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FORM 100.S0-NOM4 (507) 

IMPO'RTANT! 
READ BEFORE PROCEEDl·NG! 

GENERAL SAFETY GUIDELINES 

This equipment is a relatively complicated apparatus. 
During installation, operation. maintenance or service, 
individuals may be exposed to certain components or 
conditions including, but not limited to: refrigerants, 
oils, materials under pressure, rotating components, 
and both high and low voltage. Each of these items 
has the potential, if misused or handled improperly, to 
cause bodily injury or death. It is the obligation and 
responsibility of operating/service personnel to identify 
and recognize these inherent hazards, protect themselves, 
and proceed safely in completing their tasks. Failure to 
comply with any of these requirements could result in 
serious damage to the equipment and the property in 

which it is situated., as well as severe personal injury or 
death to themselves and people at the site. 

This document is intended for use by owner-authorized 
operating/service personnel. It is expected that this 
individual possesses independent training that wi J1 
enable thcip to perform their assigned tasks properly 
and safely. It is essential that, prior to pcrfonning any 

. task on this equipment. this individual will have read 
and understood this document and any referenced 
materials .. This individual will also be familiar with and 
comply with all applicable governmental standards and 
regulations pertaining to the task in question. 

SAFETY SYMBOLS 

r · The following symbols are used in this document to alert the.reader to areas of potential hazard: 

I 
I_ 

LL 
( DmC3ER) 

LG 
[ WARNING) 

.. 

DANGER indicates an imminently 

£ 
CAUTION identifies .a hll1.ard whiche 

·hazardous situation which, if not could lead to .damage to the machine=-
avoided, will result in death or serious damage to other equipment and/b,-
injury. 

( CAIJTION) 
environmental pollution. llsually ar.;e 

instruction ·will be gn,en, together witT~ 
a brief explanation. 

WARNING indicates a potentially NOTE is used to highlight additiona ~ 

CD hazardous situation which, if not information HJhich may be helpful t~ 
avoided, collld resuli_ in death or se- you. 
rious injury. ( NOrE ) 

External. wiring, unless specified as 1111 optional connection in the 11U1nufactu.rer 's prod.,,u;:::- --~ 
line, is NOTto be connected inside the micro panel cabinet. Devices such as relays, swi:tc~-=-­
transdllcers and controls may NOT be instlllled inside·the ~ro panel. NO extenud wirm 
is alkrwed to be run through the micro panel. All wiring must be in accordance with JO~ 
SON CONTROLS,s published specifu:atibns and must be performed ONLY by qualif,e·.-~=:;; 
JOHNSON CONTROLS personnel JOHNSON CONTROLS will not be responsible f<r" ___. 
damages/problems resulting from improper connectwns to the controls or application o:= -
improper control si.gnals. Fai/.ure to follow this will void the manufacturer~ warranty an---== 
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IMPORTANT! 
REA"D B:EFORE PROCEEDING! 

GENERAL SAFETY GUIDELINE·s 

This equipment is a relatively complicated apparatus. 
During installation., operation, maintenance or service, 
individuals may be exposed to certain components or 
conditions including, but not limited to: refrigerants, 
oils, materials under pressure, rotating components, 
and both high and low voltage. Each of these items 
has the potential, if misused or handled improperly, to 
cause bodily injury or death. It is the obligation and 
responsibility of operating/service personnel to identify 
and recognize these inherent ha:zatds, protect themselves, 
and proceed safely in completing their tasks. Failure to · 
comply with any of these requirements could result in 
serious damage to the equipment and the property in 

which it is situated, as well as severe personal injury or 
death to themselves and people at the site. 

This document is intended for use by owner-authorized 
operating/service personnel. It is expected that this 
individual possesses independent training that will 
enable them to perf onn their a~signed tasks properly 
and safely. It is essential that, prior to perfonning any 
task on this equipment, this individual will have read 
and understood this document and any referenced 
materials. This individual will also be familiar with and 
comply with all applicable governmental standards and 
regulations pertaining to the task in question. 

SAFETY SYMBOLS f 
The following symbols are used in this document to alert the reader to areas of potential hazard: 

Lh 
· DANGER indicates an imminently 

~ hazardous situation which, if not 
• avoided, will result in tkath or serious 

CAUTION identifies a ha:u,.rd which 
could. lea.Ji to damage to the machine, 
damage to other equipment and/or 
environmental pollution. Usually an 
instruction will be given, together with 
a brief explanation. 

. [ .DANGER } , injury. 

[ WARNING) 

( WARNING) 

2 

WARNING indicates a potentially 
hazardous situation which, if not 
avoided, could result in death or se­
rious injury. 

--- NOTE is used to highlight addituma.l 

(DI. . information ·fhich may be helpful to 
you. 

. ( NOTE l 

Extenud wiring, unless specified as an optional .connection in the manufacturer's produc~ 
line, is N OT to be connected inside the micro panel cabinet. Devias such as relays, switch~!' 
transducers and controls may NOT be installed inside the micro panel NO external wiring 
is allowed to be run through the micro panel All wiring must be in.accordance with JOH~ -
SON CONTROLS's published specifications and must be performed ONLY by qualified 
JOHNSON CONTROLS personneL JOHNSON CONTROLS will not be responsible Ju r 
damages/problems resulting from improper connections to the amtrols or application c,f 
improper control signals. Failure to follow this will void the manufacturer~ warranty and 
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CHANGEABILITY OF THIS DOCUMENT 
1n complying with JOHNSON CONTROLS 's policy 
for continuous product improvement., the information 
contamed in this document is subject to change without 
notice. While JOHNSON CONTROLS makes _no 
commitment to update or provide current information 
automatically to the manual owner, that information. if 
applicable, can be obtained by contacting the nearest 
JOHNSON CONTROLS Applied Systems office. 

It is the responsibility of operating/service personnel _ 
to verify the applicability of these documents to the 
equipment in question. If there is any question in 
the mind of operating/service personnel as to the 
applicability of these documents, then prior to working 
on the equipment, they should verify with the owner 
whether the equipment has been modified and if current 
literature is available. 

BASE MODEL NUMBER 

.1 i ~ .! 

~Tl!: 
P ; Packaged Rooftop 

Y:YORK 

~ .2 z 
NOMINAL CAPACITY 
.l.. .l.. j_ 
O 2 5 25-lon 
o 3 o 30-ton 
0 3 5 35',ton 
0 4 0 40-ton 
0 4 5 45-ton 
0 5 0 50-lon 
0 5 5 55-ton 
0 6 0 60-ton 
0 6 5 65-ton 
0 7 0 7o-ton 
0 7 5 75-lon 
0 8 0 80-lon 
0 8 5 ,s5-lon 
0 9 0 90-IOn 
0 9 5 9!HDn 
1 O 5 105-ton 

JOHNSON CONTROLS 

NOMENCLATURE 

.B. i .1ll 11 ·iz 
APPLICATION REFRIGERANT VOI.TAGE 

l °i":R~C + +:200/3/60 
C:R-22 2 8 ; 230/3/60 
E; R-410A 

4
4

5 

8 : 48013/80 
5 : 40013/50 
8 : 575/3/60 

C : Constant Volume 4 O : 380 f 3180 
V:VAV, VFD 
F: FlexSys 

C Cooling Only 
N Natural Gas Heat 
G Natural Gu Heat SS HX 
M Modullltln11 Gas Heat 
E Eleclrle Heat • 
S SteamHeal 
H Hat Water Heat 

llli 
DUCT LOCATIONS 

l 
B : BOiiom Re!Um 
R : Rear Retum 
S:SldeRewm 

B: Bollom Supply 
L : Left Supply 
R:~Supply 

~ 
DESIGN SPECIAL 

D 

1 
X : SUI. Product 
S : Sped.II 
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SECTION 1 - INTRODUCTION 

·FIG.1-1 - PACKAGED ROOFTOP AIR CONDITIONING UNIT 

ECOLOGICAL AND ECONOMICAL DESIGN 

·• First packaged RTIJ with 407C optimized de­
sign. 

·• Cooling and Heating - Superior operating per­
fonnance provides lower operating costs. Smaller 
steps of cooling capacity provide tighter control 
of building environment and occupant comfort 
while optimizing energy efficiency. 

• Indoor Air Quality (IAQ) - Outside air econ­
omizers provide energy savings in free cooling 
mode, and can provide a healthier and more 
comfortable building environment by introducing 
fresh outside air into the building as needed. In­
door Air Quality (IAQ) requirements for building 
ventilation and comfort are controlled through the 
microprocessor control panel Optional amlow 
measurement provides an accurate means of 
tracking air quality and alerting the occupants 
or building owner to unhealthy situations. 

• High-Efficiency Motors - High-efficiency mo­
tors are available for optimum energy efficiency. 
All motors used on the eccr packaged rooftop air 
conditioner meet U.S. EPACT 1992 minimum 
requirements. 

JOHNSON CONTROLS 

,. Modulating Gas Beat-Fully modulating gas 
beat and greater steps of capacity control off er 
superior off-design perfonnance while maintain­
ing optimum occupant comfort. 

Condensing Section 

• SeroU Compressors - Reliable, efficient, 
trouble-free operation is the true measure of a 
packaged rooftop's value. That's why· YORK 
eco2 Packaged Rooftop Air Conditioners use 
established scroll-compressor technology to 
deliver dependable, economical perfonnance 
in a wide range of applications. With the eco~ 
Packaged Rooftop. you get the latest generation 
of compressor enhancements added to the scroll's 
inheren1 strengths. The simplicity of a hermetic 
scrolJ compressor allows the use of fewer moving 
parts to minimize breakdown. 

.. MuJtiple Compressor Staging - · Through the 
use of the scroll compressor, the eco2 has the abil­
ity to stage it's cooling by enabling and disabling 
mu1tiple single stage compressors on multiple 
circuits. These compressors are manifolded to­
gether in three independent circuits. 
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• Compressor Circuiting - The ecol is designed 
so that only 2 scroll compressors are in tandem 
within one refrigeration circuit. This means more 
reliable compressors, and less equipment down 
time. With multiple circuits, if a compressor 
should ever fail on one circuit, the other circuit/s 
will remain operational to work to maintain oc­
cupied loads. The ecol system has 2 or 3 circuits 
in the unit depending on the size. 

• Compressor Sound Blankets-Optional factory 
installed sound blankets can be installed to further 
reduce compressor sound attenuation. 

• Replaceable core filter driers - The optional 
replaceable core filter driers on the ecol provides 
a convenient means for maintaining and optimiz­
ing the units refrigeration system. Eliminating 
additional field penetrations into tb:e refrigerant 
circuit, which could lead to potential problems, 
reduce the worry of refrigerant circuit contamina­
tion. 

.. Low Ambient Operation - Head-pressure con­
trol is accomplished via a VFD motor controller 
rather than an inefficient and noisy condenser fan 
damper. By varying the speed of the condenser 
fan. better contra I and quieter operation is ob­
tained during the colder months. Low ambient 
controls are available on all systems offering 
higher rooftop cooling capacity than competitive 
units. 

• Condenser Fan Motors - The condenser fan 
motors used 011 the ecol unit are Totally Enclosed 
Air Over (TEAO) to provide maximum durability 
through any season. 

• Condenser Coils - are available in various 
materials and coatings to suit almost any type of 
application. Aluminum or copper fins, pre-coated 
or post-coated :fins are available. The coating is 
applied using an epoxy coating on the aluminwn 
coil. Each coil option is beneficial when the unit 
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must operate under extreme conditions. The use 
ofan epoxy coated coil is recommended forunits 
installed in a corrosive environment. 

• Condenser Coll Protection - The eco~ is 
available with either a. wire mesh covering or 
louvered panels for optimum coil protection. 
In applications where unauthorized personnel 
may ha.ve access to the units, or the units may 
be susceptible to severe weather conditions such 
as hail, the louvered panel provides protection 
around the entire condensing section giving the 
maximum protection to the coils and refrigerant 
components. 

Heating Section 

.. Gas heat design and control options include 
an unsurpassed 24: l tumdown modulating gas 
furnace, and staged heating control. A Staged 
furnace is also available that allows up to six 
stages of capacity. 

• Staged gas heat - The eco2 rooftop gas furnace 
is an induced-draft gas furnace designed for 
high efficiency and reliability. The fui:;nace uses 
an aluminized steel tubular heat exchanger and 
operates at temperatures sufficient to prevent 
acidic exhaust gases from condensing in the 
heat exchanger at low fire rates, unlike drum and 
tube style furnaces that generate condensation 
formation. 

• Electric - The eco2 is also available with an 
electrical heater that can range from 40kW up 
to 240kW. Depending on the size of the heat 
required, the eco1 can have 3 to 6 steps of control 
helping to provide tighter control of tbe supply 
and zone conditioned air. With the utilization 
of this multi step function, the eco2 can eff ec­
ti vely reduce energy consumption by bringing 
on smaller stages of heat while maintaining the 
maximum . level of comfort. 

JOHNSON CONTROLS 
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AIR MANAGEMENT 

The YORK Flex.Sys Underfloor Ak system provides a 
cutting edge, cost competitive alternative to conventional 
overhead airdistnbution systems based on the performance 
and system flexibility benefits that it can provide. When 
combined with a YORK eco2 Paclca,ged Rooftop 
Unit, the system offers a completed package that provides 
an optimum solution for building comfort control. 
Flexsys teclmology uses the open space between the 
structural concrete slab and the underside of a raised 
access floor system to deliver conditioned air directly 
into the occupied zones of office and other commercial 
buildings. This underfloor plenum incorporates the air 
distribution system with the building power, telecom, 
and data cabling iD one easily accessed service plenum. 
The raised access floor concept is a proven design 
ideal for office buildings that house today's modem 
business that relies on critical information technologies 
to maintain high productivity levels. The unmatched 
:flexibility offered by raised floor systems allows for 
significant costs savings and reduced downtimes 
when a fast-paced economy demands office space 
reconfiguration. 

• DWDI Airfoil fans - High efficiency fans are 
used to improve application flexibility, aud -~­
dress sound and application concerns. 

·• Building pressure control -Return fans, exhaust 
fans, and barometric relief dampers are available 
to meet building pressure control requirements. 
Select the most appropriate option for a given 
application. 

• Low sound options - allow for application of 
the eco2 unit in sound-sensitive applications 
such as theaters and downtown areas. Contact 
JOHNSON CONTROLS for more details on 
site-specific requiremeots. 

• Variable Frequency Drives - when a VAV unit 
is ordered, the cco2 comes standard with variable 
frequency drives (vfd's). The VFD can optimize 
a systems performance by modulating the supply 
fan motor speed to reduce energy consumption 
by as much as 40% while maximizing occupant 
com.fort. 

• Fan Spring Isolation-Two-inch spring isolation 
is used to prevent vibration transmission from the 
rooftop umt's supply fan to the building. 

JOHNSON CONTROLS 
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CONTROLS 

.. Rooftop Controller - the ColdFire ™ proces- · I 
sor-based controller uses the latest in processor 
technology to provide the highest level ofrooftop 
control with BACnet open protocol commu­
nication capabilities. An SO-character display 
and keypad are standard for simple, and easy to 
understand manipulation of control setpoints and 
readout of operating parameters and diagnostics. 
Shutdown and alarm faults are all recorded in 
memory, and include a time and day stamp for 
easy troubleshooting. 

• BACnet-the eco2 can be adapted to operate with 
any building automation system ~ is BACnet 
compatible making it the most :flexiole large 
commercial rooftop units oD the market. . 

INDOOR AIR QUALITY 

.. Double Sloped Stainless Steel Drain Pan- the. 
eco2's standard Stainless Steel drain pan meets 
ASHRAE 62 requirements for condensate drain­
age to improve indoor air quality. Solid wall 
liners encase insulation · and prcwent moisture 
from damage. Additional benefits include easy 
cleanability and isolates insulation from condi­
tioned airstream. 

FIG. 1..2 - DOUBLE SLOPED SS .DRAIN PAN 

...----. This is a .visual reference only. Actual CI) drain pan pitch will VOi)' 

( NCYTE ) 

• Double Wall Construction - is the standard 
construction of the eoo2 and incorporates powder 
coated pre-fabricated outerpane1s and comer post 
for maximum exterior surface protection. 
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• Factory Shrinkwrap-all ecol rooftop units can 
be ordered from the factory with an optional fac­
tory• fresh shrinkwrap packaging. This eliminates 
the contractors worries about dirt and debris 
clogging up condenser coils or moisture leaking 
into the air handler on the units way to the job 
site or rigging yard. 

·• Demand Ventilation - can be incotporated into 
the unit to improve indoor air quality and help 
manage indoor pollutants such as CO2 or other 
harmful airborne contaminates out of the oc. 
cupied spaces for maximum comfort and safety. 
Activation of this sequence can easily be accom­
plished using CO

2 
sensors connected to the unit. 

The rooftop unit controller includes two analog 
inputs for sensors to sense indoor and/or outdoor 
CO2 levels to maintain optimum occupant com­
fort and safety. CO2 sensors are typically used 
with demand ventilation, however other sensors 
may be applied to control indoor contaminants 
such as volatile organic compounds (VOCs). 

• Smoke Purge-is also available through the User 
Interface to evacuate smoke due to fire from a 
room or zone. 

• Filtration - The eco2 is configured for various 
typeS of filtration to meet·the different needs and 
requirements of today's ·rooftop applications. 
including 2-inch throwaway, pleated. carbon, 
and cleanable filters and 12-inch -high efficiency 
rigid filters. 

ELECTRICAL 

• Single Point Power- The eco2 unit comes stan­
dard with single point power connections to make 
installation quick and easy. 
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• Dual Point Power - can be factory installed for 
applications that require the mechanical beating 
and cooling functions to be separated from the 
air handling functions. This enables the unit to 
be operated in an emergency condition while 
minimizing power consumption. 

• Unit-Mounted Disconnect - is available as an 
option to minimize time at installation of equip­
ment and to reduce necessary field installed 
items. 

SERVICE AND INSTALLATION 

·• Access Doors - Full-sized access doors provide 
easy access into the unit for routine maintenance 
and inspection. 

• Service Valves - Oversized service valves to 
provide isolation and quick reclamation and 
charging of system refrigerant are available to 
minimize downtime and simplify the service and 
repair task. 

• Convenience Outlet - For maintenance tasks 
requiring power tools, an optional 11 OV GFCI 
power supply can power lights, drills or any other 
power hand tool needed. 

• Factory Run-Tested - Each unit is subjected 
to a series of quality assurance checks as well 
as an automated quality control process before 
being run-tested. Fans and drives are balanced 
at the factory during testing. The factory run-test 
ensures safe proper operation when the unit is 
installed. and reduces installation and commis­
sioning time. 

.. Replaceable core filter drier option · provides 
a means to remove moisture, dirt and debris 
from the refrigeration circuit in the event it is 
opened. 

JOHNSON CONTROLS 
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SECTION 2 - INSTALLATION 
APPROVALS 

Designed certified by CSA. ETI., CETI, as follows: 

1. For use as a forced air furnace with cooling unit 
(gas beat models). 

2. For outdoor installation only. 

3. For installatioD on combustfble material and may 
be installed directly on combusbole flooring or 
Class A. Class B or Class C roof covering mate­
rials. 

4. For use with natural gas or LP. 
5. Wben used with LP propane gas one of the follow­

.ing conversion kits must be installed before the gas 
heat section is fired: 

375,000 BTIJ Input - 385-01866-001 . 

750,000 BTU Input - 385-01866-002 

1,125,000 BTU Input- 385-01866-003 

Not suitable for -use with conventional venting 
systems. 

LIMITATIONS 

The installation of this umt must conform to local 
building codes, or in the absence of local codes,. with 
ANSI 223 .1 Natural Fuel Gas Code and /or CAN/CGA 
Bl49 installation codes. 

In U.S.A.: 

1. National Electrical CodeANSI/NFPANo. 70-Lat­
-est Edition. 

2. National Fuel Gas Code Z223.l - Latest Edition. 

3. Gas-Fired Central Furnace Standard ANSI 221.47 
- Latest Edition. 

4.Local gas utility requirements. 

TABLE.2-1 -VOLTAGE LIMITATIONS 
UNIT POWER VOLTAGE VARIATIONS 

SUPPLY MIN. VOLTS MAX. VOLTS 

57S.3-60 518 632 

480-3-60 415 506 

230-3-60 207 253 

200.3-60 180 228 

JOHNSON CONTROLS 

Refer to Table 2-4 for airflow and entering air/ambient 
conditions limitations, and Table 2-l for voltage 
limitations. 

LG 
( CAIJTlON) 

If the VA V boxes in the conditioned 
space have hydronic heating coils 
installed, it is the responsibility of the 

1 installing contractor to take appropri­
ate measures to protect the hydronic 
coils against low unit supply air tem­
peratures that could result in the freeze 
up and rupture of the coils • 

UNIT INSPECTION 

Immediately upon receiving the unit,· it should be 
inspected for possible damage, which may have 
occurred during transit. If damage is evident, it should 
be noted in the carrier's freight bill. A written request 
for inspection by the carrier's agent should be made at• 
once. See "Instruction" manual, Form 50.15-NM for 
more information and details. 

.LL 
(CAUTION) 

To ensure warrantJ, coverage, this 
equipment must be commissioned and 
serviced by an authorized JOHNSON 
CONTROLS service ffl4Chanic or .a 
qualified service person experienced 
in packaged rooftop installation. 
Installation must comply with all ap­
plicable coda, particularly in regard 
to electrical wiring and other safety 
elements such as relief J1alves, HP 
cut-out settings, design working pres­
sures, and vendlation requirements 
consistent with the amount .and type 
of refrigerant charge. 

Lethal voltages ~within the co1Ttrol 
panels. Before servicing, open and -tag 
all disconnect switches. 
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LOCATIONS AND CLEARANCES 

The following guidelines should be used to select a 
suitable location for unit installation. 

I . Unit is designed for outdoor installation only. 

2. Condenser coils must have an unlimited supply of 
air. Where a choice oflocation is possible, position 
the unit on either north or east side of building. 

3. Suitable for roof mount on curb. 

4. Roof structures must be able to support the weight 
of the unit and its accessories. Unit must be in­
stalled on a solid level roof curb or appropriate 
angle iron frame. 

5. Maintain level tolerance to 1/2 inch across width 
and 2 inches along the length. 

Unit clearances are shown in Figure 2- 1. 

OP 

1-12· 
I UAR 

NOTES: 
1. 10' clearance mfnima1 01!er the top of the condensing unil 

2. Only one adjacent wall can exceed unit heighl 

3. 12' clearance required to adjacent units. 

FIG. 2-1 - UNIT CLEARANCES 

2-0 

,r I 
FRONTJ 
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The clearances shown are to provide 
adequate condenser airflow and ser­
vice access to inside the unit Addi­
tional clearance should be considered 
for component replacement such a.,· 
compressors, evaporator coils, and 
supply or exhaust fans. 

While it is a common practice to 
()perate the fan as soon as possible 
(air movement during construction) 
on the job site, the incomplete duc­
twork and missing diffuser grilles 
will greatly reduce air r.esistance and 
will allow the fan to operate beyond 
design parameters. This practice 
may result in water carry over and 
flooding of the unit. Also, the supply 
fan motor may overamp and become 
damaged. 

FRONT VIEW 

4. B' service ~ess recommended on one side. 

5. Economizer and exhaust hoods, where applicable. are folded 
Inside unit for shipment. 

S. Dim. 1$ to outside of lifting lugs. 
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RIGGING AND HANDLING 

Proper rigging ·and handling of the equipment is 
mandatory during unloading and setting it into position 
to retain warranty status. Ali lifting lugs must be used 
to prevent twisting and damage to the unit. 

Care must b e taken to keep the unit in the upright 
position during rigging and to prevent damage to the 
water-tight seams in the umt ca.sing. Avoid unnecessary 
jarring or rough handling. 

Typical rigging using propcr spreader bars and cables 
is shown in Figure 2-2A. See Figure 2 ·2 for number 
and location of the lifting lugs by unit size. It is also 
mandatory that an experienced and reliable rigger be 
selected to handle unloading and "final placement of 
the equipment. The rigger must be advised that the unit 
contains intcmal components and that it be handled in 
an upright position. Care must be exercised to avoid 
twisting the equipment structure. 

Unit weights are listed under Table 2-2 in th.is manual. 
These weigbts must be referred to when selecting a crane 

FORM 100.50-NOM4 (507) 

FIG. 2-2A- UNIT RIGGING 

for rigging and figuring roof weight loads. Contact your 
JOHNSON CONTROLS Sales Office if you have any 
questions regarding unit weights. 
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UNIT LENGTH 

UNIT DIMENSION 
.UNIT SIZE TONS LENGTH 

INCHES 1-2 3-4 5-6 7-8 9-10 11-12 1~14 

50 - 60 STD CABINET 344 30.13 120.00 223.88 319.18 - - -
70 - 80 STD CABINET 454 30.13 n.25 197.25 271.00 319.25 374.25 429.38 
90-106 STD CABINET 488 30.13 99.25 190.25 302.50 353.13 408.00 463.13 
50 - 60 EXTD CABINET 389 30.13 120.00 216.90 268.90 364.20 - -
70 - 80 EXTD CAB.NET 517 30.13 n2s 197.25 271.00 382.25 · 437.25 492.39 
90-106 EXTD CABINET 517 30.13 99.25 190.25 302.50 422.12 477.25 532.13 

FIG. 2-2 - LIFTING LUG LOCATIONS lD1258& 
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TABLE 2-2 - PHYSICAL DATA 

50 - 70 TON MODELS 

MODEL SIZE 055 065 

General Data 

Standard cabinet length without hoods Onches) 344 344 ~\~ ~;~·.~:·. 
Extended cabinet length without hoods (Inches) 389 389 ~t{\~ ~ ~~:'. ; 
Width (Inches) 92 92 ~~-·~ -- ~ . .. ~-.. ..: ;-

Height (Inches) 82 82 ~'°'::ffi;l fftd ;;r; , ,-. • . 

Weights (Lbs.) (baae unit, no optJon) 

Base cabinet. coollng only with economizer 8394 8703 

Extended cabinet, cool Ing only wtth economizer 9238 9547 

OptliJn Weight& (Lbs.) 

~Exhaust(Blower. mtr. mlrbase. falisldd. mod damper& hood} 685 685 

Power Exhaust (Blower, mtr, mtr base, fan skid, 692 692 
VFD,baro danJper & hood) 

100%,AMS (Measurement Station·& Mounting) 110 110 

25175% AMS (Measurement Station & Mounting) 130 130 

Min. AMS (Measurement Station & Mounting) 40 40 

Barometric only 36 36 

375 MBH Gas Heat 162 162 

750 MBH Gas Heat 324 324 

1050 MBH Gas Heat NA NA 
40 kW/415/3/SO or 40 kW/430/3/60 2 Steps Electric Heat 410 410 

80 kW/208/3/60 or 108 kW/240l'Jl&l S Sleps Electric Heat 490 490 

1 OB kW/41513160 4 steps Electric Heat 450 450 

150 kW/415/3/60 5 Stsp& Electric Heat 470 470 

200 kW/(1!¥3/60 or 200 kW/480/3,'60 6 S1epa Eleclrlc Heat NA NA 
250 kW/480/3/60 7 Steps Electric Heat NA NA 
Condenser Wire Guard 32 32 

Copper Condenser Colls (addlllonal) 617 793 

Copper Evaporator Coils (additional) 320 500 

Hot water coU 281 281 

Steam heating coil 202 202 

Dlffuse~ 44 44 

Final lllters1 344 344 

Final filters, racks onlr 224 224 

Roof Curb Weights (Lbs.) 

14" Full Perimeter Roof Curb 825 825 

14" Open Condenser Roof Curt, 555 555 

Compressor Data 

Quantity/Size (Nominal HP) 4x13 4X15 

Type scron Scroll 

Capacity Steps (Qty x 0Ai) 4x25 4x25 
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TABLE 2-2 - PHYSICAL DATA (C,ONTINUED) 

50 • 70 TON MODELS 
MODEL.SIZE 055 065 

REFRIGERANT CHARGE (R407C STD CABINET) * 

SYS 1 • LB (KG) 73 (33,1) 85 (38.6) 

SYS 2 - LB (KG) 73(33.1) 85 (38.6) 

SYS 3 - LB (KG) 

REFRIGERANT CHARGE (R22 STD CABINET)• 

SYS 1 • LB (KG) 60 (27.2) 72 (32.7) 

SYS2-LB (KG) 60 (27.2) 72(32.7) 

SYS 3- LB (KG) 

REFRIGERANT CHARGE (R407C EXTD CABINET) * 

SYS 1 • LB (KG) 74 (33.5) 86 (38.9) 

SYS 2 - LB (KG) 74(33.5) 86 (38.9) 

SYS 3 -LB (KG) 

REFRIGERANT CHARGE (R22 EXTD CABINET)* 

SYS 1 - LB (KG) &1 (27.6) 73 (33) 

SYS 2 - LB (KG) . 61 (27.6) 73 (33) 

SYS 3 - LB (KG) 

• Alway& verify proper charge values uslng the charge Information printed on the rating plate on the unit 

· Supply Fan and Drive 

Quantity 1 
Type FC FC 

Size 25-22 25-22 r Motor Size_ Rarige (min. to max. HP) 7.5-40 7.5-40 

Air Flow Range (min. to max. cfm) 10000.24000 14000-27000 

Static-Pressure Range (min. to max. ESP) 0-4" . 0-4• 

Optional Alrfoll Supply Fan 

Quantity 1 / 1 1 / 1 
Type AF Af 

Size 25 25 

Motor Size Range (min. to max. HP) 7 .5-40 7.5-40 

Air Flow Range (min. to max. cfm) 1000()0..27000 14000-27000 

Static Pressure Range (min. to max. ESP) 0-6" 0-6" 

Exhaust Fan 

Quantity 2 2 

Type FC FC 
Size 15-15 15-15 

Mota Size Range (min. to max. HP) 5-20 5-20 
Air Flow Range (min. to max. dm) 0.20000 0-20000 

Static Pressure Range (min. to max. ESP) 0-1- 0.1· 

Optional Exhaust Fan 

Quantity Fans/Motors 2f1 2/1 

Type FC FC 

Size 18-18 16-18 

Motor Size Range (min. lo max. HP) 5-20 5-20 

Airflow Range (min. to max. cfm) 0-24000 0-27000 
I ___ 
I 

Static prea:;ure range (min. to max., iwg) 0-2" 0-2" 
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TABLE 2-2 - PHYSICAL DATA (CONTINUED) 
50 - 70 TON MODELS 

MODEl. SIZE 055 oes 

Optional Retum Fan 

Quantity Fans/Motors 2(2 2.12 

Type Plenum Plenum 

Size 2A5 245 
Motor Size Range (min. to max. HP) 5-30 5-30 

Airflow Range (min. to max. cfrn) 0-24000 0-27000 

StaUc pressure range (min. to max., iwg) 0-3" 0-3• 

, Evaporator Coll 

Size {square feet) 48.8 48.8 

Number of rows/fins per Inch 4/8 5/8 

Tube Diameter/Surface 1/T/enhanoed 1fZ'/enhanced 

Condenaer Coll (R22, Al & Cu A n) 

Siu (11quare feet) 121 121 

Number of rows/fins per inch 2/14 2/14 

Tube diameter 3/8" 318" 

Condenser Coll (R407C, Al & Cu Fin) 

SIZe (square feet) 121 121 

Number of rows/fins per inch 3116 3/16 

Tube diameter 318" 3/8" 

" CondenHr Fane 

Quantity 4 4 

Type- Prop. Prop. 

Diameter (Inches) 36 36 

Power (hp each) 2 2 

Flltars • 2" throwaway (,,..fltlef' posWon) 

,Quantity 8 I 12 8 I 12 
- .. 

Size (length x width) (1r1.) 25X16 / 25X20 25X16/25x20 ,. 
Tolal Filter Face Area (squ.n feet) 61.6 61.6 

Filters • 2" cleanable (pre-filter position) 

Quantity 8 I 12 8 I 12 

Size {length X width) (in.) 25X16/25X20 25X16/25x20 

Total Filter Face Area (square feet) 63.9 63.9 

FIiters • 2" pleat.cf, 30% effident (pl'Miltar position) 

Quantity 8 / 12 8 I 12 
Size (length X width) (1'1.) 2SX16 /2Sx2D 25X16 / 251all 
Tctal Riter Face Area (IIJ.laie feet) 63.9 63.9 

Flltars ·12" rigid 85%, 2" 30% prefl11ar (prHilwr s,osltlon) 

Quantity 1/4/9 1/4/9 

Size (length xwidth) (in.) ~ll/25ll20 

TOia! Filter Face Area (square_feet) 43.0 

JOHNSON CONTROLS 
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TABLE 2-2 - PHYSICAL DATA (CONTINUED) 

50 - 70 TON MODELS 

MODEL.SIZE 

1 FIiters •12" rigid 95%, 2• 30% prefllter (pre-filter position) 

Quantity 

Size (length x width) (In.) 

Total Fitter Face Area (square feel} 

Filters -T carbon (p....tllter position) 

Quantity 

Size (length x width) (in.) 

Total Filter Face Area (square feet) 

FIiters • 12" rigid 95% ln Post-fitter Position 

Quantity 

Size (length x widlti) (in.) 

· Total FIiter Face Area (square feet) 

GasFumace 

Staged Fumace Sizes 
(lnput/output/S1ages) 

Inlet Gas Pressure Range (min. to max. twg) 

Airflow Range (min. to max. cfm) 

Modulallng Furnace Sizes 
(lnput/output/lumdown) 

Inlet Gas·f'reasure Range (min. to max. iwg 

'Minimum Heat Exchanger Entering Supply Air 
Temperature 

Airflow Range (min. to max. cfm) 

Electric H~aters 

Size Range (min. to max. kW) 

Heating steps• 

I Minimum OUTSIDE AIR TEMP. for Mach. Clg. 

Low Ambient Option Min. OUTSIDE AIR TEMP 

0!55 065 

1 14 / i 1/4/9 

1WCl25ic1&'25x20 1 &alt'25x111125JC2D 

44.6 44.6 

e , 12 8 / 12 
25X16 / 25x20 2.5X16 / .25x20 

63.9 63.9 

1 / 3/9 1 I 319 
, &xm5x16/'l5x20 16a20/25x111125al 

· 41.6 · 41.8 

375 mbh / 300 mbh I 2 stages 

750 mbh / 600 mbh I 4 stages 

-4.5.-13.~c. 4.5 • 13.5" w.c. 

6;950-27 ,000 11;150-27,000 

375 mbh / 300 mbh / 8:1 tumdown 

750 mbh / 600 mbh / 16:1 tumdown 

4.5 - 13.5" w.c. 
40.0" F 

8,250-27 ,000 11,150-27,000 

40-150 40-150 

2-7 2-7 

45 45 

0 0 

1125 mbh/ 
900 mbh/6 

stages 

4.5 -13.S­
w.c. 

6,950-36,000 

1125 mbh/ 
900mbh/ 

24:1 turnclown 

I 8,250-36,000 

1. Electric heat steps and airflow range depends on voltage and size. Consult the air pressure drop tables for specific number of steps for a 
given voltage. 

3. Weight& are for components only and need to be added to the extended cabinet weights.• The diffuser 1$ required in the extended cabinet for 
any unit with hot water or final filter option. 
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TABLE 2-2 - PHYSICAL DATA (CONTINUED) 

,-- 75 - 105 TON MODELS 

MOOELSIZE 10! 

General Data 

Standard cabinet length wllhoi.rt hoods Onches} 488 

Extended cabtnet length without hoods (Inches} 557 

Width (Inches) 92 

Height (Inches} 92 

Weights (Lbs.) (base unit, no option) 

Base cabinet. cooling only with economizer 12,891 

Extended cabinet, cooling only wllh economizer 14,187 

Option Weights (Lbs.) 

Power &llaust (Blew.. mlr~!'llr base, Ian lkii. mod dampel & hood) 1074 

Powr Exhaust (Blowe,', 1111r. rrcr b11e. ran llcld, IJFO,blro damper & hOodJ 1068 

100% AMS (Measurement Station & Mounting) 140 

25175% AMS (Measurement Station & Mounting) 162 

Min. AMS (Measurement Station & Mounting) 50 

Barometric only 55 

375 MBH Gas Heat 162 

750 MBH Gas Heat 324 

I 1050 MBH Gas Heat 486 

40 kWJ415/3160 or 40 kW/4800l'60 2 Steps Eledric Heat NA 
BO kWf208/3f60 ot 108 kW/240/3/60 5 Steps 8eclrie Heat NA 

,,--
108 ',Nt//415/3/60 4 steps Electric Heat 510 

150 k.W/41"si3160 5 Steps Electilc Heal 530 

200 kW/415/3/60 or 200 kW/480/3l60 6 Slaps Eltdrlc Heal 550 

250 "im/48013/60 7 Step's Electric Heat 570 

condenser Wire Guard 45 

Copper Condenser Coils (additional) 1,190 

Copper Evaporator Coils (additional) 580 

Hot water coU 318 

Steam heating coll 236 

Diffuser 53 

Anal fflters> 565 

Final filter&, racks only) 327 

Roof Curb Weights (Lbs.) 

14" Full Perimeter Roof Curb 1,040 

14" Open Condenser Roof Curb 615 

Compressor Data 

Quantity/Size (Nominal HP) 6x15 

Type Scroll 

Capacity Steps (Qty X %) tlx16 
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TABLE 2-2 - PHYSICAL DATA {CONTINUED) 

j MODEL SIZE 

REFRIGERANT CHARGE (R407C STD CABINET)• 

SYS 1 - LB (KG) 

SYS 2 - LB (KG) 

SYS 3 • LB {KG) 

REFRIGERANT CHARGE (R22 STD CABINET)• 

SYS 1 - LB (KG) 

SYS 2 • LB (KG) 

SYS 3 • LB (KG) 

REFRIGERANT CHARGE (R407C EXTD CABINET)• 

SYS 1 - LB (KG) 

SYS2-l.B (KG) 

SYS 3 • LB (KG) 

REFRIGERANT CHARGE (R22 EXTD CABINET)• 

SYS 1 • LB (KG) 

SYS 2 - LB (KG) 

SYS 3 • LB (KG) 

75 -105 TON MODELS 

• Always verify proper charge vatues using the charge lnformation printed on the ratlng p!ate on the unit 

Supply Fan and Drive 

Quantity 

Type 

Size 

Motor Size Range (min. to max. HP} 

Air Flow Range (min. to max. cfrn} 

Static Pressure Range (min. to max. ESP) 

• Optional Airfoil Supply Fan 

Quantity 

Type 

Size 

Motor Size Range (min, to max. HP} 

/IJr Flow Range (min. to max. elm} 

Statlc Pressure Range (min. to max. ESP) 

Exhaust Fan 

Quantity 

Type 

Size 

Motor Size Ra11cge (min. to max. HP) 

Air Flow Range (min. to max. cfm) 

Static Prusure Range (min. to max. ESP) 

Optional Exhaust Fan 

Quantity Fan&/Molons 

Type 

Size 

Motor Size Range (min. to max. HP) 

Airflow Range (min. to max. cfm) 

Slslic pressure range (mln. to max.,. iWg) 

JOHNSON CONTROLS 

FORM 100.50-NOM4 (507} 

105 

85(38.6) 

85 {38.6) 

81 (36.7) 

70(31.7) 

70 (31.7) 

67 (30.4) 

87 (39.4) 

86 (38.9) 

82 (37.1 ) 

72 (32.6) 

72 (32.6) 

68 (30.8) 

1 

FC 

28-28 

7.5-60 

1~36000 

04" 

1/1 

AF 

32 

7.5-60 

1~36000 ~-
2 

FC 

18-18 

5-20 

0-27000 

6-1· 

2/1 

FC 

20-18 

5-30 

0-36000 

0..2" 

27 
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TABLE 2-2 - PHYSICAL DATA (COl.lTINUED) 

75 -105 TON MODELS ---------------,, MOOELSIZE 

Optional Return Fan 

Quanllty Fans/Motors 

Type 

Size 

Motor Size Range (min. to max. HP) 

Airflow Range (min. to max. cfm) 

Static pressure range (min. to max., iWg) 

Evaporator Coll 

Size (square feet) 

Number of row&lfinr; per inch 

Tube Diameler/SurfBce 

Condenser Coll (R22, Al & Cu Fln) 

Size (square feet) 

Number of rows/fins per Inch 

Tube diameter 

Condenser Coll (R407C, Al & C11 Fin) 

Size (square feet) 

Number of row&lfins per inct'I 

Tube diameter 

Condenser Fans 

Quantity 

Type 

Diameter Onches) 

Power (hp each) 

Alters • 2 .. throwaway (pre-fitter position) 

' Quantity 

Size Qength xwldth) (In.) 

Total Filter Face-Area (square feet) 

: FIiters - 2" clunable (pre-filter position) 

Quantity 

Size Oength x width) (in.) 

Total Filter Face Area (square feet) 

Filters • 2" pleated, 30% Bfficlent (pr&-fflter position) 

Quantity 

Size (length x width) (in.) 

Total Filler Face Ares (square feet) 

Fllt.n -12" rigid &s•.1., 2" 30% prefllter (pre-filter position) 

Quantity 

Size Oenglh x width} (in.) 

Total Filter Face Area (square feet} 
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105 

2/2 

Plenum 

270 

540 

0-36000 

0-3" 

56.9 

5/10 

112"/emanced 

182 

2/16 

3/8" 

182 

3/16 

3/8" 

6 

Prop. 

36 

.2 

12 / 18 

25X16 / 25x20 

92.5 

12 / 18 

25X16 f 2Sx20 

92.5 

12 / 18 

2SX16 / 25x20 

92.5 

8 / 12 

25x16125x20 

61.6 
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FORM 100.50-NOM4 (507) 

TABLE 2-2 - PHYSICAL DATA (CONTINUED) 

75 • 105 TON MODELS 

MODEL SIZE 

Fitters -12- rigid 95•1., 2" 30% prefllter (pre-tllter po•ltlon) 

Quantity 

, Size (length x width) (in.) 

Total Fllter Face Area (square feet) 

Flltera • 2" carbon (pre-filter position) 

Quantity 

Size (length x width) (In.) 

Total Filter Face Area (square feet) 

FIiters -12a rigid 95% In Post-filter Position 

Quantity 

Stze (length J< width) (In.) 

Tota, FIiter Face Area (square feet} 

Gas Furnace 

Staged Furnace Sizes 
(input/output/stages) 

Inlet Gas Pressure Range {min. to max. lwg) 

Minimum Air ON Temperature 

Airflow Range (min. to max. cfm) 

Modulating Furnace Sizes 
(lnput/outputJtumdown) 

Inlet Gas Pressure Range (min. to max. lwg) 

Minimum Heat Exchanger Entenng Supply Air 
Temperature 

Airflow Range (min. to max. cfm) 

Eleetric Heater& 

SIZe Range (min. to max. kW) 

Heating steps' 

Minimum OUTSIDE AIR TEMP. for Mech. Clg. 

Low Ambient Option Min. OUTSIDE AIR TEMP 

375 mbh / 300 mbh / 2 stages 

750 mbh / 600 mbh I 4 stages 

1125 mbh / 900 mbh / 6 stages 

4.5 - 13.5" w.c. 
Toe Heat Exchanger 

40"F 

11,150-35,000 1.5, 150-36,000 

375 mbh / 300 mbh·t B:1 tumdown 

750 mbh / 600 mbh / 16:1 tumdown 

1125 mbh / 900 mbh / 24:1 tumdown 

4.5 • 13.5" w.c. 

400F 

11,150-36,000 15, 150-36,000 

105 

8 I 12 

25x16l25x20 

61.6 

12 J 18 

25X16 / 25x20 

92.5 

7 /12 

25it16'25x20 

61.1 

108-250 

2-8 

45 

0 

1. Electric heat steps and airflow range depends on voltage and slZe. Consult the air pressure drop tables for specific number of steps for a 
given voltage. 

3. Weights are for components only and need to be added to the extended cablnet weights. The diffuser is required in the extended cabinet for 
any unit with hot water or final filter option. 
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ELECTRICAL DATA 

Electrical Service Sizing 

ln order to use the electrical service required for 
the cooling only eco2 rooftop, use the appropriate 
calculations listed below from U.L.1995. Based on the 
configuration of the rooftop, the calculations will yield 
different MCA (minimum circuit ampacity), and MOP 
(maximum overcurrent protection). 

Using the following Load definitions and calculations, 
detennine the correct electrical sizing for your unit. All 
concurrent load conditions must be considered in the 
calculations, and you must use the highest value for any 
combination of loads. 

Load Definitions: 

• LOAD 1 is the current of the largest motor-com­
pressor or fan motor. 

• LOADl is the sum of the remaining motor cur.:. 
rents that may run concurrently with LOAD 1. 

3.(1 

• LOAD3 is the current of the electric beaters 
- zero for cooling only units. 

·• LOAD4 is the sum of any remaining currents 
greater than or equal to 1.0 amp. 

Use the following calculations to determine MCA 
and MOP for units supplied with a single-point power 
connection: 

MCA• ( 1.25 x LOAD l) + LOAD2 + LOADJ + LOAD4 

MOP • (2.25 x LOAD I)+ LOAD2 + LOAD3 + LOAD4 

If the MOP does not equal a standard current rating 
of an overcurrent protective device, then the marked 
maximum rating is to be the next lower standard rating. 
However, if the device selected for MOP is Jess than the 
MCA, then select the lowest standard maximum fuse 
size greater than or equal to the MCA. 

JOHNSON CONTROLS 
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TABLE 2-3 - ELECTRICAL DATA 

SUPPLY, EXHAUST, RETURN FAN MOTOR DATA 

OPEN MOTOR HIGH EFFICIENCY OPEN MOTOR PREMIUM EFFICIENCY 
MOTOR HP 208/3/60 230/3/60 460/3/60 ·575/3/60 

FLA FLA FLA FLA 
MOTOR 208/3/60 230/3/60 44:10/3/60 575/3/60 

HP FLA FLA FLA FLA 
5 16.1 13.2 6.6 5.3 5 14.9 12.8 6.4 5.2 

7.5 25.0 21.6 10.8 8.2 7.5 21.3 20.0 10.0 7.4 
10 33.0 28.0 14.0 11.0 10 . 29.0 25.8 12.9 10.3 
15 44,8 40.6 20.3 16.2 15 40.7 35.4 17.7 14.1 
20 61 .0 50.0 25.0 20.0 20 54.3 47.0 23.5 18.9 
25 74.0 62.0 31.0 23.8 25 69.5 60.0 30.0 24.2 
30 87.0 72.0 36.0 28.0 30 81.0 70.0 35.0 28.0 
40 113.0 98.0 49.0 38.8 40 111.0 92.0 46.0 37.4 
50 144.0 124.0 62.0 49.2 50 137.0 114.0 57.0 46.0 
60 167 .0 144.0 72.0 57.4 60 160.0 136.0 68.0 56.0 

TOTALLY ENCLOSED HIGH EFFICIENCY TOTALLYENCLOSED PREMIUM EFFICIENCY 
MOTOR HP 208/3/60 230/3160 460/3/60 575/3/60 

FLA FLA FLA FLA 
MOTOR HP .208/3/60 230/3/60 460/3/60 575/3/60 

FLA FLA FLA FLA 
5 15.2 13.4 6.7 5.4 5 14.6 13.0 6.5 5.2 

7.5 24.8 2 0.4- . 10.2 8.2 7.5 22.0 20.0 10.0 8.0 
10 29.5 28.4 14.2 11A 10 28.5 25.0 12.5 10.0 
15 43.7 36.8 19.4 15.5 15 -42.4 37.0 18.5 14.8 
20 60.0 48.0 24.0 19.1 20 56.0 48.0 24.0 19.0 
25 73.0 60.0 30.0 24.2 25 68.4 60.0 30.0 23.9 
30 87.0 7 4 .0 37.0 29.6 30 83.0 72.0 36.0 29.0 
40 113.0 94.0 47.0 38.0 40 107.0 94.0 47.0 37.0 
50 140.0 116.0 59.0 47A 50 131.0 118.0 59.0 44:l.0 
60 161.0 140.0 70.0 56.0 60 159.0 138:0 69.0 55.0 

CONDENSER FAN MOTORS /TOTAL CONTROL TRANSFORMER 
NOMINAL 20B/3/60 230/3/60 460/3160 575/3160 NOMINAL VOLTAGE 

TONS FLA FLA FLA FLA DESCRIPTION 
208/3/60 .230/3/60 460/3160 57513160 

50 29.2 24.8 12.4 10 AMPS AMPS AMPS AMPS 

55 29.2 24.8 12.4 10 YPAl..050--065 3.6 3.3 1.6 1.3 

60 29.2 24.8 12.4 10 YPAl..070-105 4.8 4.3 2.2 1.7 

65 29.2 24.8 12.4 10 

70 43.8 37.2 18.6 15 
75 43.8 37.2 18.6 15 

80 43.8 37.2 18.6 15 

85 43.8 37.2 18.6 15 

90 43.8 37.2 18.6 15 

I.-
95 43.8 37.2 18.6 15 

105 43.8 37.2 18.6 15 

JOHNSON CONTROLS 31 



FORM 100.50-NOM4 (5071 

TABLE 2-3 - ELECTRICAL DATA (CONT) 

COMPRESSOR DATA R-22 
COMPRESSOR NOMINAL VOLTAGE 

MODEL 
QUANTITY 208/3/60 230/3160 460/3/60 57S/3/60 
PER UNIT MODEL RLA LRA RLA LRA RLA LRA RLA LRA 

50 4 ZR16M3 46.9 350 40.8 350 20.4 158 16.3 125 

55 4 ZR16M3 46.9 350 40.8 350 20.4 158 16.3 125 

60 4 ZR19M3 55.2 425 51.5 425 25.8 187 20.6 148 

65 4 ZR19M3 55.2 425 51.5 425 25.8 187 20.6 148 

70 4 ZR12M3 38.3 278 33.3 278 16.7 127 13.3 100 

2 ZR16M3 46.9 350 40.8 350 20.4" 158 16.3 125 

75 4 ZR12M3 38.3 278 33.3 278 16.7 127'., 13.3 100 

2 ZR16M3 46.9 350 40.8 350 20.4 158 16.3 125 

80 6 ZR16M3 46,9 350 40.8 350 20.4 158 16.3 125 

85 6 ZR16M3 46.9 350 40.8 350 20.4 158 16.3 ' 125 

90 2 ZR16M3 46.9 350 40.8 350 20.4 158 16.3 125 

4 ZR19M3 55.2 425 51.5 425 25.6 187 20.6 148 

95 2 ZR16M3 46.9 350 -40.8 350 20.4 158 16.3 125 

4 ZR19M3 55.2 425 51.5 425 25.8 187 20.6 148 

105 6 ZR19M3 46.9 350 40.8 350 20.4 158 16.3 125 

r- COMPRESSOR DATA R-407C 

MODEL COMPRESSOR NOMINAL VOLTAGE 

QUANTITY MODEL 208/3/60 230/3/60 460/3/60 575/3/60 
PER UNIT 

RLA LRA RLA LRA RLA LRA RLA LRA 

50 4 ZR16M3 48.8 350 42.4 350 21.2 158 17 125 

55 -4 ZR16M3 48.8 350 42.4 350 21.2 158 17 125 

60 4 ZR19M3 57.6 425 51.7 425 25.9 187 20.7 148 

65 4 ZR19M3 57.6 425 51.7 425 25.9 187 20.7 148 

70 4 ZR12M3 37.5 278 34.2 278 17.1 127 13.7 100 

2 ZR16M3 48.6 350 42.4 350 21.2 156 17 125 

75 4 .ZR12M3 37.5 278 34.2 278 17.1 127 13.7 100 

2 ZR16M3 4B.8 350 42.4 350 21.2 158 17 125 

80 6 ZR16M3 48.8 350 42.4 350 21.2 158 17 125 

65 6 ZR16M3 48.8 350 42.4 350 21.2 158 17 125 

90 2 ZR16M3 48.8 350 42.4 350 21.2 156 17 125 

4 ZR19M3 57.6 425 51.7 425 25.9 187 20.7 148 

95 2 ZR16M3 48.8 350 42.4 350 21.2 158 17 125 

4 ZR19M3 57.6 425 51.7 425 25.9 187 20.7 148 

105 6 ZR19M3 57.6 425 51.7 425 25.9 167 20.7 148 
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TABLE2-3 - ELECTRICAL DATA (CONTINUED) 

ELECTRIC HEAT 

NOMINAL VOLTAGE 
KW 208(3/60 230(3/60 460/3/60 575/3/60 

AMPS AMPS AMPS AMPS 

40 96 96 48 40 

80 193 193 96 80 

108 260 260 130 109 j 
150 - - 181 151 

200 - - 241 201 

250 - - 301 251 

'TABLE2-4 - AIRFLOW AND ENTERING AIR/AMBIENT LIMITATIONS 

Umttations Model Size 

50 55 60 65 ·70 75 80 85 90 105 

Minimum 10000- 12000- -14000 - 14000-. 14000- 14000 • 14000- 14000- 18000- 20000-
Airflow at 22500 24000 27000 27000 32000 32000 32000 32000 36000 36000 
Standard Design 
Conditions. 

r- . CFM* 
(min to max) 
.Entering Wet 57/75 57/75 57/75 57/75 57/75 57/75 57/75 57/75 57/75 57/75 
BulbTempF* 
(min/max) 

Entering Dry 68/90 68/90 68/90 68190 ' 68/90 68/90 68/90 68/90 68/90 68/90 
Bulbiemp F• 
(min/max) 
Ambient Temp P 50/120 50/120 50/120 50/120 50/120 50/120 50/120 50/120 50/120 50/120 
without Low 
Amboption 
Ambient Temp F" 0/120 0/120 0/120 0/120 0/120 0/120 0/120 0/120 0/120 0/120 
withLowAmb 
option 

• Cooling Only Unit$ 

I -
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FILTERS 

Two-inch "throwaway" filters are standard and factory 
installed in a filter rack located prior to the evaporator 
coil. Any optional pre-filters ordered with the unit will 
be shipped inside the unit. but must be filed installed. 
The unit can also be ordered with an extended cabinet 
and 95% efficient post-filters. These post-filters are 
installed at the factory. 

Pre-filters must always be installed ahead of the 
evaporator coil. Post and pre-filters must be kept clean 
and replaced with the same size and type as shipped with 
the unit. Dirty filters will reduce the capacity of the unit 
and may result in frosted coils and safety shutdowns. 
Required filter sizes and qualities are shown in Table 
2-2. The unit should never be operated for any length 
of time without the proper filters installed in the unit. 

DRAIN 
PAN 

DRAIN 
NIPPLE 

N0.1 • FAN OFF 

DRAIN 
PAN 

NO. 2 • TRAP CONDITION WHEN FAN STARTS 

DRAIN 
PAN 

COOLING COIL 
DRAIN PAN 

NO. 3 • FAN RUNNING AND CONDENSAT& L006:M2-l 

FIG. 2-3 - DRAIN TRAP SHOWING WATER 
LOCATION DURING DRAW THROUGH 
OPERATION STAGES 

CONDENSATE DRAIN 

Condensate Drain Piping 

The ECO 2 cooling coils are located in the units so that 
the supply air is drawn through them. This results in 
the condensate being subjected to negative (-) static 
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pressure. Unless some means of pressure equalization 
is provided in the condensate drain, the air rushing back 
through the drainpipe will cause the condensate to build 
up in the drain pan. As the unit continues to operate, the 
accumulated water will be carried with the air stream, 
overfilling the drain pan causing possible water leaks 
into the supply duct and/or causing water damage in 
the building. A trap musl be installed to prevent this 
condensate water build-up (see Figures 2-3 & 2-4). 

"H" must be.at least 
1 i.nch plus fan total 
static pressure 

H 
"X" = 1/2 "H" 

FIG. 24 • TRAP DETAIL FOR DRAW THROUGH 
APPLICATION 

Condensate Drain Trap 

For ··Draw-through" applications install a trapped 
condensate drain line at unit drain connection (see 
Figure 2-4) according to all governing codes. "H'' 
dimension must be at least 1 inch greater than design 
Total Static Pressure (TSP) offan. 

The trap and drain lines should be protected from 
freezing. Plumbing must confonn to local codes. Use 
a sealing compound on male pipe threads. Install 
condensate drain Lines from the 1-1/4 inch NPT female 
connections on the unit to an open drain. 

Q) 
( NOTE ) 

The unit must be properly trapped and 
charged with water before the units 
are started. 

JOHNSON CONTROLS 
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AIR HOODS FOR ECONOMIZER 

There are three (3) economizer outside air intake hoods 
provided with the unit. The hood on the end of the unit 
is factory mounted. The two (2) front and rear hoods are 
made operational per the following instructions: 

• Remove the screws holding the economizer hood 
shipping covers in place. Discard covers. 

• Apply a bead of RTV sealer along the edge of 
both hoods and each pivot joint to prevent water 
leakage. 

• Rotate the hoods out (each hood is hlnged). 
Secure the hoods with screws along the top and 
sides. 

• ~cal any unused s~~w h~les with ~TV or by 
replacing the screw. 

AIR HOODS FOR FIXED OUTSIDE AIR 
(UNITS WITHOUT ECONOMIZER) 

These hoods are factory installed. The dampers may 
be adjusted by loosening the thumb screw, turning 
the lever to the.desired position, and retightening the 
thumb screw. 

AIR HOODS FOR EXHAUST AIR 

When furnished, these hoods and dampers are factory 
installed. 

FIELD WIRING 

Figure 2-5 & 2-6 show the field control wiring to CTB). 
All :field control wiring is field supplied and installed. 

Thermostat 

A thermostat (2 stage cool or 2 stage heat) CaD be used 
on CV units. On CV units the thermostat is the primary 
means of control for he unit. The thermostat should be 
mounted on an inside wall approximately 56" above the 
floor where it will not be subject to drafts, sun exposUTe 
or heat from electrical fixtures or appliances. 

JOHNSON CONTROLS 
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Space Sensor 

The space sensor (if used) can be used on either CV or 
VAV units. The space sensor can be used fonmit control 
in lieu of a thermostat. Even if a thermostat is wired 
to the rooftop unit, the space sensor will supply space 
air temperature values if connected. When mounting 
a space sensor, it should be located on an inside wall 
approximately 56" above the :floor where it will not be 
subject to drafts, sun exposure or heat from electrical 
fixtures or appliances. Shielded Wire must be ·used 
that is grounded at control panel only. 

CO2 Sensor 

The optional CO, sensor is used for demand ventilation. 
When ordered a ·co2 sensor is installed m the outdoor 
and return air stream. 

Occopied/Unoccupied Input 

A contact-closure input is provided for hard-wiring an 
external device such as a central time clock, a tbennostat 
with scheduling or BAS system, ar a manual switch. 

Contact Oosure = Occupied 

Contacts Open = Unoccupied · 

Note that 24 volts (24 VAC), terminal 1 of the terminal 
block CI'B 1, must be used as the 24 volt AC source for 
switching the contact to the Unit Controller Occupied/ 
Unoccupied input. Use of any power source . ..extemal 
to the controller will result in damage to the Unit 
Controller. 

Shutdown Input 

A contact-closure input is provided for emergency 
shutdoWD of the unit. When this circuit is open, the unit 
shuts down with supply fan, exhaust fan turned off, and 
outside air dampers are closed. This state is maintained 
until the input is activated (contacts closed). 

Contact Closed = Normal Operation 

Contacts Open = Shutdown 

Note tha1 a jumper is installed at the factory between 
terminals 3 (24 VAC) and terminal 4 (SD) of the low 
voltage terminal block CTBL When a field shutdown 
input is used. the jumper must be removed and the 
external dry contact connected between termroal 3 and 
4. The connection of an external power supply to these 
terminals wilJ result in damage to the Unit Controller. 
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Smoke Purge Input 

There are three field connection points for Smoke Purge 
operation, "Smoke Purge I", "Smoke Purge 2 .. and 
"Smoke Purge 3". When a field supplied dry contact 
is closed between tenninal 3 (24 VAC) and terminal 
6 (SMKI) the unit will initiate whatever smoke purge 
sequence bas been programmed into the Unit Controller 
for Smoke Purge Sequence I . When a field supplied 
dry contact is closed between terminal 3 (24 VAC) 
and terminal 7 (S'MK2) the unit will initiate whatever 
smoke purge sequence has been prograrruned into the 
Unit Controller for Smoke Purge Sequence 2. When a 
field supplied dry contact is closed between teiminal3 
(24 VAC) and terminal 8 (SMK.3} the unit will initiate 
whatever smoke purge sequence has been programmed 
into the Unit Controller for Smoke Purge Sequence 3. 

-Refer to the SMOKE PURGE information contained in 
Section 5 of this manual for additional programming 
information. The Smoke Purge operating state will be 
maintained until the contact is opened. 

No external power source may be used 
when field wiring any of the above 
inputs. The 24 volt A C source on 
terminal, 3 (J,4 VAC) of the Terminal. 
Block CTBJ must be used as the power 
.'lource when fie/.d wiring these inputs, 
as shown in Fig. ~5 &. 2~6. Failure 
to do so will result in improper unit 
operation and dam~ge to the Unit 
Controller. 

VAV Heat Relay Output 

This is a field wired OUTPUTtlJAt is used to command 
the VAY boxes to full open during morning warm up 
operation. This 24VAC signal should have a maximum 
current draw not to exceed 20VA. If the VA requirement 
of the VAV boxes approaches 20VA, isolation relays 
should be field supplied and installed to avoid 
overloading the unit power supply. 

Note that this signal is used to drive the VAV boxes 
open in morning warm up operations. Failure to drive 
the VAY boxes open during this mode of operation can 
cause unit shutdown and/or damage to the ductwork 
due to overpressurization. 

& 
(CAUTION) 

FORM 100.50-NOM4 (507} 

Tlte VAV Heat Relay Output cannot 
exceed a current draw of 20VA. Jf the 
power requirements of the VAV boxes 
exceed this amount, isolation relays 
must be field supplied and installed 
to prevent overloading the Unit Con­
troller power supply. 

RETURN AIR BYPASS DAMPER 

Units built with the Flexsys option will have an opening 
in the base of the unit between the evaporator coil 
and the supply air blower. A Flexsys unit requires a 
means to bypass return air and mix it with the air off 
the evaporator coil. York does have a special curb 
with the return duct bypass built into the curb. The 
purpose of the ·damper is to temper the supply air to 
the under floor system by mixing return air with the air 
off the evaporator coil. After the system is initialized. 
the mixed air damper modulates based ratio of the 
difference between the mixed air temperature minus 
the supply air temperature compared to the return air 
temperature minus the supply air temp"erature. As the 
mixed air temperature decreases, the damper opens 
allowing more air to bypass the evaporator coil resulting 
in a higher mixed air temperature supply to the under 
floor sys!~m. 

The mixed air damper must be wired and installed into 
the system in the field. The wires to connect the actuator 
are located in the supply fan section, in the proximity 
of the actuator in the supply fan section floor, opposite 
the supply fan motor side. The plug assembly/wires are 
attached with an elastic band and must be wired to the 
actuator, and the ~ lugs" mated together. Connect the 
wires to the motor as follows: 

·• WIJ"C labeled "412" to terminal l in the actuator 

• WIJ"C labeled "303" to terminal 2 in the actuator 

.. Wll'C labeled .. 411" to tenninal 5 in the actuator 

JOHNSON CONTROLS 
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BACNET COMMUNICATION 

The eco: r ooftop unit can communicate to any 
building automation system using BACnet MSTP 
communication protocol. · 

The :field connections are made by connecting shielded 
two-wire cable to Pon 1 on the IPU contra] board. 

Refer to the "COMMUNICATION" section in Section 
6 of the manual f or additional information. 

DIRTY FILTER SWITCH 

On units with a dirty filter switch option, ao adjustable 
differential pressure switcb is installed to monitor the 
pressure drop across · the filters. Whe.i:i the pressure 
drop across the :filters excee& the setting of the switch 
the switch closes sending a 24-volt signal to the Unit 

JOHNSON CONTROLS 
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Controller. The Unit Controller posts a trouble fault 
in the service memory buffer; but will not shut down 
the unit. 

ALARM CONTACTS 

The Unit Controller bas three sets dry Alarm Contacts 1 
that are closed during a fault. If the unit experiences a 
Supply Fan Fault, the Unit Controller wiU close a set 
of dry contacts between terminals 28 and 29 of the low 
voltage terminal block (CTBl). If the unit experiences 
a Cooling/Heating Fault, the Unit Controller will close 
a set of dry contacts between terminals 30 and 31 of 
the low voltage terminal block (CTBl). If the unit 
experiences a Sensor/Misc. Fault, the Unit Controller 
will close a set of dry contacts between terminals 32 
and 33 of the low voltage terminal block. (CTBl). 
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Wiring Notes: CTB 1 Field Control Wiring (Inputs) 
1. Wiring shown indicates typical wiring. Refer to the 1.0.M. manual for more detailed wiring methods and options. 
2. All wiring Is Class 2, low voltage. 
3. Maximum power available from the 24 VAC terminal is 40 VA. 
4. Use shielded wire where shown. 
5. Potentiometer application shown. As an alternative, signal inputs can be driven from an analog output of a Uilrd 

party controller. Note: Input load resistance Is 15K ohms 
6. The FlexSys Underfloor Relative Humidity Sensor Is field supplied. In addition to two wires which transmit the Oto 

5 volt DC signal from the sensor to the Unit Controller, the Underfloor Relative Humidity Sensor will also need to be 
powered. The type of voltage required to power the sensor will depend on the sensor selected If the sensor uses 
24 VAC additional wires will need to be run to terminal 1 (24 VAC) and terminal 2 {24 VAC COM) of the CTB1 terminal 

block. If the sensor required a different power source than 24 VAC it wilt need to be field supplied. 

Occupied / Unoccupied Input 

Smoke Purge Input 1 

Smoke Purge Input 2 

Smoke Purge Input 3 

7 Wire Thermostat 

Zone Temp. Sensor 

Flexsys Slab Tomp. Sensor 

Flexsys Underfloor 
Relative Humidity Sensor 

Supply Airiemp.SetpOint Reset 

(Note 5) 

Duct Pressure Setpoim Reset 
(Note 5) 

Cau1an. 24VN', Mlcl'I ~ nut be 
eouroad tam .. unit. u.. d anat.... 
po!IIMI'- _..... db 111111 n-.y 
c. ... aqulpme,,t clamlge. 

~md-~ r-°"'""~ ~-"-Pa=ry Jumper tor,.._ Shaldooll!\ Oonlrol 

+----;i-FCIONCl=:.·:.:R::1a1::.... ____ _:::l..:..=::....:::im][!ll) • S SO • (SHUTl)OMII 
CloNd • Occupied 
01*1 • Unoccupied 

---- J..-..:..___.:..._;._.:..._ _____ -ll~&ITl"is'Ti1§~1 occ · ,oa:uP1t011JMOCCuP1E01 

Cloeed • Smab Pwva 
C)p9n • Mom,11 

---- 1-.:..:._ _ _:_ ______ ......{!~&ii'! If lil$5'1! SMll:1 • ISMOICIPUIIGE II 

Clowd • Smeke Purge 

----cf-~-o'*'-·-Normal-------~l.!..l;~ ~ j ! CS> , , ! IS) I SMC · 5M01C[ PURGE ll 

CloNd • SI"'*' P1a91 
Opa,I•~ 

"'-----1'' r-1 -----------11..§&!J.l.!.•l!I S§!.1! 5Mll3. ISMOl<EPUIIGE II 

COM 
:MV -

G (fan) 
Y1 (Cool 81age 1) 
V2 (Cool Stage 2) 

W1 (HaatSllga 1) 
W2 (Heat Stega 2) 

} ~ SolM'D8d from T ......... 11.2) 

6) • ts) 

10 IS) 
11 (Sl 

12 6) 

13 11:11 

G· (FNIIGll 
Yl • llstSTMiECOOI.IHGl 
Y1 · 12nd STAGE COOLING! 
WI • (1st STAGE HEIJlNGl 
W2 • C2nd STAGE HfATINGI 

I \21 " I §? I si..o • CSIIElD 1611011 

~ ::::::: =~ ·===·~' 

FIG. 2-5 - FIELD CONTROL WIRING • INPUTS 

38 JOHNSON CONTROLS 



I 
t 

L-

FORM 100.50-NOM4 (507) 

CTB 1 Field Control Wiring (Outputs) 

Wiring Notes: 

1. Wiring shown indicates typical wiring. Refer to the 1.0.M. manual for more detailed wiring methods and optic 
2. All wiring is Class 2, low voltage. 
3. Maximum power available fr.om the 24 VAC terminal is 40 VA. 
4. Use shielded wire where shown. 
5. Relay contacts suitable for pilot duty to 1A from 24VAC to 120VAC 

ClB1 

Contacts Close -on A1ann 
AUC I (S)j 30 I <S, 1--:i.. 

Cooling/Heating Fault Rel9rConliict 
AL2 I (S) j a, I <SI 1--..::r-
Al.3c I (S) I iz I <SI 1-- -

sensor Misc. Fault ~ =!: RarConlacl 
~ 

Contacts aose When 
VAV .Boxes Should Open 

HRC 

VAVHeat 
HR 

DIV Contact Application 

:J4VAC From Terminal I ID Sowm 24V 
DI' 24VN:. Common From T8l'IWllll 210 "Skill" 'U.V 

C'TB1 

CS) 21 <S, --..1.. 
Alarm 1 

Al.1 
CS) 211 <S, _,:r 

51 ao <SI -:i.. Alarm2 
AL2 (S, 31 CS) 

__ -:r 

(S) 32 (S) - :i... 

Relly Ccnlatt 

~Ca!tact 

Alarm 3 
AU --T fallllyConlacl 51 D (S) 

CS) 34 (S) --....J..... 
VAVHeat 

HR RellyC:0-. I <SI I 35 I <SI 1- __ -:r 

Alternate "We'( Contact Application 

FIG. 2-6 - FJELD CONTROL WIRING - OUTPUTS 
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POWER WIRING 

POWER WIRING 

Field wiring to the unit must conform to provisions 
of National Electrical Code (NEC) ANSI / NFPA 70-
Latest Edition and / or local ordinances. TI1e unit must 
be electrically grounded in accordance with the NEC 
and/ or local codes. Voltage tolerances, which must be 
maintained during starting and running conditions, are 
indicated on the unit data plate. 

The internal wiring harnesses furnished with this unit 
are an integral part of the design certified unit. Field 
alteration to comply with electrical codes should not 
be required. If any of the wire supplied with the unit 
must be replaced, replacement wire must be of the type 
shown on the wiring diagram and the same minimum 
gauge as the replaced wire. 

Power supply to the unit must be NEC Class l and must 
comply with all applicable codes. A disconnect switch 
must be provided (factory option avai lable) . The switch 
must be separate from all other circuits. Wtre entry at 
knockout openings requires conduit fittings to comply 
with NEC and/or Local Codes. · 

Refer to Figures 2-7, 2-8 & 2-9 for typical field wiring and 
to the appropriate unit wiring diagram mounted inside 
control doors for control circuit and power wiring 
information. 

ELECTRICAL SERVICE SIZING 

Electrical service required for the cooling on1y eco2 

rooftop. use the appropriate calculations listed below 
from U.L. 1995. Based on the operating mode and 
configuration of the rooftop, the calculations will 
yield different MCA (minimum circuit arnpacity). and 
MOP (maximum overcurreot protection). MCA and 
Overcurrent Protection Device Data is supplied on 
the unit data plate. Also refer to Table 3-3, Electrical 
Data. 

The following calculations apply to electrical data for 
the rooftop unit. AU concurrent load conditions must 
be considered in the calculations, and you must use the 
highest value for any combination ofloads. 

Minimum CircuitAmpacity (MCA) is based on 125% 
of the rated load amps for the largest motor plus I 00% 
of the rated load amps for all other loads included in the 
circuit. per N.E.C. Article 440-34. 

The minimum recommended disconnect switch is based 
on 115% of the rated load amps for all loads included 
in the circuit, per N.E.C. · 

Maximum overcurrent protection is based upon 225% 
of the rated load amps for the largest motor plus 100% 
of the rated load amps for all other loads included in 
the circuit, per N.E.C. Article 440-22. lfthe maximum 
overcurrent protection does not equal a standard current 
rating of an overcurrent protective device, then the 
marked maximum rating is to be the next lower standard 
rating. However, ·if the device selected for maximum 
overcurrent protection is Jess than the MCA, then select 
the lowest standard maximum fuse size greater than or 
equal to the MCA. 

Figures 2-7, 2-8 & 2-9 show the power wiring that must 
be field supplied and installed. 

For dual point power connections, TB1 in the power 
panel supplies the all unic compressors and condenser 
fans. TB2 in the power panel supplies power to the unit 
supply, return and exhaust fans, and control circuitry. 

CD 
( NOTE ) 

All wiring must conform to the Na­
tional Electrical Code (NEC) and 
local codes that may be in additi.on to 
NEC. 
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Field Power 
Supply 

line 1 
line 2 
Line 3 

Earth 
Ground 

NOTES: 

SINGLE.POINT POWER SUPPLY WIRING 

E lectrica I / Controls Box 

Power Side 

_N,..., Cl 
...J ..J ...J z 
-- -- c..., 

TB1 Him~ HJ 

. - - ,J =t-
- I':'. - ·· - -

FORM 100.50-NOM4 (507) 

Control S ide 

CT81 

OO!Oliihhlhihi 
Field Control 
Wiring Terminal 
Block 

LDOl4'14A 

1. All fleld wiring must be provided through a field--suppUed fused disconnect switch 1c the unit tenninals (or optional molded 
disconnect switCh ). 

2. All elec:trbl wiring must be made in accordance with all N.E.C. and/or local code requirements. 

3. Minimum Cll'C\.lit Ampactty (MCA) is based on U.L. Standard 1995, Section 36.14 (N.E.C. Section 440-34). 

4. Maximum Dual Element Fuse size is based on U.L. Standard 1995, Section 36.15 (N.E.C. Section 440-22). 

5. Use copper conductors only. 
6. On units with an optional dlsccnnect switch, the supplied dlaconnect switch is a "Disconnecting Means" H defined In the N.E.C. Section 100, 

and is intended for Isolating the unit from the available power aupply to perform maintenance and troubleshooting. This disc:omecl switch is 
not Intended to be a Load Break Davice. 

FIG. 2-7 - SINGLE-POINT POWER SUPPLY WIRING 
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Field Power 
5 upply 

NOTES: 

line 1 
line 2 
Line 3 

Ear1h 
Ground 

SINGLE-POINT POWER SUPPLY WIRING 
WITH NON-FUSED DISCONNECT SWITCH 

E lectrica I / C ontro!s Box 

Power Side 

Molded _,...,.., 0 - . Case· _, _, .... 2: - 1.:1 
Disconnect 11~ 
Sw111:h 

- -
- I - -

: I - ·-- -
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Control Side 

CTB1 

11011111111111111111 
Field Comrol 
Wiring Termlnal 
Block 

U>OS.US,t. 

1. All field wiring must be provided through a field-supplied fused disconnect switch to lhe unit tennlnals (or optional molded 
dlsconned switch). 

2 All electrical wiring must be made in accordance with all N.E.C. and/or local code requirements. 

3. Minimum CircultAmpac!ty {MCA) is based on U.L. Standard 1995, Section 36.14 (N.E.C. section 440-34). 
4 . MaximUm Dual Element Fuse size 1$ based on U.L Stanclaro 1995, Section 36.15 (N.E.C. Secllon 440-22). 

5. Use copper conductors only. 
6. On units with an optional disconnect swttch, the suppfied disconnect switch la a "Disoonnecllng Means" as defined in the N.E.C. Section 100, 

and i5 Intended for Isolating the unH from lhe available J>OW9I" supply to perfonn maintenance and troubleshooting. Thia disconnect switch is 

not intended to be a LDad Break Device. 

FIG. 2-8 - SINGLE.POINT POWER SUPPLY WIRING WITH NON..fUSED DISCONNECT 
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Field Power 
Supply 4#2 

Field Powe r 
Supplyj1 

NOTES: 

Line 1 
Line 2 
Ltne 3 

Earth 
Ground 

DUAL-POINT POWER SUPPLY WIRING 

E lectrica I / Controls Box 

Power Side 

TB2 TB1 
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Control 5 ide 

CTB1 
lhlliillliilhiillli 

Field Control 
Wiring T ermina I 
Block 

LD064111A 

1. All field wiring must be provided through a field-supplied fused disconnect switch to 1he unit terminals (or optional molded 
disconnect switch). 

2. All e'ectrical wiring must be made in 11ccordance with 1111 N.E.C. and/or local code requirement&. 

3. Minimum CircuH Ampacity (MCA) is based on U.L. Standard 1995, Section 36.14 (N.E.C. Section 440.34). 

4. Maximum Dual Element Fuse size is based on U.L. Standard 1995, Section 36.15 (N.E.C. Section 440.22). 

5. Use copper conductors only. 

6. On units With an optional disconnect switch, the supplied disconnect switch is a "Disconnecting Means· as defined In the N.E.C. Section 100, 
and is intended for isolating the unit from the available power supply to perfonn maintenance and troubleshooting. This disconnect switch is 
not intended to be a Load Break Device. 

FIG. 2·9 - DUAL-POINT POWER SUPPLY WIRING 
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TRANSDUCER PNEUMATIC TUBING 

Static Pressure Control Plastic Tubing 
(Pneumatic Tubing) 

Duct static transducers (all VAV units) and any unit with 
an optional building pressure control transducer, require 
pneumatic tubing to be field supplied and installed. 
Tlie "High" side of the respective transducer must 
be routed to the location in the building or ductwork 
where a constant pressure is desired. Both the duct 
static transducer (VAV only) and optional building 
pressure transducer are mounted behind the left hand 
damper door. All wiring from the transducers is factory 

installed. 

Duct Static Transducer 

Plastic tubing (3/ I 6" ID) must be run from the. high 
pressure tap of the transducer to a static pressure tap 
(field supplied) in the supply duct, located at a point 
where constant pressure is desired. This is normally 
2/3rds of the way down the duct. before the first take 

off. 

Building Pressure Transducer 

Plastic tubing (3/16" ID) must be run from the high 
pressure tap of the building static pressure transducer 
to a static pressure tap (field supplied), located in the 
conditioned space. The tap should be placed in a 
location where over pressurization win cause a problem, 
for example, in the lobby area where excessive pressure 
will cause the doors to remain open. The tap should 
never be placed above the ceiling. 

Static Pressure Probe Installation 

On units with duct static transducers (VAV units) and 
any unit with an optional building pressure, a factory 
supplied Static Pressure Probe must be field installed 
at the top of the rear comer post on the unit - see Fig. 
2-10. 

The factory supplied atmospheric pressure probe and 
associated mounting hardware are shipped inside the 
unit control panel. The hardware consists of a mounting 
bracket and a short section of pneumatic tubing. The 
pneumatic tubing must be juld installed from afactnry 
pressllre tap (next to t/ae mollnting location for the 
static pressure probe) to the atmospheric pressure 
probe (su Installation Jnstruciwns, Form 100.50-
Nl). 
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If the unit is equipped with both a building pressure 
transducer and a duct static transducer, a "tee" will 
be factory installed, and both the duct static pressure 
transducer and building pressure will be connected to 
the "tee'' - both building static pressure transducer and 
duct static transducer will use the same factory supplied 
atmospheric pressure probe. 

The "low" side connection of the 
duct static or building pressure trans­
ducer.'. are shipped with the pneumatic 
tubing factory installed and routed, to 
the tll"ternal factory pressure tap. 

ROOF CURB INSTALLATION 

General Information 

When ordered, the roof curb is shipped knocked-down 
in a separate container and needs to be field assembled 
and installed. Refer to Installation Manual that is 
shipped with the roof curb for specific instructions. 

On full perimeter roof curb the opening in the roof 
should not extend under the condenser section of the 
curb. The condenser section of the roof curb is not 
insulated and could result in condensation build up 
under the condenser section as well as higher than 
normal sound levels in the conditioned space. 

The roof curb drawings contained in the York literature 
are not intended as construction documents for the field 
fabrication of a roof curb. York will not be responsible 
for the unit fit up, leak integrity, or sound level with field 
fabricated roof curbs. Construction documents for.field 
fabricated roof curbs are available upon request 

CD 
( NOTE ) 

Wood or Fiber Cant Strips, Roofing 
Felts, Roofing Materia.l, Caulking and 
Curb-To-Roof Fasteners are to be.field 
supplied. 
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DUCT SYSTEM 

Duct Connection Guidelines 

All inWCe and discharge air duct connection to the 
wiit may be made clirect]y to the Wlit. These air duct 
connections should be on flexible material and should 
be installed so they are sufficiently loose. Duct runs 
and transitions must be made carefully to hold friction 
loss to a minimum. Avoi~ short tums. and duct elbows 
should contain splitters or turning vanes. 

Duct work connected to the fan discharge should run in a 
straight line for at least two equivalent outlet diameters. 
Never deadhead the discharge into the :flat surface of 
a plenum. 

& 
(CAUTION) 

Installation of elbows, discharge 
.damper .and other abrupt flow area 
changes installed directly at the fan 
outlet will cause system losses. These 
losses must be taken into .account 
during the design phase and must be 
added to any field measurements. 

FIG. 2·10 - STATIC PRESSURE PROBE LOCATION 
JOHNSON CONTROLS 
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SOUND AND VIBRATION TRANSMISSION 

A 11 r oof mounted air handling units generate some 
sound and vibration, that may or may not require some 
special treatmont of the air conditioned space. The noise 
generated by the air handling unit is dependmt on the 
speed of the fan, the amount of air the fan is moving. 
the fan type and the static efficiency of the fan. ln 
applications where sound and vibration transmissions 
may .be objcctio~able, good acoustical engineering 
practices must be mcorporated in the system design. 

STATIC PRESSURE PROBE 

VIEWA·A 
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GAS HEATING 

GAS PIPING 

Proper sizing of the gas piping depends on the cubic feet 
per hour of gas flow required, specific gravity of the gas 
and the length of run. National Fuel Gas Code 2223.1 
- latest Edition should be followed in all cases unless 
superseded by local codes or gas company requirements. 
Refer to Table 2-5. 

The heating value of the gas may differ with locality. 
The value should be checked with the local gas utility. 

TABLE 2-5 - PIPE SIZES 
LENGTH IN NOMINAL IRON PIPE SIZE 

FEET 1·112 IN.' 21N.' 
... . .... ~ - . 

3.050 10 1,600 

20 1,100 2 ,100 

30 890 1,650 

40 760 1.450 

50 1,270 

60 1,150 

70 1,050 

80 990 

1 Maximum capacity of pipe in cubic feet of gas per 
hour (based upon a pressure drop of 0.3 inch water 
column and 0.6 specific gravity gas). 

CD 
( NOTE } 

There may be a local gas utility re­
quirement specifying a minimum 
diameter/or gas piping. All units re­
quire a 1-112-inch pipe connection. at 
the entrance fitting. Line size should 
not be sized smaller then the entrance 
fitting size. 

GAS CONNECTION 

The gas supply line should be routed within the space 
and penetrate the roof at the gas inlet connection of the 
unit. Many local codes require that a shut off valve be 
located external to the unit. In these cases it is easier 
to run the gas piping on the roof and enter the unit 
through the side of the base rail. Typical supply piping 
arrangements are shown in F igure 2-11. 
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FIG. 2w11 - TYPICAL GAS PIPING CONNECTION 

Gas Piping Recommendations 

1. A drip leg and a ground joint union must be in­
stalled· in 'the gas piping. . . 

2. When required by local codes, a manual shut-off 
valve will have to be installed outside of the unit. 

3. Use wrought iron or steel pipe for all gas lines. Pipe 
dope should be applied sparingly to male threads 
only. 

( WARNING) 

Natural gas may contain some pro­
pane. Propane being an excellent 
solvent will quickly dissolve white 
lead or most standard commercial 
compounds. Therefore, a special pipe 
d.Qpe must be applied when wrought 
iron or steel pipe is used. Shellac 
·base components such as Gaskolac 
or Stalastic, and compounds such as 
Rectorseal-#5, Clydet or John Crane 
may be used. 

4. All piping should be cleaned of dirt and scale by 
hammering on the outside of the pipe and blow­
ing out the loose particles. Before initial start-up, 
be sure that all of the gas lines external to the unit 
have been purged of air. 

5. The gas supply should be a separate line and in­
stalled in accordance with all safety codes as pre­
scribed under "Limitations" listed in the beginning 
of this section. After the gas connections have been 
completed, open the main shutoff valve admitting 
gas pressure to the mains. Check all joints for 
leaks with soap solution or other material suitable 
for the purpose. NEVER USE A FLAME! 

JOHNSON CONTROLS 



i 
! 1,--

6. The furnace and its individual manual shut-off 
valve must be disconnected from the gas supply 
piping system during any pressure testing of that 
system at test pressures in excess of 0.5 psig. 

(wARNING) 

Disconnect gas piping from unit when 
leak testing at pressures greater than 
0.5 psig. Pressures greater than 0.5 
psig will cause gas vallle damage 
resulting in a hazardous condition. 
1/ gas valve is subjected to pressure 
greater than 0. 5 psig, it must be re~ 
placed. 

7. A 1/8 inch N.P.T plugged tapping, accessible for 
test gage connection, must be installed immedi­
ately upstream of the gas supply connection to the 
furnace. 

COMBUSTION VENT 

The combustion vent assembly is shipped in the retum 
air section of the wlit. The combustion vent assembly 
must be mounted over the ftue gas outlet fixed panel 
located to the right of the gas heat access door. Install 
as follows: 

1. Remove the combustion vent assembly from the 
return compartment. 

2. Remove the vertical row of six screws on either 
side of the flue gas outlet :fixed panel. 

3. Mount tbe combustion vent assembly over the flue 
gas outlets and attach to the gas outlet fixed panel 
using the screws removed in step 2. 

4. See Figure 2-12 for the proper orientation of the 
combustion vent. The internal baffle(s) must direct 
the flue gases upward. 
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FIG. 2-12 -· COMBUSTION VENT 
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SECTION 3-START-UP 

& 
(CAUTION) 

To protect warran'ly, this equipment 
must be installed and serviced by an 
authorized JOHNSON CONTROLS 
service mechanic or a qualified service 
person experienced in air handling 
and condenser unit installation. 
Installation must comply with all ap­
plicable codes, particularly in regard 
to electrical wiring and other saf etJ1 
elements such as relief valves, HP 
cut-out settings, design working pres­
sures and ventilation requirements 
consistent with the amount and 'type 
of refrigerant charge. · 

Lethal voltages exist within the Con­
trol Panel Before servicing, open and 
tag all disconnect switches. 

Reference publication Form 100.50-
SUJ (507) "Quick Startup Guide·" for 
additional information. 

CRANKCASE HEATERS 

With power applied to the rooftop unit, the crankcase 
heater for each compressor will be ON whenever the 
compressor is not IUDD.iog. The heater is interlocked into 
the compressor motor contactor and is not controlled 
by the microprocessor. 

The purpose of the crankcase heater is to prevent 
the migration of refrigerant to the crankcase during 
shutdown, assuring proper lubrication of the compressor 
on start-up. 

Anytime power is removed from the unit for more than 
an hour, the crankcase heater should be left on for 24 
hours prior to start. 

& 
( CAUTlON] 

Power must be applied to the rooftop 
unit 24 hours prior to starting the unit 
compressors. Failure to observe this 
requirement can lead tlJ compressor 
damage and voiding of the compressor 
warranty. 

JOHNSON CONTROLS 

CHECKING THE SYSTEM PRIOR TO INITIAL START 
(NO-POWER) 

Unit Checks 

I . Inspect the unit for shipping or installation dam­
age. 

2. Visually check for refrigerant piping leaks. 

3. The compressor oil level should be maintained so 
that an oil leve1 is visible in the sight glass. The 
oil level can only be tested when the compressor is 
running in stabilized conditions, guaranteeing that 
there is no liquid refrigerant in the lower shell of the 
compressor. In this case, tbc oil must be between :_1 

1/4 and 3/4-in the sight-glass. At shutdown., the oil 
level can fall to tbe bottom limit of the oil sight 
glass. 

4. Check the control pane] to assure it is free of for­
eign material (wires, metal chlps, etc.). 

-S. Visually inspect field wiring (power and control). 
Wui.ng MUST meet N.E.C. and local codes. 

6. Check -tightness of terntina] lugs ins1de the power 
panel on both sides of the contactors, overloads, 
fuses, and power connections. 

7. Verify fuse sizing in ma.in circuits. 

8. Verify :field wiring for thermostat (if applicable), 
optional zone sensor, etc. 

9. Verify all applicable pneumatic tubing has been 
field installed for duct static pressure transducers 
(VAVunits), optioniµ building pressure transducer 
for power exhaust option, and outdoor static pres­
sure prove. 

I 0. Supply fan isolators spring bolts removed (refer to 
Figure 3~1). 

11. Verijj, proper bearing and locking collar torque 
values on supply and exhaust/ans (refer to Main­
tenance section of manual). 

l 2. Verify proper drive alignment of supply and ex­
haust fans (refer to Maintenance section of man­
ual). 
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The supply, exhat1,,;;t and return fans 
have tie down bolts installed at t/ze 
factory to prevent movement in the fan 

( CAUTION) assemblies during shipm.e,it. THESE 
a.==;:.J HOLD DOWN BOLTS MUST BE 

REMOVED PRJOR TO OPERATION 
OF THE ABOVE FANS. There are 
eight bolts per assembly two at each 
comer of the fan skids, front and rear. 
The bolt locations are shown in Figure 
3-1. The bolt he.ads are red in cowr 
and a label identifies their location in 
tlie unit. 

FORM 100.50-NOM4 (507) 

l3. Verify proper belt tension of supply fan. exhaust 
fan or return fan (refer to Maintenance section C?f" 
manual). Belts must be checked after 24 hours of 
initial operation. 

14. Manually rotate condenser fan blades. supply 
exhaust and return blower wheels and motors, to 
assure freedom of movement. 

15. Verify proper condensate drain trap installation 
(refer to Figure 2-3). Fill traps with water prior to 
unit start-up. 

l 6. [f applicable, verify installation of air fi ltcrs ( refer 
to Installation section for size and quantity) . 

SUPPLY FAN ASSEMBLY 

DETAIL A 

EXHAUST FAN ASSEMBLY 

DE.JAIL A 

RETURN FAN ASSEMBLY 

FIG. 3-1 - FAN ISOLATOR SPRING BOLTS [TOTAL OF 8) 

50 JOHNSON CONTROLS 



. --

17. Verify Variable Frequency Drive setpoints for 
VAV units and optional Variable Frequency Drive 
Exhaust or Return Fans. Both VFD's are located 
in the supply blower section of the unit. Refer 10 

separate manual for VFD operation and program­
ming, supplied with the rooftop unit (Form 100.40-
N04 and Form J00.40-N04 (LS02) dated 306). 

18. If equipped, open suction line ball valve, discharge 
line ball valve, and liquid line ball valve for each 
refrigerant system. 

UNIT CHECKS- POWER APPLIED 

1. Apply 3-phase power and verify its value. Voltage 
imbalance should be no more than 2% of the av­
erage voltage. 

2. Verify programmed units Setpoints (-,eferto "Quick 
Start-Up Guide", Form 100.50-SUJ). 

3. Verify correct fan rotation - fan should rotate in 
direction of arrow on fan housing. 

4. Insm.e proper compressor rotation - see following 
instruction on Verifying Compressor Rotation. 

Verifying Compressor Rotation 

· This unit uses scroll compressors, 
which will only operate in one di­
rection. Failure to observe these steps 

(CAUTION) could lead to compressor failure. 
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The eco2rooftop unit uses hermetic scroll compressors, 
which only pump in one direction. Therefore, it is 
necessary to verify proper rotation at unit start-up. 
Operation of the compressor in the reverse direction-will 
not produce any capacity, and cause the comptessor to 
cycle on internal overload. Operating the compressor 
in reverse for "extended" periods can result in failure 
of the compressor. 

To verify proper rotation, monitor the suction and 
discharge pressures of the respective refrigerant circuit 
while the compressor cycles on. If the discharge 
pressure increases and suction pressure decreases as 
the compressor cycles on, the compressor is properly 
phased and opera.ting in the correct rotation. 

Suction anq discharge pressure may be monitor.~ with J 
the User Interface if the optional suction and discharge · 
pressure transducers arc installed (refer to the section 
on Menu Navigation). Hthe optional transducers are not 
installed, pressures must be monitored with a manifold 
gauge connected to the service valves located on the 
suction and discharge lines. 

Compressor 011 Level Check 

The oil level can only be tested when the compressor is 
running in stabilized conditions, to ensure that there is 
no liquid refrigerant in the lower shell of the compressor. 
When the compressor is running in stabilized conditions, 
the oil level must be between 1/.2 and 3/4 in the oil sight 
glass. Note: at shutdown, the oil level. can fall to the 
bottom limit of the oil sight glass . 
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INITIAL START-UP 

After all of the preceding checks have been completed 
and the control panel has been programmed as required, 
the unit may be placed into operation. 

1. Place the Unit Switch in the control panel to the 
ON position. 

2. With a demand, the supply fan will cycle on, and 
pennit compressor operation if the air proving 
pressure switch for the supply fan has closed. 

3. The first compressor will start. After several 
minutes of operation, a flow of refrigerant will 
be noted in the sight glass, the vapor in the sight 
glass wiU clear, and there should be a solid column 
of liquid visible in the sightglass when the TXV 
stabilizes. 

4. Allow the compressor to run a short time, being · 
ready to stop it immediately if any unusual poise 
or adverse conditions develop. · 

5. Check the system operating parameters by 
checking evaporator superheat and condensing 
subcooling. Connect a gauge manifold set to the 
Schrader service valve connections on the liquid 
and common suction line in the condensing section 
of the unit After the system is running and the 
pressures have stabilized, measure the tempera­
ture at the liquid and common suction lines n~r 
the Schrader service valves. Calculate evapora­
tor superheat and condensing subcooling. Both 
should be approximately 15 degrees, Refer to the 
next section for information on how to calculate 
evaporator superheat and condenser subcooling. 
Repeat the above process for each of the refrigerant 
systems. 

6. With an ammeter, verify that eacb phase of the con­
denser fans, compressors, supply fan, and exhaust 
fan are within the RLA/FLA as listed on the unit 
data plate. 

Refrigerant Charge 

This rooftop unit comes fully charged from the factory 
with refrigerant R-407C or R·22 as standard. Because 
the components of R-407C evaporate (or condense) 
at different rates, the blend's composition constantly 
changes between bubble point and dew point. Because 
of this, only liquid refrigerant should be used when 
adding charge to the unit. The only exception would 
be if the entire contents of a refrigerant cylinder were 
added at one time. 
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Always charge with liquid when add­
ing 407C refrigerant. Failure to do so 
will compromise the properties of the 
refrigerant being added to tlie rooft(lp 
unit, and result in substandard perfor­
mance of the unit 

Checking Superheat and Subcoollng 

R-22 temperature charts list the associated saturation 
temperature io one column. with the associated pressure 

- in another column. As a result, only one temperature/ 
pressure column is needed to show the relationship. 
However, the properties of the new zeotropic blends, 
such as .407C, are different than that of traditional 
refrigerants and must be treated as such. 

Subcooling (R-407C) 

When the refrigerant charge is correct, there will be no 
vapor in the liquid sight glass with the system operating 
under full load conditions. 

The subcooling temperature of each system can be 
calculated by recording the temperature of th~ liquid 
line at the outlet of the condenser and subtracting it from 
the-bubble point temperature listed in Tab le 3-2, for the 
corresponding discharge pressure. If the rooftop unit 
does not have an access port for liquid access, subnact 
10 PSIG from the discharge pressure to detennine the 
equivalent bubble point temperature 

Example: Discharge pressure = 
minus 10 PSIG = bubble point 

minus liquid line temp. 

SUBCOOLING = 

225 PSIG 
9gop 

- 87°F 

ll°F 

The subcooling should be 15°F at design conditions. 

Superheat (R-407C) 

The superheat should be checked only after steady 
state operation of the unit has been established, the 
discharge air temperature has been pulled down to 
within the control range, and the unit is running in a 
fully loaded condition. 

The superheat is calculated as the diff crence between the 
actual temperature of the refrigerant gas in the suction 
line and the temperature corresponding to the Dew Point 
Temperature as shown in Table 3-2. 

JOHNSON CONTROLS 
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' i TABLE 3-1 - TEMPERATURE/PRESSURE CHART - REFRIGERANT R-22 

Ir-
! This chart shows characteristics ofRefrigerazit R-22 (Monochlorodi:fluoromethane) when in the 'saturated' state. 

Temperature (F) Pressure (PSIG) Temperature (F) Pressure (PSI 
Q . 24.0 92 173.7 
2 25.6 94 179.1 
4 27.3 96 184.6 
6 29.1 9B 190.2 
8 30.9 100 195.9 
10 32.8 102 201.8 
12 34.7 104 207.7 
14 36.7 106 213.B 
16 38.7 108 220.0 
18 40.9 110 226.4 

.1 20 43.0 112 232.8 
22 45.3 114 239.4 
24 47.6 116 246.1 
26 50.0, 118 252.9 
28 52.4 120 259.9 
30 54.9 ' 122 267.0 
32 57.5 124 274.3 
34 60.1 126 281.6 
36 

SUCTION 
62.8 128 DISCHARGE 289.1 

38 65.6 130 296.B ,.. 40 68.5 132 .304.6 
42 71.5 134 321.5 
44 74.5 136 320.6 
46 77.6 138 326:3 
48 80.8 140 337.3 
50 84.0 142 345.8 
52 87.4 144 354:5 
54 90.2 146 363.3 
56 94.3 148 372.3 
58 97.9 150 381.5 
60 101.6 152 390.8 
62 105.4 154 400.3 
64 109.3 156 410.0 
66 113.2 158 419.8 
68 117.3 160 429.8 
70 121.4 
72 125.7 
74 130.0 
76 134.5 Borders maril: typical operating ranges that can be expected 

78 139.0 for suction and discharge pressures undar moderate to full 
load, 44"F setpolnt, with ambient air temperatures between 

80 143.6 90-100"F. This is only a guideJna and readings beyond these 

82 148.4 ranges will oCQJr. 

I 
84 153.2 Vapor entering compressor should be superheated 12-15"F. 

86 158.2 
Liquid from conden&er should be subcooled 12-15°F. 

88 163.2 1- . 90 168.4 
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TABLE 3-2 - TEMPERATURE/PRESSURE CHART - 407C SATURATION PROPERTIES 

PRESSURE TEMPERATURE "F PRESSURE TEMPERATURE •f 

PSIG BUBBLE POINT DEWPOINT 
PSIG 

BUBBLE POINT DEW POINT 

20.0· -84 -11 120 62 72 

u;.cr -71 . -.58 125 84 75 

10.0' -81 -48 130 66 n 

5.0' -53 -40 135 89 79 

0 -46 -3-4 140 71 81 

2 -42 -29 145 73 83 

4 -37 -24 150 75 85 

6 -33 -20 155 n 87 

8 -29 -17 160 79 89 

10 -26 -13 165 81 90 

12 -22 -10 170 82 92 

14 -19 -7 175 84 94 

16 -16 -4 180 86 96 

18 -13 
_, 185 88 97 

20 -11 1 190 90 99 

22 -8 4 195 91 101 

24 -6 6 200 93 102 

26 -3 Q 205 95 104 

28 ·1 11 210 96 105 

30 1 13 215 98 107 

32 3 15 220 99 108 

34 5 17 225 101 110 

36 7 19 230 102 111 

38 9 21 .235 104 113 

40 11 23 240 105 114 

42 13 25 245 107 116 

44 15 26 250 108 117 

46 16 28 255. 110 118 

48 18 30 260 111 120 

50 20 31 285 112 121 

52 21 33 270 114 122 

54 23 35 275 115 123 

56 24 36 280 116 125 

58 26 37 285 . 118 126 

60 27 39 290 119 127 

62 29 40 295 120 128 

64 30 42 300 121 129 

66 32 43 310 124 132 

68 33 44 320 126 134 

70 34 46 330 129 136 

75 38 49 340 131 138 

80 41 52 350 133 141 

85 44 55 360 135 143 

90 46 ST 370 138 145 

95 49 60 380 140 147 

100 52 63 390 142 1-49 

105 55 65 400 144 151 

110 57 68 425 149 155 

115 59 70 ... 50 15" 180 

• Inches of Hg mm 
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Example: 
Suction Temp = 

Minus Suction Press of 
66 PSIG converted to 
the Dew Point Temp -

Superheat = 

56°F 

When adjusting the expansion valve, the adjusting 
screw should be turned not more thaD one turn at a time, 
allowing sufficient time ( approximately 1 S minutes) 
between adjustments for the system aDd the thermal 
expansion valve to respond and stabilize. 

The superheat setting should be adjusted to 15°F at 
design conditions. 

Subcooling (R-22) 

The subcooling temperature of each system cm be 
calculated by recording the temperature of the liquid 
line at the outlet of the condenser and subtracting it from 
the liquid line saturation temperature at the liquid stop 
valve (liquid line saturation temp. is converted from a 
temperature/pressure chart) (See Table 3-1). 

Example: 
Liquid line pressure = 102"F 

202 PSIG converted to 
Minus liquid line temp. - 87°F 

Subcooling = 15°F 

The subcooling should be adjusted to 15°F at design 
conditions. 

After the subcooling is verified, the suction superheat 
should be checked. The superheat should be checked 
only after steady state operation of the unit has been 
established, and the unit is running in a fully loaded 
condition. 

JOHNSON CONTROLS 
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Superheat (R-22) 

The superheat is calculated as the difference between the 
actual temperature of the returned refrigerant gas in the 
suction line enteriIJ.g the compressor and the temperature 
corresponding to the suction pressure as shown ·in a 
standard pressure/temperature chart in Table 3-1. 

Example: 
Suction Temp = 

Minus Suction Press 
60 PSIG converted to Temp 

Superheat= 

46°F 

-M.:E 
12°F 

When adjusting the expansion valve, the adjusting 
screw should be turned not more than one tum at a time, 
allowing sufficient time (approximately 15 minutes) -_.

1 between adjustments for the system and the thermal 
expansion valve to respond and stabilize. 

Assure that superheat is set at 15°F. 

Leak Checking 

Leak check compressors, fittings and piping to assure 
no leaks. Verify the evaporator distributor tubes do not 
have bare copper touching each other or are against a . 
sheet metal edge. If you are leak checking a unit charged . 
with R-40iC make sure the leak test deY'ice is capable . . 
of sensing refrigerant R-407C. 

If the unit is functioning satisfactorily during tlle 
initial operating period, no safeties trip and the unit 
controls are functioning properly, the rooftop unit is 
ready to be placed into operation. 

55 



-
GAS HEAT MODELS 

Pre--Start Checks: 

• Startup of gas heat includes verification of in­
coming gas line pressure and leak checks of the 
field installed gas lines, these items are the re­
sponsibility of the installing contractor; however, 
they should also be verified prior to unit start-up. 
Correct values and the proper procedures arc 
described later in this se.ction. 

• Verify wiring inside the burner compartment to 
insure the wiring/terminals arc tight and securely 
connected to the components, such as the ignition 
control, flame sensor, gas valve, rollout switches 
and igniter. 

• The gas heat start up sequence begins with a 30 
second prepurge. The next step in the sequence 
is the closure of the air proving switch. The beat 
section has a combustion air-proving switch. 
This switch must close before the ignition se­
quence can initiate. If the air-proving switch is 
closed after the 30 second prepurge the ignition 
control will energize the spark igniter and open 
the gas valve. 

• The furnace ignition control uses flame rectifi­
cation as verification of burner operation. The 

_ minimum allowable flame current for operation 
is 0.7 de microamps. 

• If the furnace ignition control does not prove 
flame in 7 seconds, it wilJ tum off the spark signal 
and close the gas valve. It wiU wait 30 seconds 
and then initiate a second ignition sequence. If 
flame is not proven during the se.cond 7 second 
trial for ignition the control will turn off the spark 
sigoa~ close the gas valve, wait 30 seconds and 
initiate a third ignition sequence. If flame recti­
fication is not proven on the third try, the ignition 
control will lock out. 

• The beat section bas two roll out switches mount­
ed above the burners. The purpose of the roll 
out switch is to protect the gas beat section from 
flame roll out, flame burning outside the heat 
exchanger. A restriction in the beat exchanger 
or breach in the flue passages could result in a 
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roll out situation. The roll out switch is a manual 
reset device. 

• The unit has two high temperature limit switches. 
One located at the heat exchanger vestibule panel 
and the other located in the area of the heat ex­
changer return bend. These limits are automatic 
reset devices. If the limit opens the ignition 
control will de-energize the gas valve. On staged 
gas beat, as soon as the limit closes the ignition 
control will reinitiate the ignition sequence. If the 
limit opens on a modulating gas heat section the 
Unit Controller will lockout the heat section. 

• The control circuit is tested in the factory to insure 
that all ofthese steps are_follo~ed. ~owever, natu­
ral gas is not actually introduced to the system in 
the plant; nitrogen is used in its place. 

Post Start Checks: 

When a signal is received at the gas heat control mod­
ule from the Unit Controller, verify: 

• Combustion blower starts and runs for 30 seconds 
before the spark is initiated. 

• Spark igniter sparks. 

• Gas valve opens. 

• Burners light from right to left, in a 2.5 second 
time frame; that each one lights in sequential order 
from right to left; and establishes stable flame im­
mediately upon ignition. 

• Check for gas leaks in the unit piping as well as 
the supply piping. 

• Check for correct manifold gas pressures. See 
"Manifold Gas Pressure Adjustment. ·· 

• Check the supply pressure. It must be within the 
limitations shown in TABLE 3-3. Supply pressure 
should be checked with all gas appliances in the 
building at full fire. At no time should the standby 
gas pressure exceed 13.5 .. we, nor the operating 
pressure drop below 4.5 ''we for natural gas or I 1.0 
"we for propane. If the gas pressure is outside 
these limits, contact the installing mechanical 
contractor for corrective action. 

• The flame is stab le, with flame present only at the 
end of the burner. no burning is occurring inside 
the burner. There should be little yellow tipping 
of the ftame. 

• There may be some smoke thru the flue, due to 
tooling oil burning off of the heat exchanger tub­
ing_ 
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TABLE 3-"3 - LOW FIRE/ HIGH FIRE PRESSURES 
LINE PRESSURE MANIFOLD PRESSURE 

TYPE OF 

GAS MINIMUM MAXIMUM 
LOW FIRE HIGH FIRE 

+f. 0.3"WC +/. 0.3 'WC 

NATURAL 4.5 "WC 13.5 "WC 1.2 'WC 3.5 "WC 

PROPANE 11.D 'WC 13.5 "WC 4.2 "WC 10.0"WC 

Manifold Gas Pressure A~justment 

• Sma.11 adjustments to the manifold gas pressure 
can be made by following 1he procedure outlined 
below. Refer to Figure 3-2 for the high and low 
:fire pressure regulator adjustment locations. 

se Turn the gas off to tbe unit. 

• Use a 3/16 inch Allen wrench to remove the 1/8 
incb NPTplug from the outlet pressure tap of the 
valve. 

HIGH FIRE PRESSURE 
REGULATOR 

INLET 

TWO STAGE 
PRESSURE 
REGULATOR 

FIG . .3-2 - MANIFOLD GAS PRESSURE 
ADJUSTMENT 

1ABLE 3-4 - GAS HEAT PERFORMANCE DATA 
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... Install a brass adapter to allow the connection of 
a hose to the outlet pressure tap of the valve. 

• Connect the hose to a manometer capable of read-
ing the required manifold pressure value. 

• Turn the gas back on. 

• Place the heat section into high fire operation. 

• Compare the high fire manifold pressure to Table 
3-3. 

• To adjust the high :fire manifold pressure remove 
the cap from the high :fire pressure regulator. Use 
a 3132 Allen wrench to make the manifold pressure 
adjustment. To increase the manifold pressure, 
b.nn the kcrew clockwise; to decrease the manifold 
pressure, tum the screw counterclockwise. Place 
your finger over the adjustment opening while j 
verifying the manifold pressure. 

• Pl.ace the heat section into low fire operation. 

·• Compare the low fire manifold pressure to Table 
3-3. 

· • To adjust the low :fire manifold pressure remove 
the cap from the low fire pressure regulator. Use 
a 3132 inch Allen wrench to make the manifold 
pressure adjustment. To increase the manifold 
pressure, tum the screw clockwise; to decrease 
the manifold pressure, turn the screw counter­
clockwise. Place your finger over the adjustment 
opening while verifying the manifold pressure. 

• Tum the heat off. 

• Turn the gas off. 

• Remove the brass tubing adapter and replace the 
plug in the outlet pressure tap. 

GAS INPUT CAPACITY MAXIMUM OUTPUT CAPACITY AIRFLOW TEMP. RISE 
UNIT {BTU/HR X 1000) {BTU/HR X 1000) MIN. MAX. {DF) 

375 300 6,950 27,750 1Q-40 
5()..65 750 600 11,150 27,750 20-50 

375 300 6,950 27,750 1()..4() 

70-85 750 600 11.150 ZT,750 20-50 
1125 900 15,150 33,325 25--55 
375 300 6,950 27,750 1D-40 

90-105 750 600 11 ,150 27,750 20.-50 

1125 900 15.150 33,325 25-55 
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SECTION 4- MAINTENANCE 

( WARNING) 

GENERAL 

Make sure power is removed from 
the unit before performing the main­
tenance items contained in this sec­
tion. 

A plaoned program ofregularly scheduled maintenance 
will retum dividends by averting possible costly and 
unexpected periods of down time. It is the responsibility 
of the owner to provide the necessary maintenance 
for the air handling units and coils. If a system failure 
occurs due to improper maintenance during tb.e wmanty 
period. JOHNSON CONTROLS will not be liable 
for costs incurred to retum the unit to satisfactory 
operation. 

PERIODIC MAINTENANCE- MONTHLY 

· Filters 

Check the cleanliness of the filters and replace or clean 
as required .. 

Linkages 

Ex.amine the dam.per and operator linkages to insure 
that each is free and operating smoothly. 

Compressors 

Oil Level C heck: The oil level can only be tested when 
the compressor is 1"\llllllilg in stabilized conditions, to 
ensure that there is no liquid refrigerant in the lower 
shell of the compressor. When the compressor is running 
in stabilized conditions, the oil level must be between 
1/4 and 3/4 in the oil sight glass. Note: at shutdown, 
the oil level can fall to the bottom limit of the oil sight 
glass. 

Oil Analysis: Use York Type "T" POE oil (clear) for 
units charged with R-407C refrigerant. Use York 

Type "F" mineral oil (tinted yellow) for units charged 
with R-22 refrigerant. The type of refrigerant and 
amount per system is listed on the unit rating plate. A 
change in the oil color or odor may be an indication 
of contaminates in the refrigeration system. If this 
occurs, an oil sample should be taken and analyzed. If 
contaminations are present, the system must be cleaned 
to prevent compressor failure. This can be accomplished 
through the installation of oversized suction and liquid 
line driers. The driers may have to be changed several 
times to clean up the system depending on the degree 
of contamination. 

& 
{CAUTION) 

Never use the scroll compressor 
to pump the refrigerant system down 
into a 'Vacuum. Doing so will cause 
internal arcing of the compressor 
motor; which will result in failure of 
compres~·or. 

Fan Bearing Lubrication 

Add grease slowly with shaft rotating until a slight 
bead forms at the seals. If necessary, re-lubricate while 
bearing is stationary. The fan data plate (attached. to 
the fan scroll) lists the type of grease that must be used 
for lubricating the bearings. Refer to Table 4-1 for 
lubricating schedule. 

Re-lubrication is generally accompanied by a temporary 
rise in operating temperature. Excess grease will be 
purged at seals. 

Recommended Lubricant For Fan Bearings 

A Lithium / Petroleum base grease conforming 1o an 
NLGI Grade II consistency is normally used. Lubricant 
must be free of any chemical impurities such as free 
acid or free alkali, dust, rust, metal particles or abrasive. 
This light viscosity, low torque grease is rust inhibited 
and water resistant, has a temperature range of -30"F 
to +200"F with intermittent highs of +2500F. Lubricate 
bearings as required by the severity of required duty. 

TABLE 4-1 - FAN BEARING - LUBRICATION INTERVALS 
RELUBRICATION SCHEDULE (MONTHS) BALL BEARING PILLOW BLOCKS 

SPEED (RPM) 500 1000 ·1500 2000 2500 3000 3500 4000 4500 

SHAFT DIA 

1/2" thru 1-11/16" 6 6 5 3 3 2 2 2 1 

1-15/16" thru 2-7/16" 6 5 4 2 2 1 1/2 1/4 1/4 

2•11/16" thru 2-15116" 5 4 3 2 1 1/2 1/2 

3-7/16" thru 3-15/16" 4 3 2 1 1/2 1/2 
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Condenser Coils 

Dirt should not be a llowed to accumulate on the 
condenser coil surfaces. Cleaning should be as often 
as necessary to keep coil clean. 

PERIODIC MAINTENANCE-THREE TO SIX MONTHS 

& 
(DANGER) 

Disconnect and lock-out power from 
the unit anytime service is being per­
formed 0 11 the fan section. Failure to 
do so could result in serious injury or 
death. due to the fan turning 011 while 
work i.,; in progress. 

Squealing belts during starting is 
caused by slipping belts that-are not 
tensioned properly. 

Motor Bearing Lubrication 

Bearings must be rc~lubricated periodically to assure 
long life. Motor bearing should be lubricated yearly, 
but may need lubrication more frequently, depending 
on severe operating conditions. 

Belt Tension 

Adjust the belt tension if necessary. Required belt 
tension data is supplied on the fan "skid" data plate, 
attached to the fan housing. Never use a belt dressing 
on the belts. If belts slip with the proper tension, use a 
good grade of belt cleanser to clean the belts. Refer to 
Figures 4-1. 

& 
[CAUTION) 

Never use excessille belt tension, 
as this could result in damaging 
the bearing, motor pulleys or motor 
base. S ee driv~ label on fan housing 
adjacent to drive for specific tieJails 
on tension. 

When it is necessary to replace one belt in a given set, 
the entire set of belts must be replaced. 
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PERIODIC MAINTENANCE - YEARLY 

Check the fan wheels and inspect the drain pan for 
sludge and foreign material. Clean if required. 

Observe the operation of all dampers and make any 
necessary adjusunents in linkage ancj blade orientation 
for proper operation. 

Entire Unit Inspection 

ln addition to the checks listed in this section, periodic 
overall inspections of the unit should be accomplished 
to ensure proper equipment operation. Items such as 
loose hardware, component operation, refrigerant leaks, 
unusuaJ noises, etc. should be investigat.edand corrected 
immediately. 

Sheave Alignment: 

To check sheave alignment. a straight edge or a piece of 
string can be used. If the sheaves are properly aligned, 
the string or straight edge will touch at alt points, 
as indicated in Fig. 4-1. Rotating the sheaves will 
determine if the sheave is wobbly or the drive shaft is 
bent. Alignment error must be corrected to avoid bearing 
and belt failure. 

CORO TOUCHING SHEAVES AT 
POINTS INDICATED BY ARROWS 

FIG. 4-1 - SHEAVE ALIGNMENT 

Belts 

New belts should be re-checked after 24 hours of . 
operation. On multiple belt adjustable pulleys, the pitch 
depth should be checked to insure identical belt travel 
power transfer and wear. Adjustable motor bases are 
provided for belt adjustment 

Motor pulleys and blower shaft pulleys arc locked 
in position with either set screws or split taper lock 
bushings. All set screws and/or taper lock bolts must 
be checked for tightness and alignment before putting 
equipment into operation. 
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An incorrectly aligned and t ensioned bel t can 
substantially shortea belt life or overload blower and 
motor bearings, shortening their life expectancy. A belt 
tensioned too tightly can ovedoad the motor electrical, 
causing nuisance tripping of the motor overloads and/or 
motor failure and/or shaft failure. 

Belt Replaceme t 

Always replace belts as a set. Follow the steps below 
to replace belts: 

1. Release the tension on the belts by loosening the 
adjusting nuts OD the faD motor. 

2. Remove old belts and recheck the sheave aligmnent 
with a straight edge. 

3.lnstall the new belts on the sheaves. 

Never place the belts on the sheaves by using a 
screwdriver to pry the belt over the rim of the sheave. 
This will permanently damage the belts. 

ll)bl1' =- IHE.l .IRitl'. KIT m ·--- --!IUUE PIRI'• ....... lll·lP 
Ill.El 1m11 . • m31HB 
LlfJT '1111 .. IHI-'? c;o.11.• 11111 Jal41 

.fflLlf: IP:' l~r-ll.im.a UL .CDf!D- 11.14 
ll'b llfflll HIM: l 1IJIIS 1D iET F'111 !RI .I 1111 

IIITII .aEU • 1"'81ocl 3/8 IIJTDR il8!118 -
TIii HIU - .8116111 F'111 ll8Ulll • 

rJllUE .BEL lS - BX51I 

00494 · 
FIG. 4-2- FAJ'til DATA PLAlE -BELTTENSION YIP 
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LOAD 
-o· 
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,.< ... , C) 
\ 

PLUNGER 

0 

'FIG.~3 - BELT TENSIONING GAUGE 

Belt Tensioning: 

Belt tension information is included on the f.an skid data 
plate as shown in Fig. 4-2. Sample data plate shows 4.3 
lbs pressure at .30 inches deflection. 

A Browning Belt tension gauge is used in Fig. 4-3 to ] 
properly tension belts. 
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Filter Drier Replacement 

The filter/drier should be replaced any time work is 
perfonned on the refrigerant circuit. The rooftop unit 
comes with sealed type (non-replaceable) cores as 
standard. If the unit is not equipped with the optional 
valve package (suction, discharge, & liquid line valves), 
the refrigerant will need to be recovered with a recovery 
machine to replace the filter/drier. 

If the unit is equipped with a valve package, the unit 
can be pumped down by closing the liquid line ball 
valve (prior to the filter/drier) while the unit ts running, 
initiating a unit pump-down. The unit will shut off when 
the mechanical low~pressure switch opens. When the 
unit shuts down, close the ball valve located after the 
filter/drier and remove power from the unit to prevent 
the unit from running. Once the filter/drier core has been· 
replaced, the filter/drier section should be evacuated via 
the Schrader access valve Located next to the fi lter/drier 
prior to opening the ball valves and restoring the unit 
to normal operation. 

[ WARNING) 

LL 
(CAUTION) 

Never shut the discharge valve while 
the unit is running. Doing so could 
cause a rupture in the discharge line 
or components; r~ultihg in death or 
serious injury. 

Never close .the suction line ball valve 
with the compressor rllnning. Doing 
so will cause the compressorto pump­
down into a vacuum and damage the 
. compressor due to internal arcing. 

Forward ·Curved Fans 

The forward curved fan wheel must be removed through 
the fim discharge opening. The location of other clamps, 
fan wheel, and shaft must be marked so each of these 
components can be reassembled in the same location 
- see Figure 4-4. This will preserve the balance of the 
rotating assembly. Proceed with the following steps: 

1. Disconnect all duct work or guards attached to the 
blower housing to permit unobstructed access. 

2. Remove the cut off plate attached at the discharge 
or blast area of the blower housing. 

3. Thoroughly clean the shaft of all grease and rust 
inhibitor. Be careful not to contaminate the bearing 
grease. Use emery cloth to remove all rust or the 
wheel may become "locked" to the shaft. 

62 

FORM 100.50-NOM4 (507) 

L006355 • 

FIG. 4-4 - EXAMPLE OF FC FAN SHAFT/WHEEL 
MARKING 

4. Loosen and remove set screws on both bearing 
locking collars. Inspect and, if necessary, re~ 
place. 

5. Loosen and remove set screws from both sides of 
the wheel hub. Inspect and, if necessary, replace. 

6. Using a rubber mallet or brass bar, slowly drive 
the shaft in one direction until the set screw marks 
on the shaft are fully exposed. File the marks 
completely smooth. Drive the shaft in the opposite 
direction and file smooth the set screw marks. Con­
tinue to clean the shaft of all dirt ~d residuals. 

7. To remove the key, use a rubber mallet or brass bar 
to drive the shaft and wheel in one direction. Drive 
the key in the opposite direction using a naif set or 
smaller size key stock until the key is completely 
free of the wheel. Be sure that key does not get 
bent by allowing it to ride up the key way edge. 
The slightest bend will prevent quick assembly. 
Should this occur, replace the key stock. 

8. Remove the shaft, supporting the weight of the 
wheel, particularly for larger diameter wheels. Do 
not allow the weight of the shaft to be supported 
by one bearing as you disassemble. 

9. Remove the wheel through the discharge or outlet 
area of the blower housing. 

I 0. Reassemble in reverse order, centering the wheel 
between the edges of the inlet venturi If bearings 
were removed or replaced, be sure to reuse any 
sltim stock found between the mounting support/ 
plate and bearing housings. 

11. Torque all hardware. 
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(DANGER) 

Fan Motor 

Disconnect and lock-out power from 
the unit anytime service is being per­
formed on the fan section. Failure to 
do so could result in serious injury or 
death due to the fan turning on while 
work is in progress. 

1. Shut off unit power and lock out. 

2. Djsconnect and tag power wires at motor 
tennmals. 

3.Loosen motor base-to-mounting-rail attaching 
bolts. 

4.Mark belt as to position. Remove and set aside 
belts. 

5. Remove motor bracket hold down bolts. 

6.Remove motor pulley and set aside. 

7 .Remove motor. 

8.Install new motor. Reassemble by reversing steps 
1 - 6. Be sure -to Teinstall multiple belts in their 
original position. Use ·a complete new set if re­
quired. Do not stret.ch belts over sheaves. Review 
the sections on motor and sheave installation, 
sheave alignment, and belt tensioning discussed 
previously. 

9. Reconnect motor le8:(ls and restore _power. Check 
fan for proper rotation as described in Start-Up 
Check List 

Fan -Shaft Bearings 

General-When removing and replacing the bearings, 
care should be taken to ensure that the area where the 
bearings fit on· the shaft does not become scored or 
damaged. The shaft in thls area should be thoroughly 
cleaned before the bearing is removed and again before 
the new bearing is installed. 

JOHNSON CONTROLS 
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Mounting Details -

1. Check the shaft - .it should be straight, free ofbum 
and full size. Be sure the bearing is not seated on 
a worn sectioD of shafting. · 

2. Make certain any set screws are not obstructing 
the bearing bore. 

3.Align the bearing m its housing and slide the bear­
ing into position on shaft - never hammer the ends 
of the inner race. If necessary, use a brass bar or 
pipe against the itmer race to drift bearing mto 
place - never hit the housing, as bearing damage 
may result. Make sure there is lubricant between 
the bearing outer ring and the housing. 

4.Fasten the bearing housing to the unit mounting 
support with hex head cap screws, washers, new 
lock washers and hex DUts before securing the bear­
ing to the shaft. This perm.its the bearing to align 
itself in position along the shaft and eliminates any 
possibility of cramping loads. 

5. Rotate the shaft to make certain it turns fr~ely. 

6. Bearings may employ one of several different ·1 
methods to lock the bearing to the shaft. 

CD 
( NOTE ) 

Shaft should be free from burrs. If old 
shaft is used, be sure a. ball bearing is 
not seated on ·worn section and shaft 
is not bent. 

There are various degrees of self-alignment in bearings 
of the same manufacturer. The force required for the 
self-alignment of the bearings used in JOHNSON 
CONTROLS manufactured units has been specified 
and is closely monitored at the factory. If it is necessary 
to pmchase a beariD.g locally, be sure it can be worked 
around in the housing with a short shaft made of wood 
or other soft material placed in the bearing. 
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Prior to installing the bearing on the shaft. it should 
r be worked around in the housing to make sure that 

self-alignment will be. obtained where the bearing is 
installed. After the shaft journal has been inspected for 
cleanliness, metal chips or burrs, the bearing is slipped. 
not forced, onto the shaft. Forcing the bearing onto the 
sh.aft by the use of flange, pillow block, or outer ring 
will damage the bearing internally. Force applied in this 
way transmits the load to the innet race through the balls 
in the bearing. Since the bearings arc not designed for 
axial Loading, the sides of the.races in which the balls 
tum can be damaged. If the bearing cannot be made to 

slip onto the shaft by pressing on the inner ring of the 
bearing. check the shaft for bum. Install the bearing so 
the part of the inner race, which receives the locking 
collar or contains setscrews, is toward the outside of 
the unit. 

r 

If the grease fitting must be changed on bearings that 
utilize a locking pin under the fitting, it is important 
to properly replace it If an adapter or grease fitting of 
improper size and length is used. the locking pin may 
be either too tight or loose and can affect the alignment 
and re-lubrication of the bearing. 

Bearing Lock Devices 

Various types of locking devices are used to secure 
bearing(s) to the fan shaft. Refer to the instructions 
packed with bearings for special information. Figure 
4-5 is a typical bearing with a setscrew-type locking 
device. The various locking devices can be classified 
under basic types: eccentric locking type, concentric 
locking type, and Skwezloc type. 

Outer 
Race 

FIG. 4,.5 - BEARING WITH SETSCREW TYPE 
LOCKING DEVICE 
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Eccentric Type 

All eccentric self-locking collar is turned and driven 
with a punch in the direction of shaft rotation to lock 
the bearing inner ring to the shaft. See Figure 4-7. 

FIG. 4-6 - BEARING WITH ECCENTRIC CAM 

When the eccentric collar is engaged to the cam on the 
bearing inner ring and turned in direction of rotation, it 
grips the shaft with a positive binding action. The co liar 
is then locked in place with the setscrew provided in 
the collar. 

_ The self-locking collar is placed on the shaft with its 
cam adjacent to the cam on the end of the bearing's wide 
inner ring. In this position, with collar and bearing cams 
disengaged, the collar's bore is concentric with that of 
the bearing's inner ring. The wide inner ring is loose 
on the shaft. By turning the collar in the direction of 
nonnal shaft rotation. the ~tric recessed cam will 
drop over an4 engage with the corresponding ·cam on 
the bearing inner, causing it to grip the shaft tightly with 
a positive bjoding action. See Figure4-6 & 4-7. Make 
sure the two cams engage smoothly and the locking 
collar is down flat against the shoulder of the inner ring. 
The wide inner ring is now locked to the shaft. Using 
a punch or similar tool in the drilled hole of the collar, 
tap the tool lightly to lock the collar in the direction of 
normal shaft rotation. 

As a final step. the setscrew is tightened. Torque per 
Table 4-2. It exerts a wedging action to bold the collar 
always in the engaged position, even under shock and 
reversing loads. 

To disassemble. loosen the setscrew and tap the collar 
in tbe direction opposite shaft rotation. 
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Pill.OW BLOCK 
BEARING HOUSING 
(SHA.Oil)) 

I 

NOTE: ~ ._...force lo u. beming 
~ (plllaw blodc"' ftange when hlal,. 
l'wlg ttw bellling QI\ IINt shall 

& 
(CAUTION) 

Do not apply excessive force to the 
bearing housing (pillow block or 
flange) when installing the bearing 
on the shaft 

SHAFT 
ROTATION 

TURN t.OCl<ING COLLAR IN 
DIRECTION OF SHAFT ROTATION 
TO SECURE SHAFT TD 81:AAING 

FIG. 4-7 - ECCENTRIC CAM LOCKING COLLAR 
BEARING INSTALLATION 
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TABLE 4-2 - SET SCREW TORQUE 

SET HEX-SIZE MIN. RECOMMENDED 
SCREW ACROSS TORQUE 

DIA. FLATS INCH FOOT 
LBS. LBS. LBS. 

1/4 1/8 66 - 85 5.5-7.2 

5/16 5/32 126-164 10.5- 13.7 

3/8 3/16 228-296 19.0 - 24.7 

7/16 7/32 348-452 29.0 - 37.7 

1/2 1/4 504 - 655 42.0-54.6 

5/8 5/16 1104 -1435 92.0-119.6 

Torquing of Set-scre~s 

l. Torque screw ·'A" to 1/2 recommended torque. 

2. Torque screw ··B" to full min. recommended 
value. 

3. Torque screw .. A''' to full recommended value. 

After proper installation of the 
bearing(s), run the unitfor 10 to 15 
minutes. Shut the unit down and lock 

[ ) 
it out. Check for proper engagement 

CAUTION of locking collar .and tighmess of set 
screw(s). 

When replacing split bearings, refer to manufacturer' s 
instruction provided with the bearing. lt is extremely 
important to ensure that proper radial clearances arc 
observed between the roller bearings and outer face. 
Failure to make proper adjustments will cause premature 
failure of the bearing. 

Olller ,. .. 

FIG. 4-8 - SPLIT BEARING 
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SECTION 5 - SEQUENCE OF OPERATION 

UNIT TYPE 

Toe Unit Controller is capable of being programmed 
for three different "UNIT TYPE" which establish the 
mode of operation. The "UNIT TYPE" is set through 
the OPTIONS key, UNIT DATA subsection oftbe User 
Jntcrface. The three options are: 

• "CONSTANT VOLUME" 

• "VARIABLE AIR VOLUM" 

• "FLEXSYS" 

CURRENT OPER MOOE 

The "CURRENT OPER MODE", occupied OT 

unoccupied, is a derived value and can be established 
in three ways: 

.. Digital Input "OCCUPANCY STA.TE" on /off 
input - "ON" occupied/ "OFF" unoccupied. 
The Digital input is made through a connection 
between .. 24V'' and ''OCC" on the unit field low 
voltage temlinal block. 

.. Serial Input "OCCUPANCY COMMAND" usu­
ally originates from a BAS system. 

• Internal Time Clock "OCCUPANCY SCHED­
ULE" the .internal clock can be turned ON and 
OFF througb the -SCHEDULE key oftbe User 
Interface. The occupied/ unoccupied schedule 
can be programmed through the SCHEDULE 
key of the User lnterface. 

. Wrthin the "CURRENJ'OPER MODE" aretwenty sub­
modes of operation: 

• "OCCUPIED COOLDvG" 

• "OCC COOUNG LOW" 

• "OCC COOLING HIGH" 

• "OCC COOLING WI BYP" 

·• "OCC COOLING W/0 BYP" 

-e "OCCUPIED HEATING" 

• "OCC BEA.Tl.NG LOW" 

• "OCC HE.A1'JNG HJGH" 

• "OCCUPIED STANDBY'" 

JOHNSON CONTROLS 

• "UNOCCUPIED COOUNG" 

.. "UNOC COOLING LOW" 

• "UNOC COOLING HIGH" 

.. "UNOCCUPIEDHEA.TJNG" 

• "UNOC HEATING LOW" 

• "UNOC HEATING HIGH" 

• "UNOCCUPIED STANDBY" 

• "COMFORT VENT COOLING" 

• "COMFORT VENT HEATING" 

,. "MORNDIG WARM UP" 

• "UNDER FLOOR TEMP OVERRIDE" 

The "CURRENT OPER MODE" can be viewed at the 
STATIJS screen. 

The operation of the unit in each of the above modes of 
operation will be defined later in this manual. 

The Unit Controller monitm:s the switching from the 
standby mode to an active cooling or heating mode. The 
unit must be in the standby mode for 3 minutes before 

the control will.allow it to switch to aD active heating ·I 
or cooling mode. 

The Unit Controller also monitors the switching between 
the active cooling and heating modes. The unit must 
remain in one of the active heating or cooling modes for 
30 seconds before it can be turned off or switched. 

,Constant VoJume Mode 

A "CONSJ'ANT VOLUME" unit will be controlled by 
one of three "CONTROL METHOD": 

• "STA.GED" (Thermostat) 

• "WIRED ZONE TEMP" (Hardwired) 

• "COMM ZONE TEMP" (Conmnmicated) 

The '·CONTROL METHOD" is entered into the Unit 
Controller through the OPTION key, UNIT DATA 
subsection of the User Interface. 
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TABLE 5-1 - DIGITAL INPUTS FOR STAGED INPUT STAGED INPUT MODE 

~;f [I: '.I'.i_'.?A\BIELLI:~?t}}1tC:l!t{r}lff ~f 1:ri1!! 
ON OFF OFF OFF OCCUPIED OCCUPIED COOLING LOW 

ON/OFF ON OFF OFF OCCUPIED OCCUPIED COOLING HIGH 

OFF OFF ON OFF OCCUPIED OCCUPIED HEATING LOW 

OFF OFF ON/OFF ON OCCUPIED OCCUPIED HEATING HIGH 

OFF OFF OFF OFF OCCUPIED OCCUPIED STANDBY (SEE ALSO COMFORT VENTILATION OPERATION) 

ON OFF OFF OFF UNOCCUPIED UNOCCUPIED COOLING LOW 

ON/OFF ON OFF OFF UNOCCUPIED UNOCCUPIED COOLING HIGH 

OFF OFF ON I OFF UNOCCUPIED UNOCCUPIED HEATING LOW 

OFF OFF . ON/OFF ON UNOCCUPIED UNOCCUPIED HEATING HIGH 

OFF OFF OFF OFF UNOCCUPIED UNOCCUPIED STANDBY 

Staaed Input Zone Temperature Control 
(Hardwired Or Commupicated} The unit requires the following digit.al inputs in order 

to operate in the "STAGED .. mode of operation. The 
inputs are made at the low voltage terminal block of 
the unit 

·• Wl LOW HEAT - Terminal 12 of CTB I 

1 W2 HIGH HEAT - Tenninal 13 of CTB 1 

• Y1 LOW COOL - Terminal 10 of CTB l 

• Y2 HIGH COOL - Terminal l l of CTB 1 

Table 5-1 shows what the·Unit Mode·would be, .based 
OD the digital inputs. 

The unit compares the analog "WIRED ZONE TEMP" 
or "COMM ZONE TEMP" input to the "OCC ZONE 
COOLING", "OCC ZONE HEATING". "UNOCC 
ZONE COOLING'', or "UNOCC ZONE HEATTNG" 
set points to determine the sub-mode of operation. The 
following parameters must be programmed through the 
User Interface: 

• "OCC ZONE COOLING SETPOINT" -
SETPOINT key / COOLING subsection 

·• "UNOCC ZONE· COOLING SETPOINT" 
- SETPOINT key / COOLING subsection 

• "OCC ZONE HEATING SETPO!NT" -
SETPOINT key/ HEATING subsection 

• "UNOCC ZONE HEATING SETPOINT" 
- SETPqINT key/ HEATING subsection 

Difference Between "ZONE TEMP" and "OCC ZONE COOLING" 
or ~uNOCC ZONE COOLING" Set Point 

OFF ON 

I 
I 

I 

ON 
. 

OFF 
:• - t .._ ' I - .,c - - - -- · - --- - • • • 

' - - . - -- ,• . - . - . .. .. - - . . 
- -

• 
OFF 

Difference Between "ZONE TEMP" and "OCC ZONE HEATING" 
or ·uNOCC ZONE HEATING" Set Point 

FIG. ~1 - DIFFERENCES (''F) BETWEEN ZONE TEMPERATURE AND SET POINTS 
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Figure 5- I shows what the UNIT MODE would be, 
based on the difference between the zone temperature 
and the zone temperature set points. 

The only difference between Hard Wired and 
Communicated is the method the Unit Controller uses 
to determine the "ZONE TEMP". 1n the Hard Wired 
mode the input is an analog input to the control. In the 
Communicated mode the input is a serial input from a 
BAS control system. 

Variable Air Volume Mode 

Occupied Cooling 
1n the OCCUPIED COOLING mode the Unit Controller 
monitors the "RE1VRN AIR TEMP" and compares 

· ii to the "RAT COOLING SETPOINT". The "RAT 
COOLING SETPOINT" is entered into the Unit 
Controller through the SET POINT key COOLING 
subsection of the U ser Interface. If the "REWRN AIR 
TEMP" is equal to or greater than the· "RAT COOI.JNG 
SETPOINT" plus 0.5° F the Unit Controller will place 
the unit in the OCCUPIED COOLING mode. 

The unit will remain in the OCCUPIED COOLING 
mode until the "KETURN AIR. TEMP" is equal to or less 
than the "RAT COOLING SETPOINT" minus 0.5°F. 

Occupied Beatine 
In the OCCUPIED HEATING mode the Unit Controller 
monitors the "RETURN AIRIEMP" and compares itto 
the "RATHEA.TJNGSETPOJNI'". The "RAT HEATING 
SETPOINT" is entered into the Unit Controller through 
the SET POINTS key HEATING subs~on of the User 
Interface. If the ''RETURN AIR TEMP" is equal to or 
LESS than the "RAT HEATING SETPOINT" minus 
0.5° F the Unit Controller will place the unit in the 
OCCUPIED HEATING mode. 

The unit will remain in the OCCUPIED HEATING 
mode untiJ the "RETURN AIR TEMP" is equal to or 
greater than the "RAT HEATING SETPOINT" plus 
O.SC>f. 

JOHNSON CONTROLS 
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Vuoccgpjed cooling 
In the UNOCCUPIED COOLING mode the UDit 
Controller will monitortbe "ZONE TEMP" and compare 
it to the "UNOCC ZONE COO UNG SETPOINF". The 
"UNOCC ZONE COOLING SETPOINF" is set through 
the SETPOrnTS key. COOLING subsectioo of the User 
Interface. If the "ZONE TEMP" is equal to or gr.eater 
than the "UNOCC ZONE.COOLING SETPOINT" 
temperature plus 0 . .511 F. the Unit Controller will place 
the unit in the UNOCCUPIED COOLING mode. 

The unit will remain in the UNOCCUPIED COOLING 
mode until the "ZONE TEMP" is equal to or less than 
the "UNOCC ZONE COOUNG SETPOINT" minus 
0.5°F. 

Unoccupied Heating 
In order for the UNOCCUPIED HEATING to function, 
the "NIGHT SET BACK" setting must be set to 
ENABLE. This can be done through the PROGRAM 
key. HEATING subsection of the User Interface. 

In the UNOCCUPIED HEATING mode the Unit 
Controller will monitor the "ZONE TEMP" and compare 
itto the "UNOCC ZONE HEATING SETPOINT". The 
"UNOCC ZONE HEATING SETPOINT" is set through 
the SET POINTS key, HEATING subsection of the User 
Interface. If "ZONE 'I'EMP" is equal to or less than 
the "UNOCC ZONE HEATING SETPOINT" minus :1 
0.50 F, the Unit Controller will place the unit in 1he 
UNOCCUPIED HEATING mode. . 

The unit will remain in the UNOCCUPIED HEATING 
mode until the "ZONE TEMP" is equal to or greater 
than the "UNOCC ZONE HEATING SETPOINT" plus 
0.5°F. 
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Flexsys 

A FlexSyS' unit is a modified VAV system. In a FlexSys 
system tbe supply air from the unit is distributed 
through an underfloor air distribution system. In order 
to temper the air a by-pass duct between the unit return 
and supply duct is installed in the curb, and return air 
is used to temper the supply air. A damper is installed 
in the by-pass duct in order to control the amount of 
by-pass return air. 

The modes of operation are the same as a VAV unit 
with the exception of Oc.cuPIED COOLING. With 
FlexSys units there are two OCCUPIED COOLING 
modes, OCCUPIED COOLING without BY-PASS 
and OCCUPIED COOLING with BY-PASS. The Unit 
Controller determines which mode of operation based 
on the relationship between the ''RETURN-AIR TEMP"· 
and the "MX SUPPLY AIR TEMP SE'I'POINT". If 
the "RETURN AIR TEMP:· is equal to or greater than 
the "MX SUPPLY A.!R TEMP SETPOINT" plus 10 
degrees, the "OCCCOOLING WIBYP" isused. Ifthe 
"RETURN AIR TEMP '' is less than the "MX SUPPLY 
AIR TEMP SETPOINT' plus IO degrees, "OCC 
COOUNG WIOBYP "isused. The "MXSUPPLY AIR 
TEMP SETPOINT'' is set using the SETPOINTS key, 
COOLING subsection of the User Interface. 

WbeQ the unit is in the OCCUPIED COOLD-JG without 
BY-PASS mode the compressors are controlled to 
maintain the "MX SUPPLY AIR TEMP SETPOJNT". 
When the unit is in the OCCUPIED COOLING with 
BY-PASS mode, the compressors are controlled to 
maintain the "EVAP LEAVING AIR TEMP HIGH'' or 
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"EVAP LEAVING AIR TEMP LOW'' set points. The 
"EVAP LEAVING AIR TEMP HIGH", and "EVAP 
LEAVING AIR TEMP LOW" set points arc set through 
the SET POINT key, COOLING subsection of the User 
Interface. 

ACTIVE SET POINT DETERMINATION 

Constant Volume 

On a Constant Volume unit the Control Method {Staged 
or Zone) does not have a direct effect on the control of 
the compressor and heating stages. In stead the input 
from the Staged (usually a thermostat) or Zone (hard 
wired or communicated) is only used to determine the 
"UNIT MODE". The staging of the compressor and 
heating stages is always based on the "SUPPLY AIR 
TEMP ACTIVE SP". 

St12ed Input control 
When the "CONTROL METHOD" is set to "SI'AGED ", 
the ''SUPPLY AIR TEMP ACTIVE SP" is determined 
by the ''JST STAGE COOUNG SE'I'PO!Nl"', "2ND 
STA.GE COOLING SETPOINT". "JST STAGE 
HEATINGSETPOINT" ,and "2NDS'IAGEHEATING 
SE1'P0INT" inputs. Table 5-2 shows what the setpoin~ 
would be for each staged input combination. 

The "JST STAGE COOLING SETPOINT" -and 
"2ND STA.GE COOLING SETPOINT" ·set points 
are programmed into the User Interface through the 
SETPOINTS key COOLING subsection. The "!ST 
STA.GE HEATING SETPOINT" ·and "2ND STA.GE 
HEATING SETPOINT" set points are programmed 
into the User Interface through the SETPOINTS key 
HEATING subsection. 

TABLE 5-2 -ACTIVE SAT SET POINT DETERMINATION, STAGED INPUT ~r:::: .t _ ;:_'::·.-:· ·:\ ~ '<T:·l :~--:~··: ~ ~-'.-~~ ~-,----~·~~~---_. ~::----~ --_-:·_- ~---; -· ~- -- -- :-:·. ---- ·! ..... -,.,: :. ·{:"( ----· --~ --~- -~~:~ 

;~\:'"·:_.::~<~- -~--~.'..~·:;~)::~~i-_~··,: :.··~~~-:-~·: .. :. ··---· · -- ---- ,_ .. ___ , __ .-~-- -·-- - _____ · · ___ -, __ ·_·: 
ON OFF OFF OFF OCCUPIED OCCUPIED COOLING LOW 1ST STAGE COOLING SETPOINT 

ON/OFF ON OFF OFF OCCUPIED OCCUPIED COOLING HIGH 2ND STAGE COOLJl,IG SETPOINT 

OFF OFF ON OFF OCCUPIED OCCUPIED HEATING LOW 1ST STAGE HEATING SE1POINT 

OFF OFF ON/OFF ON OCCUPIED OCCUPIED HEATING HIGH 2ND STAGE HEATING SETPOINT 

OFF OFF OFF OFF OCCUPIED OCCUPIED STANDBY (SEE ALSO NONE 

COMFORT VENTILATION OPERATION} 

ON OFF OFF OFF UNOCCUPIED UNOCCUPIED COOLING LOW 1 ST STAGE COOLING SEiPOINT 

ON/OFF ON OFF OFF UNOCCUPIED UNOCCUPIED COOLING HIGH 2ND STAGE COOLING SETPOINT 

OFF OFF ON OFF UNOCCUPIED UNOCCUPlED HEATING LOW 1ST STAGE HEATING SETPOINT 

OFF OFF ON/OFF ON UNOCCUPIED UNOCCUPIED HEATING HIGH 2ND STAGE HEATN; SETPOINT 

OFF OFF OFF OFF UNOCCUPIED UNOCCUPIED STANDBY NONE 
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Zone Immt~atm;e Omp:ol 
When the "CONTROL METHOD" is set to 
Zone Temperature Control (either had-wired or 
communicated), the "SUPPLY AIR TEMP ACTIVE SP" 
is determined by the .difference between the "ZONE 
TEMP" and the appropriate zone set point. Table 5-3 
shows the parameters that are used to determine the 
"SUPPLY AIR TEMP ACTIVE SP ": 
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Where 
t1T0c = "ZONE TEMP" - "OCC ZONE 

COOLING SETPOINT" 
6.1 = "ZONE TEMP" - "OCC ZONE OH 

HEA.TJNG SETPOJNT" 
6.Tuc = "ZONE TE.MP" - "UNOCC ZONE 

COOUNG SETPOJNT" 
ilTuH = "ZONE TEMP" - "UNOCC ZONE 

HEATING SETPOINT" 

TABLE 5-3 -ACTIVE SAT SET POINT DETERMINATION,ZONETEMPERATURE 

/,:?i:!-I?:[2?'?ITP-;~;_-_,/ :_(JrII;{(;':"rI['.i?:~;;Grt? 1}ri 
>0.5"F - - - OCCUPIED OCCUPIED COOLING LOW 1 ST STAGE COOLING SETPOINT 

· > 1,5 •F · ·- - - - OCCUPIED - OCCUPIED COOLING HIGH ·2ND STAGE.COOLING SETPOINT 

- <..0.5 •F - - OCCUPIED OCCUPIED HEATING LOW 1ST STAGE HEATING SETPOINT 

- <-1 .5 •F - - OCCUPIED OCCUPIED HEATING HIGH 2ND STAGE HEATING SETPOINT 

- - - - OCCUPIED OCCUPIED STANDBY (SEE: NONE 

ALSO COMFORT VENTILATION 

OPERATION) 

- - >0.5 •F - UNOCCUPIED UNOCCUPIED COOLING LOW 1ST STAGE.COOLING SETPOINT 

- - > 1.5 °F - UNOCCUPIED UNOCCUPIED COOLING HIGH 2ND STAGE COOLING SETPOJNT 

- - - <..Q.5•F UNOCCUPIED UNOCCUPIED HEATING LOW 1ST STAGE HEATING SETPOINT 

- - - c -1.5 ·F UNOCCUPIED UNOCCUPIED HEATING HIGH 2ND STAGE HEATING SElPOINT 

- - - - UNOCCUPIED UNOCCUPIED STANDBY NONE 

V.ariable Air Volume 

The "SUPPLY AIR TEMP ACTIVE SP" is always 
derived from three programmed parameters "SAT HIGH 
SETPOINT", "SAT LOW SETPOINJ"' and the ".SAT 
RESET METHOD". The Unit Controller determines the 
derived "SUPPLY AIR TEMP ACTIVE SP" value to use 
based on the reset command sent to the controller. There 
are four options available to select from for the reset 
command method. "SAT RESET METHOD" can be 
set for "H.A.J.WWJRED ", "OUTSIDE AIR", "RETURN 
A.IR", or "SUPPLY FAN SPEED"_ lf "HARDWIRED" 
is used and no input is avail.able; the Unit Controller 
will control to the "SAT HIGH SETPOINT". The 
following parameters are program.med through the 
User Interface: 

JOHNSON CONTROLS 

• "SAT RESET METHOD" - OPTIONS key / 
UNIT DATA subsectiOD 

ce "SAT LOW SETPOINT" - SETPONTS key / 
COOLING subsection 

• ''SAT HIGH SETPOINT" - SETPOINTS key / 
COOLING subsection 

• . "OAT SETPOINT FORLOW SAT" - SETPONTS 
key / COOLING subsection 

• "OAT SETPOINT FOR HIGH SAT" - SET­
PONTS key l COOLING subsection 

• "RAT SETPOINT FOR LOW SAT" - SEI'PONTS 
key / COOLING subsection 

• "R.A.T SETPOINT FOR HJGHH SAT" - SET­
PONTS key / COOLING subsection 

• "FAN SPEED SETP !'OR LOW SAT" - SET­
PONTS key / COOLING subsection 

• ··FAN SPEED SETP FOR HIGH SAT" - SET­
PONTS key / COOLrnG subsection 
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Hardwired Sat Re,et 
When the "SAT RESET METHOD " is set to 
"HARDWIRED", the Unit Controller monitors the 
"SUPPLY AIR TEMP RST". If the "SUPPLY AIR 
TEMP RST" is equal to 0.00 volts, the "SUPPLY AIR 
TEMP ACTIVE SP'' is the "SAT HIGH SETPOINT". If 
the "SUPPLY AIR TEMP RSI'" is equal to 5.00 volts, the 
"ACTIVE SP" is the "SAT LOW SETPOINT". When 
the "SUPPLY AIR TF,MP RSI'" is between 0.00 and 5.00 
volts. the "SUPPLY A.IR TEMP ACTIVE SP" is linearly 
interpolated between the "SAT HIGH SETPOINT" and 
the "SAT LOW SETPOINT" (.vee Figure 5-2). 

SAT HIGH SETPOINT 
(0.fa,1 - 65.0 "F) 

Acti ve SAT 
Set Point 
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Outside Air Baited Sat Reset 
When the "SAT RESET METHOD " is set to "OUT­
SIDE AIR", the Unit Controller monitors the "OTJT­
SIDE AIR TEMP" and sets the "SUPPLY AIR TEMP 
ACTIVE SP" to a value between the "SAT HIGH 
SETPOINT" and the "SAT LOW SETPOlNT". If 
the ''OUTSIDE A.IR TEMP" is equal to or less than 
the "OAT SETPOINT FOR HIGH SAT" the "SUP­
PLY AIR TEMP ACTIVE SP" is the "SAT HIGH 
SETPOINT". If the "OUTSIDE AIR TEMP" is 
equal to or greater than the "OAT SETPOINT FOR 
LOW SAT" the "ACTIVE SAT SP" is the "SAT LOW 
SETPOINT". When the "OUTSIDE AIR TEMP" is 
between the "OA.T SETPOllvl' FOR HIGH SAT" and 
the. "OAT SETPOINI FOR LOW SAT", the "SUP­
PLY AIR TEMP ACT!Y.e SP" is linearly interpolated 
between the "SAT HIGH SETPOINT" and the .. SAT 
LOW SETPOINT" (.,;ee Figure S-3). 

SATLOWSETPOINT-+-----------------~--­
(Dafeul- 55.0 "F) O V ells 

Supply Air Temp Rlt 
Voltage 

·(VortsDC) 

F1G. 5-2 -ACTIVE SAT SET POINT VS. SUPPLY AIR TEMP RST VOLTAGE 

SAT HIGH SETPOINT -f----,,..,. 
(D,feult: 65.0 °F) 

Active SAT 
Set Point 

I 
I 

i 
I 
I 
I 

5 Volts 

LD12Sl7 

SAT LOW SETPOINT 
{DefalA = 55.0 •F) -~-------·-·--·-·--··---·--·------~---~ 

I 

OATSETPOltff 
FOR HIGH SAT 

Outside AirTemp 
(OAT) 

FIG. 5-3 -ACTIVE SAT SET POINT VS. OUTSIDE AIR TEMP 
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Bet:um Mc Bucd SU Bmet 
When the "SAT RESET METHOD" is set to "RE­
TURN AIR", the controller monitors the "RETURN 
AIR TEMP " and sets the "SUPPLY AJR TEMP 
ACTIVE SP" to a value between the "SAT HIGH 
SETPOINT" and the "SAT LOW SETPOINT". If the 
"RETURN AIR TEMP" is equal to or greater than 
the "RAT SETPOINT FOR LOW SAT", the "SUP­
PLY A.JR TEMP ACTIVE SP" shall be the "SAT LOW 
SETPOINT". If the "RETURN AIR TEMP" is equal 
to or less than the "RA.T SETPOOilT FOR HIGH SAT", 
the "SUPPLY AIR TEMP ACnVE SP'' shall be the 
"SAT HIGH SETPOINT". When the "RETURN AIR 

. TEMP" is between the "RAT SETPOJNT FOR HJGH 
SAT" and the "RAT SETPOINT FOR LOW SAT" the 
"SUPPLY AIR TEMP AC11VE SP" shall be linearly 
interpolated between the "SAT HIGH SETPOINT'' 
and the "SAT L OW SETPOINT" (see Figure 5-4). 

SAT HIGH SETPOINT _..., __ __ 

(D9fa.slt= 65.0 °F} 

Actiw .SAT 
Sat Point 
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SuPJ>b: Fan Speed Based Sat Reset 
When the "SAT RESET METHOD" is set to "SUPPLY 
FAN SPEED", the Unit Controller will monitor the 
"SUPPLY FAN VFD SPEED" command and set the 
"SUPPLY AIR IEMP ACTIVE SP" to a value between 
the "SAT HIGH SETPOINT" and the "SAT LOW 
SETPOINT". If the "SUPPLY FAN VFD SPEED" is 
equal to or greater than the "FAN SPEED·SETP FOR 
LOW SAT", the "SUPPLY AIR TEMP ACTIVE SP" shall 
be the "SAT LOW SETPOINT". If the "SUPPLY FAN 
VFD SPEED" is equal to or less than the ·'FAN SPEED 
SETP FOR HJGH SAT", the "SUPPLY AIR TEMP 
ACTIVE SP" shall be the "SAT HJGH SETPOINT". 
When the "SUPPLY FAN VFD SPEEDn is between 
the "FAN SPEED SETP FOR LOW SAT" and the 
"FAN SPEED SETP FOR HIGH SAT", the "SUPPLY 
A1R TEMP .AC11VE SP" shall be linearly interpolated 
between the "SAT l-llGH SETPOINT" and the "SA1' 
LOW SETPOINT"(see Figure 5-5). 

SAT LOW "SETPOlNT I . 
(Cefaul= 55.0 ·F) -1··---·····----·----· 

I 

RAT SETPOINT 
FOR HIGH SAT 

Re1um Air Temp 
(RAl) 

RAT SETPOINT 
FOR LOW SAT 

LD1D307A 

AG. 5-4 -ACTIVE SAT SET POINT VS. RETURN AIR TEMP 

SAT HIGH SETPOINT _......, __ ......_ 
(Default"' 65.0 "F) · 

Active SAT 
Set Point 

SAT LOW SETPOINT 
(Defaut"' 55.0 "F) 

I 
'I 

i 
I 
I 
I 
I 

_______J···----·-·---------------~·~-------t • 
I I 

FAN SPEED FAN SPEED 
FOR HIGH SAT Supply Fan Speed FOR LOW SAT 

o;. I.D1moBA, 

he~ Supply Fen Speed--

FIG. 5-5-ACTIVE SAT SET POINT VS. SUPPLY FAN SPEED 
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Flexsys Wlth Bypass Damper 

The "SUPPLY AIR TEMP ACTIVE SP " will be the 
"EVAP LEAVING AIR TEMP HIGH" set point if either 
of the following is true: 

• The Return Air Humidity sensor is not reliable. 

• The Return air Enthalpy is< 32.0 btu/lb. 

The "SUPPLY AIR TEMP ACTIVE SP" will be the 
"EV AP LEAVING A.IR TEMP WW" set point if either 
of the following is true: 

• The Return air Enthalpy is>• 32.0 btu/lb. 

• If the "UNDERFLOOR SUB DEWPOINT" is 
greater than or equal to the "UNDERFLOOR 
SUB TEMP" ~2.0 "F for 120 sec. 

11le following parameters a~e programmed through th~ 
User Interface: 

• "EVAP LEAVING AIR TEMP LOW" -
SETPOINTS key / COOLING subsection. 

• "EVAP LEAVING AIR TEMP HIGH" -
SETPOINTS key/ COOLING subsection. 

Flexsys Without Bypass Damper 

The "SUPPLY A.IR TEMP AC'J'!VE SP " is the "MX 
SUPPLY AIR TEMP ". The "MX SUPPLY AIR 
TEMP" is programmed thr9ugh the SETPOINTS key 
/ COOLING subsection of the User Int.erface. 

COMPRESSOR CONTROL 

Whenever a change in the unit cooling status is made, 
compressor turned on. compressor turned off, etc., a 
3- 1/2 minutes Interstage Delay Timing is initiated. 
During the countdown of the timer no compressor can 
be staged on or off until the timer bas timed down. 
The only exception to this would be if the compressor 
protection circuit experienced a fault. 

On CONSTANT VOLUME and VARIABLE AIR 
VOLUME. when. the Unit Controller enters an active 
cooling mode, the Unit Controller sets the "COOLING 
CONTROL OFFSET" to 2.f1 F. The Unit Controller 
compares the cmrent "'SUPPLY AIR TEMP CURRENT" 
to the "SUPPLY AIR TEW' ACTIVE SP'' + or - the 
"COOUNG CONTROL OFFSET". If the "SUPPLY 
AIR TEMP CURR.ENT" is greater than the "SUPPLY 
A.IR TEMP ACTIVE SP " plus the "COOLING 
CONTROL OFFSET" and all the compressors are not 
ON the Unit Contra Iler will initiate a call for compressor 
or additional compressor operation based on the "NEXT 
STA.GE TO ENABLE" (see Tables 5-4 & 5-5). 
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If the ''SUPPLY AIR TEMP CURRENT" is less 
than the "SUPPLY AIR TEMP ACTIVE SP" minus 
the "COOLING CONTROL OFFSET" and all the 
compressors are not OFF the Unit Controller will turn 
a compressor OFF based on the "NEXT STAGE TO 
DISABLE" (see Tables 5-4 & 5-5). 

On a FLEXSYS unit with the current operating 
mode set to "OCC COOLING W/0 BYP", when 
the Unit Controller enters an active cooling mode, 
the Unit Controller sets the "COOLING CONTROL 
OFFSET" to 2.00 F. The Unit Controller compares 
the current "MX SUPPLY AIR TEMP CURRENT'" 
to the "MX SUPPLY AIR TEMP SETPOINT" + or 
-the "COOUNGCONTROLOFFSET''. Ifthc ··~· 
SUPPLY AIR TEMP CURRENT" temperature is 
greater than the "MX SUPPLY AIR TEMP SETPOJNT'" 
plus the "COOLING CONTROL OFFSET" and all the 
compressors arc not ON the Unit Controller will initiate 
a call for compressor or additional compressor operation 
based on the "NEXT STAGE TO ENABLE ". 

If the "MX SUPPLY AIR TEMP CURRENT" 
temperature is less than the ''MXSUPPLl' AIR TEMP 
SETPOINT" minus the "COOLING CONTROL 
OFFSET" and all the compressors are not OFF the 
Unit Controller will turn a compressor OFF based on 
the "NEXT STAGE TO DISABLE". 

On a FLEXSYS unit with the current operating mode 
set to "OCC COOLING W/BYP ", when the Unit 
Controller enters an active cooling mode, the Unit 
Controller sets the "COOLING C9JvTR.OL OFFSET" 
to 2.0° F. The Unit Controller compares the current 
"FLEX EV AP TEMP CURJIBNT" to the "FLEX EVAP 
TEMP AC11VE SP"+ or-the "COOLING CONTR.OL 
OFFSET". If the "FLEX EVAP TEMP CURRENT" 
temperature is greater than the "FLEX EVAP TEMP 
ACTIVE SP" plus the "COOLING CONTROL 
OFFSET" and all the compressors are not ON the 
Unit Controller wiU initiate a call for compressor or 
additional compressor operation based on the "NEXT 
STAGE TO ENABLE". 

rf the "FLEX EVAP TEMP CURRENT" 
temperature is less than the "FLEX EVA.P TEMP 
ACTIVE SP" minus the "COOLING CONTROL 
OFFSET" and all the compressors arc not OFF 
the Unit Controller will tum a compressor OFF 
based on the "NEXT STAGE TO DISABLE". 
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When the Unit Controller 1llms a compressor ON or 
OFF, it records the SAT temperatme just prior to the 
time the compressor is started or stopped. After the 
3.1/2 minute Interstage Delay Timer has expired the 
Unit Controller records the SAT temperature a.gain. 
The Unit Controller then calculates the change in the 
SAT temperature SAT CH . The Unit Controller uses 
the SAT,cH, and FORMULA I to calculate a new 
"COOUNG CONTROL OFFSET" if either of the 
following conditions are met: 

• When a compressor is turned off and 3·1/2 min· 
utes later the SAT temperature is greater then 
the "ACTIVE SAT SETPOJNT" plus the current 
"COOLING CONTROL OFFSET". 

• When a compressor is turned on and 3-1/2 min­
utes later the SAT ~perature is less then the 
"ACTIVE SAT SETPOINT" minus the current 
"COOLING CONTROL OFFSET". 

SAT (change) + l Q F 
"COOLING CONTROL OFFSET" 

2 
FORMULA1 

If a new "COOLING CONTROL OFFSET" is 
. calcula~d, it is rounded up to the next half degree. 

After a "COOLING CONTROL OFFSET" calculation is 
made the Unit Controller initiates a 4:5 minute Cooling 
Control Offset Timer. If no compressor is turned ON 
or OFF before the Cooling Control Offset Timer has 
expired, the "COOLING CONTROL OFFSET" will 
be reset to 2.0 F. 

COMPRESSOR OPERATION WITH ·ECONOMIZER 

If the economizer is suitable, the Unit Controller will 
set the "COOUNG CONTROL OFFSET" to 4.5° 
F. As long as the economizer remains active, the 
Unit Controller will not recalculate the "COOUNG 
CONTROL OFFSET'' and it will remaiD at the 4.5° F 
setting. 

No Compressors On When Economizer Becomes 
Active 

Compressors will be turned ON, based on the "NEXT 
STAGE TO ENABLE", when all the following are 
satisfied: 

• The "ECONOMIZER CONTROL OUTPUT" 
to the economizer must be greater than 95% for 
30 seconds. This value can be viewed under the 
ECONOMIZER key of the User Interface. 

JOHNSON CONTROLS 
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• The "SUPPLY AIR. TEMP CURRENT" must be 
greater than or equal to the "SUPPLY AIR TEMP 
AC11VE SP" plus the "COOUNG CONTROL 
OFFSET" (4.5° F). 

·• The Inter-Staged Delay Timer bas expired. 

Compressors will be turned OFF. based on the "NEXT 
STAGE TO DISABLE", when all the following are 
satisfied: 

• The "ECONOMIZER CONTROL OUTPUT" to 
the economizer is less than 5% for 30 seconds. 

• The "SUPPLY AIR TEMPCURRENT"must be 
less than or equal to the "SUPPLY AIR TEMP 
ACTIVE SP"minusthe "COOLING CONTROL 
OFFSET" (4.50 F). 

• The Inter-Staged Delay Timer has expired. 

Compressor On When Economizer Becomes Active 

One compressor will be staged off and then the 
sequenced outlined above will be followed 

SUPPLY FAN OPERATION 

.Constant Volume Oper.ation 

The Supply Fan will be turned ON if the following 
conditions are met: 

·* The Supply Fan has been OFF for at least 60 ·, 
seconds and one of the following conditions ap­
ply. 
The FAN (G) digital input is high, 24 volts is 
present at terminal .. 'G" of the unit low voltage 
terminal block. 

Or the "UNIT MODE" is other than OCCUPIED 

STANDBY OR UNOCCUPIED STANDBY. 

Or the unit is in the MORNING W~ 
mode. 

Or the unit modes of operation are CONTINU­
OUS VENT and OCCUPIED. "CONTINUOUS 
VENT" is ENABLED through the PROGRAM 
key VENTILATION subsection of the User 
Interface. This energizes the Supply Fan on a 
CONSTANT VOLUME unit any time the operat­
ing mode is Occupied. 
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The Supply Fan will be turned OFF ifall of the following 
conditions are met: 

• The Supply Fan has been ON for at least 60 sec­
onds. 

• The unit is in the OCCUPIED OR UNOCCUPIED 
STANDBY mode. 

• The FAN (G) digital input is low. 24 volts is 
not present at uan of the low voltage terminal 
block. 

• The INACTIVE HEATING TIME is greater than 
or equal to 60 seconds. 

• The INACTIVE COOLING TIME is greater than 
or equal to 60 seconds. 

• The SUPPLY AIR TElvfP is less than or equal to 

85.0° f. 
• And either; 

.. CONTINUOUS VENT" is OFF. 

Or the CURRENT OPER MODE is set to 
UNOCCUPIED. 

The Unit Controllermonitors the operation of the Supply 
Fan by checking the status of a digitat input from an air 
proving switch. After 45 seconds of operation, the Unit 
Controller Looks for a high state (24 volt input) from 
the air proving switch circuit at terminal block TB7 pin 
10 of the Unit Controller. It then examines the current 
state for 10 seconds. If the input does not go to a high 
state during this time frame the Unit Controller will 
set a SUPPLY FAN LOCKOUT and shut down all unit 
system operation. 

Variable Air Volume (VAV) 

The Supply Fan will be turned ON if the following 
conditions are met: 
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The Supply Fan has been OFF for at least 60 sec­
onds and one of the following conditi9ns apply: 

• The FAN (G) digital input is high. 24 volts is 
present at tenninal "G" of the unit low voltage 
terminal block. 

• Or the CURRENT OPER MODE is set to OC­
CUPIED. 

.. Or the unit is in the MORNING WARMUP 
mode. 

• Or the UNIT MODE is UNOCCUPIED 
HEATING OR UNOCCUPIED COOLING. 
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The Supply Fan will be turned OFF if all the following 
conditions arc met 

• The Supply Fan has been ON for at least 60 
seconds. 

• The unit is in the UNOCCUPIED STANDBY 
mode. 

• The FAN (G) digital input is Low, 24 volts is not 
present at "G" of the unit low voltage tenninal 
block. 

• The INACTIVE HEATING TIME is greater than 
or equal to 60 seconds. 

• The INACTIVE COOUNG TIME is greater 
than or equal to 60 seconds. 

·• The SUPPLY AIR TEMP is less than or equal 
to 85.00F. 

The Unit Controller monitors the operation of the 
Supply Fan by checking the status of a digital input 
from an air proven switch. After 45 seconds-of 
operation. the control looks for a high state (24 volt 
input) from the air proving switch circuit at tenninal 
block TB7 pin 10 of the Un.it Controller. lt then 
examines the current status for l O seconds. If the input 
does not go to a high state during this time frame the 
Unit Controller will set a SUPPLY FAN LOCK.OUT 
and shut down all unit system operation. 

The Unit Control uses a proportional-integral control 
algorithm to maintain the "DUCT STATIC PRESSURE" 
by varying the speed of the supply fan. As the pressure 
goes up, th.e speed goes down. 

Lt 
( CAllOON) 

The bypass VFD is a standard Vari­
able Frequency Drive packaged with 
an additional set of contactors. When 
bypass 1nQde is actil1ated., comactors 
route power around the VFD, con­
nec:ting the indoor fan motor directly 
to the supply voltage.. At this point, the 
motor will go to full RPM regardless 
of the duct pressure signal, beCllllSe 
the VFD is out of du wop, and there 
is a poten"tial for over pressuring ~ 
ducts. 
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The air balancer must set maximum 
duct static I CFM to stay within a 
static p ressure that the ductwork of 

( J that installation can tolerate when the 
motor is at full RPM, considering that 
the VAV boxes, if they are part of the 
system, ,nay not be full open. 

lf the duct system inclRdeS VAY boxes, 
they m ust be driven open in Bypass 
mode. Failure to do so could result 
in damage to the ductwork and the 
building S'tructure. 

VAV Supply Fan Speed Control 
Set Point Determination 

The following p arameters must be set through the User 
Jnterface: 

• "DUCT PRESS TRANSDUCER SP.AN" - OP­
TIONS key/ 'SUPPLY SYSTEM subsection. 

• "DUCT STA.TIC RESET LOW SETP" -
SETPOINTS key / SUPPLY SYSTEMS sub­
section. 

• "DUCT ST.A.TIC RESET HIGH SETP" -
SETPOINTS key/ SUPPLY SYSTEMS subsec­
tion. 

DUCT STATIC RESET 
HIGH SETP 

Active 
CSP Set Point 
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The "DUCT PRESS TRANSDUCER SPAN" can be set 
for 125" WC, 2.SO" WC, or 5.00" WC based on the 
duct static pressure transducer setting. 

The Duct Static Limit can be varied through the "DUCT 
STA.TIC PRES RESET", a 0.00 to 5.00 volt analog input 
to the Unit Controller. When the "DUCT STATIC 
PRES RESET'' analog input is 0.00 volts the "DUCI 
STATIC PRESS ACTIVE SP" is the "DUCT STATIC 
RESET HIGH SETP" value. When the "DUCT STATIC 
PRESSURE RESET" analog input is 5.00 volts the 
"DUCT STATIC PRESS ACTIVE SETP" is the "DUCT 
STA.TICRESETLOWSETP"value. Whenthe "DUCT 
SIA.TIC PRESSURE RESET" is between 0.00 and 5.00 
volts, the "DUCT STATIC PRESS ACTIVE SETP" 
is linearly interpolated between the "DUCT STATIC 
RESET LOW SETP" and the "DUCT STATIC RESET 
HIGHSETP". . 

The "DUCT STATIC HIGH SETP" can never be greater 
than the programmed "DUCT PRESS TRANSDUCER 
SPAN" (1.25" WC, 2.50" WC or 5.00" WC). 

Toe UDit Controller then varies the 0-10 volt analog 
output to the VFD to mamtain the "DUCT STATIC 
PRESS ACTIVE SP ". 

DUCT STATIC RESET 4---------------_;::i._ __ 
LOWSETP 

OVolls 
Duct Stati C Pres Rst 

Voltage 
(Volts DC) 

FIG. 5-6 - ACTIVE DSP SET POINT VS. DUCT STATIC PRES RST VOLTAGE 
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COMPRESSOR STAGING SEQUENCE 

Compressors are staged up or down to control the 
"SUPPLY AIR TEMP CURRENT" to the ''SUPPLY 
AIR TEMP ACTIVE SP". 

The compressor staging sequence is determined by 
the unit size. This parameter is set through the User 
Interface as follows: 

• "UNll SIZE" - OPTIONS key / UNIT DATA 
subsection. 

TABLE 5-4 - 5o:.65 TON UNITS 

r~ t ~~·~.:~~·~-~~~·~-;-~:~-~ -~~-~~~~~ ·;,~~-~:~.~---~~· ~-·-.4_i~:~~:l ~~~~·~=~; __ :~~-i~~;;:~~-. =- '-=~~=~~-~~~:.:3_Jrr=~ 
STAGEOT01 IF COMPRESSOR 1A READY TO RUN AND COMPRESSOR 18 READY TO RUN ARE BOTH TRUE, THE UNIT 

CONTROL wtLL SET NEXT STAGE TO ENABLE TO EITHER 1 A OR 18, WHICH EVER COMPRESSOR HAS THE 

$MAU.EST NUMBER OF STARTS. 

STAGE 1T02 IF COMPRESSOR 2AREAOYTO RUN, COMPRESSOR 2B READY TO RUN ARE ALL TRUE, THE UNIT CON'TROL 

WILL SET NEXT STAGE TO ENABLE TO EITHER 2A. OR 28, WHICH EVER COMPRESSOR HAS THE SMALLEST 

NUMBER OF STARTS. 

STAGE2T03 THE UNIT CONTROL wii.i.. SET NEXT STAGE-TO ENABLE TO THE COMPRESSOR REMAINING FROM THE STAGE 
' 

0 TO 1 TRANSmON. 

STAGE3T04 THE UNIT CONTROL WILL SET NEXT STAGE TO ENABLE TO THE COMPRESSOR REMAINING FROM THE STAGE 

1 TO 2 TRANsmoN. 

;_ .-. . ~:· _ .. ·:·_ ·. ______ · _ .. __ :~- ---~- ---· ··-·: __ .. ---~~:.:-::~:· ;_""- _._-:!" -~--~.- -- - - ~- .--.• ~~·/:}) 
STAGE4T03 COMPRESSOR 2A READYTO STOP AND COMPRESSOR 28 READY TO STOP, THE UNIT CONTROL WILL SET 

NEXT STAGE TO DISABLE TO EITHER 2A OR 28. WHICH EVER COMPRESSOR HAS THE FEWEST NUMBER Of 

STARTS. 

STAGE3T02 THE UNIT CONTROL wtLL SET NEXT STAGE TO DISABLE TO EITHER 1A OR 1 B, WHICHEVER HAS THE FEWEST 

NUMBER OF STARTS. 

STAGE2T01 THE UNIT CONTROL WILL SET NEXT STAGE TO DISABLE TO THE REMAINING COMPRESSOR FROM SYSTEM 2. 

STAGE 1TOO THE UNIT CONTROL WILL SET NEXT STAGE TO DISABLE TO THE COMPRESSOR REMAINING FROM SYSTEM 1. 
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CONDENSER FAN OPERATION 

The first condenser fan for a compressor system will be 
turned on whenever either compressor for that system is 
turned on. The second condenser fan for the system will 
only be turned on when both compressor are energized 
and the Outside Air Temp is >- 75.00 F. The second 
condenser fan will be tumedoffiftheOutsideAirTetnp 
is<= 74.00 For the second compressor for the system 
is de--energized. 

LOW AMBEINT CONDENSER FAN OEPRATION 

The standard condenser fan arrangement wilt operate 
down to an ambient temperature of 500 F. If mechanical 
cooling is required below 50°F. the unit must be ordered 
with the pressure transducer option as well as a VFD 
(Variable Frequency Drive) for each refrigerant system 
that is required-to-operate below-50° F. The speed of the 
primary condenser fan will be controlled to maintain a 
minimum discharge pressure of 220 psig. 

ECONOMIZER 

Economizer is used in cooling mode only. As soon as the 
UNIT MODE switches to "OCCUPIED COOLING" 
or "UNOCCUPIED COOUNG" and the conditions 
are within the programmed guidelines for cconomiz~r 
operation the Unit Controller wiU. attempt to use outdoor 
air to lower the supply air temperature to the "A CTTVE 
SAT SETPOINT". The following parameters must be 
programmed into the Unit Controller through the User 
Interface to enable economizer operation: 

• "ECONO METHOD TO USE" - OPTIONS key 
/ ECONOMIZER subsection. 

The choices are "DRY BULB"• "SINGLE 
ENTHALPY", "DUAL ENTHALPY", "BEST 
AVAJLABLE''. 

• "OUTSIDE AIR ENTHALPY SETPOINT" -
SETPOINTS key ECONOMIZER subsc:ction. 

• "ECONO INSTALLED" - OPTIONS key/ 
ECONOMIZER subsection. 
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The choices are "NONE", "DRYBULB ", "SIN­
GLE ENTHALPY"', "DUAL ENTHALPY'·. 
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Dry Bulb 

When the "ECONO METHOD TO USE" is set to 
"DRY BULB··. the Unit Controller will reference 
the ''OUTSIDE AIR TEMP" only to determine the 
"ECONO SYS STATUS". 

The "ECONO SYS STATUS" will be NORMAL -
ACTIVE if all of the following conditions are met 

• The "OUTSIDE A.JR TEMP" is less than or equal 
to the "SUPPLY AIR TEMP A.CT/VE SP" + 811 

F. 

.. The current "UN!T MODE" is OCC COOLING 
or UNOC COOLING. 

Once the "ECONO SYS STATUS" is NO~AL 
- ACTIVg, the "$CONO SYS STATUS" is set to 
NORMAL - INACTIVE if any of the following are 
met: 

• The "OUTSIDE AIR TEMP" is greater than or 
equal to the "SUPPLY AIR TEMP ACTIVE SP" 
+100 F. 

• Thecurrent "UNITMODE"isnotOCCCOOL-
ING or UNOCC COOLING. 

Sinpe Enthalpy 

When the "ECO NO METHOD TO USE" is set to 
"SINGLE ENTH.A.LPY", the controller will reference 
the "OUTSIDE AIR TEMP" and "OUTSIDE AIR 
ENTHALPY" (derived-from the "OUI'S!DE AIR 'TEMP .. 
and "OUTSIDE AIR HUMIDITY'). to determine the 
''ECONO SYS STATUS". 

The "ECONO SYS STATUS" will ·be NORMAL -
ACTIVE if all of the following conditions are met: 

• The ''OUTSIDE AIR T.EMP" is less than or equal 
to the "SUPPLY AIR TEMP ACTIVE SP"+ 8° 
F. 

• The "OUTSIDE AIR ENTHALPY" is less than 
or equal to the "OUTSIDE AIR ENTHALPY 
SETPOINT". 

• The current "UNIT MODE" is OCCUPIED 
COOLING or UNOCCUPIED COOLING. 

JOHNSON CONTROLS 



Once the " "ECONO SYS STATUS" is NORMAL 
- ACTIVE, the ·'ECONO S YS ST.ATVS" is set to 
NORMAL - INACTIVE if any of the following are 
met: 

• The "OUI'SJDE AIR TEMP" is greater th.an or 
equal to the "SUPPLY AIR TEMP ACTIVE SP" 
+100 F. 

.. The "OUTSIDE AIR ENTHALPY" is greater 
than or equal to the "QUTSIDEAIRENTHALPY 
SETPOJNT" plus 1 BnJ/LB. 

.. The current ''UNIT MODE" is not OCC COOL-
ING or UNOCCUPIED COOLING. 

. Dual Enthalpy 

When the "ECONO METHOD TO USE" .is set 
to -"DUAL ENI'HA.LPY", the Unit Controller will 
reference the "OUTSIDEAIR. TEMP", "OUTSIDEAIR 
ENI'lIALPY" (derived from "OUTSIDE A.JR TEMP" 
and ''OUTSIDEAIRHUMIDITY"), and "RETURN AIR 
ENTHALPY" (derived from "RETURN A.JR TEMP" 
and "RETURN AIR HUMIDITY") to determine the 
"ECONO SYS STATUS". 

The "ECONO SYS STATUS" will be NORMAL -
ACTIVE if all of ~e following conditions are met: 

• The "OUTSIDEAIR TE.MP" islessthanorequal 
to the "SUPPLY AIR TE.MP ACTIVE SP"+ 8° 
F. 

• The "OUTSIDE AIR ENTHALPY" is less than 
or equal to the "RETURN AIR.ENTHALPY" -1 
BTU/LB. 

• The current "UNIT MODE" is OCCUPIED 
COOLING.or UNOCCUPIED COOLING. 

Once the "ECONO SYS STATUS" is NORMAL­
ACTIVE, the "ECONO SYS STATUS" is set to 
NORMAL INACTIVE if any of the following 
are met: 

• The "OUTSIDE AIR TEMP" is greater than or 
equal to the "SUPPLY AIR TEMP ACI1VE SP" 
+ 10°F. 

• The "OUTSIDE.AJRENTHALPY".isgreatertllan 
or equal to the "RETURN AIR ENTHALPY". 

• The current "UNIT MODE" is not OCCUPIED 
COOLING or UNOCCUPIED COOLING. 

JOHNSON CONTROLS 
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Best Method 

When the "ECONO METHOD TO USE" is set 
to "BEST AVAILABLE", the Unit Controller will 
determine the "ECONO .METHOD TO USE" based 
on the sensor that installed and reliable. The "DRY 
BULB"method will beusedifon1ythe "OAT SENSOR 
RELIABLE" is true. The Single Enthalpy method will 
be used if both the "OAT SENSOR REUABLE" and 
the ''OA HUMIDITY SENSOR REUAJJLE" are true. 
The Dual Enthalpy method shall be used if the "OAT 
SENSOR RELIABLE", "RET SENSOR RELIAIJLE", 
''OA HUMIDITY SENSOR RELIABLE" and the "RA 
HUMIDITY SENSOR RELL4.BLE" are all true . 

With this setting, all of the above logic for Dry Bulb, 
Single enthalpy, and Dual Enthalpy apply. 
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Nonflexsys Economizer 

Once the "ECONO S YS STATUS" is "NORMAL 
- ACTIVE " the Uni t Controller will use the 
"ECONOMIZER CONTROL OUTPUT" to control the 
return and outdoor damper to maintain the "SUPPLY 
AlR TEW ACTTVE SP ". 

Flexsys Economizer 

The FlexSys economizer suitability is the same as 
the above except for the "OUTSIDE AIR TEMP" 
requirement On FlexSys units the "OUTSIDE AIR 
TEMP" must be at least 2° F below the "MX SUPPLY 
AIR TEMP SETPO!NT" in order for the economizer to 
become NORMAL - ACTIVE. 

When the economizer is "NORMAL-ACTIVE'' it will 
go "NORMAL INACTIVE" if the "OUTSIDE AIR 
TEMP·· is equal to or .above the "MX SUPPLY AIR 
TEMP SETPO!NT'. 

Also when economizer is active, the Set Point for the 
"ECONOMIZER CONTROL OUTPUT" will be the 
"MX SUPPLY AIR TEMP SETPOINT" setting and 
the Feedback will be the "MX SUPPLY AIR TEMP 
CURRENT". 

COMPRESSOR OPERATION 

Compressor Data 

In order to assist the Service Technician and to assure 
equal wear on all the compressors in the unit the Unit 
Controller records the following data pertinent to · 
compressor operation for each compressor: 

COMPRESSOR STARTS - Each time one of the 
compressors state transitjons from OFF to ON the 
"COMPRESSOR # STARTS" will be incremented by 
one. where # wiU vary to match the compressor number 
the data is being recorded for, l A, IB, 2A etc. This data 
can be view under the OPERATING HOURS / START 
COUNTER key of the User Interface. 

COMPRESSOR OPERATING HOURS - While the 
compressor is in the ON state the "COMPRESSOR# 
OPER HRS" will be incremented once for every hour 
of operation. This value will be accumulated over 
the lifetime of the compressor. # will vary to match 
the compressor n umber the data is being recorded 
for, 1A, lB, 2A etc. This data can be view under the 
OPERATING HOURS/ START COUNTER key of the 
User Interface. 
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COMPRESSOR RUN TIME - while the compressor 
is in the ON state the "COMPRESSOR #RUNTIME" 
shall be incremented once per minute. The value will 
only be accumulated during the current run state and will 
be reset to zero when the COMPRESSOR RUN STA TE 
switches from ON to OFF. # number will vary to match 
the compressor number the data is being recorded for. 
This data can be viewed under the COMPRESSOR 
SYSTEMS key of the User Interface. 

Compressor Ready To Run 

1n order to detennine if a compressor is ready to run 
the Unit Controller monitors the following derived data 
while the "COMPRESSOR # STA.TE" is OFF to make 
the determination: 

·• "lllGH DP UNLOAD " 

.. "LOW A.MB INHIBIT" 

• "LOW SUCTION TEMP UNL" 

-• "COMPR #SAFETY TRIP " 

• "COMPR # SAFETY FA.ULT" 

.. "COMPR #STAFETY LOCK OUT" 

If all of the above parameters are FALSE (not active) and 
the minimum off time has been satisfied. the compressor 
will be placed in the ready to run state. 

# number will vary to match the compressor number the 
data is being recorded for, lA. lB, 2A etc. 

Compressor Ready To Stop 

The Unit Controller will set the "COMPRESSOR# 
READY TO STOP" to true when the MINIMUM ON 
TIMER (3-112 minutes) has been satisfied. 

# number will vary to match the comp:ressornmnber the 
data is being recorded for, IA, lB, 2A etc. 

Compressor Safety Circuit 

Ea.ch compressor system is equipped with external 
circuitry monitoring hardware intended to protect the 
compressors in case the operating characteristics of 
the refrigeration system fall outside the safe operating 
envelope for the compressors. 

JOHNSON CONTROLS 
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The following safeties comprise the safety circuit: 

• Compressor Solid State Motor Protector. 

• Compressor Overload (Circuit Breaker or Manual 
Motor Starter). 

.. High Pressure Cut Out. 

(The unit also has a low-pressure cutout an~ mo~to~s 
the suction line temperature to protect agamst hqw.d 
flood back to the compressor. These items will be 
discussed later m this section). 

The above safety circuit supplies a digital 24-volt signal 
to the Unit Controller. Toe input for compressor System 
1 is terminal block TB7 pin 1, System 2 TB7 pin 2, and 
System 3 TB? pin 4. If one of the safeties opens, the 
signal is lost. When this oc~ the . Unit Co~troller 
turns off both compressors of the compressor system 
having the fault. The Unit Controller then ~ords the 
time it takes for the saf ezy circuit to reestablish the 24-
volt circuit to the Unit Controller. The time to reset 
is displayed m the history buff er and is identified as 
"COMP STATUS (1, 2. OR 3) CLEAR TIME". The 

. length of time it takes to reset is an indication of which 
of the safeties opened. For example, the Compressor 
Solid State Motor Protector takes 30 minutes to reset. 
The High Pressure Cutout usually resets in less than a 
minute .and tbe Manual Motor Starter must be reset by 
hand. If the reset time is greater tban 60 minutes, as 
would be the case with the Manual Motor Starter, after 60 
minutes the history buffer will replace "COMP ST:ATUS 
(1, 2, OR 3) C£&4R TIME" with "COMPRESSOR 
SYSTEM (1, 2, OR 3) TIME OUT." 

Toe safety circuit input is ignored when both compressOIS 
of the system are off. If either or both of the compressor 
are active and the 24-volt safety circuit input is lost to 
the Unit Controller for two seconds~ the Unit Controller 
turns off the active compressors for that system. The 
compressor system will be made active again when 
the safety circuit is reestablished. However, the event 
will b e stored in the History buffer. During the time 
the safety circuit is open the User Interface will display 
the following messages: 

• STATUS screen - "COMPR SYS# STATUS -
SAFETY TRIP". 

• COMPRESSOR SYSTEM# screen· "SAFE1'Y 
TRIP". 

• The IDSTORY buffer will store and display the 
following- "COMP#SAFETl' TRIP (1 OR 2)" 
depending if this is the first or second trip. 

JOHNSON CONTROLS 

FORM 100.50-NOM4 (507) 

lfthe safety circuit opens three times in a 120-minute 
window the Unit Controller will lock out the compressor 
system having the fault and prevent further operation 
of that compressor system until the system is manually 
reset The User Interface will display the following 
messages: 

• STATUS screen - ''COMPR SYS"# STATUS­
SAFETY LOCKOUT". 

• COMPRESSOR SYSTEM# screen - "SAFETY­
LOCKOUT". 

• The HISTORY buffer will store and display the 
following- ''COMP #SAFETY LOCKOUT". 

Low Pressure Cutout 

The operation of the low pressure cutout is the same 
. as the other safety controls described in the -above 
section except the Unit Controller ignores the input 
from the Low Pressure cutout circuit during the first 
45 seconds following the start up of the compressor 
system. This allows the system pressure to rise during 
startup particularly if the unit has the pump down option 
installed. The input to the Unit Controller is a 24-volt 
digital input at terminal block TB7 pin 5 for System 1, 
TB7 pin 7 for System 2, and TB7 pin 8 for System 3. 

The Low Pressure Safety circuit input is ignored when 
both compressors of the system are off. If either or both 
of the compressor are active and the 24-volt signal is 1· 

lost to the Unit Controller for two seconds, the Unit 
Controller turns off the active compressors for that 
system. The compressor system will be made active 
again when the safety circuit is reestablished. How~er, 
the event will be stored in the History buffer. During 
the time the safety circuit is open the User Interface will 
display the following messages: 

• STATIJS screen - "COMPR SYS # STATUS -
SAFE1'Y TRIP". 

• COMPRESSOR SYSTEM# screen - "SAFETY 
TRIP". 

• the I:IlSTORY buffer will store and display the 
following . "COMP# LPCO SAFETY TRTP (1 
OR 2)"-dependiDg if this is the first or second 

trip. 

If the Low Pressure safety circuit opens three times in 
a 120-minute window, the Unit Controller will lock 
out the compressor system having the fault and prevent 
further operation of that compressor system until the 
system is manually reset. The User Interface will 
display the following messages: 
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• STATUS screen - "COMPR SYS# STATUS -
SAFETY LOCKOUT". 

• COMPRESSOR SYSTEM# screen - "SAFETY­
LOCKOUT". 

• The HISTORY buffer wiU store and display the 
following - '·COMP # LPCO SAFETY LOCK­
OUT". 

Suction Temperature Monitoring 

If either or both compressors of a system are active, the 
Unit Controller will monitor the analog input from the 
suction line temperature sensors for the system. If the 
suction line temperature drops below the ""SUCTION 
LOW LIMIT" setting. (34.0° F for R-22 and 37.rP F for 
R-407C and R-410A) for 10 continuous seconds the 
Unit Controller will post the following messages, under 
the STATUS key ''COMP SYS (1 .2. OR° 3) STATUS 
- LOW SUCT TEMP UN"; COMPRESSOR SYSTEM 
(1,2, or 3) key "SYSTEM STATUS LOW SUCT TEMP 
UNL "; and under the ffiSTORY key "'LOW SUCTION 
TEMP (1,2, OR 3) TRIP". The analog suction 
temperatur~ inputs enter the Unit Controller through 
n pin I for System l, J3 pin 4 for System 2 and J3 pin 
7 for System 3. 

If both compressors were operative at the time of the 
fault, the Unit Controller will tum off the compressor 
with the longest Compressor Run Time. The Unit 
Controller will then wait one minute and then check the 
analog input from the suction line temperature sensor. 
If the suction line temperature drops below the setting, 
(34.00 F for R-22 and 37 .0° F for R-407C and R-41 OA) 
for 10 continuous seconds the Unit Controller will tum 
off the other compressor of the system with the fault 
and display under the STATUS key "COMP SYS (1,2, 
OR 3) STAWS - SAFETY TRIP"; COMPRESSOR 
SYSTEM (1.2. or 3) key "SYS'I'EM STATUS SAFETY 
TRJP "; and under the HISTORY key LOW SUCTION 
TEMP (1~2. or 3) TRIP. 

The fault will be cleared for each compressor when the 
suction line temperature is greaerthan the ''SUCTION 
LOW UMJT" setting plus l ()'> F for 10 minutes. 

SUPPLY AIR TEMPERING 
In some installations the ventilation requirements 
combined with low out.door temperature can result in the 
Supply Air Temperature dropping below the "SUPPLY 
A.JR TF,MP ACTIVE SP " resulting in an over cooling 
of the space. Supply Air Tempering uses the units 
heating source to raise the Supply Air Temperature to 
an acceptable leve~. 
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1n order for Supply Air Tempering to be active, the 
following items must be programmed into the Unit 
Control. Under the PROGRAM key, HEATING 
subsection "HEATING SYSTEM" must be set to USER 
ENABLE. Under the PROGRAM key, COOLING 
subsection "SUP AIR TEMPERING" must be set to 
USER ENABLE. 

The Supply Air Tempering logic will vary depending 
on the type of heat installed in the unit. A description 
of each of the operating logics follows. 

Modulating Gas Beat, Hot Water And St.earn 

In order for the Supply Air Tempering to be enabled, 
the following conditions must be met 

• Operating Conditio~ 
. . . 

For CV and VAV units the "SUPPLY A.IR 
TF,MP " must be<= to the "SUPPLY AIR 
TEMP ACTIVE SP" minus 2.5° F for 5 min­
utes. 

For FlexSys without Bypass the "MX SUP­
PLY A.JR TEMP" must be<= to the "MX 
SUPPLY AIR TEMP SETPO/NT" MINUS 
2.5° F for 5 minutes. 

For FlexSys with Bypass the "RETURN 
AIR BYPASS CURRENT" must be >= to the 
"MAXIMUM BYPASS" minus 5%. 

.. Economizer Output must be <= to 5%. 

• Compressor operation must have been off for l 0 
minutes. 

On modulating hot water and steam. the following 
criteria must be met to terminate the Supply Air 
Tempering: 

• Operating Conditions 

For CV and VAV units the "SUPPLY AIR 
TEMP" must be>- to the "SUPPLY AIR 
TEMP ACTIVE SP" for S minut.es. 

For FlexSys with or without Bypass the 
"SUPPLY AIR TEMP" must be >= to the 
"MX SUPPLY AJR TEMP" for S minutes. 

• The "HW I STEAM- VALVE POS" must be<­
to 2%. 
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On modulating gas heat, the following criteria must be 
met to teIIDinate the Supply Air Tempering: 

·• Operating Conditions 
For CV and VAV units the "SUPPLY AIR 
TEMP" must be >= to the "SUPPLY AIR 
TEMP ACTIVE SP" p lus 4.0° F for 5 min­
utes. 

For FlexSys with or without Bypass the "MX 
.AIR TEMP" mustbe>=to the "}.{}(SUPPLY 
AIR TEMP SETPOINT" plus 4.0° F for 5 
minutes , 

.e The "HWIS'IEAM - YALVE POS" must be at mini­
mum, inducer fan on low. and no other furnace stages 
on. 

Staged Gas Or Electric Heat 

In order for the Supply Air Tempering to be enabled, 
the following conditions must be met: 

.. Operating Conditions 

For CV and VAV units the "SUPPLY AIR 
TEMP" must be <= to the "SUPPLY AIR 
TEMP ACTIVE SP" minus 2.5°F for 5 min­
utes. 

For FlexSys without Bypass the "MX AIR 
TEMP" must be<= to the "MX SUPPLY 
AIR TEMP SETPOINT" :MINUS 2.5° F for 5 
minutes. 

For FlexSys with Bypass the "RETURN 
AIR Bl'PASS CURRENT" must be>= to the 
"MAXIMUM BYPASS" minus 5%. 

• Economizer Output must be <= to 5%. 

• Compressor operation must have been off for 10 
minutes. 

.. Toe ''HEAT ENTERING TEMP'' must be<= to 
the "SUPPLY AIR TEMPA.CTIYE SP" minus 
5.0°F for 5 minutes. 

The stage heat will stage up and down based on the 
following criteria : 

• The h eat section wilt stage up if the "SUPPLY 
AIR TEMP" is <= to the "SUPPLY AIR TEMP 
ACTfl/E SP"minus 5.00F. 
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• The beat section will stage down if the "SUPPLY 
AIR TEMP" is>= to the "SUPPLY AIR. TEMP 
ACTfl/E SP"+ 2 x the "HEATING CONTROL 
OFFSET" -5 .0° F. 

If2 x the "HEA.TiNG CONTROL OFFSET" 

-5.0° Fis less than 5.0°F the value will be set to 
5.0°F. 

The following criteria must be met to terminate the 
Supply Air Tempering: 

• The "HEAT ENTERING TEMP" must be>= 
to the "SUPPLY AIR TEMP ACTIVE SP" for 5 
minutes . 

COMFORT VENTILATION 

In order for this mode of operation to function the 
following parameters must be programmed into the Unit 
Controller through the User Interface: 

,• "UNIT11PE" must be set to "CONS'IANTVOL­
UME" using ~e OPTIONS key -UNIT DATA 
subsection of the User Interface. 

• "COMFORT VENTJUTION" must be USER 
ENABLED using the PROGRAM. key - VEN­
TILATION subsection of the User Interface. 

• "OCC ZONE COOLING SETPOINT" must be 
set using the SETPOINTS key - COOLING 
subsection of the User Interface. 

• "OCC ZONE HEATING SETPOINT"must be set. ] 
using the SETPOINTS key-HEATING subsec- I 
tion of the User Interface. 

When "COMFORT VENTILATION" is selected. the 
Unit Controller monitors the "SUPPLY AIR TEMP" 
and uses it to energize mechanical cooling or heating 
even though the thermostat or zone sensor satisfies the 
normal heating or cooling demand. This prevents the 
space temperature from getting out of bounds before 
mechanical heating or cooling is energized. This is 
usually used when there is a 1arge demand for ouidoor 
air for ventilation. 

If the "SUPPLY AIR TEMP" is equal to or greater than 
the "OCC ZONE COOUNG SETPODIT" plus 5° F 
the Unit Controller will enter the COMFORT VENT 
COOL1NG mode and initiate compressor operation. 

If the "SUPPLY AIR TEMP;, is equal to or less than 
the "OCC ZONE HEATING SETPOINT" minus 5° F, 
the Unit Controller will enter the COMFORT VENT 
HEATING mode and initiate heating operation. 
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The Unit Controller will tenninate COMFORT VENT 
mode if: 

• The "SUPPLY AIRTEMP"is less than the .. OCC 
ZONE COOUNG SETPOJNT" minus 5° for 5 
minutes. 

• The "SUPPLY AIR TEMP" is greater than the 
.. OCC ZONE HEATING SETPO!NT" plus 5° for 
5 minutes. 

• The unit switches into the OCCUPIED HEAT­
ING OR OCCUPIED COOLING mode as a result 
-of a space sensor demand for cooling or heating. 

SYSTEM PUMP DOWN CONTROL 

ln order for the pump down cycle to work the unit must 
have a liquid line solenoid valve installed in the main 
Liquid line of each. compressor system at the fa$ry., 
In addition, "PUMP DOWN'' must be set to USER 
ENABLED through the User Interface. To do this you 
would enter the PROGRAM KEY. COMPRESSOR 
SYSTEM subsection and scroll to "PUMP DOWN" 
and enter USER ENABLED. 

Whenever either compressor of a compressor system 
is turned on the Unit Control will energize the digital 
output to "PUMP DOWN USV (1.2 OR 3) ". This 
digital output can be found at t.erminal 2 of terminal 
block TB5 for system 1, terminal 4 of terminal block 
TBS for system 2, and tcrmiDal 6 of terminal block TBS 
for system 3. Terminal Block TBS is located on the Unit 
Controller. This is done regardless of whether pump 
down is enabled or not 

When the last compressor of a compressor system is 
shut off and pump down is enabled the Unit Control 
will de--energized the "PUMPDOWN USV" for that 
system, start a 30-second Pump Down Monitor Timer, 
and set the internal. Pump Down Active flag to ON. 
The compressor will continue to operat:.e Wltil the Pump 
Down Active flag is turned OFF. The Pump down 
Active flag will be tumed off if either of the following 
conditions is met: 

• The COMPRESSOR LPCO (low pressure cutout) 
for that system opens. 

• The 30-second Pump Down Monitor timer bas 
timed out. 

If the liquid line solenoid valve is installed but "PUMP 
DOWN" is set to USER DISABLED the internal 
Pump Down Active flag will remain off when the last 
compressor of the system is shut off and the compressor 
will shut off and the solenoid valve will close as soon as 
the call for compressor operation is terminated. 
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If the compressor is shut down due to a Refrigerant 
System Safety fault the compressor will shut down 
immediately and the system will not pump down. 

HIGH DISCHARGE PRESSURE UNLOADING 

By unloading compressors before the discharge pressure 
reaches the high pressure cutout setting we can help 
prevent systems lock outs because of high pressure cut 
out, and continue to provide some cooling with high 
outside air temperatures, overcharged systems, or dirty 
condenser coils. 

The High Discharge Pressure Unloading set point 
"'SYSTEM UNLOADING PRESSURE .. is programmed 
through the User Interface SETPOINT, subsection . 
COMPRESSOR SYSTEMS key. 

In order for this feature to be active the unit must have a 
discharge pressure transducer installed on each system 
where High Discharge Pressure Unloading is intended 
to function. The operation of the High Discharge 
Pressuring Unloading feature is as follows: 

.. Both compressors must be active in the system 
before High Discharge Pressure Unloading can 
occttr. 

,. The system discharge pressure must be >= 
to the "SYSTEM UNLOADING PRESSURE 
SETPOIN1"' for l O seconds. 

• The Unit Controller will then tum off one of 
the compressor from the system with the fewest 
number of starts. 

.. At the point the compressor is turned off the Unit 
Control will record the Outdoor Temperature. 

·• The Unit Control will them compare the current 
Outdoor Air Temperature to the Outdoor Tem­
perature at the time the compressor .shut down. 

• If the Current Outdoor Temperature is <= to the 
Outdoor Temperature at the time of shut down 
minus S° F the Unit Control will remove the High 
Pressure Unloading fault and allow the compres­
sor to restart. 

During the time the High Discharge Pressure is active 
the STATUS display of the User Interface will show 
"HIGH DP UNLOAD" under the COMP SYS (1, 2 
OR 3) STATUS subsection. The SYSTEM STATUS 
subsection of the COMPRESSOR SYSTEM (1, 2, or 
3) key will also show "HIGH DP UNLOAD". 
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LOW AMBIENT LOCK OUT 

Toe Unit Controller will allow compressor operation 
down to 0.0° F for each refrigerant system that has a 
discharge pressure transducer and a condens.er fan VFD 
installed. If the refrigerant system does not have both a 
discharge pressure transducer and a condenser fan VFD, 
the minimum outdoor temperature is 50.0° F. However 
the decision can be made to prevent compressor 
operation above this minimwn allowable setting; 0.0° F 
when discharge pressure transducers and condenser fan 
VFD's are :installed or 50.0° F when discharge presSUTe -
transducers and condenser fan VFD's are not installed 

For low ambient operation the Lock Out Temperature 
( "MECH CLG LOCKOUT TEMP") va1ue is programmed 
under the SETPOINT, subsection COOLING key of 
tbe User Interface. TH,~ "MECFJ COQL ~OCKOUT 
ITMP '' ~an never be set lower than 0.0° F. The additioD 
of a condenser fan VFD is programmed through "LOW 
AMBIENT PKG" which is under the OPTION, subsection 
COMP SYSTEM 01, 02, or 03 key of the User Interface. 
The .addition of discharge pressure transducers is 
programmed through "PRESS TRANS PKG" which is 
under the OPTION, subsection COMP SYSTEM 01, 02, 
or 03 key of the User Interface. Both "PRESS TRAJ'!S 
PKG" and a "LOW AMBIENT PKG'' can be programmed 
for NONE; SYS l; SYS l ,2; or SYS l , 2, 3. 

The Unit Control will derive an ".ACTIVE MECH 
COOL LOCKOUT TEMP" value based on the following 
criteria: 

• If the Discharge Pressure Transducer is unreliable 
the ''.ACT.IVE MECHCOOLLOCKOTJJ'TEMP"is 
the higher of the "MECH CLG LOCKOTJJ'TEMP" 
or 50.0° F. 

• If the Outdoor Temperature sensor is unreliable all 
compressor operation is prohibited. 
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• lfthe Discharge Pressure Transducer and the Out­
door Temperature sensor are reliable the ''ACTIVE 
MECH COOL LOCKOU.T TEMP" will be the 
higher of the .. MECH CLG LOCKOUT TEMP" or 
0.0° F. 

·• Ha "PRESSURE TRANS PKG" or "LOW AMBI­
ENT PKG" is not installed and the Outdoor Tem­
perature sensor is reliable the "ACTIVE MECH 
COOL LOCKOUT TEMP" will be the higher of 
the "MECH CLG LOCKOUT TEMP" or 50.0° F. 

If the Outside Air Temperature is <= to the .. ACTIVE 
MECH COOLLOCKOUJTEMP"for 10 seconds the Unit 
Control will turn off all the compressors for the system. 

If the Outside Air Temperature is >=' to the "ACTIVE 
MECH COOL LOCKOUT TEMP" plus 2.0° F for 10 
seconds and the compressor minimum off time has been 
satisfied the compressors will be allow to restart. · 

During the time the Low Ambient Lock Out is active the 
STATIJS display of the Oser lntexface. will show ''LOW 
.A.MB INHIBIT" under the COMP SYS (1, 2 OR 3) 
STATIJS subsection. The SYSTEM STATUS subsection 
of the COMPRESSOR SYSTEM (1, 2, or 3) key will also . 
show "LOW .A.MB INHIDIT". 
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LOW AMBIENT FAN CONTROL OPTION 

General 

ff the refrigerant system is configured for low ambient 
operation, ''LOW A MB!ENT PKG" is turned on for the 
refrigerant system. In addition, the unit will have a VFD 
installed to control the speed of the first condenser fan 
(I A, 2A, or 3A). The VFD is located in an enclosure 
on the right hand side of the condenser section, attached 
beneath the condenser coil support for the refrigerant 
system it is controlling. 

Operation and Pressure Control Range 

The VFD controls the speed of the fan based on a 
discharge pressure setpoint and a differential range. 
When discharge pressure reaches approximately 170 
P.SIG, .the VFD will start the fan if the Unit Controller 
is calling for compressor/ condenser fan operation. The 
binary outputs from the Unit Controller·are as shown 
in Table 5-6. 

TABLE 5-6-- BINARY OUTPUTS 

CONDENSER TERMINAL TERMINAL WIRE 

FAN BLOCK # 
CONTACTOR 

"# 

1A "TB-4 9 437 7M 

2A TB-6 2 439 9M-

3A TB-6 5 441 11M · 

As soon as the respective contactor is energized, the 
VFD will be activated and will begin to control. As the 
pressure rises over the next 50 PSIG (170-220 PSIG), 
the fan speed will increase to full speed at approximately 
220PS1G. 

I 

The VFD control input signal originates from ·the 
discharge pressure transducer for the compressor system 
it is controlling. The transducer signal feeds both tbe 
Unit Controller and the VFD. The VFD controls the 
fan speed based on discharge pressure. 

FORM 100.S0-N0M4 (507) 

Configuration (.Jumpers and Potentiometers) 

The inverter is configured at the factory. The jumpers 
must be in the positions shown in Table S-7. 

TABLE 5-7 - VFD JUMPERS 
J2 REMOVE -
J3 REMOVE 

J4 REMOVE 

JS IN 

J6 IN 

J7 IN 

JS 1N 

J9 IN FOR 60HZ REMOVE FOR 50 HZ 

Potentiometer settings are also preset at the factory. 
The potentiometers should be in the positions shown in 
Table 5-8. The potentiometers do not have numerical 
settings and are set according to the positions indicated. 
DO NOT change potentiometer settings unless they do 
not match the positioning of the potentiometers shown 
in Figure 5-7. Modifying these settings may cause 
damage to the unit, control problems, and/or poor 
operating efficiency. 

TABLE 5-8 - POTENTIOMETER SETTINGS 
P1 P2 

220PSIG 50 PSIG 

120'CLOCK 120'CLOCK 

FIG. 5-7 - CONDENSER FAN VFD 
POTENTIOMETER SETTINGS 
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FLEXSYS BYPASS DAMPER OPERATION 

On some FlexSys installations, a bypass damper may 
be installed to temper the air going to the underfloor or 
overhead delivery system. The bYPass damper mixes 
return air with the air leaving 1he evaporator coil in order 
to meet the programmed "MX SUPPLY AIR TEMP 
SETPOINT" going to the conditioned space. 

To determine the "RETURN AIR BYPASS ACTIVE SP", 
the controller uses the "MX SUPPLY AIR TEMP", 
"FLEX EV.AP TEMP ACTJYE SETPOINT", and the 
"REIVRN .AIR TEMP" to calculate the "RETURN AJR 
BYPASS A CI'!VE SP" using formula 1. 

lfthe "RETU.RNAIRBYPASSACJ'JYESP"iE. calculated 
to be greater than the "M.AXJMUM BYPASS", the 
",!?EI'UR!'I A.[R B.YJ'4SS A CI'IVE SP" shall be equal to 
the "MAXIMUMBYPASS". 

The following logic is used in the control of the Bypass 
Damper: 

• Ifthe "FLEXEVAPTEMP" is>the "MXSUP­
PLY AIR TEMP" set point for 10 minutes the 
CODtrol will set the bypass damper to 00/o. 

• If the "FLEX EV.AP TEMP " is< the "MX SUP­
·PLY AIR TEMP" set point and a compressor·has 
been started or stopped in the last 7 minutes the 
bypass damper is held at its current position. 

• Ifthe "FLEXEVAPTEMP"is<the "MXSUP­
PLY .A1R TEMP" set point and the difference 
between the "FLEX EVAP TEMP" and the 
"FLEX EVAP TEMP A.C11VE SP" is < or= to 
the "COOLING CONTROL OFFSET" divided 
by 2 closing and opening of the bypass damper 
is allowed. 
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• If the "FLEX EVAP TEMP" is< the "MX 
SUPPLY .AIR TEMP" set point and the differ­
ence between the "FLEX EVAP TE.MP" and 
the "FLEX EV.AP TEMP ACTIVE SP" is> the 
"COOLING CONTROL OFFSET" divided by 2 
and the "FLEXEVAPTEMP" is> "FLEXEVAP 
TEMP .A.CTIVE SP" opening of the of the bypass 
damper is allowed. 

• If the "FLEX EVA.P TEMP" is > the "MX 
SUPPLY .A.JR TEMP" set point and the differ­
ence between the "FLEX EV.AP TEJ.11'" and 
the "FLEX EVAP TEMP ACTIVE SP" is> the 
"COOLING CONTROL OFFSET" divided by 2 
and the ' 'FLEXEVAP TEMP" is< or-to "FLEX 
EVAP TEMP ACTIVE SP" closing of the bypass 
damper is allowed: 

.. Ifopeningis allowed and the ''RETURNAIRBY.. 
PASS CURll.ENI'" is 2.5% > the "RETURN A.IR 
BYPASS ACTIVE SP" the damper will open. 

• If closing is allowed and the "RETURN AIR BY­
PASS CURRENT" is 2.5% < the "RETURN .A.IR 
BYPASS A.CT/VE SP" the damper will close. 

.. If the "RETURN .A.JR BYPASS" is within+/-25% 
of the "ltETURN AIR. BYPASS AC11YE SP" the 
damper will remain in the hold position. 

"MXSUPPLY A.JR TEMP"- "FLEXEVA.PTEMP.A.CTIVESP" 
"RETURN AIR BYP.ASS ACTIVE SP"= • JOO 

"RETURN AIR T'EMP" - "FLEX EVAP TEMP ACTIYESP" 

FORMULA 1 

.. MXSUPPLY AIR TEMP"- "FLEXEV.A.PTEMP" 
"RETURN A1R BYPASS CURRENI" =---------------- • JOO 

"RETURN AIR TEMP" - "FLEX EVAP TEMP" 

FORMULA2 
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EVAPORATOR SUPERHEAT CALCULATION 

In order to make it easier for the Service Technician to 
set the proper superheat at the expansfon valves the Unit 
Controller has the capability to calculate Evaporat0r 
Superheat. 

In order to perform the calculation the compressor 
system must have a suction pressure transducer installed. 
If the suction pressure transducer and tbe suction line 
temperature sensor are reliable the Unit Controller will 
display the derived "SUPERHEAT" value under the 
COMPRESSOR SYSTEMS key of the User Interface 
whenever a compressor for that system is active. 

STAGED INPUT FAULT 

This can only occur on Constant Volume units with the 
CONTROL METHOD set to "STAGED''. If the Unit 
Controller receives a digital input for either YI or Y2 
and W l or W2 at the same time the Unit Controller will 
declare a STAGED INPUT FAULT. When a STAGED 
INPUf FA ULT is active the Unit Controller will lockout 
all cooling and heating operation. If either the Y 1, Y2 
or the Wl, W2 digital input is removed for 10 seconds 
the STAGED INPUT FAULT will be removed. 

While the STAGED INPUT FAULT is active the 
SENSOR I MISC STATUS subsection under the 
STATUS key will display "SAFETY LOCKOUT". In 
addition a "STAGED INPUT FAULT'' will be recorded 
and displayed under the HISTORY key. 

SYSTEM STABILITY CHECK 

This is a cooling mode feature and is used when two units 
arc twinned together in a mater/slave arrangement. 

The Unit Controller will initiate "UNSTABLE SYSTEM" 
operation when either of the following conditions are 
met: 

.. The "SUPPLY AJR TEMP" is less than or equal 
to 45.0° F for one minute. 

• The "SUPPLYFANVFDSPEED" commandhas 
dropped below the "FAN SPEED !NSTABIUTY 
LIMIT" within the "FAN SPEED INSTABILITY 
TIME". 

The above values are programmed. under the SETPOINT 
subsection, SUPPLY SYSTEM key of the User 
Interface. 
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When the above conditions are met the Unit Controller 
will turn off half the remaining compressors, according 
to the Table 5-9. 

The ''UNSTABLE SYSTEM" flag is turned off as soon 
as the compressors are turned off and then the Unit 
Controller will return to normal operation. However. 
because of the compressor off timer none of the 
compressors can be brought back on for 5 minutes. 

ELECTRIC HEAT 

Programmed Data 

The following parameters must be programmed into 
the Unit Controller: 

• "HEATING SYSTEM" must be set to USER EN· 
ABLE through the PROGRAM key subsection 
HEATING of the User Interface. 

• .. HEATING SYSTEM TYPE" must be set to 
ELECTRIC through the OPTIONS key subsec­
tion HEATING of the User [oterface. 

· • "ELEC HEAT CAPACITY" must be set to the 
nameplate capacity through the OPTIONS key 
subsection HEATING of the User Interface . 

.. "lST STA.GE HEATING SETPOINT'' must be 
programmed for CONSTANT VOLUME units 
through the SETPOINTS key HEATING subsec­
tion of the User Interface. 

• "2ND STA.GE HEATING SETPOINT" must be 
programmed for CONSTANT VOLUME units 
through the SETPOINTS key HEATING subsec­
tion of the User Interface. 

• "HE.A.TING SAT" must be programmed for Vari­
able AIR VOLUME and FLEXSYS units through 
the SETPOINTS key HEATING subsection of 
the User Interface. 

TABLE 5-9 - COMPRESSOR SHUT OFF 

6 3 

5 2 

4 2 

3 

2 

1 0 
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Heating Contro] Offset 

The Unit Control calculates a "HEAT CONTROL 
OFFSET" (HCO) using the following formula; 

Where 
• HCO = "HEATING CONTROL OFFSET". 

• KW = "ELEC HEAT CAPACITY". 

• CFM = (See Table 5-10). 

• STAGES = Derived value based on the "ELEC 
HE.AT CAPACm". See Table 5-11 for number 
of stages. 

KW* 3414 
HCO= --------

2 .16 * CFM * STAGES 

The "HEATING CONTR.OL OFFSET" will be·rounded 
up to the nearest half degree. If the "HEATING 
CONTROL OFFSET" is calculated to be less than 2° 
F, it will be set at 2.0° F. 

When the UNIT MODE is "COMFORT VENT 
HEA.TJNG" or "SUP A.IR. TEMPERING'' is active, the 
"HEATING CONTROL OFFSET" will befu.ed at 5.0° 
F end the heat will be staged up o~ down as reqwred. 

Active SP 

See Tables 5-2 and 5~3 to determine what the "SUPPLY 
AIR TEMP ACTIVE SP" value is for CONSTANT 
VOLUME units. 

()µ Variable AIR V OLUME and FLEXSYS units, the 
"SUPPLY AIR TEMP ACTIVE SP" is the "HEATING 
SAT". 

Heating Control 

The Unit Control uses the "SUPPLY AIR TEMP" as 
descnbed below, to determine when to cycle stages on 
and off: 

• If the "SUPPLY AIR TEMP" is less than the 
"SUPPLY AIR TEMP ACTIVE SP" minus the 
"HEATING CONTROL OFFSET" additional 
stages will be brought on after an Interstage 
Delay timer bas expired. 

·• If the "SUPPLY .AIR TEMP" is greater than 
the "SUPPLY AIR TEMP ACTJVE SP" plus 
the HEA.TJNG CONTROL OFFSET'' additional 
stages will be turned off after an Interstage Delay 
timer has expired. 

JOHNSON CONTROLS 
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50 - 55TON 15000 7500 

60-65TON 18000 9000 

70-75TON 21000 11500 

80-85TON 24000 12000 

90-95TON 27000 13500 

105TON 31000 15500 

115 TON 34000 17000 

13D TON 39000 19500 

1SO TON 45000 22500 

40 2 

40 (2DOV) 3 

80 -4 

80 (200V) 5 

100 5 

100 ( 200V) 6 

120 6 

180 -4 

200 5. 

240 6 

During the initial call, the Unit Controller uses the ·1 
following formula to detenninc how many stages of 
electric heat to bring on. After which the Unit Controller 
uses the procedure above for staging additional capacity 
on or off. 

Where: 

SAT-SATSP 

2*HCO 

• N = NumberofHeat Stages Required (Rounded 
Down to the Nearest Integer) . 

• SAT ..- "SUPPLY AIR TEMP". 

• SATSP = "SUPPLY AIR TEMP ACTIVE SP". 

• HCO = "HEATING CONTROL OFFSET". 

lf the Number of Heat Stages required calculates to less 
than 1, the Number of Stages is set to l. 
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If the Number of Heat Stages required calculates lo 
be greater tban the derived "HEAT STAGES" value 
the Number of Heat Stages required wilt be set to the 
"HEAT STAGES" derived value. 

When the UNIT MODE is .. COMFORT VENT 
HEATING" or .. SUP A.JR TEMPERING" is active the 
initial number of heating stages will not be estimated. 
Instead. one stage of beat will be brought on at a time. 

When UNIT MODE is "STANDBY" and "UNDER FLR 
TEMP O VRD" is active, one stage of heat is turned 
on. 

STAGED GAS HEAT 

Programmed Data 

The following parameters programmed into the Unit 
Control: 

·• "HEATING SYSTEM" must be set to USER EN­
ABLE through the PROGRAM key subsection 
HEATING of the User Interface. 

.. ..HEATING SYSTEM 'TYPE" must be set to 
STAGED GAS through the OPTOPNS keysub­
section HEATING of the User Interface. 

• !"GAS HEAT CAPACITY" must be set to tbe 
rating plate value ·througb the OPTIONS key 
subsection HEATING of the User Interface. 

• ''HEAT LIMIT TEMPERATURE" must be pro- . 
grammed using the SETPOD'ITS key HEATING 
subsection of the User Interface. 

• "1 ST STG HEATING SETPOINT" must be 
programmed for CONSTANT VOLUME units 
through the SETPOINTS key HEATING subsec­
tion of the User Interface. 

.. "2ND STAGE HEATING SETPOINT" must be 
programmed for CONSTANT VOLUME units 
through the SETPOINTS key HEATING subsec­
tion of the User Interface. 

• "HEATING SAT" must be programmed for 
"VA.RJA.BLE AIR VOLUM" and "FLEXSYS" 
units through the SETPOINTS key HEATING 
subsection of the User Interface. 

Heating Control Offset 

The Unit Control calcu lates a "HEAT CONTROL 
OFFSET" (HCO) using the following formula 

HCO = __ 1_8_0000 __ _ 
2.16 * CFM 
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Where: 

• HCO: "HEAT CONTROL OFFSET"' 

• CFM = (See Table 5-12) 

The "HEAT CONTROL OFFSET" will be rounded 
up to the nearest half degree. If the "HEAT 
CONTROL OFFSET" is calculated to be less 
than 2° F, it will be set at 2.00 F. 

When the UNIT MODE is ''COMFORT VENT 
HEATING " and active, the "HEATING CONTROL 
OFFSET" will be fixed at 5.()11 F and the heat will be 
staged up or down as required. 

TABLE 5-12 - CFM 
CV>UNrTS';CF.M .. .. -:UNIT .SIZE VAV'UNITS 

~ 
.. ,-~ • -; - • I,,- ·~·• •• ·· ~SUNI.T.S ,• . ' ··-· ~- t \• . ;,~ \ 

.. 
,J. - - ~-- ·:j . .. ~ ·; ,·, .... .. CFM · . .. : ' 

15000 50-55TON 7500 

18000 60 - 65TON 9000 

21000 70 - 75TON 11500 

24000 80-85TON 12000 

27000 90-95TON 13500 

31000 105TON 15500 

34000 115TON 17000 

39000 130TON 19500 

45000 150TON 22500 

TABLE 5-13 - HEAT STAGES 
. -"G'AS'iMS'ATICA'PACW'r..l, j '-,;;-:. ·'111Aa9iioMJSTAGES··: 
( .... ,,. ~:. ·_;lllaijf:_._:.. ·.,) .. . _..:·-,-~--.: ·:. 

375 2 

750 4 

1125 6 

Active SP 

See Tables 5-2 and 5-3 to determine what the °'SUPPLY 
AIR TEMP ACTIVE SP" value is for CONSTANT 
VOLUME units. 

On "VARIABLE AIR VOLUM" and "FLEXSYS" 
units. the "SUPPLY AIR TEMP ACTIVE SP " is the 
"HEATING SAT". 

Heating Control 

The Unit Control uses the "SUPPLY AIR 
TEMPERATURE" as described below, to determine 
when to cycle stages on and off. 

• If the "SUPPLY A.IR TEMP" is less than the 
"SUPPLY AIR TEMP ACTIVE SP" minus the 
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''HEATING CONTROL OFFSET'' additional 
stages will b e brought on after an Interstage 
Delay timer has expired. 

·• If the "SUPPLY AIR TEW" is greater than the 
"SUPPLY A.JR TEMP .ACTIVE SP" plus the 
"HEATING CONIR.OL OFFSET'' additionaJ 
stages will be turned off after an Interstage Delay 
timer has expired. 

·• If the "SUPPLY AIR TEMP" plus 2 times the 
"HEATING CONTROL OFFSET" is >= to 
the "HEAT LIMIT TEMPERATURE" the Unit 
Control will prevent any beat stages from being 
energized. 

During the initial call the Unit Control uses the 
following formula to determine how many stages of 

··ga:s heat to briDgon. After which the Unit Control uses 
the procedure above for st.aging on or off additional 
capacity. 

SAT-SATSP N = :..· _;;;...._=~ 
2*HCO 

Where: 

• N = Number of Heat Stages Required (Rounded 
Down to the Nearest Integer). 

,. SAT = .. SUPPLY A.JR TEMP". 

• S~P = ''S~!'LY A:IR:TEMP .AC11VE SP". . . . 
• HCO "" ''HEAIING CONTROL OFFSET". 

If the Number of Heat Stages required calculates to less 
than 1, the Number of St.ages is set to 1. 

If the Number of Heat Stages required calculates to 
be greater than the derived "HE.AT STAGES" value 
the Numb~ of Heat Stages required will be set to the 
"HEAT STAGES" derived value. 

When the UNIT MODE is "COMFORT VENT 
HEATING" or "SUP AIR TE:MPERJNG" is active, the 
initial number of h eating stages will not be estimated. 
Instead, one stage of heat will be brought on at a time. 

When UNITMODE is "STANDBY" and "UNDERFLR 
TEMP O VRD " is active, one stage of heat is turned 
OD. 
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Staged Gas Heat Mode Of Operation Status 

The Unit Control monitors the time it takes to go 
between stages of operation {prepurge, ignition, on. 
p~ge, etc) and the specified operating state (off, low 
:fire, high fire) to monitor and display the current mode 
of operation for each gas heat sections · 

The following information can be viewed for each of the 
gas heat sections (''FURNA CE I MODE", "FURNACE 
2 MODE", "FURNACE 3 MODE.") by pressing the 
HEATING key of the User .lpterface: 

.. OFF 

• PURGE 

• IGNITION 

• ON-LOW 

• oN:mai:I 
• SAFETY TRlP . 

• SAFETYFAULT 

• SAFETY LOCKOUT 

.. FAULT-VO 

"FURNACE lMODE", "FURNACE 2 MODE", 
or "FURNACE 3 MODE" "'.ill be determined as 
follows: 

• If the "GAS HEAT C.AP.ACrrY" is set to 375 
MBH, the d.isplay 'shall s.bow the "FURNACE J 
MODE" data. I 

~ If the "GAS HEAT CAP.A CITY" is set to 750 
MBH, the display shall s.bow the "FURNACE J 
MODE" and "FURNACE2 MODE" data. 

• If the "GAS HEAT CAP.A CITY" is set to 1125 
MBH, the display. shall show the ,;FURNACE 
l MODE", "FURN.ACE 2 MODE" and "FUR­
NA CE 3 MODE" data. 

When a heating fault is registered by the Unit Controller, 
the control turns off the gas heat operation for that 
section and places that gas heat section in a "SYSTEM 
LOCKOUT" mode. The Unit Controller then initiates 
a call to the next available heating section. · 
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The "SYSTEM LOCKOUT" will remain in effect for one 
hour or until the Unit Controller is reset A "SYSTEM 
LOCKOUT" can be reset by turning the "LOCAL 
STOP " switch off for 5 seconds and then back on or 
by switching the "HEATING SYSTEM" parameter 
from "USER ENABLED" to ''USER DISABLED" for 
5 seconds and then back to "USER EN.A.BLED". This 
can be done through the PROGRAM key HEATING 
subsection of the User Interface. The faulted beat 
section will tnen initiate an ignition sequence, provided 
the heating demand is still present. 

Staged Gas Heat ignition Sequence 

1. The Unit Controller sends a 24-volt signal to the 
furnace section ignition contro l from Terminal 
Block TB3 Terminals 2, 4. or 7 . 

2. The furnace section ignition ·control sends a 230-
volt signal to the inducer motor. 

3. When the inducer comes up to speed, the heat sec­
tion pressure switch closes. 

4. Tbe ignition control waits 30 seconds and then 
starts a high voltage spark for 7 seconds. This 
allows for a prcpurge of the heat exchanger. 

S. At the same time the ignition control sends a 24-
volt signal to low fire solenoid of the gas valve. 

6. The ignition control then checks for a flame rectifi­
cation signal. if the signal is present for 15 seconds. 
an analog signal is sent to the Unit Controller 
identifying proper operation of the heat section. 
The 0.0 to 5 .0 volt signal enters the Unit Controller 
through pin 18 of the JS connector. 

7. If ignition control does not receive a flame rectifi­
cation signal in 7 seconds, it closes the gas valve, 
turns off the spark and waits 30 seconds. 

8. The ignition control then energizes the gas valve 
and initiates the spark for a second ignition se­
quence. If flame rectification is recognized for 
15 seconds, an anal9g signal is sent to the Unit 
Controller identifying proper operation of the heat 
section. The 0.0 to 5.0 volt signal enters the Unit 
Controller through pin 18 of the JS connector. 

9. If the ignition control does not receive a flame 
rectification signal in 7 seconds. it closes the gas 
valve, turns off the spark and waits 30 seconds. 

10. The ignition control then energizes the gas valve 
and initiates the spark for a third ignition sequence. 
Ifftame rectification is recognized for 15 seconds, 
an analog signal is sent to the Unit Controller iden­
tifying proper operation of the heat section. The 
0.0 to 5.0 volt signal enters the Unit Controller 
through pin 18 of the J5 connector. 
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l l . [f the ignition control does not receive a flame recti­
fication signal in 7 seconds, it closes the gas valve. 
turns off the inducer, and locks out the operation of 
that beat section. The heat section remains locked 
out until the 24-volt power to ·the ignition comrol 
is removed, or l hour which ever occurs first. 

12. The Unit Control will then try to energize the next 
available heat section and will show the status of 
that heat section as "SAFETY LOCKOUT". 

13. Iftbe "SUPPLY AIR TEMP " continues to be less 
than the "SUPPLY AIR TEMP ACTIVE SP" minus 
the "HEATING CONTROL OFFSET", the Unit 
Control energizes the high fire solenoid of the 
gas valve and the heat section switches to h~gh 
fire operation. This 24-volt signal originates at 
Terminal BlockTB-3, Temrinals 3. 5, or 8 of the 
Unit Controller. 

14. If the "SUPPLY AIR TEMP" continues to be less 
than the ''SUPPLY AIR TEMP ACTIVE sr·· minus 
the "HEATING CONTROL OFFSET" additional 
gas beat sections, if available, are energized. The 
sequence of operation for the additional heat sec­
tions is the same as discussed above. 

MODULATING GAS HE.AT 

Overview 

Modulating gas heat can be ordered' with a minimum 
of two gas beat stages (1 heat exchanger section) and a 
maximum of 6 stages (three heat ex.changer sections). 

Figure 5-8 shows the staging sequence for the 
modulating heat stages. As can be seen from the chart, 
Heat section lA (modulating) is always the first section 
on and the last.section off. Heat section lB is always 
the last section on and the first section off. The number 
of stages between lA and IB operation is depended on 
the number of heating sections installed in the unit. The 
modulating heat section, lA, must always modulate to 
full fire before any additional stages can be brought on. 
When additional stages are required, the modulating 
beat section will go to minimum fire and the next stage 
of heating will be brought on. If there continues to be a 
demand for additional heat. the modulating heat section 
remodulates to high fire before any additional stages 
can come on. During a decrease in heating demand. 
the modulating heat section must be at a minimum tire 
condition before any stages are turned off. 

JOHNSON CONTROLS 
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OFF 

ON· HIGH 1-------4--------i,.-----+-----!--------+----

Furnace 2 ON- LOW I-------+------'"------.._----+--~--+----

OFF 

ON: HIGH 1---=-----1------i..-----+-----i-----+----

Fumac.e 3 ON- LOW 1-------+------l,------i-----+-----+----

OFF.L:::::::::::::!::::::::::::±::::::::::::::1=::::::::;::::::;:l::::::::::::::::±::::::::::~ 

~LessHeat . More Heat- L001D151 

FIG. >fl - MODULATING GAS HEAT STAGING SEQUENCE 

~ro.grammed Data 

The following parametas programmed into the Unit 
Control: 

• "HEATING SYSTEM" must be set to USER EN­
ABLE through the PROGRAM key subsection 
HEATING of the User Interface. · 

,. "HEATING SYSTEM TYPE" must be set to 
"MODTJL4TING GAS" through the OPTIONS 
key subsection HEATING of the User Inter­
face. 

.. .. GAS HEAT CAPACITY" must be set to the 
rating plate value through the OPTIONS key 
subsection HEATING of the User Interface. 

• "HEAT LIMIT TEMPERATURE" must be pro-, 
grammed using the SETPOINTS key HEATING 
subsection of the User Interface. 

• "JST STAGE HEATING SETPOINT" must be 
programmed for CONSTANT VOLUME units 
through the SETPOINTS key HEATING subsec­
tion of the User Interface. 

• "2ND STA GE HEATING SETPOlNT'' must be 
programmed for CONSTANT VOLUME units 
through the SETPOINTS key HEATING subsec­
tiOD of the User Interlace. 

JOHNSON CONTROLS 

,. "HEA.TJNG SAT" must be programmed for 
·"V.A.RJABLE AIR VOLUM" and "FLEXSYS" 
units through the SETPOINTS key BEATING 
subsection of the User Interface. 

Active SP 

See Tables 5-2.and 5-3 to determine what the "SUPPLY 
AIR TEMP ACTTVE SP" value is for CONSTANT . 
VOLUME units. 

On Variable AIR VOLUME and FLEXSYS units, the 
"SUPPLY AIR TE:MP ACTIVE SP" is the "HEATING 
SAT". 

The modulating heat becomes active as soon as the 
unit transitions into an OCCUPIED HEATING or 
UNOCCUPIED HEATING mode. 

Heating Control Offset 

The Unit Control uses the "SUPPLY AIR TEMP" as 
described below, to determine when to increase or 
decre.ase the heating capacity: 

• If the "SUPPLY AIR TEMP" is less than the 
·'SUPPLY A.IR TEMP AC~ SP"-miims the 
"HEATING CONTROL OFFSET" the Unit 
Control will be set to the 1ncreasc Mode. 
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• If the ·'SUPPLY AIR TEMP " is greater than 
the "SUPPLY AIR TEMP ACTIVE SP" plus 
the "HEATING CONTROL OFFSET" the Unit 
Control wm be set to. the Decrease Mode. 

• lfthe "SUPPLY AIR TE.MP" is within the range 
of the "SUPPLY AIR TEMP ACTIVE SP " +I 
the "HEATING CONTROL OFFSET" the Unit 
Control will be set to the Hold Mode. 

• The "HEATING CONTR.OL OFFSET" is pro­
grammed at 1 • l/2G F. 

• lfthe "UNDER FLRTEMPOVRD "isactive,the 
unit will be modulated to the "UNDERFLOOR 
TEMP CONTROL SP "== the "HEATING CON­
TROL OFFSET". 

Modulating Step Size 

During the modulating sequence of furnace Section lA 
the Heating Valve is stepped UP or DOWN as required. · 
The amount or magnitude of each step increment is 
detennined using the following equation: 

And 

STEP= VHIGH - VLOW 
INCREMENTS 

RAMPTIME 
INCREMENTS = CYCLETIME 

Where: 

(1) 

(2) 

,e STEP= Step Voltage of the HEATING VALVE 
(VOC). 

• VIDGH = Programmed Variable Maximum Volt­
age High (VDC) - 8.5 volts high fire, 6.0 volts 
low fire. 

.. VLOW = Programmed Variable Minimum Volt­
age Low (VDC) - 4.0 volts high fire, 1.0 volt low 
fire. 

• RAMPTIME = Time required to modulate HEAT­
ING VALVE from Minimum to Maximum. 

• CYCLE TIME = Algorithm Cycle Time. 

RAMPTIME will vary based on the difference between 
the "SUPPLY AIR TEMP " and the "SUPPLY AIR 
TEMP ACTIVE SP". If the difference is large. the 
RAMPTIME shall be relatively fast. If the difference 
is small. the RAMPTIME shall be relatively slow. 
The following chart shows the relationship between 
RAMPTIME and SAT error (difference between the 
"SUPPLY AIR TEMP" and the "SUPPLY AIR TEMP 
ACTIVE SP). 
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FIG. 5.9 - SAT ERROR 
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Modulating Gas Beat Mode Of Operation Statu!i 

The Unit Control monitors the time it takes to go 
between stages of operation (purge. ignition, on, etc) 
and the specified operating state (off, low fire, high fire) 
to monitor and disp!ay the current mode of operation 
for each gas heat sections. 

The following information can be viewed for each of the 
gas beat sections ( "FURNACE 2 MODE", "FURNACE 
3 MODE") by pressing the HISTORY key of the User 
Interface: 

• OFF 

·• PURGE 

·• IGNITION 

• ON-LOW 

• ON-HIGH 

• SAFETY TRIP 

• SAFETY FAULT 

• SAFETY LOCKOUT 

.. FAULT-UO 

The following information is displayed for gas beat 
sections "FURNACE IA MODE" and "FURNACE 
lBMODE": 

• OFF 

• PURGE 

• lGNITION 

• ON 

· • SAFE1Y TRIP 
• SAFETY FAULT 

• SAFETY LOCKOUT 

• FAULT-VO 

JOHNSON CONTROLS 
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"FURNACE JA, IB, 2, 0 R 3 MODE" will be determined 
as follows: 

• If the "GAS HEAT CAPACITY" is set to 375 
MBH., the display shall show the "FURNA CE 
IA MODE" and "FURNACE JB MODE" data. 

·• If the "GAS HEAT CAPACITY" is set to 750 
MBH, the display shall show the "FURNA CE IA 
MODE", "F URNACE JB MODE" and "FUR­
NACE 2 MODE" data. 

• If the "GAS HEAT CAPACITY" is set to 1125 
MBH, the display shall show the "FURNA CE 1 A 
MODE", "FURNACEJBMODE", "FURNACE 
2 MODE" and "FURNACE 3 MODE" data. 

When a heating fault is registered by the Unit Controller, 
t~ control turns off the gas heat operation for that 
section and places that gas heat section in a "SYSTEM 
LOCKOl.TI"' mode. The Urut Controller then initiates a 
call to the next available heating section. The "SYSTEM 
LOCKOUT" will remain in effect for one how- or until 
the Unit Controller is reset. A "SYSTEM LOCKOUT" 
can be reset ey ruming the "LOCAL STOP" switch 
off for 5 seconds and then back on or by switching 
the "HEA,TING SYSTEM" parameter from "USER 
ENAJ3LED " to "USER DISABLED" for 5 seconds and 
then back.to "USER ENABLED". This can be done 
~ough the PROGRAM key HEATING subsection 
of the User Int¢ace. The faulted heat section will 
then initiate an ignition sequence, provided the heating 
demand is still present. If furnace section IA is in a 
"SYSTEM L OCKOUT" mode furnace section lB will 
also be locked out. 

Furnace Ignition Sequence 

1. The Unit Controller sends a 24-volt signal to start 
heat section 1A heat section through Terminal 
Block TB3 - Terminal 2. 

2. The Unit Controller sends a 24-volt signal to place 
the inducer and gas valve on high fire through 
Tennhlal Block TB3 - Terminal 3. 

3. When the inducer comes up to speed the low fire 
and high :fire pressure switches closes. 

4. Toe ignition control waits 30 seconds and then 
starts a high voltage spark for 7 seconds. The 30 
seconds delay allows for a prepurge of the heat 
exchanger. 

5.At the same time, the ignition control sends a 24-
volt signal to the low and high fire solenoids of the 
gas valve and ramps the modulating gas valve to 
minimum high fire. 

JOHNSON CONTROLS 
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6. The igrution control "then checks for a flame rectifi­
cation signal, if the signal is present for 15 seconds, 
an analog signal is sent to the Unit Controller 
identifying proper opera~on of the beat section. 
The 0.0 to 5.0 volt signal _enters the Unit Controller 
through pin 18 of ~e J 5 connector. 

7. If the ignition control does not receive a flame 
rectification signal in 7 seconds, jt closes the gas 
valve, turns off the spark and waits 30 seconds. 

8. The ignition control then energizes the gas valve 
and initiates the spark for a second ignition se­
quence. If flame rectification is recognized (or· 
15 seconds, an analog signal is sent to the Unit 
Controller identifying proper operation of the beat 
section. The 0.0 to 5.0 volt signal enters the Unit 
Controller through pill 18 of the J5 connector. .. . . . . 

9. If the ignition control qoes not receive a :Bame 
rectification signal in 7 seconds, it closes the gas 
valve, turns off the spark an4 waits 30 seconds. 

10. The ignition control then energizes the gas valve 
and initiates the·spark for a third ignition sequence. 
If flame rectification is recognized for 15 seconds, 
an analog signal is sent to the Unit Controller iden~ 
tifying proper operation of the heat section. · The 
0.0 to 5.0 volt signal enters-the Unit Connoller 
through pin 18 of the JS connector. 

11. If the ignition control does not receive a ·:£lame · 
rectification signal in 7 seconds 'it closes the gas 
valve, turns off the inducer, and places the IA and I 
1B heat sections ill a "SYSTEM LOCKOUT". . 

12. The Unit Controller will then try to energize the 
next available heat section. 

13. If the ignition module receives a rectification signal 
for 15 seconds the Unit Controller switches the in­
ducer to low speed, turns off the high fire solenoid 
and ramps the modulating gas valve to minimum 
low fire. 

14. The lAbeat section is now in the modulating mode 
of operation. 

15. lf the Unit Controller ism the increase mode it will 
ramp up the modulating gas valve to high low fire. 
The Unit Controller then energizes the inducer on 
high speed and energizes the high fire solenoid of . 
the gas valve. The 1 A heat section is now in the 
high fire mode of operation. 

16. If the·Unit Controller continues ·m the increase 
mode it will ramp the gas valve up to maximum 
high :fire mode of operation. 
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Sequence of Operation 

17. lf the Unit Controller continues in the increase 
mode and the modulating gas valve bas been at 
maximum high fire for 30 seconds it will then 
bring on tbe staged heat sections 2 and/or 3 if 
available. As soon as the Unit Controller receives 
conformation of heat section 2 or 3 operation. it 
will modulate the lA heat section back down to 

minimum Low fire. 

18. The modulating heat section must modulate from 
the minimum low fire to the maximum high fire 
and maintain maximum high fire operation for 30 
seconds between each step of the staged opera­
tion. 

19. After all the available staged beating capacity is 
energized and the l A beat section is at maximum 
b.j.gb. fire and there is a call for additional capac­
ity the Unit Controller ramps the modulating gas 
valve to minill}um h~gb fire and starts the ignition 
sequen~ of the LB heat section. This ignition 
sequence is the same as staged gas heat. 

20. If additional capacity is required the modulating lA 
heat section will ramp up to maximum high fire. 

21. At this point the unit is operating at its maximum 
heat capacity. 

22. The de-staging sequence is the reserves of the 
above sequence with the requirement that the 
modulating heat section ( lA} must always but at 
minimum low fue before another heat section is 
turned off. 

HOT WATER/STEAM HEAT 

Programmed Data 

Toe following parameters programmed into the Unit 
Controller: 

·• "HEATING SYSTEM" must be set to USER EN­
ABLE through the PROGRAM key HEATING 
subsection of the User Interface. 

• "HEATING SYS'IEMTYPE'' must be set to HOT 
WATER HEAT / STEAM through the OPTION 
key HEATING subsection of the User Inter­
face. 

• "HW V .ALVE ACTION" must be set to "DIRECT" 
OR REVERSE" through the PROGRAM key 
HEATING subsection of the User Interface. 

• ·'JST SI'AGE HEA.TlNG SETPOINT" must be 
programmed for CONSTANT VOLUME units 
through the SETPOn-rrs key HEATING subsec­
tion of the User Interface. 
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• "2ND STAGE HEATING SETPOINT" must be 
programmed for CONSTANT VOLUME' units 
through the SETPOINTS key HEATING subsec­
tion of the User Interface. 

• "HEATING SAT" must be programmed for 
"VARIABLE A.JR VOLUM" and "FLEXSYS" 
units through the SETPOINTS key HEATING 
subsection of the User Interface. 

Active SJ> 

See Tables 5-2 and 5-3 to <i;et.ermine what the "SUPPLY 
AIR TEMP ACTIVE SP" value is for CONSTANT 
VOLUME units. 

On "VARIABLE AIR VOLUM" and "FLEXSYS " 
units the "SUPPLY AIR, TEMP ACTIVE SP" is the 
"HEATING SAT''. 

The STEAM or HOT WATER heat becomes active 
as soon as the unit transitions into an OCCUPIED 
HEATING or UNOCCUPIED HEATING mode. 

Sequence Of Operation 

The, Unit Control uses the "SUPPLY AIR TEMP" as 
described below, to determine when to increase or 
decrease the heating capacity: . 

• If the "SUPPLY AIR TEMP" is less than the 
"SUPPLY Al'R TEMP ACTIVE SP" the Unit 
Controller will increase the amount of heat. 

• If the "SUPPLY A.IR TEMP" is greater than the 
"SUPPLY AIR TEMP AC11VE SP" the Unit 
Controller will decrease the amount of heat. . . 

• When "UNDER FLR TEMP OVRD" is active. 
the valve is controlled to "UNDERFLOOR 
TEMP CONTROL SP". 

The Unit Control sends a O to 10 volt OC signal to the 
bot water or steam valve as descnoed below: 

·• If the unit is configured for "DIRECT': an in­
crease in heating demand results in an increase 
in output voltage to the valve. 

• If the unit is configured for "REVERSE" an 
increase in heating demand results in a deacasc 
in output voltage to the valve. 

Freeze Protection 

If the controJ is not in an active beating mode but the 
Supply Fan Air Proving Switch is closed the Unit 
Controller will control the modulating vaJve to prevent 
the supply iur temperature from dropping below 38° 
F. 

JOHNSON CONTROI.S 
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1 If the Supply Fan Air Proving Switch is open (unit off) 
and the Outdoor Air Temperature is less than 400 F, a 
voltage signal will be sent to the modulating valve to 
open to 100% or O % if the valve Action is programmed 
for "REVERSE". 

Freeze Fault 

The Unit Controller monitors the status of the "HW I 
STEAM FR2. STATUS" through Terminal Block TB7 
Terminal 14. If 24 volts is present, closed contact, 
for 1 O seconds a voltage signal will be sent to the 
modulating valve to open to 100% or O % if the valve 
Action is programmed for "REVERSE'' The Primary 
Control will start a 5 minute Freeze Trip Timer. The 
freeze stat closes at 35° F. The STATUS screen of the 
User Interface will display "SENSOR I MISC STATUS 
-SAFETY TRIP" and the ·msTORY screen will show 
"WRN TRIP FREEZESTAI". 

.. 
If the "HW I STEAM' FR2. STATUS" goes low, open 
contact, during this period the Unit Control'will resume · 
nonnal operation. 

If the "HW I STEAM F.RZ STATUS" remains high, 
closed contact, at the end _of this period tlie Unit ~trol 
will shut the unit down,and ,generate·a· ''LOCKOUT 
HOT WATER FREEZE" fault. . The_ STATUS. screen 
of the User lnterface will display "SENSOR I MISC 
Sl'ATUS SAFETY LOCKOUT" and "UNIT OVERALL 
- UNIT LOCKOUT". The lilSTORY screen will show 
"LOCKOUT HOT WATER FREEZE". . 

MORNING WARMUP 

Morning Warm Up can be initiated in three ways: 

1. Hardwired digital signal to the W1 input 

2. A Morning Warm Up command from a BAS sys­
tem. 

3. Self initiated through the internal "ADAPTIVE 
MORN WARM UP ACTIVE" mode. 

The Morning Warm Up operation will be the same for all 
unit configurations except Constant Volume units using 
the Staged Control option. Constanl Volume units using 
Staged Control will never enter Morning Warm UP. 

Morning Warm Up function will be active if the 
following conditions are met: 

·• "MORNING WARM UP" is set to USER EN­
ABLED. "MORNING WA.RMUP'' caD be found 
undcrthe PROGRAM key HEATING subsection 
of the User Interface. 
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• The Occupancy mode is UNOCCUPIED 
STANDBY. 

.. And one of the following is true: 

1. There is a Wl input. 

2. A Morning Warm Up command is received 
from a BAS system. 

Morning Warm Up function will be inactive if any of 
the fo1lowing conditions are met: 

• "MORNING WARM UP" is set to USER DIS.:. 
ABLED. 

• The occupancy mode is OCCUPIED. _ . . 

• The Wl low heat input is lost or the Morning 
Warm Up command from a BAS systen:?, is lost. 

• '. • • r 

ADAPTIVE MORNING WARM UP 

Adaptive Morning Warm Up can only be used when 
the internal Schedule function is employed to switch 
the unit from Unoccupied to Occupied mode. The Unit 
Control calculates the start time for tl?,e heat to ensure 
the Return Air Temperature is within 0.5°F of the ·'RAT . 
HEATING SETPOINT" when the unit switches to the 

. o·ccupied mode. To do this the Unit Control calculates 
the "MORNING WARMUPOPTTJME"byaveraging .· 
the time it takes to bring the "RETURN AIR TEMP." 
to within 0.5° F of the "lU.T HEATING SETPOINT" 

. for three consecutive da~. The three wann up times I 
are averaged and added .to a 10 minute offset The new 
timeisusedasthe "MORNING WARMUPOPTTIME" 
for the next day. 

In order to use Adaptive Morning Warm Up the Primary 
Control must be configured as follows: 

• The "OCCUPANCYSCJIEDULE"mustbepro­
grammed for the Occupied, Unoccupied start and 
stop times. This is done through the SCHEDULE 
key of the User Interface. 

·• Tbe "OCCUPANCY SCHEDULE" must be 
USER ENABLED. This is done through the 
SCHEDULE key of the User Interface. 

• "MORNING WARM UP" must be set to USER 
ENABLED. This can be done through the PRO­
GRAM key HEATING subsection of the User 
Interface. 
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• .. ADAPT MORN WARM UP" must be set to 
USER ENABLED. This can be done through 
the PROGRAM key HEATING subsection of 
the User Interface. 

• ''RAT HEATING SETPO!NT" must be set This 
can be done through the SETPOJNTS key HEAT­
ING subsection of the User Interface. 

• "MORNING WARM UP MAX TIME" must be 
set This can be done through the SETPOINTS 
key HEATING subsection of the User Inter­
face. 

The following limitations apply: 

• If the "MORNING WARM UP OPT TIME" ex­
ceeds the "MORNING WARM UP MAX TIME" 
the "MORNING WA.RM UP OPT TIME" shall 
be "MOR'NING WARM UP MAX TIME". 

• Jf the "MORNING WA.RM UP OPT TIME" 
· is determined to be less than 15 minutes, the 

"MORNING WARM UP OPT TJME" shall be 
set to 15 minutes. 

,. Thedefaultvaluesfor "DA!LYWA.RMUPTIME 
.DA.Y J ", "D.A.ILY WARM UP TIME DAY 2 ", and 
"DAILY WARM UP TIME DAY 3 "shall initially 
be set at 6Q minutes. These -values can be reset to 
the default values·by turning the "MORN WARM 
UP" to USER DISABLED and then back USER 
ENABLED. 

Sequence of Operation 

1.Ifthe~tumAirTemperaturc is not<= to the "RAT 
HEATING SETPOINT"- 1.oa F the· Unit Control 
sets the daily wann up time to 5 minutes. 

2.Jf the Return Air Temperature is <= to the ''RAT 
HEATING SETPOJNT"- 1.0° F the Unit Control 
uses the .. MORNlNG WARM UP OPT TIME " and 
energizes the beating sequence. 

3. The Unit Control sets the "SUPPLY AIR TEMP 
ACTIVE SP" as follows: 

100 
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4. The beat source remains energized until the Return 
Air Temperature is >= to the "RAT HEATING 
SETPOINT"+ 0.5° For the unit goes into the oc­
cupied mode. 

5. The Unit Control records the time the heat.source 
is energized as described below: 

• If the heat source was tenninated because it 
was within 0.50 F· of the "RAT HEATING 
SETPOINT" the Unit Control. replaces the 
Day 3 time with the Day 2 time; the Day 2 
times with the Day .1 time and replaces the 
Day l time with the current value. It then 
averages the three values and adds 10 min~ 
utes and this becomes the new "MORNING 
WARM UP OPT TIME" for the next day. 

• If the beat source does not bring the ""RE~ 
TURN AIR TEMP" up to the "RAT HEATING 
SETPOINT" before the Morning Wann Up is 
stopped the Unit Control calculates a approxi­
mate daily wann up time using the following 
formula. · · 

Warm { TTME . } 
Up"" TEMP2-

Time TEMP I 
* (Setpoint - Temp l ) 

Where: 

• Wann Up time = time to be recorded as the 
Daily Warm Up Time. 

• Time =: Elapsed time when Warm Up 
Stopped. 

• TEMP2 = "RETURN AIR TEMP" when the 
Warm Up stopped. 

• TEMPl = "RETURN AIR TEMP" when the 
Warm Up started. 

• Set Point= "RAT HEATING SETPOINT ... 

lf the time from when heat is started and 
Morning Warm Up is stopped is less than I 0 
minutes, the Unit Control will use the daily 
warm up time for t.be previous day and will 
not approximate a warm up time. 

If the approximate daily wann up time 
exceeds the "MORNING WARM UP MAX 
TIME··, the daily warm up time will be set 
equal to the "MORNING WARM UP MAX 
TIME ... 
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·- FLEXSYS UNDER FLOOR TEMPERATURE CONTROL 

Programmed Data 

The following parameters must be programmed into 
the Unit Controller: : 

.. "ACTIVE SLAB CONTROL" must be set to 
USER ENABLED under the PR09RAM key 
COOLING subsection of the User Interface. 

• "DEW POINT RESET" must be s~t to USER 
ENABLED under the PROGRAM key COOL­
ING subsection of the User Interfacb. , 

.. "HEATING SYSTEM''must be set tci USER EN­
ABLED under the PROGRAM key, HEATING 
subsection of the User Interface. i 

, 
... . I 

--Ubdtt Floor Htating Sequence Of Oper;ation 

2"YRicd Standhy 
. ! . 

1. The Unit Control checks the "UNDERFLOOR 
SLA.lJ TEMP" immediately after transi~oning :from 
Unoccupied to Occupied Standby mcxie. 

·2 . If the "UNDERFLOOR SUB TE~'! is less 
than or equal to the "MX SUPPLY!AJR TEMP 

· SETPO'INT" minus 2.0° F the "vivDER FLR . • I 
TEMP OVR.D" shall be·settoactive. : · 

· 3.· The "UNDERFLOOR TEMP CONTROL SP" is 
· set to the "MX SUPPLY AIR TEMP SETPOINT" 
plus 1-0.00 F. 

4. The Unit Control then generates a call · for one 
stage of beat for staged heat opeiation or con­
trols the "SUPPLY AIR TEMPEIU.TURE"' to 
the "UNDERFLOOR TEMP CONTROL SP" for 

• J!!,,.,. • • . modulating heat. · 

-.. 

~-· 

5. Heating operation will continue until: 

• The "UNDERFLOOR SLA.B TEMP" rises 
to or above the "MX SUPPLY A.IR TE.MR 
SE'I'POINT". 

• Or 20 minutes has elapsed. 

llnoccqicd Staw11>v 

1. The Unit Control checks the "UNDERFLOOR 
SUB TEMP" immediately after transitioning from 
Occupied to Unoccupied Standby mode. 

JOHNSON CONTROLS 
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2. lfthe "UNDERFLOOR SLAB TEMP" isless than 
the ··RETURN A.JR TEMP" minus 2.00 F, the "UN­
DER FLR TE.MP OVRD" shall be set to Active. 

3. Tbe "UNDER.FLOOR TEMP CONTR.OL SP" is 
set to the present instantaneous "RETURN AiR 
TEMP" plus 10.00 F. 

4. The Unit Control then generates a call for one 
stage of heat for staged heat operatio» or con­
trols the "SUPPLY A.JR TEMPERATURE" to 
the "UNDERFLOOR TEMP CONTROL SP" for 
.modulating beat. 

5. Heating operation will continue until: 

• The "UNDERFLOORSLABTEMP"risesto 
or above the "RETURN AlR TEMP" plus 1.00 
F. 

• Or 20 minutes has elapsed. 

Dew Point Reset Sequence Of Operation 

The Unit Control uses-the "SUPPLY AlR TEMP" and 
the "UNDERFLOOR.AIR HUMIDITY'' to calculate the 
"UNDERFLOOR SUB DEW POINT". 

If the "UNDERFLOOR SLAB DEW POINT" is greater 
than or equal to the "UNDERFLOOR SUB TEMP" 
minus 2.00 F for 120 seconds, the Unit Control will 
switch to the "EV.AP LEA.VING AIR TEMP LOW" set 
point. 

EXHAUST FAN OPERATION 1 
On/Off Control Based Ou Damper :Position 

BeQ!rired Prowmmed Values 
"POWER EXHAUST TYPE" must be set to "ON-OFF 
DAMPER CONTROL" through the OPTION key 
EXHAUST subsection of the User Interface. 

"ECONO OrJPUT FOR FAN STAR.T'' must be set 
using the SETPOINTS key EXHAUST subsection of 
the User lntelface. 

"ECO NO OUPUT FOR FAN SIOP'' must be set using 
the SETPOINTS key EXHAUST subsection of the User 
Interface. 
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Operation 
This option is only available on Constant Volume units. 
The fixed speed motor is turned on and off based on the 
position of the outside air damper. The Exhaust M~tor 
is turned on when the damper position is > = to the 
''ECONO OUTPUT FOR FAN STA.RT" setting and turns 
off when the damper position is <= to the "ECONO 
OUTPUT FOR FAN STOP ". 

On/Off Control Baaed On Building Pressure 

Required Programmed Values 
·'POWER E).'lfAUST TYPE" must be set to "ON­
OFF PRESS CONTROL" through the OPTION key 
EXHAUST subsection of the User Interface. 

"BUILDING PRESSUREACTWESETPOTNT" must be 
set using the SETPOINTS key EXHAUST subsection 
of the User Interface. 

"BLDG PRESSURE CNTRL OFFSET., must be set 
using the SETJ>OINTS key EXHAUST subsection of 
the User Interface. · 

Operation 
This option is available on all units. The fixed speed 
exhaust motor is turned on and offbased on the building 
pressure. When the Building Static Pressure jnput is 
equal to or greater than the "BUILDING PRESSURE 
SETPOINT" plus the "BLDG PRESSURE CNTL 
OFFSET", the exhaust fan will tum on. When the 
Building Static Pressure input is equal to or less than 
the "BUILDING PRESSu,IB SETPOINT'' minus the 
"BLDG PRESSURE CNTL OFFSET" the exhaust fan 
will turn off. 

Modulating Damper Wrth Fixed Speed Exhaust 

Reouimt frogrammed,,Vuuv 
"POWEREXHAUSTTYPE "rmJStbe~u, "MODULAIE 
DAMPER - VFD " through the OPTION key EXHAUST 
subsection of the User Interface. 
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"BU/LDTNG PRESSURE SETPOINT" must be set 
using the SETPOINTS key EXHAUST subsection of 
the User Interface. 

"EXHAUST OUTPUT FOR FAN SIART" must be set 
using the SETPOINTS key EXHAUST subsection of 
the User Interface. 

"EXHAUST OUTPUT FOR FAN STOP" must be set 
using the SETPOINTS key E}.,'HASUT subsection of 
the User Interface. 

Qperatjon 
This option is available on all units. A variable voltage 
analog output from the Unit Control controls the 
position of the exhaust damper. Toe output is based 
on the difference between the actual building pressure 
and "BUILDING PRESSURE SETPOINT". If the 
actual building pressure is greater than the "BUILDING 
PRESSURE SETPOINT" the Unit Control will initiate 
a voltage ramp to the exhaust damper. The rate at 
which the (voltage) increases will vary based on the 
difference between the actual building pressure and 
tlie "BU/WING PRESSURE SETPOINT". The User 
Interface will show this output as a%. 0 volts is 0% and 
l O volts is 100%. This output can be found at terminals 
3 · and 4 of terminal block TB9 of the Unit Control. 

When the percentage output to the exhaust damper is > 
= tr, the "EXHAUST OUTPUT FOR FAN START" the 
Unit Control will send a binary signal to the exhaust 
motor and the motor will start. This binary output 
originates at terminal 4 of terminal block TB 1 of the 
Unit Controller. 

The exhaust damper will then modulate to maintain the 
"BUILDING PRESSURE SETPOINI"'. 

When the percentage output to the exhaust damper is 
<=to the "EXHAUST OUTPUT FOR FAN STOP" the 
Unit Control will remove the binary signal to the exhaust 
motor and the motor will stop. 
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Modulating Exhaust With A VFD 

Beguired P;mnammed Valuu 
"POWEREXHA USTTYPE " mustbesetto "MODULA.TE 
DAMPER- VFD" through the OPTION key EXHAUST 
subsection of the User Interface. 

"BUILDING PRESSURE, SETPOINT" must be set 
using the SETPOINTS key EXHAUST subsection of 
the User Interface. 

"EXHAUST OUTPui FOR FAN START" must be set 
using the SETPOINTS key EXHAUST subsection of 
the User Interface. 

"EXHAUST OUTPUT FOR FAN STOP" must be set 
using the SETPOOO'S ,key E~ subsecpon of 
the User Interface. 

QperatjWJ 

This option is available on all units. A variable voltage 
analog output from the Unit Control varies the speed 
of the VFD exhaust motor. The output is based on the 
differ~nce between the actual building pressure and 
"BUILDING PRESSURE SETPOINT". If the actual . 
buildin·g pressure is greater than the "BUILDING 
PRESSURE SETPOINT" the Unit Control will .iiritiate a 
voltageramp1othe VFD: Therateatwhichtbe (voltage) 
increases will vary based on the difference between 
the actual building pressure and the "BUILDING 
PRESSURE SETPOINT". The User Interface will show 
this output as a %. 0 volts is 0% and l O volts is 100%. 
This output cao be found at tenniDals 3 md 4 of terminal 
block TB9 of the Unit Cootrol. 
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WhCIJ the percentage output to the VFD is > = to the 
"EXHAUST OUTPUT FOR FAN STA}!.T" the Unit 
Control will send a binary signal to the exhaust fan 
VFD and the motor will start. This binary output 
originates at terminal 4 of terminal block TBl of the 
Unit Controller. 

The speed of the VFD will then modulate to mamtain 
the "BUILDING PRESSURE SETPOJN1'". 

When the percentage output to the VFD is < = to the 
''EXHAUST OUTPUT FOR FAN STOP" the Unit 
Control will remove the binary signal to the exhaust 

_ fan VFD and the motor will stop . . 

RETURN FAN OPERATION 

VFD Return Fan Without Exhaust 

Required Programmed Values 
"POWER EXHAUST.TYPE" must be set to '.'RETURN 
FAN W/0 EXH" through the OPTION key EXHAUST 

· subsection of the User Interface. · 

Operation 
The Return Fan is started and stopped with the Supply 
Fan, if the Supply Fan is on the Return Fan will also I 
be energized. The speed of the Return Fan will pe 
controlled by the Return Fan Plenum Pressure Control 
Loop to maintain the Active Return Plenum Pressure 
Set Point. The Active Return Pl'enum pressure Set Point 
will bet set to the Minimum Plemun Pressure of0.05" 
ofWC. 
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VFD Return Fan With Exhaust 

Required Proerammed Valu4M 
"POWER EXHAUST TYPE" must be set to "RETURN 
FAN WI EXHAUST" through the OPTION key 
EXHAUST subsection of the User Interface. 

"BUILDING PRESSURE SETPOINT" must be set 
using the SETPOTNTS key EXHAUST subsecticm of 
the User Interface. 

"RETVRN PRESSURE HIGH SETP'' must be set using 
the SETPOINTS key SUPPLY SYSTEM subsection of 
the User Interface. 

Operation 
The Return Fan is started and stopped with the Supply 
Fan, it the Supply Fan is on tbe .Reriun'Fan will also 
be energized. The speed of the Return Fan will be 
controlled by the Return Fan Plenum Pressure Control 
.Loop to maintain the Active Return Plenum Pressure 
Set Point The Active Return Plenum Pressure Set Point 
will vary based on the value of the Exhaust Output. ·The 
Exhaust Output value is generated by a proportional 
control algorithm using the "BUILDING PRESSURE 
SETPOINT" (see Figu~e 5-10). 

100% 

Exnaust 
OUtput 

RffiJRN PRESSURE 
HIGHSETP 

Active Return Plenum 1..0101sv. 
Pressure Set Point 

FIG. 5-10 -ACTIVE RETURN PLENUM PRESSURE 
SET POINT VS. EXHAUST OUTPUT. 

VENTILATION SYSTEM 

Overview 

The Unit Controller can be configured for several 
different damper and ventilation options. The damper 
options are: 

• Nooe 

• 2-Position 

• Standard 
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• Minimum lAQ 

• Full IAQ 

• 1/3 - 2/3 IAQ 

Everything except the NONE and 2-POST)ON 
DAMPER can be configured for: 

• Demand Ventilation 

• Fixed Minimum 

ln order for the Ventilation System to be active the 
following must occur: 

• The unit mode must be OCC STANDBY. OCC 
COOLING, OCC COOLING LOW, OCC 
COOLING HIGH, OCC .HEATING, OCC 
HEATING LOW, OCC HEATING HIGH, OCC 
COOLING WlTII BYPASS, or OCC COOLING 
WITHOUT BYPASS. 

·• There must be a 24-volt output from the Unit 
Controller to the Supply Fan control circuit This 
output is contained at Tenninal Block TB I-Ter­
minal 2. 

·• There must be a.24-volt input to the Unit Con-
. troller from the Supply Fan Air Proving Switch 

to·verify Supply Fan operation 30 seconds after 
the Supply Fan circuit is energiz.ed. This input 
is contained at Terminal Block TB7 -Terminal 
10. 

• When the economizer becomes active the 
position of the dampers are controlled by the 
Economizer PI logic and can move the dampers 
beyond the Active Ventilation Minimum Posi­
tion; however, the Economizer Pl logic can never 
close the dampers less then the Active Ventilation 
Minimum Position. 

2--Posttion Damper 

Regglred Program Values 
"·DAMPER HARDWARE" must be set to 
"2-POSITION". This is set through the OPTIONS key 
VENTILATION subsection of the User Interface. 

"VENT/UT/ON SYSTEM" must be set to USER 
ENABLED. This is set through the PROGRAM key 
VENTILATION subsection of the User Interface. 
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Sc;gyw;e Of Qpudoo 
The analog output to the Outdoor damper is 10.0 volts 
when the Ventilation System Status is active. The 
analog output to the Outdoor damper is 0.0 volts when 
the Ventilation System Status is inactive. The amount 
of outdoor air is set by adjusting the damper linkage. 

Demand Ventilation 

Required Pz:qgram Values 
"VENTILATION CONTROL" must be set to 
"DEMAND". This is set through the OPTIONS key 
VENTILATION subsection of the User Interface. 

"DAMPER HARD WARE" must be set to "STANDARD 
DAMPERS", "MINJMUM IAQ'', "FULL IAQ", ot 
"1/3-213 IAQ ". This is set through the OPTIONS key 
VENTil..ATION subsection of the User Interface. 

"VENTILATION SYSTEM" must be set to USER 
ENABLED. This is set through the PROGRAM key 
VENTILATION subsection of the User Interface. 

"CO2 OFFSET SET'/'OINT" must be set through the 
SETPOINTS .key VENTil..ATION subsection of the 
User Interface. 

On units confi_gured as "STANDARD DAMPERS" 
the "0.A. DAMPER MDIIMUM POSITION" and "OA 
DAMPER MAXIMUM POSmON" must be set through 
the SETPOINTS key VENTILATION subsection of the 
User Interface. 

On units configured as "MINIMUM IAQ", "FULL 
l.AQ", or "1/3 - 213 IAQ" the "OUTSIDE AIR 
MINIMUM FLOW" and "OUTSIDE AIR. M.AXJMUM 
FLOW" must be set through the SETP01NTS key 
VENTILATION subsection of the User lnt.erface . . 

WYCPCC Of Opey2tion 

The positioD of the outdoor air damper is determined by 
the difference of the CO2 level in the return air versus 
the CO2 leveJ of the outdoor air. When the indoor 
CO2 level becomes > = to the outdoor CO2 level plus 
the "CO2 OFFSET SETPOINT'' the Unit Controller 
will use a Pl algorithm to open the outside air damper 
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from the ''O.A DAMPER MINIMUM POSITION" or 
"OUTSIDE AIR MINIMUM FLOW" towards the "OA 
DAMPER MAXIMUM POSITION" or "OUTSIDE A.JR 
MAXIMUM FLOW" setting. The Unit Controller will 
then modulate the damper to lower the indoor CO2 level 
between the minimum and maximum settings. 

Fi:led Minimum 

Beouired Program Values 

"VENTILATION CONTROL" must be set to. "PIXED 
MINIMUM". This is set through the OPTIONS key 
VENTILATION subsection of the User Interface. 

"DAMPERHARDWA.RE"must be set to "S'I'ANDARD ", 
"MINIMUMI.AQ", "FULLIAQ", or "1/3-213 IAQ". 
This is set through the OPTIONS key VENTILATION 
subsection of the User interface. 

"VENTILATION SYSTEM" must be set to USER 
ENABLED. This is set through the PROGRAM key 
VEN'ITI..ATION subsection of the User Interface. 

On units configured as "MINIMUM IA.Q ", "FULL 
lAQ", or "1/3-2/3 lAQ" the "MINIMUM OA FLOW 
SETPOINT" must be set through the SETPOINTS key 
VENTILATION subsection of the User Interface . . . . 

On units configured as "STA.NDAJU) DAMPERS" I 
.the "OA DAMPER MINIMUM POSITION" and "OA 
DAMPER MAXIMUM POSITJ.ON" must be set through 
the SEI'POINTS key VENTILATION subsection of the 
User Interface. 

Sequence Of Operation 
On unit with air measuring stations, configured for 
"MINIMUM IAQ", "FULLJAQ", or "J/3-2/3 IAQ" 
the damper minimum position is the programmed 
"OUTSIDE A.JR MINIMOM FLOW". 

On units configured for ''STANDARD DAMPERS" 
and the Unit Type is set to CONSTANT VOLUME the 
damper minimum position is the programmed "OA 
DAMPER WNIMUM POSITION". 
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On units configured for ''STANDARD DAMPERS" 
and the Unit Type is set to Variable AIR VOLUME or 
FLEXSYS the minimum position will vary between 
the "OA DAMPER MINIMUM POSITION" and "OA 
DAMPER MAXIMUMPOS/TJON"based on the speed 
of the VFD Supply Fan. As the fan speed decreases the 
damper position will increase. 

The following formula is used to calculate the damper 
position: 

r MP,-MPi ] 
MP=[ . 50 VFD +2(MP2·MP,) =MP, 

Where: 

·• MP :;; Active Minimum Air Flow. 

• MP 
1 
= "OA DAMPER MINIMUM POSITION". 

• MP 2 = "OA DAMPER MAXIMUM POSmON". 

·• VFD = Output to supply Fan VFD. 

Air Measuring Stations 

General 
The use of Air Measuring Stations (AMS) is the 
most ~ffective way to comply with exact ventilation 
.requirements regarditss (!f the speed of the VFD Supply 
f'an. 

There are three AMS options availabi'e on this product 
MinimuniIAQ, Full 1AQ, and 1/3-2/3 IAQ. 

On Minimum and Full IAQ a differential pressure 
transducer is used to measure a differential pressure 
across the Air Measuring Station (AMS), which 
corresponds to an average velocity through the AMS. 
The measured differential pressure is converted by the 
Unit Controller to an approximate airflow. 

On 1/3-2/3 Flow IAQ two differential pressure 
transducers, one for each AMS, arc used. This allows 
the Unit Controller to calculate the airfl.ow through each 
of the AMS stations. 

The Unit Controller applies a correction factor to 
the above values based on altitude and outdoor 
temperature. 

Beovir;ed Program ·v11hles 
.. DAMPER HARDWARE" must be set to ""MINIMUM 
IAQ", "FULL IAQ '", or "J/3 - 213 IAQ". This is set 
through the OPTIONS key VENTILATION subsection 
of the User Interface. 
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"VENTILATION SYSTEM" must be set to USER 
ENABLED. This is set through the PROGRAM key 
VENTILATION subsection of the User Interface. 

"UNIT INSTALLED A.LTJTUDE" is set using the 
SETPOINT key VENTILATION subsection of the 
Unit Controller. 

Minimum Flow IAQ 

Sequence or Operation 
Minimum Flow lAQ is an approach where only the 
minimum required OA flow is measured. This is 
accomplished by using a small Air Measurement Station 
(AMS) capable of only measuring 33% of the full flow 
capability of the unit. This is a somewhat less expensive 
flow measurement option and provides reasonable 
accuracy at low flows. However, only airflows up 
to 33% are measurable by the system. This may be 
acceptable since verifying that the minimum ventilation 
requirement is being met is most important. · 

This arrangement consists of an AMS sized for 33% 
total unit flow and a separate economizer damper 
sized for the remaining 67%. Figure 5-11 details this 
arrangement and indicates ·the three independently 
controlled dampers required for this option. Damper 
#2 and #3 shall be arranged NormalJy Closed (OV = 
'Closed, lOV = Open) and Damper#! shall be arranged 
Normally Open (OV = Open, 1 OV = Closed). 

~ 

33% . ")(, 
#3 

Measuring 

h Station 

#2 
= ~ 

Outside 
Air / 

~ 
#1 / 

/ 
?" 
I 

Exhaust 

if Air 
LD0101S.S 

FIG. 5-11 - MINIMUM FLOW MEASUREMENT 
ARRANGEMENT 
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Figure 5-12 shows the relationship between the damper 
output voltages versus the Flow Control PI for ai.rfiows 
upto 33%. 

10 Volts 

Damper 
Output 

0% 

#1 

33% 

Flow ControPI 0i:rtput 

100% 

LD010157 

FIG. 5-12 - MINIMUM FLOW MEASUREMENT 
OPTION, FLOW CONTROL , 

·•· ·Damper #3 shall remain closed at all times.unless OA 
conditions are suitable for economizing .. When OA 
conditions are suitable for economizing, 98Jllper #3, 
in addition to damper #1 and #2, shall be controlled 
per the Eco~omizc:r PI .output. Figure 5-13. details the 
relationship between damper output voltages versus the 
Economizer PI. · : · . 

10 Vcita 

Damper 
OUtput 

~ 

Economb:9rPIOutput 
100"' 

LD01D15II 

- FIG. 5-13 - MINIMUM FLOW MEASUREMENT 
OPTION, ECONOMIZER ' 

- The Unit Control has one analog output to pontrol the 
operation of the three damper acruators required for this 
option. The O to 10 VDC analog output originates at 
TB9 tenninals 5 and 6 of the l/0 control board. 

The unit uses two lleSCalers attached to the number 2 
and number 3 actuators to control their operation. The 
scaler for damper actuator 2 takes a Oto 2.5 VDC input 
and rescales this to a Oto 10 VDC output. For example, 
a 1.25 VDC input would result in a 5 volt output. The 
scaler for damper actuator 3 takes a 2.S to 10 VDC input 
and rescales this to a Oto 10 VDC output For example, 
a 5 VDC input would result iD a 3.33 VDC output. 

· ·namper l uses the O to IO VDC signal from the Unit 
Controller for the operation of the damper. However, the 
actuator is set for reverse acting. A 10 VDt.input places 
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the damper in the totally closed position. AO VDC input 
places the damper in the totally open position. 

Full Flow IAQ 

sequence or OperaUoo 
Full Flow Measurement is an approach where the full 
OA.ftow is measured by one large AMS. This approach is 
more expensive than the Minimum Flow Measurement 
approach because the AMS is larger; however, full 
OA flow is measurable. The only disadvantage to this 
approach is that flow measwemcnt accuracy decreases 
as fl.ow rate decreases and the inaccuracies can become 
quite substantial at relatively moderate :flow rates. 

This · arrangement consists of one large AMS sized 
for 100% total unit flow. Figure 5-14 details this 
arrangement With this arrangement, the outside and 
return air dampers are mechanically tied together. Only 
one Analog Output is !eguired for this option. 

' ' ' ~ ...... Dllmps#I 

' ..... 
.,.,., 

"" RA .,.,., 
Camps trl 

,' 

1 

LD10154 -

FIG. 5-14- FULL FLOW MEASUREMENT 
ARRANGEMENT 

When Ventilation Status is active, damper output#l 
shall be controlled per the Flow Control PI Output 
Figure 5-15 details the relationship of1he Damper 
Output voltage vs. the Flow Control PI Output 
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When OA conditions are suitable for economizing 
Damper Output # 1 shall be controlled per the 
Flow Control Pl Output. Figure 5-16 details the 
relationship of the OA Damper voltage vs. the 
Economizer PI Output. 
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FIG. 5-16 - FULL FLOW 
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l /3 - 2/3 Flow Measurement is an approach that 
utilizes two separate Air Measurement Stations 
to measure the full OA flow. This approach is the 
most expensive be.cause is requires two individual 
AMS's; however, reasonable measurement 
accuracy is available at all but the very smallest 
flow rates. · 

. Thi.s arrangement consists of two separate 
Air Measurement Stations, one sized for l/3 
system flow and the other sized for 2/3 system 
flow. These flow measurement stations will be · 
staged throughout the full flow range to increase 
measurement accuracy at low flow rates. Figure 5-
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FIG. 5-18 - 1/3 - 213 FLOW MEASUREMENT 
ARRANGEMENT 

18 details this arrangement. As with the Minimum 
Flow Measurement option, this option consists of 
three independently controlled dampers. Damper 
#2 and #3 shall be arranged Normally Closed 
(OV::::;: Closed, lOV = Open) and Damper #1 shall 
be arranged Normally Open (OV = Open. I OV == 
Closed). 

When Ventilation Status is active, damper output # I 
shall be controlled per the Flow Control PI Output. 
Figure 5-J 7 details the relationship of the Damper 
Output voltage vs. the Flow Control·PI Output. 

#1 
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100% 
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FIG. 5-17 - 1/3-2/3 IAQ FLOW MEASUREMENT OPTION, FLOW CONTROL 

108 JOHNSON CONffiOLS 



1 

I 
I 

-

1/3 - 2/3 IAO Flow Measuwneot Option, Flow 
Control 
When OA conditions are suitable for economizing 
Damper Output #1 shall be controlled per the 
Flow Control Pl Output. Figure 5-19 details the 
relationship of the OA Damper voltage vs. the 
Economizer PI Output. 

The Unit Control has one analog output to control 
the operation of the three damper actuators required 
for this option. The O to 10 VDC analog output 
originates at TB9 terminals 5 and 6 of the 110 
control board. 

The unit uses two rescalers attached to the number 
2 and number 3 actuators to control their operation. 

. The.scaler for .damper actuator 2 talces a 0 ·10 2.5 
VDC input and rescales this to a O to 10 VDC 
output. For example, a 1.25 VDC input would 
result in a 5 volt output. The scaler for damper 
actuator 3 takes a 2.5 to 10 VDC input and rescales 
this to a Oto l O·VDC output. For example. a 5 VDC 
input would result in a 3.33 VDC output 

Damper l uses the O to l O VDC signal from the 
. Unit Controller for the operation of the damper. 
However. the actuator is set for reverse acting. A 10 
VDC input.places the damper in the totally closed 
position. A O VDC input places the damper in the 
totally open pos1tion. 
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Air Measurement Station Auto Zero 

The Unit Control wilJ conduct a Auto Zero process 
every IO hours provided the following criteria has 
been met: 

• The llllit bas a Minimum, Full, or l/3 - 213 IAQ 
station installed. 

• The Bl output to the Supply Fan is off for 10 
minutes. 

• l O hours have elapsed since the last auto-zero 
attempt. 

• UNIT OPERATING STATE is STOP for at least 
10 minutes. 

The Unit Control, during a 15-minute period calculates 
the average and standard deviation. of each sensor. It 
then uses this information a make adjustments to future 
calculations . 

Air Measurement Station Field Adjustment 

Because the Unit Controller talces into account elevation 
and temperature in making the airflow calculation the 
calculated airflow- value is v~ accurate; however, 
in some instances the value measured by the air 
balancer may not match the value shoWJ;l in the User 
Interface. The correction factor can be programmed 
into the Unit Controller through the SETPOINTS key 
VENTILATION subsection "AMS F.A CTOR .1 " or 
"AMSFACTOR2". Dividetheair:ftowvaluemeasured ·1 
by the air balancer by the air flow value shown in the 
User Interface. Enter this value as "AMS FACTOR 1" 
or "AMSFACTOR2". 
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FIG. 5-19 - 1/3~2/3 IAQ MEASUREMENT OPTION, ECONOMIZER 
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Air Measurement Station Sensor Faults 

Full Flow IAO Air Measurement Station 

A "WRN- OA FLOW PRS I" will be displayed in the 
HISTORY buffer and a "SENSOR I MSC WARNING" 
will be posted under the STATIJS key of the Unit 
Controller under the following circumstances: 

.. The unit Controller will conduct a minimum 
value check on the "OA FLOW PRESSURE l "if 
theOA DAMPERouq,ut is>= 50%. If the "OA 
FWW PRESSURE I " is< 205 counts for 300 
seconds the Unit Control wiJI declare a "WRN 
-OA FLOWPRS / ''. 

• The unit Controller will conduct a maximum 
value check on the ''OA FLOW PRESSURE I" 
iftheOADAMPER output is< 50%. lftbe "OA 
FLOW PRESSURE l " is> 3740 counts for 300 
seconds the Unit Control will declare a "WRN 
- OA FLOW PRS J ". 

Minimum Flow IAQ Ait Measurement station 

A " WRN- OA. FLOW PRS J_" will be displayed in the 
HISTORY buffer and a "SENSOR I MSC WARNING." 
will be posted under the STATUS key of the Unit 
Controller under the following circumstances: 

·• The unit Controller will conduct a minitnum 
valuecbeckon the "OA FLOWPRESSURE /"if 
theOADAMPERoutputis> ~ 15%. lftbe "OA 
FWW PRESSURE I " is < 205 counts for 300 
seconds the Unit Control will declare a "WRN 
- OA FLOW PRS I". 

• The unit Controller will conduct a maximum 
value check on the ''OA FLOW PRESSURE J" 
iftheOADAMJ>ER outputis < 15%. Ifthe "OA 
FWW PRESSURE 1 ' 'is> 3740 counts for 300 
seconds the Unit Contra) will declare a "WRN 
- OA FLOW PRS I". 

110 
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l /3 - 2/3 IAQ Air Measurement Station 

A ''WRN- OA FLOW PRS I " will be displayed in the 
HISTORY buffer and a ''SENSOR I MSC WARNING" 
wil1 be posted under the STATUS key of the Unit 
Controller under the following circumstances: 

• The unit Controller will conduct a minimum 
value check on the "0.A FLOW PRESSURE J " if 
theOADAMPERoutputis>= 15%. Ifthe "OA 
FLOW PRESSURE I" is< 205 counts for 300 
seconds the Unit Control will declare a "WRN 
-OA FLOWPRS ! ". 
. . 

• The unit Controller will conduct a maximum 
value check on the "OA FLOW PRESSURE I " 
iftbeOADAMPERoutputis < 15.%. Ifthe "OA 
FLOW PRESSURE 1 " is> 3740 counts for 300 
seconds the Unit Control will declare a "WRN 
- OA FLOW PRS I". 

• A "WRN-OA FLOW PRS 2"will be displayed 
in the HISTORY buffer and a ''SENSOR I MSC 
WARNING" will be posted under the STATIJS 
key of the Unit Controller under t~e following 
circumstances: 

• The unit Controller will cooduct a minimum 
value check on the "OA FLOW PRESSURE2 " if 
the0ADAMPERoutputis>e65%. lfthe "OA 
FLOW PRESSURE 2" is < 205 counts for 300 
seconds the Unit. Control will declare a "WRN 
- OA FLOW PRS 2 ". 

,. The unit Controller wilJ conduct a maximum 
value check on the "OA FLOW PRESSURE 2 " 
if the OADAMPER output is< 65%. lfthc ''OA 
FLOW PRESSURE 2" is> 3740 counts for 300 
seconds the Unit Control will-declare a .. WRN 
- OA. FLOW PRS 2 ". 
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SMOKE PURGE 

The followjng parameters must be programmed into 
the Unit Controller: 

• "SMOKE P URGE SEQ l" can be set to 
"PURGE", "PRESSURIZATION", or ''EVACU­
.ATION"throughthe OPTIONS:key UNITDATA 
subsection of the User Interface. 

• "SMOKE P URGE SEQ 2" can be set to 
"/'URGE", "PRESSURIZATION", or "EVACU­
ATION"tb:rough the OPTIONS key UNlTDATA 
subsection of the User Interface. 

-• "SMOKE PURGE SEQ 3" can be set to 
"PURGE'', "PRESSURIZATJON", or "EVA.CU­
A110N"througb the OPTIONS key UNIT DATA 
subsection of the User-Interface.. · ~-

Whenever a Smoke Purge sequence is started, all uormal 
heating and cooling fu.Dctions are stopped, regardless of 
control inputs. This will occur within 2 seconds after 
the Smoke Purge signal is received. 

OD VAV units duct static pressure control is maintained 
during smoke purge op~ti~n. · 

"SMOKE P(Ji!.GE SEQ l ", ,"SMOKE PURGE SEQ.2 ", 
and "SMOKE PURGE SEQ 3" _are iru.t;iated through 
a digital input to the Unit Controller. The input for 
''SMOKE PURGE SEQ 1" is .at Terminal Block TB8 
-Terminal-4. The inputfor "SMOKEPURGESEQ2" 
is at TeJIDioaJ Block TBS - Terminal 5. The input for 
"SMOKE PURGE SEQ 3" is at Temrinal Blc;>ek TBS 
- Tenninal 7. 

· "SMOKE PURGE SEQ 1 "will have the highest priority, 
"SMOKE PURGE SEQ 2"' will have medium priority, 
and "SMOKE PURGE SEQ 3" will have the lowest 
priority. 

JOHNSON OONTR01..S 
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"PURGE" - purge shall be used to displace the an­
inside the. space with fresh outside air. When this 
sequence is started the following will occur: 

• Start the Supply Fan, if not already ON . 

• Start the Retum Fan, ifoot already ON . . 

.. Start the Exhaust Fan, if not already ON: 

• Set all Outside Air Damper Output(s) to 100%. 

• Set the Return Air Dam.per to 0% . . 

• Set the Exhaust Damper Output to 100%. 

''PRESSURJZATION" - purge shall be used to 
pressurize the building or space in order to force the air 
inside ·the space through the walls to adjacent spaces or 
outside the building envelope. When this sequence is 
started the following will occur: 

.. Start the Supply_Fan, if not already ON. 
. . 

.. Start the Return Fan, if not _alread)'. ON. 

.. Stop the Exhaust Fan if ON. 

·• Set all Outside Air Damper Output(s) to 100%. 

• Set the Return Air Damper to 0%. 

"EVA.CUA.IlON" - purge s~ be used to evacuate 
(negatively pressurize) the building or space in order 
to draw air through the walls from adjacent spaces or · _I 
outside the building envelope. When this sequence is ·I 
started the following ~ ocCW": 

·• Stop the Supply Fao if ON. 

• Start the Return Fan, if not already ON. 

·• Start the Exhaust F~. if not already ON .. 

·• Set all Outside Air Damper Output(s) to 0%. 

·• Set all Return Ak Dampers to100%. . . 

,. Set the Exhaust Damper Output to 100%. 
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SECTION ·6 - USER INTERFACE CONTROL CENTER 

USER INTERFACE CONTROL CENTER 

The User lnterface is used to commission. monitor, 
and troubleshoot the rooftop unit. It provides access to 
operational data, parameter programming, and access 
to past "history" information that was recorded at the 
time of a unit or system fault. 

The User Interface is installed in the low voltage control 
compartment of the rooftop unit. 

The User Interface uses a flexible membrane style 
keypad and bas an 80 character (2 lines of 40 characters) 
liquid crystal display. The display has a Jighted 
background for night viewing and can be viewed in 
direct sunlight. · The backlighting will energize when 
any button is pressed. 

The keypad allows complete control of the system 
from a centraJ location. The keypad offers a multitude 

of commands available to access · displays, program 
parameters, and initiate system commands. The keypad 
consists of thirty-six keys, that are divided into three 
categories, Data Entry. Navigation, and Menu Selection 
keys. A description of each of the keys is contained 
below. 

Data Entry Keys 

The Data Entty Keys provide a means to enter values for 
items that support edits. The keys available to support 
numeric input are the O tlirough 9 keys, the decimal key; 
the+/- key, the X key and the ./ key. The keys available 
to Sllpport choice input are the ~ key, the• key, the X 
key, and the ../ key . . :f:<liting is started ~Y .pressing the 
./ key. Once editing has statUd, the user must press 
either the ./ key or the X key. Any other key press will 
result in the "Press ,.,/ or X to Exit" message displayed 
for two seconds. If you try to edit an item that is view 
only it will be ignored by the menu system. 
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When a numeric value that can be modified is displayed, 
the Default. High. and Low prompt wilt be shown in 
the upper right portion of the display. The cursor will 
be shown at the digit to be changed. The cursor will 
be shown after editing has started. After the desired 
numeric value has been entered, press the ./ key to 
save the new value and exit the edit mode. Pressing 
the _. key will fill in the default value. Edits will only 
be accepted when followed by pressing the ./ key. 
Pressing the X key while in the edit mode will cancel 
the edit mode and leave the value unchanged. If an out 
of range value is entered. the Default. High and Low 
prompt is replaced by the .. Out of Range" message for 
two seconds. 

When a choice value that can be modified is displayed, 
·the_. ~ prompt will be shown in the upper right portion . 
of the display. The cursor will be shown after editing 
has been started. The _. key or the ~ key will allow 
the different choices to be viewed. When the desired 
choice is displayed, press the ./ key to save the new 
value and exit the edit mode. Pressing the X key while 
in the edit mode will cancel the edit mode aod leave the 
value unchanged. 

Navigation Keys 

The Navigation Keys provide a means to browse items 
within a menu. The keys currently available to support 
navigation are the Menu Select keys, the & key, the T 
key, the ~ key, and the ~ key. 

Pressing a Menu Select key brings the user lo the first 
screen under that menu. The screens within each menu 
are arranged in a circular list. The user may browse 
through the screens using the • key and the T key. 
Pressing the T key will advance through the screens 
in order from top to bottom until the bottom screen bas 
been reached. When the bottom screen is displayed, 
pressing the T key will wrap the display to the top 
screen of the menu. Pressing the A key will move 
through the sere.ens in order from bottom to top until 
the top screen bas been reached. When top screen is 
displayed, pressing the A key will wrap the display to 
the bottom screen of the menu. Once either the A key 
or the key 'f' is pressed, pressing any Menu Select key 
will bring the user to the :first screen under that menu 
( even if it is the same menu being viewed). 

11.t 
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Navigation through the circular list ofitems can also be 
achieved by repeated presses of the same Menu Select 
key, as Jong as no other keys are pressed. For example, 
pressing the UNIT DATA key three times will bring 
the user to the third screen of the UNIT DATA menu~ 
pressing the UNIT DATA key once, then pressing the T 
key, then pressing the Unit Data key again will bring the 
user to the first screen of the UNIT DATA menu. 

The .,.. key and the ~ key arc used to scroll "sideways" 
between the same displays for each system. For 
example, when viewing the Sys 1 Pressures under the 
COMPRESSOR SYSTEMS k:ey, pressing the ~ key 
will scroll "sideways" to the Sys :z Pressures display and 
pressing the ~ k:ey will scroll "sideways" to the Sys 
Pressures display for the last system on the unit. 

When programming numeric or non-numeric values, 
the ..- key and the • key are used to scroll forward 
(down) and backward (up) through the items to be 
programmed or set. 

Menu Select Keys 

Toe following menu keys ·are available on the User 
Interface; Status, Unit Data, Cooling, Compressor 
Systems, Supply System, Heating, Economizer. 
Ventilation, Exhaust. Setpoints, Program, Options, 
Date/Time, Schedule, Operating Hours/ Start Counter~ 
Print, Service, and History. 

Each of the above menu keys gives access to a list of 
specific items contained in that menu. To minimize 
clutter, only the items applicable to the current unit 
configuration will be displayed. Pressing any of the 
menu select keys at any time will send the user to the 
first item of the associated menu, provided the user is not 
editing an item in the current menu key item or the menu 
key is being used to navigate through a list of items. 

Tables 6-1 through 6-9 list the information that is 
contained under the Status, Unit Data, Cooling, 
Compressor Systems, Supply System, Heating, 
Economizer. Ventilation, and Exhaust menu selection 
.keys of the User Interface. The tables contain the 
Displayed Text, Pass Word Level (if applicable). Range 
of Values (if applicable), Default Value (if applicable), 
what key (Setpoints, Program, Options) to use to change 
the value {if applicable), and under what circumstances 
the item is displayed. 
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TABLE 6-1 - STATUS 

RANGE DEFAULT 
SETTING 

SHOWN WHEN DISPLAY TEXT 
LOCATION 

LOCAL STOP/ RUN f UNIT TRIP/ UNIT FAULT/ UNIT 
UNIT • OVERALL 

LOCKOUT I SMK PURGE ~PRESS f SMK PURGE#- DERIVED ALWAYS 
STATUS 

PURGE / SMK PURGE #-EVAC / UNSTABLE SYSTEM 

OCC STANDBY/ OCC COOLING LOW I OCC COOLING 

HIGH/ OCC HEATING LOW/ OCC HEATING HIGH/ 

CURRENT OPER UNOCC STANDBY/ UNOCC COOLING LOW/ UNOCC 
DERIVED 

COOLING HIGH / UNOCC HEATING LOW/ UNOCC 
UNIT TYPE EQUALS CV 

MODE 

HEATING HIGH / MORNING WARM-UP I COMFORT 

VENT COOLING/ COMFORT VENT HEATING 

OCCUPIED STANDBY/ OCCUPIED HEATING/ 

CURRENT OPER OCCUPIED COOLING/ UNOCCUPIED STANDBY/ 
DERIVED 

MODE UNOCCUPIED HEATING/ UNOCCUPIED COOLING/ 
UNIT TYPE EQUALS VAV 

- M ORNING WARM-UP 

OCCUPIED STANDBY I OCCUPIED HEATING / 

CURRENT OPER OCC COOLING W/0 BYP / OCC COOLING W/ BYP 
DERIVED 

UNIT TYPE EQUALS 

MODE I UNOCCUPIED STANDBY J UNDER FLOOR TEMP FLEXSYS 

OVERRIDE 

SUPPLY SYS NORMAL- ACTIVE I NORMAL INACTIVE / SAFETY1'RIP 
DERIVED 

STATUS / SAFETY FAULT/ SAFETY LOCKOUT 
ALWAYS 

NORMAL - COMP A ON I NORMAL· COMP B ON/ 

NORMAL - BOTH ON/ NORMAL- BOTH OFF/ SAFETY 
COMP.SYS 1 

TRIP/ SAFETY FAULT / SAFETY LOCKOUT/ LOW AM8 DERIVED ALWAYS 
STATUS 

INHIBIT / LOW SUCT TEMP UNL / HIGH DP UNLOAD/ 

USER DISABLED 

NORMAL · COMP A ON/ NORMAL - COMP 6 ON I 

COMPSYS2 
NORMAL - BOTH ON I NORMAL- BOTH OFF/ SAFETY 

TRIP/ SAFETY FAULT/ SAFETY LOCKOUT/ LOW AMB DERIVED ALWAYS 
STATUS 

INHIBIT/ l.OW SUCTTEMP UNL/ HIGH OP UNLOAD/ 

USER DISABLED 

NORMAL- COMP A ON/ NORMAL- COMP B ON I UNITSIZE EQUALS 70 TON, 

COMPSYS.3 
NORMAL - BOTH ON I NORMAL · BOTH OFF/ SAFETY 75 TON, 80TON, 85 TON, 90 

TRIP/ SAFETY FAULT/ SAFETY LOCKOUT/ LOW AMB DERIVED TON, 95 TON, 105 TON, 106 
STATUS 

INHIBIT/ LOW SUCT TEMP UNL/ HIGH DP UNLOAD/ TON, 110TON, 115TON, 

USER DISABLED 130TON, OR 150TON I 
HEATING SYS 

NORMAL · ACTIVE/ NORMAL- INACTIVE/ SAFETY 

STATUS 
TRIP f SAFETY FAULT/ SAFETY LOCKOUT I USER DERIVED ALWAYS 

DISABLED/ NONE 

ECONOSYS 
NORMAL · ACTIVE / NORMAL- INACTIVE/ SAFETY 

TRIP/ SAFETY FAULT/ SAFETY LOCKOUT/ USER DERIVED ALWAYS 
STATUS 

DISABLED / NONE 

NORMAL · ACTIVE/ NORMAL · INACTIVE/ SAFETY 

VENT SYS STATUS TRIP/ SAFETY FAULT/ SAFETY LOCKOUT/ USER DERIVED ALWAYS 

DISABLED I NONE 

EXHAUST SYS 
NORMAL -ACTNE I NORMAL - INACTIVE/ SAFETY 

TRIP/ SAFETY FAULT/ SAFETY LOCKOUT·/ USER DERIVED ALWAYS 
STATUS 

DISABLED / NONE 

SENSOR I MISC NORMAL/ WARNING I SAFETY TRIP/ SAFETY FAULT/ 

STATUS SAFETY LOCKOUT 
DERJVED ALWAYS 

FILTER STATUS OKAY/ CHANGE DERIVED ALWAYS - ... --JOHNSON CONTROLS 115 
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TABLE 6-2 - UNIT DAT.A. 
r-

DISPLAY TEXT PASS RANGE DEFAULT SETTING SHOW WHEN UNIT TYPE IS: 
WORD LOCATION 

LEVEL 
CONSTANT VOLUME/ 

CONSTANT OPTIONS/ 
UNIT TYPE 2 VARIABLE AIR VOLUM / Al..WAYS 

VOLUME UNIT DATA 
FLEXSYS 

50 TON. 55 TON, 60 TON, 

65 TON, 70 TON, 75 TON, 

80 TON, 85 TON, 90 TON, OPTIONS/ 
UNIT SIZE 2 SO TON Al..WAYS 

95 TON, 105 TON, 106 TON, UNIT DATA 

110 TON, 115 TON. 130 

TON, 150TON 

OPTIONS/ 
REFRIGERANT TYPE 2 R22 / R407C I R410A R-22 ALWAYS · 

UNIT DATA 

1 
STAGED/ WIRED ZbNE 

STAGED 
OPTIONS I UNIT TyPE EQUALS CONTROL METHOD 

TEMP/ COMM ZONE TEMP UNIT DATA CONSTANT VOLUME 

HARDWIRED, OUTSIDE 
HARDWIRED OPT.IONS/ UNIT. TYPE EQUALS SAT RESET METHOD 1 AIR, RETURN AIR, SUPPLY 

FAN SPEED 
INPUT UNIT DATA VARIABLE AIR VOLUM 

· SUPPLY AIR TEMP 

-20.0" F TO 180.0° F LOOK UP TABLE "UNIT TYPE E EQUALS 

50" F TO 150" F DERIVED 
CONSTANT VOLUME OR 

VARIABLE AIR VOLUM 

1 
-20.Cl" FTO 180.Cl" F LOOK UP TABLE 

UNIT TYPE E EQUALS 
50" F TO 6S° F 

SETOINTSf. 
FLEXSYS. 1 ss• F 

UNIT[l)ATA 

-20.0" F TO 180.0° F LOOK UP TABLE UNIT TYPE EQUALS 

OCC ZONE HEATING 
72.Cl"F · 

SETOINTS/. CONSTANT VOLU~E OR 
1 

SETPOINT + 2.00 F VARIABLE AIR VOLUM UNIT DATA 

-20.0" FTO 180.0" F L00K UP TABLE ~NIT TYPE EQUALS 

UNOCC ZONE HEATING SETOINTSJ. CONSTANT VOLUME OR 
85.00 F 

VA.RIABLE AIRVOLUM SETPOINT + 2.0" F TO 95° F UNITDATA . 

-20.0" F TO 180 .Cl" F LOOK UP TABLE UNIT' TYPE EQUAL.s 

60" F TO OCC ZONE 
68.0" F 

SETOINTS/ ' CONSTANT VOLUME OR 

COOLING SETPOINT • 2.0° F UNIT DATA VARIABLE AlR"VOLUM 

i ·20.00 F TO 160.0° F LOOK UP TABLE UNIT TYPE EQUALS 

· 50" F TO UNOCC ZONE SETOINTS/ CONSTANT VOLUME OR 
1 60.0" F 

VARIABLE AIR VOLUM COOLING SETPOINT - 2.0" F UNIT DATA 

• ONLY THE ZONE TEMP SCREEN FOR THE CURRENT ACTIVE MODE WILL BE SHOWN. 

,,....... 

......_, on Ml11J911R 
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TABLE 6-2 - UNIT DATA (CONTINUED) -
DISPLAY TEXT PASS RANGE DEFAULT SETTING SHOW WHEN UNrTiYPE JS; 

WORD LOCATION 

LEVEL 
SMOKE PURGE PURGE/ PRESSURIZATION 

PURGE 
OPTIONS/ 

1 AL.WAYS 
SEQ1 / EVACUATION UNIT DATA 

SMOKE PURGE PURGE/ PRESSURIZATION 
PRESSURIZATION 

OPTIONS/ 
1 AL.WAYS 

SEQ2 I EVACUATION UNIT DATA 

SMOKE PURGE PURGE/ PRESSURIZATION 
EVACUATION 

OPTIONS/ 
1 

/ EVACUATION 
ALWAYS 

SEQ3 UNIT DATA 

DISPLAY LANGUAGE 1 ENGLISH / SPANISH ENGLISH 
OPTIONS/ 

UNIT DATA 
/IJ..WAYS 

D1SPLAYUNl'1'$ 1 IMPERIAL/ METRIC IMPERIAL ALWAYS 

-~ 
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TABLE 6-3-COOLING 

DISPLAY TEXT 

PASS 

WORD 
LEVEL 

RANGE DEFAULT 
SETTING 

LOCATION 

FORM 100.50-NOM4 (507) 

SHOW WHEN UNITlYPE IS 

-20.0" F TO 180.0" F LOOK UP TABLE UNIT TYPE EQUALS CONSTANT - - -+------~i-------+---- -l VOLUME OR VARIABLE AIR 
50.0" F TO 150.0" F DERIVED 

VOLUM 

= - - -11..;·2;;;;0;.;;.0";...;.F..;T.;0_1;,;80.:.;.;.:,<>"...:F-,i...:;.LO;;.O;;.l<~ U.;..P..;.TA;.;B;;.;LE;;;;;.,•...;..-- -1 UNlTTYPE EQUALS FLEXSYS AND 

MAXIMUM BYPASS 

DEW POINT RESET 

i · 5().0" F TO 60.0" F DERIVED 

-20.00 F TO 180.D° F LOOK UP TABLE 

50.D° F TO 75.0" F 65.0" F 

1 Jl' F TO 100.00 F DERIVED 

CURRENT OPER MODE IS OCC 

COOLING W/ BYP 

SETPOINTS/ UNIT TYPE EQUALS FLEXSYS 

COOLING 

-20.CJD F TO 180.00 F LOOK UP TABLE UNIT TYPE EQUALS CONSTANT - - -i,,---------ii,,..,.-----t----t OCC ZO!"E HEATING SETPOINTS/ VOLUME OR VARIABLE AIR 
1 72.00 F 

+ 2.00 F TO 85.CJD F COOLING VOLUM 

-20.0" F. TO 180.0" F LOOK UP TABLE 
_ ...;,,_-1,...;.;...;.....,....,...;.;..;._-1....,;-.;.;;.;...;....;;........i,-----1 UNIT TYPE EQUALS'CONSTANT 

UNOCCZONE I 

HEATING + 2.00 F TO . 115.0" F 

95.0"F 

-20.00 F TO 180.00 F LOOK UP TAB~ 

RAT HEATING SETP 

+2" F TO RAT FOR 
HIGH SAT 

70.0" F 

SETPOINTS/ VOLUME OR .VARIABLE AIR 

COOLING VOLUM 

UNIT TYPE EQUALS VARIABLE AIR 
SETPOINTS/ 

VOLUM OR FLEXSYS 
COOLING 

OTO 100% DERIVED W---+ ;..;.:;~ ~~---+-..=.:::...:..::..:::;.....-1,. ___ _. UNIT TYPE EQUALS FLEXSYS 
OTO 100% DERIVED 

0 TO 100% DERIVED UNIT TYPE EQUALS FLEXSYS 

-20.0" FTO 180.0" F LOOK UP TABLE UNIT TYPE EQUALS FLEXSYS _ _ _.,..;., _____ ..,...._ ____ -I ____ .. 

OT0100% DERIVEC) 
AND DEWPOJNT RESET EQUALS 

ENABLED 

UNITTYPE EQUALS FLEXSYS - - ...... - -----~1-oo--- --t---- -11 
AND DEWPOINT RESET EQUALS 

-20.0" F TO 180.0" F LOOK UP TABLE 

30.0" F TO 100.0" F DERIVED 

20.0 TO 40.0% 

USER ENABLED 
USER DISABLED 

40% 

USER 
DISABLED 

ENABLED 
SETPOINTS/ 

UNIT TYPE EQUALS FLEXSYS 
COOLING 

PROGRAM/ 
UNIT TYPE EQUALS A..EXSYS 

COOLING 

• ONLY THE ZONE TEMP SCREEN FOR THE CURRENT ACTIVE MOOE Will. BE SHOWN. _.....,on __ 
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FORM 100.50-NOM4 (507) 

i,.-
TABLE 6-3 - COOUNG (CONTINUED) 

I 
PASS 

RANGE DEFAULT 
SETTING 

DISPLAY TEXT WORD 
LOCATION 

SHOW WHEN UNIT TYPE IS 

LEVEL 

UNDER FLR TEMP OVRD 1 I ACTIVE. !NACTIVE DERIVED UNITTYPE EQUALS FLEXSYS 

USER ENABLED USER PROGRAM/ 
ACTIVE SLAB CONTROL 1 UNIT 'TYPE EQUALS FlEXSYS 

USER DISABLED DISABLED COOLING 

1ST STAGE COOLING 
55.0" F TO 60.0" F 60.0"F 

SETPOINTS/ UNITTYPE EQUALS CONSTANT 
1 

SETPOINT COOLING VOLUME 

2ND STAGE COOLING 
, 50.0" F TO 60.0" F 55.0" F 

SETPOINTS/ UNIT TYPE EQUALS CONSTANT 
1 

COOLING SETPOINT VOLUME 

50.0" F • 60.0" F 55.0" F 
SETPOINTS/ UNIT TYPE EQUALS VARIABLE AIR 

SAT LOW SETPOINT 1 
COOLING VOLUM 

, 55.0" F • 65.0" F 65.0" F 
SETPOINTS/ UNIT TYPE EQUALS VARIABLE AIR 

SAT HIGH SETPOINT 1 
COOLING VOLUM 

OAT SETPOINT FOR 

OAT SETPOINT FOR SETPOtNTS/ 
UNIT TYPE EQUALS VARIABLE AIR 

1 80.0" F 
COOLING 

VOLUM AND SAT RESET METHOD 
HIGH SATTO 90" F 

EQUALS OUTSIDE TEMP 

60.0" F TO OAT 
SETPOINTS/ 

UNIT TYPE EQUALS VARIABLE AIR 

1 SETPOINT FOR LOW 70.00 F 
COOLING 

VOLUM AND SAT RESEI' METHOD . 

SQ' EQUA1.S OUTSIDE TEMP 

RAT SETPOINT, FOR 
SETPOINTS/ 

UNIT TYPE EQUALS VARIABLE AIR 

r 1 HIGH RAT +5.00 F · · 90.0" F VOLUM ANO SAT-RESET METliOD 

TO 90.0"F 
COOLING 

EQUALS RETURN TEMP 

RAT COOLING 
UNIT TYPE EQUALS VARIABI.E AIR • 

SETPOINTTO RAT SETPOINTS/ 
1 

SETPOINT FOR LOW 
80.00F VOLUM ANI;> SAT RESET METHOD 

COOLING 

SAT -5"F 
EQUALS RETURN TEMP 

FAN SPEED SETP UNIT TYPE EQUALS VARIABLE AIR 

FOR HIGH SAT TO 90% 
SETPOINTS/ 

1 VOLUM AND SAT RESET METHOD 

100% 
COOLING 

EQUALS SUPPLY FAN SPEED 

50% TO FAN SPEED SETPOINTS/ 
UNIT TYPE EQUALS VARIABLE AIR I 70% VOLUM ~O SAT RESET METHOD 

SETP FOR LOW SAT COOLING 
EQUALS SUPPLY FAN SPEED 

EVAP LEAVING AIR TEMP 
1 50.0" F • 60.0" F 

HIGH 

SETPOINTS/ 
UNITTYPE EQUALS FLEXSYS 60.0" F 

COOLING 

EVAP LEAVJNG AIR TEMP 
50.0" F • 60.0" F 50.00F 

SETPOINTS/ 

COOLING 
UNITTYPE EQUALS FLEXSYS 

LOW 

USER ENABLED 
USER DISABLE 

PROGRAM/ UNIT TYPE EQUALS VARIABLE AIR 
SUP AIR TEMPERING 2 

USER DISABLED COOLING VOLUM OR FL.EXSYS 

SETPOINTS/ 
PRESS TRANS PKG AND LOW 

MECH CLG LOCKOUT TEMP 1 0.0" F • 65.0" F 50.00 F AMBIENT PKG OTHER THAN 
COOLING 

NONE 

MECH CLG LOCKOUT TMP SETPOINTS/ 
PRESS TRANS PKG AND LOW 

2 -10.0" F. 0.0" F 0.0" F AMBIENT PKG OTHER THAN 
MINIMUM COOLING 

NONE 
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FORM 100.50-NOM4 (507) 

TABLE 64 - COMPRESSOR SYSTEMS (1, 2, OR 3) 

DISPLAY TEXT 

COMP SYS" STATUS 

COMP SYS* STATE 

CONDENSER FAN 1A / 1 

CONDENSER FAN 1B / 2 

CONDENSER FAN 2A / 3 

CONDENSER FAN 2B / 4 

CONDENSER FAN 3A / 5 

CONDEN~ER FAN 38 / 6 

.SAFETY INPUT 

PASS 

WORD 

LEVEL 

~ ~.:·:~~i~ --. - :. ;'"~.~~·.:-r.: 
l":~ }..~:~~ •.:: ;:_~:~~ ?~~-i ~~ 

SUCTION TEMP 

PRESSURE 

RANGE 

NORMAL · COMP A ON/ 

NORMAL· COMP B ON 

/ NORMAL· BOTH ON/ 

NORMAL· BOTH OFF I 

SAFETY TRIP/ SAFETY 

FAULT / SAFETY LOCKOUT 

_/LOW AMB INHIBIT/ LOW 

SUCT TEMP UNL / HIGH DP 
UNLOAD / USER DISABLED 

STOP/RUN/LOCKOUTi 

AUTO RESET 

OFF /ON 

OFF.ION 

·oFF /ON 

OFF /ON 

OFF /ON 

· OFF ION 

OKAY · FAULTED 

OKAY· FAULTED 

-20 .O" F TO 180.0" F-

DEFAULT 

DERIVED 

DERIVED 

DERIVED 

DERIVED 

DERIVED 

DERIVED 

DERIVED 

SETIING 

LOCATION 
SHOW WHEN UNIT TYPE IS 

ALWAYS 

OPTIONS/ 
ALWAYS 

COMP SYS 

UNIT SIZE EQUALS 70TON, 75TON, 

BOTO, 85TON, 90 TON, 95TON, 105 

TON, 110 TON, 11S TON 130 TON, OR 

150TON 

DERIVED . • 

UNIT SIZE EQUALS 70TON, 75 TON, 

80 TO, 85 TON, 90 TON, 95 TON, 105 

TON, 110 TON, 115 TON 130TON, OR 

150TON 

DERIVED 

DERIVED 

LOOKUP 

TABLE 

PRESS TRANS PKG INDICATES THAT 

TRANSDUCERS ARE NOT INSTAU.ED 

FOR THE APPLICABLE SYSTEM 

0 TO 200 PSTG (R22JR407_C} LOOK UP 

- 0 TO 320 PSIG (R410A) . TABLE 
PRESS TRANS PKG INDICATES THAT 

---+--------....,_..----+------4 TRANSDUCERS ARE INSTALLED FOR 
0 TO 500 PSIG (R22 / LOOKUP 

THE APPLICABLE SYSTEM· 
R407C) • OTO 800 (R410A.) TABLE 

1 -20.0" F TO 180.0" F 

0.0" F TO 50.0° F 

LOOK UP PRESS TRANS PKG INDICATES THAT 

TABLE TRANSDUCERS A.RE INSTALLED FOR ------+----+-----! DERIVED THE APPLICABLE SYSTEM 

HH:MM:SS DERNED --------1-- ---+-------l ADNAYS 
HH:MM:SS DERIVED 

USER ENABLED 
PUMPDOWN 2 

USER DISABLED 

PROGRAM/ 
DISABLED Al.WAYS 

COMP SYS. 

* MAYBE 1, 2, OR3 Continued on next page 
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TABLE 6-5 - SUPPLY SYSTEM (CONTINUED) 

PASS 

DISPLAY TEXT WORD RANGE 

LEVEL 

DUCT PRESS 

TRANSDUCER SPAN 
2 1.25, 2.5, 5.0 

0 • I tN-WG • SPAN 
DUCT STATIC RESET 

1 0 IN-WG TO DUCT 
LOWSETP 

STATIC RESET HIGH 

OUCTSTATIC 
DUCT STATIC RESET 

1 RESET LOW LIMIT 
HIGH SETP 

TO SPAN 

DUCT STATIC OVER 
2 0 - I IN-WG - 5 lN-WG 

PRESSURE 

FAN SPEED INSTABILITY 
2 15-300SEC 

TIME 

FAN SPEED INSTABILITY 
2 10 - 50% 

LIMIT 

USER ENABLED 
INSTABILITY MONITOR 2 

USER DISABLED 

RETURN PRESSURE 
2 0.15T00.45 

HIGHSETP 

r- TABLE 6-6- HEATING 

·PASS 
DISPLAY TEXT WORD RANGE 

LEVEL 

NORMAL-ACTIVE I 

NORMAL - INACTIVE 
/FAULTED/ USER 

HEATING SYS STATUS 
DISABLED/ UNDER. 

FLOOR CONTROL/ · 

NONE 

NONE/ B.ECTRIC/ 

HEATING SYSTEM TYPE 2 
STAGED GAS/ 
MODULATING GAS/ 

HOT WATER/ STEAM 

375 MBH / 750 MBH / 
GAS HEAT CAPACITY 2 

1125 MBH 

40 KW - 200V 

40KW/80KW/ 

80KW - 2rxN/ 

ELEC HEAT CAPACITY 2 100 KW-2<XN/ 

100 KW I 120 t<:N/ 

160 KW/ 200 KW/ 

.- 240KW 

122 

FORM 100.50-NOM4 (507) 

DEFAULT 
SETTING 

LOCATION 
SHOW WHEN UNIT TYPE IS 

SETPOINTSf UNIT TYPE EQUALS VARIABLE AIR 
5.0 

SUPPLY SYSTEM VOLUM OR FLEXSYS 

SETPOINTS/ 
1.51N-WG 

UNIT TYPE EQUALS VARIABLE AIR 

SUPPLY SYSTEM VOLUM OR FLEXSYS 

SETPOINTS f UNIT TYPE EQUALS VARIABLE AIR 
2:51N-WG 

SUPPLY SYSTEM VOLUM OR FLEXSVS 

SETPOINTSf UNIT TYPE EQUALS VARIABLE AIR 
3.0IN-WG 

SUPPLY SYSTEM VOLUM OR FLEXSYS 

SETPOINTS/ UNIT TYPE EQUALS VARIABLE AIR 
120SEC 

SUPPLY SYSTEM VOLUM OR FLEXSVS 

SETPOINTS/ UNIT TYPE EQUALS VARIABLE AIR 
25% 

SUPPLY SYSTEM VOLUM OR FLEXSYS 

USER PROGRAM/ UNIT TYPE EQUALS VARIABLE AIR 

DISABLED ·SUPPLY SYSTEM VOLUM OR FLEXSYS 

0.15 
SETPOINTS/ . POWER EXHAUST EQUALS 

SUPPLY SYSTEM RETURN W/EXHAUST 

DEFAULT ·SE1TING .LOCATION SHOW WHEN UNIT TYPE IS · 

DERIVED AUNAYS 

! 

NONE OPTIONS/ HEATING · ALWAYS 

HEATTYPE EQUALS 

375 MBH OPTIONS/ HEATING STAGED GAS OR 

MODUlATING GAS 

40KW OPTIONS I HEATING 
HEAT TYPE EQUALS 

ELECTRIC 

Conlinuad on next page 
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FORM 100.SO-NC3M4 (507) 

TABLE 6-6 - HEATING (CONTINUED) 

DISPLAY TEXT 

SUPPLY AIR TEMP 

MOD FURNACE OUTPUT 

FURNACE 1A MODE 

PASS 

WORD ! 
lE'IISl . 

RANGE 

I -20.0° FTO 180.00 F 

DEFAULT SETTING LOCATION · SHOW WHEN UNIT TYPE IS 

LOOKUP 
TABLE HEAT TYPE DOES NOT 

----....+--~~--------+-------+-------~--~~~EQUAL.NONE 
DERIVED 50.0" F TO 120.0" F 

1 

1 

1 

-20.0" F TO 180.00 F 
LOOKUP 

TABLE 

60" F TO OCC ZONE AlY>fAYS' · 
COOLING SETPOINT 68°F SETPOINTS / HEATING - .· ~ 
-2.0 ° F 

LOOKUP 
-20.0" F TO 180.0" F 

TABLE 

50" F TO UNOCC AI..WAYS .. 
: -. 

ZONE COOLING 60 F SETPOINTS I HEATI.NG 
SETPOINT -2.0 ° F 

-20.0" F TO 180,0" F 
LOOKUP 

TABLE 
HEATT.YPE OOES·NOT --1-----1-------~ EQUAL·NONEANO UNIT 

55.0° F-RAT 

COOLING .SETPOINT 68.0° F 

-2.00 F 

-20.0" FTO 180.0" F 
LOOKUP 

TABLE 

EQUAI..S VARIABLE AIR 
SETPOINTS I HEATING• VOLUM OR FL.EX.SYS 

HEATTYPE EQUALS 

STAGED GAS 

OTO 6 DERIVED HEATTYPE EQUAI..S ,-----+----------+----+-------------! 2 TO 6 DERIVED ELECTRIC.~R STAG,.ED GAS 

0.0 TO 100% DERIVED HEAT7YPE EQUAI..S HOT 
~ ~-+~O_K_TR_ IP_P_ED~----+~D~E~R~IVE..:::D:......t------~~-----1WA1ERHEATSTEAM 

I 1° FTC 100.0" F DERIVED 

1 O.OTO 100% DERIVED HEATTYPE"EOUAI..S ---+--------~---+----------1 37 .5 TO 900.0 MBH DERIVED MODULATING GAS 

OFF/PURGE/ 

fGNmON / ON - LOW/ 

ON· HIGH/ SAFETY 

TRIP/ SAFETY FAULT 

/ SAFETY LOCKOUT I 
FAULT-LIO 

DERIVED 
HEATING TYPE EQUALS 

MODULATING GAS 

• ONLY THE ZONE TEMP SCREEN FOR THE CURRENT ACTIVE MODE WILL BE SHOWN. 

Continued on next page 
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TABLE 6-6 - HEATING (CONTINUED) 

DISPLAY TEXT 

FURNACE 1A MOOE 

FURNACE 18 MODE 

· FURNACE 1 MODE 

FURNACE 2 MODE 

FURNACE 3 MODE 

HE..irnNG SYSTEM 

MORNING WARM UP 

ADAPT MORN WARM .UP 

NIGHT SET BACK 

HEATUMIT 

TEMPERATURE 

124 

PASS 

WORD 

LEVEL 

1 

1 

2 

RANGE 

OTO 100% 

37.5 TO 150.0 MBH 

OFF / PURGE/ 

IGNrflON/ON/ 

SAFETY TRIP/ 

SAFETY FAULT/ 

SAFETY LOCKOUT/ 

FAULT-UC 

OFF / PURGE/ 

IGNm ON / ON-LOW f ' 

ON - HIGH / SAFETY 

TRIP/ SAFETY FAULT 

/ SAFETY LOCKOUT'! 

FAULT-UC 

OFF / PURGE/ 

IGNITION I ON - LOW 1 
ON • HIGH/ SAFETY 

TRIP / SAFETY FAULT 

/ SAFETY LOCKOUT/ 

FAULT-UC 

OFF/PURGE/ 

IGNITION I ON - LOW t 
ON -HIGH/ SAFETY 

TRIP / SoflA!TY FAULT 

/ SAFETY LOCKOUT I 
FAULT-UO 

USER ENABLED 

USER DISABLED 

USER ENABLED 

USER DISABLED 

USER ENABLED 

USE:R DISABLED 

USER ENABLED 

USER DISABLED 

100.0" F •· 150.09 F 

FORM 100.50-NOM4 (507) 

DEFAULT SETTING LOCATION SHOW WHEN UNIT TYPE IS 

DERIVED 

DERIVEO 

DERIVED 

DERIVED 

DERIVEO 

DERIVED 

USER 

ENABLED 
PROGRAM/ HEATING · 

USER 

DISABLED 
PROGRAM/ HEATING 

USER 

DISABLED 
PROGRAM/ HEATING 

USER 
PROGRAM/ HEATING 

DISABLED 

130.0" F SETPOINTS / HEATING 

HEAT TYPE EOL!ALS 

MODULATING GAS 

HEATTYPE EQUALS 

MODULATING GAS 

HEATTYPE EQUALS 

STAGED GAS · 

GAS HEAT SIZE EQUALS 750 

MBH OR 1125 MBH 

GAS HEAT SIZE EQUALS 

1125 MBH 

H!;ATTYPE DOES NOT 

EQUAL NONE 

HEAT'TYPE DOES NOT 

EQUAL NONE AND 

CONSTANT VOLUME 

CONTROL METHOD DOES 

NOT EQUAL STAGED 

HEAT TYPE DOES NOT 

EQUAL NONE ANO 

CONSTANT VOLUME 

CONTROL METHOD DOES 

NOT EQUAL STAGED 

HEAT TYPE DOES NOT 

EOUALNONE 

HEAT TYPE DOES NOT 

EQUALNONE 

Continued on next page 
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TABLE 6-6 - HEAT ING {CONTINUED} 

PASS 

DISPLAY TEXT WORD RANGE 

LEVE. 

HEATING SAT 1 80.0" F • 115.0" F 

HW VALVE ACTION 2 DIRECT - REVERSE 

1ST STAGE HEATING 

SETPOINT 
1 80.0" F • 95.0" F 

2ND STAGE HEATING 

SETPOINT 
1 95.0" F • 115.0" F 

DAJL:.Y WARM UPTIME 0 MIN. TO MORNING 

DAY1 WARM UP MAX TIME 

DAILYWARII .UPilME D MIN. TO MORNING 

DAY2 WARM UP MAX TIME 

DAILY WARM UPTIME 0 MIN. TO MORNING· 

flAY3 WARM UP MAX'TIME 

DAILY WARM UP TIMER 
0 MIN. TO MORNING 

WARM UP MAX TIME 

MORNING WARM UP OPT 0 MIN. TO MORNING 

TIME WARM UP MAXTIME 

MORNING WARM UP MAX 

TIME 
1 15-240MIN. 

JOHNSON CONTROLS 

FORM 100.50-NOM4 (507) 

DEFAULT SETTING LOCATION SHOWWHEN UNITTYPE,IS 

HEAT TYPE DOES NOT 

100.0" F SETPOINTS / HEATING 
EQUAL NONE. UNIT TYPE 

EQUALS VARIABLEAIR 

VOLUM, FLEXSYS 

DIRECT PROGRAM/ HEATING 
HEATING TYPE EQUALS 

HOT WATER STEAM 

HEAT TYPE DOES NOT 

85.0" F SETPOINTS / HEA'TING 
EQUAL NONE ANO UNIT 

TYPE EQUAI..S CONSTANT 

VOLUME 

HEAT TYPE DOES NOT 

100.0' F SE1POINTS / HEATING 
EQUAL NONE AND UNIT 

TYPE EQUALS CONSTANT 

VOLUME 

HEAT TYPE DOES NOT 
EQUAL NONE AND MORN 

DERIVED 
WARM UP EQUALS 

ENABLED 

HEAT TYPE DOES NOT 

DERIVED 
EQUAL NONE AND MORN 

WARM UP EQUALS 

ENABLED 

HEATTYPE DOES NOT 

DERIVED 
EQUAL NONE AND MORN 

WARM UP EQUALS 

ENABLED 

HEATiYPE DOES NOT 

EQUAL NONE ANO MORN 
DERIVED 

WARM UP EQUALS 

ENABLED 

HEAT TYPE DOES NOT 

DERIVED 
EQUAL NONE AND MORN 

WAR.M UP EQUALS I 
ENABLED 

HEAT TYPE DOES NOT 

EQUAL NONE AND MORN 
120 MIN. SETPOINTSIHEATING 

WAR.M UP EQUALS 

ENABLED 
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TABLE 6-7 - ECONOMIZER 

DISPLAY TEXT 

ECONOSYS 

STATUS 

"ECONO 

INSTALLED 

ECONO METHOD 

TO USE 

ECONO METHOD 

ACTIVE 

ECONOMIZER 

CONTROL 

OUTPUT 

OUTSIDE AIR 

· TEMP 

OUTSIDE "AIR 

RETURN AIR 

rj.~,; I; ~~!~f/~ ~!>-: :.·:~~ _·, ;-~ 
~ . ---- ~ . . . ' . . 
•,.. • '_J:!_J,.•- _•·-...._.L'..,_' 

~:."·:-'!!~-:: .. ·": .. ·;:·, _._~f .... 

IB~·;i[fj;~Ji}fi 
OUTSIDEAIR 

ENTHALPY 

SETPOINT 

ECONOMIZER 

SYSTEM 

126 

PASS 

WORD 

LEVEL 

2 

1 

RANGE 

NORMAL -ACTIVE / 

NORMAL- INACTIVE 

/ FAULTED / USER 

DISABLED/ NONE 

NONE I ORYBULB / 

SINGLE ENTHALPY/ 

DUAL ENTHALPY 

DRY BULB / SINGLE 

ENTHALPY / DUAL 

ENTHALPY / BEST 

AVAILABLE 

DRY BULB I SINGLE 

ENTHALPY / DUAi. 

ENTHALPY 

OTO 100% 

-20,0" F TO 180.0" F 

OTO 100% 

DEFAULT 

DERIVED 

NONE 

BEST 

AVAILABLE 

DERIVED 

DERIVED 

LOOK UP TABLE 

LOOK UP TABLE 

7.2 TO 204.9 BTU/LB LOOK UP TABLE 

-20.0" F TO 180.0" F LOOK UP TABLE 

0 TO 100% LOOK UP TABLE 

7.2 TO 204.9 BTUILB LOOK UP TABLE ' 

22.0 TO 40.0 BTUILB 

USER ENABLED 

USER DISABLED 

28.0BTU/LB 

DISABLED 

FORM 100.50-NOM4 (507) 

SETTING LOCATION SHOW WHEN UNIT TYPE IS 

ALWAYS 

OPTIONS I ECONOMIZER Al.WAYS 

OPTIONS I ECONOMIZER 

SETPOJNTS / 

ECONOMIZER 

ECONOMIZER INSTALLED 

DOES NOT EQUAL NONE 

ECONOMIZER INSTALLED 

DOES NOT EQUAL NONE 

ECONOMIZER INSTALLED 

DOES NOT EQUAL NONE 

ECONOMIZER INSTALLED 

DOES NOT EQUAL NONE 

ECONOMIZER INSTALLED 

EQUALS SINGLE ENTHALPY 

OR DUAL ENTHALPY 

ECONOMIZER INSTALLED 

EQUALS SINGLE ENTHALPY 

OR'DUAI. ENTHALPY 

ECONOMIZER INSTALLED 

EQUALS DUAL ENTHALPY 

ECONOMIZER INSTALLED 

EQUALS DUAL ENTHALPY 

ECONOMIZER INSTALLED 

EQUALS DUAL ENTHALPY 

ECONOMIZER INSTAI.LEO 

DOES NOT EQUAL NONE 

ECONOMIZER INSTALLED 
PROGRAM/ ECONOMIZER 

DOES NOT EQUAL NONE 

JOHNSON CONlROLS 
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FORM 100.50-NOM4 (507) 

TABLE 6-8 - VENTILATION 

PASS 
SETTING 

DISPLAY TEXT WORD RANGE DEFAULT 
LOCATION · 

SHOW WHEN UNIT TYPE IS 
LEVEL 

NORMAL -ACTIVE/ 

NORMAL - INACTIVE 
DERIVED AJ..WAYS VENT SYS STATUS 

/FAULTED / USER 

DISABLED/ NONE 

NONE / 2 POSITION/ 

STANDARD/ MINIMUM 
OPTIONS / DAMPER STANDARD· 

AJ..WAYS 2 IAQ / FULL IAQ/ 
HARDWARE 

1/3 - 2/3 IAQ/TB<AIR 
DAMPERS VENTILATION 

• FULL IAQ 

VENTILATION 
1 

FIXED MINIMUM / FIXED OPTIONS / DAMPER HARDWARE DOES NOT EQUAJ.. 
CONTROL DEMAND MINIMUM VENTILATION NONE OR 2 POSITION 

OA DAMPER POSITION 

O.OTO 100% DERIVED DAMPER HA"RDWARE l:)()ES·NOT EQUAJ.. 

O.OT0100% DERIVED NONE 

0 TO DERIVED SPAN DERIVED DAMPER HARDWARE-MIN. IAQ I FULL JAQ / 

0 TO DERIVED SPAN DERIVED 1/3- 2/3 [AQ 

0 TO DERIVED SPAN DERIVED DAMPER HARDWARE MIN. JAQ / FULL IAQ / 

0 TO DERIVED SPAN · DERIVED 1/3 - 213. IAQ 

--- 0-100% DERIVED VENTILATION CONTROL EQUALS DEMAND 

OT020DOPPM 
LOOKUP 

TABLE 

LOOKUP 
VENTILATION CO!'fl"ROL EQUALS DEMAND 

. 0 TO 2000 PPM 
TAB~ 

:1: 0 TO 2000 PPM DERIVED 

SETPOINTS / VENTILATION CONTROL EQUAJ..S DEMAND 
100-1000 PPM 500PPM 

I VENTILATION · 

OADAMPER 
0 - 0ADAMPER SETPOINTS / DAMPER HARDWARE DOES NOT EQUAJ.. MINIMUM 1 15% 
MAXIMUM POSITION VENTILATION NONE OR 2 POSITION DAMPER POSITION 

OADAMPER OADAMPER 

MAXIMUM 1 MINIMUM POSITION 30% 
SETPOINTS/ DAMPER HARDWARE DOES NOT EQUAJ.. 

POSITION TO 100"/o 
VENTILATION NONE OR 2 POSmON DAMPER 

CONTINUOUS USER ENABLED USER PROGRAM / 
VENT USER DISABLED ENABLED VENTILATION 

UNIT TYPE EQUALS CONSTANT VOLUME 

Continued on next page 
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TABLE 6·8 - VENTILATION (CONTINUED) 

PASS 

DISPLAY TEXT WORD RANGE 

LEVEL 

COMFORT USER ENABLED 
1 

USER DISABLED VENTILATION 

MINIMUM· DERIVED 

SPAN X 5% MAXIMUM 

OUTSIDE AIR - THE LOWER OF 
1 

DERIVED SPAN X MINIMUM FLOW 

50% AND OUTSIDE 

AIR MAXIMUM FLOW 

MINIMUM - OUTSIDE 

OUTSIDEAIR AIR MINIMUM FLOW 
1 

MAXIMUM FLOW MAXIMUM· DERIVED 

FLOW 

MINIMUM OA FLOW 
SETPOINT 

1 0-100% 

UNIT INSTALLED 
1 0-99999 FT. 

ALTITUDE 
VENTILATION. USER ENABLED 

1 
SYSTEM USER DISABLED 

AMSFACTOR1 1 .0.5-1 .5 

AMSFACTOR2 1 0.5 - 1.5 

1:Z8 

FORM 100.50-NOM4 (507) 

DEFAULT 
SETTING 

LOCATION 
SHOW WHEN UNIT TYPE IS 

USER PROGRAM/ 

DISABLED VENTILATION 
UNIT TYPE EQUALS CONSTANT VOLUME 

DERIVED DAMPER HARDWARE MINIMUM IAQ / 

SPANX 
SETPOINTS/ 

FULL IAQ 11/3 • 213 IAQ AND VENTILATION 
VENTILATION 

CONTROL SET TO DEMAND 15% 

DERIVED DAMPER. HARDWARE MINIMUM IAQ I 
SETPOINTS / 

SPANX 
VENTILATION 

FULL IAQ / 1/3 • 2n IAQ AND VENTILATION 

-30% CONTROL SET TO DEMAND 

DERIVED 
SETPOINTS/ 

DAMPER HARDWARE MINIMUM IAQ / 

SPAN-X FULL IAQ / 1/3 • 2/3 IAQ AND VENTILATION 

15% 
VENTILATION 

CONTROL SET TO FIXED MINIMUM 

OFT. 
SETPOINTS/ DAMPER -HARDWARE MINIMUM IAQ / FUU 

VENTILATION IAQ / 1/3 • 2/3 IAQ 

l:JSER PROGRAM/ DAMPER HARDWARE DOES NOT EQUAL 

ENABLED VENTILATION NONE 

SETPOINTS/ DAMPER ~ARDWARE MINIMUM IAQ / FULL 
1.0 

VENTILATION IAQ / 1/3 • 2/3 IAQ 

1.0 
SETPOINiS/ 

DAMPER HARDWARE 1/3 • 2/3 IAQ 
VENTILATION 
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l TABLE 6-9 - EXHAUST 
I Ir 

PASS 

I 
SETTING 

DISPLAY TEXT WORD RANGE DEFAULT SHOW WHEN UNIT TYPE IS 
LOCATION 

LEVEL 

NORMAL-ACTIVE/ 

EXHAUST SYS STATUS 
NORMAL- INACTIVE 

/ FAULTED/ USER 
DERIVED ALWAYS 

DISABLED I NONE 

NONE/ ON-OFF DAMPER 

CTRL / C>N-OFF PRESS 

· POWER EXHAUST TYPE 2 
CNTRL / MODULATE 

DAMPER - VFO / RETURN 
SETIING 

OPTIONS/ 

EXHAUST 
ALWAYS 

FAN W/ EXH / RETURN FAN 

W/OEXH 

BUILDING PRESSURE 

-0.50 TO 0.50 INWC 
LOOK UP 

POWER .EXHAUST DOES NOT 
TABLE 

EQUAL NONE OR ON-OFF 
SETPOINTS DAMPERCTRL 1 -0.15 - +0.15 INWC 0.00 IWC 
/EXHAUST 

POWER EXHAUST _EQUALS ON 

ON-OFF DERfy'EO . OFF DAMPERS CTRL, ON-OFF 

. PRESS CNTRL. MODULATE 

r 
DERIVED 

DAMPER - VFD FAN 

EXHAUST DAMPER 
POWER EXHAUST .EQUALS 

O.OTO 100% DERIVED MODULATE DAMPER - VFD, 9R 
POSITION 

RETURN FAN WI EXH 

EXHAUST t RETURN FAN 
O.OTO 100•1', DERIVED 

POWER EXHAUST EQUALS 

VFD MODULATE DAMPER- VFD 

BLDG PRESSURE CNTRL SETPOINTS POWER EXHAUST EQUALS ON 
1 - 0.15 IWC TO +0.15 0.00 IWC 

OFFSET / EXHAUST - OFF-PRESS CTRL 

ECONO OUTPUT FOR FAN ECONO OUTPUT FOR FAN SETPOINTS POWER EXHAUST EQUALS ON 
1 10% 

I START STOP TO 100% / EXHAUST - OFF DMPR CTRL 

ECONO OUTPUT FOR FAN 0 TO ECONO OUTPUT FOR SETPOINTS POWER,EXHAUST EQUALS ON 
1 50,' 

STOP FAN START / EXHAU.ST - OFF DMPR CTRL 

EXHAUST OUTPUT FOR FAN EXHAUST OUTPUT FOR SETPOINTS POWER EXHAUST EQUALS 
1 10% 

START FAN STOP TO 100% / EXHAUST MODULATE DAMPER - VFO 

EXHAUST OUTPUT FOR FAN 0 - TO EXHAUST OUTPUT SETPOINTS POWER EXHAUST EQUALS 

FOR FAN START 
50,' 

/ EXHAUST MODULATE DAMPER - VFD STOP 

1 --

JOHNSON CONTROLS 129 



l 

l 
i 
i,-

I 
I 

,l,--

SETPOINTS 

All "Setpoints" values are numeric. Setpoints 
parameters can be viewed under their respective 
menu key on the left side of the keypad~ however, 
they can only be changed under the Setpoints 
key using the follow ing procedure. Press the 
··Setpoints" key to enter the "Setpoints" menu. The 
Enter Password screen will appear. All Setpoints 
parameters require the use of a password before 
they can be changed. See "Pass·word" in Section 
6 for information on hew to enter a Password 
into the User Interface. If a Level 1 password is 
entered, only Level I setpoints will be available for 
change. Entering a Level 2 password will make all 
setpoints available. After the password has been 
accepted, use the ~ key or the ·~ key . to select 
the menu subsection: Unit, Cooling, Compressor 
Systems, Supply System, Heating, Economizer, 
Ventilation, or Exhaust, that contains the parameter 
you would like to change. The Setpoints contained 
under each of these menu subsections and their 
password level is contained in the tables 6-1 thru 
6-9. Then use the T key and the .i. key to navigate 
to the parameter you want to change. Follow the 
instructions given in ~e Da~ Entry Keys ·section 
to ch~nge the value. 

PROGRAM 

All "Program" information is USER ENABLED/ 
USER DISABLED values. Program parameters 
can be viewed under their respective menu key. 
on the left side of the keypad; however, they can 
only be changed under the Program key using the 
following procedure. Press the .. Program" key to 
enter the "Program~· menu. The Enter Password 
screen will appear. All Program parameters require 
the use of a password before they can be changed. 
See "Password" in Section 6 for information on 
how to enter a Password into the User Inteiface. 
If a Level l password is, entered only Level 
1 "program" information will be available for 
change. Entering a Level 2 password will make 
all "program'' information available. After the 
password has been accepted, use the ...,.. key or 
the ~ key to select the menu subsection: Unit, 
Cooling, Compressor Systems, Supply System, 
Heating, Economizer, Ventilation, Exhaust, that 
contains the parameter you would like to change. 
The parameters contained under each of these menu 
subsections and their password level are contained 
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in Tables 6-1 thru 6~9. Then use the "' key and 
the • key to navigate to the parameter you want to 
change. Follow the instructions given in the Data 
Entry Keys section to change the parameter to the 
desired value. 

OPTIONS 

All "Options" information is selected from the 
listed parameter data. Options parameters can 
be viewed under there respective menu key on 
the Left side of the keypad; however. they can 
only be changed under the Options key using the 
following procedure. Press the ··options" key to 
enter the .. Options" menu. The Enter Password 
screen will appear. All Option parameters require 
the use ofa password before they can be changed. 
See "Password" in Section 6 for information on 
how to enter a Password into the User lnteiface. 
If a Level I password is entered, only Level 
1 "options" information will be available for 
change. Entering a Level 2 password will make 
al1 "options" information available. After the 
password has been accepted., use the ....: key or 
the • key to select the menu subsection: Unit, 
Cooling, Compressor· Systems, Supply System, 
Heating, Economizer, Ventilation, or Exhaust that 
contains the parameter you would like to change. 
The parameters contained under each of these menu 
subsections and their password level are contained 
in tables 6-1 thru 6-9. Then use the T key and the 
• key to navigate to the parameter you want to 
change. Follow the instructions given in the Data 
Entry Keys section to change the parameter to the 
desired value. ·· 

DATE/TIME 

To change the day. time, and date press the DATE/TIME 
key. The T key is used to scroll to the next item to be 
programmed and the .i. key scrolls to the previous 
item. The following messages will be displayed. The 
first line will be an active display and the second line 
will be the entry line. 

CLOCK FFU 18 JUN 2004 10:15:33 AM 

DAY OF MONTH =XX 

CLOCK FRI 18 JUN 2004 10:15:33 AM 

MONTH =XX 
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CLOCK FRI 18 JUN 2004 10:15:33 AM 

YEAR =XXXX 

CLOCK FRI 18 JUN 2004 10:15:33 fJ,.M 

HOUR =XX 

CLOCK FRI 18 JUN 2004 10:15:33AM 

MINUTE =XX 

CLOCK FRI 18 JUN 2004 10:15:33AM 

DAY OF WEEK =XXX 

CLOCK FRI 18 JUN 2004 10:15:33 AM 

12 HOUR PERIOD =XX 

CLOCK FRI 18 JUN 2004 10:15:33AM 

TIME FORMAT =XXXXXXX 

CLOCK FRI · 18 JUN 2001 10:15:33 AM 

POWER OFF TIME ==XXXXX 

Follow the instructions given in the Data Enny Keys 
.section to change the above values. 

SCHEOUL£ 
Toe "clock schedule" ftm.ction can be USER ENABLED 
/ USER DISABLED by using the· schedule screen 
below. 

To set the schedule, press the SCHEDULE k~y. The 
display will show the following message: 

I =~SCHEOOlE u~~ J 
SCHEDULE MON ../ TO EDIT 

-+-START ==126:00 AM STOP =10:00 PM 

SCHEDULE TUE ../ TO EDIT 

START ==Q6:00 PM STOP =10:00 PM 

SCHEDULE WED ../ TO EDIT 

START =Q6:00 AM STOP =10:00 PM 

SCHEDULE THU ../ TO EDIT 

START ~ :OOAM STOP =10:00 PM 

JOHNSON CONTROLS 
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SCHEDULE FRI ../ TO EDIT 

START =Q6:00AM STOP =10:00 PM 

SCREDULE SAT ./ TO EDIT 

START =Q6:00AM STOP =10:00 PM 

SCHEDULE SUN ./TO.EDIT 
START =Q6:00AM STOP =10:00 PM 

To change the start or stop time, press the ../ key. The 
line under the O is the cursor. If the start time is wrong, 
it may be changed from the numeric keypad. Once the 
correct value (hour and minute) is entered, press the ./ 
key. The cursor will then move to the AM/PM selection. 
This value may be chosen by the+/- key and entered by 
pressing the ./ key. This process may be followed until 
the hour, minutes, and meridian of both the START and 
STOP points are set. Press the'"" key to get the schedule 
for the next day to appear. The start and stop time of ~ch 
day may be programmed differently. If you want to view 
the schedule with.out making a change, simply press the 
~ key until the day you wish to view appears. The .£. 
key will scroll backwards t91he previous screen. 

After the SUN (Sunday) scl:iedwe appears on the display 
.a subsequent press of the T key will display the Holiday 
schedule. Th.is is a two-part display. The :first reads: 

.;, 

SCHEDULE HOl 
START =.Q6:00AM STOP -=10:00 PM 

The times may be set using the same procedure as 
described above for the days of the week. 

Continue pressing the "" key to set the 15 holiday dates. 
The display will read: I 
I SCHEDULE 

HOL1DAY01 
MMDDI 

= 1225 

The month and the day of each holiday are entered iD 
this format. Enter 0000 to not specify a holiday. The 
:tvIMDD is displayed when the value is being edited to 
rem.ind the operator what the format of this number is. 
Eg. 1225 represents December 25. 
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The line below the empty space is the cursor and will 
move to the nex.l or previous empty space when the "" 
key or the ~ key is pressed. To set the Holiday, the 
cursor is moved to the space following the day of the 
week of the holiday and the +/- key is pressed. An * 
wil I appear in the space signifying that day as a holiday. 
The Holiday schedule must be progranuned weekly. If 
there is no holiday, the +/- key is used to delete the *. 
The ./ key is used to accept the holiday schedule for 
the next seven days. 

FORM 100.S0-NOM4 (507) 

OPERATING HOURS I START COUNTER 

Compressor Operating hours and Compressor 
Starts; Supply Fan Operating hours and Supply Fan 
starts; Exhaust Fan operating hours and Exhaust 
Fan starts; and Return Fan operating hours and 
Retum Fan starts are displayed via one key press. 
The maximum value for both hours and starts is 
99,999, at which point they will roll over to 0. 
Following are the displays. 

TABLE 6-10- OPERATING HOURS/ START COUNTER 

PASS 

DISPLAY TEXT WORD RANGE DEFAULT 

LEVEL 

COMPRESSOR 1A OPER HRS 
1 DERIVED 

COMPRESSOR1ASTARTS 

COMPRESSOR 18 OPER HRS 

COMPRESSOR 18 STARTS 
1 DERIVED 

COMPRESSOR 2A OPER HRS 

COMPRESSOR 2A STARTS 
1 DERIVED 

COMPRESSOR 28 OPER: HRS 

COMPRESSOR 2B ~ARTS 
1 DERIVED 

COMPRESSOR 3A OPER HRS 
1 DERIVED 

COMPRESSOR 3A STARTS 

COMPRESSOR 38 OPER HRS 
1 DERIVED 

COMPRESSOR 38 STARTS 

CONDENSER FAN 1A 

CONDENSER FAN 1 B 

CONDENSER FAN 2A 

CONDENSER FAN 28 

CONDENSER FAN 3A .. 

CONDENSER FAN 3B 

EXHAUST FAN OPER HRS 
1 DERIVED 

EXHAUST FAN STARTS 

SUPPLY FAN OPER HRS 
1 DERIVED 

SUPPLY FAN STARTS 

RETURN FAN OPER H RS 
1 DERIVED 

RETURN FAN STARTS 

Shown below is a typical screen example. 

HOURS / STARTS OPER HRS . . XXXXX 
COMPRESSOR1A STARTS XXXXX 
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SETTING 

LOCATION 
SHOW WHEN 

' 
NUMBER OF COMPS 6. UNIT CAPACITY EQUALS 70 

TON,"75 TON, 80TON, 85TON, 90TON, 95TON, 105 

TON, 106TON, 110TON, 115TON, 130TON, 150TON. 

'. NUMBER OF COMPS 6. UNIT CAPACITY EQUALS 70 

TON, 75 TON, 80 TON, 85 TON, 90 TON, 95 TON, 105 

TON, 106TON, 110TON, 115TON, 130TON, 150TON. 

POWER EXHAUST ON/OFF DMPR / ON/OFF PRESS I 

MODULATE DAMPER - VFD. 

SUPPLY SYSTEM TYPE EQUALS RETURN FAN W/EXH 

RETURN W/0 EXHAUST. 
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PRINT 

The PRJNT function is not available. In order to 
view ooerating data, refer to Section 8 - SERVICE for 
information on how to use a MULTI-MEDIA CARP 
to record operating data. 

SERVICE 

To enter Service Mode, press the SERVICE key. 
The following message is the initial screen and is 
displayed when the SERVICE key is pressed, unless 
a Level 2 password is active. 

I SERVICE 

ENTER PASSWORD 

All the DIGITAL outputs (DO) except for the 
compressors can be forced on. In order to force the 
outputs the LOCAL STOP switch must be in the off 
position. To force aD output on use the """ or • key . 
to navigate to the SERVICE DO section. Then use the 
~ or T key to select the output you want to force on. 
Press the ./ key and then use the Ill- key to switch it 
from OFF to ON. Press the ./ key again to energize 
the output. ~t the aQOve process in reverse to turn 
the forced output back to OFF. 

JOHNSON CONTROLS 
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All 'the ANALOG outputs (AO) can be forced on. In 
order to force the outputs the LOCAL STOP switch 
must be in the off position. To force an output on 
use the • or Ill- key to navigate to the SERVICE AO 
section. Theo use the A or -,, key to select the output 
you want to force on. Press the ../ key and theD use the 
numeric key pad to enter the output value. Press the 
./ key again to energize the output. Repeat the above 
process in reverse to tum the forced output back to 0.0. 
Failure to do so will leave the forced output value in 
place until a different value is initiated by the operation 
of the unit. 

The ·IJIJ. key caD be used to jump to the beginning of 
the next section of displays aDd the ..... key ·can be used 
to jump to the beginning of the previous section of 
displays. The sections of displays are as follows: 

• Parameters 

... Analog Inputs 

.. Digital Inputs 

• Digital Outputs 

·• Analog Outputs 

The attached. SERVICE table lists the Displayed Text, 
Input or Output type, Unit Control terminal location 
(ID), Value Range, and when item is displayed. 
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TABLE 6-11 - SERVICE 

DISPLAY TEXT TYPE 

DATA LOG FORMAT 

ERROR 

. DATA LOG ERROR 
DETAIL 

ERROR 

STATE 

UPDATE FLASH 

UPDATE FLASH 

ERROR 

FACTORY RUN 

TESTER 

COMPRESSOR 1A 
DIGITAL 

OUTPUT 

COMPRESSOR 18 
DIGITAL 

OUTPUT 

DIGITAL 
COMPRESSOR 2A 

OUTPUT 

COMPRESSOR 28 
DIGITAL 

OUTPUT 
.. DIGITAi. 

COMPRESSOR 3A 
OUTPUT 

DIGITAi. 
COMPRESSOR 38 

OUTPUT 

CONDENSER FAN DIGITAL . 

1A/1 OUTPUT 

CONDENSER FAN DIGITAL 

1B/2 OUTPUT 

CONDENSER FAN DIGITAL 

2A/3 OUTPUT 

CONDENSER FAN DIGITAi. 

2814 OUTPUT 

CONDENSER FAN DIGITAL 
3A/5 OUTPUT 

CONDENSER FAN DIGITAi. 

3B/6 OUTPUT 

ELECTRIC HEAT DIGITAL 

STG1 OUTPUT 

ELECTRIC HEAT DIGITAL 

STG2 OUTPUT 

ELECTRIC HEAT DIGITAL 

STG3 OUTPUT 

ELECTRIC HEAT DIGITAL 

STG4 OUTPUT 
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IO 

TB4-2 

TB4-3 

T84-4 

TB4-5 

T84-7 

T84-S 

TB4-9 

TB4-10 

TB6-2 

TB6-3 

T86-4 

TB6-5 

TB3-2 

T83-3 

TB3-4 

T83-5 

VALUE 

RANGE 
LOCATION 

OFF 

SEE TABLE 

8-14 

SEETABLE 

8-13 

ON/OFF 

USER 

DISABLE 

/USER 

ENABLE 

ON / OFF 1/0BOARO 

ON/OFF VO BOARD 

ON/OFF VO BOARD 

ON/OFF l/OBOARD 

ON / OFF 1/0BOARD 

ON / OFF UOBOARD 

ON/OFF VO BOARD 

ON / OFF 1/0BOARD 

ON/OFF 1/0BOARO 

ON / OFF 1/0BOARD 

ON /OFF UOBOARD 

ON / OFF 1/0BOARD 

ON/OFF IIOBOARD 

ON /OFF 110 BOARD 

ON/OFF l/0 BOARD 

ON fOFF 1/0BOARD 

FORM 100.SO.NOM4 (507) 

DESCRIPTION 

USED TO ACTIVATE THE DATA LOG ·. 

FEATURE OF THE CONTROL 

DATA LOG ERROR DETAIL 

(ONLY DISPLAYED WHEN ERROR IS PRESENT) 

OATA LOG ERROR STATE 

(ONLY DISPLAYED WHEN ERROR IS PRESENT) 

USED TO UPDATE CONTROL SOFTWARE 

DESCRIPTION OF THE ERROR 

(ONLY DISPLAYED WHEN ERROR IS PRESENT) 

ONLY USED FOR.FACTORY RUN TEST 

STATUS OF THE DIGITAL OUlPUT TO 

COMPRESSOR1A 

STAT!.JS OF THE DIGITAL OUTPUTTO 

. COMPRESSOR 18 

STATUS OF THE DIGITAL OUlPUT TO 

COMPRESSOR 2A 

STATUS OF THE DIG!TAL OUTPUT TO 
COMPRESSOR 2B 

STATUS QF THE DIGITAL OUTPUT TO 

COMPRESSOR 3A 

STATUS OF THE DIGITAL OUTPUT TO 

COMPRESSOR 3B 

STATUS OF- DIGITAi. OUTPUT TO 

CONDENSER FAN 1A 

STATUS OF DIGITAL OUTPUT TO 

CONDENSER FAN 1B 

STATUS OF DIGITAi. OUTPUT TO 

CONDENSER FAN 2A 

STATUS OF DIGITAL OUTPUT TO 

CONDENSER FAN 2B 

STATUS OF DIGITALOUTPUTTO 
CONDENSER. FAN 3A 

STATUS OF DIGITAL OUTPUT TO 

CONDENSER FAN 3B 

STATUS OF ELECTRIC HEAT DIGITAL 

OUlPUT TO STAGE 1 

STATUS OF ELECTRIC HEAT DIGITAL 

OUTPUT TO STAGE 2 

STATUS OF ELECTRIC HEAT DIGITAL 

OUTPUT TO STAGE 3 

STATUS OF ELECTRIC HEAT DIGITAL 

OUTPUT TO STAGE 4 

Continued on next page 
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TABLE 6-11 - SERVICE (CONTINUED) 

VALUE 
. LOCATION DISPLAY TEXT TYPE ID 

RANGE 
DESCRIPTION 

ELECTRIC HEAT DIGITAL 
TB3-7 ON/OFF VOBOARO 

STATUS OF ELECTRIC HEAT DIGITAL 

STG5 OUTPUT OUTPUT TO STAGE 5 

ELECTRIC HEAT DIGITAL 
ON/OFF VOBOARO 

STATUS OF ELECTRIC HEAT DIGITAL 
TB3-8 

OUTPUT TO STAGE 6 STG6 OUTPUT 

ELECTRIC HEAT DIGITAL 
TB3-9 ON/OFF VO BOARD 

STATUS OF ELECTRIC HEAT DIGITAL 

STG7 OUTPUT OUTPUTTO STAGE 7 

STGGAS DIGITAL 
ON/OFF 1/0 BOARD 

STATUS OF STAGED GAS HEAT DIGITAL 
TB3-2 

FURN1 LOW OUTPUT OUTPUT TO STAGE 1 LOW 

STGGAS DIGITAL 
1/0BOARD 

STATUS OF STAGED GAS HEAT DIGITAL 
TB3-3 ON/OFF 

OUTPUT TO STAGE 1 HIGH FURN1 HIGH OUTPUT 

STGGAS DIGITAL 
TB3-4 ON/OFF VO BOARD 

STATUS OF STAGED GAS HEAT DIGITAL 

FURN2LOW OUTPUT .. OUTPUT TO STAGE 2 LOW 

STGGAS DIGITAL 
"TB3-5 ON / OFF VO BOARD 

STATUS OF STAGED GAS HEAT DIGITAL 

FURN2HIGH OUTPUT OUTPUT TO STAGE 2 HIGH 

.STGGAS DIGITAL 
TB3-7 ON/OFF 1/0BOARD 

STATUS OF STAGED GAS HEAT DIGITAL 

FURN3LOW OUTPUT OUTPUT TO STAGE 3 LOW 

STGGAS DIGITAL 
ON/OFF 1/0 BOARD 

STATUS OF STAGED GAS HEAT DIGITAL 
TB:3-a 

FURN3HIGH OUTPUT OUTPUTTO STAGE 3 HIGH 

MOD GAS DIGITAL 
ON / OFF 1/0BOARD 

STATUS OF MOD GAS HEAT DIGITAL 

OUTPUT 
TB3-2 

OUTPUT TO STAGE 1ALOW FURN1ALOW 

MOD GAS DIGITAL 
TB3-3 ON/OFF 1/0BOARD 

STATUS OF MOD GAS HEAT DIGITAL 

FURN1AHI OUTPUT OUTPUTTO STAGE 1AHIGH 

MOD GAS DIGITAL 
ON/OFF 1/0.BOARO 

STATUS OF MOD GAS HEAT DIGITAL .. 
FURN2LOW OUTPUT 

TB3-4 
OUTPUT TO STAGE 2 LOW 

MOD GAS DIGITAL STATUS OF MOD GAS HEAT DIGITAL 
TB3-5 ON/OFF 1/0BOARD 

OµTPUTTO STAGE 2 HIGH FURN2HIGH OUTPUT 

MOD GAS DIGITAL 
TB3-7 1/0BOARD 

STATUS OF MOD GAS HEAT DIGITAL 

OUTPUT 
ON/OFF 

OUTPUTTO STAGE 3 LOW FURN3LCNJ 

MOD GAS DIGITAL 
ON/OFF VOBOARD 

STATUS OF MOO GAS HEAT DIGITAL 
TB:3-a 

OUTPUT TO STAGE 3 HIGH FURN3 HIGH OUTPUT 

MOD GAS D IGITAL 
TB3-9 1/0BOARD 

STATUS OF MOD GAS HEAT DIGITAL 
ON/OFF 

OlJTPUTTO STAGE 18 FURN18 OUTPUT 

DIGITAL 
ON/OFF VO BOARD 

STATUS OF PUMP DOWN SOLENOID U.SV 
PUMP DOWN LLSV 1 TB5-2 

1 DIGITAL OUTPVT OUTPUT 
I 

PUMP DOWN Ll.SV 2 
DIGITAL 

TB5-4 ON/OFF VO BOARD 
STATUS OF PUMP DOWN SOLENOID LLSV 

OUTPUT 2 DIGITAL OUTPUT 

DIGITAL STATUS OF PUMP DOWN SOLENOID LLSV 
PUMP DOWN U.SV 3 1B5-8 ON/OFF 1/0BOARD 

3 DIGITAL OUTPUT OUTPUT 

SUPPLY FAN DIGITAL 
STATUS OF SUPPLY FAN DIGITAL OUTPUT TB1•2 ON/OFF ALWAYS 

OUTPUT OUTPUT 

RETURN FAN DIGITAL 
TB1-4 

STATUS OF RETURN FAN DIGITAL 
ON/OFF 1/0BOARD 

OUTPUT OUTPUT OUTPUT 

EXHAUST FAN DIGITAL STATUS OF EXHAUST FAN OR RETURN 
TB1-4 ON/OFF 1/0BOARD 

FAN DIGITAL OUTPUT OUTPUT OUTPUT 

I 

\,._ 
DIGITAL STATUS OF THE DIGITAL OUTPUT FOR 

VAV HEAT RELAY TB1-12 ON/OFF VO BOARD 
THE VAV HEAT RELAY OUTPUT 

Continued on next page 
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DISPLAY T.EXT TYPE ID 
VALUE 

RANGE 
DIGITAL 

T81-6 
OKAY J 

FAN FAULT 
OUTPUT FAULTED 

DIGITAL COOUHEATING 
T81-8 ON/OFF 

FAULT OUTPUT 

SENSOR/MISC DIGITAL 
TB1-10 ON/OFF 

FAULT OUTPUT 

SUPPLY FAN VFD ANALOG 0-10 
T89-1 

SPEED OUTPUT VOLT DC 

EXHAUST DAMPER ANALOG 0-10 
T89-7 

POSITION OUTPUT VOLTS DC 

EXHAUST/ ANALOG 0-10 
TB9.3 

RETURN FAN VFO OUTPUT VOLTS DC 

OADAMPER ANALOG 0-10 
TB9-5 

POSITION OUTPUT VOLTS DC 

ANALOG 
TB9-9 

0-10 
HEATING VALVE 

OUTPUT VOLTSOC 

BYPASS DAMPER ANALOG 0-10 VOLTS 
TB9-11 

POSITION Ol1TPUT DC I 
SUPPLY AIR TEMP ANALOG 

J1-1 0-5 VOLTS 
CURRENT INPUT 

MX SUPPLY AIR ANALOG 
JM 0-5 VOLTS 

"TEMP CURRENT INPUT 

I -
HEAT EXCHANGER ANALOG 

J1-2 . 0-5 VOLTS 
TEMP INPUT 

Fl.cX EVAP TEMP ANALOG 
J1-3 0-5 VOl.TS 

CURRENT INPUT 

OUTSIDE AIR 11:MP 
ANALOG 

INPUT 
J2-1 0-5 VOLTS 

RETURN AIR TEMP ANALOG 
0-5VOLTS J2-2 

CURRENT INPUT 

OUTSIDEAIR ANALOG 
. J2-3 0-5VOLTS 

HUMIDIJY INPUT 

RETURN AIR ANALOG 

HUMIDITY INPUT 
J2~ 0-5 VOLTS 

TEMPERATURE ANALOG 
J3-1 0-5 VOLTS 

SUCTION1 INPUT 

TEMPERATURE ANALOG 

SUCTION2 INPUT 
J3-2 0-5 VOLTS 

I 
TEMPERATURE ANALOG 

J~ 0-5 VOLTS 
SUCTION3 · INPUT 

!-
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LOCATION 

VOBOARO 

1/0BOARO 

1/0BOARO 

1/0 BOARD 

1/0BOARD 

1/0 BOARD 

1/0BOARD 

UOBOARO 

VO BOARD 

1/0 BOARD 

1/0BOARD 

UOBOARD 

VO BOARD 

VO BOARD 

1/0BOARO 

VO BOARD 

1/0BOARD 

1/0BOARD 

1/0BOARO 

1/0BOARO 

FORM 100.50-NOM4 (507) 

DESCRIPTION 

DIGITAL OUTPUT THAT IS GENERATED 

WHEN THERE IS A SUPPLY FAN FAULT 

DIGITAL OUTPUT THAT IS GENERATED 

WHEN THERE IS A COOLING/HEATING 

FAULT 

DIGITAL OUTPUT THAT IS GENERATED 

WHEN THERE IS A SENSOR/MISC FAULT 

ANALOG OUTPUTTO THE SUPPLY FAN 

VFD 

ANALOG OUTPUT TO THE EXHAUST 

DAMPER 

ANALOG OUTPUTTO THE EXHAUST OR 

RETURN FAN VFD 

ANALOG OUTPUT TO THE ECONOMIZER 

DAMPERS 

ANALOG OUTPUT TO THE HEATING VALVE 

ANALOG OUTPUT TO THE Fl.EXSYS 

BYPASS DAMPER 

ANALOG INPUT FROM THE SUPPLY OR 

MIXED AIR SENSOR 

ANALOG INPUT FROM THE Sl:.IPPLY OR 

MIXE[) AIR SENSOR 

ANALOG INPUT FROM THE 

TEMPERATURE SENSOR POSffiONED 

BEFORE THE HEAT SECTION 

ANALOG INPUT FROM THE 

TEMPERATURE SENSORS POSITIONED 

ON THE LEAVING SIDE OF THE 

EVAPORATOR COIL 

ANALOG INPUT FROM THE OUTDOOR AIR 

TEMPERATURE SENSOR 

ANALOG INPUT FROM THE RETURN AIR 

11:MPERATURESENSOR 

ANALOG INPUT FROM THE OUTDOOR. AIR 

HUMIDITY SENSOR 

ANALOG INPUT FROM THE RETURN AIR 

HIJMIDITY SENSOR 

ANALOG INPUT FROM THE SYSTEM 1 

SUCTION LINE TEMPERATURE SENSOR 

ANAl:.OG INPUT FROM THE SYSTEM 2 

SUCTION LINE TEMPERATURE SENSOR 

ANALOG INPUT FROM THE SYSTEM 3 

SUCTION LINE TEMPERATURE SENSOR 

Conlinued on next page 
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FORM 100.50-NOM4 (507) 

TABLE 6-11 - SERVICE (CONTINUED) 

VALUE 
LOCATION DISPLAYTEXT TYPE ID DESCRIPTION 

RANGE 
PRESSURE ANALOG 

J3-4 0-SVOLTS 1/0BOARD 
ANALOG INPUT FROM THE SYS'l'EM 1 

SUCTION1 INPUT SUCTION PRESSURE TRANSDUCER 

PRESSURE ANALOG 
J4...1 0-SVOLTS VO BOARD 

ANALOG INPUT FROM THE SYSTEM 2 

SUCTION2 INPUT SUCTION PRESSURE TRANSDUCER 

PRESSURE ANALOG 
J4..2 1/0BOARO 

ANALOG INPUT FROM THE SYSTEM 3 
0-5VOLTS 

SUCTION3 INPUT SUCTION PRESSURE TRANSDUCER 

PRESSURE ANALOG 
J4-3 0-5VOLTS 1/0BOARO 

ANALOG INPUT FROM THE SYSTEM 1 

.DISCHARGE 1 INPUT DISCHARGE PRESSURE TRANSDUCER 

PRESSURE :ANALOG 
0-5VOLTS 1/0BOARD 

ANALOG INPUT FROM THE SYSTEM 2 
J4...4 

DISCHARGE2 INPUT DISCHARGE PRESSURE TRANSDUCER 

PRESSURE ANALOG 
J4-5 1/0BOARD 

ANALOG·INPUT FROM THE SYSTEM 3 
0-SVOLTS 

D1SCHARGE3 INPUT DISCHARGE PRESSURE TRANSDUCER 

CO2 LEVEL ANALOG 
0-5VOLTS 1/0BOARD 

ANALOG INPUT OF THE OUTDOOR CO2 
JS-2 

SENSOR OUTSIDE INPUT 

CO2 LEVEL ANALOG 
JS-3 0-5VOLTS 1/0BOARD 

ANALOG INPUT FROM THE INDOOR CO2 

INSIDE INPUT SENSOR 

RETURN FAN ANALOG 
J6-1 0-5VOLTS 1/0BOARD 

ANALOG INPUT FROM THE RETURN FAN 

PRESS CURRENT INPUT PRESSURE TRANSDUCER 

DUCT'STATIC ANALOG 
J6-2 0-SVOLTS 1/0BOARO 

ANALOG INPUT FROM THE SUPPLY AIR 

PRESS CURRENT INPUT PRESSURE TRANSDUCER . 

BUILDING 
ANALOG ANALOG INPUT FROM THE BUILDING 

PRESSURE .16-3 0-5VOLTS VO BOARD 
PRESSURE TRANSDUCER INPUT 

CURRENT 

ANALOG 
0 TO 4095 AID . 

THIS IS THE AIR Fl.OW INPUT FROM THE 
OA FLOW INPUT1 J6-4 COUNTS(1·5 1/0BOARD 

TEK~RMEASUruNGSTATION INPUT 
VOLTS) 

OT04095A/D 
ANALOG 

J6-5 COUNTS(1-5 1/0BOARO 
THIS IS THE AIR FlOW INPUT FROM THE 

OA Fl.OW INPUT"2 
TEK AIR MEASURING STATION INPUT 

VOLTS) 

OTO 0.25 
OAFLOW ANALOG 

J6-4 INWC 1/0BOARO 
ANALOG INPUT FROM THE AIR MEASURING 

PRESSURE1 INPUT 
(0-5 VOLTS) 

STATIONPRESSURETRANSDUCER 

OTO 0.25 
OAFLOW ANALOG 

J6-5 INWC 1/0BOARO 
ANALOG INPUT FROM"THE AIR MEASURING 

PRESSURE2 INPUT 
(0-5VOLTS) 

STATION PRESSURE TRANSDUCER 

I 
OT02002 

ANALOG INPUT FROM THE AIR MEASUruHG OAFLOW ANAL.CG 
FPM 1/0BOARD JM 

STATION PRESSURE TRANSDUCER VELOCITY1 INPUT 
(0-5 VOLTS) 

OT02002 
OAFLOW ANALOG 

FPM 1/0BOARD 
ANAI..OG INPUTFROMTHEAIR MEASURING 

J6-5 
VELOCITY2 INPUT 

(0-5VOLTS) 
STATION PRESSURE TRANSDUCER 

ZONE TEMP ANALOG 
0-5VOLTS 1/0 BOARD 

ANAi.CG INPUT FROM THE ZONE 
n -1 

CURRENT INPUT TEMPERATURE SENSOR 

UNDERFLOOR ANALOG 
0-SVOLTS 1/0BOARD 

ANALOG INPUT FROM THE UNDER FLOOR 
n-2 

SLAB TEMP INPUT TEMPERATURE SENSOR 

UNDERFLOOR AIR ANALOG 
0-5VOLTS 1/0BOAAD 

ANALOG INPUT FROM THE UNDERFLOOR 
D -3 

HUMIDITY INPUT HUMIDliY SENSOR 

Continued on next page 
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J . TABLE 6-11 - SERVICE (CONTINUED} 

DISPLAYTEXT TYPE ID 
VALUE 

RANGE 

SUPPLY AIR ANALOG 

TEMPRST INPUT 
.Jl-4 0-5 VOLTS 

DUCT STATIC ANALOG 

PRES RESET INPUT 
J7-5 0-5 VOLTS 

FURNACE STATUS 
ANALOG 

INPUT 
J5-1 0-5 VOLTS 

FURNACE1A DIGITAL 
ON/OFF TB01-3 

STAT HI INPUT 

FURNACE STATUS ANALOG 
J5-1 0-4095 

COUNTS INPUT 

FURNACE 1 DIGITAL 
ON /OFF TB01-2 

STATUS INPUT 

FURNACE1A DIGITAL 
ON/OFF 

INPUT 
TB01-2 

STATUS 

FURNACE 18 DIGITAL 
TB01-6 ON/OFF 

STATUS JNPUT .. 

FURNACE 2 STATUS . 
DIGITAL 

INPUT 
TB01-3 ON/OFF 

DIGITAL 
TB01-4 , ON I OFF FURNACE 3 STATUS 

INPUT 

OCCUPANCY DIGITAL OCCUPIED/ 
TB8-2 

STATE .. INPUT UNOCCUPIED 

LOCAL STOP 
DIGITAL 

INPUT 
TB8-1 RUN /STOP 

FAN(G) 
DIGITAL 

INPUT 
TB8-8 ON / OFF 

DIGITAL 
TBS-10 Y1 LOW COOL ON/OFF 

INPUT 

DIGITAL 
Y2HIGH COOL TBS-11 ON / OFF 

INPUT 

DIGITAL 
W1 LOW HEAT TB8-13 ON I OFF 

INPUT 

DIGITAL 
W2HIGHHEAT TB8-14 ON/ OFF 

INPUT 

SAFETY INPUT DIGITAL OKAY/ 
TB7-1 

CHAIN 1 INPUT FAULTED 

' 

L 
SAFETYINPUT DIGITAL OKAY/ 

TB7-2 
CHAJN2 INPUT , FAULTED 

SAFETY INPUT DIGITAL 
TB7-4 

OKAY/ 

CHAIN3 INPUT FAULTED 

138 

LOCATION 

1/0BOARD 

1/0BOARO 

1/0BOARD 

FURNACE MULTIPLEXER 

1/0BOARD 

FURNACE MULTIPLEXER 

FURNACE MULTIPLEXER 

FURNACE MULTIPLEXl:R 

FURNACE MULTIPLEXER 

FURNACE MULTIPLEXER 

1/0 BOARD 

1/0BOARD 

1/0BOARO 

1/0BOARD 

1/0BOARO 

1/0BOARD 

1/0BOARD 

1/0BOARO 

VO BOARD 

1/0BOARD 

FORM 100.50-NOM4 (507) 

DESCRIPTION 

HARDWIRED ANALOG INPUT TO RESET 

THE SUPPLY AIR TEMPERATURE SET 

POINT 

HARDWIRED ANALOG INPUT TO RESET 

THE DUCT STATIC PRESSURE SET POINT 

ANALOG INPUT OF THE FURNACE . 

MULTIPLEXER 

FURNACE 1A HZ STATUS INPUT TO 

FURNACE MULTIPLEXER BOARD 

STATUS OF THE INPUT FROM THE 

FURNACE MULTIPLEXER BOARD IN 

COUNT 

FURNACE 1 STATUS INPUT TO FURNACE 

MULTIPLEXER BOARD 

FURNACE 1ASTATUS INPUT TO FURNACE 

MULTIPLEXER BOARD 

FURNACE 1B STATUS INPUT TO FURNACE 

MULTIPLEXER. BOARD 

FURNACE 2 STATUS INPUT TO FURNACE 

MULTIPLEXER BOARD 

FURNACE 3 STATUS INPUT TO FURNACE 

MULTIPLEXER BOARD 

HARDWIRED DIGITAL. INPUT TO PUT THE 

UNIT INTO THE OCCUF'IED MODE 

DIGITAL INPUT THAT TURNS THE UNIT ON 

AND OFF 

HARDWIRED DIGITAL. INPUT TO TURN THE 

SUPPLY.FAN ON AND OFF 

HARDWIRED DIGITAL INPUT TO PLACE 

THE UNIT IN FIRST STAGE COOLING 

MODE 

HARDWIRED DIGITAL INPUT TO PLACE 

THE UNIT IN SECOND STAGE COOLING 

MODE 

HAROWIREO OIGITAL INPUT TO PLACE 

THE UNIT IN FIRST STAGE HEATING 

MODE 

HARDWIRED DIGITAL. INPUT TO PLACE 

THE UNIT IN SECOND STAGE HEATING 

MODE 

DIGJTAL INPUT FROM THE COMPRESSOR 

SYSTEM 1 SAFETY CIRCUIT 

DIGITAL INPUT FROM THE COMPRESSOR 

SYSTEM 2 SAFETY CIRCUIT 

DIGITAL INPUT FROM THE COMPRESSOR 

SYSTEM 3 SAFETY CIRCUIT 

Continued on next page 
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TABLE 6-11 - SERVICE (CONTINUED) 

DISPLAY TEXT TYPE ID 
VAJ..UE 

RANGE 

SAFETY INPUTS DIGITAL OKAY! 
TB7-5 

LPC01 INPUT FAULTED 

SAFETY INPUTS DIGITAL OKAY ! 
TB7-7 

LPC02 INPUT FAULTED 

DIGITAL OKAY! SAFETYINPUTS 
TB7-8 

LPC03 INPUT FAULTED 

SUPPLY FAN DIGITAL RUNNING/ 
TB7-10 

OUTPUT INPUT STOPPED 

EXHAUST FAN DIGITAL RUNNING/ 
TB7-11 

STATUS INPUT STOPPED 

RETURN FAN DIGITAL 
TB7-11 

RUNNING/ 

STATUS INPUT STOPPED 

DIGITAL OKAY/ 
FILTER STATUS TB7-13 

INPUT CHANGE 

HW/STEAM DIGITAL 
TB7a14 

OKAY/ 

FRZSTAT INPUT FAULTED 

SMOKE PURGE 1 
DIGITAL 

INPUT 
TBB-4 ON/OFF 

SMOKE ·PURGE 2 
DIGITAL 

INPUT 
TBB-S ON / OFF 

SMOKE PURGE .3 
DIGITAL 

INPUT 
TB8-7 ON !OFF 

USER 

DUCT PRES "RESET PORT DISABLE 
COMMUN 

.BAS P1 !USER 

ENABLE 

DUCT STATIC PRES 

RESET BAS 
COMMUN 

PORT 

P1 
OTO 100% 

FAN (G)BAS COMMUN 
PORT 

ON/OFF 
P1 

MORNING WARM 

UPCMD 
COMMUN 

PORT 

P1 
ON/OFF 

OCCUPANCY 
COMMUN 

PORT OCCUPIED/ 

COMMAND P1 UNOCCUPIED 

SMOKE PURGE 1 

BAS 
COMMUN 

PORT 

P1 
ON OFF 

SMOKE PURGE 2 

BAS 
COMMUN 

PORT 

P1 
ON OFF 

JOHNSON CONTROLS 

FORM 100.50-NOM4 (507) 

LOCATION DESCRIPTION 

DIGITAL INPUT FROM THE COMPRESSOR 

110 BOARD SYSTEM 1 LOW PRESSURE SAFETY 

CIRCUIT 

DIGITAL INPUT FROM THE COMPRESSOR 

UOBOARD SYSTEM 2 LOW PRESSURE SAFETY 

CIRCUIT 

D IGITAL INPUT FROM THE COMPRESSOR 

UOBOARD SYSTEM 3 LOW PRESSURE SAFETY 

C !RCUIT 

1/0BOARD 
DIGITAL INPUT FOR THE SUPPLY FAN RUN 

VERIFICATION CIRCUIT 

1/0BOARD 
D IGITAL INPUT FROM THE EXHAUST FAN 

RUN VERIFICATION CIRCUIT 

1/0BOARD 
D IGITAL INPUT FROM THE RETURN FAN 

RUN VERIFICATION CIRCUIT 

DIGITAL INPUT FROM THE DIRTY FILTER 
J/0 BOARD 

PRESSURE SWITCH 

VO BOARD 
DIGITAL INPUT FROM THE HOT WATER 

FREEZESTAT 

1/0BOARO 
HARDWIRED OIGITAL INPUT TO PLACE 

THE UNIT IS SMOKE PURGE 1 MODE 

IIOBOARO . 
HARDWIRED DIGITAL lNPUTTO PLACE 

THE UNIT IS SMOKE PURGE 2 MODE 

IIOBOARD 
HARDWIRED DIGITAL INPUT TO PLACE 

THE UNIT IS SMOKE PURGE 3 MODE 

THIS ITEM ML!ST BE ENABLED IN ORDER 

IPUBOARD T O COMMUNICATE A DUCT STATIC 

PRESSURE RESET VALUE TO THE UNIT 

"THE DUCT STA11C RESET VALUE BEING 

IPUBOARD COMMUNICATED TO THE UNIT THROUGH 

THE BAS SYSTEM 

GIVES THE STATUS OF THE 
IPU BOARD 

COMMUNICATED FAN G INPUT 
I 

GIVES THE STATUS OF THE 

IPU BOARD COMMUNICATED MORNING WARM UP 

COMMAND 

GIVES THE STATUS OF THE 
IPUBOARD 

COMMUNICATED OCCUPANCY COMMAND 

GIVES THE STATUS OF THE 

IPUBOARD COMMUNICATED SMOKE PURGE 1 

COMMAND 
GIVES THE STATUS OF THE 

IPUBOARD COMMUNICATED SMOKE PURGE 2 

COMMAND 

Continued on next page 
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TABLE 6-11 - SERVICE (CONTINUED) 

!.,--
i VALUE 

DISPLAYTEXT TYPE ID 
RANGE 

SMOKE PURGE 3 PORT 
COMMUN ON OFF 

BAS P1 

USER 

PORT DISABLE 
SAT RESET BAS COMMUN 

P1 /USER 

ENABLE 

PORT SUPPLY AIR TEMP 
COMMUN OT0 5 VOLTS 

RESET BAS P1 

SYSTEM STOP COMMUN 
PORT 

P1 

O~ALLOWS 

ALL 

USER 

UNDER FLR HUM1 PORT DISABLE ·. 
COMMUN 

BAS P1 / US~ 

ENABLE 

UNDRFLOOR AIR 

HUMIDl1Y BAS 
COMMUN 

PORT 

P1 
OTO 100% 

USER 

UNOR FLR TEMP PORT DISABLE 
COMMUN 

/USER BAS P1 

ENABLE 

UNDERFLOOR PORT -20FTO 
COMMtJN 

SLAB TEMP BAS P1 180F 

UNIT STOP COMM1JN 
PORT 

P1 
ON I OFF 

W1 U>VV HEAT BAS COMMUH 
PORT 

P1 
ON/OFF 

W2HIGHHEAT 

BAS 
COMMUN 

PORT 

P1 
ON /OFF 

PORT 
Y1 LOW COOL BAS COMMUN ON/OFF 

P1 

Y2HIGHCOOL PORT 
COMMUN ON /OFF 

BAS P1 

ZONE TEMP BAS COMMUN 
PORT 

P1 

-20 FTO 

180 F 

FIRMWARE CRC DERIVED . OT099999 

REAL TIMEUl 
I 
lr-- • PEAK 5 SEC AND DERIVED 

AVERAGE: 

140 

LOCATION 

IPU BOARD 

IPUBOARO 

IPUBOARD 

IPUBOARD 

IPUBOARO 

!PU.BOARD 

lPUBOARD 

. ' 

IP~BOARD 

IPUBOARD 

IPUBOARD 

IPUBOARO 

IPUBOARD 

IPUBOARD 

IPUBOARO 

AJJNAYS 

FORM 100.50-NOM4 (507) 

DESCRIPTION 

GIVES THE STATUS OF THE 
COMMUNICATED SMOKE PURGE 3 

COMMAND 

THIS ITEM MUST BE ENABLED IN ORDER 

TO COMMUNICATE A SUPPLY AIR 

TEMPERATURE RESET VALUE TO THE 

UNIT 

THE SUPPLY AIR TEMPERATURE RESET 

VALUE BEING COMMUNICATED TO THE 
UNIT THROUGH THE BAS SYSTEM 

GIVES THE STATUS OF THE 

COMMUNICATED SYSTEM STOP • 

COMMAND 

THIS ITEM MUST BE ENABLED IN ORDER 

TO COMMUNICATE A UNDER FLOOR 

HUMIDITY VALUE TO THE UNIT 

THE UNDER FLOOR HUMIDITY VALUE 

BEING COMMUNICATED TO THE UNIT 

THIS ITEM MUST BE ENABLED IN ORDER 

TO COMMUNICATE AN UNDER FLOOR 

TEMPERATURE VALUE TO THE UNIT 

THIS IS THE ACTUAL UNDER FLOOR 

TEMPERATU~ VALUE BEING 

COMMUNICATED BYTHE BAS SYSTEM 

GIVES THE STATUS OF ,THE 

COMMUNICATED UNIT STOP COMMAND 

GIVES THE STATUS OF THE .-
COMMUNICATED W1 LOW HEAT 

COMMAND 
GIVES THE STATUS OF THE 

COMMUNICATED W2 HIGH HEAT 

COMMAND 

GIVES THE STATUS OF :THE 

COMMUNICATED Y1 LOW COOL 

COMMAND 

GIVES THE STAlUS OF 'THE 

COMMUNICATED Y2 HIGH COOL 

COMMAND 

GIVES THE ACTUAL VALUE OF THE 

COMMUNICATED ZONE TEMPERATURE 

THIS IS THE SIZE OF THE CODE IN THE 
SOFTWARE .AJII) IS NOT FOR FIELD USE 

THE AVERAGE AND PEAK OVER THE ~ 
5 SECONDS TIME USED BY THE USER 

INTERFACE.. THIS IS NOT FOR FIB..D USE 

Continued on next page 
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TABLE 6-11 - SERVICE (CONTINUED) 

. 
DISPLAY TEXT iYP.E ID 

VALUE 

RANGE 
LOCATION DESCRIPTION 

REAL TIME UI - THE °LOST AND PEAK TIME USED SY THE 

LOST AND PEAK 
DERIVED USER INTERFACE. THIS IS NOT FOR 

FIELD USE 

REAL TIME 

CONTROL- PBAK THE AVERAGE AND PEAK OVER THE 

5 SEC AND 
DERIVED LAST 5 SECONDS TIME USED BY THE 

AVERAGE CONTROL THIS 15 NOT FOR FIELD USE 

REAL TIME 
CONTROL· LOST DERIVED THE LOST ANO PEAK TIME USED BY THE 

AND PEAK CONTR~ THIS IS NOT FOR FIELD USE 

DE MODIFIER USED TO ENTER A SPECIFIC DE 

ADDRESS 
-1 T041943 ' INSTANCE. SEE SECTION 6 -

COMMUNICATION 

USED IN COMBINATION WITH THE 
DE MODIFIER DE MODIFIER ADDRESS TO ENTER A 

-1TOW 
OFFSET SPECIFIC DE INSTANCE. SEE SECTION 6 

• COMMUNICATION 

1200, 

P1 BAUD RATE 
4800, ESTABLISHES THE COMMUNICATION 

9600, 19200, BAUD RATE FOR PORT 1 

38400, 76800 ' 

,,.. 
P1 MANUAL MAC . AL.LOWS THE MANUAL ENTRANCE OF 

ADDRESS 
-1 TO 127 THE MAC ADDRESS FOR PORT 1. SEE .. 

SECTION 6 - COMMUNICATION 

NONE, 

P1 PARITY EVEN.ODD, DO NOT CHANGE FROM DEFAULT VALUE 

IGNORE 
FORBACNET 

P1 PROTOCOL BACNET,API KEEP SETTING ON BACNET 

P1 STOP BITS 1-2 DO NOT CHANGE FROM DEFAULT VALUE 

FORBACNET 

1200, 

P2BAUDRATE 
·4800, ESTABLISHES THE COMMUNICATION 

9600, 19200, BAUD RATE FOR PORT 2 
36400,57600 I 

P2 MANUAL MAC AL.LOWS THE MANUAL ENTRANCE OF 

ADDRESS -1 TO 127 THE MAC ADDRESS FOR PORT 2. SEE 

SECTION 6 - COMMUNICATION 

NONE, 

P2 PARITY EVEN.ODD, 
ESTABLISHES THE PARITY FOR 

IGNORE 
COMMUNICATION PORT 2 

TERMINAL, 

MODBUS 

P2 PROTOCOL 
1/0, MODBUS ESTABLISHES THE PROTOCOL FOR 

SERVER, API. COMMUNICATION PORT 2 

MODBUS 

CLIENT 
I 

Continued on next page 
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' r-
TABLE 6-11 - SERVICE (CONTINUED) 

1 

DISPLAY TEXT TYPE ID 
VALUE 

RANGE 
LOCATION DESCRIPTION 

1-2 
ESTABUSMES THE STOP BIT SETTING 

P2 STOP BITS 
FOR COMMUNICATION PORT 2 

1200, 

4800. ESTABLISHES THE COMMUNICATION 
P3 BAUD RA.TE 

9600, 19200. BAUD RATE FOR PORT 3 

38400,57600 

Af.J.OWS THE MANUAL ENTRANCE OF 
P3 MANUAL MAC 

-1 TO 127 THE MAC ADDRESS FOR PORT 3. SEE 
ADDRESS 

SECTION 6. COMMUNICATION 

NONE, 
ESTABLISHES THE PARITY FOR 

P3 PARITY EVEN.ODD, 

IGNORE 
COMMUNICATION PORT 3 

TERMINAL, 

MOOBUS 

1/0, MODBUS ESTABLISHES THE PROTOCOL FOR 
P3 PROTOCOL 

SERVER, API, COMMUNICATION PORT 3 

MODBUS 

CLIENT 

1-2 
ESTABLISHES THE STOP BIT SETTING 

P3 STOP BITS 
FOR COMMUNICATION PORT 3 

1200, 

4800, 
,' 

ESTABLISHES THE COMMUNICATION 
P-4 BAUD RATE 9600, 19200 •. BAUD RATE FOR PORT 4 

38400.57600 
.. Af.J.OWS THE MANUAL ENTRANCE OF 

P-4 MANUAL MAC 
-1TO 127 THE MAC ADDRESS FOR PORT 4. SEE 

ADDRESS 
SECTION 6 - COMMUNICATION 

NONE, 
ESTABLISHES THE PARITY FOR 

P4PAR1TY EVEN.ODD, 
COMMUNICATION PORT 4 

JGNORE 

TERMINAL, 

MODBUS 

P4PROTOCOL 
1/0,MODBUS ESTABLISHES THE PROTOCOL FOR 

SERVER, API, COMMUNICATION PORT 4 

J,l!ODBUS 

CLIENT 

1-2 
ESTABLISHES THE STOP BIT SETTING 

P4STOPBITS 
FOR COMMUNICATION PORT 4 

CONNEXSYS 

ERROR FEATURE DERIVED NOT FOR FIELD USE 

AND DETECTION 

CONNEXSYS 

ERROR PAGE AND DERNEO NOT FOR FIELD USE 

FIELD 

CONNEXSYS 

ERROR REASON DERIVED NOT FOR FIELD USE 

AND VALVE 

Continued on !'leXl page 
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TABLE 6-11 - SERVICE (CONTINUED) 

DISPLAY TEXT TYPE ID 
VALUE 

RANGE 
REAL TIME 

DERIVED 
PROBLEM STRING 

REAL TIME 
PROBLEM DERNED 

NUMBER 
REAL TIME 

PRoBLEM 
DERIVED 

JOHNSON CONTROLS 

FORM 100.50-NOM4 (507) 

LOCATION DESCRIPTION 

NOT FOR FIELD USE 

NOT FOR FIELD USE 

NOT FOR FIELD USE 

.I 
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Following is an example ofan Analog Input display that 
can be viewed from Service Mode. See Table 6-11.for 
a listing of the Analog Inputs. 

SERVICE Al PIO J07-01 
+ BUILDING STATIC PRES 

XX.XVDC 
=XX.XXINWC 

Following is an example of a DIGITAL Input display 
that can be viewed from Service Mode. See Table 6-11 
for a listing of the DIG ITAL Inputs. 

I SERVICE DI PIO TBOS-01 
LOCAL STOP RUN 

Following is an example of a DIGITAL Output 
display that can be viewed from Service Mode. The 
XXX is replaced with OFF or ON in this section. 
See Ta hie 6- I I for a listing of the digital Outputs. 

SERVICE DO PIO TB03-05 

COMPRESSOR 2A OFF 

Following is an example of an Analog Output 
display that can be viewed from Service Mode. See 
Table 6-1 I for a !is Jing of the Analog Outputs 

SERVICE AO PIO TBOS-01 XX .X VDC 
+ SYS 1 FEED VALVE OUTPUT =XXX.X % 

History Key pressed 

WARN1NG 1 WARNING2 FAULT 1 

FORM 100.50-NOM4 (507) 

HISTORY 

The History key gives the user access to WARNING 
and FAULT information. Many operating parameters 
and states are saved at the time of a fault. The History 
information can be viewed after entering the Level 2 
password. 

When the HISTORY key is pressed, the first active 
warning will be displayed. If there are not any active 
warnings, HISTORY 1 is displayed. If there are not 
any faults, .. NO FAULT' will be displayed. Data is not 
saved for warnings. Data is saved for faults. 

When a warning is displayed. the ~ key advances to 
the next warning or ms TORY I after the last warning. 
The ~ key returns to the previous warning or the highest 
HISTORY number before the first warning. 

When a HISTORY # is displayed. the ~ key advances 
to the next HISTORY # or warning 1 after the last 
fault The ~ key returns to the previous HISTORY 
# or the highest warning number before the first fault. 
Buffer number 1 is. the most recent and buffer number 
1 O is the oldest HISTORY# saved. A maximum of io 
HISTORY #'s are saved. The A and ·T key can be used 
to scroll forwards and backwards through the history 
buffer data. 

FAULT2 FAULT3 

FAULT 1 DATA FAULT 2 DAiA FAULT 3 DATA 
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The data follo-wing the initial History Fault display, is 
displayed in the same order and with the same message 
used under the respective menu function: 

• Status 

• Unit Data 

• Cooling 

• Supply System 

• Comp Sys 1 

• Comp Sys2 

• Comp Sys 3 

• Heating 

• Economizer 

• Ventilation 

• Exhaust 

• Hours/Starts 

Pressing the T key from a History Fault display changes 
the display to the Histo.cy Section display format. The 
~ and ~ keys are used to select a section. Pressing the 
History or X key returns to the History Fault display. 

· Pressing the ·iy key displays the next parameter in the 
selected list. From a parameter display, pressing the 
History or X key retums·.to the History Fault display. 
See Section 6 "Navigation Keys" for instructions for 
navigating the parameter display. 

For the following exampie, assume th.at there were three . 
faults and one wamiog logged. 

· First, the History key is pressed to get the password 
prompt. If a level 2 password is active, this prompt is 
skipped. 

·1HISTORY 
ENTER PASSWORD 

After entering the Level 2 password, tlle most recent 
W.ARNrnG is displayed. 

I HISTORY WARNING 

+ WRN-BUILDING PRS 

The ..,. key is pressed 10 move to the first fault 

HISTORY 01 31 OCT 2004 12;45:59 AM .... ~ 

+ LOCKOUT-DUCT PRS XDCR 

The ..,. key is pressed to move to tbe next older fault 
(fault# 2). 

HISTORY 02 31 OCT 2004 10:42:39 AM .... "' 
AUTO RESET-MSAT SENSOR 

JOHNSON CONTROLS 
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Toe ..,. key is pressed to move to the next older fault 
(fault# 3). 

HISTORY 03 30 OCT 2004 02:11:23 PM ~.­

WRN·BUILDING PRS 

The T key is pressed to view data saved when fault 
#3 was detected. 

HISTORY 03 - STATUS 
UNIT-OVERAU STATUS 

~ ... 
RUN 

Toe T key is pressed to view the second STATUS 
value. 

HISTORY 03 - STATUS -..i"' 

CURRENT OPER MODE RUN 

The ...,. key is pressed to change to the next data section 
(UNIT DATA). 

HISTORY 03 - UNIT DATA -..i· ... 

UNIT TYPE CONSTANT V.OLUME 

The X or lilSTORY key is pressed to go back to the 
fault display. 

HISTORY 03 30 OCT 2004 02:11:23 PM -..i·,. 

WRN-BUILDING PRS 

, 
-· 

From fault display, the X key can be· pressed to retum 
to the Power Up Banner display. 

PASSWORD 

Passwords are used to allow restricted access to the 
modification and viewing of certain parameters using 
the Setpoints, Program, Op~on.s; Date/I'ime, Schedul~, 
Operating Hours / Start Counter, Print, Service, and 
History menu keys. The menus activated by each of ., 
these buttons can only be viewed after an acceptable 
password is entered. Each parameter is associated with 
a level of access. Each level of access is associated with 
a specific password. The access levels aviulable are: 
Level 1 or Level 2. 

• If a parameter is tagged as Level 1, password 
of 9675 must be entered in order to change the 
value. 

-• If a parameter is tagged as Level 2, a password 
of 9725 must be entered in order to change the 
value. EDtering the Level 2 password will also 
allow the changing of a Level 1 parameter. 

14.li 



Pressing Setpoints, Program, Options, Date/Time. 
Schedule, Operating Hours / Start Counter, Print. 
Service, or History key will take the user to the login 
prompt. When the user is first presented with the login 
prompt. the password field will be blank. If the user 
wishes to change Level J or Level 2 parameters, the 
user must know the appropriate password. At that point, 
only the parameters changeable under the specific 
password level will be displayed. For example, if the 
user presses the Options menu key, and then eoters a 
Level 1 password, the user wil1 be presented with a list 
of option parameters tha.t have been tagged as Level 
1. If the user enters a level 2 password. all paramet.ers 
are displayed. 

The password is entered by pressing the correct 
sequence of numerical keys (the O key through the 9 
key). then pressing the ./ key. As digits are entered, 
asterisks will be placed in the password field. Once 
entered, the menu system will compare the password 
to a list of stored passwords. If the entered password 
matches one of the stored passwords, the user is allowed 
access at the specified level, and the display will show 
the first applicable parameter of the menu list, with the 
appropriate edit prompts. If th~ password is not correct. 
the screen will display "Password Incorrect" for two 
seconds and then revert back to the Login Prompt. 
Pressing the X key during password entry will cancel 
the password entry process and take the user back to 
the Login Prompt. 
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Once a password has been accepted, reentry of that 
password will not be required until either the user 
presses a menu key other than Setpoints, Program, 
Options. Date/Time. Schedule. Operating Hours/ Start 
Counter, Print, Service, History or key activity is idle 
for fifteen minutes. This ensures that the menu syStem 
reverts to password protection within an acceptable 
timeout. 

POWER UP BANNER 

When power is first applied to the control panel, the 
following message will be displayed for two seconds: 

The top line displays the copyright message. The bottom 
line displays the software version. and the present date 
and time. 

The software version number will be. in the following 
fonnats: 

• C.ECO.ZZ.YY (control board released version). 

• Where C is the Product Classification and stands 
for Commercial unit. 

• ECO is the Famiiy Code and stands for YPAL 
Packaged Rooftop Air Conditioner Control 
Panel. 

• ZZ • the Product Code. 

.. YY = the Version Number. 

JOHNSON CONTROLS 
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COMMUNICATION 

The Unit Controller is designed to communicate with a 
Building Automation System and a printer. 

The BuildingAutomation System communication uses 
BACnet protocol, MS/I'P, Modbus I/0, Modbus Server, 
Modbus Client or Terminal. Other Building Automation 
system networks can be connected by using a router. 

The printer communication uses ASCil protocol and 
RS-232 hardware. 

Communication Ports 

The IPU Control board has four seria1 communication 
ports. BACnet MS/IP must used Port 1 and Terminal 
must use Port 2, which is the RS232 Port. Other 
protocols may be selected on Ports 2, 3, or 4. 

BACnet wiring 

All BACnet devices are "daisy .chained" together using 
a twisted: pm, the (+) is connected to the ( +') and the (-) 
,to the(-). The connections on the PORT l connector 
are as follows: 

1 -- SV 
2- Ground 
3 - Ree:eive (-) 
4-Tzansmit (+) 
5 -Open 

PORT l (.14) 

PORT3 (J2) 

FIG. 6-2 - IPU CONTROL BOARD 
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Device Object Instance (DE) 

The unit is shipped to automatically establish the DE 
address after the MAC address is established us.ing the 
MAC address switches on the IPU or through the User 
Interface. The default Device Object Instance (DE) 
would be 23000 plus the MAC address. 

The MAC address can be set in two ways using the 
MAC Address Switches on the IPU or though the 
Servjce Key of the User lnterface. The 8-way binary 
switch uses seven of the rockers to set the MAC address. 
The network address must be between 1 and 127. To 
determine the node address, add the value of each DIP 
switch in the ON position as shown in Figure 6-3. 
Switch 8 must always be 'in the ON position to allow 
terminal operation. 

MAC Address 2 J MAC Address 99 

-l--la::i C) 

-.1""-la::::J ..... 

21 IICJCO 

FIG. 6-3 - MAC ADDRESS SWITCHES · 

MAC ADDRESS SWJTCH 

SW2 

NOT USED 
SWJ 

LD11197B 

1A7 

I 
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As stated above the MAC address can also be sel using 
the Service Key. Go to parameter "Pl MANUAL MAC 
ACCESS". Press the ./ key and enter the MAC address 
number using the numeric keypad and then press the ./ 
key again. The MAC address can be a number from 0 
to 127. If the MAC address is entered using the User 
Interface the control will ignore any values entered 
through the MAC Address Switches. In order to make 
the MAC Address switches active again a value of-I 
would need to be entered for the .. PI MANUAL MAC 
ACCESS". In order to use the above procedure to 
establish the Device Object Instance (DE) the value for 
"DE MODIFIER OFFSET" MUST BE SETTO-l." 

In most applications the above procedure allows the 
Device Object Instance (DE) to be established. Some 
applications may request that the Device Object Instance 
(DE) be set to a given value. This can be done through 
the User Interface. To do this you would use the "DE 
MODIFIER ADDRESS" in conjunction with the "DE 
MODIFIER OFFSET". Using this feature the Device 
Object Instance (DE) would be the ("DE MODIFIER 
ADDRESS" X toO) + "DE MODIFIER OFFSET". For 
ex.ample if you wanted a DE address of2010 the ·'DE 
MODIFIER ADDRESS" to 20 and the "DE MODIFIER 
OFFSET' to 10. The Device Object instance (DE) is 
limited to a value between O and 4,194,303. 

The "DE MODIFIER ADDRESS" and the "DE 
MODIFIER OFFSET'' are both set using the Service key 
of the User Interface. Go to parameter "DE MODIFIER 
ADDRESS ... Press the ./ key to enter the DE Modifier 
Address number using the numeric keypad and then 
press the ./ key again. Then go to parameter .. DE 
MODIFIER OFFSET". Press the ./ key to enter the 
DE Modifier Offset number using the numeric keypad 
and then press the ./ key again. 
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Additional Settings 

The following parameters can also be programmed 
using the SERVICE Key; 

PORT J 

"Pl BAUD RA.TE" 

"PI MANUAL MAC ADDRESS" 
"Pl PARITY" 

"Pl PROTOCOL" 

"Pl STOP BITS" 

PORT2 
"P2 BAUD JUTE" 

"P2 MANUAL MAC ADDRESS"' 

"P2 PARITY" 

"P2 PROTOCOL" 

"P2 STOP BITS" 

PORT3 
'!P3 BAUD RA.TE" 

"P3 MANUAL MAC ADDRESS" 
"P3 PARITY" 

"P3PROTOCOL " 

"P3 STOP BITS" 

PORT 4 

"P4 BAUD JUTE" 

"P4 MANUAL MAC ADDRESS" 

"P4 PA.RJTY'' 

"P4 PROTOCOL" 
"P4 STOP BITS" 

Table 6-12 gives the BACnet name, BACnet Object 
l'ype ao:d Instance, and the Modbus Register Address 
for the available communication points. 

Lt 
Any time a change is made to the MAC 
address using the DIP ~ches or a 
change to the above communication 

( CN.1rJON J pfl1'.ameters using the Service Key of 
· · the User Interface the main power to 

the unit must be cycled OFF and back 
ON tc change the value in memory. 

JOHNSON CONTROLS 
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TABLE 6-12 - BACNET MS!TP, MODBUS, BACNET IP (See notes at end of table) 

BACNET 
MODBUS 

USER INTERFACE READ/ OBJECT 
REGISTER POINTS UST DESCRIPTION BACNET NAME 

NAME WRJTE TYPEAND 
ADDRESS 

INSTANCE 

DUCT STATIC SET 
R AI01 514 

A DERIVED VALUE THE DUCT STATIC IS 
ACT _DSP_SP 

POINT CONTROU.EO TO ("WC) 

ACTIVE MINIMUM 
AI02 515 

A DERIVED VALUE THE MINIMUM VENTILATION AIR 
ACT_MIN_FLOW R 

IS CONTROLI..ED TO (CFM) AIRFLOW 

ACT_MIN_POS 
ACTIVE MINIMUM 

POSITION 
R AI03 516 

A DERIVED VALUE THE DAMPER 15 CONTROLLED 

TO FOR MINIMUM VENTILATION AIR{%) 

ACT_SAT_SP SUPPLY AIR SETP R AI04 517 
A DERNED VALUE THE Sl)PPLY AIR TEMPERATURE 

15 CONTROl..1.ED TO (F) 

ALLOWS THE ACTIVE SLAB CONTROL FEATURE TO 
ACTIVE SLAB 

R/W AV77 1102 BE TURNED ON AND OFF ON FLEXSYS UNITS (0 ., ACT_SLAB_CTL 
CONTROL 

OFF / 1 =ON) 

BUILD_PRES_SP 
BUILDING 

PRESSURE SP 
R/W AV01 1026 THE BUILDING P.RESSURE SET POINT (-WC) 

BUllDING STATIC 
BLD_STAT_PRS R 

PRES 
AI05 518 ACTUAL BUILDING PRESSURE INPUT ("WC) 

BYPASS_ 

DAMPER 
BvPASS DAMPER R Al06 519 ACTUAL BYPASS DAMPER POSITION (%) 

co2_1_0UT CO2 1 (OUTSIDE) R AI07 520 ACTUAL OUTDOOR CO2 VAL~E (PPM) 

C02_.2_1NS1DE C021 (INSIDE) R A108 521 ACTUAL INDOOR CO2 VALUE (.PPM) 

lHE DIFFERENCE BETWEEN THE INDOOR AND . . 
C02_0FFSET CO2 OFFSET R/W AV02 1027 OUTSIDE CO2 MUST EXCEED 11-ilS VALUE TO 

INITIATE DEMAND VENTILATION (PPM) 

COOLING/ GIVES THE FAULT STATUS OF THE COOUNGAND ' 
COL_HEAT _FLT R Bl02 1263 

HEATING SYSTEM (0 - NO FAULT; 1 - FAULTED) HEATING FAULT 

COMP_1A COMPRESSOR1A R B103 1284 STATUS OF COMPRESSOR 1A, (0 = OFF, 1 a ON) 

COMP_1B COMPRESSOR 1B R B104 1285 STATUS OF COMPRESSOR 18, (0 = OFF, 1 = ON) 

COMP_2A COMPRESSOR 2A R BJOS 1286 STATUS OF COMPRESSOR 2A, (0 • OFF, 1 "'ON) 

COMP_2B COMPRESSOR 2B 'R 6106 1287 STATUS OF COMPRESSOR 28, (0 • OFF, 1 ., ON) 

COMP_3A COMPRESSOR 3A R 8107 1286 STATUS OF COMPRESSOR 3A, (0"' OFF, 1 = ON) 

COMP 3B COMPRESSOR 38 R BIOS 1289 STATUS OF COMPRESSOR 3B, (O • OFF, 1 • ON) 

COMPRESSOR 
STATUS OF COMPRESSOR SYSTEM 1 LOW 

COMP _ LPC0 _ 1 R BI09 1290 PRESSURE CUTOUT CIRCUIT (0 - FAULTED/ 1 • NO 
LPCO 1 

FAULT) 

I 
COMPRESSOR 

STATUS OF COMPRESSOR SYSTEM 2 LOW 

COMP _LPC0_2 R 6110 1291 PRESSURE CUTOUT CIRCUIT (0- FAULTED/ 1 - NO 
t.PC02 

FAULT) 

COMPRESSOR 
STATUS OF COMPRESSOR SYSTEM 3 LOW 

COMP_LPC0_3 R B111 1292 PRESSURE CUTOUT CIRCUIT (0 • FAULTED/ 1 • NO 
LPC03 

FAULT) 

COMPRESSOR 
STATUS OF COMPRESSOR SYSTEM 1 

COMP _STAT_ 1 " R B112 1293 COM'RESSOR SAFETY CIRCUIT (0 - FAULTED/ 1 
STATUS 1 

- NO FAULT) 

COMPRESSOR 
STATUS OF COMPRESSOR SYSTEM 2 

COMP _STAT _2 R 8113 1294 COMPRESSOR SAFETY CIRCUIT (0 - FAULTED/ 1 
STATUS2 

~NO FAULT) 

Continued 00 next page 
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TABLE 6-12- BACNET MSfTP, MODBUS, BACNET IP (CONTINUED) (See notes at end of table) 

BACNETNAME 
USER INTERFACE READI 

NAME WRITE 

COMPRESSOR 
COMP _STAT_3 

STATUS 3 
R 

DUCT STATIC 
DCT_ST_PR_RT R 

PRES RST 

DUCT STATIC 
DCT_STAT_PRS R 

PRES 

DEW POUll'T 
DEW_PNT_RST 

RESET 
R/W 

DUCT STATIC 
DSP _HI_LIMIT R/W 

HIGH LIMIT 

DUCT STATIC 
DSP _LO_LIMIT R/W 

LOW LIMIT 

DUCT STATIC 
CSP _RST _BAS R/W 

PRES RSTBAS 

ECONOMIZER ·rwv ECONO_INSTAL 
INSTALLED 

ECON_ME_USED 
ECONOMIZER 

METHOO 
R 

ECONOMIZER 

ECON_STATUS SUITABLE R 
ECON INSTALLED 

EL_AIR_TMP _H 
EVAP LEAVING 

AIR TEMP HIGH 
R/W 

EL_AIR_TMP_L 
EVAP LEAVING 

AIR TEMPLOW 
R/W 

EVAP _AIR_TMP 
EVAPORATOR AIR 

TEMP 1 
R 

EXHAUST _FAN EXHAUST FAN R 

EXHAUST FAN 
R EXH_FAN_STAT 

STATUS 

EXHAUST 
EXHAUST_OUT R 

OlJT'PllT 
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BACNET 
MODBUS 

OBJECT 

TYPE AND 
REGISTER 

ADDRESS 
INSTANCE 

B114 1295 

Al16 529 

Al17 530 

AVSO 1105 

AV03 1028 

AV04 . 1029 

AV05 1030 

AV81 1106 

Al18 531 

Al19 532 

AV07 1032 

AV08 1033 

Al20 533 

8122 1303 

B121 1302 

Al21 534 

POINTS LIST DESCRIPTION 

STATUS OF COMPRESSOR SYSTEM 3 

COMPRESSOR SAFETY CIRCUIT (0 - FAULTED I 1 

-NO FAULT) 

A HARDWIRED ENTERED ANALOG VOLTAGE THAT 

RESULTS IN A ~RESET DOWN FROM THE DUCT 

STATIC HIGH LIMIT BASED ON A PERCENT OF THE 

DIFFERENCE BETWEEN DUCT STATIC HIGH LIMIT 

AND DUCT STATIC LOW LIMIT(%) 

ACTUAL DUCT STATIC PRESSURE INPUT TO THE 

CONTROL ('WC) 

THIS ALLOWS THE DEW POINT RESET FEATURE TO 

BE TURNED ON AND OFF ON FLEXSYS UNITS (0: 

OFF/ 1 "'ON) 

THE DUCT STATIC UPPER SET POINT ("'N.C) 

THE DUCT STATIC LOWER SET POINT ('WC) 

A BAS ENTERED VALUE THAT RESULTS IN A 

%RESET DOWN FROM THE DUCT STATIC HIGH 

LIMIT BASED ON A PERCENT OF THE DIFFERENCE 

BETWEEN DUCT STATIC HIGH LIMIT AND DUCT 

STATIC LOW LIMIT(%). "DUCT PRES RST BAS" 

MUST BE ENABLED USING THE SERVICE KEY IN 

ORDER iO USE THIS FEATURE 

ALLOWS THE ECONOMIZER FEATURE TO BE 

TURNED ON AND OFF (0 = OFF/ 1 = ON) 

THE ECONOMIZER METHOO BEING USED BY THE 

CONTROL (0 - DRY BULB; 1 • SINGLE ENTHALPY: 2 

- DUAL ENTHALPY) 

STATUS OF THE ECONOMIZER OPTION (0 

- INSTALLED AND INACTIVE; 1 - INSTALLED AND 

ACTIVE; 2 - NOT INSTAU.EO) 

ON A FLEXSYS UNIT WITH BYPASS THIS IS THE 

SUPPLY AtR TEMPERATURE HIGH SET POINT (F) 

ON A FLEXSYS UNIT WITH BYPASS THIS IS THE 

SUPPLY AIR TEMPERATURE LOW SET POINT (F) 

ACTUAL TEMPERATURE OF AIR LEAVING THE 

EVAPORATOR COIL ON A FLEXSYS UNIT (F) 

THE STATUS OF THE BINARY OUTPUT FOR THE 

.EXHAUST (0 = OFF / 1 = ON) 

lHE STATUS OF THE EXHAUST FAN RUN 

VERIFICATION CIRCUIT (0 - VERIFICATION CIRCUIT 

OPEN I 1 - VERIFICATION CIRCUIT CLOSED) 

CONTROL ouwvr TO THE EXHAUST DAMPER (%) 

Continued on next page 
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TABLE 6-12- BACNET MSrrP, MODBUS, BACNET IP (CONTINUED) (See notes at end of table) 

USER INTERFACE READf 
BACNET NAME NAME Wftlt'E 

MORN_WUP_ MORNING WARM 
RN/ 

CMD UPCMND 

RAT HEATING 
MORN_WUP _RAT R/W 

SETP 

N IGHT SET BACK 
NIGHT_SETBAC RN/ 

(FOR HEATING) 

OA_DAMPER OADAMPER R 

OA DAMPER MIN 
RN/ OA_DAMP _POS1 

POSIT10N 1 

OA_DAMP _POS2 
OA CAMPER MIN 

P0SITl0N 2 
R/W 

OA_ENT-HALPV 
OlfTSlDE AIR 

R 
ENTHALPY 

OUTSIDE AIR 

OA_:ENTH_LIMT ENTHALPY R/W 

SETPOINT 

OAFLOW 
OA_FLO_PRS_ 1 R 

PRESSURE·1 
.. 

OAFLOW 
OA_FLO_PRS_2 R 

PRESSURE 2 

IAQ DMPR AIR 

OA_FLOW_1 FLOWS OA FLOW R 

1 
IAQDMPR AJR 

OA_Fl!)W_2 FLOWS OA FLOW R 

2 

OA_FLOW_ TOTAL 
OUTSIDE AIR 

R 
TOTAL FLOW 

OA_REL_HUMID 
OUTSIDE AIR 

HUMIDITY 
R 

OUTSIDE AIR 
OA_TEMP R 

TEMP 

OCCUPANCY 
OCCUPNCY _CMD 

COMMAND 
R/W 

152 

BACNET 
OBJECT 

MODBUS 

TVPEAND 
REGISTER 

ADDRESS 
INSTANCE 

AVB6 1111 

AV15 1040 

AV87 1112 

Al25 538 

AV16 1041 

AV17 1042 

Al26 539 

AV18· 1043 

AJ27- 540 

Al28 541 

A161 574 

A162 575 

A163 576 

A129 542 

Al30 543 

AV88 1113 

POINTS L.IST DESCRIPTION 

AB.AS GENERATED COM~AND TO ALLOW THE 

MORNING WARM UP FEATURE TO BE TURNED ON 

AND OFF (0 = OFF f 1 = ON) 

ON A VAV OR FLEXSYS UNIT THIS IS THE 

RETURN AIR TEMPERATURE SET _POINT USED TO 

DETERMINE WHEN THE UNIT SHOULD SWITCH TO 

THE HEATING MODE (F} 

THIS COMMAND ALLOWS THE NIGHT SET BACK 

HEATING FUNCTION Tq BE TURNED ON AND OFF (0 

=OFF/ 1 =ON) 

THIS 15 THE POSITtON OF THE OUTDOOR DAMPER 

{%) 

THE MINIMUM POSITION FOR THE OUTDOOR 

· AIR DAMPER WHEN USING FIXED VENTILATION 

CONTROL WHEN THE SUPPLY FAN 15 AT FULL 

SPEED(%) 

· THE MINIMUM POSITION FOR THE OUTDOOR 

AIR DAMPER WHEN USING FIXED VENTILATION 

CONTROL WHEN THE SUPPLY fAN rs AT 50% OF 

. FULL SPEED(%) 

ACTUAL OUTSIDE AIR ·ENTHALPY (BT1,Jfl.B) 

THE UPPER ENTHALPY LIMIT TO ALLOW THE USE 

OF OUTDOOR AIR FOR SINGLE OR DUAL ENTHALPY 

ECONOMIZER (BTUfl.B) 

THE VELOCITY OF THE AIR AS MEASURED AT A 

MINIMUM. FULL, OR 1/3 DAMP~R SECTION OF AN 

AIR MEASURING STATION ("WC) 

THIS IS THE VELOCITY OF THE AIR AS MEASURED 

AT THE 2/3 DAMPER SECTION OF AN AIR 

MEASURING STATION CWC) 

THE AIR FLOW THROUGH A MINIMUM, F.ULl, OR 1/3 

DAMPER SECTION OF AN AIR MEASURING STATION 

(CFM) 

THE AIR FLOW THROUGH A 2/3 DAMPER SECTION 

OF AN AIR MEASURING STATION (CFM) 

THE TOTAL AIR FLOW THROUGH A 1/3 ~ 2/3 DAMPER 

SECTION OF AN AIR MEASURING STATION (CFM) 

• ACTUAL OUTDOOR AIR RELATIVE HUMIDITY(%) 

ACTUAL OUTDOOR AIR TEMPERATURE (F) 

THIS BAS COMMAND ALLOWS THE UNIT TO BE 

PLACED IN THE OCCUPIED OR UNOCCUPIED MOOE 

(0 = UNOCCUPIED/ 1 = OCCUPIED) 

Continued on neid page 
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TABLE 6~12- BACNET MSITP. MODBUS, BACNET IP (CONTINUED) (See notes st end of table) 

USERINTI:RFACE READ/ 
BACNET NAME 

NAME WRrTE 

OCC_ZN_COOL 
OCCUPIED ZONE 

COOUNG SETP 
R/W 

OCCUPIED ZONE 
R/W OCC_ZN_HEAT 

HEATING SETP 

PRS_1_01SCH 
PRESSURES 1 

DISCHARGE 
R 

PRESSURES 1 
PRS_ 1_SUCTION R 

SUCTION 

PR5_2_D1SCH 
PRESSURES 2 

DISCHARGE 
R 

PRS_2_SUCTION 
PRESSURES2 

R 
SUCTION 

PRS_3_D1SCH 
PRESSURES3 

DISCHARGE 
R 

PRESSURES3 
PRS"'"'3_SUCTION R 

SUCTION 

AAT_COOL_SP' 
·RAT COOLING 

SET? 
R/W 

RET_Al~_eY _s 
ACTIVE BYPASS 

A9f1VESP 
R 

RET_AIR_ENTH 
RETURN AIR 

ENTHAI.PY 
R 

RETURNAIR 
RET_AIR_HUMD 

HUMIDITY 
R 

RETURN AIR 
RET_AIR_TEMP 

TEMP 
R 

RET_FAN_OUT 
EXHAUST/ 

RETURN FAN VFD 
R 

RETURN FAN 
RET_FAN_PRES 

PRESSURE 
R 

RET_FAN_STAT 
RETURN FAN 

STATUS 
R 

SAT_HIGH_LIM SAT HIGH LIMIT R/W 

SAT_LOW_UM SAT LOW LIMIT R!W 

SUPPLY AIR TEMP 
SAT_RST_BAS 

RSTBAS 
R/W 

JOHNSON CON1'R01.S 

BACNET 

OBJECT 

iYPE·AND 
INSTANCE 

MODBUS 

REGISTER 

ADDRSSS 

AV21 1046 

AV'l2 1047 

Al31 544 

Al32 545 

Al33 546 

Al34 547 

Al~5 548 

Al36 549 

AV23 1048 

Al37 550 

Al38 551 

Al39 552 

Al40 553 

Al41 554 

Al42· 555 

B152 1333 

AV26 1051 

AV27 1052 

AV28 1053 

POINTS LIST DESCRIPTION 

THE OCCUPIED ZONE COOLING SET POINT (F) 

THE OCCUPIED ZONE HEATING SET POINT (F) 

ACTUAL SYSTEM 1 DISCHARGE PRESSURE (PSI) 

ACTUAL SYSTEM 1 SUCTION PRESSURE (PSI) 

ACTUAL SYSTEM 2 DISCHARGE PRESSUR~ (PSI) 

ACTUAL SYSTEM 2 SUCTION PRESSURE (PSI) 

ACTUAL SYSTEM 3 DISCHARGE PRESSURE (PSJ) 

ACTUAL SYSTEM 3 SUCTION PRESSURE (PSI) 

ON A VAV OR FLEXSYS UNIT THIS VALUE IS USED 

TO DETERMINE WHEN THE UNIT SHOULD SWITCH 

TO THE COOLING MOOE (F) 

A DERIVED VALUE FOR THE CURRENT SET POINT 

OFlliE RETURN AIR BYPASS DAMPER ON A ., 
FLEXSYS UNIT (%) 

.. . 
ACTUAL RETURN AIR ENTHALPY (BTU/LB) 

ACTUAi. RETURN AIR RELATIVE HUMIDITY(%) 

ACTUAL RETURN AIR TEMPERATURE (F) 

THE OUTPUT FROM THE CONTROL TO THE 

EXHAUST OR RETURN FAN VFD (%) 

THE ACTUAL PRESSURE THAT IS USED TO 

CONTROL THE RETURN FAN (IWC) 

THE STATUS OF THE RETURN FAN RUN 

VERIFICATION CIRCUIT (0 • STOP VERIFICATION 

CIRCUIT OPEN/ 1 • RUN VERIFICATION CIRCUIT 

CLOSED) 

THE UPPER LIMIT FOR THE SUPPLY AIR 

TEMPERATURE SEl POINT ON A VAV UNIT (F) 

THE LOWER LIMIT FOR THE SUPPLY AIR 

TEMPERATURE SET POINT ON A VAV UNIT (F) 

THIS IS AN ANALOG INPUT FROM THE BAS SYSTEM 

THAT ALLOWS THE RESET OF THE ACTIVE SUPPLY 

AIR TEMPERATURE SET POINT ON VAV UNITS. 0 

VOLTS USES SAT HIGH LIMIT AND 5 VOLTS USES 

SAT LOW LIMIT (V). "SAT RST BAS" MUST BE 

ENABLED USING THE SERVICE KEY IN ORDER TO 

USE THIS FEATURE 

Continued on llelll page 
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j ,,.-- TABLE 6-12 - BACNET MSITP. MODBUS, BACNET IP (CONTINUED) (See notes at end of tabla) 

I BACNET 
OBJECT 

MODBUS 
USER INTERFACE READ/ 

BACNETNAME REGISTER POINTS UST DESCRIPTION 
NAME WRITE TYPEAND 

INSTANCE 
ADDRESS 

SATURATED 
THE SATURATION TEMPERATURE OF THE SYSTEM 

SUCTION TEMP 
SAT_SUC_TMP1 

(TEMPERATURES 
R Al43 556 1 SUCTION GAS BASEO ON THE SYSTEM 1 

1 SUCTION) 
SUCTION PRESSURE (F} 

SATURATED 
THE SATURATION TEMPERATURE OF THE SYSTEM 

SUCTION TEMP 
SAT _SUC _ TMP2 R Al44 557 2 SUCTION GAS BASED ON THE SYSTEM.2 

(TEMPERATURES 
SUCTION PRESSURE (F) 

2 SUCTION) 

SATURATED 
THE SATURATION TEMPERATURE OF THE SYSTEM 

SUCTION TEMP 
SAT_SUC_TMP3 -R Al45 558 3 SUCTION GAS BASED ON THE SYSTEM 3 

(TEMPERATURES 
SUCTION PRESSURE (F) 

3 SUCTION) 

SENSOR/MISC 
1335 

IDENTIFIES IF A SENSOR OR MISCELLANEOUS 
SEN_MSC_FLT R B154 

FAULT FAULT IS PRESENT (0 - NO FAULT: 1 - FAULTED) 

THE STATUS OF THE SUPPLY FAN AIR PROVING 
SF PROVING 

SF_PROV_sw R Bt55 1336 CIRCUIT ( STO - STOP VERIFICATION CIRCUIT 
SWITCH 

OPEN I 1 - RUN VERIFICATION CIRCUIT CLOSED) 

FOR A CONSTANT VOLUME UNIT THIS IS THE 

STG_1_COOL S TG 1 COOLING R/W AV31 1056 ACTIVE SAT SET POINT FOR A FIRST STAGE 

r COOLING DEMAND (F) 

FOR A CONSTANT VOLUME UNIT THIS IS THE 

STG_1_HEAT STG 1 HEATiNG R/W AV32 1057 ACTIVE SAT SET POINT FOR A FIRST STAGE 

HEATING DEMAND (F) 

FOR A CONSTANT VOLUME UNrTTHIS IS THE 

STG_2_COOL STG 2 COOLING R/W AV33 1058 ACTIVE SAT SET POINT FOR A SECOND STAGE 

COOLING DEMAND (F) 

FOR A CONSTANT VOLUME UNITTHIS IS THE 

STG_2_HEAT STG 2 HEATING · R/W AV34 1059 ACTIVE SAT SET POINT FOR A SECOND STAGE 

HEATING DEMAND (F) 

SUP _AIR_ TEMP SUPPLY AIR TEMP R Al46 559 ACTUAL SUPPLY AIR TEMPERATURE (F) 

THIS IS EITHER A HARDWIRED OR COMMUNICATED 

S UPPLY AIR TEMP 
R 

0 TO 5 VOLT DC INPUT THAT ADJUST THE SUPPLY 
SUP _AIR_TRST A.147 560 

RST AIR SET POINT BEiWEENTHE SAT LOW ANO SAT 

HIGH LIMIT (V) 

SUP FAN_VFD SUPPLY FAN VFO R Al48 561 THE ACTUAL OUTPUT TO THE SUPPLY FAN VFO (%) 

THE STATUS OF THE BINARY OUTPUT FROM THE 

I 
I 
lr---

SUPPLV_FAN SUPPLY FAN R 8159 1340 CONTROLLER TO THE SUPPLY FAN CIRCUIT (0 = 
OFF, 1 2 0N} 

A 0- VALUE ALLOWS ALL COMPRESSORS TO 

SYSTEM_STOP S YSTEM STOP R/W AV35 1060 
OPERATE; 1 - TURNS OFF COMPRESSOR SYSTEM 

1; 2- TURNS OFF COMPRESSOR SYSTEM 2; 3 

- TURNS OFF COMPRESSOR SYSTEM 3 

TEMP_1_ TEMPERATURE 1 
R 

THE ACTUAL TEMPERATURE OF THE SYSTEM 1 
A149 562 

SUCTION S UCTION SUCTION LINE (F) 

Con1inued on next page 
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~ FORM 100.50.NOM4 (507) 

I 

TABLE 6-12 - BACNET MSITP, MODBUS, BACNET IP (CONTINUED) (see notes at end ottable) · 

SACHET 
MODBUS 

USER INTERFACE READ/ OBJECT 
REGISTER BACNETNAME POINTS UST DESCRIPTION 

NAME WRITE TYPEAND 

INSTANCE 
ADDRESS 

TEMP_2_ TEMPERATURE 2 
Al51 

THE ACTUAL TEMPERATURE OF THE SYSTEM 2 
R 564 

SUCTION SUCTION SUCTION LINE {F) 

TEMP_3_ TEMPERATURE 3 
A153 586 

THE ACTUAL TEMPERATURE OF THE SYSTEM 3 
R 

SUCTION ~UCTION SUCTION LINE (F} 

UNDERFLOOR 
R Al55 568 

THE. CALCULATED DEW POINT OF THE AIR UNDER 
UND_FLR_DEWP 

DEW POINT THE FLOOR IN A FLEXSYS SYSTEM (F} 

THIS ALLOWS THE BAS SYSTEM TO INPUT A UNDER 

FLOOR HUMIDITY VALUE TO THE CONTROL ON 
UNDER FLOOR 

R/W AV36 1061 AFLEXSYS SYSTEM(%} i.JNDER FLR HUMI BAS" UND_HUMD_BAS 
HUMIDITY BAS 

MUST BE ENABLED USING THE SERVICE KEY IN 

ORDER TO USE THIS FEATURE 

HUMIDITY VALUE OF THE AIR UNDER THE FLOOR 
UNDER FLOOR 

UND_FLR_HUMD R Al56 569 THE CONTROL IS CONTROLLING TO IN A FLEXSYS 
HUMIDITY 

SYSTEM (o/o) 

THIS ALLOWS THE BAS SYSTEM TO INPUT A UNDER 

UNDERFLOOR 
FLOOR TEMPERATURE VALUE TO THE CONTROL 

UND_TEMP _8AS RN/ AV37 1052 ON A FLEXSYS SYSTEM (F). ·~NDER FLR TEMP 
TEMP BAS 

BAS" MUST BE ENABLED USING THE SERVICE KEY 

IN ORDER TO USE THIS FEATURE 

TEMPERATURE OF THE AIR UNDER THE FLOOR r UNDERFLOOR 
UND_F.LR_ TEMP R Al57 570 THE CONTROL IS CONTROLLING TO IN A FLEXSYS 

TEMP 
SYSTEM (F) 

0 - OCCUPIED COOLING 

1 - OCCUPIED COOLING LOW 

.2 - OCCUPIED COOLING HIGH 

3 - OCCUPIED COOLING Wm-I BYPASS 

4 - OCCUPIED COOLING WITHOUTBYPASS 

5 - OCCUPIED HEATING 

6 - OCCUPIED HEA1lNG LOW 

7 - OCCUPIED HEATING HIGH 

8 - OCCUPIED STANDBY 

9 - UNOCCUPIED COOLING 
I 

UNIT_MODE UNIT MODE R Al58 571 10 - UNOCCUPIED COOLING LOW 

11 - UNOCCUPIED COOLING HIGH 

12- UNOCCUPIED HEATING 

13 - UNOCCUPIED HEATING LOW 

14 - UNOCCUPIED HEATING HIGH 

15- UNOCCUPIED STANDBY 

16 - COMFORT VENT COOLING 

17 - COMFORT VENT HEATING 

18 • NIGHT SET BACK . 
19 - MORNING WARM UP . 
20 - POWER UP STANDBY 

r.-
Continued on next page 
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FORM 100.50-NOM4 (507) 

I 

i~ TABLE 6-12 - BACNET MS/TP, MODBUS, BACNET IP (CONTINUED) (See notes at end ot table) 

BACNET 
MODBUS 

USER INTERFACE READ/ OBJECT 
POINTS UST DESCRIPTION BACNETNAME REGISTER 

NAME WRITE TYPE AND 
ADDRESS 

INSTANCE 
THIS COMMAND ALLOWS THE UNIT TO BE SHUT 

UNIT_STOP UNIT STOP R/W AV93 1118 DOWN THROUGH THE BAS SYSTEM (0 • NORMAL 

OPERATION/ 1 ,. STOPPED 

UNOCC_ZN_ UNOCCUPIED 
R/W AV38 1063 THE UNOCCUPIED ZONE COOLING SET POINT (F) 

COOL ZONE COOLING 

UNOCC_ZN_ UNOCCUPIED 
R/W 

HEAT ZONE HEATING 
AV39 1064 THE UNOCCUPIED ZONE HEATING SET POINT (F) 

THIS INDICATES A UNSTABLE SYSTl;M WHEN iWO 

UNITS ARE TWINNED TOGETHER ANO THERE IS 
UNSTABLE 

R Bl60 A SUDDEN DROP IN SUPPL:Y AIR TEMPERATURE UNSTABLE _SYS 1341 
SYSTEM 

0~ FAN SPEED (0 • NORMAL OPERATION / 1 • 

UNSTABLE CONDITION) 

VENTILATION 
THE VENTILATION OUTPUT BEING GENERATED BY 

VENT _DEM_OUT ·DEMAND P1 R Al59 572 
THE DEMAND VENTILATION FEATURE(%) 

OUTP 

VENTILATION 
THIS COMMAND ALLOWS THE VENTILATION 

VEm_ENABLE R/W AV95 1120 RJNCTION TO BE TURNED ON OR OFF (0 = OFF I 1 
ENABLE 

rON) 

I -
' THIS ALLOWS THE BAS SYSTEM TO INPUT A 

ZONE~TMP _BAS · ZONE TEMP BAS ·RJW AV40 1065 · 
"zON.E TEMPERATURE VALUE, DEGREE F. TO THE 
CONTROL. TO USE THIS FEATURE THE "CONTROL 

: METHOD~ MUST BE SET TO "COMM ZONE1'EMP" 

ZONE_TEMP ZONETEMP R Al60 " 573 . 
ZONE TEMPERATURE THE CONTROL IS 

CONTROLLING TO (F) 

NOTES 

1. iHE MOST UP TO DATE LISTING OF THE STANDARD POINTS MAPPING CAN BE FOUND IN iHE >fORK/JCI WEBSITE. 
. ' -

2. IN-ORDER TO DO BACNET IP A GATEWAY MODEL. FS-8201Q..02-01Y MUST BE PURCHASED FROM FIELDSERVER 

TECHNOLOGIES. 
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FORM 100.50-NOM4 (507) 

TABLE 6~1 3 - LON POINTS LIST {See notes at end of table) 

USER INTERFACE READ/ ENG 
LON NAME SNVTTYPE POINTS UST DESCRIPTION 

NAME WRITE UNITS 

DUCT STATIC SET 
R SNVT _pn,n_p 

A DERIVED VALUE THE DUCT STATIC IS 
nvoACT _DSP _SP WC 

POINT CONTROLLED TO (-WC) 

ACTIVE MINIMUM 
SNVT_flow_p 

A DERIVED VALUE THE MINIMUM VENTILATION AIR 
nvoACT_MIN_FLOW 

AIRFLOW 
R CFM 

JS CONTROLLED TO (CFM) 

ACTIVE MINIMUM 
R SNVT_switch "' 

A DERIVED VALUE THE DAMPER IS CONTROLLED 
nvoACT_MIN_POS 

POSITION TO FOR MINIMUM VENTILATION AIR (%) 

nvoACT_SAT_SP SUPPLY AIR SETP R SNVT_temp_p DEGF 
A DERIVED VALUE THE SUPPLY AIR TEMPERATURE 

IS CONTROLLED TO (F) 

ACTJVESLAB 
ALLOWS THE ACTIVE SLAB CONTROL FEATURE TO 

nvoACT_SLAB_CTL R SNVT_switc:h 0,1 BE TURNED ON AND OFF ON FLEXSYS UNITS (0::: 
CONTROL 

OFF/1::: ON) 

ACTIVE SLAB 
ALLOWS THE ACTIVE SLAB CONTROL FEATURE TO 

nviACT_SLAB_CTL w SNVT_switc:h 0,1 BE TURNED ON AND OFF ON FLEXSYS UNITS (0::: 
CONTROL 

OFF/1 =ON) 

-nvoBUILD_PRES_ BUILDING 
SNVT _pressj> THE BUILDING PRESSURE SET POINT ('WC) R WC 

SP PRESSURE SP 

nYiBUILO_:PRES_SP 
BUILDING 

PRESSURE SP 
w SNVT _press_p WC THE BUILDING PRESSURE SET POINT ("WC) 

nvoBLD_STAT_PRS 
BUILDING STATIC 

PRES 
R SNVT Jll'8SS.Jl WC ACTUAL BUILDING PRESSURE INPUT (-WC) 

nvoBYPASS_ 
BYPASS DAMPER R SNVT_swttch % ACTUAL BYPASS DAMPER POSITION (%) 

DAMPER 

nvoC02 .. J_OUT CO2 1 (OUTSIDE) R SNVT _count_f PPM ACTUAL OUTDOOR CO2 VALUE (PPM} 

nvoC02_2 INSIDE CO2 1 (INSIDE} R SNVT_count_f PPM ACTUAL INDOOR CO2 VALUE (PPM} 

THE DIFFERENCE BETWEEN THE INDOOR ANO 
nvoC02_0FFSET CO2 OFFSET R SNVT _count_f PPM OUTSIDE CO2 MUST EXCEED THIS VALUE TO 

INITIATE DEMAND VENTILATION (PPM) 

THE DIFFERENCE BETWEEN THE INDOOR AND 

nvlC02_0FFSET CO2 OFFSET w SNVT_count_f PPM OUTSIDE CO2 MUST EXCEED THIS VALUE TO 

INITIATE DEMAND VENTILATION (PPM) 

COOLING/ 
R SNVT _switch 

GIVES THE FAULT STATUS OF THE COOLING ANO 
rwoCOL_HEAT_FLT 

HEATING FAULT 
0,1 

HEATING SYSTEM (O .. NO FAULT; 1 - FAULTED) 

nvoCOMP 1A COMPRESSOR 1A R SNVT _switch 0,1 STATUS OF COMPRESSOR 1A, (0::: OFF, 1 -= ON) 

nvoCOMP_1B COMPRESSOR1B R SNVT switch . 0,1 STATUS OF COMPRESSOR 18. (0 = OFF, 1 = ON) 

nvoCOMP_2A COMPRESSOR 2A R SNVT switch 0,1 STATUS OF COMPRESSOR 2A, (0 = OFF, 1 = ON) 

nvoCDMP 2B COMPRESSOR 28 R SNVT_swltch 0,1 STATUS OF COMPRESSOR 2B, (0 = OFF, 1 = ON) 

nvoCOMP 3A COMPRESSOR 3A R SNVT_switch 0,1 STATUS OF COMPRESSOR 3A, (0"' OFF, 1 = ON) 

nvoCOMP 3B COMPRESSOR 38 R SNVT switch 0,1 STATUS OF COMPRESSOR 38, (0 = OFF, 1 = ON) 

STATUS OF COMPRESSOR SYSTEM 1 LOW 
COMPRESSOR 

R SNVT_switch 0,1 PRESSURE CUTOUT CIRCUIT (0 - FAULTED/ 1-NO nvoCOMP _LPC0 _ 1 
LPCO 1 

FAULT) 

COMPRESSOR 
STATUS OF COMPRESSOR SYSTEM 2 LOW 

nvoCOMP _LPC0_2 R SNVT_switch 0,1 PRESSURE CUTOUT CIRCUIT (0 - FAULTED/ 1 - NO 
LPC02 

FAULT) 

COMPRESSOR 
STATUS OF COMPRESSOR SYSTEM 3 LOW 

nvoCOMP _LPCQ_3 R SNVT _switch 0,1 PRESSURE CUTOUT CIRCUIT (0 - FAULTED/ 1 - NO 
LPC03 

FAULT) 

Continued on next page 

JOHNSON CONTROLS 157 



•r 
I 

I 
l-
1 
I 
! 
I 

~ ~ -~--.. ..... .. ----- -·· -... ........ -· .. -··-·- -.. - --· ·-. --- - .... -·~ ···- . ..... ·-· .. 
FORM 100.50-NOM4 (507) 

TABLE 6-13 - LON POINTS LIST (CONTINUED) (See notes at end ottable) 

USER INTERFACE READf 
LON NAME 

NAME WRITE 

nvoCOMP _STAT_ 1 
COMPRESSOR 

STATUS 1 
R 

nvoCOMP _STAT_2 
COMPRESSOR 

STATUS 2 
R 

nvoCOMP _STAT _3 
COMPRESSOR 

STATUS 3 
R 

nvoDCT _ST _PR_RT 
DUCT STATIC 

PRESRST 
R 

DUCT STATIC 
nvoOCT _STAT _PRS R 

PRES 

DEWPOINT 
nvoDEW_PNT _RST 

RESET 
R 

DEW POINT 
nvlDEW_PNT_RST w 

RESET 

nvoDSP _HI_UMIT 
DUCT STATIC . 

HIGH!JMIT 
R · 

n~DSP _HI_LIMIT 
DUCT STATIC 

HIGHUMIT 
w 

nvoDSP _LO_UMIT 
DUCT STATIC 

LOWLIMIT 
R 

nvlOSP _LO_UMIT 
DUCT STATIC 

LOW LIMIT 
w 

rwoOSP_RST_BAS 
DUCT STATIC 

PRESRSTBAS 
R 

nvlOSP _RST _BAS 
DUCT STATIC 

PRESRST BAS 
w 

nvoECONO_INSTAL 
ECONOMIZER 

R 
INSTALLED 

158 

SNVTTYPE 
ENG 

UNITS 

SNVT_swttch 0,1 

SNVT _switch 0,1 

SNVT_swltch 0,1 

SNVT_switeh % 

SNVT _press_p WC 

SNVT_swltch 0,1 

SNVT _switch 0;1 

SNVT .J)AISS.J) we 

SNVT _press_p WC 

SNVT _press_p WC 

SNVT _press_p WC 

SNVT _swilch % 

SNVT _swttch % 

SNVT_swltch 0,1 

POINTS LIST DESCRIPTION 

STATUS OF COMPRESSOR SYSTEM 1 

COMPRESSOR SAFETY CIRCUIT (0 • FAULTED/ 1 
-NO FAULT) 

STATUS OF COMPRESSOR SYSTEM 2 

COMPRESSOR SAFETY CIRCUIT (0 • FAULTED I 1 

• NO FAULT) 

STATUS OF COMPRESSOR SYSTEM 3 

COMPRESSOR SAFETY CIRCUIT (0 • FAULTED/ 1 

• NO FAULT) 

A HARDWIRED ENTERED ANALOG VOLTAGE THAT 

RESULTS IN A %RESET DOWN FROM THE DUCT 

STATIC HIGH LIMIT BASED ON A PERCENT OF THE 

DIFFERENCE BEiWEEN DUCT STATIC HIGH LIMIT 

AND DUCT STATIC LOW LIMIT(%) 

ACTUAL DUCT STATIC PRESSURE INPUT TO THE 

CONTROL ("WC) 

THIS ALLOWS THE OEW POINT RESl,IT FEATURE TO 

BE TURNED ON AND OFF ON FLEXSYS UNITS (0 = 
OFF f 1 •ON) 

THIS ALLOWS THE DEW POINT RESET FEATURE TO 

BE TURNED ON AND OFF ON FLEXSYS UNITS (Oz 

OFF / 1 •ON) 

THE DUCT STATIC UPPER SET POINT ("WC) 

THE DUCT STATIC UPPER SET POINT ("WC) 

THE DUCT STATIC LOWER SET POINT (-WC) 

"THE DUCT STATIC LOWER SET POINT (-WC) 

A BAS ENTERED VALUE THAT RESULTS IN A 

%RESET DOWN FROM THE DUCT STATIC HIGH 

UMIT BASED ON A PERCENT OF THE DIFFERENCE 

BETWEEN DUCT STATIC HIGH LIMIT AND DUCT 

STATIC LOW LIMIT(%). "DUCT PRES RST BAS" 

MUST BE ENABLED USING THE SERVICE KEY IN 

ORDER TO USE THIS FEATURE 

A BAS ENTERED VALUE THAT RESULTS IN A 

%RESET DOWN FROM THE DUCT STATIC HIGH 

LIMIT BASED ON A PERCENT OF THE DIFFERENCE 

BETWEEN DUCT STATIC HIGH LIMIT AND DUCT 

STATIC LOW LIMIT(%). "DUCT PRES RST BAS" 

MUST BE ENABLED USING THE SERVICE KEY IN 

ORDER TO USE THIS FEATURE 

AI.LOWSTHEECONOMIZERFEATURETOBE 

TURNED ON AND OFF (0 = OFF/ 1 = ON) 

Continued on next page 
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TABLE 6-13 - LON POINTS LIST (CONTINUED} (See notes at end ot table) 

l 

I USER INTERFACE READ/ ENG 
LONNAME , SNVTTYPE POINTS LIST DESCRIPTION 

NAME WRITE UNITS 

ECONOMIZER 
SNVT_swltch 

ALLOWS THE ECONOMIZER FEATURE TO BE 
nviECONO_INSTAL w 0,1 

INSTALLED TURNED ON AND OFF (0., OFF/ 1 = ON) 

ECONOMIZER 
THE ECONOMIZER METHOD BEING USED BY THE 

nvoECON_ME_ 
R SNVT_count INDEX CONTROL (0 - DRY BULB: 1 - SINGLE ENTHALPY; 2 

USED METHOD 
- DUAL ENTHALPY) 

ECONOMIZER STATUS OF THE ECONOMIZER OPTION (0 

nvoECON_STATUS SUITABLE R SNVT_count INDEX • INSTALLED AND INACTIVE; 1 - INSTAU.ED AND 

ECON INSTALLED ACTIVE; 2 - NOT INSTALLED) 

El/AP LEAVING ON A FLEXSYS UNIT WITH BYPASS THIS IS THE 
nvoEL_AIR_ 'TMP _H R SNVT_temp_p DEGF 

AIR TEMP HIGH SUPPLY AIR TEMPERATURE HIGH SET POINT (F) 

El/AP LEAVING ON A FLEXSYS UNIT WITH BYPASS THIS IS'THE 
nviEL_AIR_TMP _H w SNVT_temp_p DEGF 

AIR TEMP HIGH SUPPLY AIR TEMPERATURE HIGH SET POINT (F) 

El/AP LEAVING 
SNVT_temp_p 

ON A FLEXSYS UNIT WITH BYPASS THIS IS THE 
nvoEL_AIR_ 'TMP _L R DEGF 

AIRTEMPLOW SUPPLY AIR TEMPERATURE LOW SET POINT (F) 

El/AP LEAVING ON A FLEXSYS UNIT WITH BYPASS THIS IS THE 
nviEL_AlR_TMP _L w SNVT_temp_p DEGF 

AIRTEMPLOW SUPPLY AIR TEMPERATURE LOW SET POINT (F) 

EVAPORATOR AIR 
R SNVT_temp_p 

ACTUAL TEMPERATURE OF AIR LEAVING THE 
·nvoE\/AP _AIR_ TMP DEGF 

TEMP1 EVAPORATOR COIL ON A FLEXSYS UNIT (F) 

novEXHAUST_FAN EXHAUST·FAN R SNVT_swltch 0,1 
THE STATUS OF THE BINARY OUTPUT FOR THE 

EXHAUST (0 = OFF/ 1 = ON) 

.EXHAUST FAN 
THE STATUS OF THE EXHAUST FAN RUN 

nvoEXH_FAN_ST.4J' R SNVT_swltch 0,1 VERIFICATION CIRCUIT (0 - VERIFICATION CIRCUIT 
STATIJS 

OPEN / 1 • VERIFICATION CIRCUIT CLOSED) : 

nvoEXHAUST_OUT 
EXHAUST 

OUTPUT. 
R SNVT_swttch '% : CONTROL OUTPUT TO THE EXHAUS~. DAMPER (%)._ . 

EXHAUST 
nviEXHAUST_OUT 

OUTPUT 
w SNVT_swttch % CONTROL OUTPUT TO THE EXHAUSTDAMPER (%) 

nvoFAN_FAULT FAN FAULT R SNVT_ swltch 0,1 
IDENTIFIES IF THERE IS A SUPPLY, EXHAUST, OR 

RETURN FAN FAULT (0- NO FAULT;·1 - FAULTED) 

nvoFILTER_STATS ALTER STATUS R" SNVT_swltch 
IDENTIFIES THE STATUS OF THE BINARY DIRTY 

0,1 
FILTER INPUT (0- NO FAULT; 1 - FAULTED) 

nvoHEAT_ENT _ TMP 
HEAT ENTERING ACTUAL TEMPERATURE OF THE AIR ENTERING THE 

R SNVT_temp_p DEGF 
TEMP STAGED HEAT SECTION (F) I 

nvoHEATING_SAT HEATING SAT R SNVT_temp_p DEGF 
THE HEATING SAT_ SET .POINT FOR A VAV OR 

FLEXSYS UNIT (F) 

ELECTRIC 

HEAT STAGES 
DERNEO VALUE SHOWING THE NUMBER OF 

nvoHEAT _STAGES R SNVT_count INDEX ELECTRIC OR STAGED GAS HEAT STAGES 
GAS HEAT 

STAGES 
AVAILABLE (1 - 7) 

nvoHEATING_VALV HEATING VALVE R SNVT _switch % 
THE output FROM THE CONTROL TO A HOT WATER, 

STEAM, OR MODULATING GAS HEAT VALVE (%) 

HOT WATER FRZ 
THE STATUS OF THE FREEZESTAT CIRCUIT ON 

nvoHW_FRZ_STAT · R SNVT _switch 0,1 UNITS WITH HOT WATER OR STEAM HEAT. (0 - NO 
STATUS 

FAULT / 1 = FAULTED) 

MAXIMUM THE MAXIMUM ALLOWABLE SETTING FOR THE BY 
nvoMAX_BYPASS R SNVT_switch '% 

BYPASS PASS DAMPER IN A Fl.EXSYS UNIT(%) 

Continued on next page 
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TABLE 6~13 - LON POINTS LIST (CONTINUED) (See notes al end of table) 

USER INTERFACE R EAD/ 
LON NAME 

NAME WRITE 

nviMAX_BYPASS 
MAXIMUM w 
BYPASS 

MAX FLOW 

nvoMAX_FLOW _DV DEMAND R 

VENTILATION 

MAX FLOW 

nviMAX_FLOW _OV DEMAND w 
VENTILATION 

nvoMECH_LCK_ MECHCLG 
R 

TMP LOCKOUT TEMP 

nvlMECH_LCK_ TMP 
MECHCLG 

LOCKOUT TEMP 
w 

MIN FLOW 

nvoMIN_FLOW_OV DEMAND R 

VENTILATION 

M IN FLOW 

nviMIN_FLOW_DV DEMAND w 
VENTILATION 

nvoMIXO_SAT_UM MIXED SAT LIMIT R 

nytMIXD_SAT _LIM MIXED SAT LIMTT w 

nvoMORN_WUP _ MORNING WARM 
R 

CMD UP CMND 

nviMORN_WUP _ MORNING WARM w 
CMD UPCMNO 

nvoMORN_WUP _ RATHEATING 
R 

RAT SETP 

nviMORN_WUP _ RAT HEATING 
w 

RAT SETP 

NIGHT SET BACK 
nvoNIGHT _SETBAC 

(FOR HEATING) 
R 

NIGHT SET BACK 
nviNIGHT _SETBAC w 

(FOR HEATING) 

160 

SNVTTYPE 
ENG 

UNITS 

SNVT _switch "le 

SNVT_flow_p CFM 

SNVT_flow_p CFM 

SNVT_temp_p DEGF 

SNVT _temp_p DEGF 

sNvt _now_p CFM 

SNVT_ftow_p CFM 

s~_temp_p DEGF 

SNVT~temp_p DEGf 

SNVT _ swttch 0,1 

SNVT _switch 0,1 

SNVT_temp_p DEG F. 

SNVT _temp_p OEGF 

SNVT_switch 0,1 

SNVT_switch 0,1 

POINTS LIST DESCRIPTION 

THE MAXIMUM ALLOWABLE SETTING FOR THE BY 

PASS DAMPER IN A FLEXSYS UNIT(%} 

THE MAXIMUM ALLOWABLE AIRFLOW FOR DEMAND 

VENTILATION WITH AN AIR MEASURING STATION 

(CFM) 

THE MAXIMUM ALLOWABLE AIRFLOW FOR DEMAND 

VENTILATION WITH AN AIR MEASURING STATION 

(CFM) 

THE MINIMUM OUTDOOR TEMPERATURE AT WHICH 

MECHANICAL COOLING IS ALLOWED TO OPERATE 

(F) . 
THE MINIMUM OUTDOOR TEMPERATURE AT WHICH 

MECHANICAL COOl:.ING IS ALLOWED TO OPERATE 

(F) 

THE MINIMUM ALLOWABLE AIRFLOW FOR DEMAND 

VENTILATION WITH AN AIR MEASURING STATION 

(CFM) 

THE MINIMUM ALLOWABLE AIRFLOW FOR DEMAND 

VENTILATION WITH AN AIR MEASURING STATION 

(CFM) 

ON A FLEXSYS UNIT THIS IS THE SUPPLY AIR 

SETPOINT WHEN OPERATING WITHOlJT A BYPASS 
DAMPER (F) 

ON A FLEXSYS UNIT THIS IS THE SUPPLY AIR 

SETPOINT WHEN OPERATING WITHOUT A-BYPASS 

DAMPER(F) 

A BAS GENERATED COMMAND TO ALLOW THE 

MORNING WARM UP FEATURE TO BE TURNEQ ON 

AND OFF (0 = OFF / 1 '" ON) 

A BAS GENERATED ~OMMANO TO ALLOW THE 

MORNING WARM UP FEATURE TO BE TURNED ON 

AND OFF (0 =OFF/ 1 • ON) 

ON A VAV OR FLEXSYS UNIT THIS IS THE 
RETURN AIR TEMPERATURE SET POINT USED TO 

DETERMINE WHEN THE UNIT SHOULD SWITCH TO 

THE HEATING MODE (F) 

ON A VAV OR FLEXSYS UNIT THIS IS THE 

RETURN AIR TEMPERATURE SET POINT USED TO 

DETERMINE WHEN THE UNIT SHOULD SWITCH TO 
THE HEATING MODE (F) 

THIS COMMAND ALLOWS THE NIGHT SET BACK 

HEATING FUNCTION"'TO BE TURNED ON AND OFJ: (0 

=OFF/ 1 = ON) 

THIS COMMAND ALLOWS THE NIGHT SET BACK 

HEATING FUNCTION TO BE TURNED ON AND OFF (0 

= OFF 11 = ON) 

Continued on next page 
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FORM 100.S0-NOM4 (507) 

TABLE 6-13 - LON POINTS LIST (CONTINUED) (Soe notes at end of table) 

USER INTERFACE READ/ ENG 
LON NAME 

\\'RITE 
SNVTTYPE 

UNITS 
POINTS UST DESCRIPTION 

NAME 

nvOOA_OAMPER OAOAMPER R SNVT _switch % 
THIS IS THE POSITION OF THE OUTDOOR DAMPER 

(%) 

THE MINIMUM POSITION FOR THE OUTDOOR 

nvoOA_DAMP _ OA DAMPER MIN 
SNVT_swilch •.4 

AIR DAMPER WHEN USING FIXED VENTILATION 
R 

POS1 POSITION 1 CONTROL WHEN THE SUPPLY FAN IS AT FULL 

SPEED(%) 

THE MINIMUM POSITION FOR THE OUTDOOR 

nvtOA_DAMP _ POS1 
OA DAMPER MIN w SNVT_swftch % 

AIR DAMPER WHEN USING flXEO VENTILATION 

POSITION 1 CONTROL WHEN THE SUPPLY FAN IS AT FULL 

SPEED(%) 

THE MINIMUM POSITION FOR THE OUTDOOR 

nvoOA_DAMP _ OA DAMPER MIN 
SNVT _switch 

AIR DAMPER WHEN USING FIXED VENTILATION 
R % 

POS2 POS1TION2 CONTROL WHEN THE SUPPLY FAN IS AT 50% OF 

FULL SPEED (%) 

THE MJNIMUM·POSITION FOR Tl-IE OUTDOOR 

nvtOA_DAMP _POS2 
OA DAMPER MIN 

SNVT _switch 
AIR DAMPER WHEN USING FIXED VENTILATION w % 

POSITION2 CONTROL WHEN THE SUPPLY FAN IS AT 50% OF 

FULL SPEED (o/o) 

nvoOA_ENTHALPY 
OUTSIOEAIR 

R SNVT _enthalpy 
BTU/ 

ACTUAL OUTSIDE AIR ENTHALPY (BTU/LB) 
ENTHALPY LB 

OUTSIDE AIR THE UPPER ENTHALPY LIMIT TO All.OW THE USE 

nvoOA_ENTH_UMT ENTHALPY R SNVT _enthalpy 
BTU/ 

OF OUTDOOR AIR FOR SINGLE 0R DtJAL ENTHALPY 

SETPOINT 
LB 

ECONOMIZER (BTU/LB) 

OUTSIDE AIR . 
BTU/ 

THE UPPER ENTHALPY LIMIT TO All.OW THE USE 

nvlOA_ENTH_LIMT. , ENTHALPY w SNVT_enthalpy OF OUTDOOR AIR F0R SINGLE OR G!JAL ENTHALPY 
LB 

SETPOINT ECONOMIZER (BTU/LB) 

OAFLOW 
THE VELOCllY OF THE AIR AS MEASURED AT A 

nvoOA_FLO_PRS_ 1 R SNVT _press_p WC MINIMUM, FULL, OR 1/3 OAMPER SECTION OF AN 
PRESSURE 1 

AIR MEASURING STATION ('WC) 

OAFLOW 
THIS IS THE VELOCITY OF THE AIR AS MEASURED 

nvo0A_FLO_PRS_2 R SNVT _press _p WC AT THE 2/3 DAMPER SECTION OF AN AIR 
PRESSURE2 

MEASURING STATION ("WC) 

nvoOA_REL_HUMID 
OUTSIDEAIR 

R ACTUAL OUTDOOR AIR RELATIVE HUMIDITY(%) SNVT-switdl % 
HUMIDITY 

., 
OUTSIDEAIR 

OEGF ACTUAL OUTDOOR AIR TEMPERATIJRE (F) nvOOA_TEMP R SNVT_temp_p 
TEMP 

nVOOCCUPNCY _ OCCUPANCY 
THIS BAS COMMAND ALLOWS THE UNIT TO BE 

R SNVT _swttch 0,1 PLACED IN THE OCCUPIED OR UNOCCUPIED MODE 
CMD COMMAND 

(0 • UNOCCUPIED/ 1 "' OCCUPIED) 

nvlOCCUPNCY _ OCCUPANCY 
THIS BAS COMMANOALl.OWSTHE UNITTO BE 

w SNVT _switch 0,1 PLACED IN THE OCCUPIED OR UNOCCUPIED MODE 
CMD COMMAND 

(0 • UNOCCUPIED/ 1 "' OCCUPIED) 

nvoOCC_ZN_COOL 
OCCUPIED ZONE 

COOLING SETP 
R SNVT _ternp-t DEGF THE OCCUPIED ZONE COOLING SET POINT (F} 

nvlOCC_ZN_COOL 
OCCUPIED ZONE w 
COOLING SETP 

SNVT_temp-t DEGF THE OCCUPIED ZONE COOLING SET POINT CF) 

ConlnJed on next page 
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FORM 100.50-NOM4 {507) 

TABLE 6-13 - LON POINTS LIST (CONTINUED) (See notes at end of table) 

USER INTERFACE READ/ 
LON NAME 

WRITE NAME 

OCCUPIED ZONE 
nvoOCC _..ZN_HEAT R 

HEATING SETP 

OCCUPIED ZONE 
nvlOCC_ZN_HEAT w 

HEATING SETP 

PRESSURES 1 
R nvoPRS_ 1 _DISCH 

DISCHARGE 

nvoPRS_1_ PRESSURES 1 
R 

SUCTION SUCTION 

nvoPRS_2_D1SCH . 
PRESSURES2 

DISCHARGE 
R 

nvoPRS_2_ PRESSURES2 
R 

SUCTION SUCTION 

PRESSURES3 
nvoPRS_3_D1SCH R 

DISCHARGE 

nvoPRS_3_ PRESSURES3 
R 

'SUCTION SUCTION 

nvoRAT_COOL_SP 
RAT COCLING 

SETP 
R 

.. 

RAT COOLING ' 
nlllRAT_COOL_SP 

'• w 
s~ _ 

" 
. . . 

ACTIVE BYPASS . 
nvoRET_AIR_BY_S R 

ACTIVE.SP . . 

nvoREr _NR_ENTH 
RETURNAIR 

ENTHALPY 
-R 

nvoRET _AIR_HUM~ 
RETURN'AIR 

'HUMIDITY 
R 

nvoREr _AIR_ TEMP 
RETURN AIR 

TEMP 
R 

nvoRET_FAN_OUT 
EXHAUST/ 

RETURN FAN VFD 
R 

nvoRET _FAN_PRES 
RETURN FAN 

PRESSURE 
R 

nwRET _FAN_STAT 
RtmJRN FAN 

STATUS 
R 

nvoSAT_HIGH_UM SAT HIGH LIMIT R 

nvlSAT_HIGH_UM SAT HIGH LIMIT w 

n\lOSAT_LOW_LIM SAT LOW LIMIT R 

162 

SNVTTYPE 
ENG 

UNITS 

SNVT _temp-t DEGF 

SNVT _temp-t DEGF 

SNVT_press PS1 

SNVT __presg PS1 

SNVT_press PSI 

SNVT .J)l"e&S PSI· 

SNVT ..J)ll!SS PSI 

SNVT JXl!SS ' PSI 

SNVT _temp-t DEGF 

SNVT _.temp-t DEGF 

SNVT _switch ~ 

B1U/ 
SNVT _enlhalpy 

LB 

SNVT _swltdl % 

SNVT_lempJ> DEGF 

SNVT _switch % 

SNVT _pressJ> WC 

SNVT_switdl 0,1 

SNVT _temp_p OEGF 

SNVT_temp_p OEGF 

SNVT_tempJ) OEGF 

POINTS LIST DESCRIPTION 

THE OCCUPIED ZONE HEATING SET POINT (F) 

THE OCCUPIED ZONE-.HEATING SET POINT (F) 

ACTUAL SYSTEM 1 DISCHARGE PRESSURE (PSI) 

ACTUAL SYSTEM 1 SUCTION PRESSURE (PSI) 

ACTUAL SYSTEM 2 DISCHARGE PRESSURE (PSI) 

ACTUAL SYSTEM 2 SUCTION PRES~URE (PSI) 

ACTUAL SYSTEM 3 DISCHARGE PRESSURE (PSI) 

ACTUAL SYSTEM 3 SUCTION PRESSURE {PSI) 

ON A VAV OR FLEXSYS UNIT THIS VALUE IS USED 

TO DETERMINE WHEN THE UNIT SHOULD SWITCH 

TO THE COOLING MODE (F) 

ON A VAV OR FLEXSYS UNIT THIS VAl:.UE IS USED 

TO DETERMINE WHEN THE UNIT SHOULD SWITCH 

TO THE COOLING MODE (F) 

A DERIVED VALUE FOR THE CURRENT SET POINT 

OF THE RETURN AIR BYPASS DAMPER ON A 

FLEXSYS UNIT(%) 

ACTUAL RETURN AIR ENTHALPY (STU/LB) 

ACTUAL RETURN AIR RELATIVE HUMIDITY(%) 

ACTUAL RETURN AIR TEMPERATURE (F) 

THE OUTPUT FROM THE CONTROL TO THE 

EXHAUST OR RETURN FAN VFO (%) 

THE ACTUAL PRESSU~ THAT IS USED TO 

CONTROL THE RETURN FAN ({IWC) 

THE STATUS OF THE RETURN FAN RUN 

VERIFICATION CIRCUIT (0 - STOP VERIFICATION 

CIRCUIT OPEN/ 1 -RUN VERIFICATION CIRCUIT 

CLOSED) 

THE UPPER LIMIT FOR THE SUPPLY AIR 

TEMPERATURE SET POINT ON A VAY UNIT (F) 

THE UPPER LIMIT FOR THE SUPPLY AIR 

TEMPERATURE SET POINT ON A VAV UNIT (F) 

THE LOWER LIMIT FOR THE SUPPLY AIR 

TEMPERATIJRE SET POINT ON A VAV UNIT (F) 

Contnuecl on next page 
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FORM 100.S0-NOM4 (507) 

TABLE 6-13 - LON POINTS LIST (CONTINUED) (See notes at end of table) 

r 
USER INTERFACE READ/ ENG 

LON NAME SNVTTYPE POINTS LIST DESCRIPTION 
NAME WRITE UNITS . 

SAT LOW LIMIT w SNVT_temp_p 
THE LOWER LIMIT FOR THE SUPPLY AIR 

nvlSAT _LOW_LIM DEG F 
TEMPERATURE SET POINT ON A VAV UNIT (F) 

THIS IS AN ANALOG INPUT FROM THE BAS SYSTEM 

THAT ALLOWS THE RESET OF THE ACTIVE SUPPLY 

SUPPLY AIR TEMP VOLTS 
AJR TEMPERATURE SET POINT ON VAV UNJTS: _O 

nvoSAT _RST _BAS R SNVT _count_f VOLTS USES SAT HIGH LIMIT AND 5 VOLTS USES 
RST BAS DC 

SAT LOW LIMIT (V). "SAT RST BAS" MUST BE 

ENABLED USING THE SERVICE KEY IN OROER TO 

USE THIS FEATURE 

THIS IS AN ANALOG INPUT FROM "THE BAS SYSTEM 

THAT ALLOWS THE RESET OF THE ACTIVE SUPPLY 

SUPPLY AIR TEMP 
AIR TEMPERATURE SET POINT ON VAV UNITS. 0 

VOi.a.TS 
nviSAT _RST _BAS w SNVT _count_f VOLTS USES SAT HIGH LIMIT AND 5 VOLTS USES 

RST BAS DC 
SAT LOW LIMIT (V). "SAT RST BAS" MUST BE 

ENABLED USING THE SERVICE KEY IN ORDER TO 

' USE THIS FEATURE 

SATURATED 

SUCTION TEMP 
THE SATURATION TEMPERATURE OFT-HE SYSTEM 

nvcSAT_SUC_TMP1 R SNVT _tenip_p DEGF 1 SUCTION GAS BASED ON THE SYSTEM 1 
(TEMPERATURES 

SUCTION PRESSURE (F) 
1 SUCTION) 

SATURATED 

SUCTION TEMP 
THE SATURATION TEMPERATURE OF THE SYSTEM 

nvoSAT_SUC_TMP2 "R . SNVT_temp_p oeG·F .2 SUCTION GAS BASED ON THE SYSTEM 2 
(TEMPERATURES 

SUCTION PRESSURE (F) 
2 SUCTION.) . . 

SATURATED 

SUCTION TEMP 
THE SATURATION TEMPERATURE OF THE SYSTEM 

nvoSAT_SUC_TMP3 R SNVT_temp_p DEGF 3 SUCTION GAS BASED ON THE SYSTEM 3 
(TEMPERATURES 

SUCTION PRESSURE (F) 
3SUCTION) 

SENSOR/MISC IDENTIFIES IF A SENSOR OR MISCELLANEOUS 
nvoSEN_MSC_FLT R SNVT_swltch 0,1 

FAULT FAULT IS PRESENT {0- NO FAULT; 1 - FAULTED) 

SF PROVING 
THE STATUS OF THE SUPPLY FAN AIR PROVING 

nvoSF _PROV_SW 
SWITCH 

R SNVT _&Witch 0,1 CIRCUIT ( STO - STOP VERIFICATION CIRCUIT 

OPEN f 1 - RUN VERIFICATION CIRCUIT CLOSED) 

FOR A CONSTANT VOLUME UNIT THIS IS THE I 
nvoSTG_ 1_COOL STG 1 COOLING R SNVT_temp_p DEGF ACTIVE SAT SET POINT FOR A FIRST.STAGE 

COOLING DEMAND (F} 

FOR A CONSTANT VOLUME UNIT THIS IS THE 

nvtSTG_1_COOL STG 1 COOLING w SNVT_temp_p DEGF ACTIVE SAT SET POINT FOR A FIRST STAGE 

COOLING DEMAND (F) 

FOR A CONSTANT VOLUME UNTT THIS IS THE 

nvoSTG_ 1_HEAT STG 1 HEATING R SNVT _temp_p DEGF ACTIVE SAT SET POINT FORA FIRST STAGE 

HEATING DEMAND (F) 

FOR A CONSTANT VOLUME UNIT THIS IS THE 

nv1STG_ 1_HEAT STG 1 HEATING w SNVT _temp_p DEGF ACTIVE SAT SET POINT FORA FIRST STAGE 

HEATING DEMAND (F} 

Continued on next page 
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FORM 100.50-NOM4 (507) 

TABLE 6-13 - LON POINTS UST (CONTINUED) (See notes at end of table) 

USER INTERFACE READ/ 
· LON NAME 

NAME WRITE 

nvoSTG_2_COOL STG 2COOUNG R 

nv1STG_2_COOL STG 2. COOLING w 

nvoSTG_2_HEAT STG 2 HEATING R 

nv1STG_2_HEAT STG 2 HEATING w 

nvoSUP AIR iEMP SUPPLY AIR TEMP R 

SUPPLY AIR 
nvoSUP _AIR_ TRST 

TEMP RST 
R 

nvoSUP _FAN_ VFD SUPPLY FAN VFD R 

nvoSUPPLY _FAN SUPPLY FAN R 

nvoSYSTEM_STOP SYSTEM STOP R 

nviSYSTEM_STOP SYSTEM STOP w 

nvoTEMP_1_ TEMPERATURE 1 
R 

SUCTION SUCTION 

nvoTEMP_2_ TEMPERATURE 2 
R 

SUCTION 
. 

SUCTION 

nYOTEMP_3_ "TEMPERATURE 3 
R 

SUCTION SUCTION 

nvoUND_FLR_ UNDERFLOOR 
R 

DEWP DEW POINT 

nvoUNO_HUMD_ UNDERFLOOR 
R 

BAS HUMIDITY BAS 

16' 

ENG 
SNVTiYPE 

UNITS 

SNVT _temp_p DEGF 

SNVT_temp_p DEGF 

SNVT_temp_p DEGF 

SNVT _temp_p DEGF 

SNVT_temp_p DEGF 

VOLTS 
SNVT_count_f 

DC 

SNVT_swttch % 

SNVT_swltch 0.,1 

SNVT_count INDEX 

SNVT_count INDEX 

SNVT _temp:._p DEGF 

SNVT_temp_p DEGF 

SNVT_temp_p DEGF 

SNVT_temp_p DEGF 

SNVT_swltch % 

. 

POINTS LIST DESCRIPTION 

FOR A CONSTANT VOLUME UNIT THIS IS THE ACTIVE 

SAT SET POINT FOR A SECOND STAGE COOLING 

DEMAND(F) 

FOR A CONSTANT VOLUME UNIT THIS IS THE 

ACTIVE SAT SET POINT FOR A SECOND STAGE 

COOLING DEMAND (F) 

FOR A CONSTANT VOLUME UNIT THIS IS THE 

ACTIVE SAT SET POINT FOR A SECOND STAGE 

HEATING DEMAND (F) 

FOR A CONSTANT VOLUME UNIT THIS IS THE 

ACTIVE SAT SET POINT FOR A SECOND STAGE 

HEATING DEMAND (F) 

ACTUAL SUPPLY AIR TEMPERATURE (F) 

THIS IS EITHER A HARDWIRED OR COMMUNICATED 

0 TO 5 VOLT DC INPUT THAT AOJl)ST THE SUPPLY 

AIR SET POINT BETWEEN THE SAT LOW AND SAT 

HIGH LIMIT (V) 

THE ACTUAL OUTPUT TO THE SUPPLY FAN VFO (%) 

THE STATUS OF THE BINARY OUTPUT FROM THE 

CONTROUER TO THE SUPPLY FAN CIRCUIT (0 = 
OFF, 111 ON) 

A 0- VALUE ALLOWS AU COMPRESSORS TO 

. QPERATE; 1 • TURNS OFF COMPRESSOR 

SYSTEM 1; 2 • TURNS OFF COMPRESSOR 

SYSTEM 2: 3 • TURNS OFF COMPRESSOR 

SYSTEM3 

AO· VALUE ALLOWS ALL COMPRESSORS TO 

OPERATE; 1 • TURNS OFF COMPRESSOR SYSTEM 

1; 2 - TURNS OFF COMPRESSOR 

SYSTEM 2; 3 • TURNS OFF COMPRESSOR 

SYSTEM 3 

THE ACTUAL TEMPERATURE OF THE SYSTEM 1 

SUCTION LINE (F) 

THE ACTUAL TEMPERATURE OF THE SYSTEM 2 

SUCTION LINE (F) 

THE ACTUAL TEMPERATURE OF THE SYSTEM 3 
SUCTION LINE (F) 

THE CALCULATED DEW POINT OF THE AIR UNDER 

THE FLOOR IN A FLEXSYS SYSTEM (F) 

THIS ALLOWS THE BAS SYSTEM TO INPUT A UNDER 

FLOOR HUMIDITY VALUE TO THE CONTROL ON 

A FLEXSYS SYSTEM (%) ·uNDER'FLR HUMI BAS" 

MUST BE ENABLED USING THE SERVICE KEY IN 

ORDER TO USE THIS FEATURE 

Continued on next page 
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FORM 100.50-NOM4 (507) 

TABLE 6-13- LON POINTS LIST (CONTINUED) (See notes et end of table) 

USER INTERFACE READ/ 
J..ON NAME 

NAME WRITE 
SNVTiYPE 

ENG 
UNrTS 

POINTS UST DESCRIPTION 

THIS ALLOWS THE BAS SYSTEM TO INPUT A UNDER 

FLOOR HUMIDITY VALUE TO THE CONTROL ON 
nvtUND_HUMD_ UNDERFLOOR 

SNVT _switch % A FLEXSYS SYSTEM (%) "UNDER FLR HUMI BAS" w 
BAS HUMIDITY BAS 

MUST BE ENABLED USING THE SERVICE KEY JN 

ORDER TO USE THIS FEATURE 

HUMIDITY VALUE OF THEAIR UNOERiHE FLOOR 
nvoUNO_FLR_ UNDER FLOOR 

SNVT_swlldl % THE CONTROL JS CONTROWNG TO IN A FLEXSYS R 
HUMD HUMIDITY 

SYSTEM(%) 

THIS ALLOWS THE BAS SYSTEM TO INPUT A UNDER 

UNDER Fl.DOR 
FLOOR TEMPERATURE VALUE TO THE CONTROL 

nvoUND_TEMP _ 
R SNVT_temp.J) DEGF ON A FLEXSYS SYSTEM (F). "UNDER FLR TEMP 

BAS TEMP BAS 
BAS" MUST BE ENABLED USING THE SERVICE KEY 

IN ORDER TO USE THIS FEATURE 

THIS ALLOWS THE BAS SYSTEM TO INPUT A UNDER 

FLOOR TEMPERATURE VALUE TO THE CONTROL 
UNDERFLOOR 

ON A FLEXSYS SYSTEM (F). "UNDER FLR TEMP nvlUND_TEMP .JJAS w SNVT_temp_p DEGF 
TEMP BAS 

BAS" MUST BE ENABLED USING THE SERVICE KEY 

IN ORDER TO USE THIS FEATURE 

UNDERFLOOR 
TEMPERATURE OF THE AIR UNDER JliE FLOOR 

nvoUND_FtR_TEMP TEMP R SNVT ...,temp..)) DEGF THE CONTROL IS CONTROLLING TO IN A Fl.J:XSYS -

SYSTEM(F) 

0 • OCCUPIED COOLING 

1 - OCCUPIED COOLING LOW 

' 2 - OCCUPIED COOLING HIGH 

3 - OCCUPIED COOLING WITH BYPASS .. 
4 - OCCUPIED ·cooLING WITHOUT BYPASS 

5- OCCUPIED HEATING 

6- OCCUPIED HEATING LOW 

7 - OCCUPIED HEATING HIGH 

8- OCCUPIED STANDBY 

9 - UNOCCUPIED COOLING 

nvoUNIT_MOOE UNIT MODE R SNVT_count INDEX 10 • UNOCCUPIED COOLING LOW 

11 - UNOCCUPIED COOLING HIGH 

12 - UNOCCUPIED HEATING J 
13 - UNOCCUPIED HEATING LOW 

14 • UNOCCUPIED HEATING HIGH 

15 • UNOCCUPIED STANDBY 

16 - COMFORT VENT COOLING 

17 • COMFORT VENT HEATING 

18- NIGHT SET BACK 

19 • MORNING.WARM UP 

20 • POWER UP STANDBY 

THIS COMMAND ALLOWS THE UNIT TO BE SHUT 

nvoUNIT_STOP UNIT STOP R SNVT_switch 0,1 DOWN THROUGH THE BAS SYSTEM (0 = NORMAL 

OPERATION/ 1 = STOPPED 

ConlnJed on next page 
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TABLE 6-13 - LON POINTS LIST (CONTINUED) (See not8$ at end of table) 

USER INTERFACE READ/ ENG 
L.ON NAME SNVTlYPE POINTS LIST DESCRIPTION 

NAME WRITE UNITS 

THIS COMMAND ALLOWS THE UNIT TO BE SHLIT 

NVIUNIT_STOP UNIT STOP w SNVT_SWITCH 0,1 DOWN THROUGH Tl-IE BAS SYSTEM (0 = NORMAL 

OPERATION/ 1 = STOPPED 

nvoUNOCC_ZN_ UNOCCUPIED 
THE UNOCCUPIED ZONE COOLING SET POINT (F) R SNVT_temp_p DEGF 

COOL ZONE COOLING 

nvtUNOCC_ZN_ UNOCCUPIED 
DEGF THE UNOCCUPIED ZONE COOLING SET POINT (F) w SNVT_temp_p 

COOL ZONE COOLING 

nvoUNOCC_ZN_ UNOCCUPIED 
R SNVT_temp_p DEGF THE UNOCCUPIED ZONE HEATING SET POINT CF) 

HEAT ZONE HEATING 

nviUNOCC_ZN_ UNOCCUPIED w SNVT_temp_p OEGF THE UNOCCUPIED ZONE HEATING SET POINT (F) 
HEAT ZONE HEATING 

THIS INDICATES A UNSTABLE SYSTEM WHEN TWO 

nvoUNSTABLE UNSTABLE 
UNITS ARE TWINNED TOGETHER AND THERE I~ 

R SNVT _swttch 0,1 A SUDDEN DROP IN SUPPLY AIR TEMPERATURE 
_SYS SYSTEM 

OR FAN SPEED (0 • NORMAL OPERATION / 1 -

UNSTABLE CONDITION) 

VENTILATION 
'THE VENTILATION OUTPUT BEING GENERATED BY nvoVENT_DEM_ 

OEMANO P1 R SNVT _switch · % 
OLIT 

OLITP 
THE DEMAND VENTILATION FEATURE (%) 

VENTILATION 
THIS COMMAND ALLOWS THE VENTILATION 

!WOVEN! _ENABLE R SN\0"_swltch 0.1 FUNCTION TO BE TURNED ON OR OFF (0 = OFF/ 1 
ENABLE 

= ON) 

VENTILATION 
THIS COMMAND AUOWS THE VENTILATION 

nvtVENT_ENABLE w SNVT_awltch 0,1 FUNCTION TO BE TURNED ON OR OFF (0 = OFF/ 1 
ENABLE 

:ON) 

THIS ALLOWS THE BAS SYSTEM TO INPUT A ZONE 

nvoZONE_TMP _ 
ZONE. TEMP BAS R SNVT_ternp_p OEGF 

TEMPERATURE VALUE, DEG F.·ro THE CONTROL 

BAS TO USE THIS FEATURE"THE "CONTROL METHOD" 

MUST BE SET TO "COMM ZONE TEMP" 

THIS ALLOWS THE BAS SYSTEM TO INPUT A ZONE 

nvlZONE_ TMP _BAS ZONE TEMP BAS w SNVT_temp_p DEGF 
TEMPERATURE VALUE. DEG F, TO THE CONTROL 

TO USE THIS FEATURE THE "CONTROL METHOD" 

MUST BE SET TO "COMM ZONE TEMP" 

nvoZONE_ TEMP ZONE TE.MP R SNVT_temp__p DEGF 
ZONE TEMPERATURE THE CONTROL IS 

CONTROLLINGTO (F) 

NOTES 
1. The most up to date listing of the Standard Points Mapping can be found in 1he Yorlc/JCl website. 

2. ln order to do LON WORKS a gateway model FS-B2011-02-01 Y roost be purchased from FieldServer Technologies. · 
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TABLE 6~14 - N2 POINTS LIST (51111 notes at end of table) 

BACNET 

OBJECT 
USER READ/ ENG 

BACNETNAME TYPE 
INTERFACE NAME WRITE UNITS 

AND 
INSTANCE 

ACT _DSP_SP 
DUCT STATIC SET 

POINT 
R A101 WC 

ACT_MIN_ ACTIVE MINIMUM 
R Al02 CFM 

FLOW AIR FLOW 

ACTIVE MINIMUM 
·ACT_MIN_POS R AJ03 'Yo 

POSITION 

ACT_SAT_SP SUPPLY AIR SETP R AI04 DEGF 

ACT_SLAB_CTL 
ACTIVE SLAB 

CONTROL 
R/W Avn 0, 1 

BUILD_PRES_ BUILDING 

SP PRESSURE SP 
RJW AV01 WC 

BLD~STAT_PRS 
BUILDING STATIC 

PRES 
·R AI05 WC 

BYPASS_ 

DAMPER 
BYPASS DAMPER R AI06 % 

CO2 1_0UT C021 

(OUTSIDE) R Al07 PPM Al7 

C02_2_1NSIDE CO2 1 {INSIDE) R AI08 PPM 

C02_0FFSET CO2 OFFSET R/W AV02 PPM 

COOLING/ 
COL_HEAT _FLT R B102 0, 1 

HEATING FAULT . 

COMP 1A COMPRESSOR 1A R 6103 0, 1 

COMP 18 COMPRESSOR1B R 8104 0, 1 

COMP_2A COMPRESSOR 2A R B105 0, 1 

COMP_2B COMPRESSOR 28 R B106 0, 1 

COMP_3A COMPRESSOR 3A R 8107 0, 1 

COMP_3B COMPRESSOR 3B R BI08 0, 1 

COMP _LPC0_ 1 
COMPRESSOR 

LPC01 
R B109 o, 1 

COMPRESSOR 
COMP _LPC0_2 R B110 0, 1 

LPC02 

COMPRESSOR 
COMP _LPC0_3 R 6111 0, 1 

LPC03 

JOHNSON CONTROLS 

FORM 100.50-NOM4 (507) 

NZ 
ADDRESS 

POINTS UST DESCRIPTION 

A DERIVED VALUE THE DUCT STATIC IS 
, Al 1 

CONTROLLED TO ("WG) 

Al2 
A DERNED VALUE THE MINIMUM VENTILATION 

AIR IS CONTROLLED TO (CFM) 

A DERIVED VALUE THE DAMP~R IS 

Al3 CONTROLLED TO FOR MINIMUM VENTILATION 

AIR(%) 

Al4 
A DERNED VALUE THE SUPPLY AIR 

TEMPERATURE IS CONTROLLED TO (F) 

ALLOWS THE ACTIVE SLAB CONTROL FEATURE 

A034 iO BE TURNED ON AND OFF ON FLEXSYS 

UNITS (0 =OFF/ 1 = ON) 

A01 THE BUILDING PRESSURE SET POINT ("WG) 

Al5 ACTUAL BUILDING PRESSURE INPUT ("WG) 

Al6 ACTUAL BYPASS DAMPER POSITION {%) 

ACTUAL 

A18 ACTUAL INDOOR CO2 VALUE (PPM) 

THE DIFFERENCE BETWEEN THE INDOOR AND 

A02 OUTSIDE CO2 MUST EXCEED THIS VALUE TO 

INITIATE DEMAND VENTILATION (PPM) 

GIVES THE FAULT STATUS OF THE COOLING 

DI 1 ~ND HEATING SYSTEM (NFL - NO FAULT; FLT 

-FAULiED) 

D12 STATUS OF COMPRESSOR 1A, (0 = OFF, 1 = ON) 

013 STATUS OF COMPRESSOR 18, (0 = OFF, j =ON) · 

D14 STATUS OF COMPRESSOR 2A, (0 = OFF, 1 = ON) J 
015 STATUS OF COMPRESSOR 28, (O = OFF, 1 = ON} 

D16 STATUS OF COMPRESSOR 3A. (0 = OFF, 1 = ON) 

D17 STATUS OF COMPRESSOR 3B, (0 = OFF, 1 = ON) 

STATUS OF COMPRESSOR SYSTEM 1 LOW 

0 18 PRESSURE CUTOUT CIRCUIT (0 - FAULTED/ 1 

- NO FAULT) 

STATUS OF COMPRESSOR SYSTEM 2 LOW 

DI 9 PRESSURE CUTOUT CIRCUIT (0 - FAULTED/ 1 

-NO FAULT ) 

STATUS OF COMPRESSOR SYSTEM 3 LOW 

DI 10 PRESSURE CUTOUT CIRCUIT (0- FAULTED 11 

• NO FAULT) 

Continued on next page 
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TABLE 6-14 - N2 POINTS LIST (CONTINUED) (Sea notes at end of table) 

BACNET 

OBJECT 
USER READ/ ENG N2 

BACNETNAME TYPE 
INTERFACE NAME WRITE UNITS ADDRESS 

AND 
INSTANCE 

COMPRESSOR 
COMP _STAT_1 R B112 0, 1 DI 11 

STATUS 1 

COMPRESSOR 
R o. 1 0112 COMP _STAT_2 B113 

STA.TUS2 

COMPRESSOR 
COMP _STAT_3 R B114 0, 1 DI 13 

STATUS 3 

DCT_ST_PR_RT 
DUCT STATIC 

PRES RST 
R Al16 % Al9 

DUCT STATIC 
R Al17 WC Al 10 DCT_STAT_PRS 

PRES 

OEW PO!Nl 
DEW_PNT_RST R/W AV80 0, 1 ' A035 

'RESET 

osp _HI_LIMIT 
DUCT STATIC 

HIGH LIMIT 
R/W AV03 WC !,.03 

OSP _LO_UMIT 
DUCT STATIC 

LOWLIMIT 
R/W AV04 WC A04 

DSP_RST_BAS 
DUCT STATIC 

PRES RSTBAS 
R/W AV05 % AOS 

ECONOMIZER 
AV81 ECONO_INSTAL R/W 0, 1 A036 

INSTAl.LED 

ECON_ME_ ECONOMIZER 
R Al18 INDEX Al 11 

USED METHOD 

ECONOMIZER 

ECON_STATUS SUITABLE R Al19 INDEX Al 12 

ECON INSTALLED 

EL_AIR_iMP _H 
eJAP LEAVING 

AIR TEMP HIGH 
R/W AV07 DEGF A06 

eJAP LEAVING 
R/W DEGF A07 EL_AIR_iMP _L AV08 

AIR TEMP LOW 
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FORM 100.50-NOM4 (507) 

POINTS UST DESCRIPTION 

STATUS OF COMPRESSOR SYSTEM 1 

COMPRESSOR SAFETY CIRCUIT (0 - FAULTED / 

1-NO FAULT) 

STATUS OF COMPRESSOR SYSTEM 2 

COMPRESSOR SAFETY CIRCUIT (0 • FAUL TED f 

1 - NO FAULT) 

STATUS OF COMPRESSOR SYSTEM 3 

COMPRESSOR SAFETY CIRCUIT (O - FAULTED f 

1-NO FAULT) 

A HARDWIRED ENTERED ANALOG VOLTAGE 

THAT RESULTS IN A %RESET DOWN FROM THE 

DUCT STATIC HIGH LIMIT BASED ON A PERCENT 

OF THE DIFFERENCE BElWEEN DUCT STATIC 

HIGH LIMIT AND DUCT STATIC LOW LIMIT (o/o) 

ACTUAL DUCT STATIC PRESSURE INPUT TO 

THE CONTROL rwG) 

THIS ALLOWS THE DEW P01NT RESET FEATURE 

TO BE TURNED ON AND OFF ON FLEXSYS 

UNITS {O = OFF / 1 = ON) 

THE DUCT STATIC UPPER SET POINT ("WG) 

THE DUCT STATIC LOWER SET POINT ("WG) 

A BAS ENTERED VALUE THAT RESULTS IN 

A %RESET DOWN FROM THE DUCT ~T.A:TI~ 

HIGH LIMIT BASED ON A PERCENT°" THE 

DIFFERENCE BETWEEN DUCT STATIC HIGH 

LIMIT AND DUCT STATIC LOW LIMIT(%). "DUCT 

PRES RST BAS" MUST BE ENABLED USING THE 

SERVICE KEY IN ORDER TO USE THIS FEATURE 

ALLOWS THE ECONOMIZER FEATURE TO BE 

1lJRNED ON AND OFF (0 =OFF/ 1 = ON) 

lHE ECONOMIZER METHOD BEING USED 

BY THE CONTROL (0 - DRY BULB: 1 • SINGLE 

ENTHALPY: 2 - DUAL ENTHALPY) 

STATUS OF THE ECONOMIZER OPTION (0 

• INSTALLED AND INACTIVE; 1 • INSTALLED AND 

ACTIVE: 2 - NOT INSTALLED) 

ON A A..EXSYS UNIT WITH BYPASS lHIS IS THE 

SUPPLY AIR TEMPERATURE HIGH SET POINT (F) 

ON A FL.EXSYS UNIT WITH BYPASS THIS IS THE 

SUPPLY AIR TEMPERATURE LOW SET POINT (F} 

COntinued on next page 
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FORM 100.50-NOM4 (507) 

TABLE 6~14 - N2 POINTS LIST (CONTINUED) (See notes at end of table} 

BACNET 

OBJECT 
ENG N2 USER READ/ 

POINTS LIST DESCRIPTION BACNETNAME TYPE 
INTERFACE NAME WRITE 

AND 
UNITS ADDRESS 

INSTANCE 

EVAPORATOR AIR ACTUAL TEMPERATURE OF AIR LEAVING THE 
EVAP _AIR_ TMP R Al20 OEGF Al 13 

EVAPORATOR COIL ON A FLEXSYS UNIT (F) TEMP 1 

THE STATUS OF THE BINARY OUTPUT FOR THE 
EXHAUST _FAN EXHAUST FAN R Bl22 0, 1 DI 15 

EXHAUST ( 0 =OFF/ 1-= ON) 

THE STATUS OF THE EXHAUST FAN RUN 

EXHAUST FAN 
B121 0, 1 DI 14 

VERIFICATION CIRCUIT (0 - VERIFICATION 
EXH_FAN_STAT R 

STATUS CIRCUIT OPEN/ 1 - VERIFICATION CIRCUIT 

CLOSED) 

EXHAUST 
R Al21 % Al 14 

CONTROL OUTPUT TO THE EXHAUST DAMPER 
EXHAUST_OUT 

OUTPUT (%) 

IDENTIFIES IF THERE IS A SUPPLY, EXHAUST, 

FAN_FAULT FAN FAULT R Bl23 0, 1 DO 16 OR RETURN FAN FAULT (0 - NO FAULT; 1 -

FAULTED} 

IDENTIFIES THE STATUS OF THE BINARY DIRTY 
FILiER_STATS FILTER STATUS R Bl25 0, 1 D017 

FILTER INPUT ( 0 - NO FAULT;1 - FAULTED) 

HEAT ENTERING 
R Al22 DEGF Al 15 

ACTUAL TEMPERATURE OF THE AIR ENTERING 
HEAT _ENT_ TMP· 

iEMP THE STAGED HEAT SECTION (F) 

HEATING_SAT HEATING SAT R/W AV09 DEGF AOB 
THE HEATING SAT SET POINT FORA VAV OR 

FLEXSYS UNIT (F) 

ELECTRIC HEAT DERIVED VALUE SHOWING THE NUMBER OF 

·HEAT_STAGES STAGES GAS R Al23 INDEX Al 16 ELECTRIC OR STAGED GAS HEAT STAGES 

HEAT STAGES AVAILABLE (1 - 7) 

THE OUTPUT FROM THE CONTROL TO A HOT 

HEATING_ VAI..V HEATING VALVE .R Al24 % Al 17 WATER, STEAM, OR MODULATING GAS HEAT 

VALVE(%) 

THE STATUS OF THE FREEZESTAT CIRCUIT ON 
HOT WATER FRZ 

HW_FRZ_STAT R 8133 0,1 D018 UNITS WITH HOT WATER OR STEAM HEAT. (0 
STATUS 

- NO FAULT I 1 - FAULTED) 

MAXIMUM 
AV10 A09 

THE MAXIMUM ALLOWABLE SETTING FOR THE 
MAX_BYPASS R/W % 

BYPASS BY PASS DAMPER IN A FlEXSYS UNIT Co/•) 

MAX FLOW THE MAXIMUM ALLOWABLE AIRFLOW 

MAX_Fl-OW_DV DEMAND RNtl AV11 CFM AO 10 FOR DEMAND VENTILATION WITH AN AIR 

VENTILATION MEASURING STATION (CFM) 

MECH_LCK_ MECH CLG 
THE MINIMUM OUTDOOR TEMPERATURE AT 

RNtl AV12 DEGF AO 11 WHICH MECHANICAL COOLING IS ALLOWED TO 
7MP LOCKOUT TEMP 

OPERATE (F) 

MIN FLOW THE MINIMUM ALLOWABLE AIRFLOW 

MIN_FLOW_OV DEMAND R/W AV13 CFM A012 FOR DEMAND VENTILATION WITH AN AIR 

VENTILATION MEASURING ST.4:TION (CFM) 

ON A FLEXSYS UNIT THIS IS THE SUPPLY AIR 

MIXD_SAT_UM MIXED SAT LIMIT R/W AV14 DEGF A013 SETPOINT WHEN OPERATING WITHOUT A 

BYPASS DAMPER (F) 

Continued on next page 

JOHNSON CONTROLS 1nR 



I,..- TABLE 6-14 - N2 POINTS LIST (CONTINUED) (See notes at end of table) 

BACNET 

OBJECY 
USER READ/ ENG N2 

BACNETNAME TYPE 
INTERFACE NAME WRrrE UNITS ADDRESS 

AND 
INSTANCE 

MORNING WARM MORN_WUP_ 
R/W 

CMO UPCMND 
AV86 0, 1 A037 

MORN_WUP_ RAT HEATING 
R/W AV15 DEGF AO 14 

RAT SETP 

NIGHT_SETBAC 
NIGHT SET BACK 

(FOR HEATING) 
R/W AV87 o. 1 A038 

OA_DAMPER OA DAMPER R Al25 % Al 18 

OA_OM4P_ OA DAMPER MIN 
AV16 % R/W A015 

POS1 POSITIO~ 1 

' ·,-... 
OA_OAMP_ QA DAMPER MIN 

R/W AV17 "' A016 
POS2 P0Sffi0N2 

OA_ENTHALPY 
OUTSIDE AIR 

ENTHALPY 
R Al26 

BTU/ 

LB 
Al 19 

OUTSIDE AIR 
BTU/ 

OA_ENTH_LIMT ENTHALPY "R/W AV18 A017 
LB 

SETPOINT 

OAFLOW 
OA_FLO_PRS_t . R AITI WC Al20 

PRESSURE 1 

OAFLOW 
OA_FLO_PRS_2 

PRESSURE2 
R Al28 WC Al21 

OA_REL_HUMID 
OUTSIDE AIR 

HUMtDITY 
R Al29 % Al 22 

OUTSIDE AIR 
OA_TEMP TEMP 

R Al30 OEGF Al .23 

OCCUPNCY_ OCCUPANCY 

CMO COMMAND 
R/W AV88 o. 1 A039 

OCCUPIED ZONE 
OCC_ZN_COOL 

COOLING SETP 
R/W AV21 DEGF AO 18 

OCC_ZN_HEAT 
OCCUPIED ZONE 

HEATING SETP 
R/W AV22 DEGF A019 

PRS_1_01SCH 
PRESSURES 1 

DISCHARGE 
R Al31 PSI Al24 

170 

POINTS LIST DESCRIPTION 

A BAS GENERATED COMMAND TO ALLOW THE 

MORNING WARM UP FEATURE TO BE TURNED 

ON ANO OFF (0 • OFF 11 = ON) 

ON A VAV OR FLEXSYS UNIT THIS IS THE 

RETURN AIR TEMPERATURE SET POINT USED 

TO DETERMINE WHEN THE UNIT SHOULD 

SWITCH TO THE HEATING MODE (F) 

THIS COMMAND ALLOWS THE NIGHT SET BACK 

HEATING FUNCTION TO BE TURNED ON AND 

OFF (0 = OFF / 1 = ON) 

THIS IS THE POSITION OF THE OUTDOOR 

DAMPER(%) 

THE MINIMUM POSITION FOR THE OUTDOOR 

AIR DAMPER WHEN USING AXED VENTILATION 

CONTROL WHEN THE SUPPLY FAN 15 AT FULL 

SPEED(%) 

THE MINIMUM POSITION FOR THE OUTDOOR 

AIR DAMPER WHEN USING FIXED VENTILATION 

CONTROL WHEN THE SUPPLY FAN IS AT 50% OF 

FULL SPEED(%) 

ACTUAL OUTSIDE AIR ENTHALPY (BTU/LB) 

THE UPPER ENTHALPY LIMIT TO ALLOW THE 

USE OF OUTDOOR AIR FOR SINGLE OR DUAi. 

ENTHALPY ECONOMIZER (BTU/1...B) 

THE VELOCITY OF THE AIR AS MEASURED AT A 

MINIMUM, FULL', OR 1/3 DAMPER SECTION OF 

AN AIR MEASURING STATION ("WC) 

THIS IS THE VELOCITY OF THE AIR AS 

MEASURED AT THE 2/3 DAMPER SECTION OF 

AN AIR MEASURING STATION ('WC) 

ACTUAL OUTDOOR AIR RELATIVE !iUMIDITY (%) 

ACTUAL OUTDOOR AIR TEMPERATURE (F) 

THIS BAS COMMAND AUOWS THE UNIT TO BE 

PLACED IN THE OCCUPIED OR UNOCCUPIED 

MODE (0 = UNOCCUPIED/ 1 -= OCCUPIED) 

THE OCCUPIED ZONE COOLING SETPOINT (F} 

THE OCCUPIED ZONE HEATING SET POINT (F} 

ACTUAL SYSTEM 1 DISCHARGE PRESSURE 

(PSI) 

Continued on next page 
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FORM 100.50-NOM4 (507) 

TABLE 6~14 - N2 POINTS LIST {CONTINUED) (See notes at end or table) 

BACNET 

READ/ 
OBJECT 

N2 USER ENG 
BACNETNAME lYPE POINTS UST DESCRIPTION 

l ~ RFACE NAME WRITE UNITS ADDRESS 
AND 

INSTANCE 

PRS_1_ PRESSURES 1 
Al25 ACTUAL SYSTEM 1 SUCTION PRESSURE (PSI) R Al32 PSI 

SUCTION SUCTION 

PRE5SURES2 
R Al33 PSI Al26 

ACTUAL SYSTEM 2 DISCHARGE PRESSURE 
PRS_2_DISCH 

DISCHARGE (PSI) 

PRS_2_ P~URES2 
R PSI Al27 ACTUAL SYSTEM 2 SUCTION PRESSURE (PSI) A134 

SUCTION SUCTION 

PRESSURES3 
PRS_3_D1SCH 

DISCHARGE 
R Al35 PSI Al 28 

ACTUAL SYSTEM 3 DISCHARGE PRESSURE 

(PSI) 

PRS_3_ PRESSURES3 
R 

SUCTION SUCTION 
Al36 PSI Al29 ACTUAL SYSTEM 3 SUCTION PRESSURE (PSI) 

RAT COOLING 
ON A VAV OR FLEXSYS UNIT THIS VALUE IS 

RAT_COOL_SP R/W AV23 DEGF A020 USED TO DETERMINE WHEN THE UNIT SHOULD 
SETP 

SWITCH TO THE COOLING MODE (F) 

ACTIVE BYPASS 
A DERIVED VALUE FORTHE CURRENT SET 

RET_AIR_BY_S R Al37 % Al30 POINT OF THE RETURN AIR BYPASS DAMPER 
ACTIVE SP 

ON A FLEXSYS UNIT (%) 

RET__AIR_ENTH 
RETURN AIR 

R Al38 
BTU/ 

Al31 ACTUAL RETURN AIR ENTHAI..PY (BTU/LB) amw.?Y LB 

RETURNAIR 
RET_AIR_HUMO 

HUMIDITY 
R · A139 % Al32 ACTUAL RETURN AIR RELATIVE HUMIDITY ('ll,) 

·-
RET_AIR_1'EMP 

RETURN AIR 
DEGF ACTUAL RETURN AIR TEMPERATl:JRE (F) R Al40 Al33 

TEMP -
RET_FAN_OIJT 

EXHAUST/ THE OUTPUT FROM THE CONTROL T01liE 
R Al41 % Al 34 

RETURN FAN VFD EXHAUST OR RETURN FAN VFD (%) 

RETURN FAN THE ACTUAL PRESSURE TiiAT IS USED TO 
RET ... fAN_PRES 

P RESSURE 
R Al42 WC Al35 

CONTROL THE RETURN FAN ((IWC) 

THE STATUS OFTHE RETURN FAN 

RETURNFAN RUN VERIFICATION CIRCUIT ( 0 - STOP 
RET_FAN_S"JAT R 8152 0, 1 DI 19 

STATIJS - VERIFICATION CIRCUIT OPEN/ 1 -

VERIFICATION CIRCUIT CLOSED) I 
SAT_HIGH_UM SAT HIGH LIMIT R/W AV26 OEGF A021 

THE UPPER LIMIT FOR n,IE SUPPLY AIR 

TEMPERATURE SET POINT ON A VAV UNIT (F) 

SAT_LOW_LIM SAT LOW LIMIT R/W AVZT OEGF A022 
THE LOWER LIMIT FOR THE SUPPLY AIR 

TEMPERATURE SET POINT ON A VAV UNIT (F) 

THIS IS AN ANALOG INPUT FROM 1HE BAS 

SYSTEM THAT ALLOWS THE RESET OF THE 

ACTIVE SUPPLY AIR TEMPERATURE SET POINT 
SUPPLY AIR TEMP 

SAT_RST_BAS 
RSTBAS 

R/W AV'JJ3 A0 23 ON VAV UNITS. 0 VOLTS USES SAT HIGH UM1T 

AND 5 VOLTS USES SAT LOW LIMIT M . "SAT 

RST BAS" MUST BE ENABI...EO USING THE 

SERVICE KEY IN ORDER TO USE THIS FEATURE 

L--
Continued on next page 
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TABLE 6-14- N2 POINTS U ST (CONTINUED) (See notes at end of table) 

BACNET 

READJ 
OBJECT 

·ENG USER N2 
BACNETNAME TYPE 

UNrTS ADDRESS INTERFACE NAME WRITE 
AND 

INSTANCE 

SATURATED 

SAT_suc_TMP1 
SUCTIONTEMP 

(TEMPERATURES 
R Al43 DEGF Al36 

1 SUCTION) 

SATURATED 

SAT_suc_TMP2 
SUCTION TEMP 

(TEMPERATURES 
R Al44 DEGF Al 37 

2 SUCTION) 

SATURATED 

SAT_suc_TMP3 
SUCTION TEMP 

(TEMPERATURES 
R Al45 DEGF Al 38 

3 SUCTION) 

SEN_MSC_FLT 
SENSORJMISC 

FAULT 
R B154 0, 1 D120 

SF PROVING 
SF_PROV_SW 

SWITCH 
A. B155 o. 1 DI 21 

STG_1_COOL STG1 COOUNG R/111 AV31 DEGF A024 

STG_1_HEAT STG 1 HEATING R/W AY,32 DEGF A025 

STG_2_COOL STG2 COOUNG RJW AV33 DEGF A026 

STG_2_HEAT STG 2 HEATING RJW AV34 DEGF A027 

SUP _AIR TEMP SUPPLY AIR TEMP R Al46 DEGF Al39 

SUP _AIR_ TRST 
SUPPLY AIR TEMP 

RST 
R A147 Al40 

SUP _FAN_VFD SUPPLY FAN VFD R Al48 % Al 41 

SUPPLY_FAN SUPPLY FAN R B159 o. 1 D122 

SYSTEM_STOP SYSTEMSTO? RJW AV35 INDEX A028 

172 

FORM 100.50-NOM4 (507) 

POINTS LIST DESCRIPTION 

THE SATURATION TEMPERATURE OF THE 

SYSTEM 1 SUCTION GAS BASED ON THE 

SYSTEM 1 SUCTION PRESSURE (F) 

THE SATURATION TEMPERATURE OF THE 

SYSTEM 2 SUCTION GAS BASED ON TH~ 

SYSTEM 2 SUCTION PRESSURE (F) 

THE SATURATION TEMPERATURE OF THE 

SYSTEM 3 SUCTION GAS BASED ON THE 

SYSTEM 3 SUCTION PRESSURE (F) . 

IDENTIFIES IF A SENSOR OR MISCELLANEOUS 

FAULT JS PRESENT (0 • NO FAULT; 1 • FAULTED) 

THE STATUS OF THE SUPPLY FAN AIR P.ROVING 

CIRCUrT (0 - VERIFICATiON CIRCUIT OPEN / 1 

- VERIFICATION CIRCUIT CLOSED) 

FOR A CONSTANT VOLUME UNIT THIS IS THE 

ACTIVE SAT SET POINT FOR A FIRST STAGE 

COOLING DEMAND (F) 

FOR A CONSTANT VOLUME UNIT THIS IS THE 

ACTIVE SAT SET POINT FOR A FIRST STAGE 

HEATING DEMAND (F) 

FOR A CONSTANT VOLUME UNIT THIS IS THE 

ACTIVE ~T SET POINT FOR A SECOND STAGE 

COOLING DEMAND (F) 

FOR A CONSTANT VOLUME UNIT THIS IS THE 

ACTIVE ~T SET POINT FORA SECOND'STAGE 

HEATING DEMAND (F) 

ACTUAL SUPPLY AIR TEMPERATURE (F) 

THIS IS EITHER A HARDWIRED OR 

COMMUNICATED OTO 5 VOLT DC INPUT THAT ' 
ADJUST THE SUPPLY AIR SET POINT. BETWEEN 

THE SAT LOW AND SAT HIGH LIMIT M 
THE ACTUAL OUTPUT TO THE SUP(:ILY FAN VFD 

(%) 

THE STATUS OF THE BINARY OUTPUT FROM 

THE CONTROLLER TO THE SUPF>LV FAN 

CIRCUIT (0 "' OFF, 1 "' ON) 

A 0- VALUE Al-LOWS AI-L COMPRESSORS TO 

OPERATE; 1 - TURNS OFF COMPRESSOR 

SYSTEM 1; 2 - TURNS OFF COMPRESSOR 

SYSTEM 2; 3 - TURNS OFF COMPRESSOR 

SYSTEM3 

Continued on nel!t page 
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TABLE 6-14 - N2 POINTS LIST (CONTINUED) (Seenotesatend oft.able) 

BACNET 

OBJECT 
USER READ/ ENG N2 

BACNETNAME TYPE POINTS UST DESCRIPTION 
ltfTERFACE NAME WRITE UNITS ADDRESS 

AND 
INSTANCE 

TEMP_1_ TEMPERATURE 1 
R Al49 DEGF Af42 

THE ACTUAL TEMPERATURE OF THE SYSTEM 1 

SUCTION SUCTION SUCTION LINE (F) 

TEMP_2_ TEMPERATURE"2 
R AJ51 DEGF Al 43 

THE ACTUAL TEMPERATURE OF THE SYSTEM 2 

SUCTION SUCTION SUCTION LINE (F) 

TEMP_3_ TEMPERATURE 3 
R Al53 DEGF 

THE ACTUAL TEMPERATURE OF THE SYSTEM 3 
Al44 

SUCTION SUCTION SUCTION LINE (F) 

UND_FLR_ UNDERFLOOR 
R 

DEWP DEWPOINT 
Al55 DEGF Al45 

THE CALCULATED DEW POINT OF THE AIR 

UNDER THE FLOOR IN A FLEXSYS SYSTEM (F) 

THIS ALLOWS THE BAS SYSTEM TO INPUT 

UND_HUMD_ UNDER FLOOR 
A UNDER FLOOR HUMIDITY VALUE TO THE 

R/W AV36 % A029 CONTROL ON A FLEXSYS SYSTEM (%) "UNDER 
BAS HUMIDITY BAS 

FLR HUMI BAS" MUST BE.ENABLED USING THE 

SERVICE KEY IN ORDER TO USE THIS FEATURE 

UND_FLR_ UNDERFLOOR 
HUMIDITY VALUE OF THE AIR UNDER THE 

R Al56 % Al46 FLOOR THE CONTROL IS CONTROLLING TO IN A 
HUMD HUMIDITY 

FLEXSYS SYSTEM {%) -
THIS ALLOWS THE BAS SYSTEM TO INPUT A 

r 
UNDER FLOOR"TEMPE.RATURE VALUE TO THE 

i-. 

UND ... TEMP_ UNDERFLOOR 
R/W - AV37 . DEGF A030 CONTROL ON A FLEXSYS SYSTEM (F). "UNDER 

BAS TEMP BAS 

l' 

FLR TEMP BAS" ~UST BE ENAB_LED USING THE 

SERVICE KEY IN ORDER TO us~'THJS FEATURE 

... 

UND_A.R_ UNDERFLOOR 
TEMPERATURE OF THE AIR Ut:,1.R_l:R THE FLOOR 

R Al57 DEGF Al47 THE CONTROL IS CONTROLLING TO IN A 
TEMP "TEMP 

FLEXSYS SYSTEM (F) 

0 - OCCUPIED COOLING 

1- OCCUPIED COOLING LOW 

2- OCCUPIED COOLING HIGH 

3 - OCCUPIED COOLING WITH BYPASS 

4 - OCCUPIED COOLING WITHOUT BYPASS 

5 - OCCUPIED HEATING • 
· 6 - OCCUPIED HEATING LOW 

.I 
7 - OCCUPIED HEATING HIGH 

8 - OCCUPIED STANDBY 

9 • UNOCCUPIED COOLING 

UNIT_MODE UNIT MODE R Al58 INDEX Al48 10- UNOCCUPIED COOLING LOW 

11 • UNOCCUPIED COOLING HIGH 

12 • UNOCCUPIED HEATING 

13 - UNOCCUPIED HEATING LOW 

14 · UNOCCUPIED HEATING HIGH 

15 • UNOCCUPIED STANDBY 

16 • COMFORT VENT COOLING 
I 

I 17 • COMFORT VENT HEATING 

18- NIGHT SET BACK 

1...-- 19~ MORNING WARM UP 

20- POWER UP STANDBY 

Continued Oil nexl page 
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FORM 100.50-NOM4 (507) 

TABLE 6-14 - N2 POINTS U ST (CONTINUED) (See notei; at end of table) 

BACNET 

OBJECT 
ENG N2 USER READ/ 

lYPE BACNETNAME 
INTERFACE NAME WRITE UNITS ADDRESS 

POINTS UST DESC~PTION 

AND 

INSTANCE 

THIS COMMAND ALLOWS THE UNIT TO BE 

UNIT_STOP UNIT STOP R/W AV93 0.1 A040 SHUT DOWN THROUGH THE BAS SYSTEM (0 = 
NORMAL OPERATION/ 1 = STOPPED 

UNOCC_ZN_ UNOCCUPIED THE UNOCCUPIED ZONE COOLING SET POINT 
RNi AV'J8 DEGF A031 

COOL ZONE COOLING (F) 

UNOCC_ZN_ UNOCCUPIED 
DEGF A032 

THE UNOCCUPIED ZONE HEATING SET POINT 
R/W AV39 

HEAT ZONE HEATING (F) 

THIS INDICATES A UNSTABLE SYSTEM WHEN 

UNSTABLE 
TWO UNITS ARE TWINNED TOGETHER ANO 

UNSTABLE 
R 8160 o. 1 0123 THERE IS A SUDDEN DROP IN SUPPLY AIR 

_SYS SYSTEM 
TEMPERATURE OR FAN SPEED (O • NORMAL 

OPERATION f 1 - UNSTABLE CONDmON) 

VENT_DEM - VENTILATION 
R Al59 % Al49 

THE VENTILATION OUTPUT BEING GENERATED 

OUT DEMAND P1 OUTP BY THE.DEMAND VENTILATION .FEATURE (%) 

VENTILATION 
THIS COMMAND AU.OWS THE VENTILATION 

VENT _ENABLE R/W AV95 o. 1 A041 FUNCTION TO BE iURNEO ON OR OFF (0-= OFF 
ENABLE 

/ 1 = ON) 

THIS ALLOWS THE BAS SYSTEM TO INPUT A 

ZONE_TMP_ 
ZONE TEMPERATURE VALUE. DEGREE F, TO 

ZOWE TEMP BAS R/W AV40 DEGF A033 · THE CONTROL. TO USE THIS FEATURE THE 
BAS , . 

"CONTROL METHOD" MUST BE SETTO "COMM 
.. ZONETEMP" 

ZONE_TEMP ZONE 'TEMP R Al60 OEGF Al50 
ZONE TEMPERATURE THE CONTROL IS 

CONTROLLING TO {F) 

NOTES 

1 THE MOST UP TO.DATE LISTING OF THE STANDARD POINTS MAPPING CAN BE FOUND IN THE YORK/JCI WEBSITE. 

2. IN OROERTOl)O N2A GATEWAY MODEL FS-S3010-01-03Y MUST 81:; PURCHASED FROM FIELDSERVER TECHNOLOGIES. 

! 
I 

j,_ 
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· .... FORM 100.50-NOM4 (507) 

1 
I ,- SECTION 7 - PARAMETER DESCRIPTIONS AND OPTIONS 
i 
j 

TABLE 7 -1 - DEFINITIONS 

.. 
MENU ITEM DEFINITION 

This parameter is programmed through the Program key. This function allows heat to be turned 

ACTIVE SLAB CONTROL 
on during the transition from Unoccupied to Occupied mode or Occupied to Unoccupied mode if 
the under floor conditions of a FlexSys system are right for the growth of mold and mildew. The 
choices are USER ENABLED or USER DISABLED. 

This parameter is programmed through the Program key. Adaptive Morning Warm Up uses the 
ADAPT MORN WARM UP past three days of warm up times and temperatures to calculate the start time for the current 

day. This parameter alrows the user to USER ENABLED or USER DISABLED this feature. 

BLDG PRESSURE 
This parameter is programmed thT9ugh the Setpolnts key. The Unit .Controller To determine 
when to tum on the exhaust fan. When the exhaust option is configured for "ON-OFF P~ESS 

CNTRL OFFSET 
CNTRL". 

BUILDING PRESSURE This parameter is programmed through the Setpoints key. It identifies the control point Jor the 
ACTIVE SETPOINT building pressure. · · · • · 

BUILDING PRESSURE This is the actual pressure in the conditioned space. 
CURRENT 

BYPASS DAMPER 
This is the actual posHion of the bypass damper, by percent open, in a FlexSys unil 

POSITION 

CO2 LEVEL INSIDE Thts is the CO2 level of the air in the conditioned space. 

CO2 LEVEL OUTStDE This is the CO2 level of the outdoor air. · 

This parameter is programmed through the Setpoints key. The Outside CO2 level must be lower 
CO2 OFFSET SETPOINT than the Indoor CO2 level plus the CO2 OFFSET SETPOINT before the outdoor door damper 

wlll start to open for additional ventilation. -

CO2 OFFSET CURRENT 
This represents the current difference between the "CO2 LEVEL INSIDE" versus the "CO2 
LEVa OUTSIDE". 

This parameter is programmed through the Program key. This function is only used o~ 

COMFORT VENTILATION .Constant Volume unit. The Unit Controller monitors the Return Air Temperature and energizes 
stages of cooling or heating prior to a demand from the space. This function is only active when 
the unit is In 1he Occupied mode. The choices are USER ENABLED or USER DISABLED. 

This is the current ope~ting mode of the system 1 c;:ompressors. T1)e display will show Normal 
COMP.SYS 1 STATUS • Comp A On, Normal • Comp 8 On, Normal - Both ON, Normal - Both Off, Safety Trip, Safety 

Fault. Safety Lockout, Low Amb Inhibit, Low SucfTemp Unl, High DP Unload. or User Disabled. 

This is the current operating mode of the system 2 compressors. The display will show Normal 
COMP SYS.2 STATUS - Comp A On, Normal - Comp 'B On, Normal - Both ON, Normal - Both Off, Safety Trip, Safety 

Fault, Safety Lockout, .Low Amb Inhibit, Low Suet Temp UnL High DP Unload, or User Disabled. 

COMP SYS 3 STATUS 
This is the current opel]lting mode of the system 3 compressors. The display will sho_w Normal 
• Comp A On, Normal - Comp a ·on, Normal~ Both ON, Normal - Both Off, Safety Trip, Safety 
Fault, Safety Lockout, Low Amb Inhibit. Low Suet Temp Uni, High DP· Unload, or User Disabled. 

CONDENSER FAN 1A/1 This identifies if the Unit Controller has sent a Binary output to Condenser Fan 1A /1. 

CONDENSER FAN 1B/2 This identifies if the Unit Controller has sent a Binary output to Condenser Fan 18 /2. 

CONDENSER FAN 2A/3 This identifies if the Unit Controller has sent a Binary output to Condenser Fan '2A 13. 

CONDENSER FAN 2B/4 This identifies if the Unit Controller has sent a Binary output to Condenser Fan 28/4. 

-Continued on next page 
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TABLE 7 -1 - DEFINITIONS (CONTINUED) 

CONDENSER FAN 3A/5 

CONDENSER FAN 3B(6 

CONTINUOUS VENT 

'CONTROL METHOD 

COOLING CPNTROL , 
OFFS.ET 

·CURRENT OPEl;l MODE . . , 

CURRENT RUN TIME 
COMPA 1 

CURRENT RUN TIME 
COMPB 

.DAILY WARM UP TIMlf 

This identifies jf the Unit Controller has sent a Binary output to Condenser Fan 3A /5 .. 

This identifies if the UnH Controller has sent a Blnary output to Condenser Fan 3B/6. 

Thls parameter Is programmed through the Program key. This is only used on a Constant 
Volume unit. When this parameter is enabled the supply blower will operate whenever the unit is 

. :in the Occupied mode. The choices are USER ENABLED or USER DISABLED. 

This parameter is programmed through the Options key and identifies the control method being 
used on a Constant Volume unit. !he choices are Staged, Wired Zone Temp or Comm Zone 
Temp. 
This Is the control band the unit is trying to maintain. The control band is the Active Set Point+/­
. the Cooling Control Offset. If the tem'perature is above this band additional cooling is required, if 
the temperature Is below this band cooling is decreased. 

This is the current operating mode of the unit. The display will show 0cc Standby, 0cc Cooling 
Low, 0cc Cooling High, Occ Heating Low, 0cc Heating High, Unocc Standby, Unnocc Cooling 
Low, Unocc Cooling High, Unocc Heating Low, Unocc Heating High, Morning Warm-up, Comfort 
Vent Cooling, Comfort Vent Heating, Occ1Jpied Cooling, OccuP.ied Heating, UnoccuP.led Cooling, 
Unoccupied Heating, Occ. . .C~IJBg W/0 Bypass,Occ Cooling W Bypass, or Underfloor Temp 
Override. 
This [s the amount of time the compressor has been in operation during the current cycle. This 
is shown for each compressor of every oompressor system. 

. This is the amount of time the compressor has been in operation during the current cycle. This 
is shown for each compressor of every compressor system. · 

This is the time It takes to bring the Re tum Air Temperature up to set point during Adaptive 
Morning Warm Up. The Unit Controller uses this value in the calculation of Daily Warm Up Time 
Day 1. 

·oAILY WARM UP TIME. · •This is the Morning Warm Up time the Unit Controller recorded during the previous day 1·. This 
DAY 1 r- · .. value is used to calcula1e the current-Morning Warm inltlate time for Adaptive Morning Warm Up. 

DAILY WARM UP TINE · 
·oAY2 i .. ·;i 

.DAILY WARM UP TIME 
. DAY3 · "

1 

DAMPER ~ARDWARE 

DEw-POINT .RESET 

DISPL:A.Y LANGUAGE 

DISPLAY UNITS 

DUCT PRESS 
TRANSDUCER SPAN 
DUCT STATIC OVER 
PRESSURE 

176 

This is ttie M~rning Warm Up time the Unit Controller recorded during the pi:evious day 2. This 
value is used to calculate the current Morning Warm initiate time for Adaptive Momhig ~arm Up. 

This is the Morning Warm Up,time the Unit Controller recorded during the·previous day 3. This 
-v'altle is used to calculate the current Morning Wann initiate tlme·tor Adaptive Morning Warm Up. 

This parameter is programmed tf:lrough the OpHons key and identifies the type of ventilation 
system installed In tile unit. The choices are None, 2 Position Damper, Standard 'Dampers, 
MinimumJAQ, Full IAQ, 1/3-2/3 IAQ. 

'This parameter Is programmed- through the Program key. This function changes the Active 
Supply Air Temperature.Ja.a lower value when lhe air beneath the floor of a FlexSys unit 
approaches the dew pornttemperature of the air. The choices are USER ENABLED or USER 
DISABLED . 

. This parameter is programmed through the Options key. This allows the user to select the 
language the !.)nit Controller will use to display the infonnation at the User Interface. The 
choices are English or Spanish. 
Tt!is parameter is programmed through the Options key. This allows the user to select which 
unit of measure the Unit Controller will use to display the information at the User Interface·. The 
choices are Imperial, metric. 

. This parameter is programmed through the Setpoints key. This aliows the use of three different 
duct pressure oonttol J'llt'.)g9S, 0 to1.00 in-wg, 0 to 2.50 in-wg, or Oto 5.00 in-wg. 
This parameter is programmed through the Setpoint& key. This sets the maximum allowable 
Duct Static value before the Unit Controller lockouts the unit on an over pressure fault. 

ContinUed. on next page 

JOHNSON CONTROLS 



' Ir-

I :,-.· 
I' 

' ---

FORM 100.50-NOM4 (507) 

TABLE 7-1 - DEFINITIONS (CONTINUED) 

DUCT STATIC PRESS 
This is the current Duct Static Set Point that the Unit Controller is trying to maintain. ACTIVE SP 

DUCT STATIC PRESS 
Thts Is the actual duct static pressure value. 

CURRENT 

DUCT STATIC RESET This parameter is programmed through the Setpoints key. This Is the minimum Duct Static 
LOWSETP Control point. 

DUCT STATIC RESET This parameter is programmed through the Setpoints key. This is the maximum Duct Static 
HIGH SETP Control point. 

ECONOMIZER CONTROL 
This is the ana,og output from the Unit Controller to the Economizer Damper Actuator. OUTPUT 

ECONO INSTALLED This parameter is programmed through the Program key and tells the Unit Controller what type 
of economizer is installed, None, .Dry Bulb, Single Enthalpy, Dual Enthalpy. 

ECONO METHOD 
This value indicates which of the available economizer methods the Unit Controller is using. ACTIVE 

ECONO METHOD TO This parameter is programmed through the Program key and tells the Unit Controller which 
of the available economizer options to use. The choices are Ory Bulb, Single Enthalpy, Dual USE 
Enthalpy, or Best Available. 

ECONO OUTPUT FOR 1'"his parameter is set through the Setpoints key and identifies the position of the economizer 
FAN START damper required to tum ON the exhaust fan in an ON/OFF DAMPER CTRL. 

ECONO OUTPUT FOR This parameter is set 1hrough the Setpoints key and Identifies the position of the economizer 
l=AN STOP damper required to tum OFF the exhaust fan In an ON/OFF DAMPER CTRL option. 

ECONO SYS STATUS This is the active status of the economizer system, display will show Normal- Active, Nonna I-
Inactive, Faulted, User Disabled; or None. 

This parameter is programmed 'through the Options key. This parameter is used to identify the 
ELEC HEAT CAPACITY electric heat.capacity installed in the unit. T~ options are 40 t<:N, 80 t<:N, 40 KW-200, 80 t<:N-

200, 100 KW, 100 t<:N-2QO, 108 tw-1, 120 t<:N, 150 KW, 160 I-ON, 200 KW,240 KW, or 250 KW. 

EVAP LEAVING AIR This parameter is programmed through the Setpoints key, This becomes the Active Supply Air 
TEMP HIGH Temperature Set Point for a FJexSys unit when it is In the Occupied Cooling Wrth Bypass mode. 

EVAP LEAVING AIR This parameter is programmed through the Setpoints key. This becomes the Active Supply Air 
TEMP.LOW Temperature Set .Point for a FlexSys unit when It Is in the Dew Point Reset mode. 

EXHAUST DAMPER 
This identifies 'the percentage output from the Unit Controller to the exhaust damper. PosmoN 

EXHAUST FAN OUTPUT This identifies the Unit Controller is sending a Binary output to energize the exhaust fan circuit. 

EXHAUST FAN STATUS This verifies a Binary input to the Unit Controller is present when the ~haust fan is operating. 

EXHAUST OUTPUT FOR This parameter is set through the Setpoints key and identifies the position of the exhaust damper 
FAN START required to tum ON the exhaust fan in an ON/OFF PRESS CNTRL option. 

EXHAUST OUTPUT FOR This parameter is set through the Setpoints key and identifies' the position of the exhaust damper· 
FAN STOP required to tum OFF the exhaust fan in an ON/OFF PRESS CNTRL option. 

EXHAUST/RETURN F.AN 
This is a derived value that indicates the output, in percent, to the Return Fan VFD. VFO 

EXHAUST SYS STATUS This is the active status of the exhaust system. The display wlll show Normal-Active, Nonna!-
Inactive, Faulted, User Disabled, or None. 

J 
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TABLE 7-1 - DEFINITIONS (CONTINUED) 

EXHAUST/RETURN FAN This identifies speed output ln percentage that is being sent to the exhaust or return fan VFD. 
VFD 

FAN SPEED SETP FOR 
This parameter is programmed through the Setpoints key. When the supply fan speed ts equal 

HIGH SAT 
to or less than this value the Active Supply Air Temperature Set Point on a Variable Air Volume 
Unit will be set to the SAT Set Point High Umlt. 

FAN SPEED SETP FOR 
ihts parameter is programmed through the Setpolnts key. When the supply fan speed is equal 

LOWSAT 
to or greater than this value the Active Supply Air Temperature Set Point on a Variable Afr 
Volume Unit wllrbe setto the SAT Set Point Low Limit. 

FANSPEEOINSTABIUTY 
This parameter is programmed through the Setpoints key. If two units are twinned together and 
the second unit comes on there could be a sudden drop in VFO speed on the lead unit. This is 

LIMIT the allowable drop in the VFD speed In percent prior to switching Into a Unstable System mode. 

FAN SPEED INSTABILITY 
This parameter isi programmed through the Setpoints key. If two units are twinned together and 
the second unit comes on there could be a sudden drop in VFD speed on the lead unit. This is 

TIME the amount of time the lead unit has to recover prior to switching into a Unstable System mode. 

This is status of the unit filters. A differential pressure switch must be installed to measure the 
FILTER STATUS pressure drop across the filters. When tbe filters are dirty the switch closes sending a Binary 

s~ to the Unit Controller. The User Interface display will show Okay or Change. 

FLEX EVAP TEMP This is the active evaporator temperature set point that the Unit Controller is trying to oontrol to. 
ACTIVESP This value is used when a FlexSys unit is In the Occupied Cooling Wrth Bypass mode. 

FLEX EVAP TEMP This is the actual air temperature leaving the evaporator coil of a FlexSys unit. 
CURRENT 

This is the current status of the first heat exchanger section of a staged gas heat unit. The User 
FURN~CE 1 MODE Interface will display Off, Purge, Ignition, On-Low, On-High, Safety Trip, Safety Fault, Safety 

Lockout, or Fault- VO. 

This is the current status of the modulating section of the modulating gas heat furnace. The 
FURNACE 1A MODE User Interface wlll display Off, Purge, Ignition, On.Low, On-High, Safety Trip, Safety Fault, 

Safety Lockout, or Fault- VO. 

FURNACE 18 MOOE 
"'fhis is the current status of the non-modulating section of the modulating gas heat furnace. The 
User Interface will display Off. Purge, Ignition, On, Safety Trip, Safety Fault, Safety Lockout, or 
Fault- VO. 

This is the current status of the second heat exchanger section of a staged gas heat unit. The 
FURNACE 2 MODE User Interface will display Off. Purge, Ignition, On-Low, On.High, Safety Trip, Safety Fault, 

· Safety Lockout, or Fault- 1/0. 

This is the current status of the third heat exchanger section of a staged gas heat unit. The User 
FURNACE 3 MODE Interface will display Off, Purge, lgnit~n. On-Low, On-High, Safety Trip, Safety Fault, Safety 

Lockout, or Fautt-1/0. 

GAS HEAT CAPACITY 
This parameter Is programmed through the Options key. This parameter is used to identify the 
gas heat capacity installed in the unit. The options are 375 MBH. 750 MBH, or 1125 MBH. 

HEAT ENTERING TEMP This is the temperature of the supply air entering the staged heat section. This value is used to 
initiate and tenninate Supply Air Tempering when Staged Heat-is Installed. 

HEAT LIMIT 
This parameter is programmed through the Setpoints key. This value determines the maximum 

TEMPERATURE allowable Supply Airiemperature·when heating is installed. lf1he temperature goes above this 
setting the heat section wlll be shut down. 

HEATING CONTROL 
This is the control band the unit is trying to maintain. ihe control band is the Active Set 'Point+/-

OFFSET the Heating Control Offset If the temperature is below this band, additional heating is required, 
if the temperature is above t)'lis band heating is decreased. 

This parameter is programmed through the Setpoints key. On a VAV or FlexSys umt this 
HEATING SAT becomes the Active Supply Air Temperature Set Point for heating operation. The Unit Controller 

controls the heating option to try and maintain this temperature. 

COntiriuecl on next page 
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TABLE 7·1 - 0EFJNITIONS (CONTINUED) 

HEATING SYS STATUS 
This is the current operating mode of the Heating Section. The ·display will show Normal -
Active, Normal - Inactive, Safety Trip, Safety Faull, Safety Lockout. User Disabled, or None. 

This parameter is programmed through the Options key. This parameter Is used to identify the 
HEATING SYSTEM TYPE type of heat installed in the unit. The options are None, Electric, Stage Gas, Modulating Gas, 

Hot Water I Steam. 

This ls the status of the hydronic heat freezestat. This is done through a Binary input to the Unit 
HW / STEAM FRZ STAT Controller. The switch is closed for normal operation and opens on failure. The User Interface 

will indicate OK or FAULTED. 

HW / STEAM HEAT • Thts is the output from the Unit Controller to the hydronic valve as percent open. 
VALVE POS 

This parameter is programmed through the Program key. This parameter controls the output to 

HW VALVE ACTION 
the hydronic modulating valve. When the parameter is set to DIRECT the output is O volts for off 
and 10 volts for full capacity. When the parameter Is set to REVERSE the output is 1 a volts for 
off and O volts for full capacity. 

IAQ DMPR AIR FLOWS This is the airflow through a Minimum, Full, or Uie 1/3 section of a 1/3 - 2/3 IAQ. 
OAFLOW 1 

IAQ DMPR AIR FLOWS This Is the airflow through the 2/3 section of a 1/3 • 2/3 IAQ. 
OAFLOW2 

MAXIMUM BYPASS 
This parameter is programmed through the Setpolnts key. lt establishes the maximum allowable 
position of the bypass damper In a FlexSys unit. 

MECH CLG LOCKOUT 
This parameter is programmed through the Setpoints key. When the outdoor temperature is 

TEMP 
-equal to or less than this temperature, the Unit Controller will prevent the compressors from 
operating. 

MINIMUM OA FLOW ,his parameter is programmed 1hrough the Setpolnts key. When air measurement stations are 
SETPOINT lnstaled and the unit is not In the Occupied mode, this Is the minimum allowable airflow. 

This parameter is programmed through the Setpolnts key. This beoomes the Active Supply Air 
MX SUPPLY AIR TeMP Temperature Set Point for a FlexSys unit when it Is in the Occupied Cooling Without Bypass . 

mode. 

FURNACE 1A r,10DE -
APRXRATE This is the approximate firing rate of1he modulating gas heat section in MBH. 

FURNACE'1A MODE This is the output from the Unit Controller to U,e modulating gas heat section in percent of full 
RELATIVE capacity. 

This parameter is programmed through the Program key. This tells the Unit Controner If the 

MORNING WARM UP 
Morning Warmup option Is avallable or not When it is programmed to USER ENABLED. 
Morning Warm l.lp is available to be used. When It is programmed to USER DISABLED, 
Morning Warm Up is unavailable. 

This parameter Is programmed through the Setpoints key. This value is the maximum time the 
MORNING WARM UP Unit Controller will allow for Moming Warm Up when the unit is in the Adaptive Morning Warm 
MAXTIME Up mode. If the derived Morning Warm Up Opt Time exceed this time the Morning Warm Up 

Max lime will be used. 

MORNING WARM UP This is the average of the previous three days Wann Up times plus 10 minutes. This value will 

OPT TIME 
be used to determine the Morning Warm Up start time for the next day when the unit is in the 
Adaptive Morning Warm Up mode. 

This parameter is programmed through the Program key. This parameter allows the user to 
NIGHT SET BACK enable or disable Night Set Back. If this parameter is disabled Unoccupied Heating will not be 

available. The two parameters to choose from are USER ENABLED or USER DISABLED. .I 

Continued on next page 
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TABLE 7-1 - DEFINITIONS (CONTINUED) 

OA DAMPER MAXIMUM This parameter Is programmed through the Setpoints key. This establishes the maximum 
POSITION amount of ventilation air to be used in a Demand Ventilation situation. 

OA DAMPER MINIMUM This parameter is programmed through the Setpoints key. This establishes the minimum 
posmoN amount of ventilation air to be used when the unit is in the Occupied mode. 

OA DAMPER POSITION This is the damper position set point, in percent open. the Unit Controller is trying to maintain. 
ACTIVE SP 

OA DAMPER POSITION This is the actual output, In percent open to the outdoor air damper. 
CURRENT 

OUTSIDE AIR ENTHALPY This Indicates 1he total heat content of the outdoor air. 

OUTSIDE AIR HUMIDITY This is the outdoor air relative humidity. 

OUTSIDE AIR TEMP This is the outdoor air dry bulb temperature. 

OAT SETPOINT FOR 
This parameter is programmed through the Setpolnts key. When the outdoor temperature is 

HIGH SAT 
equal to or less than this temperature the Active Supply N r Temperature Set Point on a Variable 
Air Volume Unit will be set to the SAT HIGH SETPOINT. 

OAT SETPOINT FOR 
This parameter is programmed through the Setpoints key. When the outdoor temperature is 

LOW SAT 
equal to or greater than this temperature the Active Supply Air Temperature Set Point on a 
Variable Air Volume Unit will be set to the SAT LOW SETPOINT. 

OUTSIDE AIR ENTHALPY 
This parameter is programmed through the Setpoints key and is the upper limit of outdoor 

SETPOINT 
enthalpy that can be used for economizer operation. If the outdoor air enthalpy is above this 
value. the economizer Is made inactive. 

OUTSIDE AIR FLOW This Is the airflow set point that the Unit Controller is trying to maintain. 
ACTIVE-SP 

OUTSIDE AIR FLOW This is the same as OA Flow 1 for a Minimum or FuR IAQ and is the sum of the OA Flow 1 and 
TOTAL OA Flow 2 for a 1/3- 2/3 IAQ. 

OUTSIDE AIR MAXIMUM 
This parameter is programmed through the Setpoints key. When air measurement stations are 

FLOW 
installed and the unit is in the Demand Ventllstion mode, this is the maximum allowable airflow 
value. 

OUTSIDE AIR MINIMUM This parameter is programmed through the Setpolnts ·key. When air measurement stations are 
FLOW · installed and the unit is In the Demand Ventilation mode, this is the minimum airflow value. 

This parameter is programmed through the Options key and tells the Unit Controller what type of 
POWEREXHAUSTTYPE Exhaust is installed. The choices are None, On-Off Damper Cntrl, On-Off Press Cntrl, Modulate 

Damper VFD, Return ·Fan W/Exh, or Return Fan W/0 Exh. 

This parameter is programmed through the Options key. This identifies to the Unit Controller 
PRESS TRANS PKG which of the compressor systems are configured with suction and discharge pressure 

transducers. The options are None, Sys 1: Sys 1, 2; or Sys i, 2 and 3. 

PRESSURE This is the discharge pressure and is shown for each compressor system if pressure transducers 
DISCHARGE* are installed and configured for the system. 

PRESSURE SUCTION* 
This is 1he suction pressure and is shown for each compressor system if pressure transducers 
are installed and configured for the system. 

This parameter is programmed through the Program key. If Pumpdown is USER ENABLED at 
the end of the compressor system cycle the solenoid value to the expansion vales will close and 

PUMPDOWN the compressor will continue to operate for 30 second• or until the low pressure cutout opens. 
This removes the refrigerant from the low side of the system. The choices are·USER ENABLED 
or USER DISABLED. If Pumpdown is ENABLED all compressor system will use Pumpdown. 

• May be 1, 2. or 3 

Continulld an next page 
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TABLE 7-1- DEFINITIONS (CONTINUED) 

RETURN AIR ENTHALPY This is the total heat content of the return air. 

RETURN AIR HUMIDITY This is the return air relative humidity. 

RETURN AIR TEMP This is the return air dry bulb temperature. 

RETURN AIR TEMP 
Thts is the temperature of the return air entering the unit. CURRENT 
On a VAV or FlexSys unit, the Unit Controller monitors the RAT HEATING SETPOINT. When the 

RAT HEATING SETPOINT return air temperature is 0.5° F below this value the control switches into the Occupied Heating 
mode. 

RAT COOLING On a VAV or FlexSys untt. the Unit Controller monitors the RAT COOLING SETPOINT. When 

SETPOINT the return air temperature is O.S° F above this value the control switches into the Occupied 
Cooling mode. 

RAT SETPOINT FOR This parameter Is programmed through the Setpoints key. When the Return AirTemperature 

HIGH SAT is equal to or LESS than this temperature the Active Supply Air Temperature Set Point on a 
Variable Air Volume Unit will be set to the SAT HIGH SETPOINT. 

RAT SETPOINT FOR This parameter is programmed through the Setpoints key. When the Return Air Temperature 

LOW SAT is equal to or greater than this temperature the Active Supply Air Temperature Set Point on a 
Yariable Air Volume Unit will be set to the SAT LOW SETPOI NT. 

This means the minimum OFF time has been achieved and all the.safety circuits are closed and 
READY TO RUH COMP A compressor A of the system is ready to be energized. The User Interface will display either YES 

or NO. 

This means the minimum OFF time has been achieved and all the safety circuits are closed and 
READYTO RUN COMP B compressor B of the system is ready to be energized. The User Interlace will display either YES 

or NO 

READY TO STOP COMP A This means the minimum ON time has been achieved and compressor A of the system is ready 
to be de-energized. The User Interface will display either YES or NO. 

READYTO STOP COMP·B This means the minimum ON time has been achieved and compressor B of the system i~ ready 
to be de-energized. The User Interface will display either YES or NO. 

REFRIGERANT TYPE This parameter is programmed through the Options key and identifies the type of refrigerant in 
the unit The choices are R22, R407C, or R410A. .. 

RETURN AIR BYPASS This Is the position of the bypass damper by percent open ttie Unit Controller uses as the 
ACTIVESP bypass set point on a FleXSys unit. 

RETURN AIR BYPASS This is the position of the by-pass damper by percent open the Unit Controller uses as the Active 
CURRENT B ypass percent set point on a FlexSys unit 

RETURN FAN 
This is the current mixed air chamber pressure that1he Unit Controller is trying to maintain. PRESSURE ACTIVE SP 

RETURN FAN PRESS 
This is the actual pressure in the mixed air chamber of the unit. CURRENT 

RETURN FAN OUTPUT This is the Binary output from the Unit Controller to 1he Return Fan control system. 

RETURN FAN STATUS This Is a Binary input into the Unit Controller that identifies the Return Fan is functioning. 

I 
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TABLE 7-1 - DEFINITIONS (CONTINUED) 

This is the Binary input to the Unit Controller from the Low Pressure Cutout safety circuit. ON 
SAFETY INPUT LPCO means the safety circuit is nonnal and FAULTED means It has faulted. This parameter will be 

shown for each compressor system. 

This is the Binary input to the Unit Controller from the Compressor Safety Circuit Chain. This 

SAFETY INPUT CHAIN 
includes the high pressure cutout, compressor motor protector, and the external overload or 
circuit breaker. ON means the safety circuit is normal and FAULTED means It has faulted. This 
parameter will be shown for each compressor system. 

This parameter Is programmed through the Options key and Identifies the Supply Air 
SAT .RESET METHOD Temperature reset method being used on a Variable Air Volume Unit. The choices are 

Hardwired, Outside Air, Return Air. or Supply Fan Speed. 

SAT HIGH SETPOINT 
This parameter is programmed through the Setpolnts key. This establtshes the maximum Active 
Supply Air Temperature to be used in a Variable Air Volume Unit. 

SAT LOW SETPOINT 
This parameter Is programmed through the Setpolnts key. This establishes the minimum Active 
Supply Air Temperature to be used ln a variable Air Volume Unit. 

SENSOR/ MISC STATUS 
This is the current status of the Sensors. The display will show Normal, Warning, Safety Trip, 
Safety Fault, or Safety Lockout. 

This parameter is programmed through the Options key. This allows the user to select which of 
SMOKE PURGE SEQ ·1 the three smoke purge sequences to use a sequence 1, Purge, Pressurization, or Evacuation. 

Smoke Purge Sequence 1 is energized through a Binary Input to the Unit Controller. 

This parameter is programmed through the Options key. This allO'NS the user to select which of 
SMOKE PURGE SEQ 2 the three smoke-purge sequences to use a sequence 2, Purge, Pressurl:zatlon, or Evacuation. 

Smoke Purge Sequence 2 is energized through a Binary input to the Unit Controller. 

This parameter is programmed ttirough the Options key. This allows the user to select which of 
SMOKE PURGE SEQ 3 the three smoke purge sequences to use a sequence 3, Purge, Pressurization, or Evacuation. 

Smoke Purge Sequence 3 is energized through a Binary input to the Unit Controller. 

,,-- This parameter is programmed through the Program key. This is used when two units are 
INSTABILITY MONITOR twinned together 1o reduce the number of compressor in operation during an instability period. 

The choices are USER ENABLED ar-.USER DISABLED. .. 
1ST STAGE COOLING This parameter is programmed through the Setpoints key. Thts value is used in a Constant 
SETPOINT Volumn unit as the Active SATSetpoint for 1st Stage cooling operation. 

1ST STAGE HEATING This parameter is programmed through the Setpoints key. This value is used in a Constant 
SETPOINT Volumn unit as the Active SAT Setpoint for 1st Stage heating operation. 

2ND STAGE2 COOLING This parameter is programmed through the Setpoints key. This value is used in a Constant 
SETPOINT Volumn unit as the Active SAT Setpoint for 2nd Stage cooling· operation. 

2ND STAGE 2 HEATING This parameter is programmed through the Setpoints key. This value is used in a Constant 
SETPOINT Volumn unit as the Active SAT Setpoint for 2nd Stage heating operation. 

STAGED HEAT STATUS This identifies the number of stages of gas or elecbic heat ttiat the Unit Controller has energized. 
STGS ON 

STAGED HEAT STATUS This identifies the number of stages of gas or electric heat that are avaflable. 
STGSAVAIL 

This is the temperature of the suctton line leaving the evaporator coil and will be shown for each 
SUCTION TEMP system. This value Is monitored and used to prevent liquid refrigerant from being returned to the 

compressor. 

This parameter is programmed through the Program key. This-parameter is used to allow the 
SUP AIR TEMPERING heat to operate when the unit is in the Occupied Standby mode to temper the ventilation air 

entering the space. The choices are USER ENABLED or USER DfSABLED. 

SUPPLY AIR TEMP This is the Supply Air Temperature the Unit Controller is 1rying to maintain. 
ACTIVE SP 

I , 
i 

SUPPLY AIR TEMP This is the current Supply Air Temperature supplied by the unit. 
CURRENT 

SUPPLY FAN OUTPUT This Is the Binary output from the Unit Controller to the Supply Fan control system. I 
~ 
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TABLE 7-1- DEFINITIONS (CONTINUED) 

SUPPLY FAN OUTPUT 
This is a Binary input into the Unit Controller that identifies the Supply Fan is functloning. PROOF 

SUPPLY FAN VFD SPEED This indicates the outpUt. in percent. to 1he Supply Fan VFD. 

SUPPLY SYS STATUS This is the active status of the Supply System, display will show Nonna!- Active; Nonnal-lnactive; 
Safety Trip, Safety Fault, or Safety Lockout. 

SYSTEM UNLOADING 
This parameter is programmed through the Setpoints key. If 1Wo compressors of the system are 
operative and the discharge pressure is equal to or greater than this value the Unit Controller 

PRESSURE will tum off one of the compressors. This feature is only operative when a discharge pressure 
t ransducer is installed in the compressor system. 

TEMPERATURE This is calculated for each compressor system that has a suction line pressure transducer 
SUPERHEAT installed and configured. This is the refrigerant evaporator superheat leaving the evaporator coil. 
UNDERFLOOR AIR 

This is the humidity level under the floor or a FlexSys Installation. HUMIDITY 

UNDERFLOOR AIR TEMP This is the temperature of the air in the underfloor space. .. 
UNDERFLOOR.SLAB 

This is the dewpoint of the air beneath the floor of a FlexSys installation. DEW POINT 

UNDERFLOOR SLAB 
This is the temperature of the slab beneatl\ the floor of a FlexSys installation. TEMP 

.UNIT INSTALLED This parameter is programmed through the Setpolnts key. This is the attitude at which the unit 

ALTITUDE is installed. This is used in the calculation of an airflow correction factory when air measuring 
stations are instalted. 

This parameter is programmed through the Options key and identifies the size of the unit. The 
UNIT SIZE choices are 50 Ton, 55Ton, 60Ton, 65 Ton, 70 Ton, 75Ton, 80Ton, 85 Ton, 90 Ton, 95Ton, 105 

Ton, 106Ton, 110Ton, 115Ton, 130Ton, or 150Ton. 

UNITTYPE This parameter is programmed through the Options key and identifies the type of unit. The 
choices are Constant Volume, Variable Volume, or FlexSys. 

This is the active status of the Unit. The display wlll show Local Stop, Run, Unit Trip, Unit Fault, 
UNIT-OVERALL STATUS Unit Lockout, SMK Purge # - Press, SMK Purge #-Purge, Smk Purge #-Evac, or l#lstable 

system. 

VENT SYS STATUS This is the active status of the Ventilation System. The display will show Normal- Active, Normal-
Inactive, Safety Trip, Safety Fault, Safety Lockout, User Disabled, or None. 

VENTILATION CONTROL This parameter is programmed through the Options k_ey and identifies whether the unit will 
operate with a Fixed Minimum or Demand ventilation system. 

VENTILATION DEMAND This is the output in percent to the outside air damper when the unit is operating in the Demand 
Ventilation mode. 

ZONE TEMP OCC ZONE This parameter is programmed using the Setpoints key. This is the temperature that the 

COOLING SETPOINT Unit Controller compares the actual space temperature to, to decide when to switch into the 
Occupied Cooling Mode. 

ZONE TEMP OCC ZONE This parameter is programmed using the Setpoints key. This is the temperature that the 

HEATING SETPOINT Unit Controller compares the actual space temperature to, to decide when to switch into the 
Occupied Heating Mode. 

ZONE TEMP UNOCC This parameter is programmed using the Setpolnts key. This is the temperature that the 
ZONE COOLING Unit Controller compares the actual space temperature to, to decide when to switch into the 
SETPOJNT Unoccupied Cooling Mode. 

ZONE TEMP UNOCC This parameter is programmed using the Setpoints key. This is the temperature that the 
ZONE HEATING Unit Controller compares the actual space temperature to, to decide when to switch into the 

I 
SETPOINT Unoccupied Heating Mode. 

ZONE TEMP CURRENT This is the temperature in the conditioned space. 

JOHNSON CONTROLS 
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SECTION 8 - SERVICE 

ANALOG INPUT OPERATION 

This section describes the control operation of the (29) 
twenty-nine analog inputs. These inputs are used by 
the contra l to monitor and respond to unit temperat\ll'es, 
pressures, enthalpy, etc. The location of each of 
these connections on the Uni1 Controller is contained 
in TABLE 6-11. Notice that the ID gives the jack 
connection designated as "J" and then the identifyin_g 
number of the connector, followed by a - and then the 
pin number of the connector. For example the SUPPLY 
AIR TEMPERATURE analog input would be found at 
Jl-1. This is connector J l - Pin 1. As the Unit Control 
board is positioned in the control box the top row of 
the J series connectors is the input, the iniddle row is 
the common, and the bottom row is the 5 VDC input 
to the sensor. Also the pin in the right hand top comer 
is pin 1. 

Temper.ature Sensors 

The tempcrarure sensors are all 1 OK 'fypeID Thermistors. 
The relationship between the temperature and the 
voltage output and resistance is contained in Table 8-1 
. The following analog input are of this type: Supply 
Air Temperature, Heat Entering Temp, Flex Evap Temp, 
OUTSIDE AIR T.EMP,.RETURN AIR TEMP, Suction 
Temp #1, Suction T~p #2, Suction Temp #3, Zone 
Temp, and Under Floor Temp. 

Duct Pressure Transducer 

The Duct Pressure Transducer is located in the return air 
section of the unit. The purpose of the transducer is to sense 
and convert the static pressure in the supply-side of the duct 
to a O to 5 volt DC voltage. The DC voltage is sent to the 
Unit Controller and compared against the "DUCT STATIC 
PRESS A CT/VE SP". The transducer is factory wired, but 
pneumatic tubing must be field supplied and installed (refer 
to Section 2 "INSTALLA.TION" in this manual). Toe duct 
static pressure transducer measures differcotiaJ pressure 
between the pressure in the duct and atmospheric pressme. 
Wben verifying transducer operation, the technician 
must insert a tee in the pneumatic tubmg and connect a 
manometer to the tee to verify the pressure being applied to 
the transducer. Once this pressure is known, a comparison 
can be made of the duct pressure vs. output volts DC from 
the transducer. Table 8-2 shows the relationship between 
the pressure applied to the duct pressure transducer and the 
output voltage. The output is linear between 0" WC and 
the SPAN. The "DUCT PRESS TRANSDUCER SPAN" 
can be set to '1.25, 2.5 or-5" WC. 

The unit may be built with either a Mamac or Setra duct 
static pressure transducer. Only the Mamac transducers can 
be reconfigured in the field for different spans. If a Setra 
transducer is installed the "DUCT PRESS TRANSDUCER 
SPAN" must always be set based on the span of the 
transducer installed. 

TABLE 8~1 - TEMPERATURE SENSOR RESISTANCE 
'"F VOLTAGE RESISTANCE •c "F VOLTAGE RESISTANCE ·c 

-25 0.49 139,639 -30.6 55 2.36 16,744 12.78 

-20 0.53 127,453 -28.9 60 2.51 14,681 15.56 

-15 0.60 109,624" -26.1 
65 2.66 13,216 18.33 

70 2.80 11,771 21.11 
-10 0.69 94,519 -23.34 75 2.94 10,502 23.89 
-5 0.78 81,665 -20.55 80 3.08 9,388 26.67 

0.0 0.88 70,750 -17.78 85 3.21 8,404 29.45 

5 0 .98 61,418 -15.00 90 3.33 7,537 32.22 

10 1.10 53,426 -12.22 95 3.45 s,no 35.0 

15 1.22 46,582 -9.44 100 3.56 6,090 37.78 

20 1 .35 40,703 -6.67 105 3.66 5,487 40.56 

25 1.48 35,639 -3.89 110 3.76 4,951 43.34 

30 1.62 31.269 -1.11 11 5 3.85 4,475 46.11 

35 1.77 27,490 1.67 120 3.94 4,050 48.89 

40 1.91 24.219 4.44 125 4.02 3,671 51.66 

-45 2.06 21,an 7.22 130 4.09 3,332 54.44 

50 2.21 18,900 1.0.00 135 4.16 3,029 57.22 
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Position of Jumper A - use this for all settings. A 

Position of Jumper B Position of Jumper C C 

BUILDING PRESSURETRANSOUCER CONFIGURATION 
(..0.625 T0-+0.625" WC) 

Position of Jumper A 

0 0 

Position of Jumper S Position of Jumper C 

E 

FIG. 8-1- MAMAC TRANSDUCER CONFIGURATIONS 

If a MAMAC transducer is installed, the duct static 
pressure transducer and the Unit Controller as shipped from 
the factory is configured for a "DUCT STATJC SNS SPAN" 

FORM 100.50-NOM4 (507) 

SETTINGS FOR "DUCT STATfC SNS SPAN'' of OTO 2.5" we 

Position of Jumper B Position of Jumper c B 

'SETTINGS FOR "DUCT STATIC SNS SPAN" of OTO 1.25" WC 

0 .. 
U>117114 

Position of Jumper e Position of Jumper C 

RETURN FAN TRANSDUCER CONFIGURATION 
{-1.25 TO ·+1.25" WC) 

Position of Jumper A 

© ~o 5 Vdc --c=:J­

Q C ·-c::3-§B -c:=,,, 

~~~M ~o 
+ 0 .z .8 

·o 

L012589 

Position of Jumper B Position of Jumper c 
F 

of 5.0" WC. In addition to changing the "DUCT ST..tTJC 
SNS SPAN" setting in the Unit Controll~ the transducer 
must also be reconfigured for different ranges. To configure 
the transducers for other ranges refer to Figure 8-1. 
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TABLE 8-2 - DUCT PRESSURE TRANSDUCER 

1.25" WC SPAN 2.5" WC SPAN 5.0"WCSPAN 
VOLTAGE 

DIFFERENTIAL DIFFERENTIAL DIFFERENTIAL voe 
INPUT.PRESS INPUT PRESS INPUT PRESS 

0.125 0.25 0.5 0.50 

0.25 0.50 , .o . 1.00 

0.375 0.75 1.50 1.50 

0.50 1.00 2.00 2.00 

0.625 1.25 2.50 2.50 

0.75 1.50 3.00 3.00 

0.875 1.75 3.50 3.50 

1.00 2.00 4.00 4.00 

1.125 2.25 4.50 4.50 

1.25 2.50 5.00 5.00 

Building Pressure Transducer 

The Building Pressure Transducer is located in the return 
air section of the llllit The plllJ)Ose of the transducer is to 
sense and convert the static pressure in the building to a 0 
to 'S volt DC voltage. The DC voltage is then sent to the 
Unit Controller and compared against the "BUILDING 
PRESSURE AC11VE SETPOINT". The transducer is 
factory wired, but pneumatic tubing must be :field supplied 
and installed (refer to Section 2 "INST.ALLA.TJON" in this 
manual). The Building Pressure Transducer measures 
differential pressure in the building and atmospheric 
pressure. When verifying transducer operation, the 
technician can inset a tee into the pneumatj_c tubing and 
COJlllect a mano~ to the tee to verify the pressure being 
applied to the transducer. Once this pressure is known, a 
comparison can be made of the building pres.sure vs. output 
volts DC from the transducer. A practical and quick check 
of this transducer can also be accomplished by removing 
the pneumatic tubing lines from both the Jow and high side 
connections on the transducer. Since both of the inputs 
will now be exposed to the same pressure, the differential 
pressure will be zero, and the output 2.5 volts DC according 
to Table 8-3. 

The unitmay be built with either a Mamac or Setra building 
static pressure transduoet. Figure 8-lE identifies the proper 
configuration of the Mamac transducer in a building static 
pressure application. Setra transducers are nonadjustable 
and come preset from the factory. 
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TABLE 8-3- BUILDING PRESSURE TRANSDUCER OUTPUT 
DIFFERENTIAL INPUT OUPTUT VOLTAGE • voe 

PRESSURE - IWC 

.0.50 0.00 

-0.40 0.50 

-0.30 1.00 

-0.20 1.50 

-0.10 2.00 

0.00 2.50 

0.10 3.00 

0.20 3.50 

0.30 4.00 

0.40 .4.50 

0.50 5.00 

Air measuring Station Pressure Transducer 

The unit can be ordered with anAir Measuring Station. 
When using the optional Air Measuring Station, either 
one or two identical pressure transducers are employed. 
The transducers measure the differential pressure across 
the Air Measuring Station. The logic in the Unit Control 
uses this pressure data to calculate an airflow through 
the station. Both the pneumatic tubing and the control 
. wiring are factory installed.. The transducer range is 
0.00 to 025 IWC with an output range in volts DC as 
shown in Table 8-4. 

· TABLE 8..4 - AIR MEASURING STATION PRES· 
SURE 1RANSDUCER OUTPUT 

DIFFERENTIAL INPUT OUPTUT VOLTAGE- voe 
PRESSURE • IWC 

0.000 0.00 

0.025 0.50 

0.050 1.00 

0.075 1.50 

0.100 2.00 

0.125 2.50 

0.150 3.00 

0 .175 3.50 

0.200 4.00 

0.225 4.50 

0.250 5.00 
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Return Fan Pres~ure Transducer 

If the unit is order with the Return Fan Option the 
unit will have a Return Fan Pressure Transducer. The 
transducer is mounted in the return compartment and 
compares the pressure in the return air companment to 
atmospheric pressure. The Unit Controller varies the 
speed of the Return Fan in order to maintain the correct 
differential pressure in the retum compartment. When 
verifying transducer operation, the technician can inset a 
tee into the pneumatic tubing and connect a manometer 
to the tee to verify the pressure being applied to the 
transducer. Once this pressure is known, a comparison 
can be made of the return compartment pressure vs. 
output volts DC from the transducer. A practical and 
quick check of this transducer can also be accomplished 
by removing the pneumatic tubing lines from both the 
low and high side connections on the tr~ducer. Since 
both of the inputs will now be exposed to the same 
pressure, the differential pressure will be zero, and the 
output 2.5 volts DC according to Table 8-5. 

The unit may be built with either a Marna.c or Setra 
return fan pressure transducer. Figure 8-1 F identifies the 
proper configuration of the Mamac transducer in a return 
fan .application. Setra transducers are nonadjustable and 
come preset from the factory. 

TABLE 8-5 - RETURN FAN PRESSURE TRANS­
DUCER OUTPUT 

DIFFERENTIAL INPUT OUPTUT VOLTAGE - voe 
PRESSURE - IWC 

-1.00 0 .00 

-0.80 0.50 

-0.60 1.00 

-0.40 1.50 

-0.20 200 

0.00 2.50 

0.20 3.00 

0.40 3.50 

0.60 4 .00 

0.80 4.50 

1.00 5.00 
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Discharge Pressure Transducer 

The discharge Pressure Transducer is located in the 
common discharge line of the tandem compressors for 
ea.ch refrigerant circuit. The purpose of this transducer 
is to sense and convert the discharge pressure into a 
DC voltage. The DC voltage is then sent to the Unit 
Controller where it is used to control the number of 
condenser fan when the unit is in cooling operation. 
The discharge pressure value, in PSIG, is displayed by 
the User Interface. 

The Discharge Transducer bas a range of O to 500 
PSIG, with a linear output of O to 5 DC volts. Table 
8-6 illustrates the DC volt output from the transducer 
for a given discharge pressure. 

Suction Pressure Transducer 

The optional suction pressure transducer is located in 
the common suction line of the tandem compressors for 
ea.ch refrigerant circuit. The purpose of the transducer 
is to sense and convert the suction pressure to a DC 
voltage. The DC voltage is then sent to the Unit 
Controller where it is displayed by the User Interface. 
When this option is installe<hhe Unit Controller will 
also calculate and display the Evaporator Superheat 
value for the system. 

The Suction Transducer has a range of O to 200 PSiq, 
with a linear output of O to 5 volts DC. Table 8-6 
illustrates the DC volt output from the transducer for a 
given suction pressure. 
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TABLE 8-6 - PRESSURE TRANSDUCERS 

SUCTION TRANSDUCER DISCHARGE TRANSDUCER 

PRESSURE · VOLTAGE PRE$SURE . VOLTAGE 

PSlG voe PSIG voe 
0 0.50 0 0.50 

25 1.00 50 1.00 

50 1.50 100 1,50 

75 2.00 150 2.00 

100 2.50 200 Z50 

125 3.00 250 3.00 

150 3.50 300 3.50 

175 4.00 350 4.00 

200 4.50 400 4.50 

Humidity Sensors 

The humidity sensor outputs a Oto 5 volts DC in response 
to the relative humidity sensed. AD outdoor air humidity 
sensor is used whenever the economizer is con:fi.gured 
for single or dual enthalpy. A return air humidity sensor 
is used whenever the economizer is configured for dual 
enthalpy. A humidity sensor is also used to monitor 
the humidity in the space between the slab and raised 
floor system used for FlexSys applications. Table 8-7 
gives the relationship between the voltage output of the 
humidity sensor and the % relative humidity. 

TABLE 8-=7' - HUMIDITY SENSOR 'OUTPUTS 

%RELATIVE % "REL.ATIV.E 

HUMIDITY HUMIDITY 

5 025 55 2.75 

10 0.50 60 3.00 

15 0.75 65 3.25 

20 1.00 70 3.50 

25 1.25 75 3.75 

30 1.50 80 "4.00 

35 1.75 85 4.25 

40 2.00 90 "4.50 

45 2.25 95 4.75 

50 2.50 100 5.00 
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CO2 Sensor 

Two CO~ sensors are used -in conjunction with the 
"DEMAND VENTILATION" option. In "DEMAND 
VENTILATION" the Unit Control monitors the CO2 level 
of the outdoor air aod the CO, level in the conditioned 
space and varies the amount of ventilation air based on 
the relationship between these .two values. Table 8-8 
gives the volts DC output for a given CO

2 
level. 

TABLE 8-8 - CO2 SENSOR OUTPUT 

PPM CO2 OUTPUT PPM CO2 OUTPllT 

VOLTAGE VOLTAGE 
VDC VDC 

80 0.20 1120 2.80 

160 0.40 1200 3.00 

240 0.60 1280 3.20 

320 0.80 1360 3AO 

400 1.00 1440 3.60 

480 1.20 1520 3.80 

560 1.40 1600 4.00 

640 1.60 1680 4.20 

720 1.80 1760 4.40 

800 .2.00 1840 4.60 

880 2.20 1920 4.80 

960 .2.~ 2000 5.00 

1040 2.60 .. 

Furnace Status Input 

The Unit Controller monitors the operation of the 
Staged and Modulating Gas Heat sections and displays 
the status through the. STATIJS screen of the User 
Interface. The operation of each of the gas heat sections 
is monitored by a multiplexer installed in the gas heat 
section. When a gas heat section is energized, it sends· a 
24-volt signal to the multiplexer. The multiplexer takes 
the five .. ON"f'OFF' inputs and converts them into a 
0 to 5 volt DC signal that is sent to the Unit Controller. 
The Unit Controller then decodes this analog input and 
displays the furnace section status. Tables 8-9 and 8-10 
show the relationship between the DC voltage and the 
furnace operation status. 
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TABLE 8-9 - FURNACE STATUS INPUT MODULATING GAS HEAT 

MIN MAX MODULATING FURNACE FURNACE1A FURNACE2 FURNACE3 FURNACE1B 

VOLTS DC VOLTS DC 1ASTATUS HIGH STATUS STATUS STATUS STATUS 

0.086 0.166 OFF OFF OFF OFF OFF 

0.224 0.313 ON - . OFF OFF OFF OFF 

0.361 0.461 OFF ON OFF OFF OFF 

0.499 0.609 ON ON OFF OFF OFF 

0.637 0.756 OFF OFF ON OFF OFF 

0 .774 0.904 ON OFF ON OFF OFF 

0.912 1.051 OFF ON ON OFF OFF 

1.050 1.199 ON ON ON OFF OFF 

1.187 1.346 OFF OFF OFF ON OFF 

1.325 1.494 ON OFF OFF ON OFF 

1A63 1.641 OFF ON OFF ON OFF 

1.600 1.789 ON ON OFF ON OFF 

1.738 1.936 OFF OFF ON ON OFF 

1.876 2.084 ON OFF ON ON OFF 

2.013 2231 OFF ON ON ON OFF 

2.151 2.379 ON ON ON ON OFF 

2.289 2.526 OFF OFF OFF OFF ON 

2.426 2.674 ON OFF OFF OFF ON 

2.564 2 .821 OFF ON OFF OFF ON 

2.702 2.969 ON ON OFF OFF ON 

2.839 3.116 OFF OFF ON OFF ON 

2..977 3.264 ON OFF ON OFF ON 
3.115 3.411 OFF ON ON QFF ON 

3.252 3.559 ON ON ON OFF ON 
3.390 3.706 OFF OFF OFF ON ON 

3.52.8 3.854 ON OFF OFF ON ON 

3.665 4 .Q01 OFF ON OFF ON ON 
3.803 4.149 ON ON OFF ON ON 
3.941 4.296 OFF OFF ON ON ON 
4.078 4.444 ON OFF ON ON ON 
4.216 4 .592 OFF ON ON ON ON 
4.354 4.739 ON ON ON ON ON 

TABLE 8-10- FURNACE STATUS INPUT STAGED GAS HEAT 

·MIN VOL"TS DC MAX VOLTS.DC FURNACE 1 STATUS FURNACE 2 STATUS FURNACE 3 STATUS 
0.086 0.166 OFF OFF OFF 

0.224 0..313 ON OFF OFF 

0.381 0.461 OFF ON OFF 

I 
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0.499 0.609 ON ON OFF 

0.637 0.756 OFF OFF ON 
0.774 0.904 ON OFF ON 

0.912 1.051 OFF ON ON 
1.050 1.199 ON ON ON 
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FAULTS 

A fault is defined as an abnormal condition, which 
results in the shutdown of an operating system or 
the complete unit. The presence of a fault condition 
indicates a situation in which possible damage to the 
unit may occur if the unit or system were allowed to 
continue to operate. There are four types of faults. 

• UNIT LOCKOUT - The complete unit is shut­
down and locked out. A manual reset is required 
to restart the urut after the fault has been cor­
rected. 

• SYSTEM LOCKOUT - One of the compressor 
systems or other component is shutdown and 
locked out. A manual reset is required to restart 
the system after the fault has been corrected. 

UNIT AUTO RESET - The complete unit is 
shutdown but the unit will restart automatically 
when the fault condition is cleared. 

·• SYSTEM AUTO RESET- One of the compres­
sor systems or other component is shut down but 
the system or component will restart automati­
cally when the fault condition is cleared. 

A UNIT LOCKOUT can be reset by·mming the "LOCAL . 
STOP" switch off for 5 seconds and then back on. If 
the cause of the lockout bas been corrected the 1.mit will 
reset and begin proper operation. 

A SYSTEM LOCKOUT except for COMPR # 
LOCK.OUTand COMPR#LPCO SAFETYLOCKOUT 
can be reset by turning the .. LOCAL STOP" switch 
off for 5 seconds aDd then back oa. A COMPR # 
LOCKOUT and COMPR#LPCO SAFETYLOCKOUT 
must be reset by entering the OPTION key and the 
COMPRESSOR SYSTEMS# subsection, which has 
the lockout. Then use the up and down arrow key to go 
to COMP SYS# STATIJS. The current status will be 
LOCKOUT. Press the check key (...J) and use the right 
arrow key to change LOCKOUT to RUN. 

In addition to faults the User Interface will also display 
warnings. A warning is defined as an abnormal condition 
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under which the unit continues to operate. Warnings will 
not require the unit to shut down; however, they may 
require the Unit Controller to disable certain· functions 
that may result in the unit operating less efficiently or 
eliminate certain features. 

Table 8-12 lists the faults / warnings that will be 
displayed under the STATUS and HISTORY keys of 
the User Interface. When a fault is present liDe two of 
the effected STATUS screen display (UNIT-OVERALL 
STATUS, COMPRESSOR SYSTEM 1, COMPRESSOR 
SYSTEM 2, COMPRESSOR SYSTEM 3, HEATING 
SYSTEM, ECONOMIZER SYSTEM, SUPPLY 
SYSTEM, EXHAUST" SYSTEM, VENTILATION 
SYSTEM, or SENSOR / N.USC STATUS) will change 
nomenclature to indicate a WARNING, SAFETY TRIP, 
SAFETY FAULT, or SAFETY LOCKOUT is present. 
A fault / warning description, method of reset and 
conditions under which the information is displayed is 
also contained in the table. Additional information for 
each of the faults is contained under their respective 
section of Section 5, Sequence of Operation of this 
IOM. 

When a fault is declared, the Unit Controller will record .. 
the time of occurrence, the date of ocCUITence, and a 
complete unit snapshot at the time of each occurrence in 
the IDSTORY buffer. This data can be retrieved using 
the HISTORY key of the User Interface. 

The IIlSTORY buffer stores the data from the last ten 
faults from the most recent (lilSTORY 01) to the oldest 
(HISTORY 10). No fault HISTORY is eliminated once 
recorded other than being "pushed off'' of the end of the 
list by a new fault when the buffer becomes .full. 

Wamings are only displayed in the lilSTORY buffer 
while they are active. When the problem that generated 
the WARNING is corrected the record is removed from 
the buffer. The Unit Controller does not record the time 
of occurrence, the date of occurrence, or a complete unit 
snapshot al tbc time of occurrence for a WARNING. 

The HISTORY buffer is password protected and a level 
2 password must be entered in order to view the data. 
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When the HISTORY key is pressed, the password 
prompt will appear. After the proper level 2 password 
has been entered the screen will show the first active 
warning. If there are no active warnings present, the 
first fault will be displayed. If there arc no faults in 
the HISTORY buffer, the screen will d isplay "NO 
FAULT". See Section 6 MENU NAVIGATION & 
DISPLAY DESCRIPTION of this manual for additional 
information on how to navigate through the HISTORY 
menu. 

In addition to the items listed in Table 8-12 the following 
items listed below are contained under the HISTORY 
key. 

"COMPRESSOR SYS'IEM {I ,2,0R3) CLEAR"-. When 
ever there is a compressor safety trip the Unit Controller 
initiates the "COMPR STATUS CLEAR TIME (i ,2, OR 
3) "timer. The Unit Control records the time it takes for 
the trip to cl.ear. When the fau lt clears ''COMPRESSOR 
SYSJ'EM (J,2.0R3) CLEAR" shows the time it took for 
the fault to clear io the IIlSTORY buffer. 
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"COMPRESSOR SYSTEM (J,2.0R 3)TIME OUT"-If 
the "COMPR STATUS CLEAR TIME (1,2, OR 3) "timer 
reaches 60 minutes a "COMPRESSOR SYSTEM (1,2,0R 
3)TIME OUT"will be indicated in the HISTORY buffer. 
In most cases this indicates the compressor circuit over 
current protector opened. The compressor circuit over 
current protector is a manual reset device and the circuit 
would not reset in the required 60 minute time frame. 
The STATUS key will display the message "COMP 
SYS (1,2,0R 3) STATUS" "SAFETY LOCKOUT". The 
Unit Controller locks out the corresponding compressor 
system when a "COMPRESSOR SYSTEM {l,2.0R 
3JTIME OUT" is declared. 

"COMPR SYSTEM (/,2,0R 3) INHIBIT" - This 
WARNING indicates the compressor system safety 
circuit experienced a trip but Teset prior to the 
exploration of the 60 minute reset time function. If 
the safety circuit does not reset in 60 minutes it will 
be replaced with a "COMPRESSOR SYSTEM (1,2.0R 
3)TIME OUT" message, 
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TB1-1 24V (303) 
T81·2 SUPPLY FAN (106) 

TB1-3 24V (303) 
TB1-4 EXHAUST/RETURN FAN (109) 

TB1-5 SUP?LY FAN FAULT ALARM (417) 
TB1-6 SUPPLY FAN FAULT ALARM (418) 

TB1-7 COOLING/HEATING FAULT ALARM COMM (419) 
TB1-8 COOLING/HEATING FAULT ALARM (420) 

TB1-9 SENSOR/FAULT ALARM COMM (421) 
TB1-10 SENSOR/FAULT ALARM (422) 

TB1-11 VAV HEAT COMM '~ 23) 

TB1:·12~AV HEATOlJ!PUT (424) 

TB4·2 COMP 1A (426} - - - ----,...;;.,.;...;.,;....,;,,,,, 

TB4-4 COMP 2A (429)--....;.;;,,..;...;~~~ ~ . 

120VTB4-6 (1) 

TB4-8 COMP 3B (435) 
.. 

TB4-10 COND 2 (43$) - - ---...,....,....,...,.....""! 

TB3-3 FURN OUTPUT 2 (390) TB3-4 FURNOUW . 

TB3-5 FURN OUTPUT 4 (392) 

TB3-7 FURN OUTPUT 5 (393) TSU FUR 

TB3-9 FURN OUTPUT 7 (395) - ---,,.,...,._ ---...;.--~ 

1 LLSV TB5-2 (443) ----..... --

2LLSV TBS-4 (444) ---.....;,.;..-ii 
31..LSVTB5-6 (445}-------

FIG. 8-3 - UO CONTROL BOARD • BINARY OUTPUTS 
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FORM 100.50-NOM4 (507) 

TB&-16 24V COMM (4) 

TB&-5 SMOKE PURGE 2 (394) 
TB8-'4 SMOKE PURGE 1 (383) 

TB&-2 OCCIUNOCC (392) 
TBS-1 SHUTDOWN (391) 

TB7-18 24V COMM (41 
TSM5 24VAC (31111) 
TB1•1'4 HO'TWI\TER FREEZESTAT (3881 
TB7-13 DIITTY FILTER SW (387) 

--TB7-12 'J/.W.C (3a8) 
;;;;;;;;~-- m-111:X>WJST RETURN FAN PROVING (385) 
--=====TBMO SUPPLY FAN PROVING (3841 
,- TB7-ll 24VAC (313) 
~-~- TB7_, SYS 3 LOW PRESS (382) 

TB7•7 SYS 2 LOW PRESS (381) 
TBH 24VAC (380) 
T87-5 SYS 1 LOW PRESS (379) 
TB7-4 SY$ 3 COMP STATUS (371) 
TB7 .3 24 VAC (3) 
T87-2 SYS 2 COMP STATUS (3771 
TB7-1 SYS 1 COMP STATUS (376) 

LD10792B 

F.IG. 8-4-1/0 CONTROL BOARD· BINARY INPUTS 

TBf.12 BYPASS DAMPER COM (412) 
TB9-118~CAMPER+(4111 
TBll-10 HOT WATER m,.M VALVE COM (410) 
T8N HOT WATER STEAM VALVE+ (409) 
TBM EXHAUST DAMPER COM (408) 
TH-7 EXHAUST DAMPER + (407} 
TBM OAIRA CAMPER COM (4DS) 
TBll-5 OAIRA DAMPER + (406) 

- __:_--TBM EXHAUST/RETURN VFO .. (404) 
;__--TBl-3 EXHAUST/RETURN VFD COM (40S) 
- --TBll-2 SUPPLY FAN \/FD+ {402) 
---TB9-1 SUPPLY FAN \/FD COM {401) 

LD10793A 

FIG. 8-5 - 1/0 CONTROL BOARD -ANALOG OUTPUTS 

9 10 11 12 ·11 12 13 

5 6 7 8 6 7 8 

1 2 3 4 1 2 3 

14 15 

9 10 

4 5 

J1, J2, J3 PINOUTS J4, JS, J6, J7 PINOUTS 

FIG. 8-6 - UO CONTROL BOARD -ANALOG INPUTS (SEE TABLE 8•11 FOR PIN OUTS) 

JOHNSON CONTROLS 195 

I 



I" ... . . . 

r 

r 

I 
L-. 

FORM 100.50-NOM4 (507) 

PIN S1GNAL 
NO. 

PIN SIGNAL NO. 

J1-1 INPUT SUPPLY AIR TEMP (308) J4-13 REF OISCH PRESS SVS1 SVOC (339) 

J1-5 SHIELD SUPPLY AIR TEMP J4-4 INPUT DISCH PRESS SYS2 (340) 

J1-9 REF SUPPLY AIR TEMP 5VDC (309) J4-9 COM DISCH PRESS SYS2 (341) 

J1-2 INPUT HEAT ENTER TEMP (310) J4-14 . REF DISCH PRESS SYS2 5VDC (342) 

J1-6 SHIELD HEAT ENTER TEMP J4-5 • INPUT DISCH PRESS SYS3 (343) 

J1-10 REF HEAT ENTER TEMP 5VDC (311) J4:.18 COM, DISCH'f'RESS SYS3 (344) 

Ji-3 INPUT FLEX EVAP TEMP (31 2) J4-15. REF DISCH PRESS SYS3 5VDC (345) 

J1-7 SHIELD FLEX EVAP TEMP J5-1 INPUT GAS HEAT STATUS (542) 

Ji-11 REF FLEX EVAP TEMP SVDC (313) J5-6 COM GAS HEAT STATUS (543) 

J2-1 INPUT OUTSIDE AIR TEMP (314) J5:e11 .REF GAS HEAT STATUS 5VDC (544) 
.. 

J2-5 SHIELD OUTSIDE AIRTEMP J5-2 INPUT OA CO2 (348) 

J2-9 REF OUTSIDE AIR TEMP 5VDC (315) J$.;7 COM OA CO2 (349) 

J2-2 INPUT RETURN AIR TEMP (316) J5-3 .INPUT RA CO2 (350) 

J2-6 SHIELD RETURN AIR TEMP Js;s COM RA CO2 (351) 

J2-10 REF RETURN AIR TEMP SVDC (317) J6-1 INPUT RETURN FAN PRESS (352) 

J2-3 INPUTOA HUM (318} J6-6 COM RETURN FAN PRESS (353) 

J2-7 COM OAHUM (319) 'J6-2 INPUT DUCT PRESS (354) 

J2-4 INPUT RA HUM (320) J6-7 COM DUCT PRESS (355) 

J2-8 COM RA HUM (321) J6-3 INPUT BLDG PRESS (356) 

J3-1 INPUT SUCT TEMP SYS1 (322) J6-8 COM BLOG PRESS (357) 

J3-5 SHIELD SUCTTEMP SYS1 . --'~·,i l!NP.r:r:r. e).AIR PRESS 1 (358) 

J3-9 REF SUCTTEMP SYS1 SVDC (323) , ~. : tCCi~_'£fAAIR PRESS 1 (359) 

J3-2 INPUT SUCT TEMP' SYS2 (324) .J~~ Jl\l.!?UT OAAIR PRESS 2 (360) 

J3-6 SHIELD SUCT TEMP SYS2 Je-10 . "cp~ OAAIR PRESS 2 (361) 

J3-10 REF SUCTTEMP SYS2 5VDC (·325) :17-.'f·- Jt-,Pl!T ZONE TEMP SENSOR (363) 

J3-3 INPUT SUCT TEMP SYS3 (326) J7-6 SHIELD ZONE TEMP SENSOR (364) 

J3-7 SHIELD SUCT TEMP SYS3 J7-11 REF ZONE TEMP SENSOR 5VDC (362) 

J3-11 REF SUCT TEMP SYS3 5VDC (327) J7-2 INPUT FLEXSYS SLAB SENSOR (366) 

J3-4 INPUT SUCT PRESS SYS1 (328) J7~7 SHIELD FLEXSYS SLAB SENSOR (367) 

J3-8 COM SUCT PRESS SYS1 (329) J7-12 REF FLEXSYS SLAB SENSOR 5VDC (365) 

J3-12 REF SUCT PRESS SYS1 SVDC (330) , 

J4..1 INPUT SUCT PRESS SYS2 (331) 

J4-6 COM SUCT PRESS SYS2 (332) 

J4-11 REF SUCT PRESS SYS2 5VDC (333) 

J4-2 INPUT SUCT PRESS SYS3 (334) , . . : 

J4-7 COM SUCT PRESS SYS3 (335) 

J4-12 REF SUCT PRESS SYS3 5VDC (336) · 

J4-3 INPUT DISCH PRESS SYS1 (337) 

J4-8 COM DISCH PRESS SYS1 (338y' 

J?;-3 INPUT FLEXSYS UNDER FLOOR HUM 
(368) 

J7-8 COM FLEXSYS UNDER FLOOR HUM (369) 

J7-4 INPUT SAT RESET (371) 

J7-9 COM SAT RESET can) 

J7-14 REF SAT RESET 5VDC (370) 

J7-5 INPUT DUCT STATIC RESET (374) 

J7-10 COM DUCT STATIC RESET (375) 

J7-15 REF DUCT STATIC RESET 5VDC (373) 

TABLE 8-11 -1/0 CONTROL BOARD • ANALOG INPUT PIN OUTS 
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I TABLE 8-12 - WARNING DESCRIPTION TABLE ,,,-
i 
i 
I 

HISTORY SCREEN 
DESCRIPTION RESET 

WORDING 

BUILDING STATIC PRES> 0.45 INWC OR 
AUTO WRN-BUILDING 

< --0.45 INWC FOR 10 SECONDS. POWER 
PRS RESET 

' EXHAUST REVERTS TO NONE OR ON/OFF 

WRN-C02 SENSOR OUTSIDE CO2 SENSOR OUT OF RANGE FOR AUTO 

1 OUTSIDE· >= 15 MINUTES RESET 

WRN-C02 SENSOR OUTSIDE CO2 SENSOR OUT OF RANGE FOR AUTO 

2JNS1DE >= 15 MINUTES RESET 

WRN-COMPR SEE DESCRIPTION AT THE END OF THJS AUTO 

SYSTEM • tNH!BIT TABLE RESET 

WRN-DIRTY FILTER THE FILTER STATUS INPUT 1S CLOSED FOR AUTO 

1 =1 MINUTE RESET 

THE DISCHARGE PRESURE FOR THAT 
WRN.OISCHARGE 

SYSTEM IS OUT OF RANGE FOR >= 10 
AUTO 

PRSSENSOR• RESET 
SECONDS 

SUPPLY FAN OUTPUT ON, SUPPLY FAN 

WRN-DUCT PRS STATUS MUST BE RUNNING FOR 5 MINUTES, AUTO 

XOCR STATIC PRESS CURRENT <=(0.333 X DUCT RESET 

STAilC PRESS ACTIVE SP) FOR 30 SECONDS 

THE EXHAUST FAN OUTPUT IS ON FOR 45 
WRN-EXHAUST 

SECONDS AND THE RUN VERIFICATION 
AUTO 

RESET FAN 
INPUT IS LOW (OP.EN) FOR 10 SECONDS 

WRN-FREEZESTAT 
THE HWISTEAM FREEZSTAT CIRCUIT GOES 

AUTO 
HIGH (CLOSED) BUT GOES LOW (OPEN) 

TRIP RESET 
' WITHIN 5 MINUTES 

ON MODULATING GAS THE HEAT BINARY 

WRN-FURNACE OUTPUTS DO NOT MATCH THE GAS 
AUTO 

MULTIPLEXER FURANCE STATUS INPUT. SEE TABE 8-9 OR 
RESET 

FAULT NO FURNACE STATUS INPUT ON STAGED 

GAS 

WRN-GAS 
THE HEAT BINARY OUTPUTS DO NOT MATCH 

THE GAS FURANCE STATUS INPUT. SEE 
AUTO 

FURNACE RESET 
TABE 8-10 

THE HEAT ENTERING SENSOR IS OUT OF 
WRN-HET SENSOR 

AUTO 

RANGE FOR >= 10 SECONDS RESET 

BOTH COMPRESSOR ARE ON FOR THE 

i WRN-HIGH OP SYSTEM AND THE DISCHARGE PRESS IS >:o AUTO 

I UNLOAD ""# TO THE SYSTEM UNLOADING PRESSURE RESET 

r FOR 10 SECONDS 

lr--
1 

JOHNSON CONTROLS 

FORM 100.50-NOM4 (507) 

SHOW WHEN UNIT 

TYPE IS 

POWER EXHAUST 

OTHERTHAN 

NONE OR ON - OFF 

DAMPER 

VENTILATION 

CONTROL EQUALS 

DEMAND 

VENTILATION 

CONTROL EQUALS 

DEMAND 

DIRTY FILTER 

SWITCH IS 

INSTALLED 

PRESS TRANS PKG 

ISONFORTHE 

SYSTEM 

UNIT TYPE IS VAV 

OR FLEXSYS 

POWER EXHAUST 

OTHER THEN 

NONE 

HEATING SYSTEM 

TYPE EQUALS HOT 

WATERSTEAM 

HEATING SYSTEM 

TYPE EQUALS 

MODULATING GAS 

OR STAGED GAS 

HEATING SYSTEM 

TYPE EQUALS 

STAGED GAS 

HEATING SYSTEM 

TYPE IS STAGED 

GAS OR ELECTRIC 

PRESS TRANS PKG 

ISONFORTHE 

SYSTEM 

STATUS FAULT 

SCREEN OUTPUT 

WORDING TYPE 

EXHAUST SENSOR 

SYS STATUS MISC 

WARNING FAULT 

VENTILATION SENSOR 

SYS STATUS MISC 

WARNING FAULT 

VENTILATION SENSOR. 

SYS STATUS MISC 

, WARNING FAULT 

COOLINC: 

HEATING 

FAULT 

SENSOR, 
FILTER STATUS 

MISC 
CHANGE 

FAULT 

SENSOR/ SENSOR/ 

MISC STATUS MISC 

WARNING FAUCT 

SUPPLY 
FAN 

SYS STATUS 
FAULT 

WARNING 

EXHAUST 

SYSTEM 
SENSOR/ 

MISC 
STATUS 

FAULT 
WARNING 

SENSOR/ COOLING 

MISC STATUS HEATING 

WARNING FAULT 

SENSOR/ COOLING 

MISC STATUS HEATING 

WARNING FAULT 

COOLING 
HEATING 

FAULT 

SENSOR/ SENSOR/ 

MISC STATUS MISC 
WARNING FAULT 

SENSOR/ SENSOR/ 

MISC STATUS MISC 

WARNING FAULT 

I 
Cootioued on next page 
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FORM 100.50-NOM4 (507) 

TABLE 8-12 - WARNING DESCRIPTION TABLE (CONTINUED) ,.,,..--
SHOW WHEN UNIT 

STATUS FAULT 
HISTORY SCREEN 

DESCRIPTION RESET SCREEN OUTPUT 
WORDING TYPE IS 

WORDING TYPE 

WRN-LOW THE OUTDOOR TEMP IS <= TO THE MECH AUTO 
LOW AMBIENT PKG COMPsvs· SENSOR/ 

COOL LOCKOUT TEMP RESET 
IS NOT INSTALLED STATUS LOW MISC 

AMBIENT TEMP • 
FOR THE SYSTEM AMB INHIBIT FAULT 

THE SUCTION TEMP 1S LEES THAN 
COMP SYS 

SENSOR/ 
WRN-LOW 

THE SUCTION TEMP LOW LIMIT FOR 10 
AUTO • STATUS 

RESET 
MISC 

SUCTION TEMP•# 
CONTINUOUS SECONDS 

SUCTION TEMP 

UNL#ON 
FAULT 

DAMPER 

REFER TO AIR MEASUREMENT STATION 
LOCKS OUT 

THEAIR 
HARDWARE IS SENSOR/ SENSOR/ 

WRN-OAFLOW 
SENSOR FAULTS IN SECTION 5 OF THE 

MEASURING 
MINIMUM IAQ, FULL MISC STATUS MISC 

PRS 1 
MANUAl 

STATION 
IAQ, 1/~2/3 IAQ, WARNING FAULT 

TEK AIR FULL IAQ 

REFER TO AIR MEASUREMENT STATION 
LOCKS OUT 

DAMPER SENSOR/ SENSOR/ 
WRN-OAFLOW 

SENSOR FAULTS IN SECTION 5 OF THE 
THE AIR 

HARDWARE IS 113 
MEASURING 

MISC STATUS MISC 
PRS2 

MANUAL 
STATION 

• 2/3 IAQ WARNING FAULT 

OUTSIDE AIR TEMP >•.32 F FOR 10 SECONDS 
ECONO INSTALLED 

AUTO 
SENSOR/ SENSOR/ 

WRN-OUTSIDE AIR 
OUTDOOR AIR HUMIDITY< 5% FOR 10 

SINGLE ENTHAI.PY 

RH RESET- ORDUAI. 
MISC .STATUS MISC 

SECONDS 
ENTHAI.PY 

WARNING FAULT 

RETURN AIR TEMP>,. 32 F FOR 10 SECONDS SENSOR/ SENSOR/ 
WRN-RETURN AIR 

RETURN AIR HUMIDITY < 5% FOR 10 
· AUTO ECONO INSTALLED 

RH RESET DUAL ENTHALPY 
MISC STATUS MISC 

SECONDS WARNING FAULT 

SUPPLY FAN OUTPUT IS ON ANO RETURN 

FAN PRESS CURRENT< -0.95 INWC OR 
POWER EXHAUST 

WRN-RETURN FAN >0.95 INWC FOR 30 SECONDS OR SUPPLY AUTO 
.1YPE IS RETURN SUPPLY 

'FAN 

FAN OUTPUT IS OFF ANO RETURN FAN RESET 
FANW/EXH OR SYS STATUS 

XDCR FAULT 

PRESSURE CURRENT <--0.1 INWC OR >0.1 
RETURN FAN W/0 WARNING 

. INWC FOR 5 MINUTES 
EXH 

UNITTYPEIS 

WRN-SLAB TEMP UOERFLOOR SLAB TEMP SENSOR IS OUT OF AUTO FLEXSYS AND DEW 
SENSOR/ SENSOR/ 

SENSOR RANGE FOR >=10 SECONDS RESET POINT RESET IS 
MISC STATUS MISC 

USER ENABLED 
WARNING FAULT 

WRN-SUCTION SUCTION PRESSURE OUT OF RANGE FOR >= AUTO 
PRESS TRANS PKG SENSOR/ SENSOR/ 

PRSSENSOR• 10 SECONDS RESET 
IS ON FOR THE MISC STATUS MISC 

SYSTEM WARNING FAULT 

WRN-SUCTION SUCTION TEMPERATURE SENSOR IS OUT OF AUTO 
SENSOR/ SENSOR/ 

TEMP SENSOR • # RANGE FOR>c10SECON0S RESET 
MISC STATUS MISC 

WARNING FAULT 

UNIT TYPE IS 
WRN-UNOER 

UDERFLOOR AIR HUMIDITY IS <5% FOR>= 5 AUTO FLEXSYS AND DEW 
SENSOR/ SENSOR/ 

FLOOR RH 
MINUTES RESET POINT RESET IS 

MISC STATUS MISC 

SENSOR 
USER ENABLED 

WARNING FAULT 

•cANBE 1.2, 0R3 #CANBE AORB 

1AR .tOHN.~ ~ONTRnt ~ 
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TABLE 8-13- FAULT AUTO - RESET 

HISTORY SCREEN 
.DESCRIPTION RESET 

HOW WHEN UNIT 

WORDING TYPE IS 

AUTO RESET-

SEE DESCRIPTION BELOW 
AUTO 

COMPRESSOR 
RESET 

SYSTEM • CLEAR 

THE SAFETY INPUT CHAIN IS OPEN 

AUTO RESET- (FAULTED) FOR MORE THEN TWO SECONDS 
AUTO 

COMPRESS WITH EITHER OR BOTH COMPRESSOR OF 
RESET 

SYSTEM • TRIP 1 THE SYSTEM ON ANO THIS ISTHE FIRSTTRIP 

INA 120 MINUTE SPAN 

THE SAFETY INPUT CHAIN IS OPEN 

AUTO RESET (FAULTED) FOR MORE THEN TWO SECONDS 
AUTO 

COMPRESSOR WITH EITHER OR BOTH COMPRESSOR OF 
RESET 

SYSTEM • TRIP 2 THE SYSTEM ON AND THIS IS THE SECOND 

TRIP IN A 120 MINUTE SPAN 
.. 

EITHER IS COMPRESSOR ON AND THE 

TEMPERATURE - SUCTION IS LESS THEN 

AUTO RESET-LOW 
OR EQUAL TO THE SUCTION LOW LIMIT FOR 

AUTO 
10 CONTINUOUS SECONDS AND AFTER 

RESET SUCTION TEMP 
THE COMPRESSOR WAS TURNED OFF THE 

TEMPERATURE DID NOT RISE ABOVE THE 

LIMIT. 

THE LOW PRESSURE CUTOUT INPUT. CHAIN 

AUTO RESET-LPCO 
IS OP.EN (FAUL TEO) FOR MORE THEN 

AUTO 

* TRIP1 
TWO SECONDS WTTH EITHER OR BOTH 

RESET 
COMPRESSOR OFTHE SYSTEM ON AND THIS 

IS THE FIRST TRIP IN A 120 MINUTE SPAN 

THE LOW PRESSURE CUTOUT INPUT CHAIN 

AlfTO RESET-LPCO 
IS OPEN (FAULTED) FOR MORE THEN 

AUTO 
TWO SECONDS Willi EITHER OR BOlH 

•lRJP2 RESET 
COMPRESSOR OF THE SYSTEM ON ANO THIS 

IS THE SECOND TRIP IN A 120 MINUTE SPAN 

AUTO RESET- MS SUPPLY AIR TEMP CURRENT SENSOR IS AUTO UNITTYPEIS 

MSATSENSOR OUT OF RANGE FOR >= 10 SECONDS. RESET FLEXSYS 

AUTO RESET POWER IS LOST WHEN THE UNIT OPERATING AUTO 

-POWER FAIL . STATE JS RUN RESET 

AUTO RESET - RAT RETURN AIR TEMP CURRENT SENSOR IS AUTO 

SENSOR OlfT OF RANGE FOR>= 10 SECONDS RESET 

AUTO RESET- NO COMMUNICATION FROM THE 1/0 BOARD AUTO 

REMOTE 1/0 COMM FOR >= 5 SECONDS RESET 

THE CONTROL HAS A COOLING AND HEATING 
AUTO RESET~ AUTO 

THERMOSTAT INPUT AT THE SAME TIME FOR · 
STAGED INPlJT 

A PERIOD GREATER THEN 10 SECONDS 
RESET 

JOHNSON CONTROLS 

FORM 100.50-NOM4 (5a7) 

STATUS FAULT 

SCREEN .OUTPUT 
WORDING TYPE 

COMP SYSTEM COOLING 

•STATUS HEATING 

SAFVETY TRIP FAULT 

COMP SYSTEM COOLING 

*STATUS HEATING 

SAFETY TRIP FAULT 

COMP SYSTEM SENSOR/ 

•STATUS MISC 

SAFETY FAUL1' FAULT 

COMP SYSTEM COOLING 

*STATUS HEPJING 

SAFVETY TRIP FAULT 

COMPSYS1EM COOLING 

·STATUS HEATING 

SAFVETYTRJP FAULT 

SENSOR/ 

MISC STATUS 
SENSOR/ 

MISC 
SAFETY 

FAULT 
LOCKOUT 

SENSOR/ SENSOR/ 

MISC STATUS MISC 

SAFETY FAULT FAULT 

SENSOR/ 

MISC 

FAULT 

SENSOR/ 

MISC STATUS 
SENSOR/ 

MISC 
SAFETY 

FAULT 
LOCKOUT I 
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FORM 100.50-NOM4 (507) 

TABLE 8-13 - FAULT AUTO • RESET (CONTINUED) 

STATUS FAULT 
HISTORY SCREEN 

DESCRIPTION RESET 
HOW WHEN UNIT 

SCREEN OUTPUT 
WORDING TYPE IS 

WORDING TYPE 
UNIT TYPE IS VIN 

AND NIGHT SET 

BACKISUSER 

AUTO RESET ENABLED OR UNIT 
SENSOR/ 

SENSOR/ 
ZONE TEMP CURRENT SENSOR IS OUT OF AUTO MISC STATUS 

-ZONETEMP 
RANGEFOR >=10SECONDS RESET 

TYPE IS SET TO CV MISC 

AND THE CONTROL 
SAFETY 

SENSOR FAULT 

METHOD IS SET 
LOCKOUT 

TO ZONE SENSOR 

HARDWIRED 

• CAN BE 1. 2, OR 3 

TABLE 8-14- FAULTS LOCKOUT 

.SHOW WHEN UNIT 
STATUS FAULT 

HISTORY SCREEN 
DESCRIPTION RESET SCREEN OUTPUT 

WORDING TYPE IS 
WORDING TYPE 

LOCKOUT· 
COMP SYSTEM 

COMPRESSOR SYSTEM 
COOLING 

SYSTEM • TIME 
SEE BELOW 

LOCKOUT 
· -SAFETY HEATING 

OUT 
LOCKOUT FAULT 

r. 
LOCKOUT· 

HIGH PRESS SW, COMP MOTOR 
COMP SYSTEM 

PROTECTOR, OR OVERCURRENT SYSTEM 
COOLING 

COMPRESSOR 
PROTECTOR OPEN · 3 TIMES IN 120 LOCKOUT 

•-SAFETY HEATING 
SYSTEM• 

MINUTES ON COMP SYSTEM • 
LOCKOUT FAUL\ 

SUPPLY 

LOCKOUT-HIGH DUCT STATIC PRESS CURRENT .+ DUCT UNIT UNIT TYPE IS VAV SYS STATUS FAN 

DUCT PRESSURE STATIC OVER PRESSURE LOCKOUT ORFLEXSYS SAFETY FAULT 

LOCKOUT 

HEATING 

LOCKOUT - HOT THE HYDRONIC FREEZE STAT SWITCH UNIT HEAT TYPE HOT SYS STATUS 
COOLING 

WATER FREEZE REMAINED CLOSED >• !> MINUTES LOCKOUT WATER / STEAM - SAFETY 
HEATING . 

LOCKOUT 
FAULT 

LOW PRESSURE CUTOUT OPEN • 3 TIMES SYSTEM 
COMP SYSTEM COOLING 

LOCKOUT-LPCO 
IN 120 MINUTES ON COMPR SYSTEM• 

•- SAFETY HEATING 
LOCKOUT 

LOCKOUT FAULT 

lHE COMPRESSOR SYSTEM HAS BEEN 

LOCKOUT- PLACED IN THE STOP MODE EITHER SYSTEM 
COMP SYS 

THROUGH THE USER INTERFACE OR BY A LOCKOUT 
• STATUS 

MANUAL STOP• 

COMMUNICATED INPUT 
DISABLED 

THE UNIT IS SHUT DOWN THROUGH UNIT -
LOCKOUT-

'THE SHUT DOWN SWITCH ON THE UNIT UNIT OVERALL 
MANUAL UNIT 

OR BY AN EXTERNAL HAROWlREO OR LOCKOlJT STATUS LOCAL 
STOP 

COMMUNICATED INPUT STOP 

Continued on next page 
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FORM 100.50-NOM4 (507) 

TABLE 8-14 - FAULTS LOCKOUT (CONTINUED) 
. . -

~ 

.. 

~ 

STATUS FAULT 
HISTORY SCREEN SHOW WHEN UNIT 

OUTPUT DESCRIPTION RESET SCREEN 
.WORDING TYPE IS 

WORDING TYPE 
COMP SYS 

• STATl:15 

SAFETY 
SENSOR/ 

LOCKOUT · OAT OUTSIDE AIR TEMP SENSOR IS OUT OF UNIT LOCKOUT; 

RANGE FOR>= 10 SECONDS LOCKOUT 
MISC 

SENSOR ECONOSYS 
FAULT 

STATUS 

! 
SAFETY 

LOCKOUT 

! 
POWER EXHAUST 

TYPE IS RETURN UNIT-

LOCKOUT - RETURN FAN STATUS IS LOW AND TIME UNIT FANW/EXHOR OVERALL FAN 

RETURN FAN FROM START>= 30 SEC UNIT LOCKOUT LOCKOUT RETURN FAN STATUS UNIT FAULT 

WJO EXH AND THE LOCKOUT 

SUPPLY FAN IS.ON .. 

UNITTYPE1S 

UNIT 
CONSTANT SENSOR/ 

LOCKOUT· SAT SUPPLY AIR TEMP CURRENT SENSOR IS 
VOLUNEOR 

SENSOR OUT OF RANGE FOR>:: 10 SECONDS LOCKOUT 
MISC 

VARIABLE AIR FAULT 

VOLUME 

UNIT-

LOCKOUT-SUPPLY SUPPLY·FAN STATUS IS LOW ANDTIME UNIT OVERAI.L FAN 

FAN FROM START,= 30 SEC UNIT LOCKOUT LOCKOUT STATUS UNIT FAULT 

LOCKOUT 

• CAN BE 1,2, OR 3 

'WRN - COMP SYSTEM • JNHJBfr-THIS WARNl~G INDICATES THE COMPRESSOR SYSTEM SAFETY CIRCUIT EXPERIENCED A · 

TRIP BUT RESET Pm~ TO THE EXPLORATION;OF THE 60 MINirrE RESET TIME FUNCTION. IF THE SAFETY CIRCUIT DOES NOT 

RESET IN 60 MINUTES IT WILL BE ~LAC!;~LWITHA "LOCKOUT- COMPRESSOR SYSTEM• TIME our MESSAGE. 
~ : . 

·Auro RESET - COMPRESSOR SYSTEM *CLEAR"· WHEN EVER THERE IS A COMPRESSOR SAFETY TRIPTHE PRIMARY UNIT 

CONTROLLER INITIATES THE "COMPR STATUS CLEAR TJME ... TIMER. THE PRIMARY UNIT CONTROL RECORDS THE TIME IT ~- ... ~ ... 
TAKES FOR THE TRIP TO CLEAR. WHEN THE FAULT CLEARS "COMPRESSOR SYSTEM * CLEAR" SHOWS THE TIME IT TOOK FOR 

THE FAULT TO CLEAR IN THE HISTORY BUFFER. 

·LOCKOLJT,..COMPRESSOR SYSTEM· TfME our- IFTHE "COMPR STATUS CLEAR TIME -TIMER REACHES 60 MINUTES A 

"LOCKOUT- COMPRESSOR SYSTEM• TIME OUT"WILL BE INDICATED IN THE HISTORY BUFFER • 

...... . 

;. 
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MULTI MEDIA CARD 

The Unit Controller is made up of two separate control 
boards, the PLUG IN UO board and the IPU board. AH 
the digital and analog inputs and outputs are connected 
to the PLUG IN [/0 control. All the system logic is 
contained on the PLUG IN I/0 board. The IPU board 
mounts on top of the PLUG fN 1/0 board and handles 
the communication between the PLUG IN 1/0 board 
and the User Interface. Another feature of this control 
system is the availability to connect a MULTI MEDIA 
CARD to the IPU board. The MULTI MEDIA CARD 
allows operational data to be continuously saved and 
used for the diagnosis of unit operating problems. 

A MULTI MEDIA C ARD is similar to a hard drive in 
a PC. It bas a directory structuTe and-files are saved on 
it. The difference between a hard drive and the MULTI 
MEDIA CARD is that the MULTI MEDIA CARD is 
made of non-volatile flash memory. This allows the 
MULTI MEDIA CARD to be removed from the IPU 
board and placed in a PC for data analysis without the 

lost of any data. 

The MULTI MEDIA CARD is considered a Service 
tool and as such is controlled through the SERVICE key 
of the User Interface. Entry into the SERVICE screen 
requires a Level 2 password. 

Data is continuously stored to the MULTI MEDIA 
CARD in root and subdil'eCtllrles. The root directories 
are set up by month and year, under each of the root 
directories are subdirectories for each day. For example 
the data for January 1 L, 2005 would be stored in a root 
directory identified by Rm200501, the year followed 
by the month. Toe subdirectory for this day would 
be identified as 200501 I I .csv, tbe year followed by 
the month, followed by the day. Each of these files 
contains all the data monitored for the day specified by 
the file name. 

All connected Analog Inputs, Analog Outputs, Digital 
Inputs, Digital Outputs, Serial Data and Derived Data 
will be collected. The data will be colJected. once every 
5 seconds and stored in the same order as in the History 
buffer. Each line of data will be timed and date stamped. 
Each file will include a header line detailing what data 
is stored in each column. 
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The collected data can be analyzed using a PC. The 
MULTI MEDIA CARD can be inserted into a MULTI 
MEDIA CARD reader attached to the PC. The data can 
be analyzed using Ex.eel or another data analysis tool. 

To install or remove the MULTI MEDIA CARD from 
the IPU board "DATA LOG FORMAT" must be set 
to off. This is done through the SERVICE screen 
of the User Interface. When the MULTI MEDIA 
CARD is installed the operation can be programmed 
to "UNCOMPRESSED " in which case data will be 
recorded every 5 seconds or "SKIP UNCHANGED" 
which is the same as "(!NCOMPRESSED" except 
values are only saved when they change. 

If an error occurs when writing 10 the MULTI MEDIA 
CARD, "DATA LOG ERROR STATE" and "DATA LOG 
ERROR DETAIL " will appear under the SERVICE 
screen. "DATA LOG ERROR STATE" indicates what 
operation failed and "DATA LOG ERROR DETAIL" 
will give the error code from the operation. TABLE 
8-13 gives a description of the "DATA LOG ERROR 
STATE" and TABLE 8-14 gives a description of the 
"DATA LOG ERROR DETAIL". 

TABLE 8-13 - DATA LOG ERROR STATE 

.l~~~~ . ~ JAN.~GJCCIJRRBl, .· 
: 
i 
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1 MOUNTING THE FLASH CARO 

2 OPENING THE-ROOT DIRECTORY 

3 READING lliE ROOT DIRECTORY 

4 CLOSING THE ROOT DIRECTORY 

5 OPENING ASUB-OIRECTORY 

6 READING A SUB-DIRECTORY 

7 CLOSING A SUB-OIRECTORY 

8 OEL.ETING AN OLD DIRECTORY 

11 CREATING A DIRECTORY 

14 CREATING A FILE 

15 OPEN A FILE 

16 WRITEAFILE 

17 DELETE A FILE 

18 CLOSE A FILE 
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TABLE 8-14- DATA LOG ERROR LOG DETAIL 

1 NOT PERMITTED 

2 NO SUCH ENTITY 

3 NO SUCH PROCESS 

4 OPERATION INTERRUPTED 

5 1/0ERROR 

6 BAD FILE HANDLE 

11 TRY AGAIN LATER 

.r· 12 OUT OF MEMORY 
.- i 16 RESOURCE BUSY 

.~ 19 NO SUCH DEVICE 

20 NOT A DIRECTORY 

.21 IS A DIRECTORY 

22 INVALID ARGUMENT 

23 TOO MANY OPEN FILES IN SYSTEM 

27 FILE TOO LARGE 

.28 NO SPACE LEFT ON DEVICE 

.29 ILLEGAL SEEK 

30 READ-ONLY FILE SYSTEM 

60 FILE NAME TOO LONG 

,_ 
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TABLE 8-14'- DATA LOG ERROR LOG DETAIL 

1 NOT PERMITTED 

2 NO SUCH ENTITY 

3 NO SUCH PROCESS 

-4 OPERATION INTERRUPTED 

5 1/0ERROR 

6 BAD FILE HANDL'E 

11 TRY AGAIN LAlER 

/ 
. 12 OUT OF MEMORY 

.,-. . ~ ~ : 
( 16 RESOURCE BUSY 

19 NO SUCH DEVICE 

20 NOT A DIRECTORY 

21 IS A DIRECTORY 

22 INVALID ARGUMENT 

23 TOO MANY OPEN FILES IN SYSTEM 

Zl FILE TOO LARGE 

28 NO SPACE LEFT ON DEVICE 

29 Ii.LEGAL SEEK 

30 READ-ONLY FILE SYSTEM 

60 FILE NAME TOO LONG 

' \ 

JOHNSON CONTROLS · 203 



,,.... 

. - --·· -- · - --------------------·-·····-----·---·----·-----···----·- ·•··· --· .• ·····- -·--·--· 

... --

---· 

P.0. llo,,: 1S:Z. '11W. Pela.,._. USA 17e.15112 
~Oby.,._, eo..all'IIIIS7 

Fon,, 1~(SJ7) 
"--1~ (3111) 

.. " 

·, 

" ,1 

. .. 


	Model Number Decoding
	Table of Contents
	Section 1 - Introduction
	Section 2 Installation
	Physical Data
	Electrical Data
	Filters
	Condensate Drain
	Outdoor Air Hoods
	Exhaust Air Hoods
	Field Wiring
	Field Wiring Diagram
	Power Wiring
	Transducer Pneumatic Tubing
	Roof Curb Installation
	Duct System
	Static Pressure Probe Location
	Gas Heating

	Section 3 - Start-up
	Section 4 - Maintenance
	Section 5 - Sequence of Operation
	Current Operating Mode
	Constant Volume Mode
	Variable Air Volume Mode
	Occuppied Cooling
	Occuppied Heating
	Unoccuppied Cooling
	Unoccuppied Heating

	Flexsys Mode

	Active Set Point Determination
	Constant Volume
	Staged Input Control
	Zone Temperature Control

	Variable Air Volume
	Hardwired SAT Reset
	Outside Air Based SAT Reset
	Return Air Base SAT Reset
	Supply Fan Speed Based SAT Reset

	Flexys with Bypass Damper
	Flexsys Without Bypass Damper

	Compressor Control
	Compressor Operation with Economizer
	No Compressors When Economizer Becomes Active
	Compressors On When Economizer Becomes Active

	Supply Fan Operation
	Constant Volume
	Variable Air Volume
	VAV Supply Fan Speed Control

	Compressor Staging Sequence
	Condenser Fan Operation
	Low Ambient Condenser Fan Operation
	Economizer
	Dry-bulb
	Single Enthalpy
	Dual Enthalpy
	Best Method
	Non-Flexsys Economizer
	Flexsys Economizer

	Compressor Operation
	Compressor Data
	Compressor Ready to Run
	Compressor Ready to Stop
	Compressor Safety Circuit
	Low Pressure Cut-out
	Suction Temperature Monitoring

	Supply Air Tempering
	Modulating Gas Heat, Hot Water and Steam
	Staged Gas Heat

	Comfort Ventilation
	System Pump Down Control
	High Discharge Pressure Unloading
	Low Ambient Lock-out
	Low Ambient Fan Control Option
	Operation and Pressure Control Range
	Configuration

	Flexsys Bypass Damper Operation
	Evaporator Superheat Calculation
	Staged Input Fault
	System Stability Check
	Electric Heat
	Programmed Data
	Heating Control Offset
	Active Set Point
	Heating Control

	Staged Gas Heat
	Heating Control Offset
	Heating Control
	Staged Gas Heat Ignition Sequence

	Modulating Gas Heat
	Overview
	Programmed Data
	Active Set Point
	Heating Control Offset
	Modulating Step Size
	Furnace Ignition Sequence

	Hot Water/Steam Heat
	Programmed Data
	Active Set Point
	Sequence of Operation
	Freeze Protection
	Freeze Fault

	Morning Warmup
	Adaptive Morning Warm-up
	Sequence of Operation
	Programmed Data
	Under Floor Heating Sequence of Operation
	Occuppied Standby
	Unoccuppied Standby

	Dew Point Reset Sequence of Operation

	Exhaust Fan Operation
	On Off Ontrol Based on Damper Position
	Required Programmed Values
	Operation

	On Off Control Based on Building Pressure
	Required Programmed Values
	Operation

	Modulating Damper with Fixed Speed Exhaust
	Required Programmed Value
	Operation

	Modulating Exhaust with a VFD
	Required Programmed Values
	Operation


	Return Fan Operation
	VFD REturn Fan Without Exhaust
	Required Programmed Values
	Operation

	VFD Return Fan WIth Exhaust
	Required Program Values
	Operation

	Two Position Damper
	Required Program Values
	Sequence of Operation

	Demand Ventilation
	Required Program Values
	Sequence of Operation

	Fixed Minimum
	Required Program Values
	Sequence of Operation

	Air Measuring Stations
	General
	Required Program Values

	Minimum Flow IAQ
	Sequence of Operation

	Full Flow IAQ
	Sequence of Operation

	1/3 - 2/3 Flow IAQ
	Sequence of Operation
	1/3-2/3 IAQ Flow Measurement Option Flow Control

	Air Measurement Station Auto Zero
	Air Measurement Station Field Adjustment
	Airflow Measurement Station Sensor Faults
	Full Flow IAQ Air Measurement Station 
	Minimum Flow IAQ Air Measurement Station
	1/3-2/3 IAQ Air Measurement Station


	Smoke Purge

	Section 6 - User Interface Control Center
	User Interface
	Data Entry Keys
	Navigation Keys
	Menu Select Keys
	Status Table
	Unit Data Table
	Cooling Table
	Compressor System Table
	Supply Systems Table
	Heating Table
	Economizer Table
	Ventilation Table
	Exhaust Table
	Set Points
	Program
	Options
	Date and Time
	Schedule
	Operating Hours/Start Counter
	Print
	Service
	Point List
	History
	Password
	Power Up Banner
	Communications
	Communications Ports
	BACnet Wiring
	Device Object Instance
	Additional Settings

	BACnet Points
	LON Point List
	N2 Point List

	Section 7 - Parameter Descriptiosn and Options
	Section 8 - Service
	Analog Input Operation
	Temperature Sensors
	Duct Pressure Sensor
	Building Pressure Sensor
	Air Measuring Station Pressure Transducer
	Return Fan Pressure Transducer
	Discharge Pressure Transducer
	Suction Pressure Transducer
	Humidity Sensors
	CO2 Sensor

	Furnace Status Input
	Faults
	I/O Controller Board
	I/O Controller Board Binary Outputs
	I/O Controller Board Binary Inputs
	I/O Controller Board Analog Inputs
	I/O Board Pin Outs
	Warning Descriptions
	Faults - Auto Reset
	Faults - Lockout
	Multi Media Card




