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The General Idea is to Make it Easier, not
Harder
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BACnet to Water Source Heat Pump

Integration

W/W SIZE-170 208-230/60/3 L60/60/3 575/60/3 380-420/50/3 DXM & MPC |._ 10-0272 |mo/2u|0

L EGEND
m— FACTORY LINE YOLTAGE WIRING U WIRE NuT AL ALARM RELAY CONTACTS
. - FACTORY LOW YOLTAGE WIRING CB  CIRCUIT BREAKER
mmmmu FIELD LINE YOLTAGE WIRING Y MatE-Lock CC  COMPRESSOR CONTACTOR
— — — FIELD LOW YOLTAGE WIRING OO CIRCUIT BREAKER FPI  SENSOR, SOURCE LoW TEMP. PROTECTION
——— PRINTED CIRCUIT TRACE FP2  SENSGR, LoAD Low TEMP. PROTECTION
L O™ HIGH PRESSURE SWITCH | Hp HigH PRESSURE SWITeH
ReLaY CoNTaCTOR ColL HicH P HPWS  HIGH PRESSURE WATER SWITCH
IGH PRESSURE LOC  Loss oF CHARGE PRESSLRE SWITCH
WATER SWITCH b JUMPER WIRE FOR ALARM
. Low PRESSURE SwITCH | PI FIELD WIRING TERMINAL BLOCK
MFC | O t n I PDB  POWER DISTRIBUTION BLGGK
. p I O a TEMPERATURE SWITCH | RVS ~ REVERSING VALVE SOLENDID
TRaNS TRANSFORMER
o . POSITIVE TEMPERATURE | * OFTIONAL
. . B A‘ n et COEFFICIENT RELAY
- -
L 11— T = 1— ] :

Integration
Module

| 96BollzNO6

NOTES:
|, COMPRESSOR MOTOR THERMALLY PROTECTED INTERNALLY,
2. ALL WIRING TO THE UNIT MUST COMPLY WITH NEC AND LOCAL GODES.
3. 208/230¥ TRANSFORMERS WILL BE CONNECTED Fm 208\' IPERATIONS.
gli 230V BPERA'L?NE DISCONIECT RED LEB C TTACH
END D W INRLATING TAPE,
3 -&ZO TRANS WILL B ECTED 360V OPERATION. FOR 420V
QPERATION, DISCONNECT V\O LEAD AT LI ANC ATTACH BRN LEAD TO'LI.
INSULATE GPEN END OF VIO LEAD,
4. FP| THERMISTOR PROVIDES LOW TEMP FROTEC“W FOR SCURCE WATER. WHEN
USING ANTI-FREEZE saLuTions, cut JWS Ji
5. FACTORY QUT JW& JUMPER. DRY CONTACT WILL BE AVAILABLE BETWEEN AL| & AL2.
6. TRANSFORMER SECONDARY GROUND ¥IA GRN/YEL WIRE FROM BOARD C TC
TO CONTROL BOX.
7. REER Tu MPC, LON, OR TSTAT INSTALLATICN, APPLICATION, AND CPERA
R CONTROL WIRING T THE UNIT. LOW VOLTAGE WIR‘NG MUST BE
'CLASS I' AND VOLTAGE RATED EQlAL OR GREATER THAN LNIT SUPPLY VOLTAGE.

B. CONNECT MANUAL R¥ CONTROL (DRY CONTACT SIGNAL) BETWEEN GND & SLIDE/OVR
TERMINALS ON MFC.

Solid State Heat Pump Controller

POWER SUPPLY REFER TO DATA PLATE YEL
USE COPPER CONDUCTORS ONLY. BLU
SEE NOTE 2 o
rnﬁsJTsiLEn mg" — 22"~ ~ “SEE - .
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(SEE CHART) — [ = 11— ey | el 1 PRl
BL BLU RED (5 FaT] ez P Y10
u L2 Ly PRIMARY | PRIMARY SEE NOTE 7 [ ¢ | v E_L [ Ve ih
L £ X VOLTAGE o Ry T - 1 i P
T 2 T o] TeeT iF :
PINS
H (%]
CLIMATEMASTER | 7
MPC GEN 2 My oSE
SEE NOTE & Em T e e £
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(WATER-WATER ONLY)

SEE NOTE B




BACnet to Water Source Heat Pump

"Q6BOIZNO6 | B

[OTOR THERMALLY PROTECTED INTERNALLY.
THE UNIT MUST GOMPLY WITH NEC AND LOCAL CODES.
sysren L1 S A R T e
= NOTE 6 = - ~ — PEN END OF EAD WITH INSULATING TAPE.

STATUS LED ! - TSEE N S WILL B ECTED FOR 380V OPERATION. FOR 420V

Y 7 o—-— DlSCQNNECT V\O LEAD AT Ll ANC ATTACH BRN LEAD TO LI.

"N BEN NOTE 5 EN END OF YIC LEAD,
RED.

~
4
4 FAN ENABLE / \ PROVIDES LOW TEMP FROTEC“W FOR SCURCE WATER. WHEN
— -
\ /

_—————— e

- RELAY REEZE saLuTions, cut JWS Ji

AP JW JUMPER. DRY CONTACT WILL BE AVAILABLE BETWEEN AL| & AL2.
- CoM R SEDONDAR\’ GROUND VIA GRN/YEL WIRE FROM BOARD C TO
NC' a

Pl
Y |

Y2

YEL

DN OR TSTAT INSTALLATION, APPLICATION, AND CPERA
CéII'I'ROL WIRING TO THE UNIT. LOW YOLTAGE WIR‘NG MUST BE
ALZ DRY D VOLTAGE RATED EQlAL OR GREATER THAN LNIT SUPPLY VOLTAGE.

\t-—-7/ NUAL RY CONTROL (DRY CONTACT SIGNAL) BETWEEN GND & SL\DEI(WH-
N MFC.
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1 module connections made to the two |.

1 communication bus terminal sets on
the heat pump controller board N
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BACnet to Water Source Heat Pump

I nteg ration Table 10: DXM Input/Output Reference Table

. Input or s
Connection Output Description
YEL R - 24 VAC
C - 24 VAC (grounded common)
BLU — Y1 | Connect to thermostat - Y1 output call for compressor stage 1
S _I Y2 | Connect to thermaostat - Y2 output call for compressor stage 2
SYSTEM '—r H ——— w1 | Connect to thermostat - W1 output call for Hig 3 or Emerg Hi
STATUS LED NOTE 6= ad o/w2 | Connect to thermostat - 0 output call for reversing valve with cooling
p— - — - —— L G | Connect to thermostat - G output call for fan
~  [FAN ENABLE AL1 [e] Connect to thermostat fault light - 24VAC or dry alarm
. E g ¥
BED _ - RELAY AL2 0 Alarm Relay 24VAC or dry
YEL il - CD“-?- A o] Output for water solenoid valve - paralleled with compressor contactor coil
A N - NOE Fan Enable 8] Fan enable relay
vz |2 Fan Speed 0] Fan speed relay
W3 oM SégED CC O Connection for compressor contactor
Q50 omwz] & / DXM RELAY CCG [e] Compressor contactor common connection
G 5 7 MICROPROCESSOR HP | High Pressure Switch input terminals
ren 1% -1 CONTROL _LOGIC ”OI NC LP | Low Pressure Switch input terminals
CISTH e 7 - I I ¢ i g ~1 FP1 | V\a.’ater.CoH Low Temperalure Thelrmlstor Input
volr=—t-1__ ’J N _‘_ e <1 IR FP2 | Air Coil Low Temperature Thermistor Input
ALARM == | RV 0] Reversing Valve Output Terminals - direct connect from "O"
. P2 RELAY 1§ / m‘ Loc | cO [ Condensate overflow input terminals
—H AL2 -—r \—r—n S’ATLJS - 24VDC 8] 24 VDC supply to electric heat module
- v FFI EH1 O__|Output terminal for stage 1 eleciric heat
R p———— — TEST @ ol — utput terminal for stage 1 electric hea
N _ ® — — EH2 0] Output terminal for stage 2 electric heat
= 4 e - NSB \ Night Setback input
R,:R| ‘AY 9 — OVR I Night Setback Over Ride Input
ESD RV
= —f—-—H P ESD [ Emergency Shutdown Input
OVR PING H I Dehumidification or High Speed Fan input (dip 2.7)
H *e
A
»
S\ ows SEE
- A F BACnet lication, th
R e or a non- net application, tne
ol —o FPZ Low
AN terminals that wire to the BACnet modul
= P NO. e o erminais tnat wire 1o tne ne oaule
COM
UPS: DISABLE/ENABLE ACC L‘ cCo . .
NO2 —O—l UNIT STaGE: 2/] UNCTIONS - - —0—— 1 Id 24
sz ACCZ 'JNSTAT[:SJI‘—EAT CCOOLIHEAT Pumr I FUNCTIONS "CR:I%PI:EE( WO u WI re to VaC powe r, CO nta CtS I n a
ON W ON
= T — e | § g m iy
R e o e BDHtt{,tF.S' ENAHI‘J:."D SABLE H: HI FAN/DEHUMID ther Ostat, and annunC|at|0n relays or
BoILERLESS: LO°F/50°F MNOT UsED
SWITCH DXM Pl s?vz:rm Ilg htS
KAGE PACKAGE e |
T“H I
MANUAL RY INFUT / |
corp TWATER-WATER ONLYY
SEE NOTE B




BACnet to Water Source Heat Pump

Integration

Table 1: Accessory Relay 1 Configuration

— DIP 2.1 DIP 2.2 DIP 2.3 ACC1 Relay Option
T ON ON ON Cycle with fan E
G OFF ON ON Digital NSB
SYSTEM NOTE ;L‘_ _! ] ON OFF ON Water Valve - Slow opening
S o — = - ON ON OFF OAD it
Ay EaN — -:iTI_--_"—-_-_-_’-;: -
SN e e ”“; OFF OFF OFF Reheat Option - Humidistat ane
LYY - COM »
| AIT; ] - " OFF ON OFF Reheat Option - Dehumidistat B
2 - TAGE
Ti 3 ,J.’ com| ! All other DIP combinations are invalid (™
L orwe] & / I DXM ]
C 5 M . .
o |12 _______,_f__+ CoNTROL Logic ok Table 2: Accessory Relay 2 Configuration
] / P
J N1 e o PR il SN i DIP24 | DIP25 | DIP26 ACC2 Relay Option
22 ALARM - B ON ON ON Cycle with compressor
el BN | —
| o ._-_-J_ ¢ DR\; — sTATUS{G) B OFF ON ON Digital NSB
— — -mﬁé - ON OFF ON Water Valve - Slow Opening
< o I — ON ON OFF OAD
ESD RFI .L\Y __ =
o:-n i'NiT - =T i All other DIP combinations are invalid
A _—
PASTE - HE : , ,
A |l There are also some pieces of information =,
NOI _O-| W H l
] ACCI W — . .
R vy | RN T N !_‘_F we may desire that are not picked up by
_ 8 | 324 UFS: DISABLE/ENABLE - ACCI
NO2 —o-'a | _-g UNIT STAGE: 2/1 : FUNCTIONS P
NC2 %\ﬂ ! I g: '_'_(_V_ST;;TB:'EATJ: 0OL/HEAT PUMP = accs "EE the BAC”et mOd u |e
coM J i Ez ESH JT]ILDJTEFFFE)\DUNORMN : Funcrions | -
i e = ey : Rot sgo - = -
N E DXM o SEc '
1 Packace o ﬂ\LKthH GRN Lo
RUN [~
L v @
u@ MANUAL RY INFUT / 1I = opahpg B op 30 - @"‘
core . . TWATER-WATER ONLY) San




BACnet to Water Source Heat Pump

Integration

| “oeBoiznoe | B

. . : oo | [0 AR
These points look like conventional ==

NUT Al ALARM RELAY CONTACTS |, COMPRESSOR MOTOR THERMALLY PROTECTED INTERNALLY,

tem peratu re Sensors Of Some ' Sort ! " ln-Lock 2. ALL WIRING TO THE UNIT MUST COMPLY WITH NEC AND LOCAL GODES.

B CIRcuIT BREAKER
3. 208/230¥ TRANSFORMERS WILL BE CONNECTED FOR 208Y OFERATIONS,

cc COMPRESSOR CONTACTOR
R 250\' OPERATION: DISCONIECT RED T LI, ND ATI'ACH
IT BREAKER FPI SENSOR, SOURCE LOW TEMP. PROTECTION g .L a OPEN El DFLEDD EAD INGULATING TAPE.
. BW OPERATIDN FOR 420V

P2 SENSOR, LOAD Low TEMP. PROTECTION
HP HIGH PRESSURE SWITCH
HPWS  HIGH PRESSURE WATER SWITCH
LOC L 0SS oF CHARGE PRESSLRE SWITCH

Optional ... and that the BACnet module e
see nore 7 BACnet | torminals wired to 24 vac are simply the

POLARITY SENSITIVE Intearation
<DDC COMM NETWOR> ' Igdalll power supply for the BACnet module
] wviodaule

-&Z TRANS W BE CON ECTED
QPERATION, DISCONNECT V|0 LEAD AT LI ANC ATTACH BRN LEAD TO'LI.
INSULATE GPEN END OF VIO LEAD,
b, FPI THERMISTOR PROVIDES LOW TEHP FROTEC“W FOR SCURCE WATER. WHEN
ANTI|-FREEZE

4 AL & AL2.
cTO

JIPRESSURE SWITCH

[ A @-T® Hic Pressue

| bt |

. and that the BACnet module points \

NDTE5

wired to the annunciation contacts are .{ .l?“'
digital inputs of some sort ... =

1] e

" w1 o T

Vg
Vg

# The preceding implies that the BACnet
i module points wired to the thermostat
terminals on the heat pump controller are
% dry contact outputs of some sort ...

1f23

PUT/’ E—
(WATER-WATER ONLY) . WATER-WATER ONLY) =

gl




BACnet to Water Source Heat Pump

Integration

bxM & MPc |" l0-0272

CTORY LINE YOLTAGE WIRING U Wi
CTORY LOW VOLTAGE WIRING
LD LINE VOLTAGE WIRING v M4
LD LOW VOLTAGE WIRING o020 ¢
INTED CIRCUIT TRACE
O-I"‘D Hi
LAY CONTACTOR ColL
Hi
{ENOID ColL W
ERMISTCR I L
DUND °".r° 5
ICATOR LIGHT
REEN, R=RED P
MP ON) {ALARM LIGHT} 5
ICE CAP F
Tad \ i ot
\\ Gnu \‘\-5\;\\
B \E
Gnd
LATANTL
Gnd
LNTANTS
Encosed By SYSTE
Uanagarmant Equpmar
STATLS
C€ ;
¢ us y
LISTED Power for D.Os
B8FO @
e BACNEL s
SEE NOTE 7
ARITY SENSITIVE [ . . .
> looks a lot like this d
M ... IOOKS a Iot lIke Tnis aevice
L ] ==
TRANS PRIMARY J
LEAD COLORS
(SEE CHART) EEER
B L _ RED NSB 2n o I i MFH
U PRIMARY < v
2 £ Y Ex m | Hw B e,
Tl T2 T3 om | TesT W
PINS
H (2
CLIMATEMASTER | 7
MPC GEN 2 Fusd SEE
SEE NOTE 4 o T 3
o | FA2 Low EHI
L] 1] NG| .Jl;ﬂ
Physically, this = s
y ™oz ! = 271
ez | 'STAT: Hanml Coél.ﬂhn Punr
1 oM OLTFUT{ODC/NORMAL
evice " oon
- = w ] BOLERLEZE: GO°F/S0°F
MANUAL RV INFUT /
(WATER-WATER ONLY)
SEE NOTE B
Trn 40 D DAOCOMCT /o LI aa s Iair— A A1~
TAD TOUZ - DINOINC T VO, T TRNDVVITNCD TN TCONRAT TON




BACnet to Water Source Heat Pump

Integration
Option 1

Physical Physical BACnet Network Translate Network Data
from Transfer to

Point in Point in Object in Transfer to Available
Heat BACnet K BACnet K BACnet %BACnet 0 Operator [ to the
Siemens Work

Pump Module Module Gateway P2 Object Station Operator

Physical Physical Network Data

Point in Point in Transfertoy |\ cilable

Heat Siemens - - - Operator to the
PUMp Panel Which option do you suppose is: Work Operator

« Simpler Station
* Less costly
 Faster
« Easier to understand and
maintain

TAB 10-2 - BACNET VS. HARDWIRED INTEGRATION




To B or Not to B, that is the Question

TAB 10-2 - BACNET VS. HARDWIRED INTEGRATION




To B or Not to B

A BACnet Interface to a Machine
May be Desirable if:

 The information you need is already
available at a network level from the
equipment

Caveat

— Think twice if you want to use this data
for control vs. monitoring

— Control loops over networks = not good

Leaving Chilled Liquid Temperature 448 7|
Return Chilled Liquid Tempersture 49 3 ]
§ 7

Small Temp

1
Evaporator Pressure 8.5 PSIG]

Evaporator Retrigerant Tempersature uz!’___n-r I*_upll-

Harmonic Filter u [+ [E]
Valtage Total Harmonic Distortion 2 2 M_j%
Supply Cunent Distortion 173 193 18
Total Supply kWA 73 kvs

Totsl Power Foctor o

Motor
Lube

TaB 10-2 - BACNET VS. HARDWIRED INTEGRATION




To B or Not to B

A BACnet Interface to a Machine
May be Desirable if:

* You need to interface to
complex equipment with
proprietary control
processes, especially if a
failure to control properly
could cause a warranty
problem

Mitsubishi Variable Flow Refrigeration
System Branch Controller

TAB 10-2 - BACNET VS. HARDWIRED INTEGRATION




To B or Not to B

A BACnet Interface to a Machine
i £ BACnet to Water S Heat P
May NOT be Desirable if: lmegr:z“o‘; ater Source Heat Pump

* |t makes things more o
complex not less complex

It doesn’t provide the
information you need or
want

Which option do you suppose is

« Simpler

« Less costly

« Faster

« Easierto understand and
maintain

TAB 10-2 - BACNET VS. HARDWIRED INTEGRATION




To B or Not to B

A BACnet Interface to a Machine
May NOT be Desirable if:

It makes things more
complex not less complex

It doesn’t provide the
information you need or
want

It provides more information
than you need or want

TAB 10-2 - BACNET VS. HARDWIRED INTEGRATION



To B or Not to B

Sometimes, you need both:
« Variable Speed Drives
— Hardwire control points

Use the network to pick
up power and diagnostic
information

TAB 10-2 - BACNET VS. HARDWIRED INTEGRATION




To B or Not to B

Sometimes, you need both:
« Variable Speed Drives
— Hardwire control points

— Use the network to pick
up power and diagnostic
information

« Variable Flow Refrigeration
Systems

— Supplement the BACnet
points to flag emerging
problems and the need
to log into the proprietary
control system for deep
diagnostics

TAB 10-2 - BACNET VS. HARDWIRED INTEGRATION




