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Its Not Just an Air Handling Unit ...
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Physically Complex,
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Supply Tempersture
Chiller BTU Meter

interlock cH-1

st — Lus—uel}

Chiller Bty Meter o
Return Temperature Sensor

Cools 25°% water/ghycol mbeture (brine)

Air
ool 100 gem of E3.6°F brine to 45°F with 95°F ambient air

Tee Mok Cocling Mocle
Coal 100 gem of 30°F brine To 24'F with T5°F ambient air

NOTES:

1. Sensors shown as surface temperature

Abandon in place

sengors (0_) eppear to be instelled with sut
wells, But the insulation has not been removed
to verify this. Sensors labled as serving Btu

» Maw meters have not been verified as being wired to
i o the meter, Coil EWT Indicater
- [
Surface Temperature Sensor 2. Line sizes are from the installation e
Tee Tank Supply Temperature drawings and have not been field verified unless 114" b
br=H otherwise noted,
il PT
Abandan in place vt Upper ;‘:’;’O'L‘;"‘"‘
Flsw - : AHUZ - Training Room ol Entering conditions - 77°Fta, 68°Fta
] Tralning | 2400 cfm Lower | | eoving conditions - 56.8°Fta, 567F1a
[3‘ AHU | Entering conditions - 77Fta, 64°Fte Coil 5 gpm of water entering ot 45°F
b L pump Farthest from the Wahl 0 Lt pump closast o the wall Laciviag costitin - EQTF e, EA.1 i
Shamical | Belland Gossett 1-1/2* 8¢ | el and Gossett 1.1/2" 8¢ oy 10 gpm of water entering ot 42°F .
shat 8 e (7 53 gpm ot 106 frwe. = 53 gpm at 106 frac Coil LWT Indicator
feeder : T 5he [ 5he Sun Powered
v 0 Suction Differentiol pressure switch  Suction Impeller trimmed to 7-3/4" to -
Diffuser | provides proaf of operation Diffuser | deliver 106 gpm at 58 ftw.c.
input to the control system using 2.7 bhp
; b B [ Differential pressure switch 1 - ot
Tank provides :.wl‘ of operation
2 —n  imput to the contral
[ 5 2-1/2 Typheal imput to system
[3‘
& X
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Supply Temperature
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Physically Complex,
Schematically Simple
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Supaly Temperature
Chiller BTU Meter
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Flow
proof gl Chiller
interlock CH-1

To domestic water make-up via e
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Chiller Btu Meter -
Return Temperature Sensor

System Flow Meter

Trane 40 Ton Air-cooled "Cold Generator”

4 refrigeration compressors

4 condenser fans
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Tce Making Cooling Mode

Cool 100 gpm of 30°F brine to 24°F with 75°F ambient air

NOTES:

1. Sensors shown as surface temperature
sensors (0_) appear to be installed with out
wells. But the insulation has not been removed
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What's on the Ladder Rungs and What's on
the Ladder Rails Can Vary

“What's using up the pump “What's making and using cold
head?” focus glycol?” focus
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“Untangled” versus “Tangled”

tangled adj

1. existing in or giving the appearance of a state of utter
disorder

2. very involved : exceedingly complex
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“Untangled” versus “Tangled”

Tangled Untangled
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Are the CW pumps for the centrifugal chiller in parallel with the pumps

for the absorption chiller and the pumps for the multistack chiller?

How does the CW control valve for the multistack chiller interact with

the CW control valve for the absorptlon and centrlfugal chillers.
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2 stoeviston cammand £T+1 start/stap commend
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“Untangled” versus “Tangled”

Keep simplifying things to minimize line crossings and head towards a
“ladder on its side”

But remember:

Things should be made as simple as possible, but not any simpler.
Albert Einstein

That means for a system diagram, order of connection “trumps”
untangled
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What About Fittings?

Tees Are Important Elbows; Maybe Not so
Much
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Verlfy order of Connectlon
« ‘Qrder of connection trumps” d

» Drawing organization “trumps” matching
main. configuration in the field {

e Tupns on the system diagram should be made for
drawing organization purposes, not to reflect real
elbows “ /)




Elbows that form traps or inverted
traps in open systems

Pipes that run above basin level
in open systems

Pipe runs with an relatively
excessive number of elbows

Tees where the pressure drop
created by the installed
configuration could cause an
operational issue







Can You Identify the HVAC/Air Handling
System-Elementsiin:this Picture? |
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The Envelope as the Framework for the Air
Handling System Diagram
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The Envelope as the Framework for the Air

Handling System Diagnostics

— 5 » AHU2
[AHEA « AHU3
e - AHU4
A [2 - AHU8 (Note AHU?7 is not
| ’ shown but serves a
J— =~ similar area and function
2 3 C — for the other half of the
— i ] building)
_ — (all systems)
= = 3 E  Transferred air
- — ] » Outdoor air infiltration
g— %:;ﬁ — - Garage exhaust
E %@ h >
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The Envelope as the Framework for the Air

Handling System Diagnostics
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Air Handling System Diagram Characteristics

EFZ start/stop command [EF1 start/stop command
EFZ proof of operation [ EF1 proof of operation T
EF2 fire alarm shut down = EF1 fire alarm shut down & Rabanihall siatle
pressure limit switch ~
Humidifier air ITomfmummmwmeF-z ITonefmtudgmwl exhaust fan EF-1 r
flow Interlock
| €V Reheat Terminal VAV Reheat Terminal | VAV Reheat Terminal =
LP:.—T ha | 2 & l x
I L %hﬂ powered E] ¢ L’J I u‘ﬁ:‘;"’;ﬂ“ D Return air shaft
s e lna celling plenum
mm!h 'g"“’m”‘ ;;1. fmlul:-":m”x‘pm I 7 (Typieal I- ;}-...I
Ay e i o B I Lo 8 I
l Connection from shaft
23] H 4,700 cf, tranfer air 1o ceiling plemm with
KHehen Exhaust thraugh Restrooms far fire/amoke damper
Hood, 2000 cfm exchatst via
A Lobby stati
et general exhoust fan EF-1 by static pressure i
Hood ondoff switch Spaca temperature. air
[uf # infiltration from s sensor (Typical) Tm{.’d T 2,000 cfm :mhc
areas . 3
_ e Typical Student Toilet | Typical Lobby/ Student  exfitrationto el
Sk Kitchen & Union Zone Lounge Zone @ premradionar plern
T e e L T L T R R e A e L T e g AR R TR L AT R e SRR L ety .20 | m-rm?'.l 50
Return shaft fioor E
HWS fo perimeter fitned tube penetration with |
radiation elemants; Typicat alt fire/smoke dampers F Y
perimeter zones
Maximum
outoan - I HWR Chilled watar Dbischarge
e Mixed ain 2 | Freezestat coll Tosparaiuy: Pressure refief
dampers femperature | |
=y st i ?

? . - T (T\ door (Typical)
: Pl (O e =

1
TSI = * » [
Minimurs | 30% prefiters FVS —Li Preheat LL CHS  Varighiegpeed | Discharge |
e ?'ﬁ - temperat ?4’,.:’0{: ot i |

air rs emperaiure m

damper I 456 Inwe.
238 bhp, 25 hp |

E 57 | Return dampers Supply fan speed feedback  Supply fan start/stop commend |
| Suwply fon prof of perion Suppyfsoed conmend gg' |

: ? s ire down
atet darp Outdoor alr Flow e upply " VAV Reheat Terminal l
ere Pressure relief - 4
1 door (Typical) 2 q'“‘"" P I
Equipment room rellef % P | BV R Rt [
lenum — —— —— —— — — —— — ———— ————
F Lo Return fan start/stop command o _@ E-.- i :I o - _I
Re fan command
+9' Rellef dompers Rt fm::::: feedback gg \-‘wiubl:;pwd 14,&0; cfm h;t TBhme | receiing sene
- stath Return fan of operation return 23 bhp, 5 branchsmokeand || L. 0 b
Ermn room st ﬂ Return fan mnhm shur down mdwmlz:h
L i i
the equipment
room wall,
Tvpical Shipping and
Receiving Office Zone
333 ¢fm
exfiliration fo the

Q warehouse area
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Reflect the Building Physical Arrangement

EFZ start/stop command [EF1 start/stop command
EFZ proof of operation [ EF1 proof of operation T
EF2 fire alorm shut down & EF1 fire alarm shut dawn & :'”"""l‘l‘:t"'::‘d'
mﬂwb:i: Iromfmummduwmw ITonefmtudgmwl exchaust fan EF-1 ﬁ"
Inter
| CV Reheat Terminal VAV Reheat Terminal | VAV Reheat Terminal =
”"—T | 2 X i 2
%‘Eﬂ_m;m | _‘_ﬁ_]:ﬁa_ _'_LL.,EQI_ Hemnli"ntu _‘_DL Return air shaf+
Humidity hi terminal unlt with celling plenum
lmnm!h "’r”‘ 8% filter and trim E (Typleal} ;j-n-
arm up Switch humidifier P = - ke ﬂ l.
" Connection firom shaft
4700 cf, tranfer alr to ceiling plerum with
exfiltration fo KHechen Exhaust 1l|mug| ‘;‘I’lhwu far fire/emoke damper
- on
#‘-" exterior % Hood, 2000 chm general exhoust fan EF-1 Lobby static pressure
Space hmid! d witch 1400 emf Spaca temperatu ai
TTTT Space ty sensor . T Hood on/aff s ""F:m“" 2 B S g e — [ o :mhe.
- . areas i .
T Depical e - Typical Student Toilet | Typical Lobby/ Student ~ exfitrationto loto
Museum Zone M p Union Zone Lounge Zone Q) pressmizianair plerum
Return shaft fioor
HWS to perimeter finned tube: penetration with }: é‘ﬂl
radiction elemants; Typicat alt fire/smoke dampers 4y
perimeter Tones 1
m — r HWR hilled watar Dbischarge l
air Mixed ain 2| Freezestat m1 Toapsrmiuy Pressure refief l
dampers  temperative T ? T T door Cypica) |
Syantint 1A 2 |
"X 0 Do LLe e l ) R
Miniun | 30% Prefitrers TS — Preheat CHS  Vorigblespeed | Discharge |
outdoor | with 50% final discharge. supply fon static pressire
ar filters temperature 24,140 cfm ot |
damper 456 Inwe.
23.8 bhp, 25 hp |
E 57 | Return dampers ply Fan speed feedback  Supply fan start/stop command |
—i-] Suepiy fo roo ofwpertion Supply fanspec command gg' |
- ? s ire down
et Ovtddor air flow o) upRly ms VAV Reheat Terminal |
ere Pressure relief z
1 door (Typical) (> '“‘"" Temparaare I
Equipmernt room rellef = % e e e
plenum * —E-.—i————t———— ——— - —————————I
I,E_ - e f&ﬂmm "= Shipping and
rh
Relief dampers Return fan spesd feedback ggvﬁubl:;md 14,80'0':fmh;t 75 inw.e Nc:?ﬂg zohe:
- . Return fon of operation return 23 bhp, 5 branch smoke and — R o
Ermn roum Steie ﬂ Return fan :v":fnhﬂn shur down fire dampers with
| limit switches at
the equipment
room wall.
Typical Shipping and
Receiving Office Zone
333 oftm
exfiliration to the
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Include Examples of Each Zone Type

Relief dampers

Equipment room relief
plenum

[EF1 start/stop command
EF1 proof of operation T

i To reof mounted general exhaust fan EF-1 m}

VAV Reheat Terminal

_._ﬁ'_:tL

‘H Spnmmnp_mmlm
sendor (Typical)

Typical Student

|
I X
|

¥

Connection from shaft
to ceiling plermmm with
fire/emoke damper

2,000 cfm
exfiltration to

Typical Lobby/ Student

exterior via Al

Lounge Zone

% pressurization

Pressure refief
‘(T\ door (Typical)

mrld:w- | - T HWR Chilled watar Discharge
air Mixed aie % | Freszestat coil Temperature
Syt nt TAT o
Minimurs | 30% prefiters FVS Wi Preheat g S Variabie speed
ll!rldﬂl' with 50% final discharge supply fan
; filtars temperasture Tmn at
per LE.
23.8 bhp, 26 hp
? 57 | Return dampers Supply fan speed feedback  Supply fan start/stop command
~—rl Supply fan proof of operation Supply fon speed command E
Outdaor air flow \---.-.5 Supply fan fire alarm shut down
Pressure relief
1 door (Typica) /2 q““"" Pepu
Retun fan start/stop command - e
Rellef dampers E'...": Eﬁ foabock ggﬂmﬁlam 14800 it 75 mnc
fu i 3
AHUL RO T e s

Discharge
statle pressure

VAV Reheat Terminal

Typical Shipping and
Receiving Office Zane
333 ¢fm
extfil the
o S
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Include the Impacts of Other Systems

Humid|fier air
fiow interlock

" Series fo
terminal

Humidity high (e = L == o5%, filte

Iimit snfgy

300 cfm

Il WarT L suitch ﬂ humidifi
| i -u-—-ﬁ_\__
l exfiltration to

700 c¢fm
exflltration to

W eTer 7 5
radiation elements; Typical all
perimeter zones
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