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- Condensegg—

M, = M, +M, + .... +M,
sts = Mt 2 Cp X (TZ'Tl)

| Condensegi

dMO

| Condensegi

: Chiller

— Evaporatg :
Evaporatgﬂ;—

dHO

2nd. CHP

(Ei —»Ml

|
?

£

ASE GROUP

OA :10~-38°C;

25~100%RH %
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Omau = Q1Cp(T1-Ts)
@ Evaporator ®_> — "?E"'&_(@
| T
@ Evaporator @Q_Z, Aanu = Q2CpAT ARy *W @

@ Evaporator Q.
@ quyC0|I QBC ATDryC0|I
@ 0 Urancoil = Q4C ATFanCoH m Dry Dry
4 . » Coil ‘ Coil ] ‘ Coil ]
Decouple bypass @ —= kg cF:?)?I \ ;i, ;i,
Pt

Osys. = Q; X Co (To-Tp) = Qi & Ch x ATSys.

= qMAU+qAHU+q Dry Coil+q Fan CoiI+Zunmp2

chiller = AsysTem T £9pump1
= 2(Qe.l x Cp x ATe.i)
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1. 2= <BET] (RT)
= 2[KK (B E*RE*EER* el KiaZE)]/3024

JP

2. R HBFEE (kW)
=2[CH(kW)+CHP(kW)+CWP(kW)+CT(kW)+ZP(kW)]

3.%#tCOP
= #E(kW)/H28E7] *3.516(kW)

4. HAERRERSLLR
= (B ERICOP- % &1 COP)/ & EAICOP
Ly

A .
CH : Chiller, CHP : Chiller Water Pump, CWP : Cooling Water Pump, CT : Cooling tower,
ZP : Zone Pump
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[I:ITotaI Power Function Eq.]

ASE GROUP
m ininum power consumption(kW) = \
Zl 1[PChllle7"l +Zl 1[PChp l] + Z 1[Ppr l] + Z 1[PZpl] + §= 1[PtOW6Tl]
Subject to:
1. Heat flow balance
2. Mass flow balance
3. Running with parameter boundaries J
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) BB EREL oW + kok i KEBBREGREE . KERE + kKERE
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Work(Total)

Minimum Work

(Total)

Max. Work(pump)

Power

; Work(Refrlgeratlon) ........ , ........ . ........ -.. ........ --..' ..... , ..... S .. ........ , ........ . ........ . ........ . ........
200 boovoe. ........ SR — — - SRR T S

e e TTIIII T

Work(Pump)

AT Min. AT Opt.
AT Chilled Water Temperature 100 freveesednivessssssirnssseesfesssnes jroseees ........ ........ e _<>_ Chiller (kW)™
- Tower (kW)

\ (Supply-Return) / [
........ ey Berrennes ........ ......... ........ _'A'_Total_(kW_)
> DIEKLLRE - IKIK—RERZEF - =& N R T T B o v, S S S
Inv : LXEEUVWVT""%U EEER 22 23 24 25 26 27 28
s EEEMRE . cINEBHREIEEDL - \ Condenser Water Temperature (°C) /
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Chiller#1
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s HVAC Heat Loading
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: e 2 J Production
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B ZRBVIETEE 2K A 73 E’J 8
IMPACT OF 4 10% ERROR AT SITE IMPACT OF 45% ERROR AT SITE
KW/TON KW/TON
0% Nomimal  t10% || T T Nomial 4

Existing Chiller 0.765 0.85 0.935 Existing Chiller 0.8075 0.85 0.8925
New Chiller 0.54 0.60 0.66 New Chiller 0.57 0.60 0.63
Savings 0.225 0.25 0.275 Savings 0.2375 0.25 0.2625

90% 100% 110% 95% 100% 105%
Worst Case = 0.765 -0.66 Worst Case = 0.8075-0.63

= 0.105 = 0.1775
= |a29% = 71%
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ltem Before After Remark
: In.=7.9°C In.=10.75°C o ao .
CHW pipe Out =6.1°C OUt.=7.01°C CHW AT=1.8°C—3.74°C
: Run 4, loading variable Run 3, loading variable
Chiller 63.4%,75.3%,3.7%,63.1% |  70.5%.73%.61.4% One set less
_ EAL Two set less
CWP para::IgImRrEQnS, :_§4HZ Run 3, f_Si S7Hz(VFD) , According chiller Loading
PIp one 1o one adj. freq.
Parallel Run 5, f=52Hz Parallel run 4, f=auto Two set less
CHW ZP . eSS
common pipe VED , use AP tech. in pipe end
CHP Parallel run 5, 1_‘=54Hz Run 3,f=51~56Hz(VFD) Two set less
common pipe one to one
CIT Run 6, f=54Hz Run 6, f=40Hz F=54Hz—40Hz
Operating Manual Auto
model
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(1) BRI ERIERTE
i
B | YERZ ,’_E% NEMR
Min. Max.

B&IERT)| 2RWE |2,000(RT)|8,000(RT)| 300(RT)

aER(C) | BB | 9°0) | 2700 | 1(Q)

=

P RT2 Twb1,RT2 | TWb2,RT2 | Twb3,RT2 7l Twb19,RT2 | TWb20,RT2

(2) EREZ BBRRII :

RT\Twb1 Twbl Twb2 Twb3 Twb19 Twb20
RT1 Twb1,RT1 | Twb2,RT1 | Twb3,RT1

Twb19,RT1 | Twb20,RT1

s IR
S

S S

Q) MEEAERER -
1.Twb(°C)

2. RT

3. SYSkW

4. COP

RT18 Twb1l,RT18|Twb2,RT18|Twb3,RT18 Twb20,RT18
=yl Twb1,RT19|Twb2,RT19|Twb3 RT19 WA Twb20,RT19

RT20 Twb1,RT20{Twb2,RT20({Twb3,RT20 Twb19,RT20 | Twb20,RT20
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