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(1) Constant Primary Chilled-Water System

(2) Variable Primary Chilled-Water System

(3) Constant Primary & Variable Secondary Chilled-Water System
(4) Series Counter Flow Chilled-Water System
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(1) Constant Primary Chilled-Water System
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®12 ~ Constant Primary Chilled-Water System ¢ & ]
H ¢ Cp=4.19kJ/kg. C » # T fFr 5 > 4T ¢

A Qircampowater =m x Cp x AT =FM1 x Cp x (CHWR - CHWS)
B: Clrachirici =mx Cp x AT =FM2 x Cp x (CWR - CWS)
C: Winput = kWi + KWiz + KWia

Percent heat balance = [(A + C) —B] /B x 100%




(2) Variable Primary Chilled-Water System
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A: Gevsporsr = FM1 x Cp x (CHWR2 - CHWS)
B: Georsienser = FM2 x Cp x (CWR - CWS)
C: W'..,p'_“ = KW + KWis + KWisy

Percent heat balance = [(A + C)—B] /B x 100%



(3)Constant Primary & Variable Secondary Chilled-Water System
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®]4 ~ Constant Primary & Variable Secondary Chilled-Water System ¢ & ]
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A: Qevaporsior = (FM1 + (+/-FM2)) x Cp x (CHWR — CHWS1)
B: Goonsenser = FM3 x Cp x (CWR - CWS)
GC: Whp,_,, = HWH + Hwi.z + kwi.g_

Percent heat balance = [[A + C) —B]/ B x 100%



(4)Series Counter Flow Chilled-Water System
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15 ~ Series Counter Flow Chilled-Water System ¢ & ]
F it * CHWR1® FCHWR2% 4 j ko k & & B e » STt B2 50 4eT

A:  — = FM1 x Cp x (CHWR2 - CHWS)
B: Qoordenser = FM2 x Cp x (CWR - CWS)
C: Winpas = KW,; + KWip + KWiy+ kWi

Percent heat balance = [(A + C) —B]/ B x 100%
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dd/mm/yyyy hhemm | °C °C L/s °C °C L/s kw kw kw %
16/06/2010 15:00 6.70 | 12.60 | 84.10 | 29.4 355 | 97.65| 308 2,079.04 2,495.84 -4.36
16/06/2010 15:01 6.71 | 1250 | 84.20 | 29.5 354 | 9760 | 309 2,042.70 2,412.77 -2.53
16/06/2010 15:02 6.72 | 1230 | 8430 29.6 353 | 9755 | 310 1,970.95 2,329.79 -2.10

16/06/2010 15:03 6.73 | 12.10 | 84.20 | 29.7 | 35.2 | 97.50 | 311 | 1,894.53 | 2,246.89 -1.84
16/06/2010 15:04 6.74 | 12.20 | 84.10 | 29.8 | 35.1 | 97.55| 312 | 1,923.99 | 2,166.29 3.22
16/06/2010 15:05 6.75 | 12.00 | 84.00 | 29.9 35 | 97.60| 311 | 1,847.79 | 2,085.61 3.51
16/06/2010 15:06 6.74 | 12.30 | 84.10 | 29.8 | 35.1 | 97.65| 310 | 1,959.23 | 2,168.51 4.64
16/06/2010 15:07 6.73 | 12.10 | 84.20 | 29.7 | 35.2 | 97.60 | 309 | 1,894.53 | 2,249.19 -2.03
16/06/2010 15:08 6.72 | 12.10 | 8430 | 29.6 | 353 | 9755 308 | 1,900.31 | 2,329.79 -5.21
16/06/2010 15:09 6.71 | 12.20 | 84.20 | 295 | 354 | 9750 | 309 | 1,936.86 | 2,410.30 -6.82
16/06/2010 15:10 6.70 | 12.40 | 84.10 | 29.4 | 35.2 | 97.55| 310 | 2,008.56 | 2,370.66 -2.20

Percentage of heat balance within 5% =| 82%
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Quantity Unit Formula
Sum of total electrical energy used 6814 kWh (A)
Sum of total cooling produced 12,202 RTh (B)
Sum of total heat rejected 14,367 RTh (C)
Chiller Plant Efficiency 0.56 kW/RT | (A)/(B)
Total Heat Balance Data Count 22 (D)
Data Count > 5% error 0 (E)
Data Count < 5% error 4 (F)
Data Count within £5% error 18 (G) =(D) - (E) - (F)
% Heat Balance within £5% error 82 % (G) /(D) x 100%
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[1] BCA GMEB_annexc : MEASUREMENT & VERIFICATION (M&V)
GUIDELINES FOR CENTRAL AIR-CONDITIONING PLANT :
https://www.bca.gov.sg/GreenMark/others/fGMEB_annexc.pdf

[2] BCA Green Mark for Existing Non-Residential Buildings Version 3.0 :
https://www.bca.gov.sg/GreenMark/others/gm_nonresiv3.pdfi1

[3] Measurement & Verification Pte Ltd Measurement Solutions :
http://www.mnv.com.sg/products-services/products/measurement-solutions/



