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PCM-TES saves energy cost because of:

1. Reduce kWh
The installation of PCM-TES can optimize the coefficient of performance |
“COP” of the HVAC system (primarily the chiller unit) simply because the COP
of the system varies based on the loading. During off-peak hours, because
ambient temp at night time usually is lower than on-peak hours in the day time,
therefore COP will be higher during night time. \
See COP table in appendix.
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PCM-TES saves energy cost because of:

2. Capitalize on the difference of on-peak and off-peak electricity tariff
By capitalizing the off-peak rate, PCM-TES stores cold energy during off-peak
hours (usually 00:00 to 08:00) and then release the cold energy during on-peak
hours in the day time. During on peak hours, the main chiller unit (which consumes
a lot of power) will be turned off. Only a pump will be activated to release the
cold energy to satisfy the loading during on peak hours. Control System can also
maximize performance by using hybrid operating mode.
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PCM-TES operation mode during transitiong\l
Typical Spring Day
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Typical Spring Day PCM-TES is running
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F7#2014%4513H F7#2014%4 5 15H
TiRASRS BE HUEREMER C4ADREM AU BREREMER
EHZHAER | SHSKHAEER | SHEAZNAEE | SHRGZNEE

00:00-01:00 200 80.40 240 96.48
01:00-02:00 210 84.42 250 100.50
02:00-03:00 220 88.44 240 96.48
03:00-04:00 0.402 210 84.42 190 76.38
04:00-05:00 ; 210 84.42 160 64.32
05:00-06:00 210 84.42 160 64.32
06:00-07:00 200 80.40 140 56.28
07:00-08:00 200 80.40 150 60.30
08:00-09:00 0.736 220 161.96 240 176.69

12:00-13:00

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

17:00-18:00

18:00-19:00

0.736

190 139.88 270 198.77
260 191.41 300 220.86
210 154.60 260 191.41
240 176.69 250 184.05
230 169.33 240 176.69
220 161.96 250 184.05
220 161.96 250 184.05

22:00-23:00 0.736 215 158.28 240 176.69
23:00-00:00 ] 210 154.60 280 206.14
TOTAL 5190 3,838.26 4230 2,655.01
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After Retrofit - Spring
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PCM-TES operation mode during summer s
Typical Summer Day
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Typical Summer Day PCM-TES is running
& fe RSIEEIEAT
F7#20145%886H F7#201458H9H
TiRRsh BiE ENEBREEEE (4BEE) BELEEES
BRZERAEE | BNZNASER | GHSHFERZEEE | HESHERZSAEER
00:00-01:00 330 132.66 290 116.58
01:00-02:00 350 140.70 400 160.80
02:00-03:00 340 136.68 380 152.76
03:00-04:00 0.402 350 140.70 400 160.80
04:00-05:00 : 330 132.66 370 148.74
05:00-06:00 330 132.66 370 148.74
06:00-07:00 330 132.66 370 148.74
07:00-08:00 350 140.70 380 152.76
08:00-09:00 0.736 380 279.76 150 110.43

12:00-13:00 410 301.84 300 220.86
13:00-14:00 410 301.84 420 309.20
14:00-15:00 410 301.84 420 309.20
15:00-16:00 0.736 420 309.20 420 309.20
16:00-17:00 410 301.84 420 309.20
17:00-18:00 400 294.48 420 309.20
18:00-19:00 390 287.12 340 250.31
22:00-23:00 0.736 350 257.67 340 250.31
23:00-00:00 ] 310 228.22 290 213.50
TOTAL 8830 6,565.24 7890 5,432.88




Before Retrofit - Summer
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After Retrofit - Summer
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Appendix
Coefficient of Performance Table
IS KR REER — SRR BT iRt

EUROKLIMAT *

| EKSC215A3STIZAT 304 K HL 21 ¥ 43 4 4 Pk ik 2 Bk

[l b 1
A TP P e mg\ pLy/ | 75% | 50% | 25% HR B Vot 3R ‘
hiES A | AR NPLY far | fAf | fa | JERER | BHE | TR epii
kW kW COP A COP | COP | COP | kPa “C kPa 5
746.7 1448 | 5.16 231 | 652 | 582 | 717 | 669 | 56 12 40 35
e | BN | HERE | BN R Aoy
) FOTH BIR | g | mm | wik [ vl [k | il | % | e | B | thia | iR
% kW kW COP A m/h | °C o0 kPa | m/h | °C & x kPa
1 | 100 | 746.7 | 1448 | 516 | 231 | 1284 | 12 7 56 | 153.3 | 30 35 40
2 | 9 672 124.8 | 5.38 |212.4| 1284 | 11.5 7 56.8 | 153.3 | 28.55|33.02| 41.3
3 | 80 | 5974 | 1056 | 566 | 183.7| 1284 | 11 7 576 | 153.3 | 27.1 | 31.04| 426
4 | 75 560 96.2 | 5.82 |171.1| 128.4 |10.75| 7 58 | 153.3 | 26.38|30.06| 43.3
5 | 70 | 522.7 87 6.01 | 158.3| 128.4 | 10.5 7 58.4 | 153.3 | 25.65 | 29.07 44
6 | 60 448 69.2 | 647 |128.9| 1284 | 10 7 59.3 | 1533 | 24.2 | 271 454
7 | 50 | 373.4 | 52.1 717 | 994 | 1284 | 95 7 60.1 | 153.3 | 22.75| 25.14 47
8 | 40 | 2987 | 422 | 7.08 | 825 | 1284 | 9 7 61 153.3 | 21.3 | 23.21 48.6
9 | 30 224 32.8 | 6.83 | 658 | 1284 | 85 7 61.9 | 153.3 | 19.85|21.29| 50.4
10| 25 | 186.7 | 27.9 | 669 | 57.4 | 1284 | 825 7 62.3 | 153.3 | 19.13|20.33| 51.3
11| 125| 93.3 15.3 6.1 | 323 | 1284 | 7.62 7 63.5 | 153.3 | 17.31|17.92| 537
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