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The M&YV for Air-Conditioning
Building (Option D)

A commercial building in Taipei city :
In the building, the capacity of chillers 2 sets
is 350RT each. One of the chiller has oper-
ated for more than 10 years. Due to the low
COP, the retrofit is to replace the chiller. The
system operates from 8:00 to 20:00 per day
and 252 days per year.

System Description
® Original design : as the right figure shows
- Chiller 1,230 kW (350RT) each
Chilled water 12°C in/7C ou
Cooling water32C in/37C out
- Cooling tower capacity 1,587 kW each
- Primary pump 0.0588 m3/s @ 147 kPa
- Secondary pump 0.0588 m3/s @ 294 kPa
- Cooling water pump 0.0735 m3/s @ 196 kPa

Cooling load, chiller and cooling water temper-
ature change by hour
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Energy Consumed Before Retrofit

e Comparison of power consumption for
chillers

- Chiller B is 0.2~0.4 kW/RT higher than chill-
erA.
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Energy Consumed Before Retrofit

® Baseline establishment

- Establish the power consumption model for
chiller B by regression analysis.

- Baseline model:

W= a0+al'(Tcwr _Tchs )+a2 : (Tcwr _Tchs )2+a3' Qch+a4
'Q2 ch+a5'(Tcwr 'Tchs )'Qch

[ chtes |
a 0.036619
a, -5.905113
a, 0.375990
a, 0.053503
a, 0.000024
as 0.002916
Where

W is Chiller power consumption
Tewr is inlet cooling water temp.
Tchs is outlet chilled water temp.
Qch is cooling Load
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Energy Consumed Before Retrofit

® Result of baseline regression analysis
- Chiller B : R? = 0.9997

- Meet standard R2 = 0.75
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® To replace the lower efficiency chiller

- Retrofit cost NT$ 3,000,000

- According to the testing data provided by the
manufacturer, the power consumption for

the new chiller :
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new system B

EN 0.035828
a, -1.905113
a, 0.175990
as -0.081936
a, 0.000105
as 0.003201

Retrofit

e Comparison of efficiency for chiller B be-
fore and after retrofit

- Under different conditions, the operating ef-
ficiency of the new chiller is always higher
than the old one.
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Before retrofit After retrofit

) Weather Data (in Taiwan)
e Monthly weather data (January ~ June)
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€ Weather Data (in Taiwan)
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® Monthly weather data (July ~ December)
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Cooling Load
® Parameter

- Monthly cooling load profiles (January ~

June)
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Cooling Load
® Monthly cooling load profiles (July ~ De-
cember)
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Energy Saving Results

- Chilled water temperature : 7°C

- Cooling water temperature : 32
- Operation days for each month

Jan : Feb : Mar: Apr : May : Jun : Jul : Aug: Sep : Oct : Nov: Dec :Sum

2 15 22 21 22 21 22

22 22 22 255

- Electricity charge : NT$1.80 /kW-h
- Inflation per year : 2%
- Interest per year : 1%
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Energy Saving
- Analysis of monthly power consumption before and after retrofit

energy consumed (MW-h)

Sum
chiller Jan @ Feb : Mar - Apr - May - Jun @ Jul : Aug Sep = Oct : Nov Dec [MW-t]\/
year

before | old | 57.9 | 40.5 611 | 60.1 | 64.7  63.2 | 67.7 717 | 64.1 | 65.4 | 63.3 | 60.9 740.4

after new | 38.3 | 27.1 | 41.4 | 413 | 45.2 | 44.8 | 48.6 | 51.9 458 | 45.9 | 43.7  41.2 515.1

energy saving (33.8% 33.1%{32.3% 31.2%{30.2%: 29.1% 28.2%27.6% 28.6% 29.7%:31.0%i32.3%  30.4%

Energy Saving

Energy
Before retrofit After retrofit SAmzul\rl‘tt$ saving
s efficiency
MW-h/year = NT/year = MW-h/year = NT$/year = NT$/year %
sy 7404 1322727 5151 | 927,248 405,479 @ 30.4
consumed
Reduces CO; emission
CO; emission 471 Ton / year 471 Ton / year
143 Ton / year
Retrofit
Chiller B Reduces SOx emission
SOx emission 0.414 Ton / year 0.288 Ton / year
0.126 Ton / year
Reduces NOx emission
NOx emission 0.395 Ton / year 0.275 Ton / year
0.120 Ton / year
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Energy Saving

- Payback

- The payback period is less than 8 years

Estimated electricity

Estimated electricity

consumption by old consumption by new Electricity saved(NT$) Profit(NT$)
chiller(kWh) chiller(kWh)

0 - 3,000,000
1 1,332,727 927,248 405,479 - 2,624,521
2 1,359,381 945,793 413,588 - 2,237,178
3 1,386,569 964,709 421,860 - 1,837,690
4 1,414,300 984,003 430,297 - 1,425,770
5 1,442,586 1,003,683 438,903 - 1,001,125
6 1,471,438 1,023,757 447,681 - 563,455
7 1,500,867 1,044,232 456,635 - 112,455
8 1,530,884 1,065,117 465,767 352,188
9 1,561,502 1,086,419 475,083 830,793
10 1,592,732 1,108,147 484,585 1,323,686

Conclusions

- In Taiwan, ESCOs proceed energy saving services according to IPMVP which is internationally
recognized.

- With M&V, the result of energy saving efficiency is accurate, complete, consistent, credible and
clear. There will be no dispute about the energy saving between the energy users and ESCOs.

- There are four options for M&V. Each case adopts a different option.

*
=
ol
10
o
Jor
r
g
Irins
mjo
1o
Q'E
=]
+||1
Jn

0| Y202 By |st¥&LICE

2011 Nov + Dec 61





