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Back to the basics.
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State-of-the-art HVAC System

Conventional design

Component kW/RT Typical Characteristics

State-of-the-art design

kWIRT

Typical Characteristics

1yl

Chiller 0.75 |[Reciprocating, highlift | 0.500 |Centrifugal, water-
cooled, low lift
Air handing| 0.60 |3"-6" wg pressure 0.061 |2" wg pressure drop,
drop, 40%-50% efficient 80% efficient fan
fan, undersize ducts,
Chilled 0.16 |>100' wg pressure 0.018 [40' wg pressure drop,
water Pump drop, oversized pump constant volume
pump, not oversized
Condenser | 0.14 |>100' wg pressure 0.018 |30' wg pressure drop,
water pump drop, oversized pump constant volume
pump, not oversized
Cooling 0.10 [Constant-speed fan, 0.012 |Variable-speed fan,
tower cycle extra fill area
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(KWh/ix#7) | (RTh/ix #y) (KW/RT)

EHT
(KWh/yr)

B5 6,132.9 2,514.0 2.44 34.91 8,000 279,280 681,443
A7 1,899.2 1,108.3 1.71 15.39 4,200 64,638 110,531
AS 836.5 371.5 2.25 5.16 4,200 21,672 48,762
B3 1,959.8 631.0 3.11 8.76 6,700 58,692 182,532
3t 241 424,282 1,023,268
L 10,165.8 13,237.8 0.768 36.77 8,000 294,172 225,914
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®Before remodel: 25,650,000 kWh/yr , about 22% of whole
campus.

®DHC integrates chilled water, hot water, compressed air in
addition to iBEMS. 2,570,000 kWh is saved with ROl ~ 7yrs.

" Building 17

\ (m2.yr)
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Bldg. 23

Chiller x2

Heat Recovery Chiller x2 ' ‘
Cooling Tower x 10 cell

. AR c!ll
ITRI’s technology / ; - o ™
—800RT high Bldg.15 | // | = oan
efficiency ' BRAD '____,......v..,...v...v...,...'.......-.-

centrifugal chiller

Bldg. 25

Chillers

Bridge between

Bldg.17 B15 and B23

(~

Bridge between SKAME kA RE 1281 KT
B15 and B17 =

Heat Pump x2

100RT heat
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E eplacing Electric Heater with Heat Pquc

— — — —

( Bldg. 15 \ Energy Center designed with high
| | performance centrifugal chiller

Central m
Chiller Plant

AH2 — Air handling unit

I

: Chilled WIater/ _ _ChLIed\Water Chited Water
|

I

| | -
I

I X

Dateni vt
Hot Water | Hot Watdr Hot Water
| I
Heat pumps provide l | Chilled water

BICIg 17 / 9enerated by the heat
not only hot water ~ ——=—=—"— pumps is regarded as a

but also chilled supplement to original = 1
chilled water supply.
Water'56 Ze 23 AL i AT AT & i Heat pump
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*Technologies

Technologies and Energy Savings

1.Chilled water : High performance chillers —First 800RT VFD centrifugal
commercial chiller developed by ITRI
2.Hot water : Using heat pumps rather than heat recovery chillers during non-

summer conditions

3. Modification and optimization of chilled water circuits and cooling coils of

MAU’s using a simulation software developed by ITRI
4.VFD control of cooling towers and secondary pumps
5.Whole system optimization

 Energy saving of the
air conditioning
system was 29.9%
during the period of
2013/6~2014/02.
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Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb.
2012 - total kWh 789,788 818,338 819,781 729,698 599,019 501,451 567,681 496,317 458,363
2013 - total kWh 710,043 713014 698058 547816 440853 375081 204511 177550 179934
2012 - Mon. Temp. °C 278 29.7 286 26.8 239 21 17.3 15.8 17.3
2013 - Mon. Temp. °C 289 289 289 27.7 242 16.1 15.6 15.4
diff./month 79,745 105,324 121,723 181,882 158,166 126,370 363,170 318,767 278,429
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Email : hy.chao(@msa.hinet.net
hychao538@hotmail.com

Tel @ +886-3328-3693

Fax @ +886-3328-3697
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