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TITLE DESIGN CONCEPTS OF LARGE AIR CONDITIONING
SYSTEM FOR ENERGY CONSERVATION

NAME DR. VARIDDHI UNGBHAKORN, ASSOCIATE PROFESSOR

ABSTRACT

The analysis and design of the variable chilled water systems
for large air conditioning systems have been presented. Four variable
chilled water systems are studied. They are the parallel pumping, series
pumping, two-speed pumping and variable speed pumping arrangements,
Comparison in the energy conservation among the four systems operating
at the same five cooling load conditions, which are expected to represent
the cooling loads of the hotel, showed the result of the largest and

smallest energy comservation as follows.

1. Series pumping system
& Parallel pumping system
3. Variable speed pumping sytem

4. Two—-speed pumping sytem

The maximum conserved energy for each system is 41.8%  34.7%
33.9% and 29.6%Z respectively. However, in consideration of the
simplicity in the design and control of the systems, the parallel pumping

system is highly recommended.
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cH Taufluru o1 luszuy

Tun195 1Asaerausmusn lun1sUssndandueuwevizuy VWV afiane 1aday
guinsuaufuuuud 1 e fouffuszuudnsans ueedl detlunlatuagialy Tasuyfiaa
sruu VWV degud 4 (Busrundh ufugtmdunasusuenaalseusufidaunn 600 du Teovh
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7144y SECONDARY PUMP naiffu  weyasae 9 wavszuufl DESIGN LOAD il

Ve gt LBy s CH-1 fiv CH-3

PUINATIIY LEY _ 400 #
Fnsn13 Inauown Ly 960 GPM
Jruuva

HEADLOSS %u SECONDARY CIRCUIT 100 FT.

DIFFERENTIAL HEAD : 5 30 FT.

tadouguunidy P-4 fiv P-9

B9 sguun LB 480 GPM
TOTAL DYNAMIC HEAD 100 + 30 = 130 FT.
LD LPBIVUIR 18.6 kW

@~59fl 6  FLOW-HEADLOSS 7u SECONDARY CIRCUIT wavssuuuwuufl 2

FLOW , GPM 2,880 2,600 2,200 1,800 1,000
PIPING HEADLOSS , FT. 100. 82 58 39 12
DIFFERENTIAL HEAD , FT. 30 30 30 30 30

TOTAL HEAD , FT. ; 130 112 88 69 42
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200 - 400 481 - 960 1 1 2
401 - 600 961 - 1,440 2 2 3
601 - 800 | 1,441 - 1,920 2 2 4
801 - 1,000 | 1,921 - 2,400 3 3 3
1,000 ~ 1,200 | 2,401 - 2,880 3 3 5
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90 % (1080 ¢ 2592 GPM) 100
100 % (1200 sru 2880 GPM) _ 105

Tunt35 iasnemifluadundioe i azaunfinussavdnanwasue tnasdaraed ina iy
0.89 mmesiann wararludasuntsvhviuesvssuuUSueinismaseie O8N igua1sed 4
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