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Factors affecting heat transfer performance of subway

indirect evaporative cooler

Shi Pei, He Yecong, Fu Junping, Liu Shan
( College of Energy and Power Engineering . Changsha University of
Science and Technology, Changsha 410114, P. R. China)

Abstract: An indirect evaporative cooler installed with a rotary water distribution device which is driven by a
low-speed motor, was proposed to solve the installation location problem of cooling tower in subway
station. Single factor experimental method was used to investigate the heat transfer performance of indirect
evaporative cooler under two types of arrangement. And under the optimal arrangement, the factors that
affected the heat transfer performance were analyzed by orthogonal experimental method. The experimental
results showed that the distance between nozzle and evaporative cooler and the distance between two sets of
heat exchange coil under two types of arrangement both had optimal values. Rotating water on both sides
was superior to rotating water on the one side. Heat exchanger arranged parallel to the air flow with

nozzles rotating water on both sides was the better arrangement. And under this arrangement, heat

5 HH#A:2015-06-16
ESWHE: BZRHRBZELSTIIHE (51406015) ; ) B§ 4 FBHF /73 H (2013NK3003) 5 & ¥ i B} £ 7 B 6F 5 H
(K1403040-11)
PEF B A3 (1991-) . 55, 2 B S 2 3 2 A L4 SO ST REWTJT » (E-mail) ship808@126. com.
faf i N GEIRAEED) » B . 1+, (E-mail) heyecong@163. com,
Received:2015-06-16
Foundation item: National Natural Science Foundation of China (No. 51406015) Scientific Research Fund of Hunan
Provincial Science and Technology Department(No. 2013NK3003) ; Scientific Research Fund Changsha
Science and Technology Department(No. K1403040-11)
Author brief: Shi Pei(1991-) , main research interests: heating ventilation and conditioning and building energy efficiency,
(E-mail) ship808@126. com.
He Yecong(corresponding author) , PhD, (E-mail) heyecong@163. com.



% hﬁfb://qks_cqu_edu_é] 7‘71" ’ %; Mgk A ) ?%L—?{ﬂi/é\%Péiiﬁﬁk P A8 %/; 3] ':;% 123

exchange increased with the increase of spray water quantity, rotational speed, air velocity, cooling water

flow rate and cooling water inlet temperature, and the decrease of spray temperature and air temperature.

The cooling water inlet temperature had the most significant effect on heat transfer performance and other

factors that affected the heat transfer performance from main to secondary were spray water quantity, air

temperature, air velocity, spray temperature, rotational speed and cooling water flow rate.

Key words:indirect evaporative cooler; heat transfer performance; arrangement; subway
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Fig.1 The model diagram and photo of finned tube heat exchanger
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Fig.2 Two types of arrangement of heat exchanger
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Fig.3 Schematic diagram of rotary water distribution

device and the photo of spray system
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Fig. 4 The influence on heat transfer performance of
the distance between nozzle and evaporative cooler, the
distance between two sets of heat exchange coil and

rotating water on one side or both sides
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Fig. 5 The trend graph of orthogonal factors level when

heat exchanger arranged parallel to the air flow
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