$£375 F1H
2016 £ 2 A

Vol. 37, No. 1

RS R BEAIS KU R 5 February, 2016

XEHS 0253 - 4339(2016) 01 — 0045 - 07
doi: 10. 3969/j. issn. 0253 — 4339. 2016. 01. 045

A RS RUAL I B R 5 SRR A 5
&/ WX AT W E

(ARTBEBRFEBFESHAILIESZR AR 710049)
W OE ORSCES TR AR W R RS X 25 AR 40 A 18 WAL RE UEAT T AR 5T 5 SR SR A X v 1 i, X L
R717 A TR AL AR A ¥ WALEEAT T MERRIC . WIFFT e B | B U A A 48 D7 S B B (4 VL 19 1k BB S A ; A7 A AT 8 XL

1, 8 WALI L R ECEETHE K, M7 R IR —25 CHE EMEECH 27.4 W/ (m’ -K) , HZERIREE R 0 CHE LR RECH 34. 4
W/ (m®*K) 38 T 25. 5% ; BEHZE LR THR 8 XML G R i K, M8 LR R - 25 CHE, AR 44.3 kW, 438
BURER O CHE,HSEN 64.3 kW, KT 45.15% , R AR CHIA I A AE R RS2 88 T 00T, ¥ RUBLI v 2 90 58
1B AU AR 5% Ze47 30 UE T WL T A IE R 1

FEEE AL S TO0 R  k b  fRER
R E 425 . TB657. 1;TQ051.6* 1 ERFRIAAG ;A

Simulation and Experimental Research on Performance of an
Air Cooler with Liquid Feed Pump

Jin Lei Deng Wenchuan He Yongning Cao Feng

(School of Energy and Power Engineering, Xi’ an Jiaotong University, Xi’ an, 710049, China)

Abstract The performance of air coolers with different flow distribution was simulated after establishing the model of air cooler evaporator
with different kinds of flow distribution, and the air cooler with optimal flow distribution which adopted R717 as refrigerant was tested u-
sing the refrigerating capacity test method with liquid feed pump in this paper. The results indicate that the performance of air cooler was
optimal with the flow distribution of two circuits in a single row. The refrigerating capacity was 44.3 kW at evaporating temperature —25
°C as the pumping ratio increased to 3.5 which was the optimum value to the air cooler. The heat transfer coefficient was enhanced by
25.5% from27.4 W/(m® - K) to34.4 W/(m’ - K) with the evaporating temperature varying from —25 C to 0 °C and the refrigerating
capacity increased from 44.3 kW to 64.3 kW which achieved a 45.15% enhancement at the same range of evaporating temperature. The
experimental data also verified that the cooling capacity of experimental values were approximately 5% lower than that of simulation val-
ues, which indicated the validity of air cooler model.

Keywords air cooler; test conditions; refrigerating capacity; pumping ratio; heat transfer characteristics
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Tab.1 Geometry parameters of evaporator
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Fig. 1 Flow distribution of the air cooler evaporator
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Tab. 2 Simulation conditions of air cooler
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Fig. 2 Variation of cooling capacity with the number of

circuit at different evaporating temperatures
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Fig. 3 Variation of temperature drop with the number of

circuit at different evaporating temperatures
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Fig. 4 Schematic of air cooler with liquid feed pump
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Fig. 6 Variation of cooling capacity with pumping ratios
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Fig.7 Variation of pressure drop with evaporating

temperatures
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