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Experimental Study on Airside Mass Transfer Characteristics of
Fin-and-tube Heat Exchangers at Low Ambient Pressure

Yuan Yunxiao' Zhang Liang' Liu Jianhua' Zhang Jiawen' Liu Qi’

(1. Refrigeration Technology Institude, University of Shanghai for Science and Technology, Shanghai, 200093,
China; 2. Air International Thermal System China, Shanghai, 200001, China)

Abstract The airside mass transfer characteristics of two-plate fin-and-tube heat exchangers with different fin spacings were experimen-
tally studied under low ambient pressure and dehumidifying conditions. The experimental conditions comprised an ambient pressure range
40-100 kPa, inlet air velocity 0. 5-4 m/s, inlet air relative humidity 50%-90%, inlet air dry bulb temperature 27 °C, and water flow
velocity 1. 65 m/s. The effects of ambient pressure, air velocity, fin spacing, and relative humidity of the inlet air on the airside mass
transfer characteristics of the heat exchanger were investigated. The results showed that under low ambient pressure, the effects of face air
velocity, fin spacing, and inlet air relative humidity on the air side mass transfer coefficient of the heat exchanger is consistent with that
under normal ambient pressure. When the ambient pressure increased from 40 kPa to 100 kPa, the air-side mass transfer coefficient de-
creased by 18.2%-23. 6%. Under low air velocity and ambient pressure, the effects of fin spacing and inlet air relative humidity on the
air-side mass transfer characteristics are more significant.
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Fig.1 Experimental system
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Tab.1 Geometry parameters of tested heat exchanger
28 AelEl
B IME Dy/mm 9.52
A EEJEL 6/mm 0.35
W7 [ F/mm 2.5.3
WA R §,/mm 0.15
YA ] HE P,/ mm 21.26
6] (] BE P,/ mm 24.55
IR N, 2
o A HERR Y, 16

K2XLBTHR

Tab.2 Experimental working conditions

240 Ey¢(:
AHZESTERIRE T, ./ C 27
A Bz SR RH,, 50% ~90%
AAZES K u,/ (m/s) 0.5~4.0
ABKIET, ./ C 7
AFIKFEHE u,/(m/s) 1.65
WS p,/kPa 40~100
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Tab.3 Accuracy of experimental parameters
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Fig.2 Accuracy verification of test bed

3.2 IMESERR M
SR FEBCE PR IR I A R 2
BT A KR SRR A AR A . 28

R PR S A A aniEl 3 B, i 3 Al
R, S U i B PR I BT RIS OR

701
r —a50%
géo' —e—70%
sl —4—90%
on
<
2 40F
i)
m 30f
QI
i 20f
H
B 10}

0 L 1 1 1 1 1 1 1
30 40 50 60 70 80 90 100 110
I J1/kPa
3EESHRBEEBENEENNTL
Fig.3 The variation of moisture content of wet air with

ambient pressure
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