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Heat Transfer and Resistance Characteristics of Evaporative Air
Cooler with Low Density Finned Tube Bundles under Dry Condition

ZHANG Qing, WANG Xue-sheng, RUAN Wei-cheng, MENG Xiang-yu, CHEN Qin-zhu
(Key Laboratory of Pressure System and Sa fety ,Ministry of Education ,East China
University of Science and Technology ,Shanghai 200237 ,China)

Abstract: The air-cooled experimental device with 8-row industrial finned tube bundle was established,
and the feasibility of using dry air cooling with finned tubes to substitute wet air cooling with smooth tubes
was discussed. Meanwhile, the influence of low inlet air temperature and air flow on the dry air-cooled heat
transfer performance is studied. The experimental results show that the dry air cooling of the finned tubes
can be used to replace the wet air cooling of the smooth tubes under low inlet air temperature condition,
reducing the inlet air temperature can effectively enhance the air-cooled heat transfer performance of the
finned tubes, and the heat transfer capacity of the finned tubes increases with the increment of air
distribution. In the experiment, the external heat transfer coefficient of the finned tubes is different from
that of the foreign correlation calculation. The correlations of the heat transfer and the pressure drop of the
tube bundles are given,which provide the basis for practical application in industry.

Key words: air cooler; finned tube; heat transfer performance; pressure drop

GO A 2 Ve B R BUBEMOK @ 50 i, BRIRBEZ MK,
FEK SRR LT 4 25 v i A R e i [ M I 5T R A T AU e i AT T A
FURBUA SRV B A BT, BRI AE e KR 50 IR RISCER BT, Horh Brigas 47 % T8 F 45 o 44
TR B R AR S AR ARG K PEREMI BT L Robinson 455 X T A A AR

WFs B #A.2016-10-28
YEE B ik PR (1993 B Z8E M 2R FBEESEJr 10] o oo 4 & T AL i s Ak .
BIEBEZRE AN T2, E-mail; wangxs@ecust. edu. cn



54

PR A 2R A s Ve A R D A T T e A R B T 1 579

M5 e o R Z AL, Webb ™ JA AR M 45—
AN S I 3, H 7 SR SR L5 ] 9 15 #4565k 5 A
3COMkL6] B FE B & 86 X, i Eckels % 5
Weierman 21 ) 92 56 80 5 Sk [5-6 1 & 3T
BAHRE. GoA EWNAMFR & #E 3CEk[5-6 ]
SO i o i A A S 1| D N i
A SO S B 2 1 2% & Tolb b 26 8, T3 R 4
(T 2 v i X R T 2% & S, b i A TR
R EFEH TGRS 3 580 X R w7
EMATEZSERE. IRARTHELEESE
A TR o0 F — 1 A7 3T Sk [5-6 1 i
i T2 v T 00 B A5 R, HLSCHRE5-6 4k 7 S i X o
A28 I FH PR B AH X 1 R Y B AT 2 LR Y R
= R R R ) W R S TR B |
PIUERGE S AT ey ok TR 25, ACHE S ITiIEH
Frg TR AV e A 1B 2 2 v 9 T 454k L BF R AR
G /)= O e R VR o o1 7 N i 7 W P A
I B RE S5 B e 5 AN O AT X EE

(a) Evaporative cooler
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(b) Steady pressure jar and storage tank
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Fig. 1 Experimental apparatuses
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1—Diesel heating furnace; 2—Evaporative cooler; 3—Storage tank(hot flow): 4—Tube bundle: 5—Cold tank(cold flow):
6—Nozzle; 7—Filter; 8—Drift eliminator; 9—Induced draft fan; 10—Steady pressure jar
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Fig. 2 Flow chart of the experimental apparatus
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Fig.3 Fin tube parameters and tube bundle arrangement
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