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Experimental Study on Resistance and Heat Transfer
Characteristics of Plate Evaporative Air Cooler

Li Chunguang Zhang Xu Huang Xiaoqing Tian Zhen
(HVAC and Gas Institute, Tongji University, Shanghai, 200092, China)

Abstract The resistance and heat transfer characteristics of a plate evaporative air cooler are investigated experimentally through varying
the flow rate of air, hot water and humidification water. Correlations for the air side and hot water side pressure drop and convection heat
transfer coefficient are obtained. The results of experiment show that the pressure drop of air side is not affected by humidification water.
The heat transfer coefficient increases with the increase of humidification water flow rate and it is about 5 times lager than the one under
dry condition.
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Fig. 1 Schematic diagram of plate type
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Fig. 2 Schematic diagram of experimental

equipment system
S 5 BT B i TR R R R GER AR I
LB G i PC 4. 18 PC 28l LA 8 5250
SR TS R RSB A S . DT RS
FIt T8 2 ) S e DSORGB

F1EEMEME
Tab.1 Major instruments list
35 5 BEEIES N2 0 P B
KA B JEZAERE 0 ~0.5MPa,0.25%FS
KA BT 0~120m’/h,0.2%FS
KA L PT100 #HLBH  —200 ~240°C,0. 5% FS
75 S0 EEAERASE 0 ~1000Pa,0.25%FS
WEMEVE R R FAEEREE 0 ~1000Pa,0.25% FS
SEETIREREAE  PTI00 #4HBH —200 ~240°C ,0. 5% FS
TS W U A MBI ETE  0~20m’/h,0.2%FS
BRI B PT100 #4RBH  —200 ~240%C ,0. 5% FS

SEG N PR R RS FFEL A SIS T, T
T, KUt K SR HITE + 1% LA, i s
A A SR BR IR EE A T KR IR I 7E + 1% LA
N o BRI S H0HT0 20 2 15 7E FLAE 10 o340 22 (8
P 10min DL I, 5 AT 4T SE 82800 5% o

2 LI HIE

SR K 28 7 T AR IR PO A e R

IR ARG Q;

QO = mC (t5 = t;,) (1)

P m AROR B ke/s5 ¢ HPUKFLE
AR/ (kg C) 5 1,0, P POKIER RS, °C

=AM Q, Ry

Ko my, b2 (T2 ) K TR L, ke
o b, SRS R EAG k) ke

PP & W

82%&@%9 (3)

S BT 22 , AT 2 T
5% I, BT, TR

BIGHEIAR B K Ky
__ 0
~ FA, 4)
. 0+ 0Q, =g
K. Q = R F O g

>
IR, m 5 Ae, AXPEBCFSIEZE,C o
[l A
S -1
K:(fllfr+rl+)\l;+r2+02) (5)
T o KM J A R, W/ (m® - K) 5
a, AE SRR RELL W/ (m® - K) 5 ryory 535000
HAAZR WM L TAHBE, (m® - K) /W S, g R,
m; A, AP SRR W/ (m-K) .
HRAESCHRLS AT RIS Nu 3Ros i I =X
Nu = A - Re" Pr' (6)
P Nu FEBFHRFF R Re NERTREG REA,
FEECm ,n W] LUIE i SER R E
DA 55 23 S s PR FR 0T LA 3l 3R

A
ap = 2 A - Re™ Pr (7)
€r
a, = /\“A - Re™ Pr” (8)
a dea 2

A A A, A BOKR S S AR R, W/
(m-K) ; dey,de, 735 g FAK AN 2 AN B FFAE T
B2 AR, m,

PRAss 28 UM AN AE, LA S LS5l IR e AN
AR TEAN R PRACGHE FE T #E4T 5288, 8 (7) 2 A(S)
3 RIS R Tt R D T T 7 i, AN SRS
Ir AR it R O B AU S A B R B m (L [R] BE
ATAE] m, ("

ZRRVENI , BRI I 25 SR AMRTE 5 A4
TISHOR ) , DE T HE A0 55 X 8 S BEL T A R A )
S o

SERARIE T 00 BE 2 A H T BRI 35C,
AT KU 3m/s s BUK A T 60°C , it 45v/h, 38
BB AR A D SR BRI 2



$£34E F2H #l % 2R Vol. 34 ,No. 2
2013 £ 4 H Journal of Refrigeration April ,2013
3 SRR o RS .
3.1 A4 w00l .
LB 3 SN 300 R K A & K
KR, WA 3 iR, 2Rl G, 2SR S S 2001 "
540 T XU AR 5 JE 05 2R 100} ot
Ap =96.37 - H - V? 9) ge st
0.3m/s <V, < 5m/s ¢ I 2 3 4 5
V (m/s)

Arpe V, a0 X, m/s; H AR 7
FE,m; Ap 7SR TR, Pa,

B R AH XS 132 22 4 11.36% , d5c /N A XS 152 22
0.69% , FIHIXTIREN 4.9%

PIRKMIBE 315 27 BB VB BRPTE E &R
e 4 Fos, WA EIOCR AN :

Eu, = 4.5104 x 10° x L x Re;""¥ (10)

2000 < Re, < 25000

Kb LK EE ,m,

B R AH X5 25 K 46.73% , 5 /N AH X R 25 R
1.97% , V- 1524 16. 4% |

> _Rz 0.987 il
= M A A
400 ' Uy

300

p/Pa

200

100 -

V /(m/s)
B3 FIR=SNENBE#MLE

Fig. 3 Pressure drop curve on air side under dry condition
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Fig. 4 Pressure drop curve on hot water side

under dry condition
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Fig. 5 Comparison of pressure drop on air side under
dry and humidification condition
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Fig. 6 Relation between Reynolds number on air

side and heat transfer coefficient
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Fig.7 Relation between Reynolds number on hot water

side and heat transfer coefficient
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Fig. 8 Relation between pressure of humidification

water and heat transfer coefficient
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Fig. 9 Comparison of heat transfer coefficient under

dry and humidification condition
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