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ABSTRACT: This paper describes the potential advantages in applying evaporative cooling
to air-cooled condensers. The cooling characteristics of an air-cooled condenser with its sur-
face fully covered with thin water film are investigated and compared with that of an air-
cooled condenser with usual dry surface. By applying the evaporative cooling, the cooling per-
formance of the condenser is shown to improve enormously. When the outdoor air is 35T
and 40% in relative humidity, the condensing temperature of the refrigerant is decreased by
20C. Even when the incoming air is fully saturated with water vapor, the evaporation from
the wet surface occurs to cause a decrease in the condensing temperature by 10°C. The main
reason for this improvement is assessed as the addition of an efficient cooling mechanism
which is the water evaporation resulting in latent heat absorption.

Key words: Evaporative cooling(Z%w¥2}), Air-cooled condenser(¥#4] 2%7]), Cooling per-
formance("Zt4d %), Wet surface(HFEH)

- - ko EARAS [W/m' K]
hy 715 BAAGAF kg/m*s]
A EFH [ml i 0“%34 [J/kg]
a o EEET7Y exuwste] te dgy W it ESEFvle A9 [J/ke]
s+& [J/kg K] iy %%rxc}og [J/ke]
¢, ¥ [J/kg Kl

v T NE I-# dusrie] HF j-factor
E E4A=& [WmK]

Le : Lewis %

P ¢4 [kPal

d A% [m]
4d, : %8 A% ¥ 97 e [m]
Gn @ AAHFRA 1T 4% ke/m?s]

* Corresponding author pr ¥ A [m]
Tel.: +82-2-958-5674; Fax: +82-2-958-5689 Q :gdeF W]

A=

E-mail address: ldy@kist.rekr Re : dHolsz



204 ol t) g
S, # % E [m]
S; T #® € 13 [m]
T 2= [K]
ty 8 FA4 [m]
U 32 93944 [Wm>K]
w : AYUEE [kg/kgpal
w X3 ET7Y AAEE [kg/kgpal
x AR
aglA 22X
7, T EHEE
o W% [kg/m’]
o} & &}
a F7NE
c HEH
cr YA
DB : AT
P
i BuE
I A
o @YY, #AgH
y Y&
WB @ 7+
1.M 2
71716l A% 948 o] FogE wEde

TN WY A$, B2 dRLAFA )
71 W AFHAZ vt Aoz 433
2] e, AHAQ &S AsdE We
dYgHHo] Pasicy o HE) FA WH
7 €¥td ez F97t an, Fgd wEMe
7171 AA AA gFEE ANE7E o A
A 7171e) 2% g AsMAE of W7 4F
37F Aol vt &S XFE FEIE E
Aedag gusta Z3d WAd sl At
o HA 71719 dsol #AxEA He BEt 2
Ast7| = gt

S LER

29

W, 2 S0l g yRaRE T4 37
Aol Ag3tE AL ol §HE Gusslel ul
B $4% YAEAE A & Yok FEY W
A E SR g BY FAgRY of
Uk gEoldl d¥ & 383 oo BE FY
Aol A YojtEz, 4d dAYHL of
gohe A9 Hstel wHHolh B9 U

A2 Yo o] &8 dz= Bz cooling tower)
3 Z%4 Yz} (evaporative cooler) 5] 1o
B, HEUE ol&ste wWald uHdlq YyaAT
& oA AR FFAD 5 ULl H
,TLQ_T'_ %lq_.(lfS)
Maclaine-Cross and Banks Ay Alole]
W dAgS I3 HIUHoz IHAYIPe
, TF7 XA HA¥FH 2A 2 B9Y F
Z(Lewis) 4 713€ B3t Estd e
El} | A5t v}, Kettleborough and Hsieh®:=
ojg} FALE MW YE olEFH FTFLES
e A5 F2T 229 AAI
Stoitchkov and Dimitrov®: Maclaine-Cross and
Banks”¢] S|4 2de NHste JRFHYE By &
RFrdA Y F2Yz RS A7

2 dFdAE &% Wirld HE49e A-%

@1

L

o H o

°
ol <

THY SF7l B Tl oA ¥HdaHRE A
&3te A9 57 AvFde A7 #¢
e ol gt ddg EHo] gk FHoz @
3 €9 de F5 $44% s s &
g ddene ol g3t A9 4 vud
2.9 A

ARFE V- du@r)e M dEAHY ¥

Z4 937N ¥4 33 4FvE deg
TFAH oy 7AHA G sty T
Ho| Watxglo] Uk, FF doe Wl So] &
2v fE53 3z wgog FI|st B Alo]E &
274 = 9t} Hiller and Glicksman”3 Fi-

scher and Rice® $& 9udry AAE 34, 2
AF 2 FY g9 3R 4B U o] e-

Lo

NTU ZAE A& 482t Domanski®
e g o Aole Frle AR 4eolA @1 ¥
£4°] givtn MRS F 74 NMERE 5HE
dAe f42 FHFs= T (tube-by-tube
method) & 7gstdch o] #EHE vHuA g



SUAE A%E AHE AT + Yo, T4
guarle H4el 99 893 ek,
F4Y A7) FUYRE 8%e 4, B

Fo] dd YRRt & 98& z‘s}gg oggj
g3 37 BEAAGE mstool I &7
of g dFE ohyA%h, Yoon et al’¥e F
7N A FF71e §Fo] dojute A& WY
71§18 Domanski®?] #&We #3844

-

2¥E AMn Ao dFEHE ALEdd B
2o g34E 457 A

Fig. 13} Table 1ol £ A7F9 di4e] He &
By &&719 Tz AH%ES vEdlid. o &
#71€ 3¢ 72°9, & °“:|‘°ﬂ’ﬂp Zey e ol

g3l $5719 9AY A5 AL B
dzere Edol ge 4%z $ad g
A glo] AL FA AAYe] FA) Yot
A4 4ReFE Bsd Joz yud
o

32 fir

Q=h,A 04T+ hyigA, 9, dw (1)

Chilton and Colburn'Ve} A<¢tdst gxgx &
AAdge] iy dd2A 5 EAAGRASF
E A(2)9 e #AAE ZHeoh

)y

Refrigerant flow

b ¢

Air ——3» i
flow
— . -
] Q i

ALl

AL
T

S

Fig. 1 Schematic of the air-cooled condenser
in concemn.

Table 1 Geometric specification

Parameter mm Parameter mm
Tube od., d, |103 Fin pitch, p, 2.0
Row pitch, S} |21.6 | Fin thickness, #| 0.15
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Table 2 Parametric values
Refrigerant R22
Evaporation temperature 7C
Superheating at compressor inlet 5T
Subcooling at condenser outlet 5C
Refrigerant flow rate 18 g/s
Compressor efficiency 07
Air frontal velocity at condenser 25m/s
Air temperature at condenser 35T
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