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A Study on the Condensation Heat Transfer inside Tube of an
Afr Cooled Condenser

H. H. Jung*
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Albstract

In the present study, a program for predicting thermal performance of an air cooled condenser is
illustrated. Heat transfer equations of single phase and two phase flow are formulated into the
form that is convenient to incorporate the local analysis method. The resulting equations are
solved by temperature and mass correction methods. Empirical equations for both side fluids are
incorporated in the caculation procedures. In order to compare the calculation results, superheat
temperatures of steam are varied. The tube length of superheated zone, wall temperature,
temperature profile along the tube and steam qualities are predicted.
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Fig. 1 Air cooled condnser and schematic diagram
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Fig. 2 Flow patterns of steam inside the hor-
izontal tube(from left to right, from up to
down)
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Locations
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Fig. 3 Ilustration of grid and locations of flow
variables
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Table 1. Calculation conditions

inlet temperature | 36°C | saturation 64.97
of air temperature(® C) ’
frontal velocity 2.9 |superheated 520
of air(m/s) temperature(® C)

inlet pressure of 0.25 | frontal velocity 8
steam(kg/cm?) of steam(m/s)
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Fig. 4 Variation of flow properties along the tube
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Teable 2. Condensation rate of steam with
superheated inlet temperatures.

superheated

temperature(’ C) 5 10 15 20
condensation R

rate(kg/h) 3125 284.4 270.3 255.4
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Fig. 5 Variation of steam temperatures along the
tube
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Fig. ¢ The efffects of superheat temperatures on quality throughout the condenser

Table 3. Average quality at outlet with superhesat
temperatures

superheat

temperature( C) 5 10 15 20

average quality 0.477 | 0.514 | 0.530 | 0.547

ZF7MY PFAZE /MG 5 e} Zrlee,
-1 A3 Table 3¢ Jehd ).

T A FH oz 443 S5 YA S o
t}. ol Fro Yol &7] fFolv], Fusl A
oA F77F 473 ¢ Hete dgeMde ¢
A3 5o, GAFZ 9. AN e ==
o] @A FANA 2AFAA AN B¢ USE 5
o] Jom, @A GAFAAM 247 28n IGA @
AF7He FEEH A e A S syt =
2aPE NE Fol Uk

5 8 &

2 dFddMe IEY €57 FHB Y &%
3 23 FE FaANPP L A 83U 719
@879 287 £F 223 37 S dAE A
Tl daiA I ZPHE A LA AT
3719 JE=& AAA AL 2AE v £4
g v, B2l ez ¥ ARE A5 F AT
< ¢ F AN

AR 9 AR =E,

D23 & M= S THE A& 7
#E & F3ie,

2) o] LB A & vhs} 2ol AFIMEEI F
719] &5 B2 ¥ F1

3) R xd w2 LA EH & dolg 45

(278)



FYH &7 B S gAY B AT 19

@ & ke Aol

GgFde QRN 287 221 A3 3%
so] 43 {7t He

FEEAEINE F U =

2aYE GG oln, WA B 230 BE
A78 $9%2 Utk 2192 $5IAY 7P
2 99 FE $3547129 520 BE 94T

LAY 7 e

Zade AT T g3

2 3

1

2.

Ened

2835, AFH, AFE, &4, 1991, “AaFY
dagrld Uit dUWEE o] &F B4 Wyl
T AT, Frlzd =R, A4, A2
pp.114—122,

Jung, H. H., 1994, “A Study on Effect of
Maldistribution of Frontal Air Velocity on Heat

(279)

Transfer Rate of Vehicle Radiator”
Phonomena in Thermal Engineering”, Begell
House, Inc. Vol. 2, pp. 1237 —1242.

, Transport

. Jung H. H. and Hong, S. H., 1997, “Program

development for Predicting Heat and Mass
Transfer Rate in Cross-Type Heat Exchanger”,
dJ. of Air-Con. and Refrig.,Vol. 5, pp.153—161.

. Jung H. H. and Hong, S. H., 1998, “A Study on

the Effects of System Pressure on Heat and
Mass Transfer Rates of an Air Cooler”, will be
appeared in the proceeding of International
Heat Transfer Conference.

. McQuiston, F. C., 1978, “Correlation of Heat,

Mass, and Momentum Transport Coefficients for
Plate-Heat Transfer Surfaces”, ASHRAE Trans.
Vol. 84, Part 1.



