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A Consideration of the Similarity Solution for
Laminar Forced-Convection Condensation
of Saturated Vapors

Tetsu FUJII and Jong Boong LEE

The similarity solution of the two-phase boundary layer equations of laminar forced-convection condensa-
tion of saturated vapors on a flat surface is obtained by combining the series expansion method with Runge-
Kutta-Verner method, and new correlation equations are presented as follows:

Eq. (46) with Fig. 3 and Eq. (48) for the local heat transfer coefficient and the local condensation mass
flux, respectively, in the ranges of R=5, 10, 100, Pr,=1~100 and RH/Pr,=0.01~10, Eq. (49) for the local
heat transfer coefficient in the ranges of R=1000, Pr,=0.003~0.03, H/Pr;=0.01~1, and Eqs. (59) and (60)

for the shear stress at the vapor-liquid interface and the cooling surface, respectively.

The convection term in

the condensate film affects remarkably upon the decrease of condensation mass flux rather than the increase of

heat transfer coefficient.
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Fig. 1  Physical model and coordinate systems for

forced-convection laminar film condensation.
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(d) R = 1000
Pr;, =0.003 Pr;, =0.008 Pr; =0.03
s Flr, Fy,
—®'L -0’ -0 -0’ -8, —0'L

1.7 7.8668%X107* 1.1367 0.5882 0.5832 |0.5882 0.5882 |0.5832 0.5832
1.8 |9.9142X107* 1.6060 0.5556  0.5556 [ 0.5556  0.5556 |0.5556  0.5556
1.9 | 1.4545X107° 2.6251 0.5263 0.5263 |0.5263 0.5263 |0.5263 0.5263
2.0 | 5.5862X107%* | 11.168 0.5000  0.5000 |0.5000 0.5000 {0.5000 0.5000
2.1 {6.3736X107% | 139.85 0.4761  0.4762 | 0.4761 0.4762 | 0.4757 0.4764
2.2 1.1438X10™ 274.04 0.4544  0.4546 | 0.4543 0.4546 | 0.4535 0.4549
2.3 | 1.5494X107" | 403.57 0.4346  0.4348 |0.4344 0.4349 |0.4333 0.4353
2.4 |1.8762X107" | 529.13 0.4165 0.4167 |0.4161 0.4169 |0.4147 0.4173
2.5 |2.1410X107" | 651.39 0.3998  0.4001 | 0.3993 0.4002 | 0.3975 0.4008
2.6 | 2.3572X107" | 770.96 0.3843 0.3847 [0.3838 0.3849 |0.3817 0.3856




