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ABSTRACT

In this study, a new model for calculating the liquid film thickness and condensation heat transfer coefficient in a vertical

condenser tube is proposed by considering the effects of gravity, liquid viscosity, and vapor flow in the core region of the flow.

In order to introduce the radial velocity profile in the liquid film, the liquid film flow was regarded to be in Couette flow

dragged by the interfacial velocity at the liquid-vapor interface. For the calculation of the interfacial velocity, an empirical power

-law velocity profile had been introduced. The resulting liquid film thickness and heat transfer coefficient obtained from the

proposed model were compared with the experimental data from other experimental study and the results obtained from the

other condensation models. In conclusion, the proposed model physically explained the liquid film thinning effect by the vapor

shear flow and predicted the condensation heat transfer coefficient from experiments reasonably well.
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Fig. 2 Condensation heat transfer coefficients data (Lee [13])
predicted from the proposed model by the variation of n value in
Ea. 7: (@ m,,,= 0.00383 kg/s, P = 0.102 MPa, (b) m,,,= 0.00445

kg/s, P = 0.103 MPa, and (c) m,,,= 0.00512 kg/s, P = 0.104 MPa
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Table 1 Selected experimental conditions of previous researchers
(Goodykuntz and Dorsch [8], and Lee [13)

Researcher | Case |D; (m) [Tw (°C) P (KPa) My (kg/s)
‘ GD#1 422 | 3384 | 00122
arzu%‘:)yri}?% GD#2 | 00150 | 1033 | 1145 | 0.00907
GD#3 1267 | 2434 | 000857
Lee#1 1008 | 1043 | 000512
Lee [13] | Leet2 | 0013 | 1008 | 1045 | 000611
Lect3 1027 | 1117 | 000784
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Fig. 3 Condensation heat transfer coefficient distributions from
the experiments (Goodykuntz and Dorsch [8]), the Nusselt model
[1] and the proposed model at (a) Experimental case: GD#1,
(b) Experimental case: GD#2, and (c) Experimental case: GD#3
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