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Abstract: A numerical analysis was carried out to estimate the effect of the gap size ratio on the performance of
condensers under noncondensable gas ventilation using the porous medium approach (PMA). In the PMA, the details of
the tube bundle in the condenser are considered to be those of a porous medium, and the flow resistance term is added
in the momentum equation. Three-dimensional analysis of the condensation for a McAllister condenser was conducted
with the PMA using Fluent and user-defined functions (UDFs). The gap size effect on the condensation was negligible
under pure steam conditions. However, the gap size effect was dominant in condensation with noncondensable gas and
external venting. As the gap size decreased, the condensation rate increased for noncondensable gas in an external
venting system.
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Table 1 McAllister condenser operating conditions

Internal vent | External Vent
Tube Tube Outer Diameter (m) 0.0254 0.0254
PArameters | ... wall thickness (m) 0.00125 0.00125
Tubepitch (m) 0.0349 0.0349
Tube length (m) 1.219 1.219
Porosity 0.52 0.52
Condenser | Pressure (Pa) 27670 13600
op ergt?ng Cooling water temperature (K) 290.95 286.25
conditions
Cooling water velocity (m/s) 1.19 1.18
Inlet air mass fraction 0.00122 0.0003395
Purgerate (kg/s) 0.01097 0.00278
Mass diffusivity 0.0057 0.011
Condensation rate (kg/s) 2.0210 0.7894

Tube bundle
boundary

A

Fig. 1 Configuration of experimental condenser : (A) 3D
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