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Prediction of Flow Pattern inside a Power Condenser by

Computer Modelling
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ABSTRACT

The flow pattern inside the power condenser is generally known to be very complicated

due to the phase change and turbulence effects as well as the effect of condenser geometry. In
the present study, the flow pattern inside the power condenser was numerically simulated
with a personal computer. The widely known CHAMPION 2/E/FIX (Concentration, Heat and
Momentum Program Instruction Outfit, 2D/Elliptic/Fixed grid) computer code was modified for
this purpose. The flow was asssumed to be two-dimensional and steady-state, and the tube bank
was considered to be homogeneous porous medium. Simple turbulent diffusion coefficients
based on the appropriate experiments were obtained for the computation. Through this analyti-
cal approach, the flow pattern could be predicted fairly well. The computational results also
show that the location of the air vent plays an important key role in determining the efficiency
of the condenser.

NOMENCLATURE I Characteristic length
l Mixing length

A Area of tube surface per unit volume M Mass velocity of steam/air mixture
C Steam concentration through maximum flow area
Cs Saturated concentration of steam Mmax Mass velocity of steam/air mixture
Deff Effective mass diffusivity through minimum flow area
d, Tube outer diameter -m Mass sources per unit volume
f Tube friction coefficient n Number of tube rows between i-th
Kc Mass transfer rate per unit volume and j-th tube row

per unit concentration gradient n' Number of tube rows per unit length
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Pressure

Corrected pressure

Tube pitch

Half width of the channel

Steam temperature

Saturated temperature

Reynolds number

Source term in finite-domain equa-
tions

Schmidt number (= peff/Deff)
Velocity of steam/air mixture
Characteristic velocity
Velocity of steam/air
through minimum flow area
Corrected velocity

mixture

Coordinate direction

GREEK LETTERS

Overall
Exchange coefficient in finite-do-
main equations

Latent heat of vaporization

Heat transfer coefficient

Effective viscosity

Viscosity

Eddy viscosity

Density of steam/air mixture
Air density

Steam density

General dependent variables

SUBSCRIPTS

i-, j-th cross section from the inlet
of tube bank
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Conditions

Tube Pitch, P, 00349m

Tube Diameter, d, 0.0254 m

Tube Arrangement Triangular Type

No. of Tubes 400

System Pressure, P 2.767%10* N/n?
Saturated Temperature, 7 | 67.1 T

Air Density, ©a 0.33 kg/mt
Steam Density, o5 0.1773 kg /nmt

Laminar Viscosity of 1.0x107° kg/mes

air/Steam Mixture, v¢

Cintet 0.9988
Uinlet 12.0615 m/s
Schmidt No., & 1.0

K 6.4 kg/s -t
C, 0.056
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Fig. 6 Steam concentration contours
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Table-2 inflow and outflow rate in
condenser (per unit width)
Flow Rate

Steam Inflow 1.667 kg/s m

Air Inflow 2.034X107° kg -m

Experimental Mixture | 9.0X107° kg/s-m

Outflow

Calculated Mixture 4.12x107 3 kgfs* m

Outflow

Calculated Steam 2086107 kg/s-m
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