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A Numerical Study on Flow Characteristics inside the
Standard Type Moisture Separator of a Steam Generator
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Abstract : In the present study, a series of numerical analysis was performed to identify the flow
characteristics inside the CE-type moisture separator applied to domestic steam generators. To investigate
the similarity between normal operation condition of the prototype separator and experimental condition
using air-water test facility with real scale and 1/2 scale test sections, single phase and two-phase
calculations were carried out. The results of the single phase calculations showed that the outward flows
through the flow holes on the wall turned out to be similar trend regardless of the working fluid and
inlet conditions on real scale geometry. However, the pressure loss coefficient for the 1/2 scale geometry
was relatively larger than that for the real scale geometry. In the two-phase calculation,
Eulerian-Lagrangian method was adapted to investigate the behavior of the droplets. Two extreme
conditions for the post impingement behavior of the droplet, which were escape and rebound conditions;

were applied and the results between them were compared.

Key Words : Moisture separator, Steam generator, Numerical simulation, Two phase flow
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Table 1 CFD Code and Main Model

CFD Code FLUENT version 18
Geometry 3-Dimensional
Solver Steady State

Turbulence Model Standard k- ¢ Model
Gravity Effect -Z Direction
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Table 2 Test Conditions for Single Phase Calculation

System . | Flow
Z;SS; Scale |Pressure WFolilkllélg Rate | Remark
[MPa] [kg/s]
TEST-1| Full | 6.074 | Steam |5.033| Trowpe
Condition
TEST2| Full | 0.101 | Air |0.194] YEloCIY
Preserved
Centrifugal
TEST-3| Full | 0.101 Air  |1.056 Force
Preserved
TEST-4| 12 | 0.101 | Air |0.049| VeI
Preserved
Centrifugal
TEST-5| 1/2 | 0.101 Air [0.185 Force
Preserved
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Table 3 Pressure Loss Coefficient

Pressure Drop K
Test case

[ [Pa] [
o | e TEST-01 2,866 2.35
J TEST-02 110 2.35
. ‘ TEST-03 3212 235

wmm—| 11 LA TEST-04 138 2.94

Axial Position [m] TEST-OS 1 .987 2.91
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Table 4 Test Conditions for Two Phase Calculation

Continuous | Disperse
Phase |d Phase Wall-impi
Test case | Scale | (Flow (Flow Remark | -ngement
Rate) Rate) Condition
[kg/s] | [kg/s]
TEST-1E | Fur | o™ | Water | Prototype
5.044 | 15.028 | Condition
Air Water B
TEST-2E | Full PVelomty
0.194 19.824 reserved
Air Water | Centrifugal
TEST-3E | Full Force
1.056 3.123 | Ppreserved Escape
TEsT4E| 12 | AT | VAT | Velocity
0.049 4.956 | Preserved
Air Water | Centrifugal
TEST-3E| 12 Force
0.185 0.552 | Preserved
Steam | Water | protot
TEST-IR | Full rototype
5.044 | 15.028 | Condition
Air Water :
TEST-2R | Full PVelocﬂyd
0.194 19.824 reserve
Air Water | Centrifugal
TEST-3R | Full Force
1.056 3.123 | Preserved Rebound
Air Water B
TEST4R | 172 PVelomty
0.049 4.956 reserved
Air Water | Centrifugal
TEST-5R | 1/2 Force
0.185 0.552 | Preserved
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