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Simulation of Steam Condensation Inside Vertical Tube with
Noncondensable Gases Using MELCOR

Huang Zheng
China Nuclear Power Engineering Co., Ltd, Beijing, 100840, China

Abstract: Using MELCOR, the numerical simulation of steam condensation inside vertical
tube in the presence of noncondensable gases is carried out. Calculated results are compared with
Kuhn’s experimental results. Generally the agreement is satisfactory except that the heat transfer
process and condensed film accumulation were overestimated, leading to the larger heat transfer
coefficient. After modification of parameters of MELCOR model, the thickness of film and the

overall heat transfer coefficient were decreased and agreed well with experiment data. Thus the
MELCOR model is valid.
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Fig. 1 Schematic Diagram of Kuhn’s Experiment Channel
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Table 1 Parameters in Kuhn’s Experiment Apparatus
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2 MELCOR
Table 2 Parameters of MELCOR Modeling
/m /m /m

CV001/CV101 2.38 0.04 —
CV002/CV102 2.28 0.10 0.07
CV003/CV103 2.22 0.06 0.08
C\V004/CV104 2.01 0.21 0.13
CV005/CV105 1.94 0.08 0.14
CV006/CV106 1.67 0.26 0.17
C\V007/CV107 157 0.10 0.18
C\V008/CV108 1.28 0.29 0.20
CV009/CV109 1.14 0.14 0.22
V010/CV110 0.80 0.33 0.24
CV011/CV111 0.61 0.19 0.26
CV012/CV112 0.20 0.41 0.30
C\V013/CV113 0.00 0.20 0.30

140.7 8.6 kgh™

0.1473 28.4

9254 kg-h* 3 6

Fig. 3 Comparison of Calculated Temperatures of
Vapor-Air Mixture, Inner and Outer Wall,
Cooling Water with Experimental Results

4

Fig. 4 Comparison of Calculated Air Mole Fractions with
Experimental Results

5

Fig. 5 Comparison of Calculated Film Thicknesses
with Experimental Results

6

Fig. 6 Comparison of Calculated Total Condensation Heat
Transfer Coefficients with Experimental Results
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Fig. 7 Comparison of Calculated Temperatures of Vapor-

air Mixture, Inner and Outer Wall, Cooling Water
with the Experimental Results of after Modification

8

Fig. 8 Comparison of Calculated Air Mole Fractions with
Experimental Results of after Modification

9

Fig. 9 Comparison of Calculated Film Thicknesses with
Experimental Results of after Modification

10

Fig. 10 Comparison of Calculated Total Condensation Heat
Transfer Coefficients with Experimental Results
after Modification
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