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SUMMARY

The importance of the passive safety systems has increased to assure the
safety of the nuclear power plant after the Fukusima nuclear power plant
accident. Especially, the Passive Containment Cooling System(PCCS) will protect
and maintain the structural integrity of the containment by condensing
phenomena of the released steam mixed with air. In this study, to investigate the
condensation heat transfer in the presence of a noncondensable gas, an
experimental study was performed on the single vertical condensing tube with 40
mm in outer diameter, 5 mm is thickness, and 1000 mm in the effective heat
transfer legth. Experiment were carried out at the pressure ranging from 2 to 5
bar and the noncondensable gas mass fraction ranging from 0.1 to 0.8. Almost
isothermal wall conditions are maintained and uniform concentration of gaseous
mixture is also kept during the experiments to reduce the effect of
noncondensable concentration along the height. The heat transfer coefficients
from experiments were compared with existing correlations by Uchida, Tagami
and Dehbi’s correlations. The comparison results show the considerable
derivations of the geometrical effect of the test tank and the lack of the physical
grounds in the existing models. The experimental results were applied to assess
the condensation model of the Korean thermal-hydraulic system code, MARS-KS.
The comparison results reveals that the MARS-KS condensation model needs to

be improved for more accurate thermal-hydraulic analysis of the PCCS.
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<Table 1> Specification of experimental facility in previous studies

‘ . Kawakubo
Dehbi (1991) Liu (2000) (2009)

Height of test tank 45 3.4 2.7
(m)

LD. of test tank 045 0.4 05
(m)

Design pressure _ 517 5.0
(bar)

Length of tube (m) 35 2.0 2.3
LD. of tube (m) 0.038 0.04 0.01
Heater capacity

(kW) 5 i e
Calculation Guess from overall

Measurement of

Measurement of )
using steam

HTC and coolant

HTC wall temperature
b mass flow rate HTC
. . No
. Height-to—Diameter Saturated
District feature i wall temperature
very high coolant
measured
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<Table 3> Bias error of measurement instruments

Parameter Measurement instrument Bias error
Coolant temperature Thermocouple (K-type) 02 T
Thermocouple (K-type) 1.1 T

Wall temperature
0.1 % of span

0.075 % of span

Coolant flow rate Electrical flow meter

Test tank

Pressure transmitter
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[Fig. 12] The condensation phenomena on condensing tube surface
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