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Study of the Cooling Characteristics of the Water Cooling Panel System

- Pressure Vessel without Stand Pipes -
Shaji TAKADA, Kunihiko SUZUKI, Yoshiyuki INAGAKI and Yukio SUDO

Departiment of High Temperature Engineering
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received June 8, 1995}

Experimental works using the test apparatus of water cooling panel system of Modular
High Temperature Gas cooled Reactor were performed to acquire the experimental data of
cooling performance and temperature distribution of the components, And alse the
analytical works were carried out to analyze the experimental data acquired from the
three cases of the vacuum helium gas at 0.73MPa and nitrogen gas at 1. IMPa in the
pressure vessel, to verify the validity of two-dimensional analytical code -THANPACSTZ-
to investigate the cooling performance of the water cooling panel system Conclusions
are summarized as follows,

(1) In the condition of nitrogen gas, in which maximum temperature of the pressure
vessel is 420°C, analvtical results of the temperature of the pressure vessel using the
emissivity &p.v=0.80 of the surfaces of the pressure vessel and the cooling panel was
estimated within the errors of -18% and +42% compared to the experimental one., The
analvtical result of heat transferred to the cooling panel was estimated to be 16. 4%
lower than the experimental result of heat input.

(2) It was indicated that natural convection of air in the reactor cavity considerably
affected on the temperature distribution of the pressure vessel although only 15~30%

of the total heat was transferred by natural convection.

Keywords: HTGR, MHTGR, Passive Cooling System Water Cooling Panel System, THANPACSTZ,

Pressure Vessel, Natural Convection
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Fig.2.10 Size and detailed configuration of heater support
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Fig.2. 11 Thermocouple positions on the cooling panels, outer surface
of the pressure vessel and the insulation surface
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Fig. 4.1 Expe'rimental and analytical results (Vacuum condition)
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Fig. 4.6 Analytical results (Nitrogen gas condition)
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