SRR 27 4FFE JEL7- R A e 2R LRI 7E
— R AERIFTE RS
[15023]

ST RS REE I X HRFER R

Critical Heat Flux with Radiation Induced Surface Activation
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Abstract

The Critical Heat Flux (CHF) is very important for boiling heat transfer. Under the irradiation condition, the CHF
increases because of the surface wettability improvement. For the advanced nuclear power plant, the in-vessel melt
retention (IVMR) is one of the most important strategy to reduce the risk of severe accidents. The high-temperature melted
core will be cooled at the lower plenum with filling the water outside the plenum. The boiling heat transfer outside the
vessel determines the success of the IVMR. When the melt relocation happens, the lower plenum will be very high
radiation conditions. Therefore, if the radiation affects the CHF, higher heat removal can be assumed. To confirm the CHF
characteristics under irradiation conditions, the CHF experiments had been carried out at Takasaki Laboratory. The Co-60
gamma-ray source and Electron beam were applied to the test section. Then, CHF had been improved for pool boiling
experiments. However, very few effects had been found for flow boiling conditions.
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Figure 2. Pool boiling expeental facility
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(b) Honeycomb test section
Figure 3. Test Pieces
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Figure 4. Co-60 irradiaﬁon
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Figure 6 CHF under flow boiling
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Figure 7 CHF under pool boiling



