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Abstract

It is well-known that irradiation may have effect on surface condition of metal materials, thus greatly changing the heat
transfer characteristics. In this study, irradiation effects of CHF on aluminum, carbon steel, copper, and silver surfaces in
downward-facing saturated flow boiling were investigated. This year, because of the long maintenance of electron beam
facility, gamma-ray irradiation experiments had been performed. With the gamma-ray, Silver and carbon steel surface
show CHF increase. The image analysis reveal that the CHF had inverse proportional characteristics with the square root
of nucleation site density. The ITO-glass is the transparent heater with spattering ITO on the sapphire glass surface. The
boiling phenomena can be visible through the heater. Thus, the detail nucleation characteristics of boiling had been
observed. The gamma-ray irradiated ITO-glass has 0.7SMW/m2 critical heat flux, while non-irradiated glass has
1.2MW/m2. The CHF with gamma-ray irradiated ITO-glass decreased drastically. The results has inverse characteristics
with metal surface. The surface condition had drastically changed with irradiation. Future experiments will be needed to
reveal the mechanism of CHF degradation.
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