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Water vapor is known as one of the non-gray gases, and absorbs and re-emits
radiation. Therefore, the change of water vapor concentration influences heat transfer. An increase in
flow velocity is also achieved due to fluid volume eXﬁansion by the generation of high-temperature water
vapor. From these two characteristics, generation of high-temperature water vapor to the combustion field
have potential to contribute to heat transfer enhancement. This study aims to apply high-temperature
steam heating mechanism to an industrial furnace. In this study, it is intended to brush up efficient
heat transfer mechanism with using spiral flow path, and also assess the impact of water vapor by
experiment using the actual device.

Results show that generation of high-temperature water vapor by the addition of appropriate quantities of
water contributes to heat transfer enhancement. It is found that radiative heat transfer is more dominant
compared with convective heat transfer.
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Fig.4 Aluminum ingot as a melt
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Fig.5 Furnace temperature with and
without spiral channel
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Fig.6 Furnace temperature transition with
changing the amount of water injection
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Fig.8 Furnace temperature gradient
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Fig.9 Furnace temperature transition with

and without water injection after 4000sec
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