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Cooling Characteristics of Liquid Nitrogen as Applied to Transformer Coils
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A superconductive oxide material was discovered whose critical temperature exceeds
that of liquid nitrogen (77K). The material is expected to be used in power equipment
applications. Accordingly, two tests were conducted to ascertain the basic characteristics of
liquid nitrogen when used to cool transformers. Inthe first test, the transformer coil was dipped
in liquid nitrogen, and the second, liquid nitrogen was forced to flow in the coil made from hollow
conductor. These tests clarified the cooling characteristics of transformer coil and thermal
behavior of liquid nitrogen.
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Fig. 1/Breakdown voltage of liquid nitrogen and insulatingoil
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Tab. 2/Characteristics of 5kVA transformer
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Fig. 2/Time variation of short circuit current
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Tab. 3/Temperature rise of disk-coil
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Fig. 3/Loss and weight
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Fig. 4/ Temperature distribution along conductor
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Fig. 5/0utline of measurement system
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Fig. 6/Relations between flow state of liquid nitrogen, heat transfer
coefficient and wall temperature
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Tab. 5/Relations between load and flow state of liquid nitrogen
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