Development of waste heat recovery system from transformer 

with Bi-Te thermoelectric modules

K. Murakami,  K. Sasaki,  T. Shindo,  Y. Itoh

Power & Industrial Systems R&D Center, Toshiba Corporation,
1, Toshiba-cho, Fuchu-shi, Tokyo 183-8511, Japan

Abstract
Heat recovery at temperatures of 150 degrees C or lower is generally considered to be technically-difficult and economically uncompetitive. However, there is a lot  of low temperature waste heat near ourselves such as one from factory. Therefore, its efficient recovery contributes greatly to carbon dioxide emissions reductions. Then, we aim to use the low temperature waste heat from transformer effectively and improve its comprehensive efficiency based on our accumulated power and social system technology.

This paper describes the method and device for realizing good efficiency of waste heat recovery from a transformer. In particular, we have been trying to optimize the conditions for power generation such as pressure to fix thermoelectric modules on the case of transformer, cooling fin configuration, types of thermal conductive resin for adhesive bonding, and so on. The experimental results, e.g. electricity generated by thermoelectric module on each condition are reported.

Our system can obtain the temperature difference of 35 degrees C between  both sides of a thermoelectric module with the simple cooling fin structure under the condition that temperature of the environment is 25 degrees C and that of the transformer case is about 80 degrees C. By expanding a system scale, the waste heat recovery power generation of 110Watts per square meter is expected for a auxiliary machine power supply and leads to 2,000 USD per year saving on electric  power charge in case of a kind of gas insulated transformer.

We have participated in " The Japanese National Project on Development for Advanced Thermoelectric Conversion Systems "  supported by New Energy and Industrial Technology Development Organization (NEDO).
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