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Experimental Study on High Performance
Heat Exchanger Element

Kyoji INAOKA and Mamoru SENDA

This paper reports the experimental outcomes about the developing of the high performance
heat exchanger element at the heat transfer analysis group of Doshisha University. At first, heat
exchange experiment has been done in the case when the spring fin has been inserted as extended
heat exchange surface into the heat exchange channel. Within the experimental ranges studied, the
small diameter spring achieves the largest heat exchange performance with the smallest pressure
loss penalty. Especially, an optimum spring pitch may exist at the p/ value less than 10. Such a
desirable spring fin shows large heat exchange performance than inner fin and louvered fin elements.
Secondly, an experimental set-up based on the unsteady method that can quickly evaluate the heat
transfer performance has been explained. Thirdly, new idea of dynamic heat exchanger unit based on
an impinging jet has been introduced.

Key Words: Plate-fin heat exchanger, Spring fin, Pressure loss, Thermal efficiency,
Unsteady heat exchange experiment, Dynamic heat exchanger
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Fig. 1 Schematic view of heat exchange experiment.
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Table 1 Specification of the spring fin element.
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Fig.3 Relation between friction factor and Re.
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Fig. 4 Relation between thermal efficiency and Re.
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Fig.5 Relation between friction factor and Re for Sp. 0.4 fin.
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Fig. 6 Relation between thermal efficiency and Re.
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Fig. 8 Schematic view of an experimental apparatus.
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Fig. 9 Flow chart of the unsteady method.
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Fig. 10 Example of the obtained Nusselt number.
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Fig. 12 Image of the heat exchange channels.
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Fig. 13 Example of the obtained thermal efficiency.




