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A Study on the Improvement of Efficiency of Heat Transfer of Double Pipe
Heat Exchanger with Helical Insert Device on Cooling of a Fuel Cell

Dong-Hyun CHO*

(Daejin University)

Abstract

The present study was conducted on the improvement of the heat transfer performance of double pipe
heat exchangers with helical insert device. Double pipe heat exchangers with helical insert device were
studied for improvement of the heat transfer performance of double pipe heat exchangers with helical insert
device and plain double pipe heat exchangers were also studied to comparatively analyze heat transfer
performance. Experimental results were derived on changes in the Reynold's numbers of the cooling water
flowing in helical and plain double pipe heat exchangers and changes in the heat flux of the air.
Thereafter, to verify the reliability of the experimental results, the theoretical total energy and the
experimental total energy were comparatively analyzed and the following results were derived. The thermal
energy of the calorie lost by the hot air and that of the calorie obtained by the cooling water were well
balanced. The experiments of plain double pipe heat exchangers and double pipe heat exchangers with
helical insert device were conducted under normal conditions and the theoretical overall heat transfer
coefficient value and the experimental overall heat transfer coefficient value coincided well with each other.
In both plain double pipe heat exchangers and double pipe heat exchangers with helical insert device, heat
transfer rates increased as the cooling water flow velocity increased. Under the same experimental
conditions, the heat transfer performance of double pipe heat exchangers with helical insert device was
shown to be higher by approximately 1.5 times than that of plain double pipe heat exchangers.

Key words : Double pipe heat exchanger with helical insert device, Heat transfer performance, Improvement of
efficiency, Cooling of a fuel cell
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[Fig. 1] Schematic diagram of experimental
apparatus of double pipe heat exchanger
with helical insert device

[Fig. 2] Experimental apparatus of double pipe
heat exchanger with helical insert device
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insert device
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[Fig. 5] Helical insert device

[Fig. 6] Cross section of helical insert device
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