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Abstract The heat generation rate in a telecommunications cabinet keeps increasing due to the increased usage of
mobile devices. Insufficient removal of the heat increases the cabinet temperature, which results in the malfunction
of the electronic devices. In this study, tests were conducted on aluminum and plastic heat exchangers for cooling
a telecommunications cabinet, and the results were compared with theoretical predictions. The aluminum heat
exchanger comprised counter flow parallel channels with 4.5-mm pitch, and the plastic heat exchangers comprised
cross or cross-counter flow triangular channels with 2.0-mm pitch. The volume of the cross flow heat exchanger was
the same as that of the aluminum heat exchanger, and the volume of the cross-counter heat exchanger was 33% larget
than that of the aluminum heat exchanger. The results show that the heat transfer rate is the highest for the
cross-counter heat exchanger and lowest for the aluminum one. The temperature efficiency of the cross-counter heat
exchanger was 56% higher than that of the aluminum one and 20% higher than that of the cross flow heat exchanger.
The pressure drop of the cross-counter heat exchanger was approximately the same as that of the aluminum one. The
heat exchange efficiency was the highest for the cross-counter heat exchanger and lowest for the cross flow heat
exchanger. The theoretical analysis somewhat overestimated or underestimated the data.
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cabinet Cooling

module

(a) Cooling module

(b) Counter flow H-X

Fig. 2. Sketch of the cooling module with counter flow
heat exchanger and a photo of the aluminum
counter flow heat exchanger (foreign product).
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(a) Cross flow H-X (b) Cross-counter flow H-X

Plastic film

7 Plastic film

(c) Channel shape of the plastic H-X

Fig. 3. Photos and channel shape of the plastic heat
exchanger.

H-X H-X

— |

(a) Counter flow (b) Cross flow (c) Cross-counter flow

Fig. 4. Sketches showing the samples mounted in a test jig.
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Fig. 5. Schematic drawing of the test facility.
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Fig. 6. Heat transfer rate of the samples compared with
predictions.
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Fig. 7. Temperature efficiency of the samples.
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Fig. 8. Pressure drop of the samples.
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Fig. 9. Heat exchange efficiency of the samples.
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