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Abstract Heat generation rate in a telecommunication cabinet increases due to the continued usage of mobile devices.
Insufficient removal of heat intensifies the cabinet temperature, resulting in the malfunction of electronic devices. In
this study, we assessed both aluminum and plastic heat exchangers used for cooling of the telecommunication cabinet,
and compared the results against theoretical predictions. The aluminum heat exchanger was composed of counter flow
parallel channels of 4.5 mm pitch, and the plastic heat exchangers were composed of cross flow triangular channels
of 2.0 mm pitch. Samples were made by installing two plastic heat exchangers in both series and parallel. Results
showed that the heat transfer rate was highest for the series cross flow heat exchanger, and was least for the aluminum
heat exchanger. The temperature efficiency of the series cross flow heat exchanger was 59% greater than that of the
aluminum heat exchanger, and was 4.3% greater than that of the parallel cross flow heat exchanger. In contrast, the
pressure drop of the parallel cross flow heat exchanger was significantly lower than other samples. The heat exchange
efficiency was also the largest for the parallel cross flow heat exchanger. The theoretical analysis predicted the temperature
efficiency to be within 3.3%, and the pressure drop within 6.1%.
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(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
Fig. 1 Photo of the telecommunication cabinet. counter flow heat exchanger.
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Fig. 3 A Photo and channel shape of the plastic heat exchanger. Fig. 4 Sketches showing the samples mounted in a test jig.

Table 1 Specifications of the samples and matching jigs

Item Counter flow Cross flow(series) Cross flow(parallel)
Size(mm) 350600 300%300(2) 300%300(2)
Height(mm) 140 225 225
Pitch(mm) ) 4.5 2.0 2.0
Heat transfer area(m’) 5.67 46.5 46.5
Inlet port(mm) 330x100 190270 200%250
Outlet port(mm) 330100 190x270 190%x270(2)
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Fig. 6 Predicted temperature efficiency of the cross flow samples.
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