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Estimation of Frost formation by using Neutron radiography
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Abstract

Frost formation causes the thermal resistance for the heat transfer performance on the heat exchanger. In this study, the
frost distribution on the heat exchanger used in the automobile air conditioning system was evaluated by neutron
radiography imaging. At the initial stage of the frost formation, the frost formed in the upstream side of the heat exchanger.
The frost deposited in the downstream region of the heat exchanger as time proceeds.
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Fig. 3 Photograph of experimental setup.

Table 1 Experimental conditions

Coolant -17 C
Air 5°C
Air velocity 1.1~1.3 m/sec
Exposure time 0.5 sec
Interval 10 sec
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Fig. 4 Experimental results of temperature, humidity,
pressure drop, velocity and frost deposition.
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Fig. 5 Frost deposition distribution of front and side views.
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