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Frost formation on the heat exchanger
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Frosting time : 65 min 52sec
Defrosting time :  11min 30 sec
Chiller 1 : 1°C
Chiller 2 : -25 °C
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Photographing interval (frosting) : 4.3 sec
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Chiller 1 : 1°C

Chiller 2 : -25°C

Air velocity : 50cm/sec
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Neutron beam
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Photographing interval (frosting) : 6.3 sec
Photographing interval (defrosting) : 2.5 sec
Exposure time : 1 sec
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Image processing of the X-ray radiography

to estimate the local water deposition rate

W= #Gray level of non-frosting condition
(attenuated by only the test section)

SO(X! y’tO) = G(X! y!t) exp{_ptﬂm,tat (X’ y)} + O(Xv y)

1[min]
non-frosting ® Gray level of frosting condition
condition _
(attenuated by test section and frost layer)
S(%,¥,1) = G(X,y,t)exp{ ~pyttm 15 (X, Y)
= Pkt wOw (X, y,t)} +0(x,Y)
€S is devided by S, then, the X-ray attenuation
121[min] by test section can be eliminated.
frosting
condition € The local frost deposition rate
o...ca Myt = PwOw (X, Y,1)
X-ray radiography images | 1 S(x,y,t)—0O(x,y)
X-ray intensities are almost the same. 4 B So(X, ¥,t5) —O(X,Y)

However, X-ray beam slightly = —
decrease by the frost layer. Hm.w
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Fig.4 Melting model

Z 8 Katsuta, K et al, An Analytical Study of Defrosting by the Ambient
Air Under Natural Convention, Transactions of the japan society of
Refrigerating and Air Conditioning Engineers, 1983, 58(669), pp.645-

650.(in Japanese)

&
t=180 [sec
Fig.5 Water saturation

ZH8:N. Shimomura, and S. Katayama, A Study of Frost layer
Change on Defrosting, Transactions of the Japan Society of
Refrigerating and Air Conditioning Engineers, 31(2) (2014), pp.219-
227. (in Japanese)
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Photographing interval (frosting) : 6.3 sec
Photographing interval (defrosting) : 2.5 sec
Exposure time : 1 sec
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