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An experimental study on freezing phenomena of water
saturated square cavity with inclined cold surface
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Abstract

It was studied the phenomena of transient freezing of an inclined water-saturated enclo-
sure. One side of the test section was cooled and the other sides were insulated. The effects
of the initial temperature, the inclination angle on the temperature field and the shape of the
ice-water interface were observed.

In the beginning of freezing, with increasing the inclination angle the freezing rate was -
creased and in the stable density layer centered 4°C, the freezing was fast as the convective
fluid flow became small. When the initial temperature was above the 4°C, the frozen thick-
ness in the upper part of inclined surface was thinner than that in the lower part, but with
time the frozen thickness of upper part was thicker than that of lower part, below the 4°C,
the frozen thickness in the upper part was thicker than that of lower part from the begining,
and above the 8°C in the beginning upper part was thinner with concave, but with time thick-

er the upper part, vanishing concave.
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7. Referigeration unit

8. Mass cylinder

9. ‘Temperature recorder
10. IBM PC

11. Thermocouple

1. Test section

2. Cooling chamber

3. Copper plate

4. Styrofoam insulation
5. Circulation pump

6. Constant bath

Fig.1 Schernatic diagram of experimential
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Fig.2 The growth of the ice-water interface
( =0°, Ti=5C, Tc=~67C)
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Fig.3 Vertical temperature distribution with
time(¢ =0°, Ti=5C, Te=—-6C, £=0.5)
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Fig.4 Isotherms after 3 hours
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Fig.8 Isothermals after 1 hour

(6 =45°, Ti=5C, Te=-67C)

Fig.9 The growth of the ice-water interface
(8 =45°, Ti=15TC, Tc=—67C)
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Fig.10 Isotherms after 0.25 hour

(6 =45°, Ti=15C, Tce=—6T)

Fig. 11

Isotherms after 4 hours
(8 =45°, Ti=15C, Te=-67C)
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Fig.15 The growth of the ice-water interface
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Fig.17

Isotherms for 0.25 hour
(8 =135°, Ti=15C, Te=—5TC)
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Fig.19 The growth of the ice-water interface
(6 =180°, Ti=15C, Te=—-67)
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