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A Study on Transport and Heat Utilization of Ice Slurries
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ABSTRACT: To investigate hydraulic and thermal characteristics of ice slurries in a circular
tube, ice slurries were tested in a flow loop with a constant heat flux test section, for ranges
of flow velocity, ice fraction and heat flux. Heat transfer coefficients and friction factors of
ice slurries were calculated by measuring the outer wall temperatures of the test section and
the pressure drops over the test section. Heat transfer coefficients of ice slurries were 9%
higher than the heat transfer coefficients expected by Petukhov. Friction factors were about
4% lower than the friction factors expected by Petukhov. The effective thermal capacity of ice
slurry with 12.8% ice fraction, was found to be about 3 times higher than the thermal ca-
pacity of water.
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Fig. 1 Experimental apparatus of convective heat transfer test.
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Table 1 Experimental test condition

Test without| Test with
heating heating
Heat flux (kW) - 9.75~18.04
Velocity (m/s) 15~273 1.96~2.54
Ice fraction (%) 47~1258 | 3.08~12.58
Re no. 8800~ 15400 {12900~ 17700
Qutlet temp.(TC) 0.0 3.98~20.47
Inlet press.(kgf/cm®)| 0.4~09 0.44~06
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Fig. 2 Nusselt number of ice slurry with vari-
ous test conditions.
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Fig. 3 Friction factor of ice slurry with vari-
ous test conditions.
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