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An Experimental Study of Dynamic Type Ice Storage System
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Abstract

In this study, it induced to a conclusion below by experiment consideration to regarding an effective
supercooling ends method of the flow cooling water in a tube of continuous ice making method and
the static cooling water in a tube of continuous ice making method which used magneticfluid in a
dynamic type ice storage system. Continuous ice making in a tube of the flow cooling water was
shortened about 12 minutes until supercooling ends that case which gave vertical eccentricity rotation
magnetic field 120rpm than did not provide magnetic field by experimental result that was tested to
supercooling ends effect from shape control of magneticfluid. Continuous ice making method in a tube
of the static cooling water compared with and reviewed the case that was not provided with the
magnetic field and exposed cooling surface instantaneously by magnetic field. It confirmed that
supercooling degree AT. , A4Ts and AT, became lower because of heat transfering increasing by the
occurrence of natural convection between after cooling starting progress time 1~3 minutes if it did not
give a magnetic field, and performed the supercooling ends when natural convection occurred confirmed
that refrigerating capacity was better. That relation AT. and t,/(AT.— ATs) after convection occurred,

was not depended on Ty and initial temperature if the depth of water and thickness of magneticfluid
were regular and it was possible to verify conjecture of tp from AT and AT..
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Table 1 Physical properties of HC-50

physical properties specification

solute (wt %) magnetite (43.0)

kerosene (45.3)

base-liquid (wt %)

surfactant (wt %) olein acid (11.7)

allowable temperature (C) -20~120
specific gravity (25C) 1.39+0.02
dynamic viscosity (Pa - s, 25C) ]0.0022+0.0005
surface tension (N/cm, 25C) 26+2
staturated magnetization (G) 47504300
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Table 2 Experimental result of critical degree

of supercooling

Average of
experim N critical o t

-entation degree of (min)
supercooling

M, 10 8.37 1 1237

M., 10 8.17 1.8 1205

M. 10 8.15 0.8 | 20.2

M.: 10 8.04 1.1 ] 174

M,. at 30rpm | 10 8.02 0.4 | 14.1

M,. at 120rpm| 10 8.08 06| 11.7
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Fig. 4 Variation of bulk water temperature
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Table 3 k, C and ¢ calculated from the method of

least squares in each terms

Sw k C o
s 10 2.8 237 0.25
20 2.5 58 0.18
«=1.5mm
30 3 99 0.24
10 19 11 0.16
§ w=3mm
20 22 8 0.18
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Fig. 12 Effect of initial temperature AT and
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