TR o

IR R IVF—] Vol.23,No.2, HAK
O T R

BT V¥ —24 - 19974 3 B 31A%IT

FNSAINC L5 8K 27 L R 5 IR A2 O Bis

DEVELOPMENT OF TIME-TEMPERATURE INTEGRATORS FOR ICE MAKING SYSTEM
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Abstract

Two types of time -temperature integrators were developed for ice making systems that use
of outdoor cold air in the ice making process. The characteristics of the integrators are as
follows.
1. A simple time - temperature integrator called the ” Fountain Unit” was used as one of the
components of the water discharge apparatus in an ice making system. The Fountain Unit
consists of a specially constructed 25L stainless steel water tank, a thermostat, a bottom
inflow line and an upper discharge orifice. When the temperature of source water supplied
through the bottom of the Fountain Unit is uniform, the Fountain Unit serves to control the
volume of water discharged per hour in proportion to the ambient air temperature.

2. When the Fountain Unit is used as a time - temperature integrator and water discharge
apparatus, and when the velocity of the outdoor air directed over the ice surface is uniform,
the resulting growth of the ice block corresponds closely with the integrated outdoor air
temperature.

3. Another simple time-temperature integrator was developed, consisting of a 636mL
plastic container holding an antifreeze solution, an electric heater and a thermostat. With this
system, the on-off frequency of the thermostat was found to be linearly related to the
ambient air temperature.

Key WOI‘dS:time-temperature integrator, ice making, cold outdoor air, layer - by - layer
method, winter coldness, Fountain Unit. )
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