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Abstract
This paper is to study a cooling system for a movable raw
milk container. A standard size container of 40 liters was the

case study, and the main objective was to lower the milk

temperature from 39°C to approximately 4°C within 45 minutes.
The study can be divided into two parts. The first part was the
design of heat transfer area of the cooling coil. A mathematical
model of natural convective heat transfer was constructed for
transient state of cooling. It was found that the model found non-
linear and can be solved by numerical integration. However, there
were some design parameters to be specified which were the

tube length (33 cm.) and the surface temperature of cooling coil

(1°C). The heat transfer area obtained by the model was 0.1866
m2 at 33 cm. of height. The second part was a study of
temperature profiles of milk in the radial direction of the container
to confirm that the milk temperature can be decreased
thoroughly. A mathematical model by the conservation of heat at
unsteady-state operation and one dimension heat transfer was
introduced. The assumptions for the model were a constant
temperature at the cooling coil surface, no heat transfer to the
container wall, and milk stream velocity occurring only in the
radial direction. By solving the model with finite difference
method, the results were relationships between milk temperature
and time along with distance in the radius direction for several

value of stream velocity. From the model study, it can be found



that only natural convective heat transfer will not lead us to the

target temperature of 4°C within 45 minutes. At least 6><10'5 m/s
of the radius velocity has to be introduced via an agitator in order
to achieve the target. Finally, the obtained velocity can be used

to design the optimum operating condition for milk stirring.
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	This paper is to study a cooling system for a movable raw milk container. A standard size container of 40 liters was the case study, and the main objective was to lower the milk temperature from 39(C to approximately 4(C within 45 minutes. The study ca
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