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The objectives of this study were to design the heat insulation equipment
to prevent heat transferance from the surroundings to the cooling pool of the bottle-
top electric drinking water cooler and to reduce electric energy consumption.

The heat insulation equipment was composed of two parts, the first part
was the plastic sectional cone which divided the air in the cooling pool into two parts,
the upper part of the air acted as insulation. This part of the equipment functioned to
prevent minor heat that transferred from the water in the bottle through the bottle
surface and the heat that transferred via the air that flowed through the air inlet.
The second part was the plastic container that contained three different insulation
materials for comparison. These materials were Polystyrene foam, fiber glass and air
in the closed container. The function of this part was to prevent major heat transfer by
the way of the water in the bottle to the water in the cooling pool. The heat insulation
equipment was tried out in experiments at two levels of cooling load. The low load
was 5.34 litres and high load was 9.36 litres of water, that was pumped within 8
hours of the experiment. This was repeated 3 times for the experiment.

The results of the experiments are as follows :

1. At low load the difference in efficiency in reducing electric energy
between fiber glass and Polystyrene foam is significant. Polystyrene foam can re-
duce 1.75% and fiber glass can reduce 9.62% and air can reduce 4.67%.

2. Athigh load the efficiency in reducing electric energy of most of the
three materials are insignificant, Polystyrene foam can reduce 9.96%, fiber glass can
reduce 12.64% and air can reduce 13.12%.

When we consider other items such as Profit/Cost ratio, convenience in
use, in production and waste. The conclusion is, at high load, the most appropriate
insulation for this study is air and at low load the most appropriate insulation is fiber
glass.

About the design for manufacture, the efficiency of heat insulation of air
can be increased by dividing the air into many layers to reduce the flow of the air.
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