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ABSTRACT

The propose of this research was to design and build the heat storage using paraffin as the
working media. The heat storage was tested to find the appropriate conditions in the heat storage
applications. These were 3 parameters to study in this research which were the air flow rate, the
diameter of pipe and the distance between the pipes. The heat storage was built as a cube in a
dimension of 35 x 35 x 100 cm. (height x width x length) containing 100 kg of paraffin. The 16 and
9 aluminum pipes with diameter of 25.4 mm. and 50.8 mm respectively were used for exchanging
heat between paraffin and air. The heating unit comprised of 3 set of heaters (each 1000 W). The air
flow rate was set at 0.4, 0.8 and 1.3 m/s. The distances between pipes center were varied at 50.8 and
76.2 mm. The experimental of heat transfer between paraffin in the storage unit initial temperature
of 72°C (liquid phase) and the air outlet at room temperature (28°C) were measured for 18 hours. It
was found that the paraffin temperatures and the heat released rate decreased rapidly during the first
1-3 hours period and then they decreased gradually. The theory of heat transfer of a substance
changes state is temperature must be maintained at the melting. However, the result showed the
decreasing of paraffin’s temperature during heat transfer because part of paraffin was solidified and

transferred sensible heat instead.

In this part was investigated about the effectiveness of heat transfer between the paraffin in
the storage unit and the air outlet. The energy input was the thermal energy of the paraffin, which

had the thermal energy in the phase change unit (latent heat and sensible heat). The latent heat of



melting were 206 klJ/kg and specific heat were 2.49 kJ/kg®C and the total thermal energy of paraffin
were 23,588 kJ. The results showed that the conditions which heat pipes diameter 50.8 mm distance
between the pipe 25.4 mm and the air flow rate 1.3 m/s had the highest thermal efficiency. The rate
of heat transfer was 14,843.59 kJ totals of 18 hours, equivalent to 76.51% of the amount of total
heat in the heat storage unit. The flow situations inside the pipes was the most factors were affected
on the effectiveness. It was found that when the Reynolds number down from 3888.35 to 1063.48
the effectiveness were drop to 60.29%. The thick layer of paraffin was minimal factor were affected
on the effectiveness, when increasing the distance between the tubes of 50.8 mm 76.2 mm 18.46%,

resulting in reduced effectiveness.



