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Abstract:

In this thesis, a practical study was carried out to improve the
melting rate of paraffin wax as a phase change material (PCM) of a
copper tube on which three copper longitudinal fins of length, width
and height (21, 0.1, 4.5 cm) were installed by welding method and at
different angles. It was placed inside a rectangular plastic container
with dimensions (13x 13x 23 cm) as a horizontal thermal energy
storage unit (LTESU) practically by the flow of hot water inside the
tube.

The model and system of the practical study that provides the
conditions are designed to study the effect of the positions of a finned
tube (three fins) at angles (0, 30, 60 and 90) degrees relative to the
positive x-coordinate, on the process of melting the phase variable
material (wax) as well as the effect of flow rate at (7.5, 15 and 22.5)
L/min, and fluid temperature at (55, 65 and 75) °C.

The results showed an increase in the melting fraction was
(64.3)% at the inlet water temperature of (75) degree Celsius
compared with temperature at (55) degrees Celsius, and (17.5)% at the
flow rate of (22.5) liters/min. compared with the flow rate of (7.5)
liters/ min and (25.6)% at the angle of orientation of the finned tube
(30) degrees compared with the angle of (90) degrees.

The results also showed that the percentage of enhancement in
the amount of melting was (5.74)% at a temperature of (55) degrees
Celsius, the amount of water flow was (7.5) liters/min and the angle
of rotation was (30°) and (11.9)% when a water inlet temperature of
(65°C), the degree and amount of flow (15) liters/min. and the angle
of rotation (30°) and (12.03)% when the inlet water temperature is (75)
degrees Celsius, a amount of flow (22.5) liters/minute and the angle
of rotation (30°). The average amount of heat stored inside paraffin
wax was gradually calculated during (100) minutes and the best rate
was (502.4) watts at (75) degrees Celsius, the angle of rotation of the
fins at (30°) and the amount of water flow at (22.5) liters/min.



