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Abstract Of Thesis:

The present dissertation involves two division: the numerical work and the experimental work for a solar collector with wax as phase change
material PCM, the use of the thermosyphon was studied with solar collector type evacuated tube glass, with a tank for storing water, and containers
of paraffin wax which represent the internal surface of the tank as water is in contact with the surface of the containers. The PCM can be benefitted
for heat storage and using this heat to obtain water with high temperatures even during the absence of the heat source or during the night. The study
was with different cases: with and without PCM, and with and without loads, as loads are 015, 0.27, 0.353, 0.36, 0.39, 0.6, 0.8, and 0.866 L/H. The
numerical work comprises three parts to simulate the thermosyphon to find out its distribution of temperatures, the water tank to find out its
distribution of temperatures in addition to velocity contours of water, and temperatures distribution of the PCM. this has been performed through
using CFD technique and the construction of programs in Fortran 90 language, these programs comprise subroutine program of the thermosyphon
through which the energy equation has been solved, the main program is concerned with the water of the tank and solving the Navier stokes
equations in 3D by finite volume method and SIMPLE algorithm to find out the distributions, and subroutine for PCM containers which solves the
energy equation in 3D without viscous dissipation by control volume finite difference approach.As for the experimental work, a rig has been
constructed to perform the experiments in this study. The rig consists of the first part which is an evacuated glass tube representing solar collector
with external diameter 46mm and internal diameter 36mm; the second part is a thermosyphon which is used to transfer the heat, it is a copper tube
with a diameter of 16 mm consisting of two sections: the evaporator, which is inserted into the evacuated glass tube, and the condenser, which is
inserted into the tank of water which is the third part. The results show that, the increase of heat flux with a rate of 33.3% leads to an increase of
temperatures for the thermosyphon with an average of 10°C, 6°C for the water in the tank, and the time of PCM melting decreases into an average
of 25%. With different loads, it was found that the best performance was with load 0.36 L/H and heat flux 750 W/m?.it was also found that with or
without load, the temperatures of water are higher with PCM, so these temperatures with PCM and high load 0.866 L/H are no less than 35 °C, and
higher than 40.5 °C with load 0.15 L/H all night long. Different increasing load conditions results in a decrease of the time for PCM solidifying
with 20.8% to 29.16 %.From the experimental and numerical results there appeared clearly a good agreement, with a difference of 3% to 14%.




