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Abstract

Presently, solar hot water systems are making the change from stainless steel to composite hot water
tanks, Among the benefits of composite tanks are good build quality and low price, The main
objective of this project is to determine the optimal parameters for production of composite
materials for use in tank manufacturing. Experimentally, it was determined using tensile tests, that a
composite made from a polyester resin matrix reinforced with using fiberglass chopped strand mat
with a weight of 300 g/mz, can absorb the most mechanical energy. Reinforcement and matrix type
as well as the lay-up patted. From the finite element analysis, a composite with a thickness of 8 mm
experienced a maximum stress of 44.3 MPa and a maximum deflection of 2.22 mm. The analysis on
a composite with a thickness of 6 mm shows it to have a minimum stress of 0.754 MPa and a
maximum stress of 88.6 MPa. The yield strength was determined to be 133.71 MPa for a safety
factor of 2. The results of the analysis indicate that the composites have acceptable mechanical
properties and that the tank thickness can safely be reduced from 8mm to 6mm. A hot water storage
tank was fabricated by a have lay-up process for testing in a real system. The results of the test show
the composite tank have good properties-and a cost lower than stainless steel. However, the
composite tank does have a weight penalty of 5 kg compared with a similar sized stainless steel

tank.





