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ABSTRACT

This paper reports the experimental results concerning the thermal performance of a freez_e-protected
direct solar water heating system. The direct system tested has been rnanufactured to pre_vent any
breakage during harsh wintry conditions by specially designed riser and downcomer headers capable of
fe]jeving extra pressure due to freezing of water. The direct system tested has shown 10%
improvement in its efficiency over that of a indirect type system using antifreeze as the heat transfer
medium. It 1s felt that any direct system of its kind could galVanjz_e the whole solar industry if further
improvements are made to ensure its durability.
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Fig. 1. Schematic diagram of the "Direct
System” developed
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Fig. 2. Schematic diagram of the experimental
apparatus
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Table 1. Absorber specifications

ltem Specification

Overall Dimension 1200 X1800 X80mm

Absorber Surface

Treatment Black-Cr Coating

Absorber Plate Aluminium 0.3mm

Header Tube Copper, 25mm
Riser Tube Copper
Case Al
. Single Tempered
Glazing Class
Insulation Polyurethan Form
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Table 2. Thermal performance of the freeze-
protected direct solar water heating
system
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Fig. 5. Comparative analysis of the direct system with the heat pipe System.
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