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Abstract

This study has been carried out to study the thermal performance of an all-glass type
solar collector tube when a heat transfer medium is used with a heat storage unit capable
of preventing pressure build—up within the tube. The heat storage unit is devised such
that it performs the dual function of relieving excessive pressure and storing solar thermal
energy. Different types of heat storage medium are tested under heat-up phase of a
collector tube. It is found that the proposed unit could be used quite effectively if one

wishes to capitalize more aggressively in harnessing the solar energy.
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Fig. 1 Schematic of all-glass tube equipped with a
pressure relief device capable of storing heat

Fig. 2 A view from top
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Fig. 5 The case when antifreeze is used as heat storage medium
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Fig. 6 The case when sodium acetate trihydrate is used as heat storage medium
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Fig. 7 The case when paraffin wax is used as heat storage medium
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Fig. 8 The case when PCM capsules are used as heat storage medium

Table 1. Physical properties of a PCM capsule

melting temperature K8 C
» PMMA *
diameter 2.65 mm
....... WAX
latent heat 272.44 kJ/kg
PMMA
Phase Change Material specific heat(solid) 2.79 kJ/kg - K
specific heat(liquid) 3.68 kJ/kg - K
thermal conductivity(solid) 0.55 W/m+*K
density(solid) 1.45 g/cm’
| »|
2.65 mm subcooling temperature 10 C
crystal growth rate 2.4 mm/sec
Fig. 9 Structure of a PCM capsule
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