106 Industrial Technology Lampang Rajabhat University Journal

MsERNANTSOUEIMeANNSauVRIsEUU N Sa UL findTia Uy
anusouasulagmsivaisazarsRuunluluaisusdeniing
Thermal Performance Improvement of Solar Hot Water System
Having Assisted Heat Pump with Silver Nano-Fluid in Solar

Collector
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Abstract
This study used 10,000 ppm silver nano-fluid as the working fluid in the solar
collector of a hot water system which utilized a heat pump as an auxiliary during
periods of inadequate solar radiation level. The solar collector was a 2.16 m’ flat-
plate type, of which the thermal characteristics Fz(za), and FgU, were 0.816 and
7.123 W/m’K for silver nano-fluid compared with 0.723 and 8.314 W/m’K for water.

The collectors were connected in parallel and delivered heated water to a 500 liter
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well-insulated storage tank, which had a R134 heat pump as an auxiliary. The heat
pump, which consumed 380 W of electrical power, was turned on when the water
temperature in the storage tank was lower than 45°C. The system performance was
tested with different working fluids in the solar collector in a simulation using the hot
water demand of a building in Chiang Mai. The study considered the heat gain from
the solar collector and the electrical consumption of the heat pump. It was found
that the system with silver nano-fluid extracted the most heat from the solar
collector, which resulted in lower consumption of electrical energy in the heat pump
and thus lower greenhouse gas emissions were generated; this was estimated to be
2,727.81 kgcoy/year.

Keywords: thermal performance, solar hot water system, heat pump, silver nano-

fluid
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fviat
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2. doyassdending uaztoyagaumgieiniaseus (Chaichana et al., 2009)
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