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(Performance Analysis of Hybrid Water Heater of Evacuated Glass Tube

Thermosyphon Solar Collector and Rice Husk Combustion Furnace)
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Abstract
The thermal performance modeling of hybrid water heater of evacuated glass tube solar collector
and rice husk combustion furnace was studied in this research. The solar global radiation and ambient air

temperature data used in the system modeling belongs Phitsanulok province from 7:00 a.m. to 5:00 p.m.



mveNETT23

af the Mecharical Jl]
of Trailond

ETM-010046

7o}

The system can be divided into two parts, i.e. the evacuated glass tube solar collector and the
thermosyphon heat exchanger with using hot flue gas of rice husk combustion in cyclone furnace as a
heat source. The evacuated glass tube is a coaxial double-layer tube made of Borosilicate. It's outside
diameter and inside diameter are 58 and 47 mm respectively. The inside cavity of evacuated glass tube
holes thermosyphon which is made of copper tube with 6/8 inch nominal diameter and filled with R134a
at the filling ratio of 70% of evaporator volume. For latter, the hot gas temperature used in the heat
exchanger modeling is constant at 150°C and the flow rate is 50 m3/min. The heat exchanger is consisted
of array of thermosyphon with staggered arrangement which is made of stainless steel tube with 1 inch
nominal diameter and filled with distilled water at 50% filling ratio of evaporator volume. From all result
analysis, the hybrid water heater system with optimum design of both thermal performance and economic
can be simulated and generate the hot water with the flow rate 1 m3/day at the maximum temperatures of
83.4°C, 81.8°C and 80.3°C in summer, winter and rainy season respectively. The average efficiency of

hybrid system is about 21% in all seasons.

Keywords: hybrid water heater, evacuated glass tube solar collector, thermosyphon heat exchanger, rice
husk combustion furnace
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