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The mathematical model of the hybrid water heater of evacuated tube thermosyphon
solar collector and rice husk combustion furnace was developed in order to study the effect of
various parameters on its thermal performance. The hybrid water heater prototype was designed,
constructed and experimental investigated at the hot water flow rate of 2 I/min and flue gas flow
rate of 2.7 m’/min. It was found that the evacuated glass tube solar collector was consisted of 15
copper tubes of thenﬁosyphnn with the evaporator, condenser and adiabatic lengths of 1.5 m,
0.25 m and 0.24 m respectively. The copper thermosyphons were filled with R-134a at 70% of
evaporator volume and the hot water storage tank was 15 1. The thermosyphon heat exchanger
was consisted of 6 rows of tubes in the airflow directlilon and 8 rows of tubes in the transverse
direction. The longitudinal and transverse pitches were 0.06 m. Thermosyphon was made of
stainless steel tube and filled with distilled water at 50% of evaporator volume. The total length of
thermosyphon was 1.5 m and its evaporator, condenser and adiabatic lengths were 0.60 m, 0.85 m
and 0.05 respectively. The tested hybrid water heater system was able to generate th_e hot water at
the maximum temperature of 52.4°C and the average efficiency of hybrid system along the time
of the day was 23.4%. The average inaccuracy of thermal performance between experimental and
simulation models was low at 4.5 %. Thus this mathematical model was able to be used to
predict the thermal performance of the hybrid water heater of evacuated tube thermosyphon solar

collector and rice husk combustion furnace.





