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Abstract

This research was the development of automatic hot water production by the
solar-electric heater combination system. The 80°C and 150 liters of hot water produced
from the prototype system use in the livestock house, university farm, Suranaree
University of Technology. The research study consist of a small model system and the
prototype system. The study found that the small model system with the parabolic
solar trough collector, a 1,000 W of electric heater immerged in tank and water pump
can automatically produces the hot water. Testing of 70°C hot water production at 13.00
PM — 15.00 PM of the day with the small model system in 3 cases, only solar energy,
combination system and only electric heater energy found the average of water
temperature in the collector and tank are 68.2°C and 48.1°C, 70.3°C and 66.6°C, 22.8°C
and 67.5°C respectively. The combination system and only electric heater system
consumed the energy at 2,160 kJ and 2,520 kJ in 2 hours respectively.

For the prototype system, the testing of a 24 m? of parabolic solar trough aperture area
in 150 liters of hot water production at 8.30 AM - 16.30 PM with 6, 9 and 12 liter/ min
of water flow rate found that the forced circulating water from tank to collector give a
power and efficiency in system at 1.19 kW, 1.02 kW and 0.91 kW and 6.67%, 4.30% and
4.01% respectively. The one pass of water flow through the collector with 6, 9 and 12
liter/min of water flow rate give a power and efficiency in system at 3.14 kW, 3.45 kW
and 6.70 kW and 13.46%, 14.50% and 28.47% respectively. The highest and fastest
increasing of water in tank temperature occur at water flow rate of 6 liter/min and the
assisting of solar energy can reduces the electric energy of the system from 31,663 kJ to
13,794 kJ. The maximum water in tank temperature heated by solar collector is 58°C at

14.30 PM of the day and maximum percentage of energy reduction is 57.24%.





