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Abstract

This research aims to study thermal efficiency of Asymmetry Compound Parabolic Concentrator
(ACPC), which obtained heat from solar radiation to increase water temperature and using ACPC
with titanium dioxide (TiO,) as a catalyst in photocatalysis for inhibiting bacterial in waste water.
The larger area of ACPC was 0.30x0.58 mz, which was placed to orientate on south and the smaller
area of it was 0.3x0.3 mz, which was placed to orientate north. The back of both plate were covered
by insulation and using 0.22X0.25 m’ stainless steel plate with a thickness of 3 mm, which was
coated with TiO, with a thickness of 250 nm as an absorber plate. It was placed on bottom of acrylic
box, which its area was 0.24x0.27 m’ with a thickness of 0.5 mm and was contained 4.93 L of waste
water. There are 2 ACPC systems were studies in this research. The result found that water
temperature of ACPC system with coated TiO, on stainless steel were 47.38°C and 40.98°C,
respectively and was higher value than ACPC control system (ACPC system with coated flat black
on stainless steel). The highest water temperature was obtained from the ACPC system with coated
TiO, on stainless steel was 52.3°C at solar radiation was 975.6 W/m’ on 01:33 P.M. and for the
ACPC control system with was 44.8°C at solar radiation was 997.71 W/m’ on 01:03 P.M. So, the
water temperature of the ACPC system with coated TiO, on stainless steel was higher than the
ACPC control system as 1-7.5°C. For testing of inhibiting bacterial in waste water found that using
the ACPC system with coated TiO, on stainless steel could reduce amount of bacterial in waste

water from 1.70 x 10° CFU/ml to be 3.4 x 10° CFU/ml when the absorber temperature and the water



temperature were 48.66°C and 46.25 °C, respectively at average solar radiation was 659.38 W/m’,
The reduction of bacterial from the ACPC system with coated TiO, on stainless steel was 5 times of
the ACPC control system. In addition to this research studied mathematical model for predicting
heat transfer of water in hot water system. The result found that comparing data obtained from
experiment and mathematical model was consistent. The highest average error of water temperature
obtained from the ACPC control system and the ACPC system with coated TiO, on stainless steel
were 2.5% and 3.3%, respectively. When increasing scale of equipments in this system, water
temperature was studies and predicted by mathematical model. The result found that the highest
water temperature was 50.6°C at solar radiation was 929.4 W/m’ on 12:03 P.M. for the ACPC
system with coated TiO, on stainless steel and was 54°C at solar radiation was 1000 W/m’ on 12:33
P.M. for the ACPC control system. For predicting water temperature in each month a year found
that the month could produce the highest water temperature was March. So, the water temperature
of the ACPC control system and the ACPC system with coated TiO, on stainless steel were 50.73°C

and 50.72°C, respectively at average solar radiation was 902 W/m’
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