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Effect of Copper Pipe Embedding at Different Depths in Asphalt Layer on
Thermal Efficiency of Asphalt Solar Water Heaters
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Abstract
This paper aimed to study the effect of embedding copper pipes at different depths in asphalt layer on
thermal efficiency of asphalt solar water heaters. Both solar water heaters (Type A and Type B) used in this study
had a solar absorber made from mixed asphalt with the size of 0.8 m x 0.8 m covered with a glass cover. In the
asphalt layer, copper pipes were embedded. For the heater Type A, only three quarters of the diameter (7.5 mm)
of the copper pipes were embedded in the asphalt layer and for the heater Type B, the copper pipes were

embedded 25 mm deep from the surface of the asphalt layer. From this study, it was found that the maximum
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temperatures of mixed asphalt and hot water were 69°C and 53.70°C, respectively, for the water heater Type A

and 70.5°C and 5 0.4°C, respectively, for the water heater Type B. Moreover, it was also found that the water

heater Type A had the maximum thermal efficiency of 80% with a daily average of 57% while the water heater

Type B had the maximum thermal efficiency of 69% with a daily average of 44% .

This study indicated that

embedding copper pipes into the solar absorbers at different depths affected thermal efficiency of the solar water

heaters.

Keywords: Solar water heater, Asphalt, Solar absorber, Thermal efficiency
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Figure 2 Positions for temperature measurement for Type A (A) and Type B (B) asphalt solar water heaters
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Figure 3 Solar intensity and ambient temperature at different times
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Figure 5 Comparison of water temperature between Type A and Type B asphalt solar water heaters
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Figure 6 Comparison of outlet water temperature and percent of temperature increase

between Type A and Type B asphalt solar water heaters

46



a

NIMTINeIEnERwazinalulag unIMedeauasIvs1ll U9 25 atufl 1 weuunTiAu-luweu 2566

25

ézo W Cumulative heat Type A-~(KW.h)

£ 3

= B Curnulative heat,Type B-(KW.h)

g 15 |

e

[}

2

210 |

i

3

£ 5

3

O

0
C OO0 COQCO0OO0O0OCOO0OO0O0O0CO0OCCOOC OO
oo
W OO NI WNWOWWOWONO NI N N0
RLIFIIFITTTIAAIAIAANIANIIQRQQIIR
OO0 00O O0OCOO0O0000QCO0O00O0000COQ0
CC000000200000200000008 0
OM~O0OOO NN TFWNO~0NOD NS <N TN
COO0OO0Odd— et A NNNNNODOCOC O
Time (hr)

Figure 7 Comparison of absorber plate cumulative heat between Type A and Type B asphalt solar water heaters
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Figure 8 Comparison of useful energy between Type A and Type B asphalt solar water heaters
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Figure 9 Comparison of efficiency between Type A and Type B asphalt solar water heaters
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