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Abstract
TE 160379
The purpose of this thesis is 1o study the easibility of mathematical model of solar roof collector
* which used concrete tile size S0x100x2 ¢cm and water as working fluid for testing. Inside the tile, it
consisted of copper tubes with diameter 0.6 cm and 1.0 cm set in Parallel, and ranges between tubes
were 4, 6, 8 and 10 ¢m, size 0.4 m X 0.8 m. The mathematical model waé developed to forecast outlet
water temperature, top surface and bottor: surface temperature of concrete tile, and parameters
affected collector performance and outlet water temperature. Connecting of solar collector cystem and
temperature profile werc included in order w apply to buildings, houses and agricultural greenhouse

and to reduce electrical consumption of air conditioning systen.

By comparing the result of outlet water temoerature, top and bottom surfaces between mathematical
mode! and experimental in the same condinon. we found that errors are negligible and highest error
value of mathematical model was about + § ", The optimum condition of concrete tile is copper tube
with diameter 1.0 cm, range between tube 4 cm, which has heat flux reduction passing capability
about 74% comparing with the tile without cooling, highest water outlet temperature was about
42.10 °C and collector performance was about 63%. The effective parameter of concrete tile with
copper tube of diameter 1.0 cm will increasz with thickness. Furthermore number and  diameter of
copper tubes also affect collector efficiency factor, when increase number of copper tubes and reduce
diameter, collector efficiency tactor Will be lower. This is because heat transfer coefficient of fluid
depends on transfer surface and flow rate of wbe decrecases. However, water outlet temperature affect

flew rate inversely. In connecung the tubes :n Parallel-Series form, water outlet will increase with

number of collectors. However water outlet temperature will decrease if number of collector is added

in parallel, but it has no any effect to collector efficiency factor.





