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Abstract TE 1 35 1 3 3

This rescarch was performed to design and fabricate the economic flat plate solar collector by using
10 scts of condenscrs of automobile air conditioning system, with size of 0.35 m X 0.53 m cach.
The condensers are connected into 2 parallel rows. Each row contains 5 scts in scrics connection
with the total arca of 2.46 im”. The test was performed under stcady statc condition by using constant
water flow raie of 0.02 kg's m’. This test was divided inte 2 ;'ascs: ihe first followed the ASHARE
93-77 standard and the other was tested 10% of total water flow ratc of cool water was fed into the
solar collector at the connection between the 2™ and the 3"‘, the 3" and tiic 4"', and the 4" and the 5"
condensers. respectively. The results from the first case showed that the F (TQO), and F U, of the
collector were 0.693 and 7.1764 W/m’°C respectively, and the pressure drop was 174.75 kPa. The
sccond experiment showed that F (TQU), and F U, were 0.6984 and 6.8086. 0.6971 and 6.7649.
0.6935 and 6.763 W/m’"'C. The heat loss cocfficient decreased duc to the mixing of the cool water in
the solar collector thus the performance was be increased. From the numerical simulation, when the
fed rate of cool water is 35, 10, 15 and 20% of the total water flow rate, the best position to fed water
was found between the 2™ and the 3" condensers at 10% cool watcr of total water flow rate.

In addition, this study uscd the numerical simulations to compare the cfficicncy system, cost per
cnergy output and pay back period of the 3 systems were carried out. The first system used the
collector siinulation to the first case as described before. The second system used the sccond case
solar collector with 10% cool water flow rate that fed into the collector between the 2™ and the 3"

condensers. The last system used domestic commercial flat plate solar coilector, From the
simulation, the performances of the 3 systems were 37.32, 38.73 and 34.62% respectively. The costs
per encrgy output of the 3 systems were 2.98, 2.96 and 5.07 Baht/kWh, and the payback periods
were 3.06, 3.05 and 5.24 ycars, respectively. The calculation method on adjusting F(TQ), and

FRU,, for scries connection of flat plate coilector developed by Oonk could be used in this work.





