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Abstract

This research has developed a compound parabolic concentrating solar collector (CPC) b
design, fabricate and test thermal efficiency of the CPC according to ISO 9806 — 1.It was found that thermal
efficiency, heat loss coefficient a, and heat loss coefficient a,of the CPC are equal to 78%, 3.55 and 0.0600
W/m*-°C respectively. The mathematical model was developed to determine the energy production from the CPC
by using solar radiation and ambient temperature data of Phitsanulok province. From the mathematical model,
it was found that the average monthly energy of the CPC is equal to113.28kWh/m’or equal to 1,359.32 KWh/m?per
year. The energy production from the CPC by mathematical model was compared to other solar collectors which
were tested by School of Renewable Energy Technology (SERT), Naresuan University.lt is found that the CPC has
an annual energy production more than 1,200 kWh/m“which is categorized into the high performance solar

collectors group.
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Month Jan  Feb Mar Apr  May @ Jun Jul Aug Sep Oct Nov Dec

SoIarRadiation(kWh/m2/day) 495 566 6.04 63 567 505 487 466 471 463 474 4.81

Air temperature (°C) 252 283 303 301 288 272 268 264 261 247 232 227

1,000.0 -

900.0 4

800.0

700.0

600.0

500.0

400.0

Solar Radiation (W/m?)

300.0

—e—Jan —=—Feb Mar Apr  ——May —e—Jun

200.0

100.0 —+—Jul  ——Aug —~—Sep Oct Nov Dec

6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00

Time
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3. guugieiniausnfentiiiu 30.0 °C (A miunimessullguunienniAuindenetszndng

al

28.0-32.0°C)
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Supply Water

C: Solar Collector, C.V.: Check Valve, F: Flow Transducer, F.T.: Water Filter, Gt: Solar radiation on collector plane, HV:
Hand Valve, L.S.: Level switch control, M: AC motor drive pump, P: Water pump, Pi: Pressure transducer inlet, Po:
Pressure transducer outlet, T: Temperature heating control, Ta: Ambient temperature, Ti: Inlet temperature, To: Outlet
temperature, W: Wind speed
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A9 2 fiayasuNIUAAIANANIIIUEINANNFaLTRIA A LT Ae TR inageL it AENANIMAUNY A 1L

A NuLLRIaIMNANIRANERT (FgNs RUNAT uazAuz, 2012)

FafuSdeinduuuwsEuEe L
RZ
Company A n= 0.57 —21.91 (Ti — Ta)/Gt = 0.94
2
CompanyB | n = 0.62 — 10.37(T; — T,)/G; IE 091
2
Company C | n = 0.64 — 16.24 (T; — T,)/G; R
= 0.99
RZ
CompanyD | 1 = 0.45—3.60(T; —T,)/G; = 0.94
RZ
CompanyE | n = 0.65 — 21.81(T; — T,)/G; = 0.90
RZ
CompanyF | 1 = 0.65—9.23(T; —T,)/G; — 091
RZ
CompanyG | 1 = 0.66 —8.40 (T; — T,)/G; — 0.96
RZ
CompanyH | 1 = 0.88 — 8.84(T; — T,)/G; = 0.90
Foius@enfinduuumnaanufiogrue A Heat Pipe
company! | 11 = 0-57 = 0.54(T) R?
— 0.00366,:('1";1)2 = 0.97
compald n = 0.80 — 2.77(Ty) R?
—0.0200G,(Tx)* | =0.96
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