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Abstract

Concentric evacuated tube solar energy collector has been interested recently since
government has driven to install alternative energy systems in new large building. In this
paper, testing of the evacuated tube collector is conducted in outdoor during daytime by
transient method. The collector thermal efficiencies are plotted in term of (Tn-Tu)/1c.
where T, is inlet working fluid temperature, 7, is atmospheric temperature and I is solar
irradiation on the collector surface. The evacuated tube collector efficiency is ranged from
50% to 63% in real outdoor condition. In addition, the total overall heat loss coefficient
is found to have an inverse variation to (7:,~Ta)/I. so that the coefficient becomes very
high when (T3,-T.)/I. is small.
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A¥7](Concentric evacuated tube solar energy collector), HLAIA] (Energy
delivery rate), HEHE8(

Collector efficiency), AELEAAF(Overall heat loss coefficient)

g4y Fr : Heat removal factor
I t Solar irradiation on a collector surface
Ac ¢ Collector area [m?) (W/m”)
Ar ¢ Absorber area [m?) L : Effective solar irradiation [W/m?)
A 1 Projected area of a outer glass tube (m’) me  Effective heat capacity of collector
¢y Specific heat of water (J/kg:C] (J/m* )

ArdA20059 59 179, AAeR41:20054 69 212
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m. : Mass flow rate (kg/s]

Q. © Heat loss from a collector (W]

g, ' Energy delivery rate of collector (W)

T, @ Inlet working fluid temperature of
collector ()

T,, - QOutlet working fluid temperature of
collector ()

T, : Mean temperature of absorber ()

3

U. : Heat loss coefficient of collector
[W/m®-C)

U, - Effective heat loss coefficient of

absorber surface [W/m?C)

U, : Overall heat loss coefficient(W/m” C)

@, @ Solar absorptance

n. © Collector efficiency (%)

7, - Solar transmittance
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18! 1 Schematic diagram of concentric evacuated tube
solar collector
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J8l. 2 Schematic diagram of the testing apparatus for
concentric evacuated tube solar thermal system
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