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Abstract - The thermal performance for test system with evacuated tubular solar collector is experimentally
investigated to obtain the basis data for developing new type solar collector. For this purpose, the test system
was designed using CATIA and then after being manufactured, the system was tested using evacuated tubular
solar collector. Numerical analysis, furthermore, was performed using ANSYS Fluent V.13 for glass evacuated
tubular solar collector. The results showed that as setting temperature difference(AT) of system was increased,
total operating(working) time was almost same in all cases, even though operating count was decreased. The
results of numerical analysis showed that as temperature of solar absorber in glass evacuated tubular solar
collector was high, the drop-rate of temperature of center part was increased.

Key words : Renewable energy, Solar heat energy, Solar collector, System of performance test, Numerical
analysis of solar heat
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Fig. 1. CATIA modeling of system for
performance test.
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Fig. 2. Photograph of system for performance test.
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Fig. 3. (a) Temperature variation with respect to elapsed
time (AT=6T).
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Fig. 3. (c) Temperature variation with respect to elapsed
time (AT=16C).
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Fig. 3. (b) Temperature variation with respect to elapsed
time (AT=117C).

60

50 -

40 +

Temp. (°C)

30 -

20

0 20 40 60 80 100 120
Elapsed time (min.)

Fig. 3. (d) Temperature variation with respect to elapsed
time (AT=207T).
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Fig. 6. Modeling of heat pipe in solar collector and
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Fig. 8. CATIA modeling of solar collector with
double evacuated tube-type.
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Fig. 7. Temperature of heat pipe with respect to elapsed
time.
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Fig. 11. (a) Temperature distribution of solar collector
when temperature of heating area is 100C
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Fig. 12. Velocity vector of solar collector when
temperature of heating area is 100°C (upper part).
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