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Ambient temperature sensor

Temperature sensor (Tout)

Air vent

Insulated pipe

Solar collector

Heater / cooler for primary temperature control
Pressure gauge

Safety valve

Expansion tank

10 Pump

11 Bypass valve

12 Flow control valve

13 Filter (200 pm)

14 Sight glass

15 Flow meter

16 Secondary temperature regulator
17 Artificial wind generator

18 Temperature sensor (Tin)

19 Pyrgeometer

20 Pyranometer

21 Anemometer
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A Study on Correction Factor of Diffuse Fraction to
Thermal Performance Test of Glazed Flat-Plate
Solar Thermal Collections in Taiwan

Chia-Chun Chen'  Keh-Chin Chnag” Kung-Ming Chun’

ABSTRACT

Solar water heater is one of the most popular applications of solar energy so far. Among various
types of solar water heaters installed in Taiwan, the glazed flat-plate type is the dominant one (occupying
about 93% in area installed between 2000 and 2017). The current thermal-performance testing standard of
solar thermal collector in Taiwan, CNS 15165-1, is in compliance with ISO 9806:1994. According to the
standard, it mentions that the correction to the instant thermal collecting efficiency (i) is necessary as the
solar diffuse fraction (d) is greater than 20%. However, it does not mention how to correct. In view of the
subtropical, oceanic climate in Taiwan, solar diffuse fraction is relatively high. The necessity of correction
factor of d to # has to study. In this study, 35 sets of solar thermal collectors manufactured in Taiwan were
tested under the conditions specified in CNS 15165-1 but with the different d values (< 50%). The results
show that there exist relatively remarkable effects of d on # at four various inlet water temperatures. The
statistical regression formulae of correction of d to #, which were obtained from the data of these thermal
performance tests, can be applied to the future testing of CNS 15165-1.

Keywords: performance testing standard of solar thermal collector, solar thermal application, solar
diffuse fraction, glazed flat-plate solar water collector.
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