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A Study on the Standardization of Test Method of Flat-Plate Liquid-heating Solar
Collectors
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ABSTRACT

Standardization of solar collector test method is desirable for improvement solar
collector quality and Valuation of collector thermal performance.
In the present work, test loop proposed by Chun,® is modified for convenience
of test and obtained accurate collector thermal performance.
An experimental investigation has been carried out with a modified collector test

loop under a real sun condition in ordor to confirm the utility of modified test loop
and study the effect of variation of flow rate on thermal efficiency, the range of
optimum flow rate and critical incident angle.
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Fig. 1 Schematic diagram of test loop for liquid-heating solar collectors
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Table 1. Specifications of the solar collector

Type Flat-plate liquid Type(one cover)
Gross area | 2.43m*(900X 2700X95)
Absorber Black Ni-Cr selective surface
Plate a>093, £<0.1

aluminum roll bonded copper

Tube tube
Glazing 3mm thick glass
Back insulation| 50mm thick glass wool
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Table 2. Collector time constants for various flow

rate
(720=1=860W/m>)
Collector flow
0.01 | 0. 0.03 | 0.04
rate(kg/s-m® 01 | 002 3
Collector time 98 | 92 | 6t | 48
constant (second)

Fig. 22 QA4s} Jdagnte) dAE yelv]
A% 4 dgoltt, YAtze] £ Y9 B
100% 2 81 309 4E 99.8% 4054 975%,
5020 M = 945%, 60504 87.8% = UAMZo) 30

1.1 T
1.0¢ L s
N |

09t !
o~ {
=
= 0.8F 1
=) o EXPERIMENTAL DATA
= !
07 7
Y
T
Z 06 1
=
= 051 7
a8
Q
Z 04}

0.3 — L i

0 15 30 45 60

ANGLE OF INCIDENCE 6(DEGREES)

Fig. 2 Incident angle modifier test results
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Fig. 3 Experimental efficiency data for various flow rate

Table 3. Experimentally obtained y-intercept(Fz(ta)e) and the slope(F:U) of the
collector efficiency curve for various flow rates(G)

G(kg/s-m?)| Test No. Fr(ra)e | Mean F(ta)e F:U, Mean F:U
1 0.61041 —5.30262
2 0.58567 —4.77566
0.01 : o 0.60532 el 5.06757
4 0.61385 —5.16591
1 0.69577 — 450406
2 0.72105 — 474405
0.02 3 0.72592 0.72153 467931 | —4.38526
4 0.72080 —4,08876
5 0.74412 —3.91012
1 0.76952 476865
0.03 2 0.77173 077428 | 474020 | 493739
3 0.78606 — 500402
4 0.76983 —5.23638
1 0.81136 —5.55422
0.04 2 079308 osoesl | _ooom2 | a6
3 0.81857 ' —5.60849 '
4 0.80429 —5.14320
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