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Steady State Test Quasi-dynamic Test
Parameter/Standard | ISO 9806 : 2013 EN 12975-2 : 20 ISO 9806 : 2013 This Research
Solar irradiance > 700 > 700 - -
(W/m?)
Deviation of +50 +50 - -
irradiance (W/m?)
Air speed 2~4 m/s 2~4 m/s 1-4 m/s 1-4 m/s
Flow rate 0.02 0.02 0.02 0.02
(kg/s - m®)
Deviation of Flow + 1% + 1% + 1% +2%
rate
Deviation of Inlet +0.1K +0.1K + 1K +1K
temperature
Diffusion limit <30%, test >30%, | <30%, test >30%, - -
corret corret
Number of inlet 4 at least 4 at least 4 at least no points | 4 at least no points
temperature 4 points each 4 points each limited limited
Measure time 15 min at least 10 min at least  |4-5 sequence, 3 hr at|4-5 sequence, 3 hr at
least each least each
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JZE (m) 0.001 FME(Box) (52) BVEAMEH(W/meK) | 7.733 +1.383
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Key:

1.Ambient temperature sensor
2.Pyrannometer
3.Anemometer
4.pyrgeometer

5.Solar collector

6.Insulated pipe
7.Temperature sensor(outlet)
8.Air vent

9.Pressure gauge(outlet)
10.Flow control valve
11Vessel

12. Temperature sensor(inlet)
13. Pressure gauge(inlet)
14.Flow meter

15.Tank#2
16.Heater for primary temperature control
17.Tank#1
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*(T,—T,)+c,*(E,.—c°*T,")—cs*dT,/dt

3)

Horbng, ¢ BRI R ERCR (R E BRI 5E
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MR - RS - BERITREENNSEAE K

BEHTRESS ~ JB RS ~ BRIREE - RH AL

RIS BECREHET/ERERAR  SEENRE

23R B - E R E

B > EEREIS AR fy1 Hz o JlUE &
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BN o B IEREEE R HIBERSCRE -
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) ¢ R ARG A AR ] R S R e

Experimen T : : z
Raw Data Combination of Four Inlet Mixed Data Points
Temperature l
Calculation of Quasi-dynamic Test
Parameters(Q/A, Gd, Gb ...)
- Diffusion Fraction 1
Take Mean'by different Processed n=0 “;;_n;c fon

Time Data Points
Interval Selected
11 Select ﬁnough emove Unreasonble Points

Points |
| 6ra S1 Second Stage filter
a
Calculation of Coefficients of

= Quasi-Dynamic Model with MLR

n Required Range m (CI'CT"")
First Stage filte Estimation of the Optimal
First Inlet Temperature Eﬁ'iciencx ofl"PC 7 L
Second Inlet Temperature -
et Temperature
Fourth Inlet Temperature | Output File I
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LR ¢ AIg



LEE &2 ERNEXGE

IREMHHNSHEAEE - AR ES R T
LI ERFI - AWTFEA R HEEEA s »
VIR F PR -

(&3 R V-3t R FE AN [F) T T T A A
IS 21 2 S80RE Hh 47 TP RIS (80 (no ELEE B A4
FREE R B (h) AT o B FAL > LR
BT IR AVELR > Hin, Bih, SIECEF IR
HEEE 2 SR EFHENRE - & PR

2 min * 4 min---Z§

EEE VIR ERRITTT 67
FEARZEA BRI L o 25 DU A R BE (7 AL
A EH PR R ) P E R A (E
ST AR - ERAE4 > BRIHLARE
e R R B RS » HETRGE RN R ERCR
no FUFHEHRZELIEO~1.1% A% - DIEF#iEsT
REERVHB R 2R AFPC-1491.1% > FPC-2
§90.5%) > EBIRLE PR - HAAE fm 2=
EAEL%A  FoRA[FIRFRERE TS - i, AYEF

RIEHIBL240001% - HEt BRI, Blh, (5% (SZEAR Mt Hh, - ISP EIBEHERIES
08 —=—FpcTn, 0
e FPC-2n,
* FPC-1,h,, {8
071 » FPC-2h,,
B P * *
= ol e § ¢ 8 3 §'7F
# 06 > > 1 =
b pe - 4 bl £
A 1° 2
o Z
0.5}
45
04 | 1 | N 1 1 " 1 4
0 100 200 300 400 500
Time interval of average (sec)
(B3 A [E IR R, Bilh g RS R (17)~480F) - FEAER &)
BORCR A
2 15
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Experimental Study on Performance of Single-Fin
Solar Collector

Kuo-Che Tseng' Keh-Chin Chang”™

ABSTRACT

This study investigates the performances of the flat-plate solar collectors constituted of single tube and
single fin. There are two different types of flat-plate collector (FPC) in this study. The first one is that the
FPC tube is mounted on the sunny side; while the second one is that the FPC tube is mounted on the back
of the sunny side. ISO 9806:2013 records a quasi-dynamic test (QDT) on FPC performance under variable
and real weather conditions. Based on the standard of QDT, two types of FPCs were tested with five
different inlet flow rates in Tainan, Taiwan for their performance analyses. The tube of the first FPC module
was irradiated by the solar radiation directly, so the energy transferring path was comparatively shorter. At a
small inlet flow rate, the optimal efficiency without heat loss (1,) of the FPC was almost 0.66. 1, decreased
gradually as the inlet flow rate was increasing. In the second FPC module, solar radiation irradiates to the
absorber plate of the FPC. The heat was transferred to the tube of the FPC via thermal conduction. At a
small inlet flow rate, 1, of the second FPC was at most 0.60. As the flow rate was increasing, n, is increased
gradually to 0.63 at around the standard inlet flow rate stated in ISO 9806:2013: then, 1, is decreased as
the flow rate increases further. In the first FPC module, the tube of the FPC contacted the air layer inside
the FPC system directly, so the mean temperature of the FPC was higher in the process of solar energy
absorption. As a result, the degree of heat loss of the first FPC is higher than the second FPC. In the present
study, the temperature of work fluid is increased about 5~10°C as passing through the FPC system. Because
the average temperature of FPC system is higher than the ambient one, the heat loss of FPC system
occurs certainly. It led to that performance of the first FPC module is worse than the second one. The only
advantage for the first FRC module is observed under the conditions of the small inlet flow rate (0.180 1/
min) together with the small temperature differences between the system and the environment or the high
global solar radiation (i.e., (Tm-Ta) / G < 0.041°C * m’/W).

Keywords: Flat-plate collector, solar energy, quasi-dynamic test
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