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ABSTRACT KEYW ORD
Purpose: Photovoltaic system is a technique for producing electrical power by utilizing solar energy, which canbe ~ Ef &
used over 20 years with simple maintenance. However, in the case of photovoltaic systems, the energy conversion EH Ostiéri% A"
Hedd

efficiency decreases as the surface temperature of module increases, compared with other renewable energy

technologies. In this regard, PVT module can increase the energy utilization of a composite module as producing heat  photovoltaic

and electricity simultaneously by using solar energy. Currently, many researches have been promoting in order to  Photovoltaic/Thermal system
develop a high efficiency PVT module in Korea. However, there are a few studies about the performance of the modules ~ Performance Test
corresponding the shape of types and various heat exchangers of the PVT module. In this study, the electrical

performance was measured by the change of the ambient temperature and the circulating water temperature using the

fabricated PVT module. Method: Experiments were performed using a solar simulator. And this experiment was

assumed that the weather condition was in each season, as winter, spring, autumn and summer. It was identified that the

I-V curve associated with the change of the experimental conditions and confirmed the change in the electrical

characteristics. Result: As a result, it was figured out that the surface temperature and the electrical performance
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changes in case conditions. The electrical performance was calculated in different temperature condition and the power ~ Received August 10, 2015

production was confirmed by the change of module temperature.
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Fig. 1. PVT module definition
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Table. 1. Photovoltaic module electrical characteristic

STC Nominal maximum output power(Pay) 250 W

Open circuit voltage (Voc) 36.78 V

Short circuit current (Is) 893 A

Nominal maximum output voltage (Vi) 3046 V

Nominal maximum output current (Iyax) 821 A

Maximum system voltage (V) 1000 V

Module size (mm) 1644 x 992 x 40
Module conversion efficiency 1533 %
Cell type Single crystal

AZE PVT REC] 140 2E PVRE W SA0-2 &
So)EEhg ol gatgon] due nho| L 7S ol gate] A

shedet. AsHS 15t sho] i 27 0] Zphv} 147]9] Ao
2 FAEo] 9lon, Fke] Zolk 99 2em= 27 10mm, AT
© 135.2cmZele] 37 $mm¢] ¥ AHESHLt Qe
Wiz AL A B AZALS TR 2k PVTREY] &
o ATl QUL HAAE o) §5te] uhzIstelct,

=]
b

El

Fig. 2. Heat exchanger piping design
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Table. 2. Experimental condition Power = (Ta )n]AM GT Area Mpw
Chanber Inlet ..
Temperature temperature SOla(IV;flr(rl‘lz?tlon o o
O O T e B
Case 11 5 o 1 QAT THE PVRES] FHE
Case 1-2 5 10 GT: BE BHO] TYAF
Case 1-3 15 .
IAM : Q412 2474
Case 2-1 10 PVE‘:EI 1%7] _ o
. 718
Case 22 20 15 1000 7PV = =
Case 2-3 20
Case 3-1 10 7|4 PVRES] 7 a-&(n )2 det A7las 429
Case 3-2 35 15 25 9 AfeHE YA I E S 8A4E elote] 1 £
Case 33 2 glom], thet e A1 Fo e 4 ok,
3.2 }\]%Eﬂo]}f—] 7H'9‘ 77pv = Mhominal XCE” Temp XRad'iation
A 2”lo] 5o E5A4S o]-8oto] AhERt AtE A EA et
H| W24 517] fisf Alg o] o83 Rl "S AAISHAT. X et remp = L+ Eff o Toy = Thep)
A BHo]ld 52 TRNSYS17 T2 1588 o]gstglom, Az Xpodiation = 1+ Effo(Gr— G, )
A7} FYtES A2, )27, ¢85 eF 52 49l
At Al g o] o A AR PVTREL Unglazed® @] PVTE o] PVTRES] B At At = A4S 93]
o Mgt en AAR A 22 ot A AHegt ofah £415 kS A 9]t Bjofol i |7} mEO] HH o
Table. 3. PVT module design parameters in TRNSYS 17 2 AFEy o] 3o S4dHE(S)S the e Ao
Component Description Value ERd 4= Qi) E3t SETe] 4497 4 FRTe] 44
Collector length 1.644m (Uy), PVTRES dusr] a&A45Fp 52 185te] VTR
Collector width 05%2m Fo 2elgol4 sk ASIFHQ)S 78 4 Utk
Absorber plate thickness 0.003 m
Thermal conductivity of -
PVT collector the absorber 238 W/mK S= (Ta )nIAM GT (1 —Np V)
Number of tubes 14 Qu — A?“eaFR [S_ UL(Tflmd,E _ Tamb”
Tube diameter 8mm
PV efficiency at reference
condition 15.33% 4. g?"a:l-ﬂl'
AlgeoldS Fl PVTEES AN 9 s U2
o Atzslglon], AXUE YEo| A AAZEL gaH R dddole e Aats AF-IY F471E o8t 2
oA}el QAlEFo] AT o] PVRES] H7|A-L-S Zale] 78 AolA 3215 &4 & 11 Bt £AE UESlH Aol 4
2 9t} = Table.4o] et gl o™, 7} Case®] X710 T PVTRE
BEHL2 = Fig. 59 &o] Yehwt
Table. 4. Experiment result
Chanber set [Circulating set inlet Outlet :
Temperature | Temperature | Temperature | Temperature daer g e Ipeak Vpeak Fill f it
o) e R 8 W) @) W) N ) )
Case 1-1 5 59 6.2 2254 82 36.6 7.7 29.3 74.8
Case 1-2 5 10 11.2 114 2255 84 36.4 7.8 29.0 73.8
Case 1-3 15 16.1 16.4 227.0 84 36.4 7.9 29.2 73.8
Case 2-1 10 113 12.2 2153 8.5 34.9 7.9 273 72.1
Case 2-2 20 15 16.0 16.8 214.3 85 34.9 7.8 275 71.9
Case 2-3 20 21.0 214 2134 8.5 34.8 7.9 272 71.9
Case 3-1 10 11.7 13.6 204.1 8.6 33.7 7.8 26.0 70.4
Case 3-2 35 15 16.1 17.9 203.8 8.6 33.6 7.9 259 70.2
Case 3-3 20 20.8 22 202.7 8.6 335 7.9 25.8 70.1
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. 5. Experiment result (Surface temperature of PVT module).
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