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ABSTRACT KEYW ORD
. . . . . 2 A=
The centralized power supply system and rainwater treatment system, which are major infrastructure in modern Efot ot
cities, are showing their limitations in accommodating environment load due to climate changes that has aggravated @ |52l
recently. As a result, complex issues such as shortage of reserve power and urban flooding have emerged. As asingle 2|5
solution, decentralized systems such as a model integrating photovoltaic system and rooftop greening system are PV £ 22|
suggested. When these two systems are integrated and applied together, the synergy effect is expected as the rooftop Green Roof

greening has an effect of preventing urban flooding by controlling peak outflow and also reduces ambient temperature  py, ¢ voltaic Generation

and thus the surface temperature of solar cells is lowered and power generation efficiency is improved. This study aims ~ Monitoring

to compare and analyze the monitoring results of four algorithms that define correlations between micro-climate ~ Algorithm

variables around rooftop greening and the surface temperature of solar cells and generate their significance. By doing PV Output Simulation

50, this study seeks to present an effective algorithm that can estimate the surface temperature of solar cell that has direct

impact on the efficiency of photovoltaic power generation by observing climate variables. ACCEPTANCE INFO
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Table 2. Properties of Solar Module
3.1 484 e Image Legend
Solar Cell Type single crystal

2 AT A= 19844 69 29 5345 HER O A Module Efficiency (%) 15.32
Sty AT A AFET QA 0 2 AR ZAIZo] AR A 1205 2/Iodule Size o 1,664x992x40mm
_ o = emperature Coefficient
Ho.2 712014 glon] e Hols AT} 445 3% N2 o oot o
=] A6l Slek. A HYFEE A4S ol AAE &5t BA Voc -03136 %°C
of Aot tizof s et B dn] 2 RUEH AR S 7 1A Pmaz 04328 %/°C
Table 1. Surface Temperature Algorithms of Solar Module

Model Formula Symbol
Standard _ 7 . o . temperature coefficient of maximal
[14], [19] To= Tt 7o (Tnoer™ Tovocr) 7.+ cell/module temperature("C) B power of the solar cells
U/ 0) T+ T+ 7+ a—ngdd— Bl | Lo ¢ ambient temperzature(°C) n . efficiency of the solar cells(%)

Mattei Model | ¢ = Up0) T Bare * ge* 1 7 : irradiance(W/m") v : wind speed(nv/s)

[14],[18] Up(v ) = 26.6 4 2.3v (called here Mattei 1) Upy : heat exchange coefficient NOCT : nominal operation cell temperature(°C)

Koehl Model =74+ I : transmittance of the cover system STC : standard test conditions
[14], [17] ; Rl T ; « : ambient
i T=1, - oy . —wNoor : local wind speed close to the . :
Skoplaki Model * Tvoer * (Tvocr= Toxocr) ho() | "% module(m/s) Uy Uy : Faimann coefficients
141,020 - .
(141,201 < 1- %(17 B Tszo)] hy @ wind convention coefficient
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Figure 4. Temperature Monitoring in Experimental(4) and Control(B) Testbed (3rd~5th October, 2013)
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Figure 5. Comparison of Module Temperature Algorithms(3rd~5th October, 2013) 3 5 )
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Table 3. Representing Period for Validation Algorithms (Cheonan, AEARE Wt 48405 ol A5t A2 5.3C, 55T 2
2013) o] & 7| = 3tt. Skoplaki= 33U GERAZE Bt 2227C, YXHFAI
Month August September | October | November B3 25.6CE Vet o], A=Za 717 8.7, 16.2°C 9] Ajol&
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Nonth Toal Aot RERULE G E 02 SfAFITh (Figure 5)
onth Tof
Trradiation(Wh) 799,780 730,144 817,854 532,467
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Figure 6. PV Output Comparison of “Mattei Model” and Monitoring in Experimental(A) Testbed (3rd~5th October, 2013)
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Figure 7. PV Output Comparison of “Mattei Model” and Monitoring in Control(B) Testbed (3rd~5th October, 2013)
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<Table. 4> Correlation Analysis of Experimental Testbed(A4)

Matiei 0] H85 2 wo|date} AZzke] APPA -5

3 BA R T BAL the 3} o] 8set)
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<Table. 5> Correlation Analysis of Control Testbed(B)

Monitoring Mattei Monitoring Mattei
Pearson coefficient of correlation 1 .990(**) Pearson coefficient of correlation 1 991(**)
Monitoring p -value ( both sides ) .000 Monitoring p -value ( both sides ) .000
N 429 429 N 429 429
Pearson coefficient of correlation | .990(**) 1 Pearson coefficient of correlation| .991(**) 1
Mattei p -value ( both sides ) .000 Mattei p -value ( both sides ) .000
N 429 429 N 429 429
** Correlation is significant at the 0.01 level (both sides). ** Correlation is significant at the 0.01 level (both sides).
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1.20 ’(P/,)P"‘ | L6
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© L3 < 0.60
S 0.60 — g
5 ,,// Eo.40
< 0.40 - i &
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« Experimental  « Experimental(mattei) + Control  « Control(mattei)
Figure 8. Correlation Analysis of Experimental Testbed(A) Figure 9. Correlation Analysis of Control Testbed(B)
MAGIE Bt 2P 0 2 o =3t 4 9 1Tk (Figure 6, 7) Ao Z-8H vlofE Al 4(N)= 22t 429715 A gstglon] A=
o P 2L FEUSE 45T Maei 2Fo] 481 £
3.6. el 24 WOl ATHE SRS Asto] HAg AT} 1 0.999] AP
Hop} RS 5o 2 Asle Zholdt Exer ) A 7t EH T A7NA, Z() 9] FBASE el d FE2 T2 EA]
49 2202 1S A5G SAF K4 FIES 99 WAC T, Mattei 2] 88 2= 2 ZIF A5G o
oJgto] 7AZE] 1t (Table 4, 5), (Figure 8, 9),
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