o=y - Bolbiete] Soeiatel 2T 2009,10.9

QIS E st BIPV l2~H 9] 25N 0
(Temperature Contro! of BIPV system considering out air temperature)

* —_ =
WH2T - DAY - YA, ZYE, P03, ALY, S

(Jeong-Woo Baek , Jae-Sun Ko, Jung-Sik Chai, Sung-Jun Kang, Mi-Geum Jang, Soon-Yourg Kim, Dong-Hwa Chung)
Abstract

This paper presents a cooling system using thermoelectron for improving the output of BIPV module. The
{emperature characteristic in regard to improving the output of BIPV system has rarely been studied up to
now but some researchers only presented the method using a ventilator. The cooling system efficiency of
BIPV module applied to a ventilator mainly depends on the weather such as wind, insolation etc. Because the
cooling system of BIPV module using a ventilator is so sensitive, that is being set off by wind speed at all
time but is unable to operate in the NOCT(Nominal Operating Cell Temperature) which is able to make the
maximum output. The paper presents the cooling system using thermoelectron so as to solve such problems.
The temperature control of thermoelectron can be controlled independently in the outside environment because
that is performed by micro-controller. The temperature control of thermoelectron, also, can be operated around
NOCT through algorism of the temperature control. Therefore, outputs of the whole system increase and the
efficiency nises. The paper demmonstrates the validity of proposed method by comparing the data obtained
through a experiment of the cooling method of BIPV using a ventilator and proposed thermoelectron.
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Fig. 1 Equivalent circuit of PV array.
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Fig. 2. I-V curves with various temperatures.
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Fig. 3 The power changes by various temperature
of PV module.

3. 98 WAALXo 54

PH, N& MEAg 283 240 AF /S Fd
Peltier effectell 2814 -3t AR &S W3}
= Joule go) A2 YoM FY= olEZRE
do] AxEolA 4 HHFRNME BRIt AL T
Rt mel, etn & o ¥ (Ar=7,-T)7} @k,

o] o, AeHER FIF O 9 nLHARY W
A O = TheF} o] Uehd £ qlth

_ 1,
O = aT,I-5I'R-CAT o

- 1,
Oy =aT,! -5 I"R-CAT ®

A DN $38) A WA G Peltier EH o3
9L 5 WA DE Jole T @ BAY, olA
o g TR HREES] Ao % ALY
& Yepag,

BArAe] g the Zo] UEhd Yok

P,=al(l. -T,)+I’R : ©)

2 Q)] 1] A T Seebeck EFo 3 A
dsleln, B4 & A7l Aol o AW H
o8 o] T o glo] Agugfoltt,

FH22te] A A4 COP(Coefficient of Performance)
E W A FEF ¥ 33 2ok

F, (10)

o

4. 25 Mo ¢nd

AE) T PV B8 52 HYEA 2AdA F
W] 2EET 0-40[C] o] sobd o U2 dubye

- 372 -



2 A 2x7t olASE G482 "otk 1 o]jE
L7t ol FE Al 5o A7)H A go] oA
7] ol webd 280 e PV Aladge] oxt
WAME ZEY £ A%5E FA7] H84 25 A
Holl 2 WA RS JHE 4 gl wWhge] BesicHe)

a9 45 & =894 AAE BIPV WA 289 A
o] 1L JYehdh WA BIPVY EE W &%

dolEe ZRIHAA HA Z{NOCT, STC)} vl
o], RELErF MAGEY Fow ddizie At
& A7eted gZte S Foh EF RELEs) AA
gErh Bg oo dALA AYE #o] Yk
A FHRAEEA EAsHA At} o]2A EYAR) BE
< YAREO] A7 W BleE Ao] o] FolA &
A3t HER Az 88 4L $ Uk

Sensing of
temparaturs

Sensing of
Modute tem.

< uresre MO
YES

XES

Cooling System Normal Cooling System °"°""|"
Operating Mode Oparating Mode Openating Mode perating

L 1 1

8 4 BIPV YA AHO Ao A E
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Fig. 5 The comparison with powers by cooling
methods (STC : rapidly changing radiation)
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Fig. 6 The comparison with the accumulated
power of cooling methods (STC : rapidly
changing radiation).
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Fig. 7 The comparison with powers by cooling
methods (STC : low radiation).
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cooling methods (STC : low radiation).
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Fig. 9 The oconparison with powers by cooling
methods (NOCT : rapidly changing radiation),
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Fig. 10 The comparison with the accumulated
power of cooling methods ©NOCT :
rapidly changing radiation).
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methods (NOCT : high radiation).
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Fig. 12 The comparison with the accumulated

power of cooling methods (NOCT : high
radiation).
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