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(57) Abstract: The present invention relates to a photovoltaic module characterized by comprising a heat radiating sheet overlaid
with a ceramic coating layer, which is attached to a conventional photovoltaic module. In a method of increasing heat radiation
with the aid of the ceramic coating layer provided on both sides or one side of the heat radiating sheet, heat generated by a solar
cell due to the differences in thermal emissivity, thermal shear rate and surface area of a material is transferred to a solar EVA and
then a heat radiating sheet thin plate that serves as a carrier, and returns back to the ceramic coating layer for emission. A high
thermal emissivity is obtained by having a so-called heat transfer phenomenon in one direction, which resultantly improves a heat
radiation performance and increases the refrigeration etficiency of the photovoltaic module and its peripheral devices to thus low-
er the internal temperature. As such, the power generation rate and efficiency through a module to which the heat radiating sheet is
applied can be maximized, and a photovoltaic module with such a heat radiating sheet can maintain a change in the power genera-
tion rate traditionally due to a change in the surface temperature at a constant level, thereby increasing the annual power genera-
tion rate by 3~5% compared to that of the conventional one and improving the power generation effect during the summer season
by 5~10%. Further, wide applicability can be ensured by equally applying the photovoltaic module of the present invention to ar-
eas having severe
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ing to the present invention is advantageous in that it is applicable not only to a new module but also to an already existing mod-

ule, which makes it possible to manufacture those photovoltaic modules under the same process conditions as with the conven-

heat or high-temperature and high-humidity tropical weather as well as desert areas. In addition, the photovoltaic module accord-
tional ones without moditying the existing equipment.

F0:

7O T B T A ) R 90 o o
Moo gy T S gy e B N N
o W o W0 o o7 1y W T
R T o gy S ol 7
stz o Wy B 7 BT o
N 00 = B X o 1 54010F N
R Bed BN ey
— 5 g ©] 0 gl BT N MWIw&u
] qwzou&lﬁlﬁﬂa% =
R T s 0 e teﬁerﬂl
ol N T g
oy B AT X
Mela —pE s TN
LS L
0o < N noy- e RO
Woﬂmﬂﬂloaﬂmgoﬂomﬁmﬂczo
et o _ ‘MA_loL
) o R
BT KN e b o
3o WO i gy X Mo
I N ok 5
ﬂgﬂxr%Eﬂlﬂﬂ
wlo —~ el o 0 ZL
%o,m_uwgiﬁgwﬁwnmoﬂw]
i&ﬁ_ﬂ/uﬂy_ﬂgmlHTMELeﬂ,uue_L]
—_ 00 % mﬁlln_wmwwouu
mro KT e oy
ﬂ%zééﬁ%ﬁsﬂ%
T T S P E

W T
ﬂ@iﬁg%ﬂ%%%m

M i Ko
R LG RN
S s S
D oo KB gy
Otﬂﬁmuﬂe‘m g o A M
g o T wT
T ro "o o o O
,t,m%:i,l o T —_ .
B 20 L o gy X oy
:H%w%%%%é%ﬁﬂ
T o ™ g0 To b R
O T m e domK D o o
SN o Wy 7
PP >T e oy
o] moT T T ah iad i) BT

A

o
e
v



INTERNATIONAL SEARCH REPORT International app}j(;gajr(m No.
PCT/KR2010/002910

A, CLASSIFICATION OF SUBJECT MATTER
HOIL 31/042(2006.01)i

According to International Patent Classification (IPC) or to both national classification and PC

B. FIELDS SEARCHED

Mintrmum documentation searched (clasgification system followed by classification symbols)

HOIL 31/042; GO6F 15/16; H04J 3/22; H04B 7/02

Documentation searched other than munimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above

Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the intemational search (name of data base and, where prac

eKOMPASS (KIPO internal) & Keywords: heat radiation sheet, ceramic, solar cell

e, search terms used)

C. DOCUMENTS CONSIDERED T BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y KR 10-0617444 B1 (SOLAR TECH CO., LTD. et al.) 29 August 2006 1-4

Claim 3 and figures 1-2.

Y KR 10-0721462 B1 (LG CHEM. LTD.) 23 May 2007 1-4
Claim 32 and figure 1.

A KR 10-2005-0106168 A (IL DONG CHEMICAL CO., LTD. et al.) 09 November 2005 1-4
Abstract and claim 4.

A JP 2003-321611 A (SEKISUI CHEM CO LTD) 14 November 2003 1-4
Abstract and claim 1.

D Further documents are listed in the continunation of Box C. See patent family anuex.
&

Special categoriss of cited documents: ST ater de

ument published after the mte

ional filing date

- prionity

“A”  document defining the general state of the avt which is not cousidered date and not in conthict with the application but cited o understand
0 be of particular relevance the prmeiple or theory underlying the invention

“E”  earlier application or patent but published on ov after the international  “X”  document of particular relevance; the claimed invention cannot be
filing date cons < not be constdered to involve an inventive

o1 v : . : L - N il D stens when the dooament 18 aken glone
17 document which may throw doubts on prierity claim(s) or which is step when the document 18 iaken alone
cited to establish the publication date of another citation or other oy

it of particular relevance; the claimed invention cannot be
ed o mvolve an wve (] when the docum i3
ined with one or maore ofh ¥ uments, such combination

special reason {as specified)

“0F  document referring o an oral disclosure, use, exhibition or other such do
means being obvicus to a person skilled n the art

“P” document published prior io the international filing date but later than  «g»
the priontty date claimed

document member of the same patent family

Drate of the actual completion of the international search Date of mailing of the international scarch report
17 DECEMBER 2010 (17.12.2010) 17 DECEMBER 2010 (17.12.2010)
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Daejeon 302-701,
Republic of Korea

Facsirnile No. 82-42-472-7140 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2010/002910

Box No, {f Observations where certain claims were found unsearchable (Continuation of item 2 of fivst sheet)

This international search report has not been established in respect of certain clarms vnder Article 17(2)(a) for the following reasons:
E:j C lalms Nos

because {h ey relate to subject matter not required to be searched by this Aunthority, namely:

1234

e,

2. E:j (“]'ﬂm‘; Nos.:

cause they relate to parts of the international application that do not comply with the prescribed requirements 1o such an
extent that no meaningful international search can be carried out, specifically:

3. M Claims Nos.: §
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. il Observations where upity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. S As all required additional search fees were timely paid by the applicant, this mternational search report covers all searchable
claims.

=

1o

As all searchable claims could be searched without effort justifving additional fees, this Anthority did not invite payment of

additional fees.

3. E:j As only some of the required a ditional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

o1

4. E:j No required additional search fees were timely paid by the applicant. Cousequently, this luternational search report
resiricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest E::} The additional search fees were accompanied by the applicant’s protest and, where applicable, ¢
payment of a protest fee.
The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation,

No protest accompanied the payment of additional search fees.

Form PCT/ASA/21G (continuation of Brst sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT
information on patent family members

Intemational applicaton No.

PCT/KR2010/002910
Patent document Publication Patent family Publication
cited in search report date member date
KR 10-0617444 B1 29.08.2006 NONE
KR 10-0721462 B1 23.05.2007 NONE
KR 10-2005-0106168 A 09.11.2005 NONE
JP 2003-321611 A 14.11.2003 NONE

Form PCT/ESA/2 10 (patent family annex) (fuly 2009}




=

il
PCT/KR2010/002910

y

=9

e

= Al Z AR R AL A
(A5 3 ZFAPC))

HOIL 31/042(20006.01)i

<
N i BO
ﬂw&o wm kel
+ ® w I _~
o L - — % I ® T )
O ka %0 P
(e = | WE 0 e R
= &w W TR T
| B H :
%@ A ) W‘Dl o= ”
®| BT el e owm| =
= I ok X ok =7
i Howr o ! o o . ) O
3 = of Hge = -
gy PR R A —
- B By L -
_ﬂﬂ MW LR . 2
= | Fn M owps a &
= | M T Ty g | T it
J i | Bz gE sdw o 2
we  do ] '
=z |® 3 = i D 3
| w o R = G &
R o — —_ T mArw! oon o —
—_— = 1o o 1 ﬂmo;ﬂ X = o HL s ;i
R P 2 s DA| Fal o srga b |2 ~
~ N = of- =] 0% nhy J = N =
7T |2 © | o A Lox o w8 E =
T ﬂmﬂW 4 « se} ~ — 3 3 3 3 < ~n ﬂAIL
o) nr R K ™~ o — B 8 <
% - JWD‘Iﬁ H_ol < Lo aN] : b i Ty
e AR mw o | < S - g Sy onhmﬁ
< 4 u;AI|I s 5 N o g Ho
NN (R = S ~3 ~ 9 Wy R
5 |mouf Tles = 5 3 o T B
mm,,mﬂr = iy .,mh - < 3 = Blgs B )
e Pl & & 8 R :
{8 { . A X B o A
o -~ M T M o = ™ AEM @W‘ﬁﬂ ]
@ = . w35 P O S i
g [REL |zs L I 3 o = Az " T B - <
o) o4 " — m ~< — o Jas 3 =
.nm o ChS i o o 7 R ¥ oo E h o =) 7!
~ 2 |FTdod |Ta i S - T L Rk 2wl § i+
=5 erw |da o | ¥e - 22 = SURN TR (S ) I &3
NERTEE 2y - = o WP b W = 4%
o (P E mEomy 2l T - Hog® 5P R oo o &
e s ST e =M o 2P HE Tlw oM T = o4 g L e g
S ™ ol oV ° = SSRGS riE S -~ ° e =9, o — B = =
T D IR T = b & mo I I R R A W
Toe o |bea |B . ma EF BF TIE N gl 9E = o5 @@ (o g
= = o Lx " 3 NEK 2 EK S| M oEH e o o=y A WA ST
‘E A lo HL HL thm T ,meo A_U ,meo A_U m @] s Hﬂﬁ MﬂﬂEJ - o ‘mﬁ i [t L=~ ¢ 7_~
T |[ERR Ty S Sk S Sy GO O O AR g il S EY
e L =y nps R - T T |= KT Aoy
olL g |F | ® o g o B T ol G R 2 e ® Sk
RlE g |Eww |df : =% eF - I O Rl R
: = ® B = 2 -
W o |Wdeoe  |T o oh [ N ®w T 75 < @[T 9, v %&
<~ |43 W o= ) = ml ok o | = ) B
X = ol I = |m ™ =
IR o g - = d U e oo | [ <
I L (O D= S Rl S 2k el
BT R > S B 3 IS S L L
g E RGN ol o

212 PCT/ISA/210 (7 A £4]) (200911 74Y)



FAEUNE
PCT/KR2010/002910

2. 74:['—61
[l o] 74-7—6]—& ZA ol keig

rr fo
o
H
5
£
i
N
o
(if
&
g2
o
o,
1
fu
B
o,
o,
to
Y
o
ofr
Ip
QL
E
£
o
rlr
H1
B
m{w
L
-
Mo
A
e
i
it
i

o] BT FE FEATEIT PCTTHE 64@e] T A LA WA g A npe} o] 97 ek

371 A Lo wdgo] dH -0 ARG A 5412 39 A

B IAZABE E FAS Y b3} ol Be] wigo] nka Fun.

1L [] 9901 B2 375528 710 Uol g R0 nE, B FAR RIS BE 24 b E 3T o=
Yok
2. [] #4558 418 2784 $ 0% RE 24 459 373 & 248 5 AYO DR, B I1BE FA55E 41 E

5[] #2001 F7has) dyag 1 wol drsione, ¥ Sz n At 27 d el 4790 o
O% Gtk PAH ZTFE obeh sk 2yt

249l0] 717k ol 255 RS Fahx) ol st a5k thebd 2 SAZAR DA E FT R0 A2 7 AR
gol B Qom, Hg 4P ok} ZHUT

SEREE [ 2o ol 5 o] ol al A s Wil abis A%k 3 27k A s gl sy o
e [ S22l 1835 A 27450 it on ol 9137 g4l 3
P12k el W3 51 oh A S
[ 2191408 0] Fohese2 7 sl g e

4] PCTASA210 (R M A 2% 9] A 4(2)) (20094 79)



TAZEHT

= A 2 AF 33 A
553 T3 HH PCT/KR2010/002910
KR 10-0617444 B1 2006.08.29 =
KR 10-0721462 B1 2007.05.23 =
KR 10-2005-0106168 A 2005.11.09 =
JP 2003-321611 A 2003.11. 14 =

A4} PCT/ISA/210 (W]-6-5-31 7182y (2009 7€)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report
	Page 6 - wo-search-report
	Page 7 - wo-search-report
	Page 8 - wo-search-report

