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Fulltext

(A) HEAT RADIATING METHOD OF PLASMA DISPLAY

List of publications

PN : PO |aPN lapD or ’
o JPT206084 19991029 A-
on (A) TSXRTFAATLADRBS &

AB

PROBLEM TO BE SOLVED: To unnecessitate a radiation fin, to attain a
cost-down and weight rectuction, further, to improve the reliability by
«decreasing the number of parts and to reduce the thickness size of a set by
forcedly cooling a plasma display by providing a space between a panel
pant and the main body of display part

SOLUTION: A circuit P board 4 for driving a main body 1 of display part of
the plasma display is attached to a paned 8. A gap is provided between the
main body 1 of display part and the paned 8 and the main body is cooled by
generating a convection by forcedly pulling the layer of air between them
through a fan 3. The panel .8 is equipped with a discharge port 7 for
forcedly pufing air through the fan 3 and a.sucking port 8 is provided for
efficiently sucking external cold air from the downside. Thus, the convection
from down to up for cooling the main body 1 of display part is generated
and heat can be wasted. In this case, when the gap between the main body
1 of display part and the panel 8 is narrowed, sufficient fuid velocity can be
provided and the set can be made thin.

COPYRIGHT. {C)1999,JPO.

OAB
(EE) TIXIFTARTLAOBBRILIZER T -
RRBEEOARBHERDEC SI=0, RREF
mmmm. BIEA BN DLV B,
BRI OB RO 1= 01 BRABAK k) BLH 1< 8
DAERBELTCNMAS H I RBHRELFIL
1RTBH1=,
(BRER) /R L ERRBAGEDOMIZEMIZISL
T HOYRCHBLEY . RIAXOETRZTHF
WSS LSICREL. BISRRBAKOBEI-ERIE
FRYMHTE—F XYM TEELESICBEEY
=T EETHAIDBERN-MBIZL TS,

N - (A) IRE SHOICH
TERADA NOBUO
HISAKADO TAKAO
KIMURA NAGAKI
- PA PANASONIC
PAH (A) MATSUSHITA ELECTRIC IND CO LTD
PAD (A) MATSUSHITA ELECTRIC IND CO LTD
» JPg911488 19980410 [1998UP-0099114]
PR JP9911498 19980410 [1998.P-0009114)
© GOYF-008/00 HO1J-017/28
ICAA HO1J-017/28 [2008-01 A F | RM JF);
(GOIF-009/00 [2006-01 A LI RM JP]
ICCA HO1J-017/02 [2006 C F | R M JP);
GOSF-00%/00 [2006 C L | R M JF]
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. HOW1/44; HO17/28;
FTM 5C040 FAO1; 5C040 FA02; 5CO40 GAOZ,

5C040 GAO3; 5C040 GF 14; 5C040 GH10;
5C040 MA11; 5C040 MA13; 5C040 MAZG; -

cms

1. In the plasma day spray, the indicatory department

The substance the plasma day spray is controlled in order to release heat

Thepanelsechonandiheatorerwvﬁmdindicamdepamremiswin

order to install the circut baseplate

Wthprwdngthsspacabetweem-lfeanrahamoootsna’ummy

Heat dissipation method of [ru] piasma day spray.

2. The circuit basis which controls the plasma day spray

nsucks«mnmepanelsecnonmomermmsﬂﬂmeboa'dmemvalshole

under

1t provides on side, spits out above providing the private hole, in the fan

[ru} forced air cooling [purazu] of the claim 1 statement which features that

it does

Heat ipation method of i isupures).

alvﬂcauydeparvremnselfofptasmadaysprayreleasng

Toapptyﬁ\epuﬂyv/nowmordermhemthemnloonductmylsgoodon
back, that

Byswommboaddthenetalmhemdcabrydeparmamseﬁwm

[pu) which features that degree entirely that tries becomes unifarm

Heat dissipation method of [razumadei supurei).

4. Indicatory department itself of plasma day spray releasing

The circuit baseplate which controls the plasma day spray in order to heat

In the structure which is installed, the indicatory department itself and the

circuit basepiate taking

The-{ri} it cannot enter and-leave with-around-the- air with-the unit which-is-

attached

The way close airtight, the convection point to the air mandatorily with the
fan

PCT/US2013/065264 06.03.2014
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it made the outiet because of the [ru] and the structre which possesses
only the sucking mouth, it is dense

With heat dissipation method of the plasma day spray which is featured.

5. Indicatory department itself of plasma day spray releasing

The circuit baseplate which controls the plasma day spray in order to heat
In the structure which is installed, the indicatory department itself and the
circuit taking

The [ri] it cannct enter andd leave with around the air with the unit which is
attached

The way it closes airtight, installs the indicatory department itself and the

circuit baseplate uni-

Only bottom to open with [tsuto], on the side above in the fan

Instaling the outiet where it depends, it makes the stucture where the

convection flows to on from under

It is heat dissipation methad of the plasma day spray which features thing.

6. Indicatory department itself of plasma day spray releasing

The circuit baseplate which controls the plasma day spray in order to heat

in the structure which is installed, the indicatory department itself arxt the

circuit basepilate taking

Way the [ri] the opening of the unit which is attached can ba divided into
al,

plurat,

Providing the wall, the structure which imits the flow of the air and can make
flux fast

The plasma day spray which features that it does heat dissipation

Law.

OoCLM
1. T2XRTARTAIZE LT, BRAD

ERERNT SBDISTSXIFIANEHETD
EIFRBAREMY {11435 1-500 /2 LI LN R R R EBEE
LORITRMERT TAMMINHT I LER/RET
BISXITARTILADRMBEE,

2. TIARFARTLAEHMET EIRS

REIRY 13700/ AR ABITBORAHFRORETF
WIZK . E@ICI0HLERORERT TO7Iss
JDRMEATILERMETIMRA1EROTSX
TFARTADBBSE,

3. IIXITARILADORTEHERETK
RISEHITBEB-REREORLVATEERL. ED
LICRBOBEIEY DD EIL>TRTBIEDR
BN RIS — 1T ESITLES EERRET T
SXITARTLADEBS S,

4 TSXITARTLAORFBERERK

AT I=-DIZTSLITFAAN A2HWTIERBAR
ZMYFHTOMAEIZHE VT, RRBAFEEABBIRENR
Yt da=—shEDROR KA EBEBAY TR
&SITEEL. 77T L TABMICTAEH TS
JBHOBRLALBVRAHZODHEETIMBITLIT
EERPETITSIXITAANADBRRFE.

5. FSXITARILADRRBERER

B I-DIRTISXITFARAAEHNTIEBRR
EMYHHIMBIZHENT. REBRKECERIEEN
Yi#da=vkioMOR RN EABLLAY TELL
FSIZEML. REBEGEEBRIEEDYGTEI=
YhEDMETROAMBL. LAORMEISXI7UIC
LB OERBLTHRMNTHS EAFIIMAEISL
1CEERRETHTIFAITARILADHBSE,

6. TS XITARTLADERBERER

BT 51 TSI T AT AL 2B B LI
ZEHMY T IMBICHVT, RTBRGEEBBIRENR
Yt da =k OMMEFRI-SRTESLSIH
IZBERITEAORNEBELARSRCTEOMA
ISLT=CEERMET ITSXITARILADBRE

DESC
[0001] <The technical field to which inventon belongs>As for this invention,

[purazumadeisupu]

In order to install the circuit baseplata on back of the indicatory department
itsetf of the ray

Being something regarding the heat dissipation method in the case where
the panel exists

Certain.

[0002] < Background of the Imvention>Indicatory department book of farmer

plasma day spray N
As a heat dissipation method of the body, those which are shown in Figure 6
being general, the [a]

{ru).

[0003) In Figure 6, as for 1 the indicatory department itself, as for 2 heat

dissipation

Itis the fin. On back of the indicatory department itself 1 heat dissipation fin

2 .

Itis installed. And, it is not shown in Figure 6

In order to drive the indicatory department itself on rear side of indicatory
itsetf 1,

The circuit P board is instafled. -

[0004] As for heat of indicatory department itself 1, with natural air cooling

releasing

It heated. Namely, the heat which occurs from indicatory department itself 1

In being transmitted to heat dissipation fin 2 and emiting heatin the air

Depending, itis cooled.

[0005] <Probiem to be soived by the invention,>tn order to keep increasing

bri

It is necessary to increase the electric power consumption of the indicatory
itsetf.

Indicatory department itself of the above-mentioned former plasma day

spray heat dissipation

With law, attendant upon the increase of electric power consumgtion

termperature rise of the indicatory department itself

e : y

g where , is mounted on back of the
indicatory department itself 1

PCT/US2013/065264 06.03.2014
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In order thermal fin 2, to enlarge, big spatial capacity necessity

To do, also weight of the whole set to become heavy, at the same time heat
dissipation fin 2

Cost was required. And, as for materiat of indicatory department itself
Because so it is, in case of the picture which radiates locally, it is the part of .

hat
'Dependng on the temperature difference of the part where {ke) temperature

rises, has not bt up
Because the crack occurs, heat dissipation fin 2 smal size, is lightened

densely

With itis difficuit

[0006] In the futwre benefit enlargement and to high brighiness
[purazumade] which is converted

At the time of chair playing, in rise of electic power consumption of the
indicatory department itself

In the tendency where terperature of the [ru] indicatory department itself
rises with former method coid

There is a possibifity .

[0007] <Measures to soive the probleme>in order to sohe the aforementianed

topic,

As for heat dissipation method of plasma day spray of this invention, [hua]

With the forced air cooling due to [n), past compared to cooling ability

improvement

The [se] it is with the thing, guaranteeing the opening in the indicatory

department itself and the panel,

Doing, it indicates by designating the air at that tme as the forced
on

convect

It designated that it tries to be able o cool the section itseff uniformly as
feature

Itis the thing.

[O(XJS] With the natural air cooling by the former heat dissipation fin, the

wnenelecmc power consumption of the section itself becomes large, form
of the heat dissipation fin
Because is large and becomes thickness of set had increased, but book

departure

According to discernment, losing the heat dissipation fin, it made forced air
cooliny '

With, ilgis possible to make the thickness of set thin. And, bureau

Vis-a-vis the Ierrperanta rise by the picture which lights up section the
indicatory
Asmemlﬁcpiatemthermalconmmylsg)odmbxkdme
body is stuck

It equalizes more efficienty than past with the spread action of the air
densely

With itis possible.

{0009} Because of this also the heat dissipation fin reduces with the fact that
In order to finish, as cost decreasa can be assured, the whole set

Light weight conversion and quaiity reiability of weight to improve, high
brightness and entargement

Itis possible to actuadize.

{0010] <Form of execution of invention>In claim 1 of this invention and claim
2

As for invention of staterment, in the indicatory department itself and the
panel providing the opening

The indicatory department itself can be cooled at that of the [te] time with
the forced convection

It features that the sea urchin it does. .
[0011] In claim 3 of this imention as for imention of statement ctaim 1

And in the indicatory department itseff and the panel same as claim 2 the

opening

Providing, it cools the indicatory department itself at that time with the
forced comvection

[r_u] occasion thermal conductivity anu cwncaem of heat transfer it is

Bysnchngmametﬂlicuatenntemmmu'mememmeemuemydhea!

dissipation

Asnpac:npant, mnghemwaterrpemabecamshghkxﬂ)y

It features that entirely temperature is equalized.

[0012) Claim 3 of this invention, claim 4 and claim 5

As for the contents which are stated, claim in the same way 1 and clam 2

the chart

Prwdngmeopenlng, in the section itself and the panel at that time forced
ite

w‘;’s‘w the indicatory department itseff is cooled with the fan the

occasion where the sky

To suck in order to promote the flow of the air and, mit the mouth the

indicatory department

Way flux of the opening part in the substance and the panel can be made

fast

It features that it does.

[0013] Below, [pura] in the form of execution of this invention

Conceming the heat dissipation method of the indicatory department itself of

[zumadeisupurei], the figure

Ywmwlannahngusedmeswfaca

[0014] (Form 1 of execution) as for Figure 1, one execution of this invention

The indicatory department itself of the plasma day spray in form and the pas

Thestrahsnusﬁgwemchmﬂ\elns?aﬂahmstamofmemam

the circuit P board

It does.

[0015) According to the 1st execution example of this invention,

{purazumade] ) .

Circuit P board 4 in order to drive the indicatory department itself 1 of chair

play

The structure which is installed in panet 8 is done. Circuit P board

IC in order to drive indicatory department itself 1 being mounted by 4

it.is. Way it.is. shown in Figure 1, the indicatory. department .itself 1.and

panel 8

Providing the opening between, forcing the layer of the air at this time with

fan 3
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Causing the comection by puling to the mark, the structure which cools
The {tsu] fte] it is. Indicatory WIMMMlmmBs&ﬁr\gd
opening

Conceming, the flow of the air inside as much as possible in the turbulent

territory
Because of the acquaintance, the opening =S to do, lengthwise of
indicatory department itseif 1

When length =L it does, from $=1.2x10-2L. 2.3

In order to become x10-2L, it selected. Paned 8 smell

The [te], providing emission mouth 7 in order to pull mandatorily with fan 3,
the (a]

[ru). And, in order 1o suck the cold air outside efficiently from underneath
Inlet port 6 is provided.

(0016} Concerming the form of inet port 6, the indicatory department itsetf 1
When with fux of the air of the opening part is dropped with panets 8, cold
Because efficiency becomes bad, nnak&canammenpenngaread
emission mouth 7,

Itis.

[0017) With these, indicatory department itself 1 is cooled

The comvection to above occurring from under the {me] and taking heat
possibifity

(). Until recently, because it is the natural air cooling by heat dissipation

fin2,

Cooling efficiency to be bad, and indicatory department itseff 1
enlargerment and high brightness conversion

When it does, size of heat dissipation fin 2 D become large, especially
height .
Because it becomes large, it to be possible to make the thickness of set thin,
in

The (tsu] itis.

[0018) But, according to this invention the indicatory department itself 1 and
the pas

Making the opening of flannel 8 narTow, rather, you obtain sufficient fux
Because it can do thing, it to be possible to make the thickness of set thin,

). . -

[0019] (Form 2 of execution) es for Figure 2, one execution of this inverion
The indicatory department itself of the plasma day spray in form and the pas
‘The cross section diagram of the flannel is shown.

[0020) According to the 2nd execution example of this invention,
[purazumade]

The putty whose thermal conductivity is good on back of the indicatory
department itself 1 of the chair play

9 is applied and turthermore thin metallic plate 10 is installed on that, it is
densa

With, in indicatory department itseif 1 of the plasma day spray

Being, occurrence of the local temperature rise which is due to the radiation
of the specific part anti

The role which designates stopping indicatory department itself 1 entirely as
uniform temperature the fruit

Itis it does.

{021) Furthermore, with the improverment of coefficient of heat transfer, the
ndicatory department itself

It is possible to emit heat of 1 to the atmosphere efficiently.

[0022] (Form 3 of execution) as for Figure 3, one execution of this imvention
The indicatory department itself of the plasma day spray in form and the pas
The cross section diagram when the plate is instalied with the flannel

It does.

(0023) According to the 3rd executon example of this inventon,
[purazamade)

The indicatory department itself of chair play in the opening of 1 and panel
8

The top and bottom in order to improve ‘the efficiency of the forced air
cooling by fan 3

Way can install plate 11, cannot enter and leave the air

Closing airtight by, from only infet port 6 from outside the cold air entrance
It made the [ru) way.

[0024} Because of this, the air whose is cool from outside the lower part?
And others adopting, by making the convection which flows to upward, the

chart

1t became possible to cool section itself 1 efficiently.

{0025 (Form 4 of execution) as for Figure 4, one execution of this invention
The indicatory department itself of the plasma day spray in form and the pas
In with the flannet only top the cross section diagram of a state where it is
closed

1t does.
[0026]) According to the 4th execution example of this invention,

[purazumade] .
The indicatory department itself of chair play in the opening of 1 and panel
8

In order to improve the efficiency of the forced air cooling by fan 3 above

1t closes, furthermore it expels also the inlet port 6 which has been provided
undemeath panel 8

Stopping, it designates the cold air from outside as the structure which
enters from only undemeath

Due to especially, the circuit P board in order to drive lnducainry department
itself 1
Refeasesheal{vunddecreasmgwslm.lenceof&srmblastmch
possibity

[ru).

[ooz?] Furthermore, indicatory depamrermtsenopenng part of 1 and panel

Thea:rmdesensumabdasmrwasposs:blaimmumaream
Because it can do {mu] thing, cooling whose efficiency is good becomes
possible.

[0028] (Form 5 of execution) as for Figure 5, one execution of this imvention
The indicatory department itself of the plasma day spray in form and the pas
The strabismus figure of a state where the partition plate is instafled in with
the flannel

It shows.

[0029) According to the 4th exscution example of this inventon,
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[purazumade] -

Indicatory department itseif of chair play opening smell of 1 and panel 8
The case of the forced air cooling due to the [te] and fan 3, as in Figure 5
the divider

The plural rooms (in Figure 5 division) it séparates into 3 rooms with board
12

In instatting fan 3 in each room which it does, is separated the (tsu)

{te), indicatory department itself fiow of air of opening of 1 and panel 8
product

From under it changes into the pole on.
[0030] The fan 3 which it adjoins by separating,
Without receiving influence mutually, the indicatory department itself 1 and

the panel )

There are no times when the disorder is caused in the flow of air layer of the
opening of 8

Because the [ru] cootling efficiency becomes good. .

{0031] < Adventages of Invention >>Like above [purazumadeisupu] of this
invention

According to the heat ipation method of the y department itself

of the ray, you have used until recently,

itis to make the heat dissipation fin unnecessary, cost decrease can be
assured when also

Also it becomes possible to fighten. Furthermore number of articles
decreases

In order to do, quality reliability to improve, thickness size of set

Itis possible to reduce.
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DOCUMENT-IDENTIFIER: JP 02062015 A

PAT-NO: JP402062015A
DOCUMENT-IDENTIFIER: JP 02062015 A
TITLE: TRANSFORMER

PUBN-DATE: March 1, 1990

INVENTOR-INFORMATION:

NAME COUNTRY
SONOBE, HIROSHI

ASSIGNEE-INFORMATION:

NAME COUNTRY
TOSHIBA CORP N/A

APPL-NO:  JP63212505
APPL-DATE: August 29, 1988

INT-CL (IPC): HO1F027/20

US-CL-CURRENT: 336/60
ABSTRACT:

PURPOSE: To prevent the cooling efficiency of a radiator
from being deteriorated by a method wherein a partition
used to partially separate a tank part from a radiator part is
installed to a protective wall and ventilation ports used to
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introduce cooling air independently of each other are
installed to the tank and the radiator part.

CONSTITUTION: A protective wall 7 is arranged, by
keeping a prescribed distance from a tank wall, at the
outside of a tank 3 where a content of a transformer has
been housed. A partition 8 used to partially separate the
tank part 3 from a radiator part 4 is installed at the
protective wall 7. Ventilation ports 9, 10 used to introduce
cooling air independently of each other are installed at the
tank part 3 and the radiator part 4. The air introduced from
the ventilation port deprives the tank 3 of heat dissipated
from its wall; after that, it is passed through the central part
of the partition 8, is raised between radiators 4 and is
discharged to the outside. The air introduced from the
ventilation port 10 deprives the radiators 4 of heat
generated from the radiators; after that, it is raised and
discharged to the outside. Thereby, it is possible to prevent
the cooling efficiency of the radiators 4 from being
deteriorated.
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DOCUMENT-IDENTIFIER: JP 02307080 A

PAT-NO: JP402307080A
DOCUMENT-IDENTIFIER: JP 02307080 A
TITLE: LIQUID-COOLED BT DEVICE

PUBN-DATE: December 20, 1990

INVENTOR-INFORMATION:

NAME COUNTRY
ISHIZAWA, MAKOTO

ASSIGNEE-INFORMATION:

NAME COUNTRY
NEC CORP N/A

APPL-NO:  JP01129153
APPL-DATE: May 22, 1989

INT-CL (IPC): GO1R031/26

US-CL-CURRENT: 361/699
ABSTRACT:

PURPOSE: To hold cooling liquid invariably clean while
the device is in operation by circulating the cooling liquid
which contacts an IC and fitting a filter in its circulation
path.
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CONSTITUTION: A BT printed board 1 where the IC is
mounted is fitted to an elevator 2 and moved up and down
by a winch 3; when the printed board 1 is elevated, a door
4 is opened to take the printed board 1 in and out and
when the printed board is lowered, the printed board is
dipped in the cooling liquid filling a BT layer 5 and the IC
mounted on the printed board 1 is supplied with electric
power from a BT power source 6 through a cable 7 to
perform BT operation. The cooling liquid flows to the filter
14 from a pump 13 to have its contamination removed,
exists from a blowout port 8 to fill the BT tank 5, and then
flows in an overflow tank 9 to enter the pump 13 again
through a drain port 10. Consequently, the cooling liquid
can be held invariably clean.
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Classification: - international:G82F17/13; GO2F1/1333; GO3B21/16; GO3B33/12;
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Abstract of JPI001205126 (A}

PROBLEM TC BE SOLVED: To parform efficient codling and also to prevent dust or
e like from entering from oulside. SOLUTION: In the optical unit 9 of a projection
display device 1, the inside space of a parl thereof is subsiantially in a hemetical stale
by light guides 801 and 902, an upper sealing plate 891, a lower sealing plate 1150 and
a head plate 903, An ailr circulating flow 1180 circulating up and down is formad by a
circulating fan 158 arranged between liquid orystal light valves 825R, 825G and 8258
and the lower sealing plate 1150 at the inside space.; Heat radialion in the air
circulating flow 1180 circulating up and down is performed on the side of suldouor alr
introduced 1o the upper surface of the upper sealing piste 881 while flowing along the
lower surface, and aise the heal radiation o outside is performead while passing through
air paths 1180 and 1170 passing the air hole of the head plate 803 through heat-
radiating parts 5R and 5L formed at a front case. Each pant al inside is efficiently
cocled by the air circulating flow 1180 sufficiently cocled. Also, the dust orthe like is
prevenied from entering from the outside because it is a circulating flow,
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ABSTRACT:

PROBLEM TO BE SOLVED: To perform efficient cooling and
also to prevent dust or the like from entering from outside.

SOLUTION: In the optical unit 9 of a projection display
device 1, the inside space of a part thereof is substantially
in a hermetical state by light guides 901 and 902, an upper
sealing plate 991, a lower sealing plate 1150 and a head
plate 903. An air circulating flow 1180 circulating up and
down is formed by a circulating fan 15B arranged between
liguid crystal light wvalves 925R, 925G and 925B and the lower
sealing plate 1150 at the inside space. Heat radiation in the
air circulating flow 1180 circulating up and down is
performed on the side of outdoor air introduced to the upper
surface of the upper sealing plate 991 while flowing along
the lower surface, and also the heat radiation to outside is
performed while passing through air paths 1160 and 1170
passing the air hole of the head plate 903 through heat-
radiating parts 5R and 5L formed at a front case. Each part
at inside is efficiently cooled by the air circulating flow
1180 sufficiently cooled. Also, the dust or the like is
prevented from entering from the outside because it is a
circulating flow.
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Abstract of JP 2002158475 (A)

PROBLEM TO BE SOLVED: To provide a hermetically
sealed enclosure for planar display device that is made to
be inexpensive by housing a commercially available
ordinary planar display device together with an air
conditioner and can be installed to any location.
SOLUTION: This hermetically sealed enclosure 20 is
divided into an upper housing chamber 20a and a lower
housing chamber 20b having a hermetically sealed
display window 25 in its front face by a partition wall 21
The enclosure 20 has a display window 1a facing the
window 25 in its front face, a plurality of suction openings
1b in the lower parts of its back face, and a plurality of
supply openings 1c in the upper part of its back face. In
this enclosure 20, the planar display device 10 provided
with a plurality of fans 5 correspondingly to the supply
openings 1¢ is housed in the lower housing chamber 20b.
In addition, the integrated air conditioner 30 which sucks
and cools the air warmed by the display device 10 and
discharged into the chamber 20b by means of the fans 5
and circulates the cooled air by blowing the cooled air into
the chambers 20b is put in position in the upper housing
chamber 20a.
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Abstract of JPI004083T48 {A)

PROBLEM TO BE SOLVED: To prevent a light diffusing plate from being deformad in a
manner of releasing a sealed state of 2 lamp chamber and a liquid crystal panel
chamber aranged on both sides of the diffusing plate within a liquid crystal display
davice, SOLUTION: The display device includes a shielded part 1 provided with a
reflection sheet 6 for reflecting a light from a lamp 5 and a light diffusing plate 2 andior
an optical shest 3. Al least one air vent Za, 3a is provided at g side adge partof the
fight diffusing plate 2 and/or the oplical sheet 3, an alr vent 1a communicating with air is
provided at positions of the shielded part 1 corresponding (o the alr venis 2a, 3a.
Through the air vents 2a, 3a of the light diffusing plate 2 and for the optical sheet group
3 and an air vent 1a of the shielded part 1, a lamp chamber 30 equipped with alamp 5
and a liquid crystal panel chamber 31 equipped with a Hguid crysial panst arranged on
the both sides of the light diffusing plate 2 andior the optical sheet 3 are communicated
with each other {0 forme a passage communicated with air. [ COPYRIGHT: (T

2004 JPO
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(57) Abstract: The invention relates to a procedure
and an apparatus for controlling the temperature of
the display surface (6a) of an encapsulated display de-
vice (6). The display device is placed in a casing (1)
provided with a transparent protecling element (3), in
which casing a medium, such as air, is circulated. Ac-
cording to the invention, the flow of the circulated air
stream (9) is equalized and after the equalization the
air stream is caused to flow along the display surface
(6a) of the display device (6) over the display surface
(6a).
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PROCEDURE AND APPARATUS FOR CONTROLLING THE TEMPERATURE OF A
DISPLAY SURFACE

The present invention relates to a procedure as defined in
the preamble of claim 1 and an apparatus as defined in the
preamble of claim 5 for controlling the temperature of a

display surface.

The procedure and apparatus of the invention, which are
hereinafter also referred to by the common designation ™
lution of the invention”, is particularly well applicable

S0~

for use for controlling the display surface of electric dis-
plays, such as TFT, LCD, plasma or similar display devices,
either by cooling, heating or in some cases even drying the
display surface. This type of electric displays are also

referred to as digital displays.

Aforesaid displays provided with a digital display surface
have been mainly used in indoor spaces, which is why they
have generally been non-encapsulated. The display surface of
the display has therefore been in direct contact with ambi-
ent air, and consequently it has been impossible to control
the temperature of the display surface accurately enough.
Still, this type of displays generally work without major
problems in indoor spaces because the air circulation rate
is sufficiently high to prevent the display surface from
becoming overheated. However, as displays used for different
purposes have been gaining ground, there has arisen the
problem that a bare display surface can not be left exposed
to touch by people. Such exposure may lead to damage of the
display surface in consequence of vandalism or otherwise due
to the surface being accidentally touched with excessive
force. For this reason, a display surface that is exposed to
touch by people has to be protected with a pane of glass,
plastic or equivalent placed in front of the display sur-
face. Often it is also necessary to encapsulate the entire
display. However, such encapsulation and protective plate in
front of the display surface easily cause overheating of the
display surface, which is due to the display’s own heat pro-
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duction, the sun or other external heat sources or the com-
bined effect of these. Overheating may reduce the service
life of the display i1f it e.g. causes local’' damage to the
display, or overheating may damage the whole display beyond

repair.

Due to the difficult control of temperature of the display
surface, 1t has been difficult to use aforesaid electric
displays outdoors where the display surface is more readily
exposed e.g. to direct sunshine, which might cause excessive
heating of the display surface. Besides, bright sunshine
affects the wvisibility of the display surface. In bright
illumination and in sunshine, the display’s own brightness
has to be increased, and consequently the additional power
needed to form the image and increase the contrast produces
a higher surface temperature of the display, thus heating
the display surface further. Likewise, when used outdoors
the display surface may be exposed to other extreme condi-
tions, e.g. rain or low temperatures, in which aforesaid
electric displays do not necessarily work without a heating

arrangement.

In prior art, international patent application no. WO
01/99482, among others, discloses a solution for cooling an
encapsulated electric display. However, the solution accord-
ing to this WO specification concentrates on cooling the
components located in the rear part of the display casing
and on cooling the rear part of the plasma display, as is
stated on lines 1-10 on page 2 of the WO specification. In
addition, from Fig. 2A and 2C of the WO specification we can
clearly see that the display surface 2la is outside the cas-
ing and the cooling air gap E is on the opposite side of the
casing, behind the display 21. Although the display is en-
capsulated, the display surface in this solution, too, is in
direct contact with ambient air, so it is not possible to-
reliably implement control of the temperature of the display
surface, and the display surface is exposed to vandalism and

damage from being touched.
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Previously known is also a solution as disclosed in British
patent application no. GB2357178 for controlling the tem-
perature of a plasma display in a case where the plasma dis-
play is enclosed in a hermetic casing provided with a trans-
parent front plate to prevent disturbances caused by dust
and other particles present in the air. In the solution ac-
cording to this GB application, the cooling air is taken
through filters directly from the external air surrounding
the casing and returned after the cooling function from the
casing directly back into the space outside the casing.
Therefore, controlling the temperature of the air taken from
outside the casing may prove difficult because the tempera-
ture of the air may change even very quickly e.g. when the
sun emerges from behind a cloud and heats the air. Likewise,
displays used outdoors are exposed to large temperature dif-
ferences in different seasons, and therefore correct control
of temperature is difficult. Moreover, in the solution ac-
cording to the GB application, the air stream is blown into
a gap 26 behind the display panel, between the display panel
13 and an auxiliary panel 12 behind the display panel, and
not into the gap between the transparent front plate 14 and
the actual display surface. Consequently, control of the
temperature of the display surface itself is not as fast and
efficient as it could be. Besides, in the solution according
to the GB application, the air stream is not equalized in
any way, so the air stream may be different in respect of
cooling/heating power in different parts of the display. In
difficult conditions this may result in damage e.g. to a

part of the display surface.

Thus, both non-encapsulated displays and partially or com-
pletely encapsulated displays still have the common drawback
that no reliable arrangement for controlling the temperature
of the display surface has been achieved, and consequently

the use of electric displays is restricted.
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The object of the present invention is to overcome the
above-mentioned drawbacks and to achieve a simple and reli-
able procedure and apparatus for controlling the temperature
‘of the display surface of an electric display, in which so-
lution the display surface of a display placed in a casing
can be provided with a protective glass pane or equivalent.
A further object is to achileve a procedure and apparatus
that will enable the use of an electric display for many
different purposes and in many different places of applica-
tion. The procedure of the invention is characterized by
what is disclosed in the characterization part of claim 1.
Correspondingly, the apparatus of the invention is charac-
terized by what is disclosed in the characterization part of
claim 5. Other embodiments of the invention are character-

ized by what is disclosed in the other claims.

The solution of the invention has the advantage that, being
completely encapsulated, the display device, in more simple
terms the display withstands all kinds of external condi-
tions, including exceptional situations, whether caused by
weather or man. An additional advantage is that the encapsu-
lated construction with the display surface placed inside a
casing enables the control of the temperatufe of the display
surface to be reliably implemented so that the limit tem-
perature values specified by the manufacturer will not be
exceeded under any circumstances at any point of the display
surface. The advantages resulting from this include a longer
service life of the display and more versatile possibilities
of use of the display than at present. The display can be
used both indoors and outdoors and also at a close distance
from spectators as the display surface is protected against
touch. A further advantage is that the casing of the display
can be easily provided with a cooling system, allowing a
display provided with the solution of the invention to be
safely used even in reasonably hot outdoor conditions. An
additional advantage is good sound insulation of the fans
used, because the fans producing the air streams are placed

as far away from the front edges of the air ducts opening in
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the spectator’s direction, so that the fan noise carried by
the air stream travels through as long a distance in the air
duct as possible. Yet another advantage is that the closed
box-type structure also protects the display from dust,
sand, water and other harmful materials. A further advantage
is that, as a constant dynamic pressure is maintained over
the entire width of the display surface, the velocity of the
flow of circulated air can be equalized over the entire
width of the display surface, so a sufficiently even flow
velocity is achieved even in the display surface edge areas

having the greatest flow resistance.

In the following, the invention will be described in detail
with reference to an embodiment example and the attached

drawing, wherein

Fig. 1 presents a technical solution according to the
invention in simplified and diagrammatic form in
side view,

Fig. 2 presents a technical solution according to the
invention in simplified and diagrammatic form in
top view, and

Fig. 3 presents a technical solution according to the
invention in simplified and diagrammatic form in

front view.

To provide an understanding of the solution of the inven-
tion, first a technical solution implementing the procedure
of the invention for controlling the temperature of the dis-
play surface of an electric display will be described. Fig.
1 presents a simplified and diagrammatic cross-sectional
side view of a casing 1 according to the invention. An arrow
pattern 9 represents the circulating air stream used to con-
trol the temperature of the display surface 6a. The casing
structure comprises e.g. a thermally insulated envelope 2,
which has an open front provided with a transparent protect-
ing element 3, such as a glass or plastic plate or a corre-

sponding transparent structure. The envelope 2 and the pro-
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tecting element 3 together form a substantially closed and
substantially watertight and airtight casing structure, in-
side which a display device 6, i.e. a display provided with

a display surface 6a can be mounted.

Provided in the upper part of the envelope 2 is an air duct
4a of a width covering substantially the entire interior
width of the envelope 2, which ailr duct forms a hollow
structure with an L-shaped cross-—-sectional profile such that
a first branch of the L-profile is substantially parallel to
the interior upper surface, i.e. ceiling of the envelope and
adjoins the ceiling of the envelope 2 while a second branch
of the L-profile is substantially parallel to the interior
rear surface, i.e. back wall of the envelope 2 and adjoins
the inner surface of the back wall of the envelope. In the
lower part of the envelope 2 is an air duct 4b corresponding
to air duct 4a and placed in an upside-down position with
respect to air duct 4a and adjoining in a corresponding man-
ner both the back wall of the envelope 2 and the interior
bottom surface of the envelope 2. The front edges of the
first branches of the air ducts 4a and 4b, i.e. the branches
at the ceiling and bottom surfaces of the envelope 2 extend
to the front part of the envelope 2, close to the rear sur-

face of the protecting element 3.

The air duct 4a in the upper part of the is provided with at
least one fan b5a, which sucks air used for controlling the
temperature of the display surface ©6a from the air duct 4a
and blows the air further into a space 10 in the rear part
of the envelope 2, which may contain e.g. display components
producing turbulence in the circulated air stream. The fan
5a 1s secured to the second branch of air duct 4a, i.e. to
the branch adjoining the rear wall, close to the space 10 in
the rear part. Similarly, air duct 4b is provided with a fan
5b secured to the second branch of the air duct, i.e. to the
branch adjoining the rear wall. The fan 5b sucks air from
the space 10 in the rear part of the envelope 2 into air
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duct 4b and blows it further through the air duct 4b towards
the front part of the envelope 2.

The front part of the air duct 4b in the lower part of the
envelope 2 is provided with a throttle element 7b, such as
an air gap or equivalent, throttling the circulated air
stream and having a width substantially covering at least
the entire display surface 6a, the effective cross-sectional
area of the throttle element being smaller than the effec-
tive cross-sectional area of air duct 4b after fan 5b. Cor-
respondingly, the front part of the air duct 4a in the upper
part of the envelope 2 is provided with an exhaust element
7a, such as an alr gap or equivalent, for the exhaust of the
circulated air stream, sald exhaust element having a width
at least substantially equal to the entire width of the dis-
play surface 6a and an effective cross-sectional area at
least egqual to the effective cross-sectional area of the

throttle element 7b.

The display device 6 1s so placed inside the envelope 2 that
between the display surface 6a and the protecting element 3
there remains an air gap 8 having a substantially uniform
width and oriented in a direction parallel to the plane of
the display surface 6a, in which air gap the circulated air
stream 9 produced by the fans 5a and 5b has been fitted to
rise along the surface of the display surface 6a from the
lower part of the envelope 2 to its upper part to control
the temperature of the display surface 6a.

Fig. 2 correspondingly presents a simplified and diagram-
matic cross-sectional top view of the casing structure 1 of
the invention. The arrow pattern 13 indicates the path of
the cooling replacement air in the casing structure 1 of the
invention. Placed on each interior side surface, i.e. side
wall of the envelope 2 has a hollow air duct 1lla and 1lb of
L-shaped cross-sectional profile substantially corresponding
to air ducts 4a, 4b. The first branch of the air ducts 1la,
11lb adjoins the side wall of the envelope 2 and the second
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branch adjoins the rear wall of the envelope 2. Air ducts
lla and 1lb are mitred with air ducts 4a and 4b and fastened
at the mitre to air ducts 4a and 4b, so that the four air
ducts together form a structure resembling a picture frame.
The hollow interiors of air ducts 4a and 4b are mechanically
insulated from the corresponding interiors of air ducts 1lla
and 1lb either at or near the mitre to separate the air

streams circulating in the air ducts from each other.

The vertical front side of the envelope 2 is provided with
one or more air intake openings 14a communicating with the
opening at the front edge of air duct lla. Air duct 1la is
provided with at least one fan 12a, which sucks replacement
air into the air duct from outside the of the envelope 2
through the intake opening 14a and blows the air further
into the space 10 in the rear part of the envelope 2, where
the replacement air stream 13 is mixed with the circulated
alr stream 9, cooling, heating or drying the circulated air
as necessary. In the labyrinthine structure of the space 10
in the rear part, the replacement air is well mixed with the
circulated air, so that the temperature of the circulated
alir is rendered as even as possible. The fan 12a is fastened
to the second branch of air duct 1lla, i.e. to the branch
adjoining the rear wall, close to the space 10 in the rear
part. Similarly, air duct 1lb is provided with a fan 12b
attached to the second branch of the air duct, i.e. to the
branch adjoining the rear wall, which sucks air from the
space 10 in the rear part of the envelope 2 into air duct
11b and blows it further through the air duct 1lb out of the
envelope via one or more exhaust openings 14b provided in
the vertical front side of the envelope. As the air intake
and exhaust openings 1l4a, 14b are located in the front side
of the envelope, the display casing can even be embedded in

a wall or a corresponding mounting surface.

Fig. 3 presents a simplified and diagrammatic cross-
sectional front view of the casing structure 1 of the inven-

tion. For the sake of clarity, the figure only shows the

SEC et al. v. MRI
SEC Exhibit 1031.0690
IPR2023-00254



10

WO 2005/079129 PCT/F12005/000098

9

circulation air 9 flowing upwards along the front side of
the display surface 6a of the display device 6. Correspond-
ingly, behind the display device 6 the c¢irculation air 9
flows downwards, as can be seen from Fig. 1. The replacement
5 air stream 13 mainly separated from the circulated air
stream 9 is sucked via fan 1l2a into the space 10 in the rear
part, circulated in a substantially horizontal direction and
blown out of the casing 1 via fan 12b. Thus, the display
surface 6a is never directly exposed to raw air from outside
the casing but only to air mixed in the circulated air
stream 9. This results in easier and better filtering of the
air used to control the temperature of the display surface

6a.

15 In the casing structure 1 of the invention, the circulating
air stream 9 produced by one or more fans 5b creates an
overpressure in the lower part of the of ailr duct 4b, be-
cause the cross-section of the throttle element 7b in the
fore part of the air duct 4b is smaller than the cross-

20 section of the air duct 4b., The result of this is that the

pressure is equalized in the throttle element 7b and the
clirculating air stream is evenly distributed over the entire
width of the throttle element 7b, and therefore a substan-
tially smooth circulated air stream 92 of uniform temperature
25 is flowing at the same velocity through the throttle element
7b, rising upwards in the gap 8 along the display surface 6a

of the display device 6.

By means of the circulating air stream 9, the temperature of
30 all pixels on the display surface 6a is controlled by sup-
plying circulation air at a temperature as required in each
situation to the display surface 6a at least over the entire
width of the display surface and at a sufficiently high flow
rate. Placed in the upper part of the air gap 8 and the dis-
35 play surface 6a are one or more temperature sensors, by
means of which a correct temperature of the circulating air
is maintained. Generally a temperature adjustment of the

circulating air stream 9 effected by using the replacement
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air stream 13 1is sufficient. To prepare the casing 1 for
difficult conditions, it can be provided with one or more
heating elements to heat the circulating air when necessary
on the basis of the information obtained from the tempera-
ture sensors. Similarly, the casing 1 can be provided with
one or more cooling elements to cool the circulating air
when necessary on the basis of the information obtained from
the temperature sensors 1if the cooling effected by using the
replacement air stream 13 is insufficient. In addition, the
apparatus comprises controlling and adjusting elements for
keeping the circulating air stream 9 at a correct tempera-
ture or within correct temperature limits. For the sake of
clarity, the figures do not show the temperature sensors,
heating elements, cooling elements and controlling and ad-

justing elements.

According to the procedure of the invention, the control of
the temperature of the display surface 6a of a display de-
vice 6 1is implemented e.g. as follows: In the procedure, a
circulating air stream 9 1s circulated inside a substan-
tially closed casing structure 1 by blowing circulation air
by means of a fan 5b into an air duct 4b and throttling the
flow of the circulation air 9 away from the air duct 4b by
means of a throttle element 7b so as to create in the air
duct 4b an overpressure equalizing the circulating air
stream 9. The overpressurized circulating air stream 9 is
passed further via the throttle element 7b at an even flow
rate along the display surface 6a of the display device 6
substantially upwards in an air gap 8 between the display
surface 6a and a protecting element 3 placed in front of the
display surface 6a, at least over the entire width of the
display surface 6a. From the air gap 8, the circulating air
stream 9 is passed further via an exhaust element 7a into an
air duct 4a from which the circulating air stream 9 is
sucked by a fan 5a into a space 10 in the envelope 2 behind
the display device 6, in which space the circulation air is
mixed at least when necessary with replacement air sucked

into the envelope 2 from outside the envelope 2 via an air
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duct 1la by means of a fan 12a to keep the circulating air
stream at a desired temperature or within desired tempera-

ture limits.

In addition, the circulation and replacement air is used for
cooling display device components placed in the space 10 in
the rear part. When necessary, the circulating air stream is
cooled or heated by means of a separate cooling and/or heat-
ing element. The replacement air stream 13 is partially
mixed with the circulating ailr stream 9 and passed out of
the envelope 2 wvia a fan 12b and an air duct 11b. In addi-
tion, the circulating air stream 9 and the replacement air
stream 13 are prevented form being mixed with each other
except in the space 10 in the rear part of the envelope 2

behind the display device 6.

It is obvious to the person skilled in the art that the in-
vention is not limited to the embodiments described above
but that it may be wvaried within the scope of the claims
presented below. Thus, for example, the structure of the
envelope and the structure and number of the air ducts may
differ from those described above. Likewise, the placement
and number of fans may vary. Similarly, it is obvious that
the intake and exhaust of replacement air as well as the
circulation as a whole may be implemented in ways differing
from those described above. For example, the replacement air
can be taken from the side of or from behind the casing, and
it can also be exhausted to the side of and behind the cas-
ing. The replacement air can also be taken into the casing
or exhausted from the casing at a point near an area con-
taining components that require e.g. special cooling. If
necessary, the replacement air can also be taken in and ex-

hausted from the same side of the casing.

It is also obvious to the person skilled in the art that the
elongated opening presented above as a throttle element may
also consist of a series of smaller apertures or holes,

which may be disposed in more than one row. The essential
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point is that the throttle element or equivalent is used to
equalize the pressure of the circulating air stream in the
air duct and thus to distribute the entire circulating air
stream over the entire width of the display surface. It 1is
also obvious that, instead of consisting of aforesaid aper-
tures or holes, the throttle element may also be formed e.g.
directly on the basis of the mutual positions and shape of
the display device, protecting element and fore part of the
air duct. It is likewise obvious to the person skilled in
the art that, instead of throttle elements of fixed shape
and size, the opening of the throttle element may be adjust-
able.

It is further obvious to the person skilled in the art that
the pressure, velocity or equivalent of the air stream be-
fore it flows onto the display surface 6a can also be equal-
ized without an actual throttle part reducing the cross-
sectional area of air duct 5b. In this case, using a high
power with fan 4b, in the air duct 5b after the fan 4b a
pressure is created that has a magnitude such that the whole
air duct forms a kind of throttle functioning as an eqgualiz-
ing element and the pressure as well as the rate of flow are
equalized before the air stream reaches the lower edge of
the display surface 6a. in this case, air duct 5b may have a
substantially constant cross-sectional area throughout its
length.

It is additionally obvious to the person skilled in the art
that the air intake opening 1l4a at least for the replacement
alr stream 13 may be provided with a filter to prevent dust
and other small particles present in the air from getting

into the replacement air stream 13.

It is further obvious that, instead of being formed from
plate-like structural elements, the air ducts may also be
formed by the components and other structural parts of the

apparatus.

SEC et al. v. MRI
SEC Exhibit 1031.0694
IPR2023-00254



WO 2005/079129 PCT/F12005/000098
13
CLAIMS

1. A procedure for controlling the temperature of the dis-
play surface (6a) of an encapsulated display device (6), in
which procedure the display device is placed inside a casing

(1) provided with a transparent protecting element (3), and
in which procedure a medium, such as air, 1is circulated in
the casing (1), characterized in that the flow of the circu-

lated air stream (9) i1s equalized and after the egualization
the air stream (9) is caused to flow along the display sur-
face (6a) of the display device (6) over the display surface
(ca) .

2. A procedure according to claim 1, characterized in that
circulated air stream (9) is throttled to equalize the air
stream by means of a throttle element (7b) placed below the
display surface (6a), whereupon the air stream (9) is passed
over the display surface (6a) through an air gap (8) between
the display surface (6a) and the transparent protecting ele-
ment (3) in front of the display surface (6a).

3. A procedure according to claim 1 or 2, characterized in
that the circulated air stream (9) is passed after the dis-
play surface (6a) via an air duct (4a) provided inside the
casing (1) into a space (10) in the rear part of the casing
(1), in which space the circulated air stream (9) is mixed
if necessary with replacement air taken from outside the
casing (1), after which space (10) the circulated air stream
(9) is passed again through an air duct (4b) provided inside
the casing (1) via the throttle element (7b) into the air
gap (8) and over the display surface (6a).

4. A procedure according to claim 1, 2 or 3, characterized
in that the temperature of the circulated air stream (9) is
monitored by means of temperature sensors and, when neces-—
sary, the circulated air stream (9) 1is either heated or

cooled by means of a separate heating or cooling element.
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5. An apparatus for controlling the temperature of the dis-
play surface (6a) of an encapsulated display device (6), in
which apparatus the display device (6) is placed inside a
casing (1) provided with a transparent protecting element
5 (3), and which apparatus is provided with at least one fan
(5b) for circulating a medium, such as air, in the casiﬁg
(1), characterized in that the apparatus is provided with at
least one element for equalizing the circulated air stream
(9), which equalizing element, as seen in the direction of
10 the circulated air stream (9), 1s placed between the fan

(5b) and the display surface (6a).

6. An apparatus according to claim 5, characterized in that
the apparatus is provided with at least one throttle element
15 (7b) functioning as an equalizing element, which, as seen in
the direction of the circulated air stream (9), is placed

between the fan (5b) and the display surface (6a).

7. An apparatus according to claim 6, characterized in that
20 the throttle element (7b) is placed in the casing and that
the throttle ‘element (7b) 1is an elongated opening of a
length at least corresponding to the width of the display
surface (6a), the cross-sectional area of said opening being
smaller than the cross-sectional area of the air duct (4b)

25 between the fan (5b) and the opening.

8. An apparatus according to claim 5, 6 or 7, characterized
in that the front wall of the casing (1) consists of a
transparent protecting element (3) placed at a horizontal
30 distance from the display surface (6a) of the display device
(6) sc that the protecting element (3) and the display sur-
face (6a) have an ailr gap (8) between them through which the
circulated air stream (9) is passed over the display surface
(6a) .

35

9. An apparatus according to‘any one of the preceding claims
5-8, characterized in that, in addition to the aforesaid

components, the casing (1) 1s provided with at least an ap-
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erture~like exhaust element (7a) for exhausting the circu-
lated air stream, an air duct (4a) and a fan (5a) for pass-
ing the circulated air stream (9) over the display surface

(6a) as a smooth flow inside the casing (1).

10. An apparatus according to any one of the preceding
claims 5-9, characterized in that the apparatus is provided
with air ducts (11la, 11b) and fans (12a, 12b) connected to
the air ducts (lla, 11b) for taking in replacement air from
10 outside the casing (1) and mixing it with the circulated air
stream (9) in the space (10) in the rear part of the casing
and for exhausting it from the casing (1) after the mixing,
and that the air ducts (4a, 4b) guiding the circulated air
stream (9) are mechanically separated from the air ducts
15 (1la, 11b) guiding the replacement air stream (13).

20
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PLASMA DISPLAY DEVICE
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Abstract of JP2005265922 (A}

PROBLEM TO BE SOLVED: To prevent noise of a fan for heat dissipation and dust flowing
in from the outside of a plasma display device and to sharply enhance heat dissipation
efficiency. ; SOLUTION: The air heated in a rear case 84 rises and stays in the upper inside
of a guide 62 arranged at an upper part of a rear space 22. The airis made o flow out
perpendicular {0 a paper surface by a sirocco fan 24 and forcibly convected downward
along the guide 62. The guide 62 is constituled so that it extends in the horizontal direction
at the upper part of the rear space 22, extends in the perpendicular direction at the side and
extends in the horizontal direction at a lower part. The air is forcibly convected downward is
naturally convected, rises as contacting the inside of the rear case 64 and cooled. ;
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(30)Priority
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(54)MODULARIZATION RADIATOR

(57)Abstract
PROBLEM TO BE SOLVED: To provide a modularization radiator whose radiating efficiency is
high.

SOLUTION: This modularization radiator includes at least two radiating modules arrayed back
and forth and at least one connecting pipe. Each radiating module includes a plurality of
radiating fins, a plurality of heat exchanging pipes, two fixing plates, a plurality of first curved
pipes and a plurality of second curved pipes. The plurality of first curved pipes are connected to
first vertical outside two adjacent heat exchanging pipes, and the plurality of second curved
pipes are connected to second vertical outside two adjacent heat exchanging pipes. The heat
exchanging pipes are serially connected so that a continuous S-shaped conduct can be formed,
and each S-shaped conduit includes an entrance and exit, and the connecting pipe is connected
to the exit of the S-shaped pipe of one of the radiating modules and the entrance of the
S-shaped conduit of the next radiating module.
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