[ Name of Docunent] DESCRIPTION [Title of Invention] REFRI GERATOR [ Techni cal
Fiel d] [0001] 5The present invention relates to a refrigerator that enploys
a vacuum heat insulating nmaterial. [Background Art] [0002] In recent years,
a vacuum heat insulating material that has high heat- 10i nsul ating

propertilﬁ\panlqné%? B%Um%ﬁﬁ}ﬁ FQI‘?’TriBNi gerators as a neans to inprove heat
g 0

I nsul ati pertornmance r the purpose of acquiring energy-saving and

space- savitRdof IRl ] AREFRIGE rFor exanple, in cases where an outer
casing of a heat insulating cabinet 15has portions (for exanple, sections

wher e condemsicaidEigidgpes are di sposed) whose surface tenperature is higher
than the anbi ent tenperature or has portions thereinside where sone
intervening ¢OPp@tit i s present, the vacuum heat insulating material is
enbedded in a closed cell rigid urethane foam between the outer casing and
arbi nner casilig pesehkinkention redateattd agetrigairater thatenglbys emkicogm heat

insulating material.
[Background Art]
[0002]
In recent years, a vacuum heat insulating material that has high heat-

10 insulating properties has been employed to refrigerators as a means to improve
heat insulating performance for the purpose of acquiring energy-saving and
space-saving refrigerators.

[0003]
For example, in cases where an outer casing of a heat insulating cabinet

15 has portions (for example, sections where condensing pipes are disposed)
whose surface temperature is higher than the ambient temperature or has
portions thereinside where some intervening object is present, the vacuum heat
insulating material is embedded in a closed cell rigid urethane foam between the
outer casing and an inner casing of the heat insulating cabinet, thereby making

20 up for the shortage of the closed cell rigid urethane foam resulting from the
lamination of vacuum heat insulating materials. In these cases, the vacuum heat
insulating material has a metallic foil layer film and an aluminum vapor deposited
layer film, as jacketing material, and the aluminum vapor deposited layer film is
configured to be disposed on the inner casing side (for example, see Patent

25 Literature 1).

[0004]
Also, there is a heat insulator with a heat insulating pack mounted on one
plate constituting a pair of plates with the space between the plates filled with a

foamed heat insulating material. In this case, the heat insulating pack is



20up for the shortage of the closed cell rigid urethane foamresulting from
the I am nation of vacuum heat insulating naterials. In these cases, the
vacuum heat insulating material has a netallic foil layer filmand an

al um num vapor deposited layer film as jacketing material, and the

oo o RafRRleA Bh et R AR hdling dair A fiafl B8 §hPBRRGE iR 1
Al'so, therecdsy AnhRak ﬂw\%@ﬁ%@uMihnm%{;ﬁ?tﬁebe@mé@bh%gp;aet%fnﬁgla;%&% on one

plate constituting a pair o ates Wt e'space between t at’es

filled whbferal bRAIRSH BeRlcentBE tAbifilibs BALSS haht sdal fdficlifgise the heat
i nsul ating pack is constituted by a first lamnate filnihaving a | am nat ed

net al | i ccifcaifermdenifané fitnd bfted depreesaiking &e sedce héthv@ehanbmg Bha!m num
vapor deposited on a plastic film a core nmaterial provided between the two

fi9 ns artkead insedatirgepdckf isrcoséglicdgntsueha mannéethah tee sécdritelafiihate fidit er
depressurizing the space between them The 5heat insulating pack is

conf i guriedispesedcin thermuteraplatehzite t theratwcmaihtaiamgthea dgreenof sadiwposed on
the outer plate side, thereby nmaintaining the degree of vacuuminside the
heat i ndusideithg hpatisalgting peek fony etpipryethaeded p? Hweaas well psawprondvi ng
the heat insul ati g% performance of the heat insulating material (for
exanpl e,thg @@abmseﬂﬁ ingjRestosmange of the bed ingwlating matetial (frrammile: et ur e]

[ 0005] P {\I(F;?t e% iterature 1] Japanese Unexam ned Patent Application
Publ i cath BRTNCraBt8 24014368 (Figs. 1 and 3) 15[Patent Literature 2]

é@oanesqcﬁé%ﬁ E%‘fﬁ Pat ent Application Publication No. 7-113513 (Figs. 1 and

{Patent Literature]
[0005]
{Patent Literature 1] Japanese Unexamined Patent Application Publication
No. 2003-014368 (Figs. 1 and 3)

15 [Patent Literature 2] Japanese Examined Patent Application Publication
No. 7-113513 (Figs. 1 and 2)

[Summary of Invention]
[Technical Problem]
[00086]

20 However, in cases where the vacuum heat insulating material is embedded
in the closed cell rigid urethane foam filled between the outer casing and the
inner casing of the heat insulating cabinet with the aluminum vapor deposited
layer film disposed on the inner casing side, the metal foil layer film will be
disposed on the outer casing side, which can maintain temporal reliability, but

25 hinders heat insulating performance due to heat wrap known as a heat bridge.

[0007]
Also, in cases where the second laminate film having an aluminum vapor

deposited on a plastic film is disposed on the outer plate side, the heat insuiating



[ Summary of I nvention] [Technical Problen] [0006] 20However, in cases where
the vacuum heat insulating material is enbedded in the closed cell rigid
urethane foamfilled between the outer casing and the inner casing of the
heat insulating cabinet with the alum num vapor deposited |ayer film

h cabi net with t| apor ayer 11
di shosedP B TRDE TS AREHES il grelRBek T ardiot ieSRLIGIEPIY 1 o/ P20 11 1,

but 25hi s heat insulating performance due to heat wap known as a heat
bri dge. [0007] Al so, in cases where the second |am nate fil m having an

al um num vapgpo@gposited on a plastic filmis disposed on the outer plate
side, the heat insulating performance does inprove, but a drawback that

drop of tenpaabrdieglyaivel ddjectas e preded®Biention is to provide téagsyrdi ngly, the
obj ect of the present invention is to provide tenporal 5reliability as well
asb i npr aeddbilityats wak ab anprayependaiinsaiating p&dbnmarae. t o Probl em [ 0009]

A refrigerator according to the present invention includes a closed cell
rigi d ur dBRdtienfteddrpblgnmjacuum heat insulating material, and a condensing
pi pe 10provi ded between an outer casing and an inner casing thereof,
wherein the

A refrigerator according to the present invention includes a closed cell rigid
urethane foam, a vacuum heat insulating material, and a condensing pipe
10 provided between an outer casing and an inner casing thereof, wherein the
vacuum heat insulating material includes a jacketing material having gas barrier
properties, the jacketing material constituted by a first laminate film having a
metallic foil and a second laminate film having an aluminum vapor deposited
layer or an alumina vapor deposited layer overlapped and heat-welded at their
15 circumference to be formed into a bag-like package which is vacuumed and
sealed with a core material thereinside, and the condensing pipe is disposed at
the side of the outer casing and the vacuum heat insulating material is embedded
in the closed cell rigid urethane foam between the outer casing and the inner
casing in such a manner that the second laminate film having an aluminum vapor
20 deposited layer or an alumina vapor deposited layer faces the condensing pipe.
[Advantageous Effects of Invention]
[0010]
The refrigerator according to the present invention includes the second
laminate film having an aluminum vapor deposited layer or an alumina vapor
25 deposited layer having a low heat conductivity disposed so as to face the
condensing pipe, thereby allowing heat generated by the condensing pipe to be
released to the outside of the refrigerator without causing the heat to be diffused.

[0011]



vacuum heat insulating material includes a jacketing material having gas
barrier properties, the jacketing material constituted by a first lamnate
filmhaving a nmetallic foil and a second |am nate fil m having an al um num
vapor deposited |ayer or an alum na vapor deposited | ayer overl apped and

heat - wel ded ir 15circunf.erence to, be forned into bag- 1 i ke, package
which' s vacdiRaTEaCoan B AT bR P rbRa T iroRdied ERL° e
condensi ' [ j j 0 j . vacuum
et 1 nsl TSy BhehE (G HARP A e Wtholbd Befledd el iel of Ak AR AR e oam
bet ween 8(; i ' 28 b that the
second I%én\sﬁﬂ%ﬁg f?lﬁ%ﬁh@\%\%&ggﬁhﬁé&wﬁﬁ?@;por leéroél?pﬁgle?ﬂg{jm%gr or an

al um na éﬂmyedd@Lmsia@eirl@weélinﬁzaaﬁﬁgrb%tm@@ﬁﬂéu?@ whidteoulsibvainkageous

Ef fects of Invention] [0010] he refrigerator according to the
prgsent émegnhé@byimipimides thbeinse degthdation pfitiee fadunrhdeabipsaatiabum num
vapor deposited |ayer or an al um na vapor 25deposited |ayer having a | ow
heat conperddrimancg. di sposed so as to face the condensi ng pi pe, thereby

al l owi ng heat generated bgethe condensing pipe to be released to the

out si de of t He additiongeithttoe closed well rigidisratbanaépame in whishoibediactiuged. [ 0011]

Al so, the vacuum heat insul ati ng material is enbedded in the closed cell
ri gi d urhaatdmaiiatinghingéenad is embedded pyv@nyatwriehsyrfrcesafdhe @atemg and t he

i nner casing, preventing.the vacuu eat insulating material from being

i r ect | yASHAGHUBE SUSIPA 0" 116 ME AIins REASLoRRATRRSE KnPBUGh. i Ch
o;gisi de air tcan 5enter, thereby mnimzing the tinme degradation of the
vatuum HE&" ?'Hggrl ating perfornmance. In addition, with the cl osed cell

g A BBk B AP I B BRI eSS ¢, o
the i nsigerhéebse L& Sha% FRRGAGIR Bt RighGeMERA it dtiderant piping
as a result of operating under heavy load, the time degradation of the vacuum
heat insulating performance can be kept minimal.
15 [Brief Description of Drawings}
[0012]

[Fig. 1] Fig. 1 is a cross-sectional view, as seen from the front, of a refrigerator
according to an embodiment of the present invention.

[Fig. 2] Fig. 2 is a cross-sectional view, as seen from the side, of a refrigerator

20 according to an embodiment of the present invention.

[Fig. 3] Fig. 3 is a graph comparatively showing a specification of laminate films
constituting a package of a vacuum heat insulating material and the amount of
heat penetration into a refrigerator.

[Description of Embodiments]
25 [0013]
The present invention will be described below with reference to an

embodiment shown in the attached figures.



Furthernore, even if the refrigerator has a surface tenperature in excess
of 40 degrees C due to heat generating from high-tenperature refrigerant

piping as a result of operating under heavy |oad, the tinme degradation of
t he vacuum heat insul ating performance can be kept mnimal. 15[ Brief

Description of i 0] JFig. 1 i g..1l s .a gross-sectional view,
25 seen 1 romiilel 1 SRIEscORa ieePaettn HeBur it e AR TREEPhent of ¢ he
present | ' ; ' ' 1 . C - i iew, as
seen fr oér?%bﬁ@hgﬁﬁg,n eOer%lenee rtibgtet%a?%]rseg g’(‘:’%ﬁtr'éﬁ'ng'gf gq§1% %ﬁ%%g?%nx}a\fof t he
present \iByeRt s88n frohf it sidgé. Fig.- 3 is a graph conparatively show ng a
specification of lamnate tilns constituting a package of a vacuum heat

i nsul ating mapefd4jal and the ampunt of heat penetration into a refrigerator.

[ Description of Enbodi nents] 25[0013] The present invention will be
descri bed belAnshavwin Eiger ¢aee 2, & @frigarbadiasesidisdg vhe émbbédinadritached
figures. Fig. 1 is a cross-sectional view, as seen fromthe front,

of a refintigdesattdrea dennatingcakineirhasity dn moerter cHfsind & fpmesceot a inmetalliti on.  Fi g.
2 is a cross-sectional view, as seen fromthe side. [0014] 5As shown in

Fi gs. 1 piake sucheas afsteqj@lateoan iwscasing 2 formed efrbeyithelin rasitbuelessa heat

i nsul ati ng _cabi net having an outer casing 1 forned of a netallic plate such
as a st & ABPJEsIN. grrlosatbeelctgii vyethang fagm 4thal iy wprrespace eafingdsuch as an

ABS resin, a closed cell rigid urethane foam4 that fills up. a space
dot i ned BEVRERANE AHES Gesing: Randdha MR CRRBG T auid @ Xesuhm Feab insultinge uum

TP AL M1 R R .
vacuum Tegh R4 FTRL RN cBply S, ERELBRTASTtth iAo, e,

s iegir SGhaifedtylioridd iARRKENcS RPHRPYUIEPBALIARE129THERE AR bPthe Blo88y
cell rigid urethane foam 4 is injected into the space, thereby conducting foam
formation in an integral manner.

15 [0015]

As shown in Fig. 1, a vacuum heat insulating material 3a, 3b at either side
of the heat insulating cabinet is disposed on the outer casing 1 with a spacer 5a
therebetween and is embedded in the closed cell rigid urethane foam 4 between
the outer casing 1 and the inner casing 2.

20 [00186]

Also, a vacuum heat insulating material 3¢ located on the ceiling of the
heat insulating cabinet is bonded to the outer casing 1 using a hot-melt adhesive
or a double-sided adhesive tape.

[0017]

25 Furthermore, as shown in Fig. 2, a vacuum heat insulating material 3d
located on the inner back side of the heat insulating cabinet is disposed in the
outer casing 1 with a spacer 5b therebetween, the spacer 5b being formed in a

staggered manner on the outer casing 1, and is embedded in the closed cell rigid

urethane foam 4 between the outer casing 1 and the inner casing 2 so as to



15[ 0015] As shown in Fig. 1, a vacuum heat insulating material 3a, 3b
at either side of the heat insulating cabinet is disposed on the outer
casing 1 with a spacer 5a therebetween and is enbedded in the closed cell
rigid urethane foam 4 between the outer casing 1 and the inner casing 2.

cel i ng B H&fﬁ%ﬁﬁg o SR RO pRERS 1 eBaBR Wl TP iR Slheng 1
25Furt nel REro. ARPERE B Mog IFBURAEC AR RS SliEer e oMl el a1 s

l'ocat ed @asihd'e dridniglcopfigire @GerfaskMedl kRind Hptldaliid the 8lich @hbsing i Sposed

in the outer casing 1 with a spacer 5b therebetween, the spacer “5b bei ng

forned i theSbi@gay ksaRHIGT, 106 vhBeuIB HeRt irasdtig rhatetiats B4 t¢BRedsed in the
closed cell rigid urethane foam 4 between the outer casing 1 and the inner

caSi ng 2bsoolectively refarret tiondeafvacuog hedtlinsulsthmperséng 3pi pe 6 for heat

di ssi pation. The condensing pipe 6 is disposed so as to be in contact with
the inner surlP@t8 of the outer casing 1 and is configured to rel ease heat
to the outside via the outer casing 1. In the follow ng description, the

vacuum heat ilgsfabeeatedhawaerval head answating mejersnd, edirsidaminateyilmetterred to
as a vacuum heat insulating material 3. [0018] To fabricate the vacuum
heat i nshA\4R9 AgNewdlisfpror ah ajuminues foiblaminatedihetyeen plaglicddma angtal 1ic foi

| um foil, lam.nated bet .plastic fil d d | am nat
P11 m 7a TGRSR S AP FD AT LTE HaBoT-APRRA e STGBRING 2ed al um num

-d i ' ' : | ai d. h pt : d.t hei

Tt o B B TaR b R i RS A BLa S o BiehPh s YR B cicage
havi ' . . " - . 2 a4 int
cuch 3 Ao EREUA RGP ARSI YRS ard BRimally SRifed I iy bBg Re bRERIGET, 121 Ty

| ed. : hi i iarl cQN i i e i L,num
apor - e RGeS baRier Bpeean THcATa 18hE mate B is Aot Flo SRRV i nate

film 7b meyiikgpackajel WHsHIshRiduuffedb&braas oBéﬁi’hH% fiRBMPSEA|EES il € di sposed
in such a manner that the forner is |located on the outér casing 1 side and

t he | at tadditien, lthe aeeohd mntihatd fileTa dagingdar?akinggum vagdiidepeghedorent, there
is no limtation on the configuration of the core material 8 of the vacuum
heat i naluminavgapatdepaited.la@a[HELE first laminate film 7b having an aluminum
foil of high gas barrier properties are disposed in such a manner that the former
is located on the outer casing 1 side and the latter is located on the inner casing
2 side. In this embodiment, there is no limitation on the configuration of the core
material 8 of the vacuum heat insulating materiai 3.
20 [0019]
The vacuum heat insulating material 3 has heat insulating properties 10
times higher than that of the closed cell rigid urethane foam 4.
[0020]
The second laminate film 7a having an aluminum vapor-deposited or an
25 alumina-vapor deposited layer consists of a polyethylene terephthalate layer as a
surface protection layer, an alumina-deposited layer, a stretched nylon layer, an
aluminum vapor-deposited or alumina vapor-deposited layer, an ethylene-vinyi
alcohol copolymer resin composition layer, and a low-density polyethylene layer

as a thermal seal iayer.



The vacuum heat insulating material 3 has heat insulating properties 10
times higher than that of the closed cell rigid urethane foam4. [0020] The
second lamnate film 7a having an al um num vapor - deposited or an
25a|unina-vapor deposited | ayer consists of a pol yethyl ene terephthal ate

| ayer as a s%g qg protection |ayer, an alum na-deposited |ayer, a
stretched nyl l‘aye an al um num vapor - deposited or alumna

vapor - deposi t-fek h%\(%ra:nﬂﬂﬁ f?lH‘ﬂ)‘Fl%@{ééW iu‘ﬂln 85’1%|](F MYOF bet

conposition | ayer ow densi't yI ene lTayer as a er mal seal

layer. pRA#dFims considfid ét'ﬁ%tci’wé’dﬂh?l@h%&éﬂé@ 4 Rufaveé E&)t@@héﬂ iayepym foi |

| ami nat ed between plastic films conSists of a stretched nylon'layer as a

surface polgtegldrencraythalate RBoky einfulisiturhe/agphtBpbsitel beyealuninaal um num
vapor - deposited or an al um na 5vapor-deposited |ayer, an alum numfoil, and

| 0%+ densvaporpepositey leyee, dmpkmiagmefollhandidw-geasity pylgethyldhe2d)er as a The
reason why the second lanm nate film 7a having an al um num vapor - deposit ed
or an al ineimal segldayafeposited layer is used in the side of the outer
10casing 1 and not in the side of the inner casing 2 is because the

al um num vapc{FJ 28eposited or an al unina vapor-deposited | ayer is inferior

I n gas barri e,l[ propertles posing a concern_on long-termreliability.
[0023] Hence, [ (RASEN Wah %%C@ngﬂﬁmﬂweﬁlimr%a Ravir@an ARHIINUN ¥2PRer  of t he

two deposited or an alumina vapor-deposited layer is used in the side of the outer
10 casing 1 and not in the side of the inner casing 2 is because the aluminum vapor-
deposited or an alumina vapor-deposited layer is inferior in gas barrier
properties, posing a concern on long-term reliability.
[0023]
Hence, a vapor deposited plastic film is used only in either of the two
16 laminate films that constitute the package. However, the problem is which of the
outer casing 1 side and the inner casing 2 side faces the vapor-deposited plastic
film.
[0024]
Fig. 3 is a graph comparatively showing specifications of laminate films
20 constituting the package of the vacuum heat insulating material and the amount
of heat penetration into a refrigerator, indicating results of the calculated amount
of heat penetration into a refrigerator in cases in which the second laminate film
7a having a vapor-deposited layer is disposed on the outer casing 1 side (the
condensing pipe 6 side), in which the second laminate film 7a having a vapor-
25 deposited layer is disposed on the inner casing 2 side, and in which the first
laminate film 7b having an aluminum foil provided on both sides is disposed on
both sides.
[0025]



15 lam nate filnms that constitute the package. However, the problemis

whi ch of the outer casing 1 side and the inner casing 2 side faces the
vapor - deposited plastic film [0024] Fig. 3 is a graph conparatively

show ng specifications of lamnate filns 20constituting the package of the

(af 11 gerat or  TERERLLE PRy feh AreR st din R Shoeho IR RANS hafiho’ ™ © @
ator, Indredr it | g e
P havi riy oY R R B AP ol BTG 1 SR A RS & e

(1 he congipns) e Rhelrafbifia od RrGalbriiRyRacHR, haSnBiy.- 4l 72 having a

vapor - 25deposited layer 1s disposed on the I nner casing and in
whi ch t hgfiddig st laminate film 7b having an alum num foil provided on both
sides is disposed on both sides. [0025] The results prove that when
di%posi ng thdgo82gjond | am nate film 7a having a vapor deposited |ayer on the
outer casing 1 side (the side of the condensing pipe 6), heat penetration
into a refri d&fhandhne fisst lanmate fiihugb Haadgeare alyyrisam fog tledif et lsigh $(e@026]
Wen the first lamnate film 7b having an alumnumfoil that has high heat
conduct i &enductivitisghispeatdsso as ta tadedbe condensinggips Rghpataererateday
generated by the ,conc_lensi_n(t; pipe 6 is transferred, due to its high heat
conduct i thetGpndepsingiprBds Tranpianiede dugde itshighBegteandvcheht to Haupuler ng
materi al .3 disposed hetween the 10Qouter casin nd the inner casing 2,
O eat | ngPiTCaEReT e idPa B bt ek eaing Piara B EShonett bathigarBeor Thi s
causes the refr.igerat t.0 be susceptible to heat penetration, resylting in
e or siast Sesiadiidhe Brelraalid & Creatybe o BimBs He e nct fifuecond
I am nat eingi'dlerfhg ?eﬁ]i@&eﬂgr. arPﬁ@%%LSQE B%Srletfreféierator to be susceptible to heat
penetration, resulting in drop of heat insulating performance.
[0027]
In other words, if the second laminate film 7a having a vapor deposited
15 layer is disposed on the condensing pipe 6 side, energy-saving effects can be
more greatly achieved by having the vacuum heat insulating material 3 disposed
between the outer casing 1 and the inner casing 2 cover the condensing pipe 6 in
a greater manner. For this reason, in this embodiment the second laminate film
7a having a vapor-deposited layer is disposed at the side of the condensing pipe
20 6, and 85 percent or more of the condensing pipe 6 is covered lengthwise with
the vacuum heat insulating material 3 disposed between the outer casing 1 and
the inner casing 2. The remaining 15 percent of the condensing pipe 6 has been
described as not being covered considering the connecting portions of the
condensing pipe 6, for example, but it is preferred that the covered rate of the
25 condensing pipe 6 is as high as it can possible be.
[0028]
As described above in this embodiment, the second laminate film 7a

having a vapor deposited layer of the vacuum heat insulating material 3 disposed

between the outer casing 1 and the inner casing 2 is disposed on the condensing



15l ayer is disposed on the condensing pipe 6 side, energy-saving effects
can be nore greatly achi eved by having the vacuum heat insulating materi al
3 di sposed between the outer casing 1 and the inner casing 2 cover the
condensing pipe 6 in a greater manner. For this reason, in this enbodi nent

(R SecoBfe B2 AT 18 ORI P RRRCERISLESH S Atgbol o deaesed
condens g, RS AeFh e LN BB WAL ALY BEMI PRI 10

remai ni ngipd% RELSSINe bt iHSs&RRALERIMMe MR T thd\Asy BaRPorasEbsiRaIager Not

bei ng covered considering the connecting portions of the condensing pipe 6,

for exangliewebltt tenipdratupé eiaT tedvddiain hB&t inoviafieg nakraldc thaeis2Scondensi ng
pipe 6 is as high as it can possi ble be. [0028] descri bed above in this

enbodi medirectiyiersiecidndhé aop valling bf the Heatavilating csbipet, tieebyiscedrihgyer of
the vacuum heat insulating material 3 di sposed between the outer casing 1
and t he fenmmporatmdiabijty2 i s di sposed on the condensing pipe 6 side. However,
the closed cell rigid urethane foam4 is present between the second

| ami nate fil MP%3%having a vapor deposited | ayer and the condensing pipe 6,
to assure that the second |amnate film 7a having a vapor-deposited | ayer

is lower in tePRRaenths ipANg WCU@@GBrﬁf?%%){'sﬁWQEngeﬂeiCﬁ‘g’sr%P\éiﬂ?‘élm@@ that is
St BRI AT AN ST gt
SO el BB A 50 5L oo BB ol BB .
I nsul atingeBLGhY 3 belnd WipBEEY BSIBHAcE e BURGENSAT b & aPHE LillE
where the condensing pipe 6 is embedded in the closed cell rigid urethane foam
4.
[0030]
15 Also, in this embodiment, since the vacuum heat insulating material 3
disposed between the outer casing 1 and the inner casing 2 is embedded in the
closed cell rigid urethane foam 4, there is nearly no gas or water content which
may cause deterioration of the vacuum heat insulating material 3 disposed
between the outer casing 1 and the inner casing 2. This minimizes time
20 degradation of the vacuum heat insulating performance, ensuring reliability.
[0031]
As a result of the advantageous effects above, reduced heat penetration
enables the realization of energy-saving refrigerators and ensures temporal
reliability.
25 [0032]
This embodiment is described with the vacuum heat insulating material 3
disposed at both lateral sides, ceiling, and back side of the heat insulating

cabinet, but the vacuum heat insulating material 3 need not be disposed at all

these sides. It may be disposed only at the side where the condensing pipe 6 is



i nner casing 2 being disposed so as to face the condensing pipe 6 at the
si de where the condensing pipe 6 is enbedded in the closed cell rigid
uret hane foam 4. [0030] 15Also, in this enbodi nent, since the vacuum heat
insulating material 3 disposed between the outer casing 1 and the inner

cas! 10 20 SSHIEE A M SLORE e 5 AN 50T 0B
heat Iyl TG Block ol SRARENSHEL AR hecONb Slo AZBR E A (e

i nsul at i RhupRsd, OTRERCBthe SRS Sy bBldodBidd With, bPBRddhple, an oreﬁac?y heat I't of

t he advant ageous effects above, reduced heat penetration enables

realizat ir@ma@mgeﬁ@tre@m S@H aYidaphéd pelatypsise, ANEredYH=MTingG 8NN ysage
reliability. 25[0032] This enbodiment is déscribed with the vacuum

heat i nsof expergiventanuuval hdatinsplating nadtebakad weknalreduddecosgtei | i ng, and
back side of the heat insulating cabinet, but the vacuum heat insulating
mat er i al [RefasrderBigndéist sposed at all these sides. It may be disposed only
at the side where the condensing pipe 6 is placed so as to cover the
condensi ng pilB€38] when viewed fromthe inner casing 2 side, and not be

di sposed at ot her sides where the condensing pipe 6 is not nounted. These
ot her sides nHyOWer68%8Ped with, for exanple, an ordinary heat insul ating
mat eri al sucgﬁas f oamed pol ystyrene, thereby attaining reduced usage 5of
expensi ve vacuulfRESPSMAsul ating materials as well as reduced cost.

[F&f erence Sifﬂ%%, 'BBSEJ: édoo\i}é% uulrﬁ hgg% ﬁ\rsufé%%br}ﬁaterial
4: closed cell rigid urethane foam
5a, bb: spacer
6. condensing pipe
7a: second laminate film
15 7b: first laminate film

8: core material

10



2: inner casing 103, 3a, 3b, 3c, 3d: vacuum heat insulating material 4:
closed cell rigid urethane foam 5a, 5b: spacer 6: condensing pipe 7a:
second lamnate film 157b: first lamnate film@8: core material [ Nanme of
Docunent] CLAIMS [Claim1l] A refrigerator conprising: an outer casing; 5an

| nner casi ng; a closed cell rigid urethane foam di sposed between the
outer casing and the inner casing; a vacuum heat insulating nateri al
di sposed [W@SFDEEGm%HE]eCLRﬂﬁSng and the inner casing; and

[Claim 1]

A refrigerator comprising:
an outer casing;
5 an inner casing;
a closed cell rigid urethane foam disposed between the outer casing and
the inner casing;
a vacuum heat insulating material disposed between the outer casing and
the inner casing; and
10 a condensing pipe disposed between the outer casing and the inner
casing,
wherein the vacuum heat insulating material includes a jacketing material
having gas barrier properties, the jacketing material constituted by a first laminate
film having a metallic foil and a second laminate film having an aluminum vapor
15 deposited layer or an alumina vapor deposited layer overlapped and heat-welded
at their circumference to be formed into a bag-like package which is vacuumed
and sealed with a core material thereinside,
wherein the condensing pipe is disposed on the outer casing side, and
wherein the vacuum heat insulating material is embedded in the closed
20 cell urethane foam between the outer casing and the inner casing in such a
manner that the second laminate film having the aluminum vapor deposited layer
or the alumina vapor deposited layer faces the condensing pipe.
[Claim 2]
The refrigerator of Claim 1, wherein the vacuum heat insulating material
25 covers 85 percent or more of an overall length of the condensing pipe disposed
between the outer casing and the inner casing.

[Claim 3]
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10a condensi ng pi pe di sposed between the outer casing and the inner casing,
wherein the vacuum heat insulating material includes a jacketing materi al
havi ng gas barrier properties, the jacketing material constituted by a
first lamnate filmhaving a netallic foil and a second lamnate film
havi ng an al um num vapor 15deposited | ayer or an alum na vapor deposited

| ayer overl apped and heat-wel ded at their circunference to be fornmed into a

bag- | i ke package \higdtaior oY@&HW%rQ?Wh%?@ih,eﬁh%Nﬁbv@e&ﬁbﬁhﬁﬁﬁréﬁhe

t her ei nsi de, wherein the condensing pipe Is disposed on the outer casing

si de, andnnbecading tthe vaaaudiasulamy aatdithl pERPbaéd balyadpaddrd in the

cl osed 20cel | urethane foam between the outer casing and’'the inner casing

in such awhevertae dondensing piee snslatedrso aksaofdover thevedargidnBimgadipa] amdrisvapor
deposited | ayer or the alum na vapor deposited | ayer faces the condensing
pi pe. [ drmtrdigiosed on other sifies whedreitge candensing @ize is rigt digposedn t he vacuum

heat insulating material 25covers 85 percent or nore of an overall length
of the condensing pi pe di sposed between the outer casing and the inner
casing. [Caim 3] The refrigerator of Claim1l or 2, wherein, when

viewed froma side of the inner casing, the vacuum heat insulating materi al
is disposed only on a side where the condensing pipe is placed so as to
cover the condensing pipe, and is not disposed on other sides where the
condensi ng pipe is not disposed.
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