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DESCRI PTI ON CONTAI NER REFRI GERATI ON UNI T AND METHOD
FOR FABRI CATI NG THE SAME 5 TECHNI CAL FI ELD [0001] The
present invention relates to container refrigeration
units for cooling the interior of a container, and
specifically relates to i | the stiffness of
its internal casing nade[g%&ﬁgihﬁgNn. 10 BACKGROUND
ART [0002] Container refrigeration units have been
used to provide cooling of the interior of a
container for marine transportation etc. [0003] Patent
COEAMER REFRIGERATIONaAPIE O¥D aMEITHOB! FOBeRABRICATING THE
unit of this type. 15 The container refrigeration
SAMEt is located at an opening of a container whose one
end is open. That is, the container refrigeration
unit has a casing which seals the open end of the
container. The casing has, at its |ower portion, an
TESEhSIC) modat i on space which faces the
contal ner "exterior. A conpressor, a condenser, an
ier | fan, .etc., are accommpdated in the  external o
(0G4 o BRBERR T IR{5Afien Tolasey 6 GOMpIe e gasriiny Wi dongnpling the interior
its upper portion, an internal accomnmbdati on space
of apripiney, gad specificallp melatentoringmasing the stiffhéss of its erterahl casing made of
acconmmodati on space is partitioned fromthe container
ar¢smt.eri or space by a partition plate. The partition
plate is supported by side stays provided at both
| ateral end portions of the interior side of the
casing. Further, an internal fan, an evaporator, etc.

BATEGRDIRGS QR T N the internal accommodation space to
Af?%rman al r%qﬂ'ow 25 path for the air in the

[()OCOQj1t a&@rﬁgiherlreﬁ*igeration units have been used to provide cooling of the interior of a
container for marine transportation etc.

[0003] Patent Document 1 shows an example container refrigeration unit of this type.
The container refrigeration unit is located at-an opening of a container whose one end is open.
That is, the container refrigeration unit has a casing which seals the open end of the container.
The casing has, at its lower portion, an external accommodation space which faces the
container exterior. A compressor, a condenser, an external fan, etc. are accommodated in the
external accommodation space.

[0004]  The casing also has, at its upper portion, an internal accommodation space which
faces the container interior. This internal accommodation space is partitioned from the
container interior space by a partition plate. The partition plate is supported by side stays
provided at both lateral end portions of the interior side of the casing. Further, an internal
fan, an evaporator, etc. are disposed in the internal accommodation space to form an air flow

path for the air in the container.
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[ 0005] During the operation of the container
refrigeration unit, the air in the container is |ed
to the air flow path in the internal acconmodati on
space by the internal fan, and is cooled when it
seg t.: e r . oled.aif fla .
(0073 Bukitg 20 Bpcr N B B lner Mg SRR PE b e container is
ont ai n interior.. That is, the.contaiper . .
teq e 5 Tl B i P P apsmetgRiior el theaissmeh Gnopnd is cooled
the container interior by cooling the air in the
wheg it passrsk thigneh thevagpratgsa s The coalest nfhws at &om the giwflow path, and
path and circulating the cooled air. [0006] In
is rgBmeedito, the bentgias ingribnc| Tdes, te containen flfri gaastiotouniprebides cooling
is made of a nmetal and which is |ocated on the

and GREAhHer tRXEMHifdT ifteH6r byBshlAR thObhRiRMe CASIAG WitnCle air passes
is made of a resin (FRP) and which covers the

thr6&dH Rk gﬁ_rﬂdv?%&? gﬁa ci?d.lﬂiﬁingfﬂ?%&%le%)ghe rnal casing. The

nmet hod for rircatin e Internal casing includes

angd | ay- up,net hod .i ich resin. is applied to a
(o515 o pBF DT aRAE Ol e RerbiresPiagevRER it fadhiogdsmetal and
fiher, and ap SMC (sheet no] ding conmpound) nolding in
whighi 18 Cétegé’& C ARG AXIGrIOT ﬁé@»-q@g@@s@am&ﬁa@wm.ch is made of a resin
Cl TATI ON LI ST 15 PATENT DOCUMENT PATENT DOCUMENT 1:
(FRBpandewkicPaorers tRugintaindriioteridosid@ 00 Theost@fial @kiyARYhORethod for
THE | NVENTI ON TECHNI CAL PROBLEM 20 [ 0007]
fabringtirggctht ahtesnal tasingaineludds, a RantidsaE-ap ift@od i vk & @esin is applied to a
shear deformation is applied to the stacked

glagé’i*) fd“é@ﬂ l_’}ﬁ'hﬁndl\‘?@ Bornd Qrre§iX 38Rk ©n &E ggtlaf'sjg | ffbet SRS art 91\@2 ?%heet molding

us, as a product test t st mul ates su

j ' A test: | for.ned.in whi a_fqrce
corfp i} heflinid S8k b EerB P A BSOS B3 o ner

of the container to cause a shear deformation of the

contai ner and check the strength of the container

when the shear deformation is caused. In such a test,
CYE%TEQF@J%DIarIy in the case where a force is

si mul taneously applied to two corners on the sane 2
PASENd RBOCUMENGNt ai ner, a force greater than a usua

force acts on the casing of the container

PATENT DOCUMENT 1: Japanese Patent Publication No. 2007-93122

SUMMARY OF THE INVENTION

TECHNICAL PROBLEM

[0007]  Incidentally, in general, a force that may cause a shear deformation is applied to the
stacked containers when, for example, the ship leans to one side. Thus, as a product test that
simulates such a situation, a test is performed in which a force greater than an actual force is
applied to a corner of the container to cause a shear deformation of the container and check

the strength of the container when the shear deformation is caused. In such a test,

particularly in the case where a force is simultaneously applied to two corners on the same
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refrigeration unit |ocated at the open end of the
container body. That is, in such a test, a force in
the direction of the container width is applied to
only the upper portion of the casing, which results
¥ -1i.ke ' of upper. portion.of e .
sde oAb ol %, A iRl Wbt AT O1EF St BRi1bE SR of U container
000 Here, as, nenti oned abqve, the internal casing
relRPRHOR S UREE: h OPOD SEGPR LR cqnier Gve, dbSIop. phgich a test, a
casing is made of a resin, Therefore, stress may be
forep it thgtdirgetéen pirthe corsaing widthisegplietbtoamdly thg upper poation of the casing,
shape of the internal casing, and as a result, the
whsthr esslédin pomrye-tike defpribetiaaothihe dippdrOpdr@@D 8] tHeudabigrin the direction
the internal casing is provided wth heavy | oads, such

ortBsgcil fothepnpas. fan and an evaporator, which are
placed in the internal accomodati on space. Therefore,

ife1t h d ' f C: i, Ner. escribed .
00 eSS HERLGE " S 1" g, comine

. the direction orthogopal.to the _plane, a pulling .

IteRor side Pg ppedS ¢ ac‘ilgh‘éf 3 KB naibe g@f’*nﬂ“’é@ mayebe concentrated in a
structural conponents, such as the internal fan and

smalier agadipaRdipg onnihe shage pEel intgrpal| egsiag, aml @ derssulbfthe stressed
the connecting portion between the internal casing and

porties maayrhecdamaged.conponents. [ 0010] As a solution to
this problem strength of part of the internal casing

[0008Y bRurtlienchensadal chlﬁin%i/sq:rroyiﬂéd Witk heasHoAd e sueh a6 B8 tMernal fan and
of part of the internal casing, a reinforcenent sheet

an REROrAbr, awBicRSSe fPIREA 78R $ne ﬁalbgccg}nﬁr&fﬁﬁgn @fx%(%. i ;Iherefore, if the

correspondi ng portion when the internal cas
f‘JHJ]Qﬁﬁj- f ol neral . the resin..nternal . .
deferth: ng ?fgﬂ?eé&nt%é&nagt&%c%%gﬁ a@%‘é cfbseﬁﬁlvﬁvﬁdllﬁerﬁﬁmﬂo%& the casing

. terial is made tg flow b hot press by a_ npld, but

in ¢ directitn prihogong] to thenlae: 7 RUIRE Seoa i APl i fhfprnal casing by the
sheet can be reliably disposed at a desired |ocation,

strychural epapponents; sich @a de inteanal fareangt the evapemator. ofThishmay result in local
i nternal casing. However, the hand lay-up nethod is

damagefdithecbnpycthgorticisbtwéeartaé onemal pasitdg aid thie irudtaral hponents.
conpared to the SMC nolding. It is therefore

[00dOT T i Asilat sdl@ric td @hi®Problem] QMetpeh WFSakNbL tRAIntERSI Bskng may be
part of each of which is 25 reinforced, in |arge

incé@sddT® Howdver, to increase the strength of part of the internal casing, a reinforcement

sheet made of a glass fiber needs to be disposed at a corresponding portion when the internal
casing is molded. Therefore, in general, the resin internal casing is formed not by an SMC
molding in which a material is made to flow by a hot press by a mold, but by a hand lay-up
method in which a reinforcement sheet can be reliably disposed at a desired location, in order
to increase the strength of part of the internal casing. However, the hand lay-up method is
performed by hand, and therefore, productivity is low compared to the SMC molding. It is

therefore difficult to efficiently produce the internal casings, part of each of which is

reinforced, in large volumes.
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[0011] The present invention was nmade in view of the
above, and it is an object of the invention to
provide a structure in which part of an internal
casing of a container refrigeration wunit for cooling

[Oljlhiblc?ﬂé ?h&%@ﬁt 1'n@é1ﬁiror1%a§ madé hmr%vcgfjthe ﬁ\é%,gfnﬁglF s an object of the

eln ernal casings to

ent | UT JXO) PROBLEM [ 0012] To . : .

imBolipE PPl a3syE Bopatich 3#4 5%%&%@65" Gé%?%‘]% qopysipgr rgfigeration

contalner refrigeration unit (10) according to the .
uny ferseqpling theeartaineriatespr isirpiaépresd. pod Whichsnpblgs the internal casings to

mat erial sheet (73), with the naterial sheet (73)
be poducecgorerefBoieitle press surface of one of the pair of

nol d halves (75) 10 and with a reinforcenment sheet

(71, 72) being layered at part of the material sheet

(73). It is thus possible to efficiently produce the

demjﬁUT@JrOOﬂqE@%eet I\ZIWhi ch is provided with the

rei nforcenent 71 72) at a desired | ocation.

rese ention is
[0Qiah: & esr b7 SRR b mah Ry o fpriabies riferaton unit
asin 12). whose periphery is flxed to a container
U‘fﬁ&aspr ‘I‘% tp thechrgssat Wyersinmys shined by Jot-pressing Amaterial sheet (73), with
body ); and an internal casing (13) nolded into a
thestn@tp@alvahp@r(mcﬁpefpsn&am ontiraiprass surface of one of the pair of lnwold halves (75)
external casing (12), by hot-pressing a resin materia
andwith apainforoémentshekbt (21, 723 béinp JayetcdAd frt dheheindteridlBheet (73). It is
casing (13) is fornmed by hot-pressing a naterial sheet
thu 7&9531@& thefficemily proBi@r ingl 1n¥&‘natl rh%sxlﬂ@' (13PwHieH ¢ Eﬁlv‘i’cfca with the

with the naterlal sheet (73) coverlng an entire

rm%@g%ﬁmngﬁwgﬂﬁﬁaﬁﬁg gﬁ%dgL:ng pair of nold hal ves

orcenen Sheet (71, 72) which is

ass, f bei n ered at .part_of the
(of3f o, Py RsfadBS SAefE bresi e}i@&%ﬁ SIS TREIERTPR unit, including
str#giure t he naterlal sheet (73) as a resin materi al
an pxfe Sbwhesp nefipheryiis fised toot epririnardody 1b)to algisetan open end
the material sheet (73) covering an entire press
of therdoatrdnasfbodye(1hfand e ipteimal chsing (1) madlded ir(td 3) shape which covers a
Therefore, the internal casing (13) can be 25 forned
contdihdrdtiteriot gide f)fmamktehhawas@{gh(tlay by@ot-Pred@hL b rdin mAkHsl by a pair of

even if the reinforcenent eet

mold halves (75).

[0014]  The internal casing (13) is formed by hot-pressing a material sheet (73) as the resin
material by the pair of mold halves (75), with the material sheet (73) covering an entire press
surface of one of the pair of mold halves (75) and with a reinforcement sheet (71, 72) which is
made of a glass fiber being layered at part of the material sheet (73).

[0015]  According to the above structure, the material sheet (73) as a resin material is _hot-
pressed by the pair of mold halves (75), with the material sheet (73) covering an entire press

surface of one of the pair of mold halves (75). Therefore, the internal casing (13) can be

formed without significant flow of the resin material. Thus, even if the reinforcement sheet
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4 (71, 72) made of a glass fiber is |ayered at a
predeterm ned | ocation and hot-pressed, the
rei nforcenent sheet (71, 72) does not significantly
nove. Therefore, the reinforcenent sheet (71, 72) can
707 ddel EHIAL heASS o5 8la 0 G AW
( Ae7299ﬁ:§1&e' ¢ .ﬁ et 651 6dd R G r’e{’i’&%ﬂlﬁﬂlﬁéﬁ fo%ﬁ(gfh%dais'l%{t n;g)gressed, the

ccordi ng tothe above structure, the Intern:
reibibiterins SeE i1 78 GRS bt liepl1y SR s ol dicpfarorcement shee
T o3 R bec B e Py st feqaiian S LB~ Crepiinto the above
15

accommodated in the internal casing (13) is
stragturgc the dntemnat easingd(18y ofhwhich pipeesictenyined denatiom iroglably reinforced can
strand mat (71) as the reinforcenent sheet by the pair
be efficieitly fomhadssy the BYIC mwildihg.t he conti nuous strand mat
(71) and the material sheet (73) being |ayered
[OG[Iggitﬂle'ihe #boveS SeRRcte APRECIT B fendl’ SRR (I'BﬁYQ%?f%g;a structural

7] As described, part of the internal” casing

o i PRSI, uSRERBRERY LRl 0 B°ROMRARL 5 et b o
- [ i al sh 7
preggltg% %{cﬁgtsilla } gﬁ'%%cggulag dlg%a tﬁ%eler 9r%r’ngrg§s%tﬁet(by3&xé pgi'lrtof mold halves
rei nforcement sheet, which is |ayered together with
(7Y nwithdbe perginuewestrand 709t (7 handsthe enaierial gheet K83 )pasing leyered together
the internal casing 15 (13) can thereby be increased.
(sef@BlBhedt of Hutdireseoninventivapt i nuous strand mat (71)
having a good resin inpregnation is used as a
[001} nf A5 destriBEd, STARSIS the IntérBalt AShE T PT)8xt RASEH Hb@udt@al component (15)
prevent separation of the continuous strand mat (71)
acdohBMdabR ih&AL ThtbRALL R 7(1’%) ' ah:tQ%%H'iQ@o ed MY Hft-pdiing not only the
cont i nuous strand mat F I's I sposed. us, ‘even-in
re a force.(hereinafter. referred.to as o
mafc) SREEAN o b S SR Lhaf d eGifoiuRB et which i
side of the container (C) and a pulling force acts on )
layBicd gt s e astrr ched (Bl T8 drengineiee et of i giemal casing
structural conponent (15), separation can be
(13) ceny theteby bgtinareasepart of the internal casing (13) at
whi ch the structural conponent (15) acconmobdated in
[00RE iIntaelditmin, & asntirgo(s Sand mat(7 Hchethg 4 §66Bdesinimpregnation is used
particular, it is preferable that the part of the
as hNERIBém&RASIhBE. (#3d tAéreRdd pBssitIE to prevent separation of the continuous

strand mat (71) from the resin material at a location at which the continuous strand mat (71) is
disposed. Thus, even in the case where a force (hereinafter referred to as a racking load) is
applied to two corners on the same side of the container (C) and a pulling force acts on the
internal casing (13) due to displacement of the structural component (15), separation can be
prevented at the part of the internal casing (13) at which the structural component (15)
accommodated in the internal casing (13) is attached.

[0019] In particular, it is preferable that the part of the internal casing (13) at which the

structural component (15) is attached is provided with an attachment fitting (16) such that the
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25 structural conmponent (15) is attached is provided
with an attachnent fitting (16) such that the 5
attachment fitting (16) extends over a plurality of
attachment portions (42a) of the structural conponent

attfchent ke 185 %@ﬁdsca‘ve% B%hﬁﬁlﬁ? St tatthdhRAL &@lbns Waﬁ of the structural
this structure, when a pu |ng force ac S oOn

- coﬂg?&&rn? SQC(ﬁﬁfJ]%gé&@f t?eugsetsé-ﬁt tu;\%ng&f)par egxnﬁlgst tﬁlctutrg,ewhen a pulling

uct nent

i nt ernal receiye .the force

fort 438 A nedr P st e & HodBubetmBot e SrmcirsEoregonent (15),
t.he structural conponent (15) to the attachnent

a Wigler aregof the yoterpalrasing d 1 3)ran meceivistthe pulling &wceagsngited from the bolt
Asa result, the internal casing (13) can be prevented

fasfanpng pettimg 6Qangé dhbstiubtardl cmaipoagy! (15xtth othe ofttashrhentcfitting (16)
to the internal casing (13). [0020] Further, a stress

providedeantth@titenalp@kingqn3 T Ase rdsik ohe @Ateﬁﬁﬁéd@ﬁlg(gl 3) cdrSbe prevented
formed by hot- pressing a gl ass cloth (72) as

ﬁoméﬁfﬁ&ﬁi%ﬂtbg?%glg&alg ?lgd:fig}gﬂf 5 nicthe ?ﬁ51£%@)3t)
10030F) FAFURE A RS fineb&Rfion Tortorgp ! r@vr%%htae%)d%sisgomd by hor-

reinfo ce heet and the resin material are

PreRSiyEn 1At B et She SETpOREmS Sk Hethe Aie o R LLEyas7S). with the
(13) on which stress is concentrated, the strength of

glaﬁf@@t(?@s@@bﬁ&@@ﬂb&hﬁﬁ%ﬂﬂmgﬁynﬁd tdgethentfeurttaaspect of the present
casing (13) can be increased. The stress

inventir@nt Bate dire plass tloth (72) af facreindiskcbndert shegtCidi the @esin material are
pul ling direction and a conpression 15 direction nore

layéledRogthe? ot QlfoRtidoPthe SRRAAL bé},ﬂlgdﬁ(lf’:gﬁh 'v@:["ch ;&E@ is LdMRentrated, the

strength of the internal casing can

I
swBghi & B0tk ﬁ%%???%‘* o
erior The fif ect of t he

S“es? EEnRHBRiChorfibh 5 ks Bpa o et fireciignaand a compression
cont ai ner_ ref rlfger ation unit which includes an

direcfion mogp thanshy,g foreo in grispaating diggstipy. | Shus; shegstrength ofAbe internal
contai ner body (1) to close an open end of the

casigr(i ) mbmweﬁtm increnskdehy providingahe stasss noncefBytiomyontéah with the
into a shape which covers a container interior side of

glagshmeatgX2)ewhiah hawessuperidrkaengthy hot- pressing a resin
material by a pair of nold halves (75). [0022] The

[OOQD]OV ETHEER 10 BspeBICAFUHE Pres Ot ThtGhtibA S & RiBJAA HARRGurfrk3d container

by hot-pressing a
refrigeration unit which includes an external casing (12) whose periphery is fixed to a

container body (1) to close an open end of the container body (1), and an internal casing (13)
molded into a shape which covers a container interior side of the external casing (12), by hof-
pressing a resin material by a pair of mold halves (75).

[0022] The above method includes forming the internal casing (13) by hot-pressing -a
material sheet (73) as the resin material by the pair of mold halves (75), with the material

sheet (73) covering an entire press surface of one of the pair of mold halves (75) and with a

6
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material sheet (73) as the resin material by the pair
of nold halves (75), with the material 25 sheet (73)
covering an entire press surface of one of the pair of
nol d halves (75) and with a 6 reinforcenent sheet

reitfolcentedt sWdtql71) $2YRERNKGE Baddl #58 gés?effbep%ﬂl 1laped &8 part of th
at part of tﬁg mat eri al sheet (73). [0023] %cc%%di ngp or e

h Qi e nethod, the entire press surface of one
mo%tﬁ%egg? of nold halves (75) is covered with the

eri,al sheet (7 as resin material, _and_.the ,

107 o1 h8oriagin e’ Boyd Syelhcd” s oty BiySokEaEF 6 Rt e geir of mold
material sheet (73) by the pair of nold halves (75). _
halygs,6/5) ﬂ%@wemdew%theda@m@ shees (7 4 agesinmagrstl.veingd Kagiintemal casing

significant flow of the resin material. This neans
(13)haumotded biydtot-pressing ihe matadl sheet (@ %) by tthepaiediholddame(75). Thus,
sheet (71, 72), which is nade of a glass fiber, being '

the! i@tenad) | cusin@ %1 3)i Aanas mbldad Midmeat ﬁ%ﬂﬁéqﬁﬁ floQcat the Feh niddial. This
internal casing (13). As a result, internal casings

. , , . ben
megghat R ot BlesR s Tble S penfollelicht R (15 P R s made of a
ing.. [0024]1 According to the abque-descr. bed :
laRERGE Beip by, pET R AP « sRedefePpd T9415R SEBE Tncermal casing (13,

pressed. by the pair, of nold halves (75), wth the .
AsraeF?%PgT Al casiga (13)7 part7of) eagh; of gwhigh g wpiafeserds samesrefficiently
the material sheets (73) (sixth aspect of the present
producasninilagy volsgnes hy the SMEChmeldinghe rei nf or cenent sheet
(71, 72) can be efficiently and reliably inpregnated
[002#} h Abmrdihg te dicrabowt-dedceibed trethiod, the UsinfRcGhdit hde® (71, 72) is hot-
increase the strength of the internal casing (13) with
prefRUi BPithé tpair b I8 HRRR (ML QiR the 'r@i‘n%&&f]ﬁﬂtsh%&eﬁfl, 72) being
is a mat having a relatively great thickness, such as
j . i posed, . t he. .
sord BARIPA Beliafl the LIRS (1o) Wit Rt RE O ERr ik Biom. By s
the pajr of d | yes (75)...However, e can ,
mefpo B8 Rl ihast Shee oy o TR CREPHG el Bmpre@nited with te
reinfaorcenent sheet (71, 72) sandw ched between 20
resyygatgHpl ilhis WHe ppssikly &y incppaselthecitionsth ofhtbe dntefnabesing (13) with
In addition, it is preferable that part of the
reliphilitst: ndh thasiasg WHed) aateinfbricement sheetuct armht hadmp aneddtively great
(15) acconmodated in the internal casing (13) is
thicknessc bwich asstheiopEauduy shefid mat (71), and is exposed, the reinforcement sheet

may be damaged when hot-pressed by the pair of mold halves (75). However, damage can
be reliably prevented by hot-pressing the reinforcement sheet (71, 72) sandwiched between
the material sheets (73_), as described above.

[0025] In addition, it is preferable that part of the internal casing (13) at which a structural
component (15) accommodated in the internal casing (13) is attached is formed by hot-
pressing a continuous strand mat (71) as the reinforcement sheet by the pair of mold halves
(75), with the continuous strand mat (71) and the material sheet (73) being layered together

(seventh aspect of the present invention).
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pressing a continuous strand mat (71) as the
rei nforcenent sheet by the pair of nold halves (75),
with the continuous strand mat (71) and the materi al
sheet (73) being | ayered together 25 (seventh aspect
[00H6]t hByPhRSRBthod, Nt 88 pb&Mle td ihPEhdO IthB¥irdddtts ofBleR of the internal
is possible to increase the strength of the part” of
. i At i [ l. ; -
ool (19 oF A SAELAA oo (1) S0 firpURHE I R orgrpal casing (1) s
3), | tached. 1n_.addif.ion, the use t he.
et e Rh B dchisnal o roplandls staiiar oL refampment sheet can
can enhance the resin inpregnation of the o
enhagicpithe s HuPTspRation oAdhe, reiniorgement shisgh atAon resslt) sepgragion is less
likely to occur at the reinforced part. Therefore,
likelydo odéwrgit the retndoredsbpeat. s tTheotfore caccerliey tatthoabove atrudtere, separation
nore reliably prevented at the part at which a
cars be wedrt réllablp preonted af thd )paft sat HHiACH SucturalV &dmpIRA: @5) is attached,
force is applied to two coners on the sane side of the

ev&P Whéh B6hrde @ la? Ged f€two 531‘&&9?&1 tHES4RY stad Ve tﬁefe gcrﬁjttéﬁﬁér &) and the

force in a pu ng direction fromthe evapora

. L ding f (15 10. [0027] Further, it is :

ime§af b 13 Rearil ™ fordSiet LR FFEGHOB ot el Sapeypicr gling frame
jnternal casing (13) is forned by hot-pressing a

(lgéi ass cloth (72) as the reinforcenent sheet by the
air of nold halves (75), with the glass cloth (72)

[Ofgﬂdi t Rerthentibisi paefershlecthat(@7@eshesnaenttatipe pedionod ¢heripternal casing (13)
(eighth aspect of the present invention). By this

is foemhddy Hot-pressipg asglivsecldth (V2)caseths @eihforcensdnt gt by ahe pair of mold
the stress concentration portion of the interna

hal€as (T8, ¢4 thel Fladdelbthi @) ahfQhs Bl Jslﬁnlae_@ C(f??)eﬁéih%tlaﬁaed together

portion to which a great force in a pulling direction

(ei?ie[ﬁi eggfé;'mf 3 Shrednt! 'irgv;jeﬁﬁglﬁgg By>thitP Rlebifed. G20 ﬁ(gsﬁ{f’?g % increase the

rei nforced ,"as a relnforce

sheet...th lass cloth (72 avin uperi strengt.h.

e R SRR R {538} R T g EaRgRs the stress
first aspect of the present invention, the internal ==
concgatraipnpesyon o whieh argrpabipresdn anulling ditgctionsandes eqmpgpssion direction

~ sheet (73) as a resin material, wth the materi al

is apiped cf17Bg mogovedipblygeimforestt by vsipg,es 2 sinféraemenifshesethofglass cloth
the pair of nolding halves (75) and with the

(72) having superior strength.

ADVANTAGES OF THE INVENTION

[0028]  According to the first aspect of the present invention, the internal casing (13) is
formed by hot-pressing the material sheet (73) as a resin material, with the material sheet (73)
covering an entire press surface of one of the pair of molding halves (75) and with the
reinforcement sheet (71, 72) which is made of a glass fiber being layered at part of the
material sheet (73). Therefore, the reinforcement sheet (71, 72) can be reliably positioned ét

the part of the material sheet (73) even by the SMC molding. This means that only an
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rei nforcenent sheet (71, 72) which is made of a gl ass
fiber being |layered at part of the material sheet

(73). Therefore, the reinforcenment sheet (71, 72) can
be reliably positioned at 25 the part of the materi al

1nt§ﬁ&@t parl If @Y eiﬁteﬁ?(altdﬁﬁngl\(g;%méﬁ'b@gremmﬁd %ﬂ{‘%elfa?ggy Therefore,

only an 8 I ntended par the internal casin

ac%o?@lg {h%' 2{1589{ %ﬁﬂnﬁ% 1plsr %lssll@F u? %fﬁ)é eP;[ ogigges %qrgﬂtc851ngs (13), part

eff| ntI ce internal casings (13), part of
OfS%F@fP Sé e E%ﬁ‘élame?n | ar ge vol unes.
$0029] Accor di ng to the second aspect of the present
[0G2%V e ndcemidingde ttheosecomrbaspastenfribg prsassit iyentort, p@)t fitthe internal casing
whi ch a structural conponent (15) is attached is
(1)t dctby stmadturpl esspongnta(16pRtattackedds farned g Hobpressihg a continuous
as a reinforcement sheet, with the continuous strand

stri mbt/(Y) ) a8l rdifiBrodRieRt dh@ét with 98! cdnfitloRRtrRSd MmaY &M §ahd the material

together. Therefore, even when a racking load is
n [ 0
shé%? Q#Sge?elﬁ% lzla)ggerc]lt t%gée%gﬂr a??l%l%@é‘? At‘}r‘}ﬂé \gtééﬂtf'g%cmn% {024 is applied to the
l..cas ( a siructural I .
°°*a‘il§5>f (3 53 Bl O bl ot o B agrot Ao el casing (1)
st ruct ural 10 conponent (15) in a_ pulli n% di rection
oh 3 gwderal component (53 attackad,i dug to1thy displacement, of the structural
accordlng to the third aspect of the present
cotpenent i(b¥), inaa illinge Himetion fwith irespedt116) thie sinfermea icdsidg a13).  Further,
the part of the internal casing (13) at which the

accdkditig tathalthied agpestart tthe(gl'@eni mvaitioAC e sttachmeht ﬁthh@(l(?h?provxded at
attachnment fitting (16) extends over a plurality o

theddrPS IR Nhte R t:as.%}g» ( 1(3? 28Whith t{ﬁg Structhral E(flﬂ}é(giseln{r:] g@? %{7 ?t'&:tched such

(15). Thus, a wider afea of the interna
tha?ﬁﬁ atbas \éxr?rcféﬁi'gg é#gj %H%nd%tol}'/ n%letfalr tgltafttg%}ée&g {tlons (42a) of the
I l,.d f th I
stni igr’ehaowa@aena i oprE%Swa%ggﬁsﬁgefns%ﬁ S8 QA ceive, via

[ 0030] According to the fourth asgect of the present
the. W@bﬁlfﬂ@irﬁmagé% ed publivg derve applishby fisr suuewralfcoptpenent (15).  As a
internal casing (13) is forned by hot-pressing a gl ass
resglt.dbéal dd@pgasf the intemal @sing (E3tdus e te, pullitghfotdeccag ba peevented.
cloth (72) and the material sheet (73) being |ayered

[0030] t ogedondihg tdhBE Gb@HIE aspede of Ithe phesERMnOE oAl ia0fress concentration
portion, at whi ch the strength against a pulling

porkiBh C&E ?rﬂtd uﬁ agal 10} '(Pjgp{sofo(}ﬁleﬂ Sbf"%? Blreegﬁﬁlé g eglatsg] bth (72) as a

the str engt aration

reinforcement sheet, with the glass cloth (72) and the material sheet (73) being layered
together.  Therefore, the stress concentration portion, at which the strength against a puiling
force and a compression force is more required than the strength against separation, can be
more reliably strengthened by the glass cloth (72) having superior strength.

[0031] According to the fifth aspect of the present invention, the internal casing (13) is
formed by hot-pressing the material sheet (73) as a resin material, with the material sheet (73)

covering an entire press surface of one of the pair of molding halves (75) and with the
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nore reliably strengthened by the glass cloth (72)
havi ng superior strength. [0031] According to the

fifth aspect of the present invention, the internal
casing (13) is fornmed by hot-pressing the materia

reiﬁﬂf?@émeﬁﬂ%he@sgii DS WhichBs GhAdRl of Widldys tHMRr FRING! fafdred at part of the
sheet (73) coverlng an entire press surface of one

AN, Ao, g 9 ey o
A PRSI ATESSH bR Shing o which s

be reliably positi oned at a predeterm ned | ocation of
predgiermined dergtior issieliaply Igytforq@acanémfﬁmemtm produged in large volumes by
casi ngs, of which a predetermned |location is
the ¥MiCabbMingei nf orced, can be efficiently produced in
| arge volumes by 5 the SMC nol ding. [0032] According
[0032] t hBc&drdling t@sRekth 7pdc’f'6f {RE SR8t ihvensioh, B8 arelhﬂﬁcement sheet (71,
rel nforcenent sheet (71 72) "i s hot- pressed with the

72§ Eée Hf)tﬁ%t BN LiRNGE treﬁf&%‘gsrzgr#hsjgr é‘é[?%r 295? Edn‘ﬁE es%nmcﬂ@f Between the

erial sheets

oA R, Rt BRI b omsens

. reinfo sheet (71, 72) and the resin 10 mate

impEanalE vofke O Feniy malsFi 0 tharSingarsement hert (T Tansed the resin
the strength of the internal casing (13). In
maigiidl chmhe ninse dinsily whified.ei Hiio car fiptiter stnpestse (el stréhgdh ofthe internal
not exposed, the reinforcement sheet (71, 72) can be

casiied (B3| y Iipradilieioh etedansemtteetdtfortanmae shday (71, M)l Bt édposed, the
the nold (75) at the time of hot press. [0033]

reiffoe@htéinf) Shelep gﬁlh G2 P &MeY ﬂ%hﬁ'lﬂ? @edveRied HRifn Béﬁg i F?dnb y | friction with

i nventi on, e rei nforcenent sheet is

theq{,g;]arggl détylg Oﬁﬂ'{}lﬁesgontl nuous strand mat (71) is

hot - p conti nuous strand nat (71) and

[Oobgft n;gﬁtw%{l' gg tq eehéﬂ?S gﬁ:tlryg%aellg%ggfe 91\76%1? cﬁ-}, e?ntfortclgrgent sheet is
structural conponent _é;S is attached. It is therefore

2 copyqysestragd mat (/AR coptinuqbs swanshmahdpbcis bdt-nressed, with the
present invention, to reliably prevent separation

corftingaysotrand mab §7 laand the matetial sheet (23) ibringmamredctagéther o fid)part of the
at which the structural 20 conponent (15) is attached,

intettial ¢aainighgl 39l 48 phlecle NN btredturah @obontmt I §Y isCAARBBENITt is therefore

15) in a
pos(51blez as in the case of the second aspect of the present invention, to reliably prevent
separation from occurring at the part of the internal casing (13) at which the structural
component (15} is attached, due to the displacement of the structural component (15) in a
pulling direction, even when a racking load is applied to the container (C).
[0034]  According to the eighth aspect of the present invention, the reinforcement sheet is a
glass cloth (72), and the glass cloth (72) is hot-pressed, with the glass cloth (72) and the

material sheet (73) being layered together at a stress concentration portion of the internal

casing (13). It is therefore possible, as in the case of the fourth aspect of the present

10
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pulling direction, even when a racking load is applied

to the container (C). [0034] According to the eighth

aspect of the present invention, the reinforcenment

sheet is a glass cloth (72), and the glass cloth (72)
invieBitibiQ to REIRHIE therdisd thet henSthaTFIhe §tRsh cordodhtraith pdtflon of the internal

materi al sheet (73) being |ayered together at ‘a stress

: ' [ : ' 25 casing (13).
oo (3T b B PR (2 Rink etk SEBRM 2 C7t e foutih

aspect of the present 10 invention, to reliably

i ncrease the strength of the stress concentration

ortion of the internal casing (13) by the gl ass
BlﬁEBQEWTEQNi%TWS engt h. BRI EF DESCRI PTI ON

OF THE DRAWNGS 5 [0035] [FIG 1] FIG | is an oblique
[003i5¢w PBHGallk dilGail nie mn robliqug gieat ofOm comainenosfogatatien tuit according to

the present enbodi ment, viewed from a contai ner

thegtéht @hbsdifient, bieWed frdm Ftéataider éxtéticisRes- secti onal
view taken along the line Il-11 of FIG 1. [FIG 3]

FI G i ; : o : :
1 om (TGP2R TIO0) 1 Erols-ShiGHal Hbubhk] ABhe BRIMILN 6.1

' | 4 i f i whi-ch incl the.

ot ortEe HHGYI R Gh SIRAR P'0E 8, e Rt Sagued fom the

the container interior side of the external casing,
CORJRIAGIAIErIOF 8§1dPt he container interior side. [FIG 5]
FIG 5 is an oblique view of the casing, viewed from
t he cldhatndilG. #ig an plliqueiview of e cating Which invlader the extemal casing
holding frame is attached. 15 [FIG 6] FIG 6 is a
andiraimtarnaglveasihg twidch aiversitat comaineginfepior kide oS theadtdi@altdasing, viewed
| ocation of a reinforcement sheet. [FIG 7] FIG 7 is
from t8& avhtRlhef Rterp @Bt i cally illustrating a nethod for
fabricating the internal casing. [FIG 8] FIG 8 is a
Cros cty O i:ew. t - t I: .
S[F?@.Z‘.g s E Oﬁygn @rhﬁge N tEg (c& ylg?’e%le{gh% \el%dsl}ll éﬁg container

FIG 7 for show ng t state o
inténho? si eE teorvr\]rl?.ilch %gg\lfaga%rak%grf}%rlgmg ?rtam%rise Stfched.

[FIG. 6] FIG. 6 is a plan view of the internal casing for illustrating the location of

a reinforcement sheet.

[FIG. 7] FIG. 7 is a drawing for schematically illustrating a method for fabricating
the internal casing.

[FIG. 8] FIG. 8 is a cross-sectional view taken along the line VIII-VIII of FIG. 7

for showing the state of layered sheets of the internal casing before hot press.

DESCRIPTION OF REFERENCE CHARACTERS
[0036] 1 Container body
10 Container refrigeration unit

11 Casing

11
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DESCRI PTI ON OF REFERENCE CHARACTERS [0036] 1 Cont ai ner
body 10 Container refrigeration unit 25 11 Casing 11
12 External casing 13 Internal casing 15 Evaporator
hol di ng frame (structural conponent) 16 Attachnment
fitting 5 26pkefnl éRmgf ans 40 Side stays 42 Extension
pl ate 42a Bolt fastening portion (attachnent portion)
71 Comrti nuo t (reinforcenment sheet) 10 72
a asslﬂ%l othu%@%ﬁr%?ggncgﬁent sheet) 73 Material sheet

75 M 9 C Cont ai ner 11#? SCRI PTI ON OF EMBODI MENTS -
[ 0037]° An enbBEPHALSTholting Hamp (staighiral cAPBAREIEh wi | | be
described in detail hereinafter based on the

drawi h@s. Esdésphment fittinghe f ol | owi ng descriptions of a
preferable enbodi rent are nerely exanples which are
not i &6 endednteniok famst t he present invention, its
application, or its range of use. 20 [0038] A

cont asmer redjfé ggyation unit (10) of the present
enbodi nent provides cooling or freezing of the

interjor of Eﬂ&sm@ener (C wused for marine
C.

transportation e and is
42a Bolt fastening portion (attachment portion)
71 Continuous strand mat (reinforcement sheet)
72 Glass cloth (reinforcement sheet)
73 Material sheet
75 Mold
C Container

DESCRIPTION OF EMBODIMENTS

[0037] An embodiment of the present invention will be described in detail hereinafter
based on the drawings. Essentially, the following descriptions of a preferable embodiment
are merely examples which are not intended to limit the present invention, its application, or
its range of use.

[0038] A container refrigeration unit (10) of the present embodiment provides cooling or
freezing of the interior of the container (C) used for marine transportation efc. and is
disposed so as to seal the open end of the container body (1) having a cylindrical shape
whose one end is closed. More specifically, the casing (11) of the container refrigeration
unit (10) is fastened and fixed to the open end portion of the container body (1) with a

plurality of bolts.
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di sposed so as to seal the open end of the container
body (1) having a cylindrical shape whose one end is
cl osed. More specifically, the casing (11) of the
container refrigeration wunit (10) is fastened and

iofed . . . A t . i .
(0f301o0ThpcSEREPRRIEAGAAR AP o DARRS SRR PG, oot
P AT Ao e 2l 85 Mhiner . g

r$%ri eration unit (1Q) provides cooling of the air )

a Jeidgeyaion evelsnetathseretiggrant Qirqy. ' hecgonerpd rsimicwe of cthe container
of the refrigerant circuit. The general structure of
refrigeration tiait OHY) witldferdespeibad belowuni t (10) will be

descri bed bel ow. 5 [0040] <General Structure of
[0@@0ht akGenerReSthucnet af Contalder RefridgratibpWait>n FIG 1 and

FIG 2, the container refrigeration unit (10) has a

casi ngs shdw i e FRGES Vil the . ,
cont ai ner boéIyF?Gi) : {B.Edi Eipdg?é’ ‘?ﬁ?“%%@ﬁ”elﬁﬂg%?ﬂ%lﬂgnu (10) has a casing

RO R0 AR5 B o o e
Bt B B bS!S a5 e S0 i o

portion of the casing (11) on the container exterior

thesgaging (1) protaydes \m)tpdg? 1ierienx ofeths adontadnes ifEdozrtd this Epesea recessed
(S1) is fornmed at the |lower portion of the casing

portibh)(1day) dtheeloset poition ofithiecaing (14) onnlicitdigdineradxderivd side. In other
i nternal accommmodation space (S2) is fornmed at an

worppen el %c@ﬁmbﬂlﬁidﬁa?ia&g(ﬂl} 19 ftheli Be thefoSlet %BrtﬁJind(ﬁ‘ the casing
of the container. [0041] A partition plate (50

(115 WP et @)E{eLf?éc(rescih% g)f g?@%éﬁrétglgig%i#g %W&ﬁ?ﬁa&gnﬁ&ﬁa&i?% space (82) is

interior s I'S par
| at 0)_separates the interior.of .the caqntainer (C
forfhef o ter P B Bl B8 slrior syt St
er, The partition plate (50) is disposed such that

[Oogﬁ,ﬂcef\ipéﬂftmplﬁfst%)ewppﬂféedpw pide stais (HQtie disosed pgthe interior side

each of the top and bottominner surfaces of the
of therpaginad oo dihig partitiew plar (50) s¢pardt€Othe Jintaricnofthe cootainer (C) and

(21), a condenser (23), an external fan (24), a notor
the( #grndloncdonemodfion xdpacn d82) &on( 240h @ftier. aMBe partition plate (50) is

accommodat ed in the external accommobdati on space (Si).
disgd¥ed such that space is left between the partition plate (50) and each of the top and
bottom inner surfaces of the container body (1) (see FIG. 2).
[0042] A compressor (21), a condenser (23), an external fan (24), a motor (45) for the
external fan (24) etc. are accommodated in the external accommodation space (81). The
compressor (21) and the condenser (23) are connected to the refrigerant circuit (not shown).
The external fan (24) is rotated by the motor (45), and draws air outside the container into
the external accommodation space (S1) and transfers the air to the condenser (23). The

condenser (23) is configured to exchange heat between the air outside the container and a

refrigerant. That is, the external accommodation space (S1) constitutes an external air flow
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conpressor (21) and the condenser (23) are connected

to the refrigerant circuit (not shown). The externa

fan (24) is rotated by the notor (45), and draws air

outside the container into the external accommopdati on
paipace (Sl) and transfers the air to the condenser

(23). The condenser (23) is configured to exchange

ween ir out he cont ai an
[opEg -g&%‘{méﬁﬁ 5259 ety B Tobr R RRloR RS a8t e Frtipg dars (26) are
titutes an external air flow 13 path.
acwmsgatﬂdi igvaih dPRetoportios) of the interaal ﬂ@m@m@kt}lon afpace (S2) on the
notors (46) for the interior fans (26) are
conteneminseraoresidé nf the aapiper(l por tiilenthefeohdensem28),ntals evaporator (25) is
accommodati on space (S2) on the container interior

alsei cd@né&dted fvethe arSfrfg@ra(nﬂ- &reuit{niee sEdven) C OTHE Mt&rior(489 (26 RikSrotated by
evaporator (25) al so connected to the refrigerant

theChnbfaté fad)nedd &Q@v‘"ﬂ’i) 1nsﬂé%é 9&351&1%’ (él{)elﬂr%uélg e age al%(ﬁze the partition

rotated by the notors aw a I'n

hrou h..t he S ove,t he artl
PP R PBGyes Y SRET i FaBOARF 37 o SaBrat 19 Sxchunees beat
b'&%s .. The ev pq%ator (25) exchanges heat between the
© ithe iafelns o reaiarer (€ t)an‘éﬁdfeﬁgeéﬁﬂﬂq gied Hhe air gmgeturned to the
the air is returned to the container interior through
coRtpines gugreorjhrovgh theespaae belowoihe pariton(Hay (59) bshthe interior fans (26).
interior fans (26). 10 The internal accomodati on
The peemal B2pmitventdospace B thereforsconstitues an ivabrnal ir filb@Wath.
path. [0044] As shown in FIG 5, an evaporator hol ding

[004upneAt 3wt of Fitplsd 'aﬁgva{ﬂ%?atétrﬁcﬂdhh M@S) fb%g))ghﬁ%ﬁ)e interior fans

nmotors (46) and t he evaporator S prOV|
r he c
(26?%1?12 ﬁ@?fsts 4§2 a&fla ;c]}g:h C?EQZS (i ;% pe ppﬁg)n of the casing

asing. .The. eva orato hol di n frarre

(o 1, Fsatain&r (R6F oidenand 7 Br“?‘%ﬁﬁ&%? et herasing.  The
not or s %3 at _a location above the evaporator (25)

evapgratptfiolding féﬂme {133 isgeontigured i supnest the @tedemfans (26) and the motors
downward from above the evaporator (25) by the

(46) ot adoastion aheve 16 evaf@@ds{25Dse thsit the aif imaileaké eosthinar (C) can flow
plate (42, 42), which constitutes an upper portion of

dowheardsfrate aboaythé étapodddr, (25 sbyche igetiafah0(28).| at eral end
of the evaporator holding frane (15). Specifically,

[00a§T Or Dhe&idE Of b iesteAiBR %Ia‘ﬂ@ 42, 48, WA BMstifudst dr ' Spef Hrtion of the

16) are provided on th
side stay (40, 40), is connected to a lateral end of the evaporator holding frame (15).

Specifically, according to this embodiment, attachment fittings (16, 16) are provided on the
casing (11) so as to correspond to connecting portions of the extension plates (42, 42), as
described later.

[0046]  Further, the lateral center portion of the evaporator holding frame (15) is connected
to the upper end of the frame support member (43) which is fixed to the container interior
side of the lateral center portion of the casing (11) and which extends vertically.

[0047]  The side stays (40) are fixed to the container interior side of the casing (11).
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20 casing (11) so as to correspond to connecting
portions of the extension plates (42, 42), as
described later. [0046] Further, the lateral center
portion of the evaporator holding frame (15) is

SpeEIfBALY, @ach §ie ki RRS aRBMnRf pdriin {4 i
prrerrbe?(403) i8¢ S0P (HDRES 2 0MuRI pdrlitn (419 TR the lower portion of

j I cenper AN t i N 11
b {1 Uit oA SR ol gl PR S BB GG ptete 42
4 re fixed to t contai ner. interior side of fhe )
pla 2 b e coyais botRa D) e amnriecuiadhe Gpnge o2 afng splumaRortion (41
a colum portion t£41) _connected to the [ower portion
ang o the ypperportiep ¢fithy casing (Ip)-ot r udes into the contai ner
interior, and has the extension plate (42) placed on
[0G48¢ cOhusnthepbothilataral 4dds aittle evapoeattickblimgtfrnel (38 arengported by
of the colum portion (41) and to the upper portion

theo$idé Reays 380)) And Y49 lat&ral BQAE] poHIMS of tiee b%}&éaﬁcﬂﬂiﬂh frame (15) is

ends of the evaporator holding frame (15

su a4tk ﬁhe%’%ﬁpﬂﬂ%ﬁéﬁﬁ?}. ( %rfga?é}aﬁs#gpﬁt I{axfree'i'xﬁ%?g?s) isa column-

enter“portion e evapor-ator

. rted by the frame su t nb 43). The frame

G R SFhot et a5 8Ras RHBBRIN 6 BRI ahd Ablordit ab B Tteral conter
cr ossf eﬁ)tmi,on Is generally G shaped, and is |ocated at

Potea qf dhefoyrer Poriqn of e casigm(1dy ople Fenimiperggterionpidfso as to extend
t he casing (11) on the container interior side so as

vertigalbxt end 10 vertically. [0049] As shown in FIG 1,
the casing (11) has, at its upper portion, a view

[004Phdots §laryn ipF I i Idece otsinig (20) eReAER @pdpportidaesl view window (27)
duri ng mai ntenance, and has a ventil ator ?28). The

proveiRdi Witk Qh dpeBabl€ QB ised | Bfind nYAREhdRE! S1d RV 9&%{1}8& (28). The

ventilating air inside the contalner. = Further

verﬁilﬁ&t .r(%@alg?rgsglgﬂgy %P&erﬁi?ﬁ%o%zggxiiée? g%r' %%gﬁ%%@agl,rﬁmﬂﬁig the container.

ocat | 0] e externa
tern acconmpdat i an space (Si) of the casing (11).

FafdsH] SR SRR 2 B0 titinsied ik [ERomegsmlp He exernal fan

external casing (12) |ocated on the container
(243 11 Beicgterngl gecommerasian space (B B) ofgheseasing(18) |1 ocated on

the container interior side. The external casing (12)
[0058] medie siidwaim FIGn2ntn cabing (1 ahab ars extetnat besthg (1 2) Hecated on the

peri phery of
container exterior side, and an internal casing (13) located on the container interior side.
The external casing (12) is made of an aluminum alloy, and is attached to the periphery of
the container body (1) so as to close the end face of the container body (1). The internal
casing (13) is made of a fiber-reinforced plastic (FRP), and is attached such that it covers the
container interior side of the external casing (12).
[0051]  As is also shown in FIG. 3, a lower portion of the external casing (12) protrudes
into the container interior. The external casing (12) includes an upper portion (32) having

an approximately planner shape, a lower protrusion portion (33) which protrudes into the

container interior and which has an approximately rectangular parallelepiped shape, and an
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the container body (1) so as to close the end face of
the container body (1). The internal 20 casing (13) is
made of a fiber-reinforced plastic (FRP), and is
attached such that it covers the container interior

att@éHi€er® bottiva ésﬁs @hia&ﬁ:is fRateddt fhi Dliter %Qx?ﬁge})é éﬁﬂ{esexfén?aq casing (12) so

shown in FI ower portion o xt er na

o SR L BRI o) B BB R P i e
R SREL S50 T . D MRS i S ety

contai ner interior and which has an approximtely

P-shapeda sipss sectipar ael welded pe parh gfdhe attachanent pbrtion (31) which extend
attachnment portion (31) which is |ocated at the outer

vettieallyp fiar. yatdfoth ked puttiensalongalsé ndth Uahersfon &Sthe Gxternal casing), and
surround the upper portion (32) and the | ower

theapls lass &ﬂid&ﬂr\ﬁiﬂpﬂ?mﬁiﬁy 8fRolM ok Bolias ﬂso,rﬂﬁﬁﬂ%ﬁégtﬁfy flanges (not

shape en viewed Tromthe front. Flanges (34

PR B8 el Apo BT | Kok AR RecHbR e BB Focs of
s F R BOCR) bl S SsteoffaeBly dffa of otk 20 portiony et vercal

.parts are provided with a plurality of holes for

d‘rg?ﬂs’to§.°?ﬁl‘%@‘,tﬁr§?]tﬁ?§1ﬁ&}n al l oy flanges (not shown)
havi ng an approxi mately F-shaped cross section are

[0052bv i Ae dhawnpiar FEGoB, tthe uppert actioan(32paift thenextarhpl casing (12) is
which extend laterally (i.e., at both end portions

cordinnogs Witk thweigpet sile oflihgRMSErgRo@sidora¥h E73)2ndGastdvided with two
10 [0052] As shown in FIG 3, the upper portion ?32)

opcingdsfig2 i ' b ! ' tda.

pedingsh zﬁggﬁf %@hﬂg Qlﬁhc!lﬂws(a*@cahéns 484ih Wei{‘%@{' %ﬁalﬁcally, each

upper  si of t ower protrusion po
j [ | t hnas. (32 2a) as.view .

of IS sESRINERIP L 2oL B o PEROTR ol BaRd T e Spénings 520, 320)
Speci f.i cal | ac of these openings (32a, 32a) has a

f°“§‘§§ & H8 %PPF’\éE?'ﬁﬂa E?%?rar% AZneed 25¥ torfacl glbar Mo lagesaldirection.  The
32a) _formed in the upper portion (32) are arranged

operies (8p. Saahfosmpd in the upperapastion () ané theovpenifige (36e, 36¢) formed in
openi ngs (32a, 32a) forned in the upper portion (32)

the anternaheastnge(d B higgethSt@nsti6e) theoriew dvindowd (28), iap Hescribbd later.
casing (13) together constitutes the view w ndows

[0062]7) , Thrdo@essotragion baitieh (31)GAGRdes BAGphOVRIfaBE PEHiBE (PIh), two side
portion (33) includes an upper surface portion (33a),
surfad® pdttilfhs (33b, 33c), a lower surface portion (33d), and a bottom surface portion
(33e). Specifically, each of the upper surface portion (33a), the lower surface portion (33d),
and the bottom surface portion (33e) has a generally rectangular shape, while the side surface
portions (33b, 33c) have a generally trapezoidal shape with its one leg inclined. Thus, as
shown in FIG. 3, the lower protrusion portion (33) includes the upper surface portion (33a),
the side surface portions (33b, 33c), the lower surface portion {(33d), and the bottom surface

portion (33e) connected to each other to form a box-like shape, in which the upper surface

portion (33a) is inclined downward to the lower side of the container.
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surface portions (33b, 33c), a |lower surface portion
(33d), and a bottom surface portion (33e).
Specifically, each of the upper surface portion (33a),
the | ower surface portion (33d), 20 and the bottom

[0834)f a@8 RewhiiRFIG336hd 186, 8 GLNAEA &ﬁﬁ%@g%‘@%{g the shape of the

shape, while the side surface 'portions

exfén Caﬁic%seagg ?%Sé[]l&/ Iéésr Qg%\{zje%%g?%{ Rﬂs hr@r? Q”y) :vﬂgclzt% E(étirﬂlﬁesl Slgo the container

. pr.otrusion portion SS@% in&%rdes t he upper surface,

Int5HPL PO AS ?%aif?spoflﬂé dheygx 58908 614); av a(fad platgdikp upper cover
the | ower_surface portion (33d), and the bottom

pogigns @6e st lowsn coB@prt @y anditheqippercénvet hertion 36 )oarmintegrally
a box-1ike shape, in which the upper surface 25

forpuadt with e4@Bathen. s The apperagveiopertien B6)ds tdrinuowewithidteupper side of
of the container. 16 [0054] As shown in FIG 2 and

theHbter dovek Bertiont(gyynal casing (13) foll ows the shape of
the external casing (12), and has a | ower cover

0FR] or P8 gé%ﬁ"a‘}!,*“%f?bg@?f? &%%gﬁ%“%%tf SYOE oFY T g g frame o
12), - i ' 36) .
and %) GG B PTG £ 75 Rame Ao ppb Cobie aad fimownd the

portion %36) are integrally 5 formed with each other.

covs dodppésalc o be i frems (3 emnd; the sisktframesu36wi 16d) efrelocated on the
upper side of the |ower cover portion (37). [0055]

uppresidgppret thedateral pades iofrihd 8&Yer ibody (B, mspavieclypasty the side frames
(36a), and a top franme (36b) and side franes (36¢c,

(363689 d )eextarigdiviemrd Srond tHeWoh anddesTahatdpyfrins I'o;m? t8#6km a generally
surround the cover body (36a). The top frane (36b)

C-2afe bba whdle framks thé6s Fé@?g%)earddﬁﬁ@tsﬁfé ﬁ’zﬂn%%@ )9&,03&1) slightly

upper side and the |latera es ‘o e cover
. 5 . t i de .f , 36d .
ity HERAE ol T s S0 - 3 ndichons oom i
3 to f I C.sh whol e.
prop Rl oy B S Cp 9B S 8 kST HE Soratheend Sofhe openings

36d) slightly project into the container interior
(32} Byihe HBPE PeRIoNISdYof the aytermathensingué?). body (36a) i s
provided with two openings (36e, 36e) for view w ndows
[004h] cHlteothaps pbtie lbwet treveppertiond37) itappdRanately thdieame as the shape
upper portion (32) of the external casing (12). [0056]

of thedoseapRt@kioh MRiCIVE3) @2V e Rkl ORirg3(A2).i SThe lower cover portion
approxi mately the sanme as the shape

(37) includes an upper surface portion (37a), two side surface portions (37b, 37c¢), a lower

surface portion (37d), and a bottom surface portion (37¢). The lower cover portion (37) is
slightly bigger than the lower protrusion portion (33) of the external casing (12) so that the
lower cover portion (37) can cover the lower protrusion portion (33) from the container
interior side.

[0057] The lower surface portion (37d) is provided with an opening (not shown) for
injecting a foaming agent (60) into a space (V) (a foaming agent space) between the external

casing (12) and the internal casing (13).
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of the | ower protrusion portion (33) of the externa
casing (12). The | ower cover portion (37) includes an
upper surface portion (37a), two side surface portions
(37b, 37c), a lower surface portion (37d), and a
0DS4]t OMsSEHHACH HIBS LI fA K187 Q) theTOiR ﬂﬁﬁm i ; i
[ (39) is 20 slightly bigger t’hzfn t?]e mgﬁo%%?’?gfssltag%@the nternal

t b on: ( e extern casin 2) sp.that the .
oo STsP i e BULTOCGmE Fotpihet Lopvafline Rlertl Gasing).  The
ugrot r.usi on portion (33) fromthe container jnterior
ouér peripReryof fherinteriiy ising (13 eoseioned on thetiaphment portion (31) of the
provided with an opening (not shown) for injecting a
extesagticaging g bt in(tBo ytaterinovhicls fucistend] césing Okdyiin gttavhedito the external
space) between the external 25 casing (12) and the
casing €fMal casing (13). 17 [0058] As shown in FIG 2 and
FIG 4, the outer periphery portion (13a) of the
[003Y]er Mhhs, WRS 1 intkedal|EsiRET 3} AVAaEhdd & ?’fét %{;céerﬂ&og{sénﬁ (12), the

the container (toward the external casing). The
PR RPEhh (0o e RasfiBBEnb? Sle bTHRAPreLERRR 5, and e
o SREAORE™T R BER H) ConiREL g F 399 01 (b B9yt Pabigason portion

when the internal casing (13) is attached to the

CYx sushrihpt thg Jpaming peynt sphee (Mimser themwed bagisr 1 Dris f@®)ed between the
covers the container interior side of the upper

exigoral icesing §12), andrtlle fiternal casirg d8) erTheofobiniy 4R} (GO lisjected into
the container interior side of the | ower protrusion

thepforignagenSpace SVF thréupditht fedtioampBoind ¢ e BRAGE chig (13), and is
as a thermal barrier (14) is fornmed between the 10

' i i 13). Th
fodddder Tatm § FrRg léa)l-ﬁérsléfégj(ie@fagg&}v@ﬁ H'F‘iflt(ﬁ gsing (13) e

foam ng agent (60 nt o e foam ng agent

ce t h the injection opening of the .

(08B ¢ P tler, A DHIRs 10 Ind BSEL ERRGRERH Sod arictiens ditiaps 16) are
barrier .layer .(14) as shown in FIG 2. [0060] Further, .

P“’é’é‘i‘“’ér‘&} ths 061‘%‘1&@ gﬁff-‘@é’é stdectBe side framesr{d 6ot 30ddnivhigh constitute the
fittings (16) are rovi ded on the container exterior

UPRST ROVEF Perttons(ife of rtheranter@bsasiagd)3), whiashtoccorstspond o attachment
the 15 upper cover portion (36) of the internal

poitiass (pli( fa8pning portions (4 2ap42x) s pibthe extensib plaREAR) of the side stays (40)

which support the both end portions of the evaporator holding frame (15), as shown in FIG. 4
and FIG. 5. The attachment fittings (16) are metal plate members having a generally
rectangular shape. Each attachment fitting (16) is positioned so as to extend over the
plurality of bolt fastening portions (42a, 42a) (two fastening portions in the example of the
drawing) of the extension plate (42) of the side stay (40).

[0061]  With this structure, greater part of the extension plates (42) of the side stays (40),
which support the evaporator holding frame (15), can be supported by the attachment fittings
(16).  Thus, even if a force (a racking load in the direction of white arrow in FIG. 5) is

applied, for example, to two corners on the same side of the container (C) to result in causing
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10

portions (bolt fastening portions (42a, 42a)) of the
extension plates (42) of the side stays (40) which
support the both end portions of the evaporator
hol ding franme (15), as shown in FIG 4 and FIG 5.
disﬁl’h@eﬁ%ﬁﬁﬁﬂﬂ@ @{Jaﬁokatt&‘ R&&ing ]f@a)m@( 18) P4 ?hllﬁg%ﬁl%cﬂﬁ[@ﬁ e direction of
tta

aving a generally rectangular shap

t 0 t o ext he 2
black sl i 490, 5EpRERELRENS I el Qe 5T %ac%m PBings (16
fastenln ions in.the ex | e of, the draw ng)
allp R SR Aot Heaiptersal Spsige (@ Ablosteqsive g pulking. fomovmled by the
Wth this structure, greater part of the extension
evaiosaterhqlding firme (lS)si Hherefoss; doqal dymageaif i istepyabrasingh@3) can be
evaporator holding frame (15), can be supported by the
preaetadhnAntorfingtté tigspredehbymbddimsnt, eacbratiathraerit ey (1&) extends over
racking load in the direction of white arrowin FIG

tw bolt 3‘352&111%3?&&18&8 (48 4B%2 ng@evetr Othb WRmbeF 13610% ligfiellRE two, and the

same side of the container to result in causing

attacBnfth® ﬁr.t?fgﬁg%ztma fl't)et gr% %l\éapsgra%t x&%gdéx)&g tl';reea rrfq%S)oolt fastening

In a pu I'n The ditection o
oL OWS in FIG 5) with respect to the internal casing
P 1f§§, the attachnment fittings (16) allows greater

t of the internal casi (13) to receive the
[00[,52 | i AEForYpg do disppresent Whoaenerev@p@oamom F&. i, meinfaregreent sheets
15). Therefore | ocal damage of the internal casi ng
(7 16 72) medmobe SBSE’pﬁb&rm didposéd abpatisnyf ihsid¢ bfthpistsmat casing (13) made
enbodi nent, each attachnent fitting (16) extends over

of hwesihol Spefcﬁdaﬁw cgntipasis anmd(Mas, (5714211), 71y rspectivBl§ disposed at
nunber is not limted to two, the attachnent

both'rig‘h't AAd (e@éndnﬁﬂn&% RQHE ARES goﬁﬁ)nt(ﬂeﬁ%%rgg% Zib\éﬁfngs (36¢, 36¢)) of

reedor nore bolt fasteni ng orti1ons X

' |
o SRR I O e L B0y 20U G 7
reseeg? Thly Yispssed BB St Fopuloniet pag éﬁ&?@g{néﬁ@é&ﬁf&%gmons of

strand mats (71 71 71) are respecti veI osed at
the 3ppgr ?Qvghpoawa (B6X to wmer P@ﬁt& pﬁh@Eaigbt ek Qﬁ portions of the lower
portion (between the openings (36e, 36e)) of the
covgppertiood¥Br portion (36) of the internal casing (13).
A ass cloths (72, 72) are respectively disposed in
[0063E  avieRsspbeifioallyp MRS coRbhibdus QfratdRaRAY Y drb aifin1pAskpb&ddtin the areas

end portions of
to which the extension plates (42) of the side stays (40) supporting the evaporator holding
frame (15) are attached, and thereby reinforces the internal casing (13) so that the internal
casing (13) can be resistant to the pulling force of the evaporator holding frame (15) when
the racking load as described above is applied. In addition, the provision of the continuous
strand mats (71) having good impregnation characteristics in the areas where the evaporator
holding frame (15) is supported, allows the continuous strand mats (71) to be unified with

the resin, and thereby, separation can be more reliably prevented in the areas where the

evaporator holding frame (15) is supported. This means that the separation at the internal
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15 the upper cover portion (36) to upper parts of both
right and left end portions of the |ower cover

portion (37). [0063] Mirre specifically, the continuous
strand mats (71) are mainly disposed in the areas to

cad¥hy ¢ e l‘f‘é(ﬁl%fbsfegﬁbl?la}tﬁgfe?ltédzl@enql t?@ Bast! \?ﬁeg?tﬂgérlévépé%or holding

supporting the evapo hol di ng rame

t . L her .rej.nforces, the internal casin
trfHe PS5 Yooy L Rl RO B o) BelRlepil B 1)
istant to the pulling force of the evaporator

(0G4 o fﬁge f%l%%%ecl?t%s)(%éf? dtaﬁgsqdaekﬂwgalreawnagf%&@satrqsséands to be
above is applied. In addition, the provision of the _

corgsairpied then the ragiag headss describhd ebowg ig aprlicdip thegreatainen (C), that is,
characteristics in the areas where the evaporator

madly dinnthef araae Idche)ll atsbethpfdr p@tions lalodgsthe heidelonité iretiton, at the
strand mats (71) to be unified with the resin, and

boliitREL BYtwes £ RS SdnkeRilly A plifc-IRE Bppedcb Al poris LR Led e

0the ar eas mher%%theYZS gvaporat%# ﬁoldﬁﬁb frgﬁg (15) awer cover

' ; i s. hat. S ' teath

poltn PR roudided o 8 5l gl > P bl b ¥r ohd fass clohs 72)

revented even in.the case ere the evaporator,

e RRGIST sFSadh (5 SieeS BF SHHCASASS 1 CoRERTeH pincrease the strength
direction with respect to the internal casing (13). o

of thsodieps qmeerjralion aggasmaye eifirjendiye Hesp dhaimnregnation sharageristics of
on which stress tends to be concentrated when the

ther gladsi algth$ §22) ams indersarrtd Wisdingiregnatips charpéterslics of theecontinuous strand
container (C), that is, 5 mainly in the areas |ocated

maf (19! hHeR@v@Qilid eifess aloabdhtiation \Wredk el sife B iRGEdseNn siength in a
t he boundary between the generally flat plate-Iike

pml(ﬁgg )edil\;\éﬁﬁgﬁ fan@ tcbﬁ']gregﬁgﬁ @eid ok O el &P VidreasP %}L%I%Hgth against

ich protrudes 1n the container interior.

B! ey 08Pl ChEia b VBB HRE gy senn

an increase the strength of the stress concentration

pregqrgtéllg. nore efficiently. Here, the inpregnation
characteristics of 10 the glass cloths (72) are

(0065} eriMgthedfar Fermingeagingt i on characteristics of the
continuous strand mats (71). However, the stress
conceAtmabodfor doradsg thequaking (AN haniigeths above-desertbedtsirutire will be
a pulling direction and a conpression direction nore

descHbBed aRreimite@aSBoi farfit henGhihgada Nte egemal @aéi%;(lz) made of an
Therefore, provision of the glass cloths (72) ich
aluf¥iéin SHBE bhPlhe ShiefAPERidg 13) made of a resin are attached to each other, and in
this state, each hole or the like is sealed. Then, the foaming agent (60) is injected into a
foaming agent space (V) between the casings (12, 13), and the foaming agent (60) is foamed.
[0066] Specifically, first, the external casing (12) made of an aluminum alloy is formed,
for example, by welding aluminum parts, and the internal casing (13) made of a resin (FRP)
is formed by press or the like. The method for fabricating the internal casing (13) will be

described in detail hereinafter.

[0067] The internal casing (13) is fabricated by the SMC molding in which a resin

20



10

15

20

25

preferable. 15 [0065] -Method for Form ng Casing A
nmet hod for form ng the casing (11) having the
above-descri bed structure will be described
hereinafter. To formthe casing (11), the external
' f Ungu : .
mAGRLTE Do BlestTRSy LpR (73 TRME, RN S Bduce molded artiles
each other,, and jn this stat each .hal.e or the lik
hafiBE SaElalf snREfh oyt fng ek Siperierionf i’ FoBipats the hand lay-
i nt .20 foam ng agent space (V) between the Qasig%s _
upmel 0‘?9’) whigh &a?hw%wdaﬁm&dat@yeb@d( 6AFcerdingda gdppical SMC molding, a
[0066] Specifically, first, the external casing (12)
resimhatestal srhogipoessedby almodd td makeothewelsin nfateriad flawphehe fpace between
wel di ng al um num parts, and the internal casing (13)
thenmadiel ndves, thebi fdrtdiil a ndofdddatsi driele ivaRSa PredétbnihéK shape.
The nmethod for fabricating the internal casing (13

)
0108t bl by OBt 0l v 7

is E%dgis%fs ggs(l%aqgjlaﬁ,e &%ﬁ@% nlg%tgfl gsthgél (37]8? B%B%tgﬁrﬁg{eg,g%ﬁg the material
shf 519 bsing BR% % F‘?rgo SR {he B ress SupaeRlof aye of;fhe pait of mold

met hod in which each layer is fornmed by hand.

halxes 5% nEhe tesia metgrialahersfare flowdiviary, little dussg thensaterésalby the mold
is hot-pressed by a nold to nake the resin materi al

(751 ofpeanticaily, spshoentie RiEe™ a [dutatiey efrhatetiall sheas (131 E8.£hy) made of a
formng a nolded resin article having a predeterm ned

resihmpRrial 8848 lerédsuchenftthe mahdfaHshed&q9s 49 .t_/)(hatvg @pproximately the
present enbodinent, a thin material sheet (73) 1S

sarfS G 85 te e/ R IR infiBhATC d ' 'g@ %ﬂ
( 73)e I's hot -epr esslé1 \ %ctbﬂh% ﬁ@haﬁt{dgrﬁitg%%ts%‘%ﬁzﬂéeta § sheets (73, 73,
' d.so cover the .entire press._surfac
- BN RoBRP U (9 ORI B SRR B
erjal therefore fl .very ljttle during the hot _
[005%3 sﬁffﬁ’ f@lﬁ &agia shest (()7\%3)15 megieof & fegia| m@tsn%lge-gh ®Rkyestar) to which a
FIG 7, aplurality of material sheets (73, 73, ...
binderds. gofstygene) dsaddedand whigh iamixddayith shbrsgleds fitleat. t he
material sheets (73, 73, ... ) have approximately the
[00F8jre Whemethesmathdalsheats (13, UBE..) Nirellaked; 88 auatihdehs,strafdimats (71,
in that state, the material sheets (73, 73,
71, 71) and the glass cloths (72, 72) as reinforcement sheets are placed at predetermined
locations (see FIG. 6) as shown in broken line and chain line of FIG. 7. Here, as shown in
FIG. 8, it is preferable that the continuous strand mats (71, 71, 71) and the glass cloths (72,
72) are placed such that the continuous strand mats (71, 71, 71) and the glass cloths (72, 72)
are sandwiched between the material sheets (73, 73) (according to the example of the
drawing, two layers of material sheet are located on each of the upper and lower sides of the
continuous strand mats (71, 71, 71) and the glass cloths (72, 72)). This is done to prevent

the continuous strand mat (71) which has a relatively great thickness from being exposed and

damaged by friction with the mold (75).
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) are nounted on the nold (75) and hot-pressed by
a pressing machine (not shown). [0069] Here, the
mat erial sheet (73) is made of a resin material (e.qg.,
pol yester) to which a 15 binder (e.g., styrene) is
oariqed Aamhauyihéishbin T ¥RANNEs, S ble i
[ [ 0070] V\he%mt he materi al I‘shegﬁ’s ?{%aﬁ%gaﬁﬁ .e.cﬁ‘)i'ich?%gthe sheets onto

N L e N L P
RS RS BB BBl e e e 1

as, shown in FIG 8, it is preferable that the
addiginni Fllguy shoshannexample arrangement)ofathe tiaterigl sbeets (73) and the
cloths (72, 20 72) are placed such that the continuous
reigforcamaenteheety (71, 7201, Thije seetst(ME 73, A3pmay bk REactd 3t ank2locations as
are sandwi ched between the nmaterial sheets (73, 73)

lorfgadsaié Hitérfall AsinB €1 H>cAABE Corffed! NBurtkirayiiddeh FI®. 4 ﬁ%%s’il&e structure
of material sheet are located on each of %he upper an

: oSt l nUo r T1le .71

in YAV DRSSl b P GATEARANS), B BOARTBh adnidr l ipper and lower

. t_.the contipuous, s nd.mat (7 whi ch has a, . .

sdBl BTG i RGsBR RS T2 B b osEEe ot Yimitd to tis
damaged by frictign wth the nold (75). 21 [0071]

Sm;hﬂf't“‘lffosﬁth laygry fh thermaterial shagts AR mars b proyided gn each of the upper
capabl e of noving the sheets onto the nold (75) is

ancb lesFar aadeseof thet iemforasoentirbeets (kb 7@t edilw, asplemdisy oF Binforcement
etc. are not |layered on the nold (75) but are |ayered

sheotsf (@il eFimdlayabe sandividhed botweph Stemateriblnshbfe (7)Y Prfd&ea plurality of
In addition, FIG 7 shows an exanpl e arrangenent of

laybROFIRS Rirfétcembfehsett (A) 78nd the 5 reinforcement
sheets (71, 72). These sheets (71, 72, 73) nmay be

ce t] . | on he, i nt er nal . .
o0 e T R deRE fmnt ARHT3L B SRR cagine (12) in the
hows the.structure i ich t | ayer.s of the . .
AR i éﬁsc ﬁeéire%l%ov?? §"’}‘:ha‘?fet\(’\,(l°1 &@%‘P%ﬁm?]@n E}ééé‘h sypieqterh tq,ppqus kinds of
nd lower sides of the reinforcenment sheets §71, 72).
Workdie\suFh at frrmatipn of heles,iand iae flangest(@4) eto arhiveslded to the attachment
structure, but three layers of the material sheets
portigr (3 hegf the epteondl desing il Bachhaf, Hols andpaps dOtirnskidraniedasing (12)
sides of the reinforcement sheets (71, 72). Aso, a
andointeradli dayingf(18)pareisesie® Witk a s@MiARhSatérial. A&br 1HRY, tRS external casing
e

sandwi ched between the naterial sheets (73) to provid
(12pafd tHedhtelyal @hsing (13) are attached to each other. The joint between the external

casing (12) and the internal casing (13) is also sealed by applying a sealing material.

[0073] Next, the space (V) between the external casing (12) and the internal casing (13) is
filled with the foaming agent (60), and the foaming agent (60) is foamed. It is preferable
that, to inject the foaming agent (60) in the space (V) between the external casing (12) and
the internal casing (13), the upper portion of the casings (12, 13) is placed in a lower location
than the lower portion of the casings (12, 13), and the foaming agent (60) is injected through

an injection opening (not shown) formed in the lower surface portion (37d) of the lower
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| ayers of the reinforcenent sheets (71, 72). [0072]

After the formation of the internal casing (13) and
the external casing (12) in the mnner as descri bed
above, each of the casings (12, 13) is subjected to

co"(féxf @Mk ?Sofolﬂle 1?1@1'1’(@@&!91?@ (tl§}'ch3ya?hl£ qgééfg&%,gtﬂ? ﬁsé)ace (V) can be

hol es, and the fl anges are wel

oA RN A0 e Pl G 012, 025 09,22,

casi are sealed with a sealing
[Ohgﬁ{]er@pera‘g@qag% gxq]va%r- the external casing (12) and
the internal casing (13) are attached to each other.
The | Slpsratigatafetha conwinsx refrigatation amitng] 0f 19 stasted! byhactuation of the
internal casing (13) is also sealed by applying a
cospadssory 2inp tler exaérnalXan [BO 434 tH¥drteriof R@s s363C eI Mk refrigerant circuit of
between the external casing (12) and the internal

the asnthidef deddigératiod uh G{@O)V\"atxgﬁ'ié%?anﬁ e@%ﬁﬁ tHeS0m mpressor (21) is

and the foam ng agent (60) is foanme 'S prefer

g 10 0Ll o ?%‘gd%t’i%qg%%&‘%a’{ s

R G e e O
the S|n s. (12, 13), and the foam ng agent (60) is

byltgﬁ ﬂlbh Assa aqquit,ri}e@bpf iba refpigerantis(traosfesiad i jhe air outside
forned in the | oner surface portion (37d) of the | ower

thexniginesy angathe rafrig¢raim)is ofndeheedi nt er nal casing (13). By
this nethod, the space (V) can be efficiently and

[0aG78]) i a’ﬁheyreffngér&td dintldhsed By HiRAOnAensBHENY i 8Presst®RAYy an expansion
- Operational Behavior Operation of the container

valvef hh@q§ ahdP @raﬂﬁbltrec( 19)thd %Véé}(ﬁ'?tt)? G by 23§tﬂ{9;évgﬁor3{ort(a§) heat is

5 conpressor (2 the exter

ext%:hrdhg d Qétwfeétp?l} (t%@ 01rc 1(13% %&e r%%%r% 32#)61?{{% the a1r 1n51de the

al ner |ger |on u
i.scharged from.th sor iIs transferred to
oo b LA BB RO 21 o)t patrigegant biorbs hea
exchanged between the refrigerant circulating in the
froppthgetisinside 2By containphenda¢vapouatesi atel theeritimidaithe corthiaer is cooled.
is supplied by the external fan (24). As a result,
Asishewn of FIthe, tlef air ppsidarhe ¢amtdinafhiarineché thtérhal atkémmodation space
outside 10 the container, and the refrigerant is
(S2) drudhe seabper side of the partition plate (50), and passes through the evaporator (25).
The air inside the container is cooled by the evaporator (25), and is then returned to the
container interior from the lower side of the partition plate (50). The refrigerant evaporated
by the evaporator (25) is drawn into the compressor (21) and is compressed again.
[0076] -Effects of Embodiment-
As described above, according to the present embodiment, part of the internal
casing (13) which constitutes the casing (11) of the container refrigeration unit (10) is

provided with the reinforcement sheets (71, 72). Therefore, partial increase in the strength

of the internal casing (13) is possible. Specifically, continuous strand mats (71) are provided
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[0075] The refrigerant condensed by the condenser (23)
is depressurized by an expansion valve, and is then
transferred to the evaporator (25). In the evaporator
(25), heat is exchanged between the refrigerant

at WchGoHsfithgintdindl REsiBY aBY ﬁﬁ%ﬁf&h @%géva?%ﬂt& H@ldﬁigrfrix'lf@i (n 1§§, for holding

the container that s Supplied by e interior

thé %@rior’oﬁnsa¢6§ SH4 th éﬂﬁo{a‘tﬁofr K%%ﬁic@%nﬂgét% ki’r? tlﬂ:e' {err}ﬁ gﬁ%onunodation

romthe air‘inside the co ner and evaporates,

th [t 1nside.the container is, cooled.. As sh in
sodsRas2) s e Vinas SHerRioh Hases GEROH B pige syn 0T risbaraion at the
i nternal acconnpdation space_ (S2) fromthe upper side
copgectipg Iqsations; qf dbe ifesmal casmeg (13 hean thusbepreventesi gyien imehe case where a
evaporator (25). The air inside the container is
racking lodd fsyapphied tovthp oonthioer ((25) resalh th ¢amsing eispiaetmentad theevaporator
the container interior fromthe | ower side of the
hofiiig friune 1 )l iattee pllhg difétionehd rgaltant pRUMRALAELSRingOn the internal
by the evaporator (25) is drawn into the conpressor

A Sy EgBIp e MRS ) irovits s s
[ i ' 13 .
S T N AN R N —

{efri eration gvﬂ_iét (10) .is provided with the . )

Deifi SIHARH PN SHHch stqsy is conoentratad Mivegraerackingt load is applied to the
increase in the strength 25 of the internal casing

cotaiper i(€).podbus| e Hysagthf pEahd piressopericautoations porting ¢mat be reliably
(71) are provided 23 at l|locations of the internal

inccasedig (13) at which the evaporator holding frane
(15), for holding the interior fans (26) and the

[OCTRPOF @tHRk, 4t 2R tie &P m}gfziﬁbﬁ df {H3 ihfdfhal eésﬁ{giﬁh%, ﬁlée material sheet (73)

accommodati on space ( is connected via

is }%ﬁeﬁ@ﬁiag o PoRE tﬂ%ee(aﬂ?e) &)rQJs s%ggcest%tg@ea%%ﬁ@ 5%%9% fhe material sheet (73) is

eparati1 on at connecti on

i nternal .casin 3)..can thus be preyvented even in. the

hot fHe Gty 6 B (158, Vi TR o tiucts sipd s P e Baasd Goths 72)
.cont ai ne gc to result in causing displacenent of the

beigg dp¥idebeat ThioRbpscpleprrihed lpaations.n TIWe. Fie infaigel casing (1), part of
direction and result in a pulling force acting on the

whichtie preyiidedowigi enfingu yeinforceangdi, cambg olgthiasd by twt M C(1E@Mling capable
as reinforcenent sheets are provided at |ocations of

of ¢ffieientpredaloncasi ng (13) between the upper cover
portion (36) and the |ower cover portion (37), i.e.,

[0078T at WRRSh® Abdvai sﬁ'tlctlﬁfer, gslt§ gl.)s?ihlgg RESRELANF HroMI&D) iR large volumes, the

racking load is applie
mnternal casings (13), part of each of which is reliably reinforced. Therefore, both the

strength of the internal casing (13) and the efficiency in the production of the internal casing
(13) can be increased.

[0079]  Further, the continuous strand mats (71) and the glass cloths (72) are sandwiched
between the material sheets (73) made of a resin material, and in this state, the continuous
strand mats (71) and the glass cloths (72) are hot-pressed. It is therefore possible to reliably

prevent the continuous strand mat (71), which has a relatively great thickness, from being
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10 container (C). Thus, the strength of the stress
concentration portion can be reliably increased.
[0077] Further, at the tine of formation of the
internal casing (13), the material sheet (73) is

daplageaitsy Bietios with thOweId (7HPatahd fike OPhSHesBUr face of the
mold (75), and the material sheet (73) is hot-pressed

[06&0] t heuRde die . glgjﬁ‘%ﬁt I("t]?t%igsl @%E o) gfb%deﬁ.teg ggg é(ﬁ[‘giiﬁnes( Zilzhe internal

and the glass ¢ el ng provi

ribed | ocations. Thus, the internal casing. '
RN BE i A5 yaB iplor BOima e () o B e extendion late (42
el ei n({ﬂor ceﬁnt, can be optai ned g]y t he SMC nol di ng,
of hersidn FaysdfUhsp iag furetenst ot nlwality[ o ) fasppning peidgions (42, 42a) of
above structure, it is possible to efficiently
thepspgrngioa, plate (423r g&herefomysyen when a ravkimgriedd is applitgisto tHyantainer (C)
part of each of which is reliably reinforced.
andrh pukihg ferce odpplitd e the dnteinbiegaging () Bytle eRipdFAiéd holding frame (15),
casing (13) and the efficiency in the production of

thel fi@chifé@ Mahg LA 16) allobdd viad dé?rgraa ?gﬁ%??&%ﬁ%}l 8L C;?l]g?ﬁl) 19 receive the

Furt her, the confinuous stran H

- (7 Lched et ween the erial
puBhELSe 74} o ey B0 BARCr REDIRA e ) Bl Bl vt
te e conti.nuous_ strand mats (71) and the gl ass
[00?}1& h<s<(§tg§§ﬁ%?p‘%élﬁ’8fmsﬁ?essed. It is therefore possible
to reliably 25 prevent the continuous strand mat (71),
whi chlisdellawing sruptieas ynayrabset betused lrthe abovierdsseriheil embogiment.
damaged by friction with the nold (75) at the tinme of
{0082} prewsding 0@8Ahe Fabovd eembddiaer} ttae hemitinubist tsirA®h mats (71) as
(16) are provided at the locations of the interna
reinfasemgnt dhdktsadre Whovidled: StEtheVSRALRS Of tHACKHRI cfagiﬁg‘ili)éa'i)which the
e

is attached via the extension plate (42) of the si

eva?BﬁYo? Hofdlhg frathedd ? % 4%26% g g?d’ g{e %as?lc%t% t’/te% o8 red pc%r(téeinéent sheets

asteni ng portion 5 the extension |
ore S 8Bl foms B SRRt cov SR Biggement sheets
may B pdSvided & iy feceons diveiben fhe tone ocplgns. 1 Ghe anbupehent sheets

wi der _area of the internal casing (13) to receive the

are gigt limjgd fo theecontiupus skarid mats §¢8) and dbaglessodlothi €72) used in the above
internal casing (13) can be prevented.

embodiment, but may be anything made of a glass fiber that is capable of reinforcing an

(27

ca

it

internal casing made of a resin.

INDUSTRIAL APPLICABILITY
[0083]  As described above, the present invention relates to container refrigeration units for
cooling the interior of a container, and is particularly useful as a reinforcement structure for

an internal casing made of a resin and located on the container inter side.
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[0081] <<O her Enbodi nents>> 10 The fol |l ow ng
structures nmay al so be used in the above-descri bed
enbodi ment. [0082] According to the above enbodi nent,
the continuous strand mats (71) as reinforcenent
sheets are provided at the ¢pgpigons of the interna
casing (13) at which the -evaporator holding frane
(15) is attached, and the glass cloths (72) as
rei nforcenent sheets are provided at the | ocations on
mhlch stress |s conceptrated. However, reinforcenent
sheet & 15 ey @gmBdeﬁﬁﬁﬁmQPuﬁﬁfxmﬁgﬁgﬁons ot her than
t he above | ocatjons. The reinforcenent sheets are not
i ni t @He¥temakeasg{l?hhass petiphany isxed tp 2icontaintr bbdy (1) to close an
glass cloths (72) used in the above enbodinent, but
operpgndad thergarttding bodgél)odinda gl ass fiber that is capabl e
of reinforcing an internal casing made of a resin. 20

| NDUSHHInfsien ARES i CABY koldéd[iR&3hapSwHRE ¢hi 6 c8RMEr interior side of
the present invention relates to container

the! &ftérngEERlH Nb{ Sol- | ANl
cont ai ner, ggnmolzl)|| S} pgr ?{CSSI é;? ﬂ)?ggs&el%g?mgsfg i 8 nfbia halves (75),
wh&%Ipforcenent structure for an internal casing nade

resin and | ocated on the container inter side. 25

cont e refrlgeratlon unit, conprising
an ei@% F#Eﬁnéc%@}“ﬂ &lé)f Bptrorespiagy m&temlxségett(&)aas the resin
contalner to close an 5 open end of the
mategiat By rpaydﬁ{mqlsl)halvaﬁwﬁanwtmﬂ@maemd abéen §7) k8yerning abesitire press
into a shape which covers a container interior side of

surfahe ofsmecofithe paiasf mgld(HhBes (18) ahd vithraasimifstBerdert 8Bdef (71, 72) which is
material by a pair of nold halves (75), wherein the

madd bR flass ﬁmwg% Qaé@l)ed'a% ArPbBE nbiYerAPbieR! ngl ng a

mat eri1 al sheet he resin 10 mat by the
pair of nold halves (75), with the material sheet (73)
covering an entire press surface of one of the pair

(()];1 g) h%\f@ﬁ <§ Aerrelq-lg\émrattllgnalhurtglf rif o ew er%‘tainSheet

part of the internal casing (13) at which a structural component (15) accommodated
in the internal casing (13) is attached is formed by hot-pressing a continuous strand mat (71)
as the reinforcement sheet by the pair of mold halves (75), with the continuous strand mat

(71) and the material sheet (73) being layered together.

3. The container refrigeration unit of claim 2, wherein
the part of the internal casing (13) at which the structural component (15) is
attached is provided with an attachment fitting (16) such that the attachment fitting (16)

extends over a plurality of attachment portions (42a) of the structural component (15),

4. The container refrigeration unit of claim 1, wherein
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made of a glass fiber being | ayered at part of the
materi al sheet (73). 2. The container refrigeration
unit of claim1l1l, wherein 15 part of the internal
casing (13) at which a structural conponent (15)

ac conmantadsadnednirati® pbrfibe bb e ifRMaDehsinkN3) B f@ﬁﬁeﬂod('jﬁ%t-pressing a
is formed by hot-pressing a continuous strand mat (71)

gl%&? g%o'ﬂ? \(/32? b SR CR Bim e Siedet W?&E&ﬁ%? Ho(lcg%l@n(g 5? ﬁ\;eit\f'letﬁe glass cloth

h the continuous s

rd ’ 7 bei ng | ayered together. 20 3. The

(7%3531 %@F lse?%ﬁhleéte(?g“} l?eé?\g %X?rpxg:fge&e%i m 2, wherein the

part of the internal casing (13) at which the

structural conponent (15) is attached is provided

with an attachnment fitting (16) such that the

attachnent fAtméthed ¢fl@panufecttmngls containermrefifigaratidnt whito#hich includes

attachment portions (42a) of the structural component .
an (ekf)nal 25sidg (D) evioenbetiphery it ixed @94 abht@eBidy @) (Fd18ée™n open end

1, wherein 26 a stress concentration portion of the

of ity @cﬁﬂiﬁhercﬁéd'(yg%),(érﬁl) arl ﬁn&ﬁﬁl%gg@oltnb%ﬁqﬁtiogﬁ sl?ﬁﬁye which covers a

gl ass cloth as the reinfor nt sheet €
' I W t.h I . cloth 72 .
coRBiney fherth it S Rucrf st L0 R0 SipEia e aferng b a peir of
ol PtV oh ppBRR SRR or nal caci ng (12) whase

periphery is fixed to a container body (1) to close an
open BW#ingotheinfsrnab pasingnds) by dwt-prepsingadnaterial rsheat(2B) as the resin
casing (13) nolded into a shape which covers a

magasial by ter painofamoldrhabies €75)f with eheenbterisiathetd 33 @ verag an entire press
by hot-pressing a resin material by a pair of nold

surfirtle € ond dbthe phif of I RIvEEGNTY dnd vl a rbbhHREMENIRENE71, 72) which is
internal casing (13) by hot-pressing a naterial sheet

mafl esy Lal - Py nol d hal ves
(%gg?gf\/%is% ﬁ%rﬁgﬁfﬁg%yﬁ aﬁ%ﬁgé%%&%g{}%} Ffﬁ% an entire
press surface of one of the pair of nold halves (75)
and with a reinforcenent sheet (71, 72) which is nmade
of aﬁgl ass fiber being |l ayered at part of the materi al
sheet®(73). methogpf claimidp vhefeinc| ai m 5, wherei n

the reinforcement sheet (71, 72) is hot-pressed by the pair of mold halves (75), with

the reinforcement sheet (71, 72) being sandwiched between the material sheets (73).

7. The method of claim 5, wherein

part of the internal casing (13) at which a structural component (1 5) accommodated
in the internal casing (13) is attached is formed by hot-pressing a continuous strand mat (71)
as the reinforcement sheet by the pair of mold halves (75), with the continuous strand mat

(71) and the material sheet (73) being layered together.

8. The method of claim 5, wherein
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the reinforcenent sheet (71, 72) is hot-pressed by the
pair of nold halves (75), with the reinforcenent
sheet (71, 72) being sandw ched between the materi al
sheets (73). 7. The nmethod of claimb5, wherein 20 part

of the sireds@bicintrefen pertior 87 thd tintdbhbCohsteS1 5146 kM by hot-pressing a
conponent (15) acconmopdated in the internal casing

gldsd 3loc ?72ZE§ e I?ﬁﬂféjr%g?eﬁz gﬁe;ét lggtélgghﬁ R fok %a?‘é% (75), with the glass cloth

conti nuolus stran erern

Vi I hal ves ., Wth the continuous
(7&&%% ‘%@ﬁe“afsf}‘f%ﬁ%ob gl %aggqhers heet (73) being

| ayered together. 25 8. The method of claim5, wherein

27 a stress concentration portion of the interna

casing (13) is forned by hot-pressing a glass cloth

(72) as the reinforcenent sheet by the pair of nold

hal ves (75), with the glass cloth (72) and the

mat eri al sheet (73) being | ayered together. 28
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