DESCRI PTI ON CONTAI NER REFRI GERATI ON UNI T AND METHOD FOR FABRI CATI NG THE
SAME 5 TECHNI CAL FIELD [0001] The present invention relates to contai ner
refrigeration units for cooling the interior of a container, and
specifically relates to increasing the stiffness of the casing of the
container refrigeration unit. 10 BACKERENRrAy [ 0002] Cont ai ner
refrigeration units have been used to provide cooling of the interior of a
container for marine transportation, etc. [0003] Patent Docunent 1 shows an
exanpl e container refrigeration unit of this type. 15 The contai ner
refrigerati pt_is_lac an_openi ng of a contai ner whose one end is
open. gTh at C@ﬂgh@% oRE ’\f@g@iw gQF‘ﬁfi 6@1 METRQD FQB SFABRMRATING e AHE

t he open end of the container. The casing has, at its |ower portion, an
external a8édfodati on space which faces the container exterior. A
conpressor, a condenser, an external fan, etc. are accommodated in the
externa accommodati on space. 20 [0004] The casing al so has, at its upper
portion, an internal accomodati on space which faces the container
interior. ThicsNmiAgr pady mccompdat i on space is partitioned fromthe
container interior space by a partition plate. The partition plate is

supported {d f i.ded oth. ateral end portions on the .
interior s@gﬁ)f 61-%6& é%glp %%gﬁt%ﬁl 't ﬁaéef ;O g%nt?lﬁ?reﬁeﬁéqer%ngﬂ,un% 05\?8518‘?%%‘8 prtengre

. are disposed in.the intern ccomuodati on,  space . to forman_ air_ flow 25path
" for the ai ?FI‘i1 fortpacr, ﬁ?eﬁ@?ﬂﬁ[@g’é@]to Eﬁﬁr?%{jlgttﬁ%sghﬁﬁ%?ﬁt@ﬁ casing ofahe enptaingier
refrigeratign unit, the air in the container is

refrigeration unit.
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BACKGROUND ART

[0002] Container refrigeration 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.

15 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
confainer exterior. A compressor, a condenser, an external fan, etc. are accommodated in the
external accommodation space.

20  [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 on 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

25  path for the air in the container.

[0005] During the operation of the container refrigeration unit, the air in the container is
1



led to the air flow path in the internal accombdati on space by the
internal fan, and is cool ed when it passed through the evaporator. The
cooled air flows out fromthe air flow path, and is returned to the
container interior. That is, the container refrigeration unit provides

cool i ng antedf tbel@ialﬂﬂoﬁrfpaft}hﬁl 166 Mt@hilQccdith8ddtRh s?é’ce%%é NferhflGaRiahd isrboBE@
contai ner. when the air passes 5through the air Tlow path and ci'rcul ating

Che cool el ST AR BRI RIS AL PR el
above Eﬁ”e[sg?s"%‘uﬁﬁ G P eSS et o CertalPE SRR ks st e
cont ai ner de of a plate-like nenber, and 15 therefore, a reinforcing
structure F”%d 87 af Sbett‘@n@m irdetipr chyr qogling thegiem &e contafnenwhen thetdif fasess s
in the thickness direction and bending stiffness need to be increased
par ti cu} ar thyodgbrthe hie flabvopath midadireulaiike theasbled air] 0007] One such rei nf or ci ng
structure may be a diagonal bracing structure including
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SUMMARY OF THE INVENTION
TECHNICAL PROBLEM
{0006]  According to the container refrigeration unit having the above-described structure,
the casing which seals the open end of the container is made of a plate-like member, and
15 therefore, a reinforcing structure is necessary to ensure a certain degree of stiffness.
Stiffness in the thickness direction and bending stiffness need to be increased particularly for
the above plate-like casing.
[0007] One such reinforcing structure may be a diagonal bracing structure including
bracing members which extend diagonally and intersect with each other. However, since
20 various devices are disposed in the internal and external spaces of the casing, the provision of
the diagonal bracing structure may lmit the arrangement and the shape of the devices due to
the bracing members, or may limit accessibility to devices disposed in the interior space of the
casing, which results in causing maintenance problems.

[0008]  The present invention was made in view of the above, and its object is to obtain a

25  casing structure by which stiffness of the casing of a container refrigeration unit for cooling
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braci ng nenbers which extend diagonally and intersect with each other.
However, since 20 various devices are disposed in the internal and
external spaces of the casing, the provision of the diagonal bracing
structure may |imt the arrangenment and the shape of the devices due to the

braci ng nmesheinsericerofMBYorlthifkd cACKE §RidAkdd ithdiR a‘i}fé}{fil_ggeﬁwdmg&ﬁ%t,i thapdl&ind
interior space of the casing, which results I n causing nal htenance

probl ens. maintaihgﬂﬁﬁlof-ﬁ%@ic%fc% oh%ggitggggﬁs s made in view of the above,

and its object 1s to obtarn a casin ire by which stiffness of the
casing of a container refrigeration unit for cooling the interior of a
contai ner can be increased without affecting the arrangenment, shape, and
mai nt ai nabi_l ity of devices accommodated in the casing. SOLUTION TO THE
PROBLEM 5[ 8 19N Henty BROBLEMove object, the container refrigeration
unit (10) according to the present invention includes reinforcing nenbers
(34), eachlMWa9] nglaasseis thalabyveeolijendihagontinet feafiggdrationcytii (10 hekdiROtd ihen
(34a), at both end portions of the container interior side of the external

casi ng ( 12presémrigvdntion dnoRass famfalfciﬂghﬁleﬁl%fsadg?g; eath Haling A YBrifoB extendings | o)

structure, stiffness of the external casing can be~increas

The 1,75t ASRREkal IARR2RH! Gl IR SolofON Bk PShahl ISt Sht e

i ncl udi ng an external casi'ng ose per ery’is

body (1) t | an n_end of the containper body (1), and. an jnternal
casi ng (13?’“8 ?‘3%336%2@ ﬁl%g%r{g%i DR Q?itg? CQFt&%’e’énngtj% Skith rthig) stuglireg
(12) such tr}%{é aBtItgan‘i ng agent si)ace (V), in which a foam ng agent (60) is
foaned, i sSHIGICHEe Beeeddl sasmedkd)san ke incseapsfly (12) and the internal casing
(13). 15 [0011] The container interior side of the external casing (12) is
provi dédd wi0OA0Y eiTiredirsli aspeatrefithe pseserB4ivention Is acconeiskr veftigératidd yhigincudhg eh
are located at both end portions of the external casing (12) along a

di mensi on efteraalomsingi(NEy whésetparipladigl LR tb @i bRkt BEIYBTRS ElotS 4 o;liseﬁ%na of
rectangul ar cylindrical portion (34a) extending vertically along the

Che exter nal caarng (T 1 m o AR e ) math RaleHh U faimef rherREERe B
i ncreased Y oG et % &len Sds iaqga{niﬁ%g lagé)n? rs;%z{c(e) W),(ig év%}ch a foaming agent (60) is
foamed, is formed between the external casing (12) and the internal casing (13).

15 [0011] The container interior side of the external casing (12) is provided with reinforcing
members (34) which extend vertically and which are located at both end portions of the
external casing (12) along a dimension of a container width, and each reinforcing member
(34) has a rectangular cylindrical portion (34a) extending vertically along the external casing
(12).

20 [0012] According to this structure, stiffness of the external casing (12) in the direction
orthogonal to the plane can be increased by the rectangular cylindrical portions (34a)
provided at both end portions of the container interior side of the external casing (12) along
the dimension of the container width. This means that, according to the above structure, tl.le

strength of the casing (11) can be increased by the rectangular cylindrical portions (34a)

25  without providing the casing (11) with a diagonal bracing structure in which bracing members
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provi ded at both end portions of the container interior side of the
external casing (12) along the dinension of the container width. This neans
that, according to the above structure, the strength of the casing (11) can
be increased by the rectangular cylindrical portions (34a) 25 w thout

provi di ng thend akigagali(yl nd MtéRed? vAHRSRMGhE AThEPE, NitEkE R bikeVWRiWikch the
braci ng nmenbers extend di agonal 'y and intersect w 'th each ot her.

Ther ef yet

orovided,  CREORH; S ARSekt: IRFODE Mo aR0Renl 0 BRI biees
11 ted t b] d t 0013

i dent al PornO el ol ing LNt e g, g Dpehahee GrOUGHS B 16 e, o

great forc n.5alateral direction is applied to an upper portion of the
cont ai ner E%) 13havinsisientalipyin thaease whews thewnntainar {Chigycartistidyra shims acgoest foreesin

(© in the shear direction. Thus, before shipnent of the container (C, a
test i sd perflgermbdiréationhs e;bplmdftm)am: eppu portpnedttier contubier §0) Botingh bbotikeshiape,
applied to one of corners of the upper portion of the container (C) or two

of the coragd thiomay lefaae Shatginef (4G FOMeH Modcribh) TiusChE6le §h'i1ﬁne%t5 \Agtgth
of the container (C). 10[0014] Armng the strength tests, the test

a great forGRainsr @IP4 1eSGs 'i)t £ ﬁA%d‘ifPWi&?cr S f?);'cet cht%%? rtg&r&,}a%@a? E‘orfﬁ i¥ applied

container (C) that "are on e sane SI ai her res
in a

' significan S enent ,of the u ortion o cont.ai ner

lateral di ?eglt‘lc?nc vgﬁletrh IF@S;}}?B?WO(SB \ﬁB’?taIBS’i{q)cﬂﬁ?f? Orﬁlhl? %?ﬁré hthe spy
and causesaﬁ g&gr def or over the entire container (C). This neans
that a gredfePbinegopRines Hé gekdhe grangdypfithe gomiinesf)-i ed to 15 the casing
(11) of the container refrigeration unit (10) which constitutes one of the
end fatds Hi0lthe Awanathestrefgh tfesEthe test in whichmaeedt forchis applitditodivoeotnearf of
the container is applied to the upper portion of the casing (11) of the

cont ai ner thefuppgepatioaf theiconthibey (C)whitclie b tHeaame Gl b aledntaieg (CPretdle igNd
of the container (C), the casing (11) is deformed in the direction

or t hogonal a kignifft@ntdigicehitnt ONEE LRkt §88E LR RaiREr (£ & PRLAI &?crcﬁoﬂ ?fit?h

wave-|i ke manner. 20 [0015] In thi's case, great stress acts on

casin 11 i tr ich th

accom%oélat ?egﬁ@gég%eea % E bk ﬁ‘ejth?r?to}efééﬁ% %CCCO Daat |a %? aé‘%‘ OFfrethe
rovi ded a scri bed,l.n e above Thus, efo tion or. a.snpll flaw m
gccur in p%nrttIg SPPIRE (lh)t r’iléﬁ mEans; thef 4 areht ﬁif& ek dirgrtiopipplso gaplied dp ngy

on the in the test. 25[0016] In view of this, according to
t he se’éfo %ﬁfﬁggg (US of e fﬁné@@qtrefrtgﬁ)@ﬁpp yhit (1hevhich constitutes one of the end faces

of the container (C). Thus, if a force in the width direction of the container is applied to the
upper portion of the casing (11) of the container refrigeration unit (10), which is connected
and fixed to the end of the container (C), the casing (11) is deformed in the direction
orthogonal to the plane (a longitudinal direction of the container) in a wave-like manner.

20 [0015] In this case, great stress acts on part of the casing (11) having a complicated
structure in which the external accommodation space (S1) and the internal accommodation
space (52) are provided as described in the above. Thus, a deformation or a small flaw may
occur in part of the internal casing (13) made of a resin (FRP), depending on the force applied

in the test.

25 [0016] In view of this, according to the second aspect of the present invention, the



rectangul ar cylindrical portion (34a) is configured to have a cross section
whose | ength along a | ongitudi nal dinension of the container is |onger than
a length of the cross section along the width dinmension of the container.
[0017] Wth this structure, stiffness of the rectangular cylindrical

L1 Wi this ot , Stiffness of i _
IR e R R S S T
f th ' 11 ich i i ded t I t dof th
Cont i nor - BRGYEdH ¢hefion bt B Bphisite R Roiiar ke S5l o e SRREshuloeg the

casing (13) .of the casing (11), the internal casing (13) being made of a
resin, can"ithgdragnsing the eomfamsrng danmged by stress partially concentrated
on the internal casing (13). 10 [0018] Each reinforcing nenber (34) has a
general | y BUAhpeWithr tes sseattiepntifinesahifctheoreetangular oflindriealr pottiaRg@RAN in a
cylindrical portion (34a) is elongated, and the reinforcing nmenber (34) is

fixed t thagrxdifdngiectidf i dT0thé lodhtadles Nbah Y iR, oRAMELrRE IR 1S BSbIE No

contact with a surface of the external casing (12) on the contal ner
interior sj §: 3 K ' at 1:Qn) (it h thi:

St uct ur o, Paarans CLPURE SFRRECL B kol (1 AR DGRl W YR i biepgna
contact with.the external .casin 12).. and a,greater part of the external
casi ng (123’%1%15& oﬁtglnﬁéi’ﬂ%ogg’el&a Mﬁlf?‘ftw& égé"fré?“gtblﬂg IPT?&FE[ Caeng g‘él ﬁéﬁﬁl ar
cylindrical por{i on_(34a) is conf i3gur ed such that an injection hose %6_5)
for inject$aieallldaibe Agtemab sasieg: ol ) eeings made @f anesing pan pe previeyietl drom being
cylindrical portion (34a), and a side surface of the rectangul ar

cyl i ndri caflanpaged by str¢Bartially coeptrated de thevintemal bastnggfi3 ol es (34d, 34e)

which allow the f oam ng agent (60) to pass through at the time of filling
of thel(f oaftiohg] ageuch rapfceing Menblt (B4) has & @akErally PORIPed CRRY sédtdf ih WMichbne

aspect of the present invention). [0020] According to this structure, the

rect angul agidéyt ihB dedtKihlap 4k dPRal (3 %don S?’fé‘%% i g@gﬁ@&,%& mfe{lﬁclﬁ{@ﬁrg r%é%r &) be

used as a guide of the injection hose etine o t he

I:)C/)?imnggi 22?rﬁxeﬁ%cﬁxe(e\é)cer}{\gltJ?isihE?ﬂ)omn@latagl%nélm{g%@d’ si emcj:01rtr1tt,]§3 in %grtltéac?%lchaa
surface of the external casing (12) on the container interior side (the third aspect of the present
invention). With this structure, a wider area of the reinforcing member (34) can come in

15 contact with the external casing (12), and a greater part of the external casing (12) can be
reinforced.
[0019] It is preferable that the rectangular cylindrical portion (34a) is configured such that
an injection hose (65) for injecting a foaming agent can be inserted into the rectangular
cylindrical portion (34a), and a side surface of the rectangular cylindrical portion (34a) is
20 provided with through holes (34d, 34e) which allow the foaming agent (60) to pass through at
the time of filling of the foaming agent space (V) with the foaming agent (60) (the fourth
aspect of the present invention),
[0020] According to this structure, the rectangular cylindrical portion (34a) of the

reinforcing member (34) can be used as a guide of the injection hose (65) at the time of filling

25 of the foaming agent space (V) with the foaming agent (60), and the rectangular cylindrical



portion (34a), which it is difficult to fill with the foam ng agent (60),

can be filled with the foam ng agent (60) with reliability. Here, the

foam ng agent (60) having been charged in the rectangul ar cylindrical

portion (34a) is charged in the foam ng agent space (V) through the through

hol es (34dp0ﬁaﬁ>5g34aqrmhl lnlsadlﬁﬁc@ﬁ 9 Y1if RGR 1of foalifnd SELANAY] &k b%yﬁlae;a%f}figk
illTe

portion (34a) Accor di ngly, the foam ng agent space can be

with the f re bj;|id 002 second r £ Cj.n
Tember (38 RLE n%&ﬁfgog&@%ﬁﬂbﬂ'ﬁwsh st g QB3O R8s Sristl

m ddl e portion aof i ner erior side of the ext ernal casing 12)
al ong the H° %E‘ﬁ@ BTd%lCElep Q‘%@FS changed 1(1ttP|"e qa0p1pg, agedh spacedy) tﬂﬁéuﬂik@éent
invention). Stiffness of 10 the external casing (12) can be further

i ncreased ﬁlyoﬁghél%ﬁsd@ﬁ@l ) trmedh in s sido ﬁ@tfarcelqﬁlﬂtm@ctmgtﬂm’rdyhndr(caspomm (Yde).
container interior side of the external casing (12). The second reinforcing
menber J 38\ctmadingly, ahegy fourtiag lagert -sphap@0 @noss filer wWitinthalfbawsg tagentf e@nwng
agent space (V) to be filled with foam ng agent (60) nore reﬁl any and

easily, corngabiigl,to the case in which the second reinforcing menber (38)
has a generally C shaped or other cross secti on. 15 In the case where the

cont ai ner I S 1884 force o t he

i nt ernal @HQ (‘ﬁ%&c’nﬁg’ @: é rna Si H‘&gﬁ%ﬁebayaéogﬁgﬂfﬁ“’?%%e CBhPEY ner
(© which have shif ward. th front of . the vehicle, i.e., toward the
cont ai ner TEPPVEES 3{ BH fipprtiop %&t?sfé’n@rﬂeg HEW‘E@%&?f&h%?’%Wﬂg’aSlP%Mébngt he
second reinforcing nenber (38) provided at a middle portion of the

cont ai ner ‘RwEResionseithe epnteiner widte (the fifth aspast)of the presenirigvantion)yi Heiffa¢sswf of
the 20 container width can increase the strength of the end wall of the

ext erndl cthsiemtprifal 2psing QI 2Aan|be farthertihodasbd byfthe provision obthieaeqaid reinforcing
refrigeration unit according to the sixth aspect of the present invention,

~ the foani ngeagen(38)pag ehé \Gonbeicneiatkribh @ideX be R lex fed] %Sl(l% 12?ndTEeh§’econd
internal casing (13) is filled with the foam ng agent (60) using the

- rectangul akifF¥lcingdhimBls (B?)’ fidh e o g%}al R %a&@&i C?E% 5%)'{1@1 Qfl&;/{ ﬁg?g%nmg ?,%énlt1 €

container interior side o er na cas and

foam ng a ( i IIed Wit efoa agent. (6 ently
and ol aoriee (09 53e P kgl ekl ok RERRY B ERS #%%Jn{o%
I nvention | Swhlchnﬁ'xtehsggorfdorrem]}(?rggg ngem%er (38) has a generally C-shaped or other cross section.

15 In the case where the container (C) is carried by a truck, a great force may be applied to the
internal casing (13) and the external casing (12) by goods in the container (C) which have
shifted toward the front of the vehicle, i.e., toward the container refrigeration unit, because of
such as hard braking. However, the second reinforcing member (38) provided at 4 middie
portion of the container interior side of the external casing (12) along the dimension of the

20  container width can increase the strength of the end wall of the external casing (12).
{0022]  In a method for forming a container refrigeration unit according to the sixth aspect
of the present invention, the foaming agent space (V) between the external casing (1 2) and the
internal casing (13) is filled with the foaming agent (60) using the rectangular cylindrical
portion (34a) provided, for reinforcement, on the container interior side of the external casing

25 (12), and thereby, the foaming agent space (V) is filled with the foaming agent (60) efficiently
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container refrigeration unit which includes: an external casing (12) whose
periphery is fixed to a container body (1) to close an open end of the
contai ner body (1); and an internal casing 5 (13) which covers a contai ner
interior side of the external casing (12), and iin which a foam ng agent
space (V) Qﬁi%ﬁgﬂyﬁhe external casing (12) and the internal casing (13) is
filled wth a foamng agent (60), and the foam ng agent (60) is foaned.

[ 0024] The od..in es; providin e container.interior, side_.of the
external c dsﬁfég %ﬁfﬁ% t}"%élxglﬁ@fﬁeg'?oigﬁei HEFPCveRn }Soﬁgle@?ﬂa‘?’r figping a
reinforcenment,, which extend vertically and 10 which are |ocated at both end
portions o?omﬂ%ererﬁfrﬁeﬁﬁond% Wejch 1@111%&@@9@%@%1 iPe#i8g 612) ovhose peninherinie dixed

wi dth, and each of which has a cross section whose |length along a

| ongi t udi nt9la emiaingsi tody dl) tordoseantopem end oftht ooetainehbodya(1);end ah istérnilhasieg 0S s
section along the width dinension of the container; inserting an injection

hose (&b) (1G) whithaotts@ danfaRRiHEHRGRIOf tHetekidniie chished @AY Whakn ¥ichR46dnG
portions (34a) fromoutside the rectangular cylindrical portions 15 (32a),

Ot hor ;  and T e L ho e Al R hg (298] Cnloh Chle A R ABE N 55
i s riet nog PR AT oPh i i Rae BB OIS R 2s) extondi ng ver ti cal Iy

and each hayj ng Cros gction whose |ength along a | ongitudinal dinension
of the 20 @ﬁh‘ﬁau 2[&]:6 ffl%tﬁPg r‘r%fé#‘doeﬁhaw‘@ihfrgeﬁhﬁtq?n@fnef eerigrodde 9B dhei axterndl sA%Ng he
wi dt h di mension of the container, are provided at both end portions of the
cont ai ner (183} withaectangiear gylindrisakpardonsaB4a) dei migfqrtcihers) whigh txtendivertnly and of
the container width in order to increase the bending stiffness of the

casi ng0( 11yhich aze leatedcalbodi et poions Sh ke, ex@tal dabing @25 hlbHE b Ui ehsFonSHICH
that there is not enough space for inserting the injection hose (65) near

the rect an@mkader Gyidit) Gt Gakh 3P RMdH B £ 34R) seckiBg verH(ng%g(ﬂp giri?gg ?hfggégudﬁﬁﬁ‘ be

inserted into the rectangul ar cylindrical portion ore,
the foam ng,agept f d; with Q‘ f oam ng. agent (.60).
t hrough the rect ar?g%gfméﬁchagilgrgr HB%II%% %%391% % ?rﬁssaﬁ%‘i%toflo ong &]5 %dth
rectangul a._cyl.i ndrjical _porti.on (34a). can be u S, a quide of, the
i nj ect i onatﬁ%lseesnf%gg{.hefﬂ]é Brlgs,engrﬁe“ﬁ)lﬁlegé‘?’l Rase Eggefg‘( W%E%ﬁ%??émﬁg AEBHIYR a
predeterm’tﬂed I ocg%}i on_.in_the foam ng agent space (V) with reliability.

¢ rectangular cylindrical portions (34a) from outside the rectangular cylindrical portions

15 (34a), with the external casing (12) and the internal casing (13) attached to each other; and
filling the foaming agent space (V) with the foaming agent (60) through the rectangular
cylindrical portions (34a).

[0025]  According to this method, rectangular cylindrical portions (34a) extending
vertically and each having a cross section whose length along a longitudinal dimension of the

20  container is longer than a length of the cross section along the width dimension of the
container, are provided at both end portions of the container interior side of the external
casing (12) along the dimension of the container width in order to increase the bending
stiffness of the casing (11) in a vertical direction. Thus, even if the structure is such that
there is not enough space for inserting the injection hose (65) near the rectangular cylindrical

25  portion (34a), the injection hose (65) can be inserted into the rectangular cylindrical portion
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5 Moreover, as described in the above, the rectangular cylindrical portion
(34a), which it is difficult to fill with the foam ng agent (60), is filled
with the foam ng agent (60) first, and therefore, the foam ng agent space
(V) can be filled with the foam ng agent (60) with no space left in the
f oam ng agenta),spdcBertMye, th@@c?a@ﬂm%’\ﬁig@ﬁ dpdrg (V9 chdi8e @H@(‘!%ﬁ'ﬁ%@rfbeﬁﬁﬁ g fgé%

e

is preferable that, to fill the foam ng 10 agent space (

egent(50) iublih HRNAARAREDIHRY hqbTEER) Syl PRI 9 n%%@af‘gﬁ&n&ac e

that a side toa5|defro ch.the 65)
i nserted i §° ’g‘?’ggiﬁa A BE Posigtess a‘Igﬂ)l L 8Re Wiegtion h@ g'i%? (tb%mdfﬁﬁon hose
i nj ection hose is inserted (the seventh aspect of the pr esent

i nvention) { isarg b@zhfe%@mf@ﬁqt@m@dﬂm@om the doaming agesd spasg (Yywith rlisbijity.

havi ng been injected through the injection hose (65) into the foam ng agent
space (&) Moredverd dsedorerdtredt incthexbeve)ahe eeminpgar dlindaiogl dreon (B4al,nwllicle &Sis ng
(13) flows, due to gravity, to the side opposed to the side fromwhich the

hose is i nggfiswdio ﬁ@aﬁuﬁﬂletfbanﬂ%p@w ﬁO?'lgﬁﬂbé vAlhe@®E Fodhing a!geﬂt%oj fGathen

t han the hose insertion side f oam ng agent space ( is frlled

with the f ertlon
Si do. By t oo, R ERminRHert SR €0) LatheTEE SRS el 44&?@3%%9

nore reliaply |I with the foam ng agent (60). ADVANTAGESO:THE

| NVENTI ON ngﬁ tfggrgg}goa}gﬁ%t Scet@@ first aspect of the present invention,

t he contai ﬂfg ﬁLnterl of. side of 25 the extenal casi n%@a(tgf which is fi xed
to the cont’%? VL’G&}O abeve-deseribrdemethad.dip ésnpre thaheto fhthgferming ody
(1), is provided with the reinforcing nenbers (34) having the rectangul ar
cyl i ndtd catgepbepiceryy) (Bila henfiaoting apemd6)ethe fatdiye ageht WB0XHs mjeeteddntat thel at
both end portions of the external casing (12) along the dinension of the

cont ai ner fuiantity agéht $patd(8), Mithithé bxtemabdasing (EH G thd MersAhdifl (1531 titdncke
increased. Thus, unlike the case in which the diagonal bracing structure is

used, the ghid §1ﬂ@§1§pd§éd H‘@sﬁ@ﬁbxﬂ%ﬁléﬂﬁheg@&tgﬁ HoBE(B RS e%& Eccld'nm goka%g 1)

the 5 arrangenent and the shape of devices accommdate e casln

and wi t houfo IRy %ﬁpﬁl@%ﬁleq{cﬂ-gﬁ%ngu?ggc nllAmSé:e gﬁnseﬁe& @ﬁe 3SVenth dasge% §he of

t he present 1 nvention, ther rcyll

present invention).

15 [0027]  According to this method, the foaming agent (60) having been injected through the
injection hose (65) into the foaming agent space (V) located between the external casing (12)
and the internal casing (13) flows, due to gravity, to the side opposed to the side from which
the hose is inserted, because the opposite side is placed in a lower location than the hose
insertion side. Thus, the foaming agent space (V) is filled with the foaming agent (60} from

20  the side opposite to the hose insertion side. By this method, the foaming agent space (V) can

be thoroughly and more reliably filled with the foaming agent (60).

ADVANTAGES OF THE INVENTION
[0028]  According to the first aspect of the present invention, the container interior side of
25  the external casing (12), which is fixed to the container body (1) so as to close the open end of

the container body (1), is provided with the reinforcing members (34) having the rectangular
8



portion (34a) has a cross section whose |ength along a | ongitudinal

di mensi on of the container is longer than a | ength of the cross section

al ong the wi dth di nension of the container. 10 Therefore, stiffness of the
rectangul ar cylindrical portion (34a) in the longitudinal direction of the

contai ner eamdiRal PiSRSGTa) WBicR ck®8d ViricdieaRandin %ei&éafﬁld"z?cso%ﬂpéndtﬂbﬁlo

casing (11) in the vertical direction can be |ncrease even 1 Th

case where,aqar r or. ex t.O t cor, orti ns on
the same si gtekgo e%gggﬁ% zglszr} cRx(géfi gd}r{ﬂélsmnlt a‘fdnéaé%qrﬁ’& t(hl Vvﬁéggs e
resin can be [ev ted frombein t he | reat stress partially
15concent r 8% ?&FFeca\SthmgFa% %Pﬁ’@e l%[’ A@c‘%ﬁsﬁll%g"hﬂ@l thr diagpnal d
aspect of the present i nvention, each relnforC|ng nenber (34) has a

general | y Dtashgpiaciares sisesk the iess afthe tasivgd 1 Bicda bofnarénsed withautdintitmg the

cylindrical portion (34a) is elongated, and the reinforcing nenber (34) is
fixed to taeamgetmennahd ctheishgpd bZ) deviteh dcbahnblifted!ipnBat @Fing| QQ)CQHBﬁnhdht
contact with a surface of the external casing (12) on the cont ai ner
interior shdienhB&d BbBlefs. @ greater part of the external caS| ng (12) can be
reinforced by the reinforcing members (34). [0031] According to the fourth

aspect of re ent i t.h i cal 34a)
is confi gutdog Euc‘%&{a dl ialon H%jg%g oé?lec% %1 %gj’l% u&Y h 3%? fef‘fgmguol%gﬁ‘f‘ﬂé 4
agent can be..in dinto the re ul.ar, cyl jndri portion (34a), and a
si de surf aRytige %fz{?iﬁ?seac?rﬁ??gﬁﬁ%‘?n‘i‘ SE P’é%"l‘i ‘ﬁ% dirensjon of the cwhfeinsg

wi th through hol es (34d 34e) which al I ow t he foam ng agent (60) to pass

t hrough at 15t eBE%r Han & lepgthy ofnthe ofrogshiectiom slong they evidthsgimsesiow)ofvihe ontier.
foam ng agent (60). Wth this structure, the injection hose (65) can be
easi | ylU nsEharefyre, stiffingss efitheaectanpathr Icg)ld:ah-icm]rpdrﬁm (3dayinahe ggipgind dkpaios of V)
using the rectangul ar cylindrical portion (34a) as a guide. Mreover, the

rect angul athe @phiaitif cafbe Roiédsan (L@ Yesulhine rb_ehclin% %t1fﬁ5bs§“oi’fﬂhé3éﬁs§ngt @1)fi'n| the
with the foam ng agent (60), can be filled with f oam ng agent

first f ] t
he't oan maroad it AR AR | ?863’3{%‘%93%6?%@5 o dordg aﬁﬁwﬁ” bk

0 409 S AL O B e )
can be fill e&i Vc\)nf tsP rgsrfr? Ja%aﬂ‘e pgeve%teqt frggoLeEfgf clla%a?ggé | 8’ ?l?ed grreealtI s%glss partially
15 concentrated on the internal casing (13).
[0030] According to the third aspect of the present invention, each reinforcing member
(34) has a generally P-shaped cross section in which one side of the rectangular cylindrical
portion (34a) is elongated, and the reinforcing member (34) is fixed to the external casing (12)
such that the elongated side comes in contact with a surface of the external casing (12) on the
20 container interior side. Therefore, a greater part of the external casing (12) can be reinforced
by the reinforcing members (34).
[0031]  According to the fourth aspect of the present invention, the rectangular cylindrical
portion (34a) is configured such that an injection hose (65) for injecting a foaming agent can
be inserted into the rectangular cylindrical portion (34a), and a side surface of the rectangular

25 cylindrical portion (34a) is provided with through holes (34d, 34e) which allow the foaming

9



10[ 0032] According to the fifth aspect of the present invention, a second
rei nforcing nenber (38) having a generally L-shaped cross section is
provided at a m ddle portion of the container interior side of the external
casing (12) along the dinension of the container width. Therefore,

stiffness aferdthgopyd Piiégathrcﬁ%ﬁia@ghe( fmk &%liﬁ% of l(ﬂﬁa‘% ?ﬁhﬁﬁ%‘ﬁ%&?%@%eng’)%ith the

interruption of the ow of "the foam ng agent agent

space (V) : r i Ci 5 nber,. be .prevented, .As a
eaul t. (ne R Ran180.  Wih Rkl ETREdr R FY) AR brends

f oam ng agent, (60). ecifically, strength of the end wall of the container
(C) can be pfqglgﬁegg@gﬁggat{qqemsrg&fﬁ@n}ngi ‘?ﬁ%B? [SEG] g {hpgiechngyiag edingrica]

m ddl e portion of the container interior side of the external casing (12)

al ong the 8PHERsChn) &F a ghisec oMareaver, the aeotangplaf optdsiricak partidi {3t &) owhible isisxt h
aspect of the present invention, the container interior side of the

ext ernab cdiffingt ¢ A)1, with thehfohmirfgl agedt (60),tdas be dllediwigh tHedfdy¥mink)ages (GhPELLt he
open end of the container body (1), is provided with the reinforcing
menber s (34id fenl B foRating apm ispsodl (VIah Rl reR9BIYI MR »(rﬁt? Me WALG

vertically and which aréﬁ?o%%teg atﬁgoth eﬁﬁ po?tions 0 f%e ef&%%ﬁgf@%)
casing (12, MG i i th per . dt an ach_of. whi ch
has 25a crosgLll Sect ﬁ%ﬁm (Ii)qgieé%(%ﬂig? &e)m g%ggggﬁgﬁ%gttém ienrqovais %g’l’eoweg?m?lﬁg
container is _longer..than a..len of the cross section along the width

di mensi on 8% & 8&’5 §Thby ﬁllﬁ@% H}%’E?‘?’B’ﬁ algﬁ%tég%@?reie@mhh%ﬁ] gr@cfomns agpH
rect angul ar cyl{'[ndri cal _portion (34a) fromthe outside to fill the foam ng
agent spac&PaCV(Ynfanbe ilded withihedozminanze(§0) efficientlyandreliably.he case where
there is not enough space for inserting the injection hose (65) near the
rect antful at00839] i nfledoedihg potheififth aspeot 88 the, préshet invéreion) DsecRObRinfoRIngGRdMie
inserted into the foam ng agent space (V) to a predetermned |ocation,
using the (8ytianing argedytallpdLiskaed Pabds SudtioB4)prasdd atlhdRiddiN8pRbR¢F thEhe
f oam ng agent space (V) can be efficiently filled with the foam ng agent
(60). In agditdih@intetide side oF A%} ind\@p} @0k hiG gl S
difficult to fill wth the foam%dgégé%@?%g?%gpg%?&éf élmﬁ%’ﬁci‘\ﬂ%éﬁ%o‘!é‘%tﬂng
agent (60)fd -her ef m n en 0,.space can be .

thor oughl v Snare TREFS e chiofel RRMECAPH b NagBRIFiabi of8Euaurtion of
Accordi ng (0 4 he vent h, aspect, aof. the_present inventjon, the external,
casing (12 ezﬂ?&v ?ﬁ@eﬁﬂ?‘@nﬁ ge@a@&rﬂ& ‘Fﬁ 2agent gRage BY) bntherseepndgrintgsging

i njectjon of %he f oam ng agent (60) into the rectangular cylindrical

porti ofr (3MEPLELEAS) cambe prrveredie dhpoesull, the feareing agentfspanem (Whicem be kificiently
injection hose (65) is inserted is placed in a lower location than the hose
i nsertion filedsimib. tha fiearaing ragentt (). f Gpetifigallygetréngtipat ehe( 84d walh ob ehel doatapreghl v
and efficiently filled with the foam ng agent (60). BRI EF DESCRI PTI ON COF
THE DRAW NG can be increased by the second reinforcing member (38) provided at a middle portion of

the container interior side of the external casing (12) along the dimension of the container
width.

20 [0033] According to the sixth aspect of the present invention, the container interior side of
the external casing (12), which is fixed to the container body (1) to close the open end of the
container body (1), is provided with the reinforcing members (34) having rectangular
cylindrical portions (34a) which extend vertically and which are located at both end portions
of the external casing (12) along the dimension of the container width, and each of which has

25 across section whose length along a longitudinal dimension of the container is longer than a

10



[0035] [FIG I] FIG 1 is an oblique view of a container refrigeration unit
according to 20 the present enbodi nent, viewed froma contai ner exterior
side. [FIG 2] FIG 2 is a cross-sectional view taken along the line Il-11

of FIG 1. ~ [FIG 3] FIG 3 is an oblique view of the container
refrigerat | QBHIEN the WdsPttiod aﬂ)(ﬂ{éthé QR REAE RionVSEHE dodhRE @ BRNHLALIS hose
I nterior side. [ FI 4 FIG 4 1s an oblique view of an
external c

hng,... Vi fromthe 25container i.nteri si dg. .

TFi e ) P Wil Sig) bl el SO EE o el R hacwsite Bl bfa
casing and_an .internal casing covering the container interior side of the
ext ernal ciReAHRE agenEsRage \&bﬁ%ﬁﬁ@ BT 3SRt (iﬁﬁl- erihys. evpyan theepss Wigye fherg is g
is a cross-sectional view taken along the line VI-VI of FIG 5. 5 [FIG 7]
FI G 7A i snef gebugh spaesvdrrinsertingethe dmecsion diosae(6t pnéap thesiectangilarcylihdinicst patiomg a
| ocation of the casing to which a load is applied during testing. FIG 7B

i s a crbsseuagt thoniajectibetiosak6s) ahoivg inbateli e Wd Bodihp dpenfkface7R) to a

[FIG 81 FIG 8 is an oblique view for illustrating the position of the
casi ng WhepreAettRRALNNoBARRAL dsind N Wi14:0 ekl RAPNB4HP -l G
9] FIG 9 ?rs? an obli qSe Vi evx}h%r%g ghf@fgaeﬁtg%%lﬂvi g\%éd&{crmo%g)t e gg‘r@a?%gﬂr gjug)&e':

Interior Siflge A oatlitd hsdnt Sace (V) $an 18 ARASHF Ried with the foaming agent (60).
In addition, the rectangular cylindrical portion (34a), which it is difficult to fill with the
foaming agent (60), is filled with the foaming agent (60) first. Therefore, the foaming agent

10 space (V) can be thoroughly and reliably filled with the foaming agent (60).
{0034]  According to the seventh aspect of the present invention, the external casing (12)
and the internal casing (13) are tilted at the time of the injection of the foaming agent (60)
into the rectangular cylindrical portion (34a) such that the side opposed to the side from
which the injection hose (65) is inserted is placed in a lower location than the hose insertion
15 side. Therefore, the foaming agent space (V) can be thoroughly and efficiently filled with

‘the foaming agent (60).

BRIEF DESCRIPTION OF THE DRAWINGS
[0035] [FIG.1] FIG. 1 is an oblique view of a container refrigeration unit according to
20 the present embodiment, viewed from a container exterior side.
[FIG. 2] FIG. 2 is a cross-sectional view taken along the line II-II of FIG. 1.
[FIG. 3] FIG. 3 is an oblique view of the container refrigeration unit without a
partition plate, viewed from a container interior side,
[FIG.4] FIG. 4 is an oblique view of an external casing, viewed from the

25  container interior side.

11



[ 0036]

10 Cont ai ner

10

15

20

25

refrigeration unit 15 11 Casing

12 Ext ernal

casi ng

[FIG. 5] FIG. 5 is an oblique view of a casing which includes the external casing

and an internal casing covering the container interior side of the external casing, viewed

from the container interior side.

[FIG. 6] FIG. 6 is a cross-sectional view taken along the line VI-VI of FIG. 5.

[FIG. 7] FIG. 7A is a plan view from the container exterior side, for illustrating a

location of the casing to which a load is applied during testing. FIG. 7B is a cross-sectional

view taken along the line VIib-VIIb of FIG. 7A.

[FIG. 8] FIG. 8 is an oblique view for illustrating the position of the casing when

a foaming agent is injected into a forming agent space.

(FIG. 9] FIG. 9 is an oblique view of a flange, viewed from the container interior

side.

DESCRIPTION OF REFERENCE CHARACTERS

f0036] 10
11
12
13
34
34a
34b
34c
34d, 34¢
38
60

61

Container refrigeration unit
Casing

External casing

Internal casing

Flange (Reinforcing member)
Rectangular cylindrical portion
Flap portion

Interior space

Through holes

L-shaped reinforcing member (second reinforcing member)
Foaming agent

First injection opening

12



13 Internal casing 34 Fl ange (Reinforcing nenber) 34a Rect angul ar
cylindrical portion 20

10

15

20

25

65 Injection hose
C Container
v Foaming agent space

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, etc., 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 of the container body (1) with a plurality of
bolts.
[0039]  The container refrigeration unit (10) has a refrigerant circuit (not shown). That is,
the container refrigeration unit (10) is configured to provide cooling of the air inside the
container (C), using a refrigeration cycle of the refrigerant circuit. The general structure of
the container refrigeration unit (10) will be described below,
[0040]  <General Structure of Container Refrigeration Unit>

As shown in FIG. 1 and FIG. 2, the container refrigeration unit (10) hasa casing
(11) whose periphery is attached to the container body (1) to close the open end of the
container body (1) having a cylindrical shape whose one end is closed. A lower portion of
the casing (11) protrudes into the interior of the container (C). This forms an external

accommodation space (S1) at the lower portion of the casing (11) on the exterior side of the

13



34b Fl ap portion 34c Interior space 34d, 34e Through hol es 38L-shaped
rei nforcing nenber (second reinforcing nenber) 60Foam ng agent 2561Fir st
i nj ection opening 65lnjection hose

10

15

20

25

container, and an internal accommodation space (S2) at an upper portion of the casing (11)
on the interior side of the container.

[0041] A compressor (21), a condenser (23), an external fan (24), etc. are accommodated
in the external accommodation space (S1). The compressor (21) and the condenser (23) are
connected to the refrigerant circuit (not shown). The external fan (24) 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 path,

[0042]  As shown in FIG. 2 and FIG. 3, a partition plate (50) supported by side stays (40),
a frame support member (43), and partition plate support members (44, 44, . . . ) is disposed
on the container interior side of the casing (11). This partition plate (50) separates the
interior of the container (C) and the internal accommodation space (S2) from each other.
The partition plate (50) is disposed 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).

[0043]  An evaporator (25) and interior fans (26) are accommodated in an upper portion of
the internal accommodation space (S2) on the container interior side of the casing (11).
Like the condenser (23), this evaporator (25) is also connected to the refrigerant circuit {(not
shown). The interior fans (26) draw air inside the container (C) through the space above
the partition plate (50), and transfer the air to the evaporator (25). The evaporator (25)
exchanges heat between the air inside the container (C) and a refrigerant, and the air is
returned to the container interior through the space below the partition plate (50) by the
interior fans (26). The internal accommodation space (S2) therefore constitutes an internal
air flow path.

[0044]  As shown in FIG. 3, an evaporator holding frame (15) for holding the interior fans

14



Cont ai ner VFoam ng agent space 5 DESCRI PTI ON OF EMBODI MENTS [ 0037] An
enbodi nent of the present invention will be described in detail hereinafter
based on the drawi ngs. Essentially, the follow ng descriptions of a

pref erabl e enbodi nent are nmerely exanples which are not intended to limt

the pr esen(zat) ManENtht Qvapdibfor (LB LCatovIRd iRlan biSper HHPGorPbs ﬁ?eecasﬂr%[ Pﬁ)?%h e

container refrigeration unit (10) of the present "embodi ment pr

cool i ng or freezi [}Qerﬁ)fr écijbe I eé\} EraP l{orl‘cﬁng rr]atrrlaa:' QII%B %]?3 %é%qudeioggﬁg’%{rt# c

transportatlon so as

cont ai ner Ilndrl shape mhose one end is closed, Mre
speci fi cal F@er}l‘lfﬁéa @@/ quvﬁ "CBYRP% r(zﬂﬁq ?hébﬁlﬁtai“o‘ﬁmd?l the qonigyner 5
fastened and fixed to the open end of the container body (1) with a
plurality &%) casglov @9@@@@9§omﬁbowdhc avaporater26) b thet intsrioufans (2630) Oheside

refrigerant circuit (not shown). That is, the container refrigeration unit

(10) i $5 coof dngentemtidroplpredd2,062),coitith ﬁ@lsﬁfutésh’ﬁl wpper parsibg ef theeideaalyaneln),i€) ,
using a refrigeration cycle of the refrigerant circuit. The general

struct ure efmbfied eOBAERALENd 6f &b%ﬁﬁérﬁt@f‘hé&ﬂl:% 409 (14! | Ft’&%he@%ﬁ& 'Iaté}a%eﬁfe!r ow.
20 [0040] <General Structure of Container Refri geratlon Uni t

shown in 1%& \A/ﬂ& otMe B Rordor h&ﬂln%?ﬂ&ﬁé HED B o'hhg:?écﬂd i ﬁ‘nl { 1(1% 5.’% ﬂteaﬁ'%rfl% ce

casing (1 ose periphery IS a e cont al ner

the open end of th ai,n haV|n a dr ape whose one
end is cl o% Bon,&lqngl?/%?%o‘?@?%ﬁbtoﬁ?eﬁ ti&?ﬂ P!Ltiljl‘yrpﬁ’ QHJE%LﬁtqratCGn’ieh@mon

I nterior he c¢ont aj ner {W Thi s forms an external 25accommbdati on space
(S1) at th‘éf o fRsingdi ) prshwiichentendavarigally11) on the exterior side of the
container, and an internal accomovdati on space (52) at an upper portlon of
the cadl ngl004d)) Ofhet $ide istayer(#@) arsi fitedofo thhecontideni ineerior side of the casing (11).

Specifically, each side stay (40) has a column portion (41) connected to the lower portion of
the casing (11) that protrudes into the container interior, and has the extension plate (42)
placed on the column portion (41) and connected to the upper end of the column portion (41)
and to the upper portion of the casing (11).

15 [0046} Thus, the both lateral ends of the evaporator holding frame (15) are supported by
the side stays (40), and the lateral center portion of the evaporator holding frame (15) is
supported by the frame support member (43).

[0047]  Each of the frame support member (43) and the partition plate support members
(44) is a column-like member whose cross section is generally C-shaped, and the frame

20  support member (43) is longer than the partition plate support members (44). The frame
support member (43) is located at the lateral center portion of the lower portion of the casing
(11) on the container interior side so as to extend vertically. The partition plate support
members (44) are arranged approximately parallel with the frame support member (43) on
both lateral sides of the frame support member (43). The frame support member (43) and

25  the partition plate support members (44) are attached to the container interior side of the

15



[ 0041] A conpressor (21), a condenser (23), an external fan (24), etc. are
accommodated in the external accommbdati on space (Si). The conpressor (21)
and the condenser (23) are 5 connected to the refrigerant circuit (not
shown). The external fan (24) draws air outside the container into the

external ag&AEMAREEANhENRECR of He) rARE sippBAThGRSer (B flarnd gaﬁiﬁ'é‘n 5%@@2?@&

(23). The condenser (23) is configured to exchange ‘heat between'the

outside th ' fai . That | xt er.nal .
accomodat ?18%1%5%; a 4?{5 é%gﬁl é%hr'f'(sr? itﬁéu%g'gea@%eaé?(%] glrp H%I?hea‘itm:bﬁ? &6%“518{1 9T OB As
shown in FJ nd FI 3, partition plate (50) supported by side stays
(40), a fré&léugﬁﬁwgd%%@f‘&ma, and partition plate support nenbers (44,
44, . . . E i s disposed on the container interior side of the casing (11).
This parti 40681 plAs eepgopedsspiheattwyes the pamtidon plateo{SA)her separatingethe (iMermhd
the internal accommodation space (S2) fromeach other. The partition plate
(50) is di aposmebdatichsidea(SHpadehd Bitdrief bf thetcor@net (€) ipavindcicdnn fiatdto(thd)
and 1l5each of the top and bottominner surfaces of the container body (1)
(see FIG dile sthPOdB), thOrEMB RASRherhiB ) 4 HNshd ﬂﬂﬁ‘?éﬁi‘%n BRSsuppEnt nitnfbers ( @
accommodat ed i n" an upper portion of the i'nternal accommodati on space ? 2)
on the co inegs..J i.or .si f . . blke Eh opdenser ,,(,23),
thi s evapor ot B it ke s 19 Exfeald e RS sladese) SLteta FRIR ARG 0107
shown). The interior, fans 6), dgaw air inside thefl container (C) through
Che shace TreEn b Side TR OV husnfi e fupnorgemnten () and Rk patiaon bl yppe
evaporator (25). The evapqgrator (25) exchanges heat between the air inside
the cont ai Membems 44nes despidbad igdetaiitlateand the air is returned to the
container interior through the space below the partition plate (50) by the
interildr fAA49) 26)s shibha infl6r hathe aesingidd &hs, i its paper (o82n, khaéeve wandew (27)
constitutes an internal air flow path. 25[0044] As shown in FIG 3, an

evapor at or prooideil Rgt st Bpedable) ddo@ rusetD Hgkinmhi@enianée ah@haf angntila®)2@NdThoe
evaporator (25) is provided in an upper portion of the casing (11) ‘on the

contai ner JakiehbO2Hi ?cﬁxstifﬁlé%%? V\%ﬂﬂ%&ﬁf)ﬂ ek dioh gvcfn{if’aﬁﬁg (&P )indide @QD Eé‘%@f‘&g ot 0

support the interior fans ocation above t evapor at or

that the ar..jnsid cont ai ner, can.flo Q rd fro bove t
evapor at O%W’ Aﬁ“y%‘%elg?l nct% ery 3?n%fb§%?%)2%) ?Sp@?g agia\cllyg‘\;/\ég nocgos EE) gﬂ‘ﬁ ?ﬁeﬁ“gﬁan
plate (42, ,.Which constitutes an u r porti.on of the side stay (40,
40), is co@%ﬁ@t%‘a e?%@?%@%%ag%swe Eﬁs Oég’zip%?l&g@rl)hol ding frame (15).
Further, the |ateral center portion of the evaporator holding frame (15) is
connectded t085¢he ApriWI’eﬁUFB? 3. Hbe cpgirg (K dperan exserbalreaging)(1dhloshted onfthaed
to the container interior side of the lateral center portion of the casing
(11) and whintnaxedarts side, tand anl ipterd:0[c8€45 |(1Thiecsedl enshayentaihe) irerr fsideed
to the container interior side of the casing (11). Specifically, each side
stay (40) Tasedtemel tidthgP@R) isofadedd) arc AaMBEL IS dhB s hiowREd ROfHel RApIREy bhe
casing (11) that protrudes into the container interior, and has the

ext ensi on b abtalite boly A0EH ééntotc?'%f(“tﬂé Wi A2E rortt;itf?fpcc(né%éi)ler%}ﬁ?x(i?ﬂnefﬁe%e{rﬁl? he

upper end of the colum portion ) and to the upper portion of the casing
(11). casing (13) is made of a fiber-reinforced plastic (FRP), and is attached such that it covers the

20  container interior side of the external casing (12).
[0051]1  As shown in FIG. 4, 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

25  attachment portion (31) which is located at the outer periphery of the external casing (12) so
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15[ 0046] Thus, the both lateral ends of the evaporator holding frame (15)
are supported by the side stays (40), and the |ateral center portion of the
evaporator holding frame (15) is supported by the frame support nenber
(43). [0047] Each of the frame support nember (43) and the partition plate
support NeghRy sinbddd tH&u@ePBbMGH'(k%)kﬁdWer‘ggﬁ eio‘ﬁr onf@@? bfi’cf'w'ilﬁhﬁlas 2

generally C-shaped, and ‘the frane 20 support r (43 onger than the

artition pl rt nhers, 44) ., The fr .suppor t nbe 3).is
Ioocat ed at &tcﬂagejgﬁl%?%?a gf’ & t"el?w%%?liol offe fon{.hegfu@glfrﬁﬁgpyii@ﬁgﬁ{i’,ﬁiére@gg%
11) on the container interipor side so as to extend vertically. The

.(oar % i tion Wa@sfsg h%‘ﬁ%% f BeariplY £-spapad P ssrtionn gexriRph Hodstathialry ap drekied do
with the frame support nenber (43) on both |ateral sides of the frane
support mepdtroi{thg pttachment pention {3ippulrich etemkvertiddly @Gnd apBothtead partions along
pl ate support nenbers (44) are attached to the container interior side of
the cdsi nge(idh dimehsidmaf theagterrefl cashgg)f amdTBe stHRRokEt FRHBE(3 1§ Aprodadd Wik
partition plate support menbers (44) is open toward the sane direction

al ong t he whRkditdbrEass R bofts Es@@Ff@.hrEg?i R&, Aldhirk 1% tg%ﬁ%é@p%t%ﬁ&ﬁ:mghgﬂh%g

[0048] As nentioned in the above, t partition plat or separati
the interngl approximately F-shaped cross section are provided at parts of the attachment portion (31)

which extend laterally (i.e., at both end portions in the vertical dimension of the external
casing).

16 [0052] This structure allows the external casing (12) to be attached to the periphery of the
opening of the container body (1), with the internal casing (13) fixed to the reinforcing
members (34) (see FIG. 6), by inserting bolts in the plurality of holes of the attachment
portion (31).

[0053] As shown in FIG. 6, each of the flanges (34) has a rectangular cylindrical portion

15 (34a) having a rectangular cross section, and has a flap portion (34b) extending outward such
that one side of the rectangular cylindrical portion (34a) is elongated, as described in detail
later. The flanges (3.4) therefore have an approximately P-shaped cross section as a whole.
The flanges (34) are welded and fixed to the attachment portion (31) such that the
rectangular cylindrical portion (34a) and the flap portion (34b) come in contact with the

20 attachment portion (31) of the external casing (12), and the outer periphery of the internal
casing (13) is positioned on the flap portion (34b). The rectangular cylindrical portion
(34a) and the flap portion (34b) are welded and fixed to the external casing (12) in the
manner as described above, and thereby, the flanges (34) can be fixed more firmly to the
external casing (12). Also, the flanges (34) attached to the external casing (12) in the

25  manner as described above can reinforce a greater part of the external casing (12).
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5 accommodati on space (52) and the interior of the container (C is
connected and fixed to the side stays (40), the franme support nenber (43),
and the partition plate support nenbers (44). Due to this structure, a | oad
applied to the partition plate (50) is transferred to the casing (11)

‘through thgosutle shayroviddd ofttllfbeﬂfa.ﬁ%?E(ﬁ}J&P@Hé eﬂ@ﬂﬁ?"casgngg%)a(%gt fél?l%ase the

partition plate support nmenbers (44), as described in

10[ 0049] : i . asi,n 1 has, its. upper portio a
Vi ew w ndﬁétvﬂf%g%{)lrtﬂo%v%: e alv]ﬁ 1%& zlnf)bpérlusg)b%%%%ogg} nh%@d Gldﬂi?aﬂgl ﬁﬁﬁ%ﬁéﬂ%ﬁ@é’)
and has a ventilat.or (28). The venfil|ator (.28)_ constjtytes a ventilation
devi ce forc%ﬁ??f”l"éi?g ﬁog"zhﬁir?mf’fi%’%adéyilﬁ%‘%gﬂ?rg%é}‘%a)Fﬂﬂf‘?fh med i @ [SpRoe pipveEn
conponent box (29) is di gfosed at a location close to the external fan (24)
in the ext@eraiemsteasineddal aushthe petemal @islgdl2 he casing (11). 15[0050] As
shown in FIG 2, the casing (11) has an external casing (12) |ocated on the

cont ai rfer EWOB} i oAs shoen ianBlGn4, mieenppdr patbNY3LILIF thecat@aalorasifie(1?) is
container interior side. The external casing (12) is made of an alum hum

al | oy, andedrSinabiPH IR thel ppb@dPSH the ReTer pRdtrds Ei) i to
cl ose the end face of th]g)pcont ai ner bod;I/) (1) %1@2@%32?%?%&‘%?%@?5

made of a £l @4 : i . i ttached ,sugh that it
covers theéﬂZegg{cggt(g%d%fg?é)?a%% éérull g’?&dso Sv&(ea E(@;L?%ng%g%fe 3‘% n&”@%{ﬁ“ﬂg %R?)‘Eca{lb(f@il} As
shown in Fl 4, a lo ti.on of the external casing (12) protrudes into
the contaie eﬁﬁ@p}l}gp"‘%%gﬁgﬂaéraﬁne ¥ir?FdaI{gF%' P3RSy ﬁ%&eé’rﬁ’eﬂﬂﬂ%ﬁ%&z@? on
(32) havi nfr% an apﬁ{reoxi mat el .y pl armner shaqu, a | ower protrusion portion (33)
whi ch pr ot otged 1 hegpprepartion £12) are aranged vextin gachnother ihadateral dirpetioni ndibe| v
rectangul ar parall el epi ped shape, and an 25attachnent portion (31) which is

| ocat d@ atopehings (32 3perfophet in thé uppee pestioan(B2Y andalsd aygn(nka Yordeed iAshetifternal
surround the upper portion (32) and the | ower protrusion portion (33) and

whi ch has asingqll 3ngpéther coRatieeniRVi: MBIbwisI(OM), hdh@esthndatiateA um num al | oy
flanges (34) (reinforcing nenbers) having a generally P-shaped cross

section, 856] beheiipwelelrdirhsid : : 33! - he t
portion (g?) vg/ni ch extgl‘ragtlr veSr1 tﬁﬁ?@aﬁ }Pé&t{xd@gt% tblg?q%%g%ﬁ € gﬁ%}loﬁgbgﬁ%&nﬂggS
the wi dth di [ f ternal casin . an he attachment portion
(31) is pr%%x@e?"vﬁu&t %5%%3? 1§ Qs St P il g o Bt Sufee pardon
al um num fJ ange no own) having an, approxi mately FE-shaped cross
section a?(é!;%?/ oﬁpa%‘g"@bé B%Fﬁ‘[% uﬁméS%chgeﬂﬁ@m(?wrthﬁ brver 3unfacginogtiond R 3dnd
| aterally (i,.e., at both end portions in the vertical dinmension of the
ext er fal - @Rdithgpottors pwbmeportiang 33e)rhas & gererally tatsngiler shape wible thaslngridd)
to be attached to the periphery of the opening of the container body (1),
with the insréonsal33baia)dayd 8)gehdradiy trapezbhiel sleipa frdttcitngnarRgtinelted 34 Thiss &€
~FIG 6), by inserting bolts in the plurality of holes of the attachment
port ion ( 3hpwn in FIG. 4, 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

20  portion (33a) is inclined downward to the lower side of the container.
[0057]  Further, the bottom surface portion (33e) is provided with a hole (33f) to avoid

interference with a motor (not shown) of the external fan (24) accommodated in the external

accommodation space (S1).

[0058]  Further, as shown in FIG. 1, the lower surface portion (33d) is made of a plate

25  member whose thickness is greater than the other part of the external casing (12), because
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[0053] As shown in FIG 6, each of the flanges (34) has a rectangul ar
cylindrical portion 15 (34a) having a rectangul ar cross section, and has a
flap portion (34b) extending outward such that one side of the rectangul ar
cylindrical portion (34a) is elongated, as described in detail later. The

flanges (34 &&ﬁﬁl%&%g ngﬁ%lé&daﬁpﬂﬁxlgwgf %?cggﬁ)?ﬁ%egﬁaéosfhﬁ%etahgﬁxﬁgﬁ 1‘(%31)

whol e. The fl anges ( are wel ded an I Xe chnment por

such t hat . t angul cvil i ndr.i cal. porti.aon (34 and the flap portion
(34b) correHa%lgclgr?ﬁ acte %W%‘H@tl%na‘w%@hﬁaﬂ&‘“ﬁgsr ?fla%ﬁﬁt plaopgergsl qaﬁlé%@l&)&thw
casi ng (12%, aBd the outer periphery of the internal casing (1255

posi ti oned 58 e Syriaek partien (334hie-2-Tthe thisknesngan be redyrednliemdad mpotot3.an
(34a) and the flap portion (34b) are wel ded and fixed to the external

casi ng (12ymn tHewavennbthedbickiese of the dovedyauefaceamuattiorh@3dpig, reduved tikathg @shet 34)
can be fixed nore firmy to the external casing (12). Also, the flanges

(34) at$achad of thet higerull @kigl(12aFte (dstaricd of AR @i&@&nﬁmcﬁsh@mf hiede
above can reinforce a greater part of the external casing (12). [0054] The

i ) ¢ I : : th
SiiTrness SrPRSCRlraRand St cl QOPE GRLAR ST, (1) e hef8 15TWHRRN 1
t di to th I | i ndri,cal ti 4
can be' T or edyeed BERLERINTLIY ot S o R AT e rhar iSOt el
i 12). 5[ 0055]. As_sh in FIG 4, th ti 32 f th
Crror el keSO TR U s o H3PEs i et s
protrusion portion &33 , and is provided with two openings (32a, 32a) as

vi ew Wi ndog#satst thasctieitbigknass of dhet othehpartippéhre extetnalSmeingf(12)a(d.g:, theahiokedss
t hese openings (32a, 32a) has a generally rectangul ar shape, and the

openi nis (B2wins324) migr m¥Fdr ierarhiple, ifpherthipkhdss OT heApwar eurddceangash (B it O
each other in a lateral direction. The 10 openings (32a, 32a) forned in the

upper por t jedicddI0m 3 Wmhh® NPeR, MESstieor ﬂﬁgﬁkhbﬁldtﬂéecohﬁaﬁggﬁi reffivh @%g%g%cxerhe

t oget her constitutes the view windows (27), as descri ater.

| ower pr ot fushORil 1 (33) includes an upper surface portion (33a), two
si de surfagegportlpgl%s %@%b 33c), a lower surface portion (33d), and a

oot on” (5% PR 8t P2l o S2RRMEREM HanFD Blobd%oc BhEL G S

casing (12), and has a lower cover portion (37) which protrudes into the container interior so

15 asto correspond to the external casing (12), and has a flat plate-like upper cover portion (36).

The lower cover portion (37) and the upper cover portion (36) are integrally formed with

each other. The upper cover portion (36) is continuous with the upper side of the lower
cover portion (37).

[0060]  The upper cover portion (36) includes a cover body (36a), and a top frame (36b)

20  and side frames (36¢c, 36d) arranged so as to form a generally C-shape and surround the

cover body (36a). The top frame (36b) and the side frames (36¢c, 36d) are located on the

upper side and the lateral sides of the cover body (36a), fespectively, and the side frames

(36¢, 36d) extend downward from the both ends of the top frame (36b) to form a generally

C-shape as a whole. Further, the top frame (36b) and the side frames (36¢, 36d} slightly

25 project into the container interior from the cover body (36a). The cover body (36a) is
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15 and the bottom surface portion (33e) has a generally rectangul ar shape,
whil e the side surface portions (33b, 33c) have a generally trapezoi dal
shape with its one leg inclined. Thus, as shown in FIG 4, the | ower
protrusion portion (33) includes the upper surface portion (33a), the side

surface poptdvadial WilBtwo S3GingsttbevibRWaRdSW GeR cHEspbaDto(BSHPeni CtﬁaPﬁl the
bottom surface portion (33e) connected to each other to forma box-Ilike

shape, in “ﬁj&rbo?t mP@fthw%ﬂ%f%@g?fﬁﬂ on (33a) is inclined downward to

the | ower side’o e contai ner. Further, the bottom surface portion

(33e) is prowi,ded.w t.h a I 33f) to avoid.i.nterference with a nptor (not
shown) of l[@egllix?@en%ap?gﬁﬂtegﬂ%%ﬁ Vc?ﬁﬁﬁla]ﬁf‘ég7)i 8 aPPlré’X’é%téVﬁ]é‘? SagRe: shaPF on
space (S1). [0058] Further, as shown in FIG 1, the |ower surface
portion (386}he lowengrotmion porken (333 oftheevternploesingildk ndlhe loweyeesar pertiohan
the other part of the external casing (12), because t he conpressor (21)
is plackd &)tihdudeswar upper SerfzEeortiono7¢)3 3ed sidehiusface pmsionh37bi B7d)Sa lower
possi ble to reduce, for reduction in weight, a thickness of part of

external caaifng poittin GTARnE Iéad’éttbﬂﬁsuhﬁwgorﬁblﬁ (8. PORd loWer R oftn937) ik he
t hi ckness can be reduced from3.5 mmto 3.3 my. However, if the thicKness

f the | . i - | t.of . th
oxt or nal cout a5 BRI herbidhulich BTN e brEndl Myt BP e ey

f [ 3d) .. th t of the.ext I ' 12
vl o1 & etV RO BA ] Bt b AR o BT bPPR 2 ot bl ne

wel ded portion due to vibrations of the conpressor (21). Therefore, the

t hi ckness BfH%&%ower surface portion (33d) needs to be greater than the
t hi ckness of the other part of the external casing (12) (e.g., the

t hi ckntss 962k nalheslowes sunfice portica(@id) i providadneith i phimabysofahjection dpenings
surface portion (33d) is reduced from3.5 Mmto 3.3 nm the stress that
shoul d be @dné2de¥)etirdugh velich honjéaionilghe @55 Her Ipictigea fhrhingtigasl 60) Bto a
[0059] As shown in FIG 5, the internal casing (13) follows the shape of

the ext er nglac€ @¥) (Wfdaddlg agdt@l sPRS) BetWBMLhe CR¥Rhal Q:Qiih% ‘r{’feﬁs)(ag’laéhé"’tﬂt&ﬂaé casing

protrudes into the container interior so 15 as to co pond to t

t I i d : = | ti 6) .
ST o0 B bl Bl St b 1 B SN bR
i nt Iy, f d.wit h other.. T [ ti, 36). 15
cont I uousP SR Ml &8 aTer R Beringt DR oetRE coBBREPRE S e nfebtRethe
upper lcsgyeé por%ig%n (36) .includes a cover bOdi[ (36a), and a top frame (36b)
20 and 4F} ghthe reBagulasaylingricalppstions (34} of ther Hanaea(3¢brasddb IpyorBled witle

and surround the

second and third injection openings (62, 63) at both end portions of the lower surface portion
(37d) along the dimension of the container width which directly communicate with the
foaming agent space (V). Specifically, the second injection opening (62) is provided at a
location close to the first injection opening (61), and the third injection opening (63) is

20  provided at a location opposed to the first injection opening (61) along the width dimension
of the container. The first injection opening (61) is positioned closer to the external casing
(12) than the second and third injection openings (62, 63).
[0063] The provision of the plurality of injection openings (61, 62, 63) in the lower

surface portion (37d) of the internal casing (13) along the width dimension of the container

25  enables the foaming agent (60) to be more uniformly injected into the space (V) (a foaming
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cover body (36a). The top frame (36b) and the side franes (36c¢c, 36d) are

| ocated on the upper side and the |lateral sides of the cover body (36a),
respectively, and the side frames (36c, 36d) extend downward fromthe both
ends of the top frame (36b) to forma generally C shape as a whol e.

Further, thgentopade) doavdcB@hy carehd hesisg de2)fananes ift3eal ca6d) (1S ghtig. 25a
project into the container interior fromthe cover body (36a). The cover

body (36a) tﬂrsugrpcspmrge@ywstﬂanﬁwatoapﬁmd@kgﬁo&i% g {h%%w}ﬁmﬁfg%e )éﬁégl%ﬂ Jei hfésﬁgond

to the openings (32a) in the upper portion of the exte

Samt s thaehAEnior OF R sobfirerVBl B EleeRE; e 134 stoBRE T e

casing (12).. The lo cover portion 5 (37) includes an upper surface
portion (3 3H$W%m£ﬁg@'surface portions (37b, 37c), a |lower surface
portion (37d), and a bottom surface portion (37e). The | ower cover portion
(37) isdsl8t]y At ghwen mHAR. bhibelovtke pepplsty potion (I5a) of the ifBR)al ofsighE3) is
external casing (12) so that the | ower cover portion (37) can cover the

| ower pr ot busitowardah¢ extarigiSa) thé comainbe(tewat ahdexternal @fsin(gF. STitCoutdHeBPREY
The | ower surface portion (37d) is provided with a plurality of injection

openi ngs ( 6flthe GternBlastdyl @QIPR pHkiieReth HRIFBHoAbES B Gfidn 9 2
f oam ng agent (60) int oﬂ%@s%ace (1\/)e (a %hoamﬁ?s aéle tas%fggééﬁ%t@\gjeﬁﬁ{nh@g
external cgsing (4 ' I i ) can be inserted.
Speci fi cal ﬁl; ag%ﬁ%@?#t&%&d@%?%ge@%nﬂg&@ace portion (37d) is
provi ded w first_injiection openjng (61) at_ a, location corresponding to
the inter Y@.&’g%ﬁa “S’lg’hf%i‘&% ”B?mf‘lh%asi"@c@éhb%ﬁ%‘:h%@/ 19 He ptgmal gasingotd 2), 3he)
of the flange (34), and is provided with second and third injection
openi nifs  (B2Per 6@yer ertiom: ROk pryepotheicortaingr intarior sidae thawifner poyiont(3Ynandlie)
al ong the dinension of the container width which directly comrunicate with
t he foami nigwayenversmpagen (37).cospeché camhihgy, intdrier sieleafathe dywat profusdnepdirion
(62) is provided at a |location close to the first injection opening (61),
and the th{36y such et tenfoa@l Anl §hke (¥) as a thermal barrier (14) is formed between the
external casing (12) and the internal casing (13). The foaming agent (60) is injected into
the foaming agent space (V) through the injection openings (61, 62, 63) of the internal casing
15 (13), and is foamed to form a thermal barrier (14) as shown in FIG. 2.
[0066] Here, as shown in FIG. 4, the container interior side of the external casing (12) is
provided with L-shaped reinforcing members (38, 38, . . . ) (second reinforcing members)
having an L-shaped cross section and extending vertically so as to face the foaming agent
space (V). Specifically, the L-shaped reinforcing members (38, 38, . . . ) are formed at a
20 middle portion of a lower part of the container interior side of the external casing (12) along
the dimension of the container width, such that two pairs of the L-shaped reinforcing
members (38, 38, . . . ), each pair including two generally parallel L-shaped reinforcing
members (38, 38, . . . ), are aranged one above the other. Each L-shaped reinforcing

member (38) is welded and fixed to the external casing (12) such that one outer surface of

25  the L-shaped reinforcing member (38) comes into contact with the container interior side of

21



20 provided at a | ocation opposed to the first injection opening (61) al ong
the wi dth dinension of the container. The first injection opening (61) is
positioned closer to the external casing (12) than the second and third

i njection openings (62, 63). [0063] The provision of the plurality of

i njection tpertagd cafidg (62, whdgid thetﬂil?e&tﬁmeﬁe@ﬂroff@lﬁ‘e?L@ﬁﬁﬁddQ@mfé’rZ nf¥intehe
internal casing (13) along the width di nension of the container enabl es

the foani n@S?Q?@&ss(tﬁQﬁ the® 18T %f%'éff hy ég@ﬁteﬁ}a§9£\/§'t %E%s SPRGEs g}d(a

. foam ng agent space) between t e exter sin he |nt ern

casing (1 oug eni.n 6 f orme

portion of I)GH'#) %r%ﬁlxlgfcmgffl’c‘ ??ac’g SDDT{B %E pfoéqi‘%fi(sgiﬁ%ﬁlf? FRCR sﬁ]gﬁstp ‘?ﬁee('i‘fea?}h%f the
cont ai ner for rel easing the air when the space is filled with the

f oam ng ag]gﬁ afFéOSCI BF@%H]EH%TSSW & n -Fi Gang the jatemgl easipg (il PheXithEHs i on
(13a) of the internal casing (13) is bent toward the exterior of the

cont ai Fer rugwae.dhe siffrees of u%alextmgil nging (IRpincureticad dire@loaroan bk indresédytmt nal
casing (13) is positioned on the flap portion (34b) of the flange (34) when

t he i nter nk [csimpad) rdidScing nhibes@e, 38) .t.hg dexictimatruman llidgldd the FRAHARI
Thus, when the internal casing (13) is attached to the external casing

(12), the yﬁﬁg‘g tHRILAHLY ao)seovers the container interior side of
t he upper ag)ggrti on E and thegl wer @gver portion (37) covers t he

Foam ng. adony Epaceht *?/33 e, PR er b 300 P P it %é& Bl e
5. | n} ot REPhTRSE I4) PaEthitG trgBhp eg»p@%%?s'({}% B ugh St BRG] GATSBAM Ns
(61, 62, 63) of the internal casing 15(13), and is foanmed to form a thermal
barri df ( 1exyeraal capipgl Do internal CE{S@G&@i) %P@lﬁ%élysamsh@mnlbr@enmne& h&lG.
container interior side of the external casing (12) is provided with
L- shaped r&itnd eoodagfirared@9s39,38,. )38Be disposed a) bhthead pdrtionk BE arieweagpaeThes s)
external casing (12) along the width dimension. Each end portion is provided with three
wooden frames (39, 39, . . . ) which extend in the lefi-to-right direction and which are
arranged parallel to each other. These wooden frames (39, 39, . . . ) are placed on opposing
15  sides of the L-shaped reinforcing members (38, 38, . . . ) along the width dimension of the
container. Of these wooden frames (39, 39, . . . ), a wooden frame (39) located close to the
hole (33f) formed in the bottom surface portion (33e) of the lower protrusion portion (33) of
the external casing (12) has a length shorter than the lengths of the other wooden frames.
This structure enables the wooden frames (39, 39, . . . ) to have a simplified shape, compared
20 to the case in which part of the wooden frame (39) has a reduced thickness to avoid
interference with reinforcing members provided adjacent to the hole (33f). As a result,
fabrication costs can be reduced.
[0068] A force applied to the internal casing (13) can be transferred to the external casing

(12) by the wooden frames (39, 39, . . . ) provided in the manner as described above, Even

25 if such the force is transferred to the external casing (12) from the internal casing (13),
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havi ng an L-shaped cross section and extending vertically so as to face the
foam ng agent space (V). Specifically, the L-shaped reinforcing nenbers
(38, 38, . . . ) are fornmed at a 20 m ddle portion of a |lower part of the
container interior side of the external casing (12) along the di nension of

t he contai dﬁonmatmdnfthme:ktemlaa&asmgqlpﬁém%egfreaeh@dlbeﬁdm@@ﬂfé sﬁﬁﬂnE‘sfsfo%erlﬂtemal
menbers (38, 38, . . ), each pair including two generally parall

L- shaped r@ésﬂfg‘XEQ) RAndYELRE b$ t}(@ﬁdsﬁéﬁgmm §‘§}’ém§ﬂ{bg Sggg %@ged one above t he

other. Each L aped reinf OI‘CI ng ed "ahd |xed to the

i nf or ci g ehn ot BBl HE R B B SO e iRk Re BBiehdr AGRITEOD 8 781 de
of the exgelﬁré)%ﬁgcam g‘% 1(56%% wherein the projection height of the L-shaped

reinforcin ¢ oot iggration gpit {HY heeddsds dhe rontpiger whishrpve geifted
space (V). That is, the L-shaped reinforcing menbers (38, 38, . . . ) are
provi ded sowiard fike centeinat ecfrigeration ubiét (ke heaash ob sudthes heshbpkihgr dirinfk ohei ng
menbers (38, 38, . . . ) and the internal casing (13). Wth this 5

struct ur e, tradsposatidnf sfaks caftaihdt€Cy by @k, gasi ng (12) in a verti cal
direction can be increased, and the L-shaped reinforcing menbers (38, 38,

S ) d t f he
o i TS . LS S B

ok r S b SpRSESh ol "SrbOA 0,800 SRACS %g,}mm ma&on Haté 86 "are
connected and fixed to the container interior side of the internal casing (13). Therefore, the
10 impact load applied to the partition plate (50) is transferred to the internal casing (13) via the
side stays (40), the frame support member (43), and the partition plate support members (44).
The impact load is then transferred to the external casing (12) via the wooden frames (39).
Here, the external casing (12) is reinforced by the L-shaped reinforcing members (38, 38,
...), and therefore, deformation of the external casing (12) is prevented. In other words, the
15 strength of the end wall of the casing (11) of the container refrigeration unit (10) can be
increased by the above structure.
[0071] -Structure of Flange-
Next, a structure of the flange (34) will be described in detail hereinafter.
[0072]  As mentioned earlier, the flange (34) includes the rectangular cylindrical portion
20  (34a) having a rectangular cross section and the flap portion (34b) extending outward such
that one side of the rectangular cylindrical portion (34a) is elongated, and therefore the
reinforcing members (34) has a generally P-shaped cross section. The rectangular
cylindrical portion (34a) having the above cross section can increase bending stiffness of the
external casing (12) in the vertical direction. That is, the rectangular cylindrical portion

25 (34a) of the flange (34) extending in the vertical direction can prevent the external casing
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10 external casing (12) and internal casing (13). Specifically, as shown in
broken lines in FIG 4, the wooden franmes (39, 39, . . . ) are disposed at

both end portions of a |lower part of the external casing (12) along the

wi dt h di mensi on. Each end portion is provided with three wooden frames (39,

39, . . ) () dhoneseiapdignifidabgy defotmedand @iagdil eeat vien aneriohl Khddg Soment
arranged parallel to each other. These wooden franes (39, 39, . . . ) are

pl aced on i i L- shaped rei nforcing nmenbers (38, 38,

.. ) al ongpa?ggé%]mﬂ}c}?%aﬁ%eqﬁ%sg%(g%t he container. O these wooden franes

(39, 39, . ) ,r.a wooden.fra 39) located close 1o the hol 331

formed in t499&3hot’? ogﬁngﬁﬁfaagoécepgﬁ &’Bﬁ P8 sﬁ artdﬁgoqna lsp?pé’th%g‘?glﬁ Sﬁ%ﬁkﬁion

(33) of the extern%gﬁéggi%%_e( 12) has a. length shorter than the |engths of
D, PR

the ot her GRIBHBESH zamgpley the phip leanfolocanet side. wddas rasra preduct (o that

39,.. . ) to have a sinplified shape, conpared 20 to the case in which part
of the wosiemidtesssneh (BO3ituation, a tesdepertrived ik whsh a foraevgeaten thareard echerh derca t h
rei nforcing nmenbers provided adjacent to the hole (330. As a result,

fabricati o3 applédtacabotaer 60 eefkainer (OB&huR 4 Heaf deBRhdtRE dfIhd &ﬂnﬂiﬁ&g{:mal
casing (13) can be transferred to the external casing (12) by the wooden

frames (39%ndB&heck the S.tre}l : ;%‘54%19 %Sln%ilﬁelt @3 vARRGE sl?]egf qgi%%ét%qi%%%}éa Ilrzlvsglgh

25i f such the force is erred to t'he exter casi ng ( rom-t

i nternal casi 3 for i f the.external casing (12) can h
revent ed Becabatdtaty'fi & TR §ef o8 iSRRI 30 o7 R GRS on e e s af by
the L-shaped rei nforcing nenbers (38, 38, . . . ). [0069] For exanpl.e, one
such force Qn%@65©> ﬁ%ﬁ"@f qrﬁ%ﬁf‘té\ﬁﬁ‘ i caging 1o ghe Gontainer sefsigergtion unit d0)  he
container refrigeration unit (10) by goods in the container which have

- shifteld 5 losdted 8t theeonsarendiofidhe earttaingrebaslyi(dh UFhiat ig, i0judbetbadess aforeliatthas
hard braking during the transportation of the container (C) by a truck,

etc. [0070diredsionleddhs bedainar witth abapdiedtthendi te wipay portiél)of thdeadinga(1e) as
support nmenber (43), and the partition plate support nmenbers (44), which

support t hghoRar il RIGOTADich feS@s in@f RaveOMACHS5h 208 of tiClateQikeNGpeOptirabier
interior side of the internal casing (13). Therefore, the
of the casing (11) in the direction orthogonal to the plane, as shown in FIG, 7B. Insuch the
case, a similar wave-like deformation also occurs in the internal casing (13) made of an FRP,
15 Therefore, stress is concentrated on the corner portion (X) between the upper cover portion
(36) and the lower cover portion (37) of the internal casing (13) (in particular, a corner of the
lower cover portion (37) when viewed from the container interior side), and as a result, the
corner may be damaged depending on the load applied in the test.
[0074]  In view of the above, as a characteristic feature of the present invention, the length
20 L of the rectangular cylindrical portion (34a) of the flange (34) along the longitudinal
dimension of the container is longer than the length M of the rectangular cylindrical portion
(34a) of the flange (34) along the width dimension of the container, as shown in FIG. 6.
With this structure, stiffness of the rectangular cylindrical portion (34a) in the longitudinal

direction of the container can be increased, and the bending stiffness of the flange (34) in the

25 vertical direction (longitudinal direction) can be increased. Since the flange (34) can
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10 inpact load applied to the partition plate (50) is transferred to the
internal casing (13) via the side stays (40), the franme support nenber
(43), and the partition plate support nenbers (44). The inpact load is then
transferred to the external casing (12) via the wooden frames (39). Here,

the ext er nalcraaas itig béddy g isaffh&is Nffothe asttdpal tdaink -3 hpRethe eéEAr GitRBodyERRET S
(38, 38, ...), and therefore, deformation of the external casing (12) IS

prevent ed. ddBupbldflorAihiize of i ihRS EAG g(l%flﬁ%g)n&%gs %%E%lggéog%%a?@ﬁdgl ntgBove

(11) of the container refrigeration unit

structure. [ 007 -Structure of..Fl ange- . structure of.the fl.an
(5 i1 sty ol 4P s B e il constprbyeiied Sefes bngerwliita
the flange, (3 [ Bcl audes t he rectangul ar cylindrical portion 20 (34a)

havi ng a r’é@@ﬁ%\'@lﬁ apd shegeed asedessridgd Amthe@hever | ap portion (34b) extendi ng
outward such that one side of the rectangular cylindrical portion (34a) is
el ongat®ed, [04A8] t ey showmantie. 6cthetagth hgf thembaargu{B 4)litdricabpatoe (k) of the

P- shaped cross section. The rectangular cylindrical portion (34a) having

the above flamges34palohtheRagitidindaiBeientoNtie Tohfalme sSapholiigeBX IR AAE as
casing (12) in the vertical direction. That is, the rectangul ar cylindrical

ing (1 f at I's, "the rectangular cyll
brevent e eteas oo e BRIt Do B8R TEED - e e BRLbh SR el Bl =
casing (1 ofthsy éeyah@an ST5anE FRAERL R Borsdh et S e on
o onb. si deteralfasing {11 bl dets Bodiich Meeqil A L roakished SREuaTon.

atest is perforned in which a force greater than an actual force is
appl i e t ccagingddPer of the container (C) to cause a shear deformation of
the container (C) and check the strength of the container (C) when the

shear def dj0R&]i otears araositn td this ubodiient, 8Rles ofahd rettngnlay chindritel S@G6n
where a force is applied to two corners on the sane side of the container

l(J g:l) : ?18 ; e@4ay BiveCaRbanely B GARE MBicknkdd, KLeptNBe CRRL G §lonk SlELY HeARLHN

portion (34b) extends. Thus, the interior space (34¢) of the rectangular cylindrical portion
(34a) as well has a cross section whose dimension along the longitudinal dimension of the

15 container is greater than the dimension of the cross section along the width dimension of the
container. The interior space (34c) of the rectangular cylindrical portion (34a) is of a size
which allows the injection hose (65) for injecting the foaming agent (60) into the interior
space (34c) to be inserted therein, as described later.
0077}  On the other hand, the flap portion (34b) and the one side of the rectangular

20  cylindrical portion (34a) along which the flap portion (34b) extends have a thickness greater
than the other sides of the rectangular cylindrical portion (34a). With this structure,
stiffness of the casing (11) can be increased not only by the rectangular cylindrical portion
(34a), but also by the flap portion (34b).

[0078] As shown in FIG. 6 and FIG. 9, among the sides of the rectangular cylindrical

25 portion (34a), the side (the upper side in the respective drawings) opposed to the side along
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10 |l ocated at the open end of the container body (1). That is, in such the
test, a force in the direction of the container wwidth is applied to only

t he upper portion of the casing (11) as shown in FIG 7A which results in
a wave-like deformation of the plate-Iike upper portion of the casing (I1)

in the dir egfdhothe QabhRENNRAI34bP ekBRIPAREe sRIS (BIRAVA sidR ifltke rokPectivl dBddiRed he
case, a simlar wave-like deformation also occurs in the internal casing

(13) nade : o .ef.or STr i ner
bort i on ()RR iR Tiretion ERELE @ife aRicift Boh? yERATACRTRS G T Byt Bt
portion (37) _0of .the internal sin 3 I, N rticular,. a.cqorper of the

| ower covepkoﬁbiefli‘??ﬁ‘(’if}l)“ e#@?@*é&gcﬁ?%ﬁgg’h%&g&Mi%&ngitﬁqlgﬁi %meg%l%) ?nand
as a result, the corner may be damaged depending on the |oad applied in the
test. [00742ther wordseln bt statcinawhigh ,theaﬂme&gda)rla@tt@hﬁ@m thefextarnal saging (132 (the
present invention, the length 20 L of the rectangular cylindrical portion
(34a) o t batefdsahgrem (IBE)G.4)othg thrbegh boles (3ddi Ita) asiramestialy ffrmetén thesidaiofier
is longer than the length Mof the rectangular cylindrical portion (34a) of

t he fl angethe3ddtamdudarGytingriost dbitioli (BB ThaA s O tHeOnGARE AlteeIr sidkS asd PWHe bile
FIG 6. Wth this structure, stiffness of the rectangul ar cylindrical

port 1 on (386l Sehguhon il St k) s BB AL APEAERNE of e
oLt on (ARG Sheebd 0Pl hobie DRRE 35k UGS S, S48, 2

vertical direction, local deformation or danage of the internal casing (13)
due to st r@%sgn%%q?[]ait“éi ¢ Shie Spping é&e%r(@)né"bé‘gﬁsr@leﬁtfﬂ)womsﬂﬁ@g dsmigchen
refrigeration unit (10) can be prevented even if the container (C) is

def or nEll ahepedhéhingdlthesectangitartaydinidrical tpertmbdd4a), 6] OGTHIW Asons Hewnterinr §aGe 6,
the length L of the rectangular cylindrical portion (34a) of the flange
(34) al ong(3dhpof thegettmeutal cytindiem ipoftionl (31d)athaaph dhadioigh Ry G4i e Rint t he
sane as the height of the outer periphery portion (13a), i.e., the bent

~portion of th%h‘@aﬂmﬁlk%@élﬁ's%aﬁﬁs(;\]ﬂjg b ford IS oty 5%%&@39&&@%@%&{1%!\%&?3 3

portion (34a) is close to thé interior surface of the iInternal casing

. in the sta j: ' ' :AS| ' t.Or: xt er nal
10casing. (o SRS T NBL e HiehB® e () oM BIE: LRl R,
rectangul a lindrical _portion.(34 ve oxi mtely the me

t hi ckness, éé%er}{l ptaﬁbcul?ﬁ’et?lg P %ﬂgh}ﬁﬁﬁwgﬁﬁgfeﬁ K%%?b‘b?% %&F’ ?éﬁlﬁ ectanenlays
Thus, t?e ir]I %r.i gr space (34%60f t he rectangul ar. cylindrical dlEorti on_(34a)
as wel}? ha®'ndery porioanGhahthahis decatrdrlossr nthamiddle ok dhe eomiaines @iong the width

di mension of the 15 container is greater than the dinension of the cross
secti on al dimgnsipe ofithit ¢ontinasradiiown tlof foatdngagent (602 to edFilg moveapiverd thpmiddle
(34c) of the rectangular cylindrical portion (34a) is of a size which

~all ows t heof thp éedniing afeas ep4ce FY) klongitiny with dignehbion boaw ddgtap@ent A§ 6 @sulthe

" the interior space (34c) to be inserted therein, as described later. [0077]

?2 cE gﬁgaf gfr%fmdﬁ@g%eni HRcé L AaR Ve tebderdiBAR)edanth B G RGe 3548 (6Y). t he
{0079] -Method for Forming Casing-

20 A method for forming the casing (11) having the above-described structure will be
described hereinafter. To form the casing (11), the external casing (12) and the internal
casing (13} 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) by using the injection hose (65), and the foaming agent (60) is foamed.

25 [0080] Specifically, first, the internal casing (13) made of a resin (FRP) is formed by press
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20 cylindrical portion (34a) along which the flap portion (34b) extends
have a thickness greater than the other sides of the rectangular
cylindrical portion (34a). Wth this structure, stiffness of the casing
(11) can be increased not only by the rect angul ar cylindrical portion
(34a), but omthsdikbyandibe fxtamabensingdh2)1Bady) of an alumipowz8lpy Asfosinedvby ithe velding 6
and FIG 9, anong the sides of the rectangular cylindrical 25 portion

(34a), theoﬁﬂd@il(ddﬂﬁaﬂ@ﬁﬁﬂeﬁh@ﬁe | IEdchef fies@eidks V2, 48 pisisakjSte® BPO&Rls kihds he
side along which the flap portion (34b) extends and the side (the left

ide In ther BARRELLVE NGRS brBEAL B4 R Mindld %) LRTWORBPR) it 4. Vlmﬁtﬂﬁn

direction al ong l'ap portion (34b) are prov
plurality hoI 34d ) along a Iongltudlnal di mensi on.
ot her mord§£ﬁ%ﬂ(?ﬁ ?(mn ‘ﬁﬂp% he flange (34) is attached to the

ext erng (the state as shown  in FIG 6), the through hal es
(34d, 3%e) &@ﬁglg cb@l%fwﬂ 5P ﬁéﬁwﬂﬁteﬂt?é cayipg(1g) at%@tqr@etcaﬁa&(@a are sealed
cyllndrlcal ortion (34a) that is on the container interior side, and in
the side oWltEh@eﬂlemg magabhr Afldrithedr the sktepmd casorg (13%and thh dmteinsl d:asmgt(w are
closer to the mddle of the container along the dinension of the container

wi dt h. Thesteachéd ugich lbdices ABthis tirddahe o@sr pafpheryRatidal1or) oftht MerndlQasing
foam ng agent (60), which is injected by inserting the injection 10 hose

(65) into Glh?lsrﬁltﬁiﬁ%'bﬁ'th@ﬂ’éﬂg@?(ﬁ@@fﬂl@%ktém%c 12) {sBe PY@fé)' 0\6@1&5
interior space (34c) of the rectangul ar cylindrical portion

the throug Ther

t he foam n% glgﬂecﬁ é§0§gﬂé #‘A\A‘a can eéeh]ttﬁ gﬁﬁ' p‘?aﬁ%%ﬁgﬁ)f%@ﬁ‘ﬁ%b&%%@n?as %gi

t hrou th i nt erj.or space §34c e rectangul ar cylindrical portion
(34a) . 5t botrappm% P PB‘FF - the through hol es (34e) in the side
of the rect anqular 15 cylindrical portio 34a) that is |ocated closer to
t he m ddl el0§B2k helhegwieand épsing blﬂgamgéle\m ensiner(d B battashed toecacin nthal ave faid
allows the foam ng agent (60) to easily nove toward the m ddle of the

f oanmi ng agdwn syhdbat(thd ugeo nortivh ef Wiedtabings (i@nk3)dnplated ine lowat lacatim thadsha
result, the foam ng agent space (V) can be efficiently filled with the

foani ng agemter p6Rjon ¢f0BE rsingdet1DOU3 ) OMANEHMNE PlizalsyT-infd0y éh‘iaﬂgsf(QI 62,

form ng the casing (11) having the above escri bed structure Wil

descri bed frginal inthe 16':9er foH&eteﬁtﬁ% o1t 1739 of 1’:5111:)10\:\%I F%ﬂlﬁtﬁh}ﬁ%ﬂtﬁ%ﬂ‘&%}

and the internal casing (13) ar he to eac in I's state,
each | e h iS.S d. T the f agent. (6 is in d
into If}% f oaér%lﬁs‘lrll1 glgieht gpat GCF?I{/)%QS%t G\’gg 1St BESTS |1lhg %{' 1 P%R/ (ﬁ’ﬂ“ﬁé {Ghz

i njection hose and .t he foam 60 arred 25[ 0080

SpJeC| fical q%respéng%g to e iptarier space g@?ﬁgr}(‘ﬁ‘%}‘tﬂ%ﬂ&@ mé“?%é’loﬁgc{nliﬁﬁ%) qfgthe

formed by ress or the like, and the external casing (12) nade of an

al um num aﬁ féi%dh%wqcﬁenhesec{ﬁﬁ)glsomsegp@m aﬂmﬁtmm e ingariosspasp (Fic)
Each of the caS| ngs (12, 13) is subjected to various ki nds of working, such
as for mat i that @frespirels to thedippkepdriiom gBthe (C34hg k19 (svelFIGA9), and Msthatt lbedtibnehé
portion (31) of the external casing (12).

foaming agent (60) is injected into the interior space (34c) through the injection hose (65).

ugh

20  Here, the foaming agent (60) is preferentially injected into the interior space (34c) of the
rectangular cylindrical portion (34a), into which it is difficult to inject the foaming agent (60)
from the outside of the rectangular cylindrical portion (34a), and the foaming agent (60)
overflows into the foaming agent space (V) through the through holes (34d, 34e) formed at
an end portion of the rectangular cylindrical portion (34a) and a side surface of the

25  rectangular cylindrical portion (34a). This structure allows the injection hose (65) to be
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5[ 0081] Then, holes and gaps of the external casing (12) and internal
casing (13) are sealed with a sealing material. After that, the external
casing (12) and the internal casing (13) are attached to each other. At
this tine, the outer periphery portion (13a) of the internal casing (13) is
poSi ti onedrﬁi)uab]b’rﬁéldfdasiﬁg@@er(mmocthe téringe xsing tlad recaspgule (ylidiiri¢a ertion @44 s

Al t hough not specifically shown, the joint between the external casing (12)
and the i nhguida) artiagiong thel@htahsul&03Minori &€ pbeidn 740 AR WHeTWarding@@khtiFace (V

mat eri al . [8082] The external %‘gsi ng (12) @and ?he@i nt er nal é%?i%ng %13)( )

attached tfbl?eatﬁbro‘ﬂgﬁl?ranérrdia:bﬁj%l@%ﬁﬂ%?&xﬁiﬂg%g%xﬁgédﬁpper portion of the

casings (12, 13) is place ower |ocati n‘the | ower portion of

t he casing , d3) ng, t h | ur al i t i.nj ection ni,ngs (.61, G2,
63) £ or mod U i PR AeEreBatb Bl oty Ohioh a8 B0 isat BretSiae o
(37) of thg}ﬁi nternal . 15 casing (13)),, the injection hose (65) is inserted
in the ¥ir%e lpspticataf dhe Bhestion d08%6)) &b theadissint ppRge 34D he changed pepordipgtaea
(34c) of the rectangular cylindrical portion (34a) of the flange (34).
Here, the perjedotfiinjnctinostem¢ 656n angoum s€mjeetion of thelfoanaing agerit 60he i nteri or
space (34c) that corresponds to the upper portion of the casing (11) (see
FIG 9), ajudsd} tAfdr ihecaid 08 fodnhiag heali(6® tBaaph HbRieciion héteq63)Edr | i he
interior SE)‘]amce}(:Mc)r 1t)%rouggh t?le i%j g%ﬂ(?}% thosg %65)}?&0%0 Herg, )teiﬁgh%%nn? ng
agent (60),d t WAl i [ [ ). Of: 1 he
pdrfodratirRs fitd @rlath &ﬂé%%& inf¥cfiod kel (85 P! @en YR tud ilPhicRfiod

rﬁct?ngu! ar cylindrical portion ) f L I nj ect
4 A Mo TR
e’ T A bR () b1 i SCEPDBCHoR op s (Ghdisscly FemzanicaEs v B faming

25rectangul ar cylindrical portion (34a). This structure allows the

i nj ecti on 38$8LsSRaEsY V), @nééherefete; thelfgaming agentispscei (Y3 ern bel effiviantly Hidled aihribe
using the rectangular cylindrical portion (34a) as a guide, and allows the
r ect angul afoanysg agtnt () ijented througB4le) inpeedon hesef(65insgteddaotths frord in)értié® be
thoroughly and reliably filled wwth the foam ng agent (60). [ 0083] For
the efficigphingnd2y.eliable filling of the foam ng agent (60), it is
preferable that 5 the | ocation of the injection hose (65) in the interior

space (34cioks chamg ey i | i.ny i ] . rount
o1l‘o inj <(act i Pgrqg%]f t he ?%Jaem ng&lgbfg%?&%G%)eE{%gg?ﬁ %e{y gg&%dlnij?l 8#‘%”23"%%&&32%%
t 0 h.the jnjecti h 65). for taj iod of. ti
2cer o A S 67 0 bR B e B el (7
(62) near B E68P i tq]i)ﬁil Hom he second imjection opening (62) and i Ihserted into the third

injection opening (63) provided at a opposite location along the width dimension of the

container. The third injection opening (63) as well directly communicates with the foaming
agent space (V), and therefore, the foaming agent space (V) can be efficiently and reliably
20 filled with the foaming agent (60) from the opposite side of the foaming agent space (V)
along the width dimension of the container. The filling of the foaming agent (60) from the
third injection opening (63) is continued until the foaming agent (60) overflows from the air
through opening (64) formed in the lower surface portion (37d) of the internal casing (13).
[0086]  After filling the foaming agent space (V) with the foaming agent (60) in the above-

25  described manner, the foaming agent (60) is foamed to form the thermal barrier (14).
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10 opening (61). The second injection opening (62) directly comuni cates
with the foam ng agent space (V), and therefore, the foam ng agent space
(V) can be efficiently filled with the foam ng agent (60) injected through
the injection hose (65) inserted into the second injection opening (62).
[0085] Af t B08Thj ebprisgoralBehadni-ng agent (60) from the second injection
opening (62) in 15 the above-described manner for a certain period of tine
(or a certain andiperjtjont bethen¢onedined nrefiippeatiot S)nit 6100 dk etarted WY iddeatise GPnHe
injection opening (62) and is inserted into the third injection opening
(63) provi ¢eghradsor(XPPAS bkiernaPRa (2Hnad iIpNGd e fatk $3d). diBRSEGRRb: Jildfit of

container. The third injection opening (63) as well "directly comuni cat es

() "can be o P e RRTPiERASE upi o Lorc AR e b et BAL Pord R AT,
f [ [ f.th ' I h i dt h
o monsi‘on DRSS B AR e R SaRannt akmehy BB ROF BN he

third injection opening (63) is continued until the foam ng agent (60)

over f | ows FHEgeram sirglptinginoihg korslsaser §25) (264 )the air eutdidethe pratainsghatsssuppbied
portion (37d) of the internal casing (13). [0086] After filling the foam ng
agent spadey (Wextermeh farn€49).0a4b ngesatiehdat 06 e refiigehmt pasfer28 to ercs hrdde
manner, the foam ng agent (60) is foaned to formthe thernal bather (14).

[ 0087] - Opahatdaaiakr, Bad el refrigerant is conddd§é@t i on  of the contai ner
refrigeration unit (10) is started by actuation of the conpressor (21), the

external f 24 i J At I reut of
The. cont ai aaslr el e aetiat Bk RS chikbbeer (R RelyEL AR Ay okt
conpr gssor 1) i.s. 5,transferr to the conde r (23). In the enser
(23), q%eatmii‘é’ éXEnt nglgﬂa‘ﬁaé’tsﬁérgﬁdtf’h@er%vﬁp?rﬁglfa@sﬁci]&cg'zea?‘faﬁarafcﬁ {Qﬁg%eat 18
condenser %ﬁ%@gn% the ajr outside the container that is supplied by the
ext ernal f § belageey the seirgerapieqifculsting i thepyapgrater@5) and therair isidedha o
the air outside the container, and the refrigerant is condensed. [0088] The
- refri ger arfontagied &t deisupplich by doridisnior fans £29). | Asdeeswt sha fefrégbrint absorbs heat
expansion 10 valve, and is then transferred to the evaporator (25). In the
evapor at orfrqri2 g aindadidé theevontuimegadd keipseass, tahé thehif igedeamt cehtafiet atdobRedi N

t he evaporator (25) and the air inside the container that is supplied by

the i nterigy sHoamSin(F26) 2, the aB if S tht codthifes B6Ws GRS MRUNRRSPIRS GRS @Hbé he

air inside the container and evaporates, and the air inside the container
i s cogked. ' : -alri.nside i n f i n t he
|t or mal ASTRSACE wbRer i oPhe PSRl B e s SRR by G AERLT Y

plate (SO)Theaa{‘ RS R éorlllrta?rllje?r}s tcggleg \E?'pt% aetvglgor t%rS )(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.
[0089] -Effects of Embodiment-

20 As described in the above, according to the present embodiment, the flange (34)
having the rectangular cylindrical portion (34a) whose length L along the longitudinal
dimension of the container is longer than the length M along the width dimension of the
container is welded and fixed to the attachment portion (31) of the external casing (12), and
therefore, bending stiffness of the external casing (12) in the vertical direction can be

25 increased by the rectangular cylindrical portion (34a) whose stiffness in the longitudinal
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The air inside the container is cooled by the evaporator (25), and is then
returned to the container interior fromthe | ower side of the partition
plate (50). The refrigerant evaporated by the evaporator (25) is drawn into
t he conpressor, (21). and i.s conpressed again. [0089] -Effects of Enbodi nent-
20As descr ABedionpf theecontaings is highor Hiuip giracgire lfan picsens hecabiefodnationtor dankage of
flange (34) having the rectangular cylindrical portion (34a) whose length L
al ong the banhgf thedhteatal dhsien i3 mait of he FRRPNdwi 1 iredt Stréw@etialiy encdnlisted @agt h
M al ong the width dinmension of the container is welded and fixed to the

at t achnment tpeamatihg 01 1)3E thedontdneer @é’ﬁi%ézﬂ)aﬁén £a6110910cd ar ABSpe&lRS A oonREREI NY

stiffness of the external casing ( in the vertical direction can be

25i ncr easegyy b hg, t ey lLiandri: rdi se. Stiff in
t he | ongi tudcigﬁgl)’ egﬁﬁe%%%?lggﬁeﬁggﬁgﬁ%gg t| st&ﬁicéﬁfé@rﬁ%‘@%s r tfc{’%r(;e}etggn
prevent. | ocal .defornation aor d e of rt of .the internal casing (13)
made of ang%ngﬁsf%caéﬂs%ﬁgh?fa%]élgmﬁlgﬁogg?elwn@ﬁﬁﬁgwtrat ed on the casing
(11) of thﬁ)@%ﬂt ainer refrigeration unit (10) located at the open end of

t he cont ai odyforepyer, thedlangh(34) isesmemberhigying ageneralde Pishaped srass gction, timo
corners on the sane side of the 5container (C) to cause a shear defornmation
of the conwhichethe(1€ptangui@9bilindricalopention t(Béa)f aminge (I8 )pottiona (Idbiventiniewdlyg a
general | y P-shaped cross section, in which the rectangular cylindrical

portion (3éagnding fioheohd side POhd Ridtan3diRY cHABIAHLAYRREY (04 ﬁfédhfﬁril?%n%&?
side of the rectangular cylindrical portion (34a) are integral 'y forned.

Because th | ; { ) g f i

(340) are ho e Rt Rp i sy AP boriah (14D bR n riolf b PR ithid e
firmy,gatt t ext er nal Sl 12), . .and the stiffiiess reater
part o]foat h%&%gl ecra%lg_éQ?&?Sﬁlﬁgfaﬁ%ﬁiﬁ%n%e&?ﬁ% F'@%FEE%IE% eﬁtﬁﬂ?l Wmﬁr@)’ ahd the
rectangul ar. cylindrical portion (34a), but also by the flap portion (34b).
[0091] Fur THBess Of Srpates; AR fathe cSatsthalr Fasing (g tGaBnby ducagased noheony hyighe
(34) is configured such that the injection hose (65) for injecting a

form ng ag@rengdar qyéinfriess podigni(3iad, tuhelsp hy 8rei ftap pottdors@dlle (34c) of the
rectangul ar cylindrical portion (34a). Therefore, the rectangul ar

cyl i ndri cal0ORbF t iForth¢r3 4k reveanyelar agliralrigali stetiovh (34a) be tienflegei (04) Rosefigitd) i s
inserted through the first injection opening (61), which is fornmed in the

| oner surf ack tipethd i@j@cﬁaﬂaasec(is?tfa@idj&mg aFoihg RQE bANbd Bdortedfinfohe infiligF Nal
casing (13) so as to correspond to the Interior Space (34c), and allows the

Isgja ggtli(SgZC%iﬁé@ (685) of Onbercbhi Al %yARHicEP Holton 565! €GHeReiHe tliler'trgcgng{tlar
cylindrical portion (34a) serves as a guide when the injection hose (65) is inserted through the
first injection opening (61), which is formed in the lower surface portion (37d) of the lower
cover portion (37) of the infernal casing (13) so as to correspond to the interior space (34c),
and allows the injection hose (65) to be reliably and easily inserted in the interior space (34c)

20  to inside the casing. In addition, the interior space (34c) of the rectangular cylindrical
portion (34a) is filled with the foaming agent (60) first, and therefore, the interior space (34¢),
the filling of which with the foaming agent (60) from outside the rectangular cylindrical
portion (34a) is difficult, can be thoroughly and reliably filled with the foaming agent (60).

Moreover, the rectangular cylindrical portion (34a) is provided with the through holes (34d,

25 34e) formed in the surface on the container interior side and in the surface located closer to
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20 to inside the casing. In addition, the interior space (34c) of the
rectangul ar cylindrical portion (34a) is filled wth the foam ng agent (60)
first, and therefore, the interior space (34c), the filling of which with

t he foaninﬁﬁ?gent (60) fromoutside the rectangular cylindrical portion
(34a) is ditermeddle of dhm coaingroplongihey diampasionl dafahe woltainke svidths fortdllowingathiz ng
agent (60). Moreover, the rectangular cylindrical portion (34a) is provided
with the tframing dgehie$6()3bdpask 5Bteghf offredidre) fhbefosmirdfgaagen® nphdre (CoBiRIbBET
interior side and in the surface |ocated closer to the mddle of the

cont ai ner eﬁmmagmedivﬂmﬁé RiAnfig 40t %gmk@wgﬁrth%@h hbRs (), m[).“g the

foam ng agent (60) to pass through. Therefore, the foam ng agent space (V)

can be eff jggent | i)l ' 7] 0] hrough the ough
ol es. ( sadlV5aL) | Prtist s et b tul % hRAM, AR R (17 Pl R et
(V) with the foam n ent. (60)., the 5 foam ng_agent (60) is injected not
only t h§r10u ﬂ%ag?lﬁs@gl Hj E‘i%"f M R Ayopgsy fhe %ﬁ?“&?‘%@ntcﬁ}cﬂ@él{dﬂhgu%é]é@)nd
and third injection openings (62, 63) in sequence, which are formed in the
| ower sur f BEQuEBJhe pesand @thml‘éfmjﬁﬁ@ﬁ Ipepings (62 63) ingequesye, avhinhpre Famed it the

di mensi on of the container and which directly conmunicate with the foam ng
agent spackwey)surfase porties (BTd) dfhihefinmiah gasige (13)soe tHe\Wvidtia dihenstohasromghl y
filled with the foami ng agent (60) with 10reliability. [0093] Further, in

order to fédutaihérearddorhich dire€BNéorsRasiBate Witk Fodrifg 29810 P8Ot AGEQLsult he
casings (12, 13) are |laid down such that the upper portions of the external

Chan The | Saacal st S (978, oy s 165 bR Rehfl el 18D I, g

(13). 'Eper Ll%lﬁ t he foam ng agent space (V) can be 15thoroughly filled
with the fo Bl'agent (60) with reliability. [0094] Further, the mddle
portion of external casing, (12) along the width di nension of the

cont ai ner Eobga O\y)zlt‘%l’é‘ﬁfa W pIdeR ‘\ﬂ%ﬂb'ép feamyng pgeah apseel (Yevith thedpamingeatns (69),(tBs,
38, ) having a generally L-shaped cross section, each pair including

verti cal | ycagige i, ig) aredaid dewnsesinthet the mgpargriiems of 88,ex88nal casing @Ry axighel
parallel to each other. Stiffness of the external 20 casing (12) can thus

be i ncr easiaternaNdabing il 3) aterpiadedrie,a lober odatiom &anCis ildiger( doRioasY B8 external
prevented from being significantly deforned even when a force is applied to

the casi ngeasihl) (12] ah@%ecﬁﬁérﬁélr@ﬁin?qflﬁj.gmieif&& #81 foarhil )aéemh%egivjr gﬂ@@

container (C ich have shifted to one side because of such ‘as ha

br aki ng d%ﬁfb&ﬁ@l@%lfeﬁyﬁﬂ%?&&ﬂiﬂ%g&% @Z?@fﬁ%@bﬂ% (Q by a truck, etc. In

addition, the haped rel nforci ..) are configured
suc)h ;Egt t[ﬁ@é@ﬁf ?IJ.IIF:'@FI", ﬁ%grpﬁgfevﬁ%]o& 0 thcla' é)ﬁgr%glec%sirng i({g)%lic?nign b i %rn?engigg of 38,
the container is provided with two pairs of L-shaped reinforcing members (38, 38, ...) having
a generally L-shaped cross section, each pair including vertically extending L-shaped
reinforcing members (38, 38, ...) arranged parallel to each other. Stiffness of the external
20 casing (12) can thus be increased. With this structure, the external casing (12) can be
prevented from being significantly deformed even when a force is applied to the casing (11)
of the container refrigeration unit (10) by goods in the container (C) which have shifted to one
side because of such as hard braking during the transportation of the container (C) by a truck,

etc. In addition, the L-shaped reinforcing members (38, 38, ...) are configured such that

25 space is left between the L-shaped reinforcing members (38, 38, ...) and the internal casing
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(13), and are fornmed to have a generally L-shaped cross section as
described in the above. Therefore, flow of the foam ng agent (60) in the
foam ng agent space (V) is not interrupted, conpared to the case in which

t he L-shaped reinforcing nmenbers (38, 38, ...) have a generally C shaped
cross sect (6H. avy eis fotaedbobavest perctaliyel -shdped stasenettionah debaibedt tie tradbobe.
casing (12) can be increased, and at the sane tine, the foam ng agent space

" (V) can beThédekae, féw bof tecfohm n tn e Pantinf RgbiRpAAY) §88& inbRARE],
<<Qt her Enbodi nent s>> m‘lgigfﬁﬁ@egw ng stru%t%r esf)rraf/( 21 | so blg ﬁ%gd ‘in

the above- despirtdad ﬁmgé B hhicH Qﬁ’eg?lshla éf Ec@?/ﬁg?emmr surface? have a

i njection openings (61, 62, 63) are portlon

(37d) of t Qrti n (3 t he internal ca5|n (1

the struct E?&eelrgls%? {h%f{ fg%ls? Kontail Ig‘t{hﬁcqbﬁ?”%S&BWet “g@"t gh'loe&ﬁw gs
may be gorrred Iﬂ otheé | ocations of the internpal casing ( 3). In this case
as” wel 1° i n°4iiect %) f bincespsednanhdihngpneline.fthe faseningagsnh epace GEneandadilist

t he |nternal. casing (13), it is preferable that the external casing (12)
and the i nwithribg O@zismm@e(lﬂ@}))mhlrppmvedme,d such that the injection 15
openings are | ocated at an uppernost position, when the foam ng agent (60)
i s injecteod] t he<OthanEmbodigentk>space (V). [0097] Further, in the above
enbodi ment, only one injection opening (61) of the three injection openings

(61, 62, 63) for nﬁ%foﬂoévﬁ% s'trﬁ%es%ﬁ?faﬁ’s%%egﬂé&in li%?rg)de lb%‘??ah&%m 1a|

casing (13) corresponds tO0 the interior space (
Ho , t t t d t hi t but t

openi ngs Wﬁf&%é%sﬁ% Rt Tt ik By ol 41 B B B "
fl 34 ttached t f th t I 12
2l ong The (eF regire OO Gra aé%oRmp?péwér"ﬁév?%gwﬁp%ﬁ&ﬁr@aﬁé‘é{gg%l5 )

portions of the |ower surface portion (37d) al on% the w dth di nensi on of

t he cont ai Hewevers thengtusiure As npiPhmitehsy [T tructure, but thasiniketion iopedngsrmash e

above, the present invention relates to container refrigeration units for
cool i ng t h®rined én i ather dbcations rf dhe érternaincasing (135.t | uthiyr tage usefell i@ Shizh the

nmeasure for increasing the strength of the casing of the container

refriger atinfeetiombbenings are formed in other locations of the internal casing (13), it is preferable that

the external casing (12) and the internal casing (13) are positioned such that the injection
15  openings are located at an uppermost posit-ion, when the foaming agent (60) is injected in the
foaming agent space (V).
[0097] Further, in the above embodiment, only one injection opening (61) of the three
injection openings (61, 62, 63) formed in the lower surface portion (37d) of the internal
casing (13) corresponds to the interior space (34c) of the flange (34). However, the structure
20 is not limited to this structure, but injection openings which correspond to the interior space
(34¢) of the respective flanges (34, 34) attached at both end portions of the external casing
(12) along the width dimension of the container, may be formed at both end portions of the

lower surface portion (37d) along the width dimension of the container.

25 INDUSTRIAL APPLICABILITY
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CLAIM5 1. A container refrigeration unit; conprising: an external
casi ng whose periphery is fixed to a container body to close an open end of
t he contai ner body; and an internal casing which covers a container
interior side of the external casing such that a foam ng agent space, in
whi ch a foaning atyedescribed sathsdibois the presehtbevantien relhies ex temtaiabr wéigermioand
the internal casing, wherein the container interior side of the

ext ernal casitsnfri @ofingvthelantembit bf bedonfaiics] AG MR FREES 2GSRBS @Nfheasure for
vertically and which are |located at both end portions of the external

casi ng al opgredsitl BRNSARKQF iR GSRE BF ﬁ%rcow Prefrigeration BACH Of the
reinforcing nmenbérs has a rectangtlar cylin rlcéi portion extending
vertically along the external casing, and t he rectangul ar
cylindrical portion is configured to have a cross section whose | ength

al ong a | ongi tudi nal dimension of the container is |longer than a | ength of
the cross section along the wdth di nension of the container. 2. The
container refrigeration unit according to claim1l1, wherein each
reinforcing menber has a generally P-shaped cross section in which one side
of the rectangular cylindrical portion is elongated, and the reinforcing
menber is fixed to the external casing such that the el ongated side cones
in contact with a surface of the external casing on the container interior
side. 3. The container refrigeration unit according to claiml or claim 2,
wherein the rectangul ar cylindrical portion is configured such that an

i njection hose for injecting a foam ng agent can be inserted into the
rectangul ar cylindrical portion, and a side surface of the rectangul ar
cylindrical portion is provided with through hol es
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whi ch allow the foam ng agent to pass through at the time of filling of the
foam ng agent space with the foam ng agent. The container refrigeration
unit according to clainms 1-3, wherein a second reinforcing nenber
having a generally L-shaped cross section is provided at a m ddl e portion
of the container interior side of the external casing along the dinension
of the container w dth. 5. A nethod for form ng a contai ner
refrigeration unit which includes: an external casing whose periphery is
fixed to a container body to cl ose@mopgpen end of the container body; and
an internal casing which covers a container interior side of the externa
casing, and in which a foam ng agent space between the external casing and
the internal ¢asi ngAcentdihdrdrefiligaiatidn @nid oa@ngrizghgagent, and the foam ng agent
is foaned, the nethop co risiqﬁ: o Qrovi Ln%,tge cqntainer interior
side of the et &FHAF WYEF NGO PR IHIRFAIAR CRYFIRANL AT B3t 11 T8 P

rei nf or agfniendontanat Bhiyexddend vertically and which are | ocated at both end

portions of the.external casing along a dinension of.a container width, and
bach of whi chhATeTA cpgue SR PUT ApuanFLRBTRY Sile bR FEHYT etidiesen

di nensi ahatod fddneéng egenaispee, inswhiahgefoatirgnagend anfptinedfis titrenedr i@ geenet i on
al ong th@Méﬁk&digg%%;o ogcgh% cgqtainer; inserting an injection
hose for iﬁ?e&?fﬁﬁl 65%??‘ ﬁﬁ%hW ffto the rectangul ar cylindrica
portions fromisutaitdeert meerioe cidengiiltieer extpinbndadigalis porvidednwith weinfortihg
external _casing,and the internal, casing.attached.to each other; and

£ ng eREFDdRRG LS e B PR AR S REr e TR Sh i o

r ect angudasing aeiphg adineanaion pba torvaiser width, 6. The nethod for form ng the
contai ner refrjgeration. unit accordin Q im5, .. LeLn.. to fill
t he foam ng aﬁéé(%lt 0@%130?5%\?1"5 e RE™ eé%rkhgsné rﬁ%e u@t%&%%ﬁﬁ#’%m%g%ﬁefl dllkg

i nj ect edverimiably tloeg flearicnyg! egmgt aislpace, with the external casing and the

i nternal casi i : t S| ide: fr i t he
i njection hosgﬂPé&%%§%¥?g@&?%Q§P§%€db9ﬁﬁggﬁﬁaggw%§ﬁg %ggﬁohgﬁﬂ%%@héﬁde from
whi ch t hadongn} dogitetindl eigmernseoni afshe tedainer is longer than a length of the cross section

along the width dimension of the container.

2. The container refrigeration unit according to claim 1, wherein

each reinforcing member has a generatly P-shaped cross section in which one side of
the rectangular cylindrical portion is elongated, and the reinforcing member is fixed to the
external casing such that the clongated side comes in contact with a surface of the external

casing on the container interior side.

3. The container refrigeration unit according to claim 1 or claim 2, wherein

the rectangular cylindrical portion is configured such that an injection hose for
injecting a foaming agent can be inserted into the rectangular cylindrical portion, and

a side surface of the rectangular eylindrical portion is provided with through holes
which allow the foaming agent to pass through at the time of filling of the foaming agent

space with the foaming agent.

4, The container refrigeration unit according to claims 1-3, wherein
a second reinforcing member having a generaily L-shaped cross section is provided
at a middle portion of the container interior side of the external casing along the dimension of

the container width.
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5. A method for forming a container refrigeration unit which includes: an
external casing whose periphery is fixed to a container body to clese an open end of the
container body; and an internal casing which covers a container interior side of the external
casing, and in which a foaming agent space between the external casing and the internal
casing is filled with a foaming agent, and the foaming agent is {oamed, the method
comprising:

providing the container interior side of the external casing with rectangular
cylindrical portions for reinforcement, which extend vertically and which are located at both
end portions of the external casing along a dimension of a container width, and each of which
has a cross section whose length along a longitudinal dimension of the container is longer
than a length of the cross section along the width dimension of the container;

inserting an injection hose for injecting a foaming agent into the rectangular
cylindrical portions from outside the rectangular cylindrical portions, with the external casing
and the internal casing attached to each other; and

filling the foaming agent space with the foaming agent through the rectangular

cylindrical portions.

6. The method for forming the container refrigeration unit according to claim 5,
wherein

to fill the foaming agent space with the foaming agent, the foaming agent is injected
into the foaming agent space, with the external casing and the internal casing tilted such that a
side opposed to a side from which the injection hose is inserted is placed in a lower location

than the side from which the injection hose is inserted.
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