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DESCRI PTI ON  CONTAI NER REFRI GERATI ON UNI' T AND METHOD
FOR FABRI CATI NG THE SAME 5 TECHNI CAL FI ELD [0001] The
present invention relates to container refrigeration
units for cooling the interior of a container, and
specifically rel ates toDESCRIRIION the stiffness of
the casing of the container refrigeration unit. 10
BACKGROUND ART [ 0002] Container refrigeration units
have been used to provide cooling of the interior of a
CONPAIRERE REFRIGERATION (AP AND! MEFTHGEH CFOROFABRICATING THE
Pat ent Docunent 1 shows an exanpl e contal ner
SAI\r,I%fri geration unit of this type. 15 The contai ner
refrigeration unit is |ocated at an opening of a
cont ai ner 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
TE@P(BMH?XbﬂEEBn, an external acconmodation space which
faces the container exterior. A conpressor, a
[00@@nd&hs presertinv@xtion feddtes tdtonRiner redfi GeraCaOIIR dat @dlihg the interior
the external accommpdation space. 20 [0004] The
of a@8ftafiBr, 3h8 Spdtfoall}relhtb toURBBASIROHE sffness Bf 1HRLEERAbS the container
accommodat i on space which faces the contal ner

i ior.. This internal accommodati on space is
refmg%ﬁ?éﬁ%ﬁed fromthe container interior space by a

partition plate. The partition plate is supported by
' S rovided at both | ateral end portions on

BAéfﬂggﬁhﬁiﬁppsi de of the casing. Further, an internal

fan, an evaporator, etc. are disposed in the internal
[0002¢ c ofrpefelimet tofrigasatios units haverbeen used tof provide 26okieg bf thorinterior of a

the air in the container. [0005] During the operation
contaihet foe nmeint aamsportatddn; e@er ati on unit, the air in the

container is
[0003]  Patent Document 1 shows an example container refrigeration unit of this type.
The container refrigeration unit is located at an opening of a container whose one end is open.
That is, the container refrigeration unit has a casing which seals the open end of the container.
The casing has, at its lower portion, an external accommodation space which faces the
container exterior. A compressor, a condenser, an external fan, etc. are accommodated in the
external accommodation space.
[0004] The casing also has, at its upper portion, an internal accommodation space which
faces the container interior. This internal accommodation space is partitioned from the
container interior space by a partition plate. The partition plate is supported by side stays
provided at both lateral end portions 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

path for the air in the container.

[0005] During the operation of the container refrigeration unit, the air in the container is
1
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1 led to the air flow path in the interna
accommodati 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
led tonthe @i ftoxy path in thedntemal acpmmoidation spacebinthaiintemal fan, and is cooled
refrigeration unit provides cooling and freezing of
whenhepaseett throvegh thevtwapomatorby Thoedaledyait Alewabut frein ttikeair flow path, and
contai ner when the air passes 5 through the air flow

is rep@héd fttle Cbrtgibbihichior.t Mhat ROIMG Qomtainer fellFAtidh unktPlovides cooling
PATENT DOCUMENT PATENT DOCUMENT 1: J apanese Pat ent

B et LA P S e o s

congain refrigeratiaqn it vi.ng t he
thmgg%@ig-ag:ioﬂPﬁé&giflf%é%{?ggge Qo gaérasi ng which seals the
open end of the container is nade of a plate-Ilike
menber, and 15 therefore, a reinforcing structure is
necessary to ensure a certain degree of stiffness.
CITAIIONAISS in the thickness direction and bending
stiffness need to be increased particularly for the

PATENVYBOQUEMENT ke casing. [0007] One such reinforcing
structure may be a diagonal bracing structure

i ncl pAirRsT HOBSMIENTEE sl mf%%n%&gzgﬂa.bb yp2nd

intersect with each other. However, since vari ous
devi ces are disposed in the internal and externa
spaces of the casing, the provision of the diagona

' t limt the arrangenent and the
SU@%{?g%ﬁfﬁgmgm&ue to the bracing nmenbers, or
gﬁg limt accessibility to devices disposed in the

TECGHNIEAIoPROBAEM of the casing, which results in

causi ng mai ntenance problens. [0008] The present
[0006hv eAtdondingds theadbatdiner véfeigerafion et Abviug theaatdve-described structure,
object is to obtain a 25 casing structure by which

the &dsingf Whish sedls teeoensénadofothe *os@aNeRiNBEIS 8F hi IREHKE Hember, and
unit for cooling

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
various devices are disposed in the internal and external spaces of the casing, the provision of
the diagonal bracing structure may limit 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

casing structure by which stiffness of the casing of a container refrigeration unit for cooling
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2 the interior of a container can be increased w thout
af fecting the arrangenent, shape, and maintainability
of devices accommobdated in the casing. SOLUTION TO THE
PROBLEM 5 [0009] To achieve the above object, the
the dgfatiorn plep coineyeambe dncreased Withoyt affestingithe atrangeent, shape, and
present invention includes reinforcing nmenbers (34),
maietaofablidy bhidevices acdononddatedan tiendsing, rect angul ar
cylindrical portion (34a), at both end portions of the
container interior side of the external casing (12)
along t he di nension of the container width. Wth this

SO TH?NW??THE%#%%& s of the external casing (12) can

e | ncrease 10] The first aspect of the

es S, a c ai ner erat i uni

[OO%CI Egl aﬁbleg‘ﬁ %"@? ghject, W&ta(‘rieé)re{ﬁﬁﬁ’%go%é‘m gh@r%sw?rémg to the
fixed to a container body (1) to close an open end of

presefo IVEREQH Hicfudss deinforging emnlms (30erachl having agvetti@jly extending,
whi ch covers a container interior side of the

rectengubar ealindracsl partifd 234ay e hothteat! partfomat g @girer smead@ side of the
(V), in which a foam ng agent (60) is foaned, is

extefioil nEaging e(1® ellorigh theedinnsioh sfafleN@ntaldor withh.t h@vith this structure,
internal casing (13). 15 [0011] The contai ner interior

Stlffﬁé&g%f afe &t@neﬁ%&ﬁ%@@b) f’%j%erlgﬁégsﬁa, is provided with

reinforcing ne ext end vertlcally and

oo Eﬁ‘fa%f%t 358 e R Ry Sonl A heBRer estiinp api pchuding an
F@g ag ch rej nforcing nmenber . (34) has a

exte ) W?‘QF‘? PRPRELY | is Hed tocfhcmmr @Qt/éh)dfprféose an open end of
vertlcally al ong the external casing (12). 20 [0012]

the gpntained| bogy 1(d), tand an dntermel casing @8) Whisbsovers atdoataier énterdr side of
casing (12) in the direction orthogonal to the plane

the extemideasing () sech thyt 4 foemirgcigamgspher (Vyivideh & fdamm%1 agent (60) is
portions (34a) provided at both end portions of t

foante@dNisaroiedd batiedn tE eatbdgl @bink NE2)ax%d %Heriﬁ!erﬂ“af?\éalsi*r%1 3p)
al ong the dinension of the container w

[OOI'TTan?hé E@fé?m@rclﬁ&ﬁgf §1de BE’ ﬁ%‘i&eggaq \égmlﬁ% gfﬁgtly érgyvb&eg With reinforcing

strengt t he casi ng

e A A b i
externa ggstlrygr ‘(31 25 glovx\gl aCQmPernggil n% an(%rrrl?a(ienger width, and each reinforcing member
(34) has a rectangular cylindrical portion (34a) extending vertically along the external casing
(12).

[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, the

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

without providing the casing (11) with a diagonal bracing structure in which bracing members



10

15

20

25

3 extend diagonally and intersect with each other.
Therefore, unlike the case in which the diagonal
bracing structure is provided, the arrangenent and the
shape of devices accomnmpdated in the casing (11) are

extapdt dipgapiatle and dnigrsaeti Witk sagic ethpr. ofiherefordoumlike the ase in which the
[0013] Incidentally, in the case where the contai ner

diagofpl itsading ritedtipy 8 phividedA the edtangeme and Stha kiadper 8f devices
direction is applied to an upper portion of the

accéRiMbadtd®in thé-tasiepil ‘P)Bar@ n@ﬂl‘mité&‘ 8nd RaREenan@Hob1BiS d Xt occur.

def or m t he cont al ner in the shear di recti on.

fo t i .
(00B] PERiG B e fosk %8?%@9 ARG, 60 Rl ot g e n
f to one of ,corners of the
2 latﬁiﬁl t%frsﬂl%lfl PH@I%&HP&.UHW P@é}onoqp tﬁw%%qu{@) b8V ing adosrlike shape,
he sane side of the container (C) to check the
and §1111ﬁ eyt defom theecoatsineai(@ein thepheat dirpaiona] Thns bgforhishipment of the
strength tests, the test in which a great force is
contajmet (Ela tast tsvmrfonndfdeinswlﬂéh a fone mpglegreqor thiwwan adtudl Hérce is applied
container (C) that are on the sane side of the

to of©6f edri€s of Be igpetipérfion Bf thd dh@iel (CPGM tvd SHh@E&HERon the same
of the upper portion of the contalner (O in alatera

sideqﬂf%%%heyééﬁo HESPRE brdrdat §ind ONRLREAEY, ON O L he

cont ai ner and causes tion over the

oo S b o SR L 1681y s o
‘iﬂ?ﬁg of th container refrigeration unit (10) whi
the {55k pPHigh O (s OMHE KS) BRCALF 20 di e Sscolib beniaieer (C) resuls n

. Thus, if a force in the width direction of the
a 51 aat dléplaq:@maq@ of thedipper poinédon offthe congainei (1) ink etk direction with
casing (11) of the container refrigeration unit (10),

respediito fthe $ovearrpretidredf then@nfainee CY,andhaueiich sHeat BEformation over the
container (C), the casing (11) is defornmed in the

entir@i dofRired 1C). OrTHO ARAR thhiCa EREt Rk@E thé silé%? QGirbltfn"8lalso applied to
direction of the container) in a wave-like manner. 20

the Ja@ﬁﬁ %1 1)I (51}' 1t§19 'céntglﬁéxereﬁ% ﬁagllton [ g?@ \Q}?r uc? s thuz%ést on%fofI tﬂe end faces

caS|ng having a re’in

ot B AT LB By BB e e o

descrl bed in the above. Thus, a deformation or a snall
upPer |PRRGRRYL the cating (h)h the entaingr reftesratian uai<il Py whid is connected

made of a resin (FRP), depending on the force applied
and jfixed He thegmd 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.
[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 (S2) 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.

[0016] In view of this, according to the second aspect of the present invention, the
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25 [0016] In view of this, according to the second
aspect of the present invention, the 4 rectangular
cylindrical portion (34a) is configured to have a
cross section whose |length along a |ongitudina
rectafigwiarsiybndridal pértion ¢iahismenfigered enbave a dross sacticanghdse déngth along
the cross section along the w dth dinension of the
a losgitudinal éimenis{d@ bf theWohtaireh isSlofgdr Wednl @ngth loff _ﬁfert@&% sédtion along the
the rectangul ar cylindrical portion (34a) in a

widlhCfihhdigh Bethe dhigifle on Of the container can be
i ncreased, and therefore, is possible to increase

oo, DR TS, o b e o s

In a vertical direction. As a result, th
lonaltrﬂéeﬁ é%re%t%%lr fify the1 aontagper; ¢an be a%qr??@e‘é 1and theprforente rSnﬁrSSIble to
casing (13) being nade of a resin, can be prevented
incr¢ase thepndigg stifives ofl thsycasing €613, which isgirbyidedbseoasrto chise the open end
on the internal casing (13). 10 [0018] Each
of theadontaitezibody B vér8dal di@stich. gented Akhly, the SRaRfCtasihe$B) of the
section in which one side of the rectangular

casiy (11 Pd'fﬂecﬁhlterﬂﬂ réa‘sﬁ@ (ﬁ%}‘lﬁe)mé ek YTARERM, AR Pet @Veinted from being

rei nforci ng nmenbe I's fixed to the ext
at d sid omes in
damg%élt@gs ;@%aﬁﬁélﬁhsc%? térgéelaofn% glgeex il ﬁngi ng (12) on
ontar i nterior,side (the aspect of the
[OOIB o SEA I EiRE TR0 3 DHeE ey Byt roshsaeiongnich one

of, the reinforcing nmenber (34) can cone in 15 contact

side gf the repfanglarey Hadricahrortign (3f2) is elengated gmdhereinfarcingomemnber (34)
the external casing (12) can be reinforced. [0019] It

is fiked po dfecextbinel tdsing tlﬁb sugcthanthe elongayéd side iconles finrcohat with a
(34a) is configured such that an injection hose (65)

surfdce lof thy) extdrhdl @asing A2Noid thea9Biainet BferdR side $@e tHELH ésﬁ&& of B8 present
rectangul ar cylindrical portion (34a), and a sid

1nveﬁt‘1’(§rgac Wit i SricRiEL AP HdRT, %J}ﬂ e % @.ﬁgmﬂg Eﬁé)n‘i’%ﬁ ((%?aéan come in

O provided W th throug

s 4 0% 8 QG RIED o0t SPBRok BEMA rb10) can b

e foanrng agent (60) (the fourth aspect of the
remtbfcg ent invention). [0020] According to this

structure, the rectangular cylindrical portion (34a)
(0018} tIhds 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
provided with through holes (34d, 34¢) 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

of the foaming agent space (V) with the foaming agent (60), and the rectangular cylindrical
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reinforci ng menber (34) can be used as a guide of the
i njection hose (65) at the tinme of filling 25 of the
f oam ng agent space (V) with the foam ng agent (60),
and the rectangul ar cylindrical 5 portion (34a),
portigi GHa), twhieh diis diffenlt tor Bl withl theifedming egéns 60)n gambe filled with the
(60), can be filled with the foam ng agent (60) with
foammgiagitl(60)ywithHesliabilityhe Hede)mhefpamipredgent @) hepnmngigeeh @Rarged in the
charged in the rectangular cylindrical portion (34a)
recthifgufd? &y H88HIaD pbARN| (944) 19 8hAGE] In HRAEENInY)agkfl QD (W irough th
%Iﬁg;loug holleasp( 343,(. gﬂ‘lel) f%rgmedn in a si g)eaggur%gce( O)P OUE the
g r i.ndr . — .

ol I O D ol A e g SRR et v tipgripsimogign G40
with.the fopan ng agent Wi th liagbilify. [0021 i
Acciidingly e fQfiRing A6 o8] Cims%s fillsd i high Q*egf@ﬁ@.l%a P%?nl (60) with

.L-shaped cross section may be provided at a mddle
relighglityi on of the container interior side of the externa
casing (12) along the dinension of the container
[0024i] dt A detimel feirfforvimpsmemberqB8) heviny # genrallynke@hipedrtyoss section may
Stiffness of 10 the external casing (12) can be
be pravidddedt al MIIARARREOIVT thé) orlddiRM ififeRdr Hlle bi1Be SREMAMcasing (12) along
reinforcing nenmber (38) on the container interior
the & i - . :
o SHRRISh oF U8 SRR SR ehut Sodor of % RGN veptiony , Sifess of
I cti al | he. f oam ent . .spa ( to . .
the GHORT RGP, Bon ST S5 ALl AR GPivin @R BT stk eiforeing
asine g)r conpared to the case in which the second
menber P &nnggnﬁ%@rler( BRSTIon a8ide of cthe raterpal coaskigp éb)or The second
. other cross section. 15 In the case where the
reinfpetingmeaber OR) hgviog e rgenatallyy L sshaped okoss aegfionallofve theefoaming agent
be applied to the internal casing (13) and the
spaceXVetmbd filedsivith f¢dhihg hyery 060) Sndra rélfablycandt eakilieg lcofnPared to the case
which have shifted toward the front of the vehicle,
in which the $€@0Rd FiAfORINOMERDE]BIY 10K al BRERIY COhHPAd or FIRG RS section.
of such as hard braking. However, the second .
In sty Bhl e ATAGE: (IR oRHOY b Sink, Eollit hck RELE il to he
. 2)_.al ong, t he .di nensi.on .of 20 cantai ner .w d .
inteipdirdasfhe 330 b 1 SRR e (D EsneS Bl Brmuaifa (C) which have
) extern&l casiﬁ (12). [0022] In a method for formng a
shifted taward, ghe fremt of gher vehicl 1.entawang thercontainer eefrigrrationaarit, because of
aspect of the present invention, the foam ng agent
suchsgsahiaed prakinget mveveh ¢heesecendhefinfomsignmenbar) (38 graviked at a middle

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

(12), and thereby, the foaming agent space (V) is filled with the foaming agent (60) efficiently

6
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internal casing (13) is filled with the foam ng agent

(60) using the rectangular cylindrical portion (34a)

provi ded, for reinforcenment, on the container interior

side of the external casing 25 (12), and thereby, the
andfregJtablyng agent space (V) is filled with the foam ng

agent (60) efficiently 6 and reliably. [0023]
[00T)ecBpedifiddlly, tHehgxthi ashétt AFARE bre@ént tiheenfibs S8 Atmethod for forming a

invention is a nmethod for formng a container

con{aﬁi‘eg rGRESLHE QUMD %mmhglti?ésnﬁllx Uil Mirt Q)V G/ﬁl)sbeg%ﬂpg%' is fixed

whose peri p ery 1s 1l xed oaa CO I'ner
o cBpBirRE o IR BSY %&?5%6'”?@?3%%0@ gr 38&%’ (nid & casing

[ rior side of t.he external casi (12), and in
( 13)\&2'&11? &C%V%%.ﬁ?qﬁ@nera@sﬁw %%a Riche gt akcasiog (1 oansinerhich a foaming
casi ngV()12) and the internal casing (13) is filled
agentjspaced V) fhstwisenghe extemall @8ing (32)dandtbe irdemalnggsiageihd) i§ Gdlpd with a
Is foamed. [0024] The nethod includes: providing the
foarting hgém €60)] atdethé Evantinglsgenf (FONR feahad. nal casing (12)
with rectangul ar cylindrical portions (34a) for

[00241 NTRE GRS inchiBéS PréXdiRg the/ %rftélﬁé}l ﬁlién@f‘ dide 1f? at}‘l‘@ le%frnal casing

are located at both end portions of the extern
(578 BB AR LDy O U iy o
a.lon . |onofthec ainer is
Wh“'r%o 8o Abetmat pogioniie s 8§t§“’§%8"1‘%‘%? 2 18t dimension of a
wi dth, _dinmension of the container; inserting an
COHtPWF%M4tbnan%§9éh(<€aympb hay ] csossi seetion Whesei lengthgdeng & engitudinal
the rectangul ar cylindrical portions (34a) from

dimensioi o then eontgio¢rarsgloner thayl i etgtic af thorcrossnectidn aB4g)the width
wWth the external casing (12) and the internal casing

dimdnidh oftthecdidindrpineatifg o féctioaMdse (65 for E&geétﬁ‘l% d i@&mrfg%gent into
agent space (V) with the foam ng agent (60) throug

the feb@ng@et é‘ﬁﬁiélh@ﬂl pcﬁ‘bﬂ)ﬁsné%)cﬁbmpwtglﬂ AR ﬁéfbﬁ%tga; Qﬁfn%}lcal portions

Accordi ng to this nmethod rectangu ar cy rica
S ) vertical | vin )
<34a23’81‘§% Sl R TR Y R a0, SR B e an
ion of the ontainer is longer than a_|length
sy B fRBitg el 0366 { Vil Wiy hen Eooives B r6h Ry hevgsangular
cont ai ner, are provided at both end portions of the
cylindgifelnoréqnsi(3dadr i or si de of the exter nal

[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
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

portion (34a), the injection hose (65) can be inserted into the rectangular cylindrical portion
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casing (12) along the dinension of the container wdth
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
(34a)nand therrgoreh thei fapraingi agantapaes (3anrheailladhwith gt @agingaagent (60)
cylindrical 25 portion (34a), the injection hose (65)
throogin thee réatenguiae dylindrival pertior (B4da)g ulm bddiybn, ndle ire@hngular cylindrical
portion 7 (34a), and therefore, the foam ng agent
portiAB8a) th HeaRed s 4 plil&6f the ifjedtidR hbSAWNI ARETbre( 8@)injection hose
t hrough the rectangul ar cylindrical portion (34a). I'n
it r [.. ndr rtion 4a s
(657 phed 502 BELANGE Bparfol b A toiing AR PAR) Wil rtabity
Therefor,e, the.injecgtion, hose 5) can, be placed at a, . .
Morg e ARICHBE i Bt FR0HEs e FHEamEb B A G isa POEBR Ay pibich it is
Mthreliability. 5 Mreover, as described in the
diffigplé fe filk with the: fosming agent (60 nisrfilted| withy the foamiraziagent (60) first, and
which it is difficult to fill with the foam ng agent
ther¢fo®) thei foarhirgl agentwipade (Vh earf bafiiledowily thetfodrhimy afént $60) veititho space
therefore, the foam ng agent space (V) can be filled
left it thé fdaliting agumk Bghcagent (60) with no space left in the
foam ng agent space (V). [0026] According to the

OVRz¢ [ &k il e O .

(0028p 2 RSRREE! O Mgttt i gaClets Bpyrablshar, KO0l thd oaming
e f ] agent (6 i.s injected in t he . .
cger SBhee, (L irRE 1SeBRE Raeh (D), ip oMol ipep (ol i rpetes inco the
and the internpal,L casing (13) .tilted such that a side
foamyjng ager SP%?%((’& Vith the sxiermal 635ing{d2) #jddbe insernplrasing 653) tilted such
is inserted is placed in a |lower |ocation than the
that gisigle oppesediim p gide filgen Which thei injectiwslse 68 is msértedds pleded in a lower
(the seventh aspect of the present invention). 15
locafi@O@izh thikcside ffomgwtich theiisjectivintde (G5hés iheated Ttheagaimith aspect of the
(60) having been injected through the injection hose
preséfidvenfib®). t he foam ng agent space (V) |ocated between
the external casing (12) and the internal casing (13)

0 it Y, ' : t he. side
10027} O e e VO bt ok Rl Ty (RARETRE 1o LR Buen e
... side is aced in a.lower |ocation n the hose .
inediol Bors (D) HiGine Raive NGk POEIVA (ocalsd RErissRaB pugrplcasing (12

fil.led with the foam ng agent (60) from 20 the side )
and %ﬁﬁ%@wﬂycwla He) Aewe dusde Eraveh teithresidegprased tonke lislg, from which

t he foam ng agent space (V) can
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
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
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
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be thoroughly and nore reliably filled with the
foam ng agent (60). ADVANTAGES OF THE | NVENTI ON [ 0028]
According to the first aspect of the present
invention, the container interior side of 25 the

cylingrieal partions 634ay which)extendivettically pndeliichaire lneatedat bothend portions
body (1) so as to close the open end of the container

of thoexteind) casing (h2palonie thevditmbndidreof the RbataimengideNDW this structure,
(34) having the rectangular 8 cylindrical portions

stiffn%af thBicedin@X119Ndn \WRrihéreaedy BRM, WHiKethd c8se! i‘ﬁ%ﬁl@ﬁi 1l diagonal

both end portions of the exter nal casing (12) along

bractlﬁg sthllcPRE S (¥4 ¢ ?1? Liienes9 pf @h Qgﬁﬁlqg%% 1tngr§%srég§mthout limiting the

uct ure, st ness o

incre i,ke the case in which the diagonal .
arraBﬁé‘&ﬂ%g”@t F*}?c?fﬁps s dEdess, 34N feflnts dhep rasing (igs without
(11) can be increased without limting the 5
maiglepseg SFRMMand the shape of devices acconmodated in
the casing (11) and w thout maintenance problens.
[00290 02 8kcoxdingrtditiregsebond dspect @f drechrasepeitivenifont the rpetageitdr cylindrical
i nvention, the rectangular cylindrical portion (34a)
porthﬁnS(%a)Qfa@a%rcS@ gdction whdgsiength @E)"n? adbipitidihal ARBhLiGA bf‘ﬁhle contalner
di mension of the container is [onger than a Iengt of

is 188r HaBSH 1 loPh@ LRJRY s&é?i%nvﬂflgl{g;tslg'o lafeon

container. I0 Therefore, stif e recI angu

T, g Sl o i i amon

ult, e bendi |ffn ss of the casing i.n )
the fifEAInG e ReRCedt bR ERIG B PoRdiEaSamess LS ey (1) in the
in the case where a great force is applied, for
vertisglgigsiction ean hegcreaseder Thies evanris thercashwheramegredit dercofs applied, for
the container (C), the internal casing (13) nade of a
exampls; to tyamoter pordvandrethe saneside ofithe danmiged(()y thehistegabaking (13)
stress partially 15 concentrated on the interna

madéasfl B0resih3kan [HROBRY AL Frohh Nirg0 dhiigeddnby dthélsé}%ﬁt st?éss partially

the present invention, each reinforcing nmenber

coné&ﬂﬁat@d?ﬁ lg{eMg’ g{%a( Cross section i n whi ch one

e rectangul-ar’ cylindrical porti on (34a) IS

on reinfo menber (34) ed. to
10038}, 0 885! H%u B it 399551 O e oSy r0io8] 3G bOSinganember
nes in alllct with a surface of the external casin
34) ghf%a gShRetR ¥3 aped 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)

fhe container.

such that the elongated side comes in contact with a surface of the external casing (12) on the
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

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

9
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20 container interior side. Therefore, a greater part
of the external casing (12) can be reinforced by the
rei nforcing menbers (34). [0031] According to the
fourth aspect of the present invention, the

agepletqla rigasy thrgughnatr the dime pﬁﬁthnngmf(thdaﬁyammgcagaﬁu spacedV) with the
such that an injection hose (65) for injecting a

foamirgnagegt 669Nt Withnthishstruciises rliceihjdciib® hb&ke(65F 64rabe bﬁsﬁz inserted to a
cylindrical portion (34a), and a side surface of

de@&hanai| etely n i o
4N 851 16110 AR e T2kl B EQMNG i

porg%rﬁgﬁl%; a g uidd %81%0%'1” %%ct%ﬁ*uﬁ% hcgthn 6C pﬁggoléllgéﬂ?), (\);hich it is

agent space’

structur t he e (65) can
dlff%gﬂ ka4l qug%?qa@ang et e i b Rl G fanging AGSTRB0) firs,
am ng agent space (V), u5| ng the rectangul ar
anddb% rthe ifeaming genti pacq SVhyambe selighlydflledvwitbothe fparning agent (60)
rectangul ar cylindrical portion (34a), which it is 5

 throuigh thecthraughcholésl B4dy 34e).t HEhub parbriingwetht ab&@) structide, ke foaming

filled with the foam ng agent (60) first, andthen

ageiithpadeOMyicag ba gidled “Sﬂh&ﬁ@fc{a}aﬂméi’%;é nP&0 ﬁldr@@isﬂy,fdﬂdltﬁéjfoammg agent
with the foam ng agent (60) rough the through hol es

Spa(fe%‘w cars B killed With- théaﬁﬁl%r% %ﬂt @OL&EC%P&)Y ?n(?lteﬁlg?lku{ ﬁe

foam ng agent spac

am en 6 nore easi | nd the foam .agent
[°°3f2§acé°%7?9* b ot FRe} o prtteat Plaitings Sei0n{ igyang member
fi.cientl iably. 10 [0032] According to the
(38 F?\ﬂl& ésgi‘é%fﬁﬂy %ilépeﬂr e98n seqtiqpeist Previded, at e riddle portion of the
reinforcing nenber (38) having a generally L-shaped
contgings inteseastsidsrofithe entonaldesing(12) alingdhedipensionof e dohminer width.
container interior side of the external casing (12)
Themiferagstiffresdbfrthe sixtemnad fcadifig (1) whaibe Eiirtivdr didreased, and interruption of
Therefore, stiffness of the external casing (12) can

the fdew foff tHRNPEmiNCARAS rﬁt‘ﬁg fba{?ﬁlﬁg Bpd IsPate Q) bl ke dek \génforcmg

t he foam ng agent 6 in the Toam ng agent space

menfBer t(j‘B? cig%gﬁge\reﬁfeﬁ.f oﬁ? Iar}?%ﬂ.@ m{ng( é@ﬂt s%g& @@ c(a{})be efficiently

preve a resu oanlng agent
ﬁlle%% hbﬁlggtfg%lpﬁ gagﬁ} %1%(602. %’r?@’lﬁr‘f n st{rglzgtgspg%gxpc? %@thféhe container
t ai ner can be increased by the second

(©) fad 18?]&????& hi’ethﬁé?coelé g5inforgng msmbar (38) prodaied as@rmeidgle portion of
of the container interior side of the external casing
the gongainey| iptegior Wide dif W extomaloéastrige(12palbag tier dimension of the container

width.

[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

a cross section whose length along a longitudinal dimension of the container is longer than a
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wi dth. 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
bod¥ (1) to close the open end of the container body
length pi thescrpgsogrtifadalang thet width dimension iofi theneomtrdmes. ( 3U§ injection hose
havi ng rectangular cylindrical portions (34a) which
(65)eist impditedeintd del teytangalambylifdriaslepdraiomi(®4h) o ahd odidle to fill the
portions of the external casing (12) along the

foarﬁiin@ﬁgéﬁt%ﬁa&f(\ﬂ) RAtCHB FHfsE aﬁ!n@ év). a’!["ﬁiuse 8¢dh iRfthddsE Where there is

5 a cross section whose | ength al ong a

t r.t
not Lr%ﬁ%gtspgder}??mgiﬂﬁggleggjggtgonslgbg %ﬁ Jflﬂﬁé r%cgaﬁlg ﬂg {:¥111ncf)?10£1 portion
nsi.on. of t he nt ai ner ctjion, hose
G4d)s T PSR hoseo(Enaon ok SERF b n ey aRPing o3 (sPate (V) fo 2
(34a) fromthe outside to fill the foam ng agent
predgieamnedy/joogfiom brieg f Bantestenaylent cyliediical Thersione (i) ias 2 guide.
the case where there is not enough space for
Theiefiarey the figaning agerjtepadedNV) bars be éffibjentie &illed héthrthe fangng agent (60).
cylindrical portion 5 (34a), the injection hose (65)

In adaifiohettienseth@dar SidEbE P86 (MafORRich sp@cgfﬁé«(bu {oofifl with the
predeterm ned | ocation, using the rectangu ar

f°a“‘f‘%‘%'r%§ﬂ£§ (GO ATNAD AR ol TRECELRE S f’g?’hng agent
oo ) o by At Bt

with the  foam ng agent (60), |sf|IIed with the
[OO%an%ﬁ?gﬂ%z@g e theptsyenth aspect vhhegresent invprtion Hiei exgeragetasing (12)
10 space (V) can be thoroughly and reliably filled
and et mtempé cheingi( Y aagtifed 460y tinfe0of3h} injecivncifithe farntihg agent (60)
sevent h aspect of the present invention, the external
into ¢hes revtpnghRy cyhmdtidahpoitioh 6BM#e)| suchshaighé lﬁl)e dppBsdd ot 8 side from
at the tinme of the injection of the foam ng agent (60)

whidh'the injB&ioh&fobe (E5Y i Pis&iddi 19 gfabgcﬂin PRt RRafidfBhn %ﬁbse insertion
that the side opposed to t e side from whicht

in
31deI Ojggé‘r%%ﬁn’@tt ﬁ%rﬁ gBE%ém? s § I‘E%lnbeigﬁtcﬂ%ﬁ@ élrﬂl ﬁfn%}ﬂ@g; filled with
oam ent space can be thoroughly and
the ftg?‘?’ 1i&i a@ﬁ?tlrt 0 |gl | ed \I?VI th (:/Le f oam ng agentg (%O) BRI EF
DESCRI PTI ON OF THE DRAW NGS

BRIEF DESCRIPTION OF THE DRAWINGS
[0035] [FIG.1] FIG. 1 is an oblique view of a container refrigeration unit according to
the present embodiment, viewed from a container exterior side.

[FIG. 2] FIG. 2 is a cross-sectional view taken along the line II-1I 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

container interior side.
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[0035] [FIG 1] 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 In%f]e FIG 2 is a cross-sectional view taken
al onfFihé] | Fle 5lis-anjobbiqueryiew of a qafinGwigih fklBdeStheextamnal casing
oblique view of the container refrigeration unit
andvant interhalacasingrdoivering thel @in€ainéti iaweidr kiderofahe @Rtedial Rhsing, viewed
interior side. [FIG 4] FIG 4 is an oblique view of :

fron@ theohalimtinteds e, Vi ewed fromthe 25 contai ner
interior side. 11 [FIG 5] FIG 5 is an oblique view

't oG ST RS K ol YTk e RTS8 .

of t e | .casing, .viewed fromthe container . .
i nt eﬂﬁg’r ﬂ e TApp @Plgq Vigyrong thescoptaines extegigr side,{gr illustrating a
view taken along the line VI-VI of FIG 5. 5 [FIG 7]
locatipysof the dasing tpwhichwai lesd fsapphiedduringriestinger FEx 78 is@rcross-sectional
side, for illustrating a |location of the casing to
viewntaket alang deed iriesVidipMITesf RIGt 7Ag testing. FIG 7B is a
cross-sectional view taken along the line VIIb-VIIb

of FFEG. 8 FIGFBGs aBbblidjue vidy s iBGstRh ‘ﬂl&é\‘i%dé%tﬁiﬂa(mﬁe casing when

illustrating the position of the casing e
fod R 288139 §idctdSintoY [ form ng agent space.
: 010 ?E?G 9i J%EI éﬁng)ndl @ﬁgﬁ@odgﬁt(%ggcew ew of a flange,
[ f he . i Ny [ i de. | PTI
ol SIS AR TARS Wi B T SR o
., refrigeration unit 15 11 Casing 12 External casing
sideq3 | nternal casing 34 Flange (Reinforcing menber)

DESCRIPTION OF REFERENCE CHARACTERS

[0036] 10 Container refrigeration unit
11 Casing
12 External casing
13 Internal casing
34 Flange (Reinforcing member)
34a Rectangular cylindrical portion

34b Flap portion

34c Interior space

34d, 34e Through holes

38 L-shaped reinforcing member (second reinforcing member)
60 Foaming agent
61 First injection opening
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34a Rectangul ar cylindrical portion 20 34b Flap
portion 34c Interior space 34d, 34e Through hol es 38
L- shaped reinforcing menber (second reinforcing
menber) 60 Foam ng agent 25 61 First injection
openbhg 12 IaBction besei on hose C Contai ner V Foani ng
agent space 5 DESCRI PTI ON OF EMBCDI MENTS [ 0037] An
enbodi nent Odénthine present invention will be described
in detail hereinafter based on the draw ngs.

Essenti al | ypoah{]‘gg Ageht a9 descriptions of a

preferabl e enbodiment ~ are nmerely exanpl es which are
not intended to limt the present invention, its
application, or its range of use. 10 [0038] A

i ner ' ' unit (10) of the present
DE%@@%@#Q&QIE EM}#@?@@E@%SI ing or freezing of the
interior of the container (C) used for marine - .
[0037] andpormbadiment eft the, presedt inyentdins pld ce dascribedtin dasail hereinafter
t he open end of the container body (1) having a
basedydn thel draveihgs hdiseentialipstke fslbowngl dessripliosast.a plefegable embodiment
specifically, the casing (11) of the container

are efely GGHésORhick Bleindt ifinded tb AalitMEPrABY ihien®dn i dppfeation, or
open end of the container body (1) wth a_plura!ltzlgg

: . [0039] The container refrigeration unit

ltsr%%sekbglu%%fri gerant circuit (not shown). That is, the

tQi .refri.geration., unit 0) is.configured to .
1005370\ R Rt 260 B it chebrensis iberiind grovf cooling or
usin refrigeration cycle of the refrigerant )
freezipg itﬁc_& intgEor 8h dhey pordpipgr: {G) useds 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) has a 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
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the container refrigeration unit (10) will be

descri bed bel ow. 20 [0040] <General Structure of

Cont ai ner Refrigeration Unit> As shown in FIG 1 and

FIG 2, the container refrigeration unit (10) has a
COH@Mn@d qnl infernd] aseompmpdasivarspaies(S2) atahepper pottiva of the casing (11)

container body (1) to close the open end of the
on the irterioraideaddle ¢chraikayvi ng a cylindrical shape whose

one end is closed. A lower portion of the casing (11)

[00431']0t AU Epre &b (illjea béHdehdeP YZ?&‘C at} Qﬁel‘ﬁgpfaﬁ'(?@r igccgrte %E&énﬁnodated

forms an external 25 accommodati on space .
o D, e T 09
comﬁ%gedi tﬂt(tg? ?e&lgﬁgiﬂ& é:ll‘glfpl)lteil}? g]gc%’lm 2, be %Qtfe:@(%ﬁf%}j (2\4)(d]igfws a1(1:3 r(])ut31de the

conpressor (21), a condenser (23), an external fan

confaingy inta e eﬁe@ala%c@@wmdammspacm( 1 @nd stitansfems| the air to the condenser
accommodati on space (S 1). The conpressor (21) and the

(23)c orlbensedef@8)(23) &5 cénfiporedent edehangd heatr Bdtive@e ti@nkir outside the
circuit (not shown). The external fan (24) draws air

contalHe bA® a rORigeAAL AITHAT is|, HeQextd?Bal WXL GhMBHaRACPIDOEAY O titutes an
space (S 1) and transfers the air to the condenser

exteﬁl?aﬂur z&gndenser (23) is configured to exchange
between the air outsi de the container and a

[004?? ) AFSHEPh i 2 T 3, RnSEpg pleF b aARo4 by SO 2R (40),

shovvnln FIG_ 2 and FIG 3, a partition plate( 0)
a fraé%FpWPEan% (4, adapastitiorpplate sHPPorh msmbersidft44re rbkis disposed
43), and partition plate support nmenbers (44, 44, . .
on tl e)con@lrm dpedenside of tthe casimg &1 I)er Thist martitoon piatbe(imo stpeeates the
casing (11). This partition plate (50) separates the

interiioxt &ff ihercoafaineh €Cy and ahd iterfsl) aceBiiniodgtidnm §;%Eél @32) from each other.
accommodat i on space (S2) from each other.

The P&rtitnbhlpme Piedi§pided sehIhat RERE s I%ﬁod%t&ékﬁtthé Q‘ﬁﬁoﬂhﬁla e (50) and

eft between the ‘partition plate and eac

sy O SR A AL 5l A 0,

e VO N S RN S —
the }nt[]e?ngloggcgrlnnm%rdatllg]r} (se;galcg r(S%)I gr(le ﬂ?ef cgr?cgm(e:? ?rltc?rlor(s}(:ile) 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
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Li ke the condenser (23), this evaporator (25) is also
connected to the refrigerant circuit (not shown). The
interior fans (26) draw air inside the container (O
t hrough the space above 20 the partition plate (50),
(26)appfl theapedporateth@53iis provideseineempppen pertipp 5)f, th¥hwesing (11) on the
evaporator (25) exchanges heat between the air inside
contairer aotetier side. (The anaposatocholdipgr fravhie (88)dist dumfighifedi 9 support the
returned to the container interior through the space

inteR6} Ps Q@ RATbEdtioAbIN AR valibraBy (29 %0 tha@ttﬁé hiP Ensﬁcfbntﬁe container

(26). The internal accommbdati on space therefore
(C) Eﬂgﬁ&%}d&&&%&?@gb&;ﬁoggahgo&g %rffl ggﬁ%&r{h? %E?Tli 9‘4@5% (2622 One side
ofa%%sden%‘l BAGR Be0% fhish GppiFients %m%%gféo{?fpefet%%@&%%%? (40, 40) s

on the <container interior side. The evaporator

COmFFGFf‘éu g lptesstend poyhg evaperatqrdgiding frems (pPor Further, the lateral center
interior fans (26) at a | ocation above the evaporator

port{o@50f the ¢viaporatonerodding ifragiedd 5} lie carmettad nerthe (fpercemd of the frame
fl ow downward from above the evaporator (25) by the

suppot @embér @aNShicBGs fixéd® thé BentSinef inRFoL¥HEBSIHR flat@ﬂaﬂ&@hter portion
(42, 42), which constitutes an upper portion of the

of ¥ ABing Pl oA Onichecrls? vpiigaMPCt od o @ lateral end of

he evapor at or "(15). Further, the
05T 5L 68U BT 89 Lo A SRR Bl P e 1)

which is fixed to the container
Spe"rlﬁgﬁfyp S?Chsﬁn%est@f (4{%51 bag 3 tlpmn POBHINGA Lhennnpepd tathe dojer portion of
casing (11) and which extends vertically. 10 [0045]
the qzﬁéigsﬁqdé thet pyetrydes yntarthe conteiger ntertoe, arshhas therextension plate (42)
interior side of the casing (11). Specifically, each
placed de thetcajunir fYrtibags 1 and konrectedns theruppérlondadmineedl@n bortion (41)
the |l ower portion of the casing (11) that protrudes

and toth® up ainad Mg casitb®110r, and has the extension
pl at e ﬁéﬁ pl aced ontgshe)ocol um portion (41) and

[004g])n el 8ol MEerHPARE o?@lger Q{aﬁ&l}?or%%ufﬂg ix%?m qg)nTngg{%qorted by

an to f e upper portion o e ‘casing
evapor at or

bot ends ol di.n )
the 13k §fayi . Bl a6 poriones S S~ Brarplr e e (1) i
t he er center portion_ of the evaporator hol ding
supppfteday }fg?am%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
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

the partition plate support members (44) are attached to the container interior side of the
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supported by the frame support nenber (43). [0047]
Each of the frane support nenber (43) and the
partition plate support nenbers (44) is a colum-Iike
menber whose cross section is generally C shaped, and
casipgél Prsugk thae @achugpfitbe framersuppor( 4@nbes (439 g thet featitidrhplate support
partition plate support nenbers (44). The frane
mershipp ¢44) isrepdictowadBihe issmé diradtia Adng the widthelimbnsi@NbLthe container
portion of the |ower portion of the casing (11) on

(in RIOR 3CRMa2d DRridhpt eri or side so as to extend
vertically. The ‘partition plate support nenbers (44)

03 25 AR B L Sy s o
sccquyR Tt DA< (S2) L e SHEAOT At A ORI L) HerABEPoq, e e to the

. are attached to the container interior side of the 15

sidecstayss (d0)( the )rasmectupporameaben(48), and ghef pagtitéonsplptp suppomemimbers (44).
(43) and the partition plate support nenbers (44) is

Dueap dinis stowane, 4 lvad appiteddd tiecparitioraplaeqS0)ie trahsfédied to the casing (11)
di mensi on of the container (in FIG 3, toward the

throtigtg tHe) sidd &Qf’sgdmﬁ&h@?ﬂ%ﬂe%ﬁﬁoﬁ thehiber 8439V4nd thBDartition 5plate support

partition plate (50) for separating the internal

men?&?&gﬂilﬁ,g‘?td%%bwﬁp@etéiﬁaﬁer.and the interior of the

cont I's connected and fixed to the side

ay 0), .t frame support, member (43), .and the .

100434 2 R S o P, s SIABAT DL late urbehrtiB, 4 g window 27)
séeructure, a | oad applied to the partition plate (502

provided; With @neanepzble doemesed suring meintpnance, anddastaheensilajer (28). The
stays §40), the frame support nenber (43), and the

ventgator i @8 wopdtiutes suppulationmdemtierr $or( detilating die sinsidbettle | ontainer.
detail later. 10 [0049] As shown in FIG 1, the casing

Furthidr] jn leRestrical corhsondfissx (20 isi dishoséd ¥ £WcHidilelvse( 3 the external fan
provi ded with an openabl e door used during

(24) IRt &RARA Yccttboddn _§¥>é€:@ 51 G ca_(sig-%z(:l prhe

ventilator (28) constitutes ‘a venti I on device for

nt j ' Ak~ RS de. t. niainer.. Further n
00345 M SHER 11, 20 5abE AR b2 ot o
l.ocation cl.gse to the external fa 4) in the, . |
contgBFE PHEHOG e rRIcER FirrD p%?elélgdéghyocaf%t@vethea@rlwe( fatprior side.

15 [0050]. As shown in FIG 2, the casing (11) has an
The gxtepiah spsinm6i2) ds padg of ae atumingn a{lpy and is attached to the periphery of

the container body (1) so as to close the end face of the container body (1). The internal
casing (13) is made of a fiber-reinforced plastic (FRP), and is attached such that it covers the
container interior side of the external casing (12).

[0051]  As 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

attachment portion (31) which is located at the outer periphery of the external casing (12) so
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contai ner exterior side, and an internal casing (13)
| ocated on the container interior side. The external
casing (12) is made of an alum numalloy, and is
attached to the periphery of the container body (1)
as tg surzeundghe upper noktéone@ad) A the dowerhprotrasiom portion §3)yand Wyhich has a
The internal <casing (13) is nade of a
rectinguéar-shepen vhew eibweld ofsdm che( &) , Adndinug slldyaftipds $34Nreinforcing
that it covers the 20 container interior side of the
merS¥r§ i@ ngCagdneeally P2 hapb®Odd scifios, R HeR iff[d&aildate? are welded to

| ower portion of the external casing (12) protrudes
' t t imgy [ hQ ernal __casin 1
P amlé ﬁg fhue esC}gﬁ&Eﬁ% er p%;r1 ?l{vgkh(e %E)nghwg{/tfc)égy Lye- at 3% &t forfidns along
appr oxi mat el | anner, shape, | ower, protrusion,_. _ .
the it s of s Sricarl sprine and e Siieehisient BRRIAR &P is provided with
interior and which has an approximately rectangul ar
a plyality 9folasitpebplsisgsd ICat  Ads@Bluminueiatioy flapgast(hetrshown) having
(31) which is located at the outer periphery of the
an approgmattly dashaped €1b2Y sestion 46 pasvitlal stiparts ofi thetdtaching portion (31)
portion (32) and the | ower protrusion portion (33) and
whitthégtbnd fierally (€] &Nith @hd POARRs MRe VérEWE difneRdIdbA BE the external
front. Alum num alloy flanges (34) (reinforcing
mbers) having a generally P-shaped cross section,
escribed in detail later, are welded to parts of the

taghnment portion (31 ich e d.verticall i..e
(0053} " BERRSRheBR b RE et S pR LA bR ShrsheRey th fiphey of the
the external casing), and the attachment portion (31). )
operyige of S5 QBIARET ROOY (Dh o theyinisah SPEBE (b Bead & Meatinforcing
FI G 43. Al'so, alum numalloy flanges (not shown)
mentgis 4) (sa¢ BlSprox byrdessrtingFbaltsaipettie plusktyseftholemofithe attachment
provided at parts of the attachnent portion (31)
portiehi(8h). extend |l aterally (i.e., at both end portions in
the vertical dinension of the external <casing). 10

005BPO5RY sHIWS irSEIGI &, ¥ oF thOWandel I TPt :
[ tg be ;ttaclhed to the peri pheéry?%maﬁea%%%g i%lg@élﬁﬁaéportlon

(34a? ﬁ%@ ?gé'c{%)gm}élé Ig:%c%sb ?e\éd;[if)nllpg a}xﬁr:glﬁéog{rlgﬁ {31%&15)8 ?%febg %g%é%}x%ﬂltward such
o e I R PR SR8 St e e

eacg gl%nt he fl anges g34) has a rectangul ar cylindrical
laterme ¢ ges (34) therefore have an approximately P-shaped cross section as a whole.

casi

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
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

manner as described above can reinforce a greater part of the external casing (12).
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15 (34a) having a rectangul ar cross section, and has a

flap portion (34b) extending outward such that one

side of the rectangular cylindrical portion (34a) is

elon%ated,_as described in detail later. The flanges
[00344) Thpgrevigien aizthe flangem390xp ke exiermal ghasiped12) e increase the

section as a whole. The flanges (34) are wel ded and
stiffhessexf the extamahtasaph(ient Also,tdschoyid 1) FEG.CH 4 foaminghagent space (V)

rectangul ar cylindrical portion (34a) and the flap

corrBspohtling t6 IdecfBar ¢y1in0AEAbrtinl(B44)@n 20 B ACIAEPace between
portion (31) of the external casing (12), and the

the ﬁ%ﬁil.c&ﬁﬁ%?fgﬁﬁ%{%ﬁfefe?&?ndl @Ls‘?ﬁ%ﬁbz casing (13) is

positione e ap porti '34b). The rectangul ar

l'indri,cal portj.0 34a) and the flap. portion (34h .
005 ' B8] B3 0 5 2 05 e BRroPn i) ik ger st isthe 12) s
the manner as described above, and thereby, the )
conyinuons wath the uppez sidg of thelawerpspusion perion BPhand is pravidediwith two
casing (12). Al so, the flanges (34) attached to the
operiRgE(Aal 32ah8d vigw(wijownattlbetiogsclosertndhe wsped et r i Spedifically, each
above can reinforce a greater part of the external
of tlRB6 opehifgs2(32a,13a) G54 benbiidllyrcotahGilashabe, tane thd éfﬂsglﬁﬁgs (32a, 32a)
(34) to the external casing (12) can increase the

yp :
forniﬁﬁi' 1&|tﬁ(3’@ﬁ%e?fgoff;tﬁﬁ (8%) &t 'aﬁ'ﬁnééﬁﬁiegwtog%)gﬂ othet §Pa lai’esrglscﬂge\é?%n. The

oam n_g ag_ent space_ corresponal
onsh U, £ 20H: B 5 LR BEE Bt 1R p e e
o TN N C AW X

12) is continuous with the upper side of the |ower
[005%i ot Fslogigr proitrusion pes®p, (3 dridcludespnopipeesiirface portinn (33a), two side
openi ngs (32a, 32a) as view wi ndows at | ocations close
surfgoe pdréonsp(B3b, 88c), adpeer furterk|porti@n(3sd),odnd Hé®&om surface portion
openi ngs (32a, 32a) has a generally rectangul ar shape,
(33eRrndSpaericaly adk 6f thd apper3ddice JortidiE@ 34)) tHeSweiPR®face portion (33d),
a

portion (32) are arranged next to each other in

and 1RWRHBM DHHES dor???. gélaj(alé%% %ﬁgﬁ%lg gect:ta(néaﬁr sl’?h%?,) whitd BB ide surface

In the upper e opeénings tornmed In

Nt a casin 3) together constitutes.the
portbfIE (148 3G Rave F55n05huY ket R e WA T o845 iklTed.  Thus, as
| owe rotrusion portion (33) includes an upper i
shovay, iy Kl 4 et lowRT protysion pogiio;(33) ingludessthe uppgrisugfage portion (33a),
(33b, 33c), a lower surface portion (33d), and a
the sidst sustece perftions (33y 830nthe lower surface portion (33d), and the bottom surface

portion (33e) connected to each other to form a box-like shape, in which the upper surface
portion (33a) is inclined downward to the lower side of the container.

[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

member whose thickness is greater than the other part of the external casing (12), because
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(33e). Specifically, each of the upper surface portion
(33a), the lower surface portion (33d), 15 and the
bottom surface portion (33e) has a generally
rectangul ar shape, while the side surface portions

the (cadipres3Bc(2 1 hass plasedyemahealdwer tsuefpez portiah (33d)pe Thist theardsshat it is
one leg inclined. Thus, as shown in FIG 4, the | ower

possiblettb usduee, fRrtdutiof ﬁﬁiveigﬁﬁ lauHRENdsE D f PR VF eﬁﬂéﬁ{aii@@smg (12) other
portion (33a) the side surface portions (33b, 33c),

thart 1He 11)@&‘@§ur§a%ﬁ) <§) (9%2 . (tﬁe'3 Q&dcah e r@@% '?%om 3.5 mm to 3.3

surface port nect tO eac

hape he er_sur
o B T @gﬂan?faoﬁ”ﬂe ang] P?@Opﬁi%dwfmgffdd&e the other
oftLhe con%alner 50057 Further, the bottom surface
part e GHieps é§snitgs(1|3 dJetigissesistapceofithe gortionray whichsthgilewer surface
interference with a notor (not shown) of the external

portiain (332 jand ctbe rathefapasti of thet kxtermat easiag (12)carenwelded iosignificantly
space (S 1). [0058] Further, as shown in FIG 1, the

reducedvbecamise hiahecyplr fatigue (s%aﬁls)edlas theaelded partidhatue to Afbrations of the
menber whose thickness is greater than the other part

comphesbdie2ext qﬁé@éfo&a%&ﬂlﬂgs)s’ofk%ﬁ@m sufdce ?@rtlon Fg33dt).nee>ds to be

conpressor (21) is placed on the | ower sur

grea@e%ginn tﬁlehfhi\’ckrﬁg?snéf %1@ %‘ihe r%)a{'tsof RO SSI ol Ip%s(la%gr ?@;f(g £ E[.ﬁe thickness

ucti on ckness ©

rem?gg&%mg BT S

. However, if the thickness of the | ower
redt@afi fra@é éarm Y 3(rrgadt}w istess dlehti sleanld b eonsidderegtih eelationptarhigh cycle
of the external casing (12), fatigue resistance of the
fatignewillomadruplehi ch the | ower surface portion (33d) and
the other part of the external casing (12) are wel ded

[00393 sAgrhbwadAtHIG. 5 ek Grandetams 1) ellowscihe shatd Gf'ﬁqe external
i s caused at the wel ded portion due to vibrations of

casut@ﬁ 2), GRS 83 er(chler npom ?‘72 Whi htﬂ}gtr\%(i& G0 ?l'?esco%atn%éﬁntenor S0

|'ower” surface portio greater
as to Jlb%etséﬂnﬁlﬁg ?ﬁet %x%rﬁ% %ﬁlﬁ% E@B’l%ﬁ gy ofﬂﬁégl t il 931%—_@%21’5 II)or}gon (36).
Th %p if the g <£ﬁfss of the | ower surface portion
e?%‘sf CQVer PPEWEEH e FRVes PArtipnn3p) areintagrallysformed with
that should be considered in relation to high cycle
eachy %ﬁl?rguér hgj ypper) geier pprtion (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)
and side frames (36c, 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¢, 36d) are located on the
upper side and the lateral sides of the cover body (36a), respectively, 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

project into the container interior from the cover body (36a). The cover body (36a) is
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[0059] As shown in FIG 5, the internal casing (13)
foll ows the shape of the external casing (12), and
has a | ower cover portion (37) which protrudes into
the container interior so 15 as to correspond to the
prowided pithtwe Spprgey fpp yiewawindaws which) cgrregpoad do Hiclkapenipge(32a) in the
cover portion (36). The | ower cover portion (37) and
uppeheortipp £32) of therexpeondl icasing @@). are integral ly fornmed
with each other. The upper cover portion (36) is
[0061qnt The Ghigpevditthe IdWRer UBPEPORIIEL(3T) ist 4pprd@MBlely he\%Be as the shape
portion (37). [0060] The upper cover portion (36)
i . ( , . fk a .
of the S G0 SO Bor UGN cx BB BiflD (7B B ot portion
neral Ly C shape and .sur nd th caver bod 6
GTRREREE, =Y P RS PR () Fesifs sifee oo 4h T Yk 2 tover
tJocat ed on the wupper side and the |ateral sides of .
surfpeeapQrt o £3 -agnd(sbeiiom puréase Pertiodl (3 7e)and he hesveyj qgaer portion (37) is
_frames (36c, 36d) extend downward fromthe both ends
slightty bigger thpn thealower BBivusion pooiom (B3 )yefthe aikieynal Casihapk) as that the
a whole. Further, the top frane (36b) and the side
lowérr eoves pofom, (33Pdhn Sovghthk Yower prodjusieh pordich {383 from the container
container interior fromthe cover body (36a). The
intei®VEde body (36a) is 19 provided with two openings for
vi ew wi ndows whi ch correspond to the openings (32a) in

e [.on. {: .Ih xternal casin 12).. .
10042056 THE RRier SRRt LY KL FA3: piBly 35 risebon openins
proxjmately. the sanme.as the _shape. of the | ower ]

61, PR e K il 6 S8 omohose HE)Rr nieebine colGrimgp agept (60) into a
The | ower cover portion 5 (37) includes an ;gﬁer

spacg (P 42 dogspingagent(spacg) between shedexternalf casimgd2) anshihe (i@7nal casing
37c), a lower surface portion (37d), and a bottom

(13)snanfbecipsqytedt | Spedificadly, asTstewnoineFIGe @y dre ooret swifiade PoYtivrs(37d) is
slightly bigger than the [ ower protrusion portion (33)

provadedt Wigh @Xirel iARktiGASHehthg( %2) atSPlocit@dn ddHRspdrdIYRY toGRY Rterior space
portion (37) can cover the | ower protrusion portion

(340? 33khd tQENRr %91&‘&&1&?%4}5?%%&) Ut Rl glgage\}m 93t4[ﬁ,0gr§d215 pided with

ower surface portion provi

scoBRSAai AL SR PRATR of P 4R povion
(37d?ga?c§]r}g {hﬁeozlinlerr]ltsign aof 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
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

enables the foaming agent (60) to be more uniformly injected into the space (V) (a foaming
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space (V) (a foam ng agent space) between the externa
casing (12) and the internal casing (13) can be
inserted. Specifically, as shown in FIG 8 the | ower
surfa e portiqgn (37d) is  provided wth

AgeRTPAES "8)5‘”8% erigkiqraal) caging { 1 Poang ﬂ’@rint?él?ql ééﬁag]&mg {»FIG. 8, a
the interior space 15 (34c) of the rectangul ar

throggh ppening 4)io farmed at 8aiddlefportion dfithaipavet Sufacegmations(37d) along
provided with second and third injection openings

the (ihigsnsid@)ofethe bodthinendidugrior ssdeasidl thé air lWhearthé sdecacefilled with the
portion (37d) along the dinension of the container

foading@taBenibg) directly communicate with the foam ng
agent space (V). Specifically, the second injection

[0064 en'A@ %h&\ggzm FRG.R. ?ﬁ/é cgﬁg(p%&lfﬁ‘erg r?gﬁ e((I) ? ?»?F({fgﬁ? Hﬁ‘ieélezil csﬂng (13)is

i'nj ectl on ‘openi ng

ben tﬁw?ﬁaex?%ioeef P RN fig i SRR CRUAGN cilhe outer perphery

di mensi on  of the contalner The first injection
of thfp@?ﬂrwé cpgng (13 ippesitiqned ed the Bepoportion (1) ek therfirakze (34) when the
casing (12) than the second and third injection
intempbersmgy 18 62 attéGied t§ e @RfernbheasirgoiiRsi on of t he
plurality of injection openings (61, 62, 63) in the
[00659WeThus; UvHeACte AftetraP Radisy ¢)3)ak a&B&eHnﬁ)Qhé‘ %kte?@ailcaang (12), the
(13) along the wi dth dinmension of the container

Rl CURHS il @?ﬂte%&a%&nm‘l%8“@45@2%@3“"(32% and the
t he t er nal ca t he . .

lowsk ﬁ%&?‘)ng?&e“??ﬂ)g“t%é Shiinef e S(l%ﬂn%%ﬂﬁﬂowsémﬂﬁ@mn portion
(gﬁ% s formed at a middle portjion of the |owe

(s chghal t[a% feanyng @sem)sp%ﬂe&?@ 25 e riBeTER B HEPO A 445 fommed between the
container wwdth, for releasing the air when the space

externgl £asing (1 Djand thinternalaasing (2en{The GoIming Hzeat@D) Asinjected into
shown in FIG 6, the outer periphery portion (13a) of

the ﬁ)hmirigagenm;:lace:GS)i thpufh the ihjsctidrespeningyved1d 62,63 ) @X tiRrihetnal casing
of the container (toward the external casing). The

(13)0atidell fRMddaB &6 a HerthADatridr @143k skAph BOFIGL3) 1S
positioned on the flap portion (34b) of the flange

[006%;34) H¥ReR _Lm)%vn 1ln ( :E% ﬁa{hggzgéﬁaﬂx%] r&gf or s§de fttﬁg b t?rnapc?smg (12) is

ternal casing mhen Hes i

ached ernal casin 12
p mvf‘ﬁé W%&G%B?dg Eed'i’/tlgf‘"%fnle ((gé) oversegpad gW%%{FZ‘n‘grmemberS)
interior side of the upper portlon f32) and the
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
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 arranged 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

the L-shaped reinforcing member (38) comes into contact with the container interior side of
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| ower cover portion (37) covers the container interior
side of the lower protrusion portion (33), such that
the foam ng agent space (V) as a thermal barrier (14)
Is formed between the external casing (12) and the
the pripaheasingadhgviersy therpwisctamhpightelethe Lgmped geinforcing member
injected into the foam ng agent space (V) through the
(38)i 15j kest itlom theethickgess (lthe 6dambf) agemt tshacei (WM)er Thbt csagher@-shaped
15 (13), and is foaned to forma thermal barrier (14)

reinfgciaf avsmbers (B8(38,2.. . ) @RGRbvitted SuchaBat APt isNeftb&ewedn each of the
the container interior side of the external casi ng

L-slfaégd rélﬁforﬁhgvrhéirﬁgerw 58 &g Shap?dar{cfs bl n@ft&'h gczﬁﬁ{g’ﬁlrﬁ With this

second rei’nforci ng nenbers

h ectio and endi n
stmé‘ 0% %%?ﬁ#ﬁe i Eﬁrﬁ g shtine { é%aw?wa@%aee??ﬁl e ﬁeymcreased and
sha ed. relnforC| nbers (38,
the fraﬁm%& Igintorehg membgre ( %@?g i on- bflo ot l@%@wpbﬂvfet ﬁl@ﬂg pﬁ éhe foaming
contai ner interior side of the external casing (12)
agerg|sparg (Vi méthgherfoagiimmageht (69 cont ai ner wi dth, such t hat
two pairs of the L-shaped reinforcing menber s (38,
[00638, Furthey, a phedlitpaif wooden fdineg (30v39gene) atd Jispedlin €e foaming

L- shaped reinforcing nenbers (38, 38, ... ), are
agerdlspat0@d) QIR tAROUE \ﬁd@)ﬁe@tﬁl&ﬁfes (F@cy, L- shagedandwiched between the
relnforC|ng menber I's vvelded and fixed to ?1

ter

exteﬁ'ﬁi @{ ﬂgn(aﬁ?%ddplg}t %%%)rc%&%hné %&eg{i%gf}’y as g’v%'n r{agr%ken 11ne§ in FIG.
cont act vvlth contai ner interior S|deo

4 ths Jrasiieh Aoied G 3 312 ) G Sé’PFth*Hé?OB‘r ideRarions ¥ E)mer gfrt of the

he L- shaped relnforC|n menber (38) is less than the

extemarl 38 61 29 falqngethe dﬁﬁﬁhrfgm&g%m Stasb eengd\portiorhist prokided pyith three
L-shaped reinforcing nenbers (38, 38, . . . ) are

woogenp {tianhes! (3%c3P,t.hat ) avlignextend in dfet ldfictowight dimctiorofind Iwhich are
L- shaped reinforcing nenbers (38, 38, . . . ) and the

arraniget] arulie] wastih gthed 3)TheW¥ whoddhi ffankes(B 9,15t U €) ark BRiced on opposing
stiffness of the external casing (12) in a vertical

sidedlbf @tIl-HhpedReiRrdiRg hiRAdREL (3§n§l8 t gg r%htﬁg &fdth dimension of the

rei nforcing menbers” (38, 38, nterrup
) 1 B AR89, 0L e e
hole?@ifﬁ?” <3 i i irogs pation (Lt HisdongoBeHrpRAggion (33) of

(39, % are sandw ched between the
the external casmg '(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
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

if such the force is transferred to the external casing (12) from the internal casing (13),
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10 external casing (12) and internal casing (13).
Specifically, as shown in broken lines in FIG 4, the
wooden frames (39, 39, . . . ) are disposed at both
end .portions of a |ower part of the external casin
defqrmpsion phiig extrsnalicating 6h2héﬁsb%wevgﬁe,dwbe@a@seﬁb¢ stif§ress ef the external
provided with three wooden franes (39, 39, ...) which
casing { BY)ds ingreafral byethe Lishapédyeinfolicingaénmtrersi3@, 8yi. ch) ar e
arranged parallel to each other. These wooden franes
[006939, F3Qexampld, oae Su¢H Rg&imey b@ﬂx@ﬁﬁpdw 10bd vigless @F,ﬁwfb the casing
L- shaped rei nforci ng nenbers (38, .o ong

(ant éft#éﬁs&htbu‘fﬂr W@ﬂ@efé@ioﬁf?ﬁr@qﬂg9 ?0331%1 fr?g tlangcc];})gg%ﬁ?e'? Hi@{)gg\% shifted
¢ &h ’§ 33 q; gh gotto urf.ace .
pror Fon Eaénfe)regr gefa}%g’ ngﬁeb%é &F?‘ﬁgl U0 a5 Bsd aolsmg)glurmg the

external casing (12) has a |l ength shorter than t he

tran?pé’ﬁt&f‘ﬂ%o T#‘etcﬂ’étaﬁlf’h&?) RYgoEesk $teames.  This structure
enabl es the wooden franmes (39, 39, . . . ) to have a

[007] npAb Hessdibsdh irpthe aboymp Arestide2Baysd 40y éhecfzaree suppattinoémber (43), and
part of the wooden frane (39) has a reduced thickness

the tpartaioni plate wtEpoire nentersv(44), meiicH usporg thepagition plate (50), are
provi ded adjacent to the hole (33f). As a result,

conrfedRRaiBafixen t& ARlcdnfatder BRed AR th& DRssd c&lﬁggﬁz Therefore, the
applied to the internal casing (13) can be t ferre

imp%cg }Ja!a%pﬁfi&f{ontﬁja eﬁxgﬁéﬁ] glatn{ f?% 1sb(¥angf<1,?rew &il% Qntfegxg agglgazS) via the

nanner as descr

.. Even 5.if. such the fo nsferred to the
side 8&??%F g ik SUpacy| meppe b hd e toRauat guRpogmembers (44).
~, | deformation of the external casi ng (12) can be
The bmeafé Aeadyishern ransterred totthe pxiems! esingrd 2k Xiaghe atooden frames (39).
casing (12) is increased by the L-shaped reinforcing
Herayghe externaBgasitBB(12) is reinfof@d6§] thedr-shepedrpdinforang nemblers (38, 38,
force may be an inpact | oad which is applied to the

...), and thrgefofe] dgfofrhationefelnéaéraglicasiag (106§ pleveiled!NiTh ofHed Wwords, the
by goods in the container which have shifted 5 toward

strerfghle of G MdRa11"dFfthé 9%’11?% EH‘? df1thd c&ﬂtgi}lelbfe(fﬂgé?t ﬁlélﬁp ¢10) can be

as hard braking during transportation o

I truck, etc. [0070] As described in
mcréig&f@b@;@ab&ﬁ]st}h\én%% stays (40), the franme support

[007Iir]E nb—%truc(,tulse? of ﬁange-

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
(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

(34a) of the flange (34) extending in the vertical direction can prevent the external casing

23




10

15

20

25

the partition plate support nenbers (44), which
support the partition plate (50), are connected and
fixed to the container interior side of the internal

casing.(13). .Therefare, the 10 inpact | oad applied to
(12 fﬁ@n}smgi sgificantlyrdetqraisyl apd damagses eiep shep@ yerécal bending moment

~ internal casing (13) via the side stays (40), the

is apipligdto thesptermal vamvie(12).43), and the partition plate
support nenbers (44). The inpact load is then

(0073 ankf géreedl, & doichehgtxhay balse @asheardddfdriatiohds bPSlisRORNBE stacked
frames (39). Here, the external casing (12) 1Is

lepf b & | r
cont"agi’efh @C\;ﬁﬁenéllfl%xt ‘{iﬁxen:pies e &flp 1@ tPbad Gide. M 8s Qzﬁodlﬂct test that

7)), efore, deformation of the externa

3

- ' (12):.is: prevented.. In other. words, the 15

sim e} B hEbie) oL £SO tp el “Bligl R 05 3Ry Tt am actal force

. _contai ner refrigerati,on it (10) can b i ncreased by,

is aRd 10, o O LiE GBS EG fo cas 8 sher delrmetiamgkihragptiner (C)
a structure of the flange (34) will be described in

and gbecki the Beengith af therconfadey #T) whemthetshearatdfamatior s caubel. In such
flange (34) includes the rectangul ar cylindrical

the festy partiqulaélf if Bkadash swhierech fordecis tappligd tdrtwordogiters o8 theosame side of
and the flap portion (34b) extending outward such

the donediné?(€), EeatGbrck RABts roﬁ%caébgiﬂga('l 1P tho ert&iabr RATdetAdn unit (10)
(34a) is elongated, and therefore the reinforcing

localAMR{ES oé\éf"érfdl;dsisthg cPEtﬂ%re? lolx?y gg S hfﬂsﬁq?,gh %ﬁ?lh ﬁl%.ct%égt? F E%rce in the

The rectangu ylindri ca rtion avin

._abov ross, secti.on can J.ncyease bendi ng stiffness of

direqtign"of S EBRiainer Yittho’S @pplicy To L 1R PeReE dortiam Holbe gsine (11) as
That is, the rectangular cylindrical portion 25 (34a) )

shovgy 1y KIG-£14pithich sespltein @ waverdike deformaatinny off theplags-like upRsh portion
can prevent the external casing 23 (12) from being

of thejcgsing (tlanm the dirstbomenthagadaldaHwgdahecoeshowndn F&G. 7B.  Insuch the
vertical bending nonent is applied to the external

casecasintibr (vh2g-liké Qefégthatioh gensicads in thefifteall todaig (18Ymadelsfan FRP.
a shear deformation is applied to the stacked

Theref3t,3itREY § doftendRA: onf BE c@t’h@n?&%on {R$ betHebn | et Gover portion
one side. Thus, as a product test that 5 sinulates

50 MBS SELANE B 8 e B BELLOITES, 1 B 3 comero
loweg %E)g er:]qac{?{i%x%,] E?f) %sf ntg%é%ﬁc{daé% rtﬁc? é:n?agrsleer i?l&?igg girde), 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
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

vertical direction (longitudinal direction) can be increased. Since the flange (34) can
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and check the strength of the container (C) when the
shear deformation is caused. In such the test,
particularly in the case where a force is applied to
. two corners on fhe same side of _the container (O,
lncrgéséaffle fhsndmgagifinesn ot the exemalycesing (18) inrthe vertical d@pcnon local
refrigeration unit (10) 10 | ocated at the open end of
defarimetiomnt démage dfdbly intdrpal cabiag (13, dukerto stuesk pattally @shcentrated on the
force in the direction of the container wwdth is

casifg Pl Ii) @ theoconiiyer trbf@igeafien upio(10) @an BE pidventé@&vahdf (hkldontainer (C)
as shown in FIG 7A, which results 1n a wave-1li ke

1sdé¥§fr1@é’d‘ﬁfd'sﬁ@ar@cﬁa§§€% @@tlﬁxﬁamvypper portion of the

casing (11) in't rection orthogonal to the plane

00, oB8 “E%W%IeF%ﬁré Fis o8 Pt g R ifion (40 of the

f an FRP. 15 Therefore, stress is
ﬂan%f‘of#c“é rﬂkrn&t %a lt&la@ak@méﬁlob of theospriaigeris eppreninaialy the same as
upper cover portion (36) and the |ower cover portion
the hght off the learter pedplealy portinnnd 3¢)1 3%., thenbgpbition! efr the dnternal casing
corner of the |ower cover portion (37) when viewed
(13)f r Thug, ke ewmdngulae cylindrieal portioh (B)a) i9Eldsaa® e iR@tbt surface of the
the corner may be damaged depending on the | oad

1nte@§pédsﬁ@ 19) ihhelseid in WARA4he IMerkbiedsRl (15)6s aRMRd tﬁ?heaexternal

characteristic feature of the present “invention,
(m$%§99§h 20 L of the rectangul ar cyllndr!cal_portlon
of the flange (34) along the I ongitudina

10075) e 7 Be i e AR 88 1 9 Feqagr o aea portion

flange (34) along the width dinmension of the
(34ay é’ﬁtf%uaﬁeﬁoxua%te@ hbarsame thickness, exoppt Fhet pries side ralenguwéich the flap
stiffness of the rectangular cylindrical portion (34a)
portion (B dxtengst ullhusathe idieriec spaoe (3c) ofi thecrecthmguiar cydiadrikek portion
i ncreased, and the bending stiffness of the flange

(34a] 3¢ yvellrhas hecrd®s seefiéri o@bscldinRatibY Alonk AR® iongHidiAdl dimension of the
direction) can be increased. Since the flange (34) can

contdifter 13 Cg"r@a@e?&hiﬂ“ﬁe ReRcistf otithd £R6SScRén LIB{‘?% ﬁf&tﬁiﬁﬁ%lmenswn of the

casing (12) in the vertlcal direction
cont%ﬁ&": e A AT S BBl &%ﬂv&a?’(}i%ls
which el 88 weien hés?&é%x%aﬁéﬁe%&g“%éfo&%&’g&é%& (48 i e intrior
sheared as described in the above. 5 [0075] As shown

spacg (34c) ty besinserted theseigy #s deseribedfiater ect angul ar cyl i ndri cal

portion (34a) of the
[0077]  On the other hand, the flap portion (34b) and the one side of the rectangular

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

portion (34a), the side (the upper side in the respective drawings) opposed to the side along
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flange (34) along the I ongitudinal dinmension of the
container is approximtely the sane as the height of
the outer periphery portion (13a), i.e., t he bent
portion of the_internal casing 13 Thus, the
whifla hesguPerFion YU GRi<ads apbiie S ((BleR side o Bedemsctvredravings)
interior surface of the internal casing (13) in the
locattdane directidni gppositetal the direcion abmigrvghi¢H @i flap pattiomqBél) dxends, are
the external 10 casing (12). [0076] Here, according

provided With phedityrenthroggliBsled{34dh $4é)eﬂbl§’g"‘gllbr§gltudinal dimension. In
cylindrical portion (34a) have approximately the sane

othdr £ 68 ?é 4%&8 %P(Vhfégnethé’ ﬂﬁn%e' 82% Rl #38nettb GhHe LREmb! gagin)g (12) (the

porti dn exten e Interior space (

stat Ogs §h%%g:1§§gé g)glttl}%rthrc%ghzlgfea fﬁé}n g&’ [ Eireg{]e %ﬁyﬂg £8 rme\gem the side of
i tudi di_nensi of . the 15 cont ai ner

the feﬁ g‘elﬁlécsamﬁi@ﬁ@.mﬁﬁ@r Bénhet is o8 t&%%qntfaﬂeranfsﬁgr e %nd in the side
wi dt h di nmension of the container. The interior space

of thgsegtangularheylindgicalnpurtion (34d)i their iscidcatedrlossn t0 3ha)midgle of the
of a size which allows the injection hose (65) for

confaineealonpghd Hindneinfi ofghe gemainérlG@)dth. nt Thebd ehrbuighekidley (34d, 34e), as
space (34c) to be inserted therein, as descri bed

desdrdk@ Nated, QR¥] th&TodR g%g@ﬁtr g@?r\ﬂhwﬁ h§ 1rf]cl:c§&1 Wﬁﬁéeﬂfhg the injection

(34b) and the one side of thé rectangular

hos&%dgg 'ﬁﬂ[}'t{f@&g%?lgﬁl'mo le ?ﬂai%gl eSS 3\Qh %1 o%}?]ﬁf l ﬁ&ﬁptﬁe ﬁrﬁgrlor space

ave At reater
<34c&w?ﬁﬁet FreE AL Y IIABCAL Trygn (des HspebriBe Lireraiybeles ¥4daide) o
be i ncreased not only by the rectangul ar cylindrical

the foamingorgent pagg (Vi utThsxe&rebtye forening agenb spack €) eauby) filled with the
[0078] As shown in FIG 6 and FIG 9, anong the sides

foanping tagentr $0) s gudhathecipteriodspaal (34®50fp'rdxc trecianguBt &ylindtieal portion
side (the upper side in the respective draw ngs)

(34apphsedtitudart e wbdisioal ofige tlﬁ@g\hﬁl‘l&é@. B4 ihlthPsiae bF @ rectangular
(34b) extends and the side (the left side in the

cylif RRREFS NS (Faf Mab SSlbcatt POBEE o | 't}{é rﬂldEiler &Ghé Q&tﬁgﬂnﬁgﬁfﬁhe width

to the direction along which the flap portlon
dimﬁﬁfo%ncq‘stge g&%@&&; :ﬁg'v%ﬁtge \Qéﬁ“ﬂ%% geng (ﬁdglta %’f‘?‘r{%’ hxgeo%fl)gvaﬁd the middle
of th%tt}f;aj{gwé\%rgg% PR é&e e &F Igﬁh ﬁgxlle%gﬁmh ttl{xch?orr]l alner As a result the
foaming agent space (V) can be efficiently filled with the foaming agent (60).
[0079] -Method for Forming Casing-

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.

[0080]  Specifically, first, the internal casing (13) made of a resin (FRP) is formed by press
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5 state as shown in FIG 6), the through holes (34d,
34e) are respectively forned in the side of the
rectangular cylindrical portion (34a) that is on t he
cont ai n i nteri,or .si and pn the.side

or S R M L GFa AT E2) GBE b £3igin Rl s s et welding
closer to the m ddl e of the container along. the
of alyrpiBHE; ReFtsofor ekamplent Bacher! the gasngsthdsls) ing drig|vagious kinds
(34d, 34e), as described later, allow the foanm ng

of Vagbmg, ¢wl)as fatrnation of hoig:se@nédhdoilanges €34)i ang) welded to the attachment
injection 10 hose (65) into the rectangul ar

portioyl (Byplsf thakxtpmiat éRmhg((3%R), to overflow fromthe
interior space (34c) of the rectangular cylindrica

[oosq?f t rﬁéh (h%fke)an& b g;%t&iﬂhé B&eﬁ@f&%\g (hz;' téxéh% cat'éﬁlg)(m) are sealed

INto foam n agent space ere ore,
b t.h .
ol SRR SRR e AT g 09
h I li.nd | t
a1 f SRR i LS LS RLLLOR, (4213 L0 o s g

in the side of the rectangular 15 cylindrical portion
(13)@snesitienedton; the flarges €31 @if thrcexterpalidasing tR)I(seedfIGt e Although not
contai ner along the width dinension of the container
specéfidatiywshowa, the joinnbetegamthe R mal cast@s (12) andite ihewil dasing (13) is
the mddle of the foam ng agent space (V) along the

also%ﬂé&bﬁhﬁﬂiﬁ%g@%eﬂfngtlﬂﬁel%lnt ainer. As a result, the
f oam ng agent space ( can be efficiently frlled Wi th

[008‘%25. TheGBanasRE ﬁg%ldr%e?%?eﬁéﬂr%@ﬁ%@% Récrit%&ﬂ off are laid
ove-descri bed uct ure scr

dowh dFePRAF B PPPGF&"F b Sates (i (D18 Plrﬁilrb&lo@rﬁ Iation than the
casi ng é and the |nternal casi ng are attached

lowar pogtiaO th?eqasmaﬁélﬁ 31 hiAmengthe, pleabty ingecgipn openings (61, 62,
|ike is sealed. Then, the foam ng agent (60) is

63) fomned iretheilawer salrfaoamntngn &3jBh tof thealower ¥ veb pomtiear{3T)haf the internal
casings (12, 13) by using the injection hose (65)

casiggnd18})ethkoatjectign aeset (4H0s iiseftednBdthe2 Sirdt OF&lion opemng (61)
Specifically, first, the internal casing (13) nmade of

corrékgbﬁ‘cﬁh@ td ERPhterdr fsﬁ%[cg‘?%tg)bf Rh& Fe%tangt@lalo Eylidagichi ﬂﬂﬁ"tlor?f'ﬂa) of the

e external caS|ng 1 made of an al unrnum

ﬂan%o@h o flkf%/rﬁttrﬁg tghqlgiezf&l%)lﬂ@r@:& %tg %n in 8&1% gﬁe% T space (34c)

e ca 'S subjJ ec

that forkiependta ¥ wp&gtﬁt‘rﬁgf T et 41 DdarIRe S and of it locion, e

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

rectangular cylindrical portion (34a). This structure allows the injection hose (65) to be
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portion (31) of the external casing (12). 5 [0081]
Then, hol es and gaps of the external casing (12) and
internal casing (13) are sealed wth a sealing

.material .. Aft t he exter asi 12). and t.he

reighR 5, SHoity Qe 1 o8 R e e i eelae Y BAGHsA Poggon (34a) as
this tinme, the outer periphery portion (13a) of the

a guidp, apdallovsibie septangylay cylglcgl@@,h Roréere@4aandithe faamingagent space (V)
(34) of the external casing (12) (see FIG 6).

to bathonenghly st relisghgpe Gilled wahltlye Shmivg agehie(6Dpi nt  bet ween
the external casing (12) and the internal casing (13)

[00833 Eér ik 2fficedlaad r&liﬁb@@lﬂlﬁ% g tie foemingdbeBE6BY, iflls preferable that
[0082] The external casing (12) and the 1nterna

the %%&901( thd)inRLARCRRE (9 i fxatﬁﬁ 1rRéﬁBarr %3112} g £ %’Ma ®Y&Hing to a

hat the upper portion’o e ca3|
| ower on of

t
ower | oc tlon t.han 0
perif %@P Bikclifh @mffé oyl &%wactmeoféwoaﬁnfrt%ﬁgsﬁt ohi-ect f on
|§%s %¥ 62, fornmed in the | ower surface
[0086 r t ABFT inieeting de @ﬁ@mgo%em (68X Byroyghrthe grectionhoss (65 &or a certain
internal 15 casing (13), the injection hose (65) is
perigchgEtimedor a centain pinount),i th eyedtion hope (SN gs 1@k from the first injection
corresponding to the interior space (34c) of the
opetting (G gumdais insekted dito thd sqpond iijectioddeenidf (BDEnedr|tBd Gigst injection
(34). Here, the injection hose (65) is inserted to a

opetlif€ ?6 1HONThe sédogd 'u‘I}E@nfanfpe A8 {62 ) &fl&}l{ ct)ﬂﬁﬁun‘f&&rs%lm ﬁg:sfoammg

to thé upper portlon of "t he casi ng see

agerfi3 %t(gg,%‘a thé};é d Ak fo‘a&%lrg Jsg;%ﬁm‘g)g%%@%&% ‘Pﬁﬁexftw ﬁlled with the

ect Into ’interio

ect| Her e,

foan}ifle By LSRR et @v%vghe@‘e é‘He‘itWPgl°§%{é6%?H’é@'?‘?@% s gpond njection
(34c¢c) of the rectangular cylindrical portion (34a),

opening ($2hni ch it is difficult to inject the foaning agent
(60) fromthe outside of the rectangular cylindrica

[0085br t Aser inptting tenfbativeg dgean{6() famethe B86)d injectioh|opesing (62) in
into the foam ng agent space (V) through the through

the dbobededcdibed nAagr fHOh Fekaidperidd offithe {OF 4 b&aiR bamlolifk), the injection
rectangul ar cylindrical portion (34a) and a side

hose5§9’5§ 36 %aleh bR o sE&ﬁlﬁe‘iﬁ_ﬁgﬁ&{ ogé’ﬂlh% AN Qoﬁﬁér&? 615(0 the third

This structure al t|on hos

mjecttl%nboﬁaeni%é {6%% p. éa/erd:%t? aﬁgﬁc}% ]]%fr;’it 8‘8}(@? anensmn of the
B 0t i A A

ageng space (V), and therefore, the foaming agent space (V) can be efficiently and reliably

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-

described manner, the foaming agent (60) is foamed to form the thermal barrier (14).
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to be thoroughly and reliably filled wth the foam ng
agent (60). [0083] For the efficient and reliable
filling of the foam ng agent (60), it is preferable

at _ . kon of the injection hose (65) in the
m0$ﬂter? ?Lgﬁg%g @%%g) i s changed according to a period
of inj

Inﬁﬁ’eCt'i on tine or.an ount, of jnjection of the

f oanORGrAgR ME tk’%@))?ta{f@bs%?éwtl%v upi; @B} isngfanters by gsiratiep of the
agent &60) through the injection hose (65) for a

compegsteti (R1), ﬁme}x@m‘ngffan (2% alei)ﬂleantse'on fann(24ivo ulmtthe refiigerant circuit of
i njection hose (65) is taken fromthe first injection

the opetaineg reffigoratordunis (10)s ertRigeiant distiegaiefromdthe tjoafprésest (21) is
opening (62) near the first injection 10 opening (61).

trandfBRe® €6 W cortieReet (23). OB M BorddeRder 23 REdtYis exchanged between the
communi cates with the foam ng agent ‘space (V), gnd

PR 1 SR BRnPRSE AR o it st
oy GRS R TS S-S 4R RISt SN sbRRERFE L2 i

i njecting the foam ng agent (60) fromthe second

the qogptadner; YKl the esfTiggratapyondanseds t he above- descri bed
manner for a certain period of time (or a certain

[0088houhhg reftigerantrjordensethby Heswndéiser (28) isadepresburiven thigean expansion
second injection opening (62) and is inserted into the

valvehatidl is ith¢re elaherr@P eithe e Edratbf @¥3)dedn ahe vARRASE Y(25), heat is
| ocati on along the w dth dinension of the container.

. g . . . | o
exctififed Dottol Heln Ry RECR S fiothe Balfhlor B3N the gir inside the
] fore he, .f oam.ng.agent ac an be..
contiiEt Babls b P AT IS GISE RPr oRs faftonfi s HFisignranyabsords heat
fron® ent. Er%)d) tgr om the opposite side of the foam ng agent
rom; g Aur ngide the goptaineroang ¢ifaporgicsednd e ayrinide the,eAnaipg s cooled.

The filling of the foam ng agent (60) fromthe third

As shoiyvedn FKh % thavinipside Bhe ¢ontainaniflomsdntouthe interndlecéaramibdagion space
agent (60) overflows fromthe air through opening

(52)(feoth thieonpped side dofhiee partition platel GOE apd phises tHrSughtthe @b agdigor (25).
internal casing (13). [0086] After filling the

The fa@aifkide tAYBhtamBAREcdoYd VY e EVPofafR Y AEGSthdBfelurhdd to the
t he above 25 descri bed manner, the foam ng agent (60)

conthifier ARTRY ﬁrofh fne rléglérlggletcl? %J@m&ﬂ{ ﬁiafaer(Sé):!A)I'he rgl%g[al%g? g\]aporated

- Oper ati onal Behavi

by the evaporator (25) is drawn into the compressor (21) and is compressed again.
[0089] -Effects of Embodiment-

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

increased by the rectangular cylindrical portion (34a) whose stiffness in the longitudinal
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Operation of the container refrigeration unit (10) is
started by actuation of the conpressor (21), the
external fan (24) and the interior fans (26). In the

: i CLICut b Ofpy . t nt ai i gerati.on

direb ] SG Sl b, 2 This Ao GRS oot B A or camage of
C ressor, (21) 1S 5 transf d to the condenser

partc335E SRy b B Eede Q2 PR it ' ereelutoan Ut copsefraed on
the refrigerant circulating in the condenser (23) and

the gagmedil ) @ﬁfgg reaiperrefrigstation apit  Hitlogatedsy the ansd engpf thegontainer
external fan (24). As a result, heat of the

body €1, ieyer ang téss it whivkfaforedistapplietbtoaiwo carhars da thé lseme side of the
container, and the refrigerant is condensed. [0088]

conthirer (®ftb ica@eanhe Aefiemnsssh shthd bsntaindrdenser (23) is
depressurized by an expansion 10 valve, and is then

[OO‘{U;anﬁlfo%d'V%{j, .tﬁ@ﬂier%g Igﬁ?ggg E%Bﬁ'ér hfg a ééhe#alrﬂ? Pgé'fﬂﬁ?cf &b section, in

5), heat is etween the“re gera

.gi r,ecul ating, in_ t.he.eyvaparat 25 nd, the air inside.
Whl@h éhe &o %nglgﬁ% rcytlﬂ‘irfcar §8§{?Bp&{4@g aﬁé tﬁ‘ﬁ glapn?(gﬁf)% r(ﬁ@n%ommuo“ly
e&%g)' As a result, the refrigerant absorbs heat - from
extepdiag frqm joggsifle ofHige cemiangulie cyhndiicel Roriont(34a) aap dntegrally formed.
air inside the container is cooled. As shown in FIG
Because tthperegiangulaséydiadti¢ed potiondB34@ranfl [thenflap portion [(34b) are joined to the
i nternal accommodati on space 15 (S2) fromthe upper

extemiatieasirfg (1DY tipafldnigt i(34) chh B¢ ArrhiyQttactdddo BRSXEENA] RGO 2), and the
the evaporator (25). The air inside the container is

stiffeca®| s gite}t HRArCYPRRY ktefnal %Qﬁm%]g[‘% ksh BB _eiﬂc{eﬁgfeﬁrﬁngMQ by the

the container interior fromt ower side of t
Lt J . ri nt ..ev ated by
rectfiRhfa by BB oRidhey BB OB EX PRBELS Or (OF)
d jLs..conpressed ain.,[00p89]. - cts, of, Enboadi nent

100§ A StyeE PP FEGIER Relidblspbbomion S (o e (i b Atnfigured

e %ginentJ the flange (34) having the rectangul ar o
Suchcfggti &Y echion hige (65 hior Anjegtingroloemingmgent can B dnsgriedhiato the interior

| ongi tudi nal dinension of the container is |onger
space h@dcl hd thengectanglilat coydindrial vpattion dB#@ns i Birerefbre hthe rectangular

container is welded and fixed to the attachnent

cylirpivichli ppnti¢iB3BRa)dertel @s @ xhide Alen ERsSihfRtidnlEdse (69)ds inserted through the
therefore, bending stiffness of the external casing

first t(u%] édtion"ogeiRigUB 1Y}, Whdh ig 65,861 & RRvel ?%1% 2 el ﬂ\'l(‘\)ﬁtgcgfgé}‘?d) B¥the lower

e rectangul ar cylindrical portion

cover tpiof‘tfo[ﬁe(%% bfnk I?Steﬂngpggﬁnléc{il ?)aéo aszt% correspond to the interior space (34c),

and allows the injection hose (65) to be reliably and easily inserted in the interior space (34c)
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 (34c),
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,

34e) formed in the surface on the container interior side and in the surface located closer to
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direction of the container is high. This structure can
prevent |ocal deformation or damage of part of the
internal casing (13) made of an FRP due to gr eat

. S || ncentrated. on he c 1)
0 HOTESHERE s FURER AR R o e
pen end 8(5 t he cont ai ner , evenlnatest i n
foa%‘?gc?gegt {80 b ipgssag‘ﬁ?‘igé‘d Té‘e{ C,C 8}%&3@1’6& agpd gese (V) can be
side of the 5 container (C) to cause a shear

efficiesitlyrfifted; with & feaming agans (6% thro@h the 006 habesd4d34e) he
flange (34) is a nenber having a generally P-shaped

[0092] osBusieee} in@ider itdfill Wit fohmirfpeage@Ghadeq W) avithalé fdaﬁﬁmgﬁza%ent (60), the
portion (34a) and the flap portion (34b) continuou

foanSiKE GREANG0) 9 MjeR& 5b1d6n19fthich gh e ﬁ?s@ IHfeftiorC Mf)én'ﬂ'%r (671‘5" but also

portion (34a) are integrall y or ned ecause

throﬁ%f@q@@%(lg Eg;i ¥Ig#<fe]1§qe&ﬁ%le 0‘9 ?J K& %gf%g( e ?eglg% h ﬁl’é formed in the
R WA A i L

part of the external casing (12) can be increased not
contelﬁpsxalkfy kb direelly spruuaicateywith thei foamingorgenospac@ %), As a result,
but also by the flap portion (34b). [0091] Further,
the fdamingegempphce (E) kambe ithaoughdy tfilled @it dhe dfanting agent (60) with
flange (34) is configured such that the injection
reliabidigg (65) for injecting a form ng agent can be
inserted into the interior 15 space (34c) of the

[00956Ct ARk 3h ofdé|r J‘fgl“ C&ark %taF é%ﬁ )wﬁﬁ%ﬁeefo% Jg@&(m) the

rect angul ar cy serves as

injec hose (65) isnserte
casi P2 P ER ol S H&Emeﬁgpfrepﬁf?wmf 3 e rcm}ag 2158 and the
% | powe surfafe portion (37d) of the |ower
intergal, ¢asEg {1597 coPlagaden; s iqwyen dpcatignithap thedpwer peggioppof the external
correspond to the interior space (34c), and allows
casingn€l2) nd the drteimels easings(13).0 Hresrefodei disi fpaming egesi Isyace (V) can be
inserted in the interior space (34c) 20 to inside the
thoragblynijlled witlathdifoaming apére (60)tveith reliatsitgce (34c) of the
rectangul ar cylindrical portion (34a) is filled with
[009te Fathet, Mg AGRIN pdrEdd of the %ﬁtertﬁpéiasfﬂée(‘iff b5y the t@lﬁd’th dlmensmn of

interior space(34c) the filling of which wt
t
the cggﬁlfﬂﬁp %pg ﬁédpgzrﬁ?%\gé 5%1? scﬂaggd Fl-ﬂ'ofcfr%’ rﬁ%}gﬁérgg’,& 38, ...) having

e Tl i R, A T SHE
é) ’}ge i 'S prowded vvlththethrou{%(r;l hol es (34d, 25 34e)
reinfpremgmemiers{d8 sifh f ad arenged aralishtoasash othent ePtilfress pfithe external

.and in the surface located closer to
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

space is left between the L-shaped reinforcing members (38, 38, ...) and the internal casing
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30 the mddl e of the container along the dinension of
the container wwdth, for allowing the foam ng agent
(60) to pass through. Therefore, the foam ng agent

55RO i S8 et P e e,

£E809211 Fur\f‘ﬁ i,n order to fill the foam ng \?)ent )

Thetehore o tlpwy)of\ing fPamming pesab( ) nag@rfpalp@a)agemrﬁ@aces( gamehigterrupted,
agent (60) is injected not only through the first

comppjedctoi e egserinnghich ithe lbshaped seinfar¢ing ugémbere (38c28)d...) have a
and third injection openings (62, 63) in sequence,

geneshilil IC-stiaped @Fd¥e dedtiont haVith ewesibovestrasrd) Ahd is@éngttd 68 the external
of the internal casing (13) along the wi dth di mensi on

t I
cosfl (12 San POTIRBRL oRTH HERGe Fnk ™8t Rt ML RIS (10 ke o filed
. be th hly filled with th
wit B8 Riee TRE At WOuSRAB V5%l Jni 111y [o093]
th to fill the f t
10053t 2ener Bbpiipeatsent (60). the  casinge (12, 13) ale

| ai d down such that the upper portions of the external
casi Hee follewingsructiees mayt alsontzel usediii thg aba@)deseribeg leanbediment.
in a lower location than the |ower portions of the
[009%Xt elnnthle aboas ienoditizht, ahel idjeiondpenings (68H20G3) 11%) formed in the
Therefore, the foam ng agent space (V) can be

lowdr heirfab |
T o P BB a A R CRERORIORIT) of T (1)1#30?1 cgsing (13).

Howe¥rS Hikir&@sde N ot g'}ndéh O[P thts rk?rux\fuget Rug ftﬁI{ %ﬁ:‘t)lon d)pemngs may be

confalner 'S prov ITS O
ener al |

fornc i ‘%@‘3 PR iR 3ﬂte“@§8ﬁl%tt3)5 o Fe BT P af [¥rich the

. ext endl .ng L-shaped reinforcing nenbers (38, 38, . t)
injectiop QRERIASSAF Kmed 1y etherlopations af the Mtpmalcasiag 6§3) ihis preferable that
external 20 casing (12) can thus be increased. Wth
the qxt¢rnalseasingt (12k and He intereal wasing §53)raye (pbSijionainsuoh that the injection
prevented from being significantly deforned even when

openingsatr<€ bchted appt ingsbrh6st positie Sitg thel forminf adeR€(60 1s injected in the
contai ner refrigeration unit (10) by goods in t
ﬁmnﬁggkghﬂﬁhcé ).whi ch have shifted to one side because
such ‘as ard braki ng during the transport ation of

[009zj"e FHA fal iHSh (ag%vebgmgo& h glgtk ovlgsonesgljectlon opgll?lgg (61) of the three

haped’rei nf orci ng

r ed cht
1njec%on opgrlilmgs (g'ﬂ &, 6%? 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
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.

INDUSTRIAL APPLICABILITY
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25 space is left between the L-shaped reinforcing
menbers (38, 38, ...) and the internal casing 31
(13), and are forned to have a generally L- shaped
Cross.s 12 in Therefo
fl ow%osf“%g%{ e?d%ﬁ’i‘ °V§e r%?ﬁ’?{ nﬂe‘ﬁﬁ’é’ ERSS tﬂg“&[j‘éﬂ‘i’( refiigeration
. (V) i.s not interrupted, caonpared to the case in
umwr% Koelg thesimigsion of ﬁ?f&?léi?fn gnddpiparticulagly usgBil as a ymeasure for
have a generally C-shaped cross section. Wth the
incregsingethe strengthuefthe edsingsaftleaepmteingt refligeratioreunial 5 casi ng
(12) can be increased, and at the sane tinme, the
f oam ng agent space (V) can be filled wth the
foam ng agent (60) with inproved ease. [0095] <<Q her
Enbodi nent s>> The foll ow ng structures nmay al so be
used in the above-descri bed enbodinent. [0096] In the
above enbodi nent, the injection openings (61, 62, 63)
are formed in the 10 |ower surface portion (37d) of
the | ower cover portion (37) of the internal casing
(13). However, the structure is not limted to this
structure, but the injection openings may be forned
in other |ocations of the internal casing (13). In
this case as well in which the injection openings 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
i njection 15 openings are | ocated at an upper nost
position, when the foam ng agent (60) is injected in
the foam ng agent space (V). [0097] Further, in the
above enbodi ment, only one injection opening (61) of
the three injection openings (61, 62, 63) fornmed in
the | ower surface portion (37d) of the interna
casing (13) corresponds to the interior space (34c) of
the flange (34). However, the structure 20 is not
limted to this structure, but injection openings
whi ch correspond to the interior space (34c) of the
respective flanges (34, 34) attached at both end
portions of the external casing (12) along the width
di mensi on of the container, may be forned at both end
portions of the |ower surface portion (37d) along the
wi dt h di nensi on of the container.
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25 | NDUSTRI AL APPLI CABI LI TY 32 As described in the
above, the present invention relates to container
refrigeration wunits for cooling the interior of a
container, and is particulén]%évI seful as a neasure for
i ncreasing the strength of asing of the container
refrigeration unit. 33 CLAIM5S 1. A container
refrigeration unit, conprising: an external casing
(12) whose periphery is fixed to a container body (1)
to cllose anA cenigjmenrefngeraiontung, camrisinger body (1); and
an internal casing (13) which covers a container

i Nt eah extefriall astifg (1DEwhsdeqtetipher aSfixdd to(alodhtabiés 'Bo&}h?g t&close an
foam ng agent space (V), in which a foam ng agent 0)

Opehgnd@ptﬁgg(omhi%elfwdwﬂ); ah€t ween the external casing (12)
and the internal Casing (13), wherein the container

28 BBl 05 RER SR § CARAAR P e BE Y LBk csng
Loc%; d at both end portions

erti.cally and which ar .
(12)5§ich fhaT a Jaraing 2pent 504cA 4V ), 12 high i igaming pemphis dpamed, is formed

cont ai ner wi dth, and each reinforcing nenber (34) has
betvegen dlaq axternilesiag (12) and thelintpwet ¢asing (EPajvherginendi ng

vertically along the external casing (12). 15 2. The

cont tierventairek intgeoradideoof theiekteatat cadhg g12X) s ptowided bvith reinforcing

wherein the rectangular cylindrical portion (34a) is

menit2R (B ehich @xteal &repticallP Bhd SARLH R WRASE at lb8MOLAY g&@i@gs of the
a |l ongi tudi nal dinmension of the container is |onger

e’“egjiﬁ?}gasg%éoﬁﬁg?gﬁé dinfknsioh 88 S cor@%ﬁéf: v%%lhhala&{]g the width

n e cont al ner. é cont ai ner
refri rati.on unit .according to claim.,J1, wherein ch ‘
"ot RR R ol DemRELED RAL? cBroduht FarloRidh (Pbecending
tion in which one side of the rectangul ar

se
Veme?fxﬂa%@mexmaé%ﬁm(@ah) is elongated, and the
rei nforci ng nmenber (34)

2. The container refrigeration unit according to claim 1, wherein
the rectangular cylindrical portion (34a) is configured to have 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.

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

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 container interior side.
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is fixed to the external casing (12) such that the
el ongated side cones in contact with a surface of the
external casing (12) on the container interior side.

25 34 4. The container..refrigeration.unit according to

cra i1 wnCpERd b P e et oo,

(34a% is configured such that an injection hose (65) .

for M5 EcRNEYaLCHiBgdrrs PoripanB4ehis osafigwsd suduthahaw injpsion hose
rectangul ar cylindrical portion (34a), and 5 a side

(65xthrfiniseting atfhamingcaganigcdnabe mpkitertimite she potangaar ¢F#alyical portion
is provided with through holes (34d, 34e) which all ow

(348)handf oam ng agent (60) to pass through at the tinme of

filling of the foam ng agent space (V) with the
f oamh RgleaaBle 668 rectanglE cHIMUHRANR &b PR AOHAM wi
unit acgor di neg to é? al r% 1, C?/'}/helrle%l 1(1)&2{3;%%%#26%8& with through

holds TS, 346) PcTRBS tnd A RPLP () 95 RRS Byl s R RS of flling of

ron i's” provi
ont ai ner_ int of, the external casing (12)

er.i.or, sid
the q5at SP&F%‘@WHN*IS?OW@% aeht @%er width. 6. A
nmet hod for formng a container refrigeration unit
whi ch includes: an 15 external casing (12) whose
periphery is fixed to a container body (1) to close an
openSend ofThetdontaentediigeeatidnamyt acdgrdingnel clatin il nwvEérsial
casing (13) which covers a container interior side of
t he gxt@mhbalein@8ingoméhBar, (381 Navig Wp&lRrall fE-@H&nﬂ%g @8&Mdection is
space (V) between the exterhal casing (YZ) and the
y _ . ( C e e oan
provieH A BAAE RO rlch e Sobialer Al I8 A BRRAA JBETN12) ong the
. had.co I.Si ng,.20 providing the container interior
dlmé;n}gg)él ngthet"%?g&aé&elrg\gﬂtgl casing (12) with rectangul ar
cylindrical portions (34a) for reinforcenent, which
extend vertically and which are located at both end
portions of the external casing (12) along a di nension
of &b-cont aifarethwiddfon formning eawhtainef refhigehtitr snid witicks icludes: an
section whose | ength along a | ongitudinal dinension of
extetnabeasingt @R @hosesperiphery is fixed to a container body (1) to close an open end of

the container body (1); and an internal casing (13) which covers a container interior side of
the external casing (12), and in which a foaming agent space (V) between the external casing
(12) and the internal casing (13) is filled with a foaming agent (60), and the foaming agent
(60) is foamed, the method comprising:

providing the container interior side of the external casing (12) with rectangular
cylindrical portions (34a) for reinforcement, 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
of which has a cross section whose length along a longitudinal dimension of the container is
loner than a length of the cross section along the width dimension of the container;

inserting an injection hose (65) for injecting a foaming agent into the rectangular
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| oner than a length of the cross section along the
wi dt h di nension of the container; 25 inserting an
i njection hose (65) for injecting a foam ng agent into

rt| fro
oy e FRHARE 03, 1, a%ﬂééy BBl ERRrcal $pieps) e, with the
w t.h t.he X nal ca the |nternal casi ng
external Casipg Qgﬁéﬁ‘?{ ltS’Eﬁ 1%8&%% Flltq’ £3rg othes a¥ani ng
agent space &p\/) with the foam ng agent (60) through
t he aﬂrmg:)ﬁlgpll‘ffdma@%ll(Vbdﬂth dlres fge@aing .agent7 (60yrtbrough the
rrethod for formng the container refrigeration unit
rectamgndardyhgdrical partianng38a). wherein to fill the foamn ng
agent space (V) with the foam ng agent (60), the
foam ng agent (60) is injected into the foam ng agent
space (V), with the external casing (12) and the 10

i nt e|7na| Cafl'lé‘ %e@ﬁ'o%) fotrI tlohﬁﬁjg I'I:oh er q’e%iégfangﬁ) 1t accordlng to

to a side fromwhich the | i on
rted is placed in a | ower Iocatlon than the side

e
Clanfnr%s }Wﬁ Th the i njection hose (65) is inserted. 36

to fill the foaming agent space (V) with the foaming agent (60), the foaming agent
(60) is injected into the foaming agent space (V), with the external casing (12) and the
internal casing (13) tilted such that a side opposed to a side from which the injection hose (65)
is inserted is placed in a lower location than the side from which the injection hose (65) is

inserted.
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