DESCRI PTI ON CONTAI NER REFRI GERATI ON UNI T AND METHOD FOR FABRI CATI NG THE
SAME 5 TECHNI CAL FI ELD [0001] The present invention relates to container
refrigeration units for cooling the interior of a container, and
specifically relates to increasing the stiffness of its internal casing
made of a resin. 10 BACKGROUND ART [0002] Container refrigeration units
have been used to provide cooling of DEBSCRHTIEON of a container for marine
transportation etc. [0003] Patent Docunment 1 shows an exanpl e contai ner
refrigeration unit of this type. 15 The container refrigeration unit is

| ocated at an opening of a contai ner whose one end is open. That is, the
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space whi chS s the container exterior. A conpressor, a condenser, an
external fa c. are accommodated in the external accommobdati on space. 20
[ 0004] The casing also has, at its upper portion, an internal acconmobdation
space ich faces the container interior. This internal accommobdati on space
is partitioned fromthe container interior space by a partition plate. The
partition plEEBNIGABJIBLDt ed by side stays provided at both |ateral end
portions of the interior side of the casing. Further, an internal fan, an

evapor at or ,[0601]. ghe pebiseirdaashtion rélies toéonldifdr reigeaNBA ahitOfor SPARE: thintdo
an air flow 25 path for the air in the container.
of a container, and specifically relates to increasing the stiffness of its internal casing made of
a resin.

10
BACKGROUND ART
[0002]  Contamer refrigeration units have been used to provide cooling of the interior of a
container for marine transportation etc.

[0003] Patent Document 1 shows an example container refrigeration unit of this type.

15 The container refrigeration umit 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,

20 [0004] The casing also has, at its upper portion, an intemnal accommodation space which
faces the container interior. This internal accommodation space is partitioned from the
container interior space by a partition plate. The partition plate is supported by side stays
provided at both lateral end portions of the interior side of the casing. Further, an internal
fan, an evaporator, etc. are disposed in the internal accommodation space to form an air flow

25 path for the air in the container.



[ 0005] During the operation of the container refrigeration unit, the air in
the container is led to the air flow path in the internal acconmobdati on
space by the internal fan, and is cooled when it passed through the
evaporator. The cooled air flows out fromthe air flow path, and is
returned to the container interior. That is, the container refrigeration
unit provides cooling 5 and freezing of the container interior by cooling
the air in {H95¢onDuiime thewreratiohefdhe coasinesrefiigeratyin wihie the air fih the pataineans
circulating the cooled air. [0006] In general, the casing includes an

external cakddng thdiie ﬂowaﬁaﬁah@htanﬂmoaémﬁﬁaam sphcd By theGmbed! AR, ilbs cooled

contai ner exterior side, and an internal casing which is made of a resin
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SUIVIVARY O: THE | NVENTI ON TECHNI CAL PROBLEM 20[ 0007] Incidentally, in
general , a thoough thiair flowypatiaarskeiwubitiog thedwbledraint i on is applied to the

stacked contai ners when, for exanple, the ship | eans to one side. Thus, as
a product t@E®06] hah general, the casing includes an external casing which is made of a metal and
which is located on the container exterior side, and an internal casing which is made of a resin

(FRP) and which covers the container interior side of the external casing. The method for

10 fabricating the internal casing includes a hand lay-up method in which a resin is applied to a

glass fiber by hand to form a resin layer on the glass fiber, and an SMC (sheet molding

compound) molding in which a resin material is hot-pressed by a mold.
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SUMMARY OF THE INVENTION
TECHNICAL PROBLEM

20 [0007] Incidentally, in general, a force that may cause a shear deformation is applied to the
stacked containers when, for example, the ship leans to one side. Thus, as a product test that
simulates such a situation, a test is performed in which a force greater than an actual force is
applied to a corner of the container to cause a shear deformation of the container and check
the strength of the container when the shear deformation is caused. In such a test,

25  particularly in the case where a force is simultaneously applied to two corners on the same



sinmul ates such a situation, a test is perfornmed in which a force greater
than an actual force is applied to a corner of the container to cause a
shear deformation of the container and check the strength of the container
when the shear deformation is caused. In such a test, 25 particularly in
the case where a force is sinultaneously applied to two corners on the sane
si de of thesideont therpontainerf o foree graater dhant b asuad force aktsfor the casing of ithet dvatainer
casing of the container refrigeration unit |located at the open end of the

cont ai ner hefiiperatioatunitslocated atithe dbehasitl,ofahé eomeinkNbddie dihaer! iPBuchfa fehiea
container width is applied to only the upper portion of the casing, which
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the direction 5orthogonal to the plane. I one ove,

the interngly; i I nstitutes the,container. interior.side, of,the
casing is ?’a}ag}?g‘%ﬂg‘s %&éﬁ%"g%&déf"&?‘éﬁ% £ fgfs“l’rl?ﬁﬁzp%r&‘”& 8% f3singdg thtdigection
smal | er _area, depending,on the shape of the internal casing, and as a

resul t, 3t hé’r@f’g‘%‘g@ié‘ﬂmﬁé’hﬂ?on may be damaged. 10[0009] Further, the internal
casing is provided with heavy | oads, such as an internal fan and an

evapor at or ,[00f]lchHere 351 meptoried athwe; theemterhalacasopradiahi cmssiméssethe container
Therefore, if the defornmation of the container as described above causes a

wave- | i ke detenonsitle @f thd cisiey Banbdigof B rédie dlHeRefbie) Birék rh80BE @bndeRtrdtéPin a
plane, a pulling stress is applied to the internal casing by the structural

conponent s snRlieNarka, BERnliRkeSNfle dBPe PGl 'ﬁﬁeﬁﬂ?%ﬁ%ﬁ Qhd athl ?elsﬁﬁ,y 1 SRddebd

in
| ocal 15 damage of the connecting portion between the 1 nternal casing and

t he struct CARPEL 8N [0010] As a solution to this problem strength
of part oflbg) eonl n%gr na %ggi ng may be increased. However, to increase the

streng of, t af the,internal casing,.a.reinforc nt sheet nade, of a
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internal casing is nolded. Therefore, in general, the resin internal casing
i s formed ABtSVBRORPTSMbichoargdleedgini thevinterl acermumepdation spacmddherslit.oif thy a
hot press by a nold, but by a hand lay-up nethod in which a reinforcenent
sheet can Weformhiiehpithdicopteierasdesaritgdsibredcdusesat wave-likendefomietionof Hreadag e
the strength of part of the internal casing. However, the hand | ay-up
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the SMC nolding. It is therefore difficult to effi%l?ently pr oduce they%1
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15  damage of the connecting portion between the internal casing and the structural components.
[0010]  As a solution to this problem, strength of part of the internal casing may be
increased. However, to increase the strength of part of the internal casing, a reinforcement
sheet made of a glass fiber needs to be disposed at a corresponding portion when the internal
casing is molded. Therefore, in general, the resin internal casing is formed not by an SMC

20 molding in which a material is made to flow by a hot press by a mold, but by a hand lay-up
method in which a reinforcement sheet can be reliably disposed at a desired location, in order
to increase the strength of part of the internal casing. However, the hand lay-up method is
performed by hand, and therefore, productivity is low compared to the SMC molding, It is
therefore difficult to efficiently produce the internal easings, part of each of which is

25  reinforced, in large volumes.



[0011] The present invention was nade in view of the above, and it is an
object of the invention to provide a structure in which part of an internal
.casing of a container refrigeration unit for cooling the container interior
is reinforced, and which enables the internal casings to be produced nore
efficiently. 5 SOLUTION TO THE PROBLEM [ 0012] To achi eve the above object,
an internal casing (13) of a container refrigeration unit (10) according to
t he present [G4ént Tha presensbnudntiod was inede pr wiswi ofgtha abeve randlit shaeobjéd 3, the
with the material sheet (73) covering an entire press surface of one of the

pair of nol thvealioe® frébide 2Qtrattdrevintvhich p@t off OF iQRMRN bassiee a fohtainef FfribEration
| ayered at part of the material sheet (73). It is thus possible to

i nf or cem b Shaap (0 ¢ Fofild kAR Bl I inich PaO Rkl bl o,

of the presEnt v‘%n i oné'ﬁs container refrigeration unit, including: an
ms@}

1,n
external ca ?Hré’dtl(i 0% 3‘|"phery Is fixed to a container body (1) to

cl ose an_open end 15 of the container body (1); and an internal casing (13)
nol ded ithto a shape which covers a container interior side of the external
casing (12), by hot-pressing a resin material by a pair of nold hal ves
(75). [00145O0TRATION EONHE EROBIFEM13) is fornmed by hot-pressing a materi al
sheet (73) as the resin material by the pair of nold halves (75), with the
»material shpmn2] 73Jo aehi@el thg abivebidct, @n Riitesal casing (13) of a container refrigeration unit
(10) according to the present invention is obtained by hot-pressing a material sheet (73), with
the material sheet (73) covering an entire press surface of one of the pair of mold halves (75)
iO and with a reinforcement sheet (71, 72) being layered at part of the material sheet (73). Ttis
thus possible to efficiently produce the internal casing (13) which is provided with the
reinforcement sheet (71, 72) at a desired location.
[0013]  The first aspect of the present invention is a container refrigeration unit, including:
an external casing (12) whose periphery is fixed to a container bédy (1) to close an open end
15  of the container body (1); and an internal casing (13) molded into a shape which covers a
container interior side of the external casing (12), by hot-pressing a resin material by a pair of
mold halves (75).
[0014] The internal casing (13) is formed by hot-pressing a material sheet (73) as the resin
material by the pair of mold halves (75), with the material sheet (73) covering an entire press
‘ 20  surface of one of the pair of mold halves (75) and with a reinforcement sheet (71, 72) which is
made of a glass fiber being layered at part of the material sheet (73). |
[0015]  According to the above structure, the material sheet (73) as a resin material is hot-
pressed by the pair of mold halves (75), with the material sheet (73) covering an entire press

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

25  formed without significant flow of the resin material. Thus, even if the reinforcement sheet



20 surface of one of the pair of nold halves (75) and with a reinforcenent
sheet (71, 72) which is made of a glass fiber being |ayered at part of the
mat eri al sheet (73). [0015] According to the above structure, the nmaterial
sheet (73) as a resin material is hot- pressed by the pair of nold hal ves
(75), with the material sheet_ (73) covering an entire press surface of one
of the pai {7bf 7homadhaf eeglass7iher iThvicestlorier Predeteimpined fepatiom shd dot-preysed,athe be
25 formed without significant flow of the resin material. Thus, even if the
r ei nf or cenerinfabasent shéet (717 72) doed eodfigmfigindlysndviebe Therefdraythe edhfatceent sheet
predeterm ned | ocati on and hot-pressed, the reinforcenent sheet (71, 72)

does not si(@nj f2)caumt by pbEShed TS GbHed, lobdion VAN FHBRIEN ASe@hg b the Adhve
can be positioned at a desired location with reliability. According to the
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is reliably reinforced can Icle

[0016] Ln the _abhov tructure, rt of the internal casing (13) at which a
struct uPal b&&ﬁ@%}ﬁ‘&ﬁﬁéﬂ%f’%&%ﬁﬁgﬂ@ Wi n the internal casing (13) is
attached is forned %hot-pressi ng a continuous strand mat (71) as the

rei nf or cendfP18hedt thy abpee shpeturss pagl of mhe isernel7 sysingri(th ethavhichng istraeiusl

strand mat (71) and the material sheet (73) being | ayered together 10
(second aspeutponénit(i8) peasmnodadtal entlicoimperndl 0Rding (A3) deattachbéds foraretl f hothe
internal casing (13) at which a structural conponent (15) acconmopdated in

the inter nghressidgi debriihBdus Sraall ndd BT dssthé esin@eteenh HeePbL 88 i SOholdMHaWet he
mat eri al sheet (73), but also the continuous strand mat (71), as a

rei nfor cenghty sheche cWidddul §tr$1ﬁ1y1%5ﬁ€]1? Qﬁﬂﬁ%at@hﬁﬁhgaﬁg?ﬁéﬁﬁ% ggxelﬁﬁg% ¥ he

(73). The strength of the part of t nternal casing 1
i ncreasgd. 001 I ition,.a continuous strand mat (71) having a good
160; S et e iR BR

resin inpregn : orcenment sheet. It is therefore
Foai n mat enPBITTat A GFORRERoRThor U TERBn S8 P hUOUS oh o/ SHHER Rk TRPRgT €3)
di sposed. Thus, even in the case where a force (hereinafter referred to as
a racki ng lagemmmpdated in the internal casing (13) is attached is formed by hot-pressing nat only the
material sheet (73), but also the continuous strand mat (71); as a reinforcement sheet, which is
layered together with the material sheet (73). The strength of the part of the internal casing
15 (13) can thereby be increased.
[0018] In addition, a continuous strand mat (71) having a good resin impregnation is used
as a reinforcement sheet. It is therefore possible to prevent separation of the continuous
strand mat (71) from the resin material at a location at which the continuous strand mat (71) is
disposed. Thus, even in the case where a force (hereinafter referred to as a racking load) is
20  applied to two corners on the same side of the container (C) and a pulling fofce acts on the
internal casing (13) due to displacement of the structural component (15), separation can be
prevented at the part of the internal casing (13) at which the structural component (15)
accommodated in the internal casing (13) is attached.

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

25 structural component (15) is attached is provided with an attachment fitting (16) such that the

5



20 applied to two corners on the sanme side of the container (C) and a
pulling force acts on the internal casing (13) due to displacenent of the
structural conponent (15), separation can be prevented at the part of the
internal casing (13) at which the structural conponent (15) accommodated in

the internal casing (13) is attached. [0019] In particular, it is
preferable that the gart of the internal casin 13) at which the 25
structural etAspBSEhENEL)0) extends Aveed plusally of @ t poriipnatdZak phibg structural

fitting (16) such that the attachment fitting (16) extends over a
pl ural i ty - oforaparseh (i) (thindr aspem ©f tiPpesant invieptict)r u8ithr this stowos evlien(almilling
(third aspect of the present invention). Wth this structure, when a

pul I'ing f or ffceditSowthetil@rialéRmpal 3 rdfi 16 thd dishlacdiifRnt 6F thd @rtbngRl RB|BE: ()

the structural conponent (15), a wider area of the internal casing (13) can

receive the, puhd.i g . I i

(a22) ot |t Mk Bk SORE LA IATRE (D) o B8eyd e Ptk fon e BT B ¥ ool
rovi ded. t o.t he. i nt er.nal Si 13). a result e internal casi.n 3
Ean be %r evENERRE; P%%e@ﬁ@ Hg?}g%éﬁ%ﬁﬁﬁé’mp(‘}eeéﬁt ggﬁﬁ?é&ﬁ%ﬂ%ﬁ% @Pgeé%)o)
the internal casing (13). [0020] Further, a stress concentration portion of
t he i nt er naProyisies 4g the nyernal gpEd iy A5 rosvlbghe igeraalgrasing (43 bean ‘gempvqéed
the reinforcenent sheet by the pair of nold halves (75), with the 10 gl ass
cloth (72) fon being damaged by theHeer] apiBatioe o fayfreeyte tiintemyd chsing (1Byur t h
aspect of the present invention). Since the glass cloth (72) as a

rei nf or cenef0i026he furthes] at hRsy QfilcOntiAoE Poptlonddfahé aiehAtatiBg €l NHEE fédmed by hot-
portion of the internal casing (13) on which stress is concentrated, g{he

strength Ofpr%ﬂfndgsé ERSSal6MGS g e FFoRReh Ofhe&f byttﬂgpégp gf@gg %ag@eg;ﬁg, @@E

can be increased. The stress concentration portion

ina pulydin i k } [ofe) ess) 15 directio re.than by .a force
n a Sathr Aty oAkl e AERSPHRS B heb R Rt B PR O G et
can be efficiently increased b royiding t tre concentration portion
Wth the gl Bugte. ($55 B Svebb Yabet RoPISuPERGR IeRGO T THen AR e
aspect of the present invention is a nethod of manufacturing a contai ner
ref ri ger at i layeredhitegetlier éhaipettiandefsthe intesnakbeasitlg (3% pm gvbidytromh tseonoentiafede the
is fixed to a 20 contai ner body (1) to close an open end of the contniner
body (1), atength dfrthestrab comeningionliytiombiiaed intenal asiapdp3) cahibelinereased.s Ehe
container interior side of the external casing (12), by hot-pressing a

resin mat ersti@hs yncen®@ion §Yrtio® idaffededeBy & fonce ih QORAing! BBe bR \Uaa b ession
includes formng the internal casing (13) by hot-pressing a material sheet

(73) _a%lst hegifeeBbl niBat dnby B¥orklen BRkparPting BluBR! VAsus( d) stre%rbfttﬁg internal

materi a

casing (13) can be efficiently increased by providing the stress concentration portion with the

glass mat (72} which have superior strength.

[0021] The fifth aspect of the present invention is a method of manufacturing a container

refrigeration unit which includes an external casing (12) whose periphery is fixed to a
20  container body (1) to close an open end of the container body (1), and an internal casing (13)

molded info a shape which covers a container interior side of the external casing (12), by ho-t~

pressing a resin material by a pair of mold halves (75).

[0022] The above method includes forming the internal casing (13) by hot-pressing ..a

material sheet (73) as the resin material by the pair of mold halves (75), with the material

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



25 sheet (73) covering an entire press surface of one of the pair of nold
hal ves (75) and with a reinforcenent sheet (71, 72) which is nade of a

gl ass fiber being |ayered at part of the material sheet (73). [0023]
According to the above nethod, the entire press surface of one of the pair

of nold hal ve r with the material sheet (73) as_a resin

mat eri al , afﬁl&?cfr %fﬁt%? @lﬁcgg] IR Fl@?&agﬁﬂoﬁaﬁﬁédgw heme. f?ﬁ’@%i%d’aﬁlﬁf the
mat eri al sheet the pair of nold halves (75). Thus, the internal
casi ng (13)mat lﬁbe%%ﬂed without significant flow of the resin material.
This means that the hot press is possible with the reinforcement sheet (71,

72), whi ch [0823jadécobrdinggbabs aidveancthdib itigertizé ipfigs yurfes of banefithatpad of mold
predeterm ned | ocation of the internal casing (13). As a result, |nternal

casi ngs (13hjvep otorasdwith thfih i af
produced in Ivgr gyei)\;o ?JITES by the %@N%M%Fﬁl(zg%qﬁgg%%ﬁgﬁrﬁ n%&%rgé}hé}%&ﬂg
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sandwi ched etwee th.e er i sixth s ect of the present.
i nvent i on) FBIPSTHS ﬁ ]edﬁﬁ& d’\“&'@Héﬁ 1ﬁ@§t Tf therpsig gpatepeal.  This
efficiently and reI iably i rrpregnated with the 15 reS| n material. It is thus

possi bl e t &9ape tahthe hateress tsarngsibleofith the reinforeanadnt elzest (g 728 Wwhivhtik made of a
reliability. In the case where a reinforcenent sheet is a mat having a

rel ativel y gipseéibet, fhetigrneliably pusitioasl 4teprednitrminalibestionesftherditerndlldasing(d3), S
exposed, the reinforcement sheet may be damaged when hot-pressed by the

pai r of nolAh fabsults ifiélhl cHNRVES), thBO8akabr MBidhelsi aliRcRT, S48 WL Erbntly

hot - pressi ng t he rei nforcenent sheet (71, 72) sandw ched between 20t he

t 0025] | ddi ti t
materi gh Shegiged hheg esf%%"ﬂl%icb?{terghadl@@am ] Inaddition, it is

preferabl e that part o (13) at Wmch a structural
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sheet by the ?@:% é@rml d halves (75), with the conti nuous strand mat (71)
and the naPHs ¥nbet Pty 9f %‘ﬁn‘@alwy@%d“ﬁfbgﬁﬂ@h@anlese@éveﬁhqqt 48betd lding he
present invention). [0026] By this nethod, it is possible to increase the
strength oﬁaftdl’\i‘éd}?drhe’twentth@ miaterial shektsdA%) (ngtl( apctatf thehpresens irsentimt)ur By this
conponent (15) accommodated in the internal casing (13) is attached. In
addi tion, tiethads éreakinfirecmenttshent ¢TI 72) canbt efficiently indfeliablydmptapneRiiih the

sheet can enhance the resin inpregnation of the reinforcenent sheet. As a
resul t 15 sepaimhia@iial.S T 5 thus possible to increase the strength of the internal casing (13) with
reliability. In the case where a reinforcement sheet is a mat having a relatively great
thickness, such as the continuous strand mat (71), and is exposed, the reinforcement sheet
may be damaged when hot-pressed by the pair of mold halves (75). However, damage can
be reliably prevented by hot-pressing the reinforcement sheet (71, 72) sandwiched between
20 the material sheets (73), as described above.
[0025]  In addition, it is preferable that part of the internal casing (13) at which a structural
component (15) accommodated in the internal casing (13) is attached is formed by hot-
pressing a continuous strand mat (71) as the reinforcement sheet by the pair of mold halves

(75), with the continuous strand mat (71) and the material sheet (73) being layered together

25  (seventh aspect of the present invention).



5 likely to occur at the reinforced part. Therefore, according to the above
~structure, separation can be nore reliably prevented at the part at which a
structural conponent (15) is attached, even when a force is applied to two
corners on the sanme side of the container (C) and the internal casing (13)
receives a force in a pulling direction fromthe evaporator holding frane
(15). 10[0027] Further, it is _?r_eferabl e that a stress concentration
portion of {4¥E6] ntBy fis reefechgt dsiByssible fpingraash thenhsrengthealsths past ¢f the dntemst h
(72) as the reinforcenent sheet by the pair of nold halves (75), with the
gl ass cl ot hcdsiti) (13 het which mestrectiued] competient 713) abminngodateceinebe invgraslvasing €136 h
aspect of the present invention). By this nethod, it is possible to

i ncrease t hgshé®ndhhhdaftiohh e tké 65the CONGRIBLS Rdn@ AT 1) 8% RinféRentMkRInain
casing (13). In addition, the stress 15 concentration portion to which a

great force,.l | L.l | :] d i I.r | QNI |
Gan be. mor ceitante B et e or M GRERE RSSO AL LR B i S
glass cloth.{72) having.supekior, strength,. ADVANTAGES OF THE | NVENTI ON |,

Jor 002815 Atk ot AFE Hffoctea Bt o tHtrttort, QUEMURETD the APBHE SEHapargparation
internal casing (13) is fornmed by hot-pressing the material sheet (73) as a
resin mat er¢ay be mormrqhﬁblyrm@mt@?/ atdhepart pt7 ghics avanichgalaemmeneatd 1 p) s sfached,
surface of one of the pair of nolding halves (75) and with the

r ei nf or ceneerenswibsat a f@ite i¥ aYpliskdito hwoscommedeow theasapieaside DT ey coneding (Cayped dst
at part of the material sheet (73). Therefore, the reinforcement sheet (71,
72) can be in@drhAla¥in® 953 )ireuiag aaarom%&ntaqﬁumlr dirRtioh RRnTTiNe @ htrate P BEMHing fine
even by the SMC nol ding.” This neans that only an intended part of the

i nt er nal cqgg?g (13) can be reinforced with reliability. Therefore,
according t he above structure, it is possible to efficiently produce
| er N3y CoRjoRH (Fiidther, BAS bredlrallE W A sty Blocntrafitn Sottton of e intehal SsB (13)

is formed by hot-pressing a glass cloth (72) as the reinforcement sheet by the pair of mold
halves (75), with the glass cloth (72) and the material sheet (73) being layered together
(eighth aspect of the present invention). By this method, it is possible to increase the
strength of the stress concentration portion of the ixlltemal casing (13). In addition, the stress
15 concentration portion to which a great force in a pulling direction and a compression direction
is applied can be more reliably reinforced by using, as a reinforcement sheet, the glass cloth

(72) having superior strength.

ADVANTAGES OF THE INVENTION

20 [0028] According to the first aspect of the present invention, the internal casing (13) is
formed by hot-pressing the material sheet (73) as a resin material, with the material sheet (73)
covering an entire press surface of one of the pair of molding halves (75) and with the
reinforcement sheet (71, 72) which is made of a glass fiber being layered at part of the
material sheet (73). Therefore, the reinforcement sheet (71, 72) can be reliably positioned ax

25  the part of the material sheet (73) even by the SMC molding. This means that only an



[ 0029] According to the second aspect of the present invention, part of the
internal casing 5 (13) at which a structural conponent (15) is attached is
formed by hot-pressing a continuous strand mat (71) as a reinforcenent
sheet, with the continuous strand mat (71) and the material sheet (73)

bei ng | ayered together, Therefare, even when a racking |oad is applied to
the cont ai riBWné‘?Sg pagtyof thepinterng)) easing (1) jcap| be prinforsed wub gekiahikity. afharefere,
part of the internal casing (13) at which a structural conponent (15) is
attached, dgeordingthahaiahopt saectanst it of passiblest efffantlylprddice omgraalentingsl(3}), part a
pulling direction with respect to the internal casing (13). Further,
accordi ng taf ehtteofl which issteaghettdd, inlergeveh@ds. | nvention, an attachnent
fitting (16) is provided at the part of the internal casing (13) at which

the struct (L][U@i‘)]com%'ﬁﬂ{g 1|(>_1tﬁé sbPnd bR §0he %&h%&t?iﬂ@énﬁ%@%a?% %ﬁﬁ?@&h@%&iﬁé“g

(16) extends over a plurality of attachnent "portions

struct ural - Thus. a w.der ea of the internal casing.(13
can recdi ve(?%\rjﬁ%gﬁ ¢ (ﬁéﬁ%‘“aggﬁ% enﬁlgs ?%%&f%éf‘,s fod“‘b‘i‘i‘l By B Hess g aa“BBﬁ’é‘lﬁ,’Hz by
the structural ,co ent ((15). As result. |ocal damage of the internal
casi ng (13)5“8{5%@%&@5 ﬁﬁ‘?q’-‘soﬁfﬁme&Fgﬁ%éﬁﬁthﬁheﬁﬁméﬂlﬂ and g (L) apd Beaategiaf o
the fourth aspect of the present invention, a stress concentration portion
of the int &hertl(72hbeing leesyd together. nelthetpforaoevanr whei agacking bmd islappled (18 2he as
a reinforcenent sheet, with the glass cloth (72) and the material sheet
(73) bei ng contpare (CR & it powttieto reliftdy pfavest, sepdiatich 4t fRSpAOSTAR Irtérhal @king (13)
portion, at which the strength against a pulling force and a conpression

force is nmptevHi@OHistr@stutdl @Bmiphters (1 99 R-8R31 A i iRl
reliably strengt her?ed by thlgtpgl asg ?I otah (72 haﬁsﬁlgaislﬁ%%c??yglrlpgftqggﬁgt :

casi ng {15y T EORAH IS By ol BRERlon it R RS e bR e L3E HRRE™

material, with.th teri,al she 73) 25 coverin n entire press surface
of one of Fﬁ%‘“ﬂ%ﬁgﬁ"g&% t ?la?%p?feé}’?/é’?s%“ﬂﬁveﬁiﬁﬂ‘nﬁlta nt %E%‘#Sf(g%’éﬁ&’ﬂ edigbet
(71, 72) ich is made of a glass fiber being |layered at part of the
material s R%%Pare 98she micsnal caripg (et peiielr be sinetpral sppengny (15)79 ptiached, lsach
reliably positioned at a predetermi ned | ocation of the internal casing
(13). As athasshe attachmest fistingcdé) rxtendsofventai mhralitypofoatarementnsdtibmc@?d) @t the
reliably reinforced, can be efficiently produced in |large volunes by 5 the

SMC ol di ngtru¢tGfaBZpmponart ¢i 5y Thus, hewidex bfeaaRBE int@hal HRINGr @S FBin tHMEOLION,
the reinforcenment sheet (71, 72) is hot-pressed, with the reinforcenent

sheet (31, iH2drdBinest ﬁﬁiﬁ@"@l@i}%%u‘ﬂ%@("%?{b%%ﬁ%%%& edu&lk}ﬁﬁf;@nﬁo%%ht (19 asa

Therefore, the reinforcement sheet cah be nore efficlent

| mor egnat ededit RehNfoud 68 0P AhRHf basi 3] A% EHOPISEIRN caNSSheldidy 72)

~and the resin 10 mat er r-al can nore 'y S
 reinfor cermBE U heBEeRe ofhe; BUfbSR AR MAED AITGML ChERESCHBBTIEHE
72) can be re|iably prevented from bei ng danaged by friction with the nold
(75) at t h@ofjoReobfthsdetemabegsing (13) is formed by hot-pressing a glass cloth (72) as a
reinforcement sheet, with the glass cloth (72) and the material sheet (73) being layered
20  together. Therefore, the stress concentration portion, at which the strength against a pulling
force and a compression force is more required than the strength against separation, can be
more reliably strengthened by the glass cloth (72) having superior strength.
[0031]  According to the fifth aspect of the present invention, the internal casing (13) is

formed by hot-pressing the material sheet (73) as a resin material, with the material sheet (73)

25  covering an entire press surface of one of the pair of molding halves (75) and with the



[ 0033] According to the seventh aspect of the present invention, the

rei nforcenent sheet is 15 a continuous strand mat (71). This conti nuous
strand mat (71) is hot-pressed, with the continuous strand mat (71) and the
mat eri al sheet (73) being |ayered together at the part of the internal
casing (13) at which the structural conponent (15) is attached. It is
therefore possjble, as in e_case of the second aspect .of the present
vent | on, PRTPREE SheEF 60rt2) Cush 4t e G AP heinddaxei Bap O tihe
internal casing (13) at which the structural 20 conponent (15) is attached,
due to the oiatepiabshene(78). of Thereforst theatinfatensemplaastil, 72)5anibe relighly pesiipned at
direction, even when a racking load is applied to the container (C . [0034]
Accor di ng tgopiceteanizbd focadpeof thefintbihel gisipgdl). | Msentesti) intérinel dagingé, of edlohri
sheet is a glass cloth (72), and the glass cloth (72) is hot-pressed, with

the 9255 chRibioialibd RRsicR Y o008 lan of e orb el 59k AORMISE: 5

a stress concentration portion of” the 1nt'ernal 25casi

therefore p j s in the case of the fourth aspect of The present
inventic?ﬁ, ?‘g%ﬁ‘@ﬁ%‘%@@% ncrease the strength of the stress concentration

Serength ElOSEH DersRiting Eboms hpsreRb Al e s BuSTOpT s rekg{oRPTeH g @
oblique view of a container refrigeration unit according to the present
enmbodi nent , 73)i ievied-pressed, awidhy ihex irginforesment isheet i te72)] P s@a}dvmk:edp betiveem the
cross-sectional view taken along the line II-I1 of FIG 1.
material sheets (73). Therefore, the reinforcement sheet (71, 72) can be more efficiently
impregnated with the resin material, and the reinforcement sheet (71, 72) and the resin
10 material can be more firmly unified. This can further increase the strength of the internal
casing (13). In addition, because the reinforcement sheet (71, 72) is not exposed, the
reinforcement sheet (71, 72) can be reliably prevented from being damaged by friction with
the mold (75) at the time of hot press. |
[0033] According to the seventh aspect of the ;aresent invention, the reinforcement sheet is
15 a continuous strand mat (71). This continuous strand mat (71) is hot-pressed, with the
continuous strand mat (71) and the material sheet (73) being layered together at the part of the
internal casing (13) at which the structural component (15) is attached. It is therefore
possible, as in the case of the second aspect of the present invention, to reliably prevent
separation from occurring at the part of the internal casing (13) at which the structural
20 component (15} is attached, due to the displacement of the structural component (15) in a
pulling direction, even when a racking load is applied fo the container (C).
[0034]  According to the eighth aspect of the present invention, the reinforcement sheet is a
glass cloth (72), and the glass cloth (72) is hot-pressed, with the glass cloth (72) and the

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

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

10



[FIG 3] FIG 3 is an oblique view of an external casing viewed fromthe
container interior side. 10[FIG 4] FIG 4 is an oblique view of a casing
whi ch includes the external casing and an internal casing which covers the

container interior side of the external casing, viewed fromthe container
interior si.de obll%ue vi ew of fhe casing

5 n
vieved fr orYdRiORoif i 1ﬁ1[é‘9’ IPWF# t€§ Stgﬁinggl o G€ Rrests BFEDERFHRR PHOR qmedmwgnai
frame is attached. 15[ FI G d]ﬁ FIG 6 is a plan view of the internal casing

for illustreasingglidy theeless eathof2havinguprderenstbheet . [FIG 7]
FIG 7 is a drawing for schematically illustrating a nmethod for fabricating
the internal casing. [FIG 8] FIG 8 is a cross-sectional
view taken along the line VIII1-VIIl of FIG 7 20 for showing the state of

| ayer ed shaspEEFIDESORIPTION O TR BRIOVRGEQr e hot press. DESCRI PTI ON OF
REFERENCE CHARACTERS [ 0036] 1Contai ner body 10Contai ner refrigeration unit

2511Casing [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-IT of FIG. 1.
[FIG.3] FIG. 3 is an obligue view of an external casing viewed from the
container interior side,

10 [FIG. 4] FIG. 4 is an oblique view of a casing which includes the external casing
and an internal casing which covers the container interior side of the external casing, viewed
from the container interior side.

[FIG. 5] FIG. 5 is an oblique view of the casing, viewed from the container
interior side, to which an evaporator holding frame is attached.

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

[FIG. 7] FIG. 7 is a drawing for schematically illustrating a method for fabricating
the internal casing.
[FIG. 8] FIG. 8 is a cross-sectional view taken along the line VIII-VIII of FIG. 7

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

DESCRIPTION OF REFERENCE CHARACTERS
[0036] 1 Container body

10 Container refrigeration unit

25 11 Casing

11



12Ext er nal

casing 13Internal casing 15Evaporator holding frame (structural

conponent) 16Attachnment fitting 526l nterior fans 40Si de stays 42Extension
pl ate 42aBolt fastening portion (attachnment portion) 71Continuous strand
mat (reinforcenent sheet) 1072d ass cloth (reinforcement sheet) 73Materi al
sheet 75Mdl d Cont ai ner

10

15

20

25

12 External casing

13 Internal casing

15 Evaporator holding ﬂ&nc (structural component)
16 Attachment fitting

26 Interior fans

40 Side stays

42 Extension plate

42a Bolt fastening portion (attachment portion)

71 Continuous strand mat (reinforcement sheet)
72 Glass cloth (reinforcement sheet)

73 Material sheet

75 Mold

C Container

DESCRIPTION OF EMBODIMENTS

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

[0038] A container refrigeration unit (10) of the present embodiment provides cooling or
freezing of the interior of the container (C) used for marine transportation 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 portion of the container body (1) with a

plurality of bolts.

12



15 DESCRI PTI ON OF EMBCODI MENTS [ 0037] An enbodi nent of the present invention
W Il be described in detail hereinafter based on the draw ngs. Essentially,
the foll ow ng descriptions of a preferable enbodi nent are nerely exanpl es
which are not intended to |imt the present invention, its application, or
its range of use. 20[0038] A container refrigeration unit (10) of the
present enbd83¥entThscoviainss rafgeerhion wnit {10 b2y nrpfigeratisicnit Gt shovad). t Rbat is,
container (C) used for nmarine transportation etc. and is disposed so as to
seal the opbecendinef refiligerationt wiin@o0) prodides tyolhg\ofnige ar Hgldently cax@dingiap@sing
whose one end is closed. Mre specifically, the casing (11) of the

cont ai ner reféfrigeratibh Afyclénbt thel QRfrigerahfetefied AR ghiorRdsd@nile
portion of theﬂngont ai ﬁjgr body (1 vgvlgth a 25pl ural |gty ofsbolh%g.opﬂi[%gcoggg#nqhe

)
cont ai ner rgftd j ' l;sg 3 frigerant circuit (not shown).
That is, the rcégga?%?lﬁig?rtrlmﬁlg%erl%%?on ut%‘lkgvg'( 10) provides cooling of the air
i nsi de the ain Q) ... usin ref.rigeration cle of the refrigerant
ci rcui tTS Tr{@%@nefg{enéﬁal ﬁ%ﬂ%%%%%m%@mr Fi geration unit (10)

wi |l be described below 5 [0040] <General Structure of Container

Refri geration Uni tts shown in EAG. 4 vadrF1Gn 2Fthe containen refigeration whis (tQnhaaiarmasing
refrigeration unit (10) has a casing (11) whose periphery is attached to

t he cont ai fét) bbdse pariptery ¢4 egahehao dhe vomnaitenbodsh €l )cntlasa e Hmtyendlof the
having a cylindrical shape whose one end is closed. A lower portion of the

- casing (11)coptairier bdes (1) HaVirghecylHdgchihapd whbi d1ebaif8bsddC) A RREr biiDn of
" forns a recessed 10portion (11 a) at a |ower portion of the casing (11) on

the cont ai NRE cBhEl Bl prdlrtifes, ihfd HeGleribP 2l PGS TRRIR) L0
space (Si) is for%dgaq trﬁ(gesllomer poﬁetlnliﬁgr?@o © ?‘ﬂ“ﬁ%ﬁ@g m(qlﬁlgon slawlgerecessed
exteri si.de.of the_contal ner. and.an i.nternal acconmpdati on space (S2) is
f or medqgt nﬁh%p 1rl"’lg'rfl)tretl FT SOTHqR0 thecayjng ifll)) q tﬁ? HBDWEP’F%FO’S&%% ¥ oftse
cont ai ner. %03414“ A ‘Tg}ellrti tion plate (50) supported by side stays (40) is
di sposed of"¥hi¥ G0 FXIPRl acsppEotstion spage (8 Bsis dermerhat thelowerpartion pHine phsing
(50) separates the interior of the container (C and the internal
accommodat (bl epdle ex®srpr sidenafethe hcontaimar, akhen patetrial iacconphedaionSpcd €52) is
di sposed such that space is left between the partition plate (50) and each
of the top famkdostt agpémmetosafthacasngfl 1) bethednieabnade SOGY codthintsee FI G
2).
[0041] A partition plate (50) supported by side stays (40) is disposed on the interior side
15 of the casing (11). This partition plate (50) separates the interior of the container (C) and
the internal accommodation space (S2) from each other. The partition plate (50} is
disposed such that space is left between the partition plate (50) and each of the top and
bottom inner surfaces of the container body (1) (see FIG. 2).
[0042] A compressor (21), a condenser (23), an external fan (24), a motor (45) for the
20 external fan (24) etc. are accommodated in the external accommodation space (81). The
compressor (21) and the condenser (23) are connected to the refrigerant circuit (not shown).
The external fan (24) is rotated by the motor (45), and draws air outside the container into
the external accommodation space (S1) and transfers the air to the condenser (23). The

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

25  refrigerant, That is, the external accommodation space (81) constitutes an external air flow

13



[0042] A conpressor (21), a condenser (23), an external fan (24), a notor
(45) for the 20 external fan (24) etc. are accommobdated in the external
accomodati on space (Si). The conpressor (21) and the condenser (23) are
connected to the refrigerant circuit (not shown). The external fan (24) is
rotated by the notor (45), and draws air outside the container into the
external accommodati on space (51) and transfers the air to the condenser

- (23). The cHAdenser (23) is configured to exchange heat between the air
"outside the container and a 25 refrigerant. That is, the external

accommodat i ¢eD4SpacAn(eSaporaon§2)f interivor &ms €36 )eambinodiry (46) 6o thphitdrior [fRR43F) afh
evaporator (25), interior fans (26), and notors (46) for the interior fans

(26) are aceespRatodRel iR aaﬁuyﬁé}epmﬁaﬁtéfoﬂleo]{ntétﬂﬁ hOUoRIAGHatiBf CHITD(SD)! O the

space (52) on the container interior side o he casing (11). "Like the

condenser -t i r D) 45 5:als n e the refri ant
circuit (n(()'EZ'gﬁét ﬁlgﬁgﬁeﬁf???%%%eoc%&?g%ﬁ( 2 eafglg%g%@e%%%rd& 8@%5"%@8@%%& ,
and draw. air, inside the contai ner (C) .through the ace_above the partitjon
plate (50) &S0 CPP%‘?%‘EF%P r{%ﬁgeﬁgprapbgqﬁt @%%”‘SR OrTﬁFEQJg)t‘;nonfgnse(}(ﬁ@;egqo@;ed(%)
exchanges heat between the air inside the container (C) and a refrigerant,
and the ai r thesmploryufdsepndodreweic ingidgithe eortainer (G throhglo thtspeereatnya dke pratitn

the partition plate (50) by the interior fans (26). :
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).
10 The internal accommodation space (S2) therefore constitutes an internal air flow path.
[0044] As shown in FIG. 5, an evaporator holding frame (15) for holding the interior fans
(26), the motors (46) and the evaporator (25) is provided in an upper portion of the casing
(11) on the container interior side, and extends across the width of the casing. The
evaporator holding frame (15) is configured to support the interior fans (26) and the motors
15  (46) at a location above the evaporator (25) so that the air inside the container (C) can flow
downward from above the evaporator (25) by the interior fans (26).
[0045] One side of an extension plate (42, 42), which constitutes an upper portion of the
side stay (40, 40), is connected to a lateral end of the evaporator holding frame (15).
Specifically, according to this embodiment, attachment fittings (16, 16) are provided on the
20  casing (11) so as to correspond to connecting portions of the extension plates (42, 42), as
described later.
[0046] TFurther, the lateral center portion of the evaporator holding frame (15) is connected
to the upper end of the frame support member (43) which is fixed to the container interior
side of the lateral center portion of the casing (11) and which extends vertically.

25 [0047] The side stays (40) are fixed to the container interior side of the casing (11).
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10 The internal accommodation space (S2) therefore constitutes an internal
air flow path. [0044] As shown in FIG 5, an evaporator holding frane (15)
for holding the interior fans (26), the notors (46) and the evaporator (25)
is provided in an upper portion of the casing (11) on the container
interior sigde,  and extends across the width of the casing. The_ evaporator
hol ding fr C‘(@Sﬁysiﬁ?‘ﬂ&é‘ iS&Xr@@) has portiga (Fhrsoppestcd tqribe ey Pamgnthe
motors 15(46) at a | ocation above the evaporator (25) so that the air

i nsi de t he thosesingél1)(1Bpt protrutlesointal dwnovatalngrrinteriaboand hdsehevagposian phate ZR)
by the interior fans (26). [0045] One side of an extension plate (42, 42),

whi ch constpliasties tha colpp@rpopdsd i40naef cdniectsd theths upyer A8 of He)colrsn F&ﬁé&?@il?d
to a lateral end of the evaporator holding frame (15). Specifically,

according ta%d&@&&@%@?ﬂ&ﬂﬁ%ﬂbft}étchﬁﬁ%g@ﬁt fittings (16, 16) are provided on

the 20 casing (11) 'So as to corresp to connecting portions of the

ext ensi @n S 2 describ | ater.. 046 urt , the lateral
center gor ﬁlb%%ﬁof &;ﬁﬁsé tgt\e/ Q)B%?r%%?e&aﬁ °Adt 8?&'5 ‘?V?%%to{’ g’%@“!gsg%’?}ﬁ Egsrétaé‘él S‘llp(yo'ftﬁg{’y
upper end of the frarT(le support menber (43) which is fixed to the container
interior sitBRsige ¥RE PH-c4) the daterd cpen pertioBrolithe exapsraier baldingafamehl DHs
extends vertically. 25[0047] The side stays (40) are fixed to the contai ner
interior sissprastedthyethe fimegsuppary membped).i cBid frame sgipostiremistr 443 )(i4 @ poloas- a
colum portion (41) connected to the |lower portion of the casing (11) that

protrudes ilikean¢thbercwhdsei oress secticr isageneraliyl (hlmpbdendXs eataiedrat Rhé laterdl 42 hter
pl aced on the colum portion (41) and connected to the upper end of the

col uMm por tgotir dlthe AOWer Sorkibi® oF R asiR | 1 1)Uk @k cltyﬁ'tﬁin%?‘?ﬁé}ﬂ)r(sﬂ% P %Ltg%%ihd

Thus, the both | ateral ends of the evaporator holding frane
suppor §8d R¥rically.

[0049]  As shown in FIG. 1, the casing (11) has, at its upper portion, a view window (27)
provided with an openable door used during maintenance, and has a ventilator (28). The
ventilator (28) constitutes a ventilation device for ventilating air inside the container.
Further, an electrical component box (29) is disposed at a location close to the external fan
15 (24) in the external accommodation space (S1) of the casing (11).
[0050]  As shown in FIG. 2, the casing (11) has an external casing (12) located on the
container exterior side, and an internal casing (13) located on the container interior side.
The external casing (12) is made of an aluminum alloy, and is attached to the periphery of
the container body (1) so as to close the end face of the container body (1). The internal
20 casing (13) is made of a fiber-reinforced plastic (FRP), and is attached such that it covers the
container interior side of the external casing (12).
[0051]  As is also shown in FIG. 3, a lower portion of the external casing (12) protrudes
into the container interior. The external casing (12) includes an upper portion (32) having
an approximately planner shape, a lower protrusion portion (33) which protrudes into the

25  container interior and which has an approximately rectangular parallelepiped shape, and an

15



the side stays (40), and the lateral center portion of the evaporator

"~ holding frame (15) is supported by the frame support nenber (43). The frane

support nenber (43) is a colum-1like nmenber whose cross section is
generally C-shaped, and is |located at the lateral center portion of the

| ower portion of the casing (11) on the container interior side so as to
extend 1Overticall .EW[[_0049 As shown in FIG 1, the casing (11) has, at its
upper porti @i‘ﬁ(’hﬁlev%/ i@ hdbvivitiply Js lepaied alettie witeh periphspenfitbe exidoml casingd 12) so
during mai ntenance, and has a ventilator (28). The ventilator (28)

const i t ut esastovamtouhd theonpbe portnf(82) mehihe lakérmgomision patide (3)andostici hava

t Further, an electrical conponent box (29) is disposed at a | ocation cl ose

to the ext efedfinghiansidpé vhen viewdae @ USY st APRAGIEIS c'feﬂsmﬁa&iﬁ%g gﬁgﬁrme

casing (11). [0050] As shown in FIG 2, the casing (11) has an ex
: 1230 tai . : > \ .
(13) Tocat eb e rodl skt c@l B! Bt P e bR nfioh o1 Vi e
de of | um | | i ttached to, t [ f the |
Cont ai ner bOToRIR) (5o % Dbt kf BuBoftEoaRdher 4 GnERenL b e seng)agnd
The internal 20 casing (13) is nmade of a fiber-reinforced plastic (FRP),

and is attadnearts grerprevided witheopluradity pihadesfonbeits:  iAds@miuninsingdloyfflanges (not

external casing (12). [0051] As is also shown in FIG 3, a |lower portion of

t he exter nathosandi myi(gl 2h ppproxivdedy i Bvlapbd ecrossntcetiog rare rgrevided .at Thdts of the
external casing (12) includes an upper portion (32) having an approxi mtely

pl anner shagfachehtopgtioR (P1) WEicR RxRA4 Udterally 350, W bhdih Rl %&lﬂfﬁs SUdrp the VBRicaP

contai ner interior and which has an approxi mately rectangul ar

paral | el epi BERArSIBABE the Al ca@hfpchment portion (31) which is located at
t he outer periphery E)bf the extertmal casing (12) so as to surround the upper

portio 3 the ] ower. p rysi,on portion (3 and.whi ch has a )
rect anglﬂ( arz[)ogﬁglge @%ého‘ﬁléﬁeg&%'r W%EBI?‘?IOWFFIOT&I é%bé’g @343”?’?4& caREAR)2) is
having a generally P-shaped cross section. are welded to parts of the

att achment (SGHERGH Wish $heyppersids elthe lowss dratrusian periion @3), aad ipprowided avith two
portions along the width dinmension of the external casing), and the parts
are provi deepepings (32a9Ba)asivigw windomises ldcationsalldss to tesppendndri 1Spavificdllyy each
fl anges (not shown) having an approxi mately F-shaped cross section are

provi ded atofpthesesopefiinigh €324, Bag) s geperally QectirdblarWhipe) afd R 6hehiles (3al $2a)
(i.e., at both end portions along the vertical dinension of the external
casing).  formed in the upper portion (32) are arranged next to each other in a lateral direction. The
15  openings (32a, 32a) formed in the upper portion (32) and the openings (36e, 36e) formed in
the internal casing (13) together constitutes the view windows (27), as described later,
[0053]  The lower protrusion portion (33) includes an upper surface portion (33a), two side
surface portions (33b, 33c), a lower surface portion (33d), and a bottom surface portion
(33e). Specifically, each of the upper surface portion (33a), the lower surface portion (33d),
20  and the bottom surface portion (33¢) has a generally rectangular shape, while the side surface
portions (33b, 33c) have a generally trapezoidal shape with its one leg inclined. Thus, as
shown in FIG. 3, the lower protrusion portion (33) includes the upper surface portion (33a),
the side surface portions (33b, 33c), the lower surface portion (33d), and the bottom surface

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

25  portion (33a) is inclined downward to the lower side of the container.
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10 [0052] As shown in FIG 3, the upper portion (32) of the external casing
(12) is continuous with the upper side of the | ower protrusion portion
(33), and is provided with two openi ngs (32a, 32a) as view w ndows at

| ocations close to the upper end. Specifically, each of these openings

(32a, 32a) lﬂag a generally rectangul ar shape, and the openings (32a, 32a)
formed in tIREUppets Pomw g 132 angr dGary thegiaterad easing (B dhllevhdre fhapesof the
| ateral direction. The 15 openings (32a, 32a) formed in the upper portion
(32) and t hxtespdiasigs (( 26end 36e) Idwemedet portine (3 Htvelticka lprataglen tnté 1) container
toget her constitutes the view wi ndows (27), as described later. [0053] The

| ower pr ot rinefion spaistth Adried@ndi 16Cthe R ferd) dalélﬁ% (13U Eh@ GeROHhIe0Tke( G cotefO
side surface portions (33b, 33c), a |ower surface portion (33d), and a

por ton (3 TR oris B3k sorRTREIO N Fad 07 st R pHBRE oY ke difeate

portiong(3 . neral | y.rectangul ar sha while the side surface
porti ond (gg%?@tﬁe (g}%/%thgr'ge rEPFy VF&B‘%%&?PES@ 13 fOupps W‘ﬁlhttge gpRer pidg of
inclined. Thus, as shown . in EIG 3, the |ower protrusion portion (33)

i ncl udes t eg’b’ﬁ’ér"o‘%ﬂo&&@@&ti on (33a), the side surface portions (33b,
33c), the lower surface portion (33d), and the bottom surface portion (33e)
connect ed t[80%dch The wppen apveopentian %) inckdeshapeer body \Béa) haridhe tagpfrate (36b)
surface 25 portion (33a) is inclined downward to the | ower side of the

cont ai ner . and[s)M5&hmAS (3086d) Archilged 3 ANG fohie a fenckdlR ClhBpdIahd GaSIRE thd 3)

foll ows the shape of the external casing (12), and has a | ower cover

portion (3ehvirtbady @681 I UBeSop Bamhel d%g’l)afﬁgfn glieg?t;e ﬁé}ﬁ%" 231__3%,_ ?ﬁ?qgazﬁe i®ated on the

correspond to the external casing ( | at e upper cover

porti onn(3 T I r..portd on 7 n e u I _cover portiqn (36)
are i n'? ggr g%‘) Py %}ﬁ? S{r? e[rrvgicf; %19% Sé(geghéﬁotgﬁé;&%er)ﬁ@y&&@r I E&S‘rveé'o AP & f‘é%?
cont i nuous W t e u r side of the |ower cover pqrtion (37). [0055] The
upper coveﬁ%@?ﬁ%ﬁ“ﬁ‘%%ﬁ‘ﬁ?ﬁcﬁé‘gﬂ & ren%6§ 3%%?“’5&36%) todprh aggperaldeh)
and side f{ér‘[@% (36c, 36d) _arranged so as to forma generally G shape and
surround t heShepe & apBgle( 3BerfherTihe top framea@Eb) aBhiheandts frames (e, B6drslghtly
(36¢c, 36d) are located on the 10 upper side and the |ateral sides of the
cover body P{@e%d)inta 8epewttiing! interindrdrhehs icdeerf balye@ 6486 The36mkr dsteBha) is
downward fromthe both ends of the top frame (36b) to forma generally

C-shape as peovidal ®ith Fwo bpedingd {36! 362) Foravew (BEBIwSRHich hereiHad s ehiRBS
36d) slightly project into the container interior fromthe cover body

(75 o ol ) O At o oo e (36360 1o
[0056]  The shape of the lower cover portion (37) is approximately the same as the shape
of the lower protrusion portion (33) of the external casing (12). The lower cover portion
(37) includes an upper surface portion (37a), two side surface portions (37b, 37¢), a lower
surface portion (37d), and a bottom surface portion (37e). The lower cover portion (37) is

20 slightly bigger than the lower protrusion portion (33) of the external casing (12) so that the
lower cover portion (37) can cover the lower protrusion portion (33) ﬁforﬁ the container
interior side.

[0057]  The lower surface portion (37d) is provided with an opening (not shown) for

injecting a foaming agent (60) into a space (V) (a foaming agent space) between the external

25 casing (12) and the internal casing (13).
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15(32a) in the upper portion (32) of the external casing (12). [0056] The
shape of the | ower cover portion (37) is approximately the sane as the
shape of the |ower protrusion portion (33) of the external casing (12). The
| ower cover portion (37) includes an upper surface portion (37a), two side
surface portions (37b, 37c), a lower surface portion (37d), and a bottom
surface portion (37e), The | ower cover portion (37) is 20 slightly bigger
than the | ouP8hr ofe F8pWA PG drandFI. ¢ therutaxnesipheny roatiom §l3g) 21 thednicmal
the | ower cover portion (37) can cover the | ower protrusion portion (33)
fromthe cosasngél3)iintbenti wwasd dhee. exterigraf3id citeinko(towarklutht exterpd reasiog). ( Thel)
is provided with an opening (not shown) for injecting a foam ng agent (60)

into a spaceufeVpefi amﬁeqn&mtaﬁx%?@' WRAA] bi ehetiti POPEGY( )
and the int e?r?g%wcggjra\g (13). [ 00 }Aéggﬁom&ii nﬁlFI G ghﬂaiﬁig FI G ﬁmﬁ%@

outer perip ] : t: i GRS I

the extori of s RESAECI A M fuc BRif Hedfenif Speth (7hy bagETly 18 BRekha
peri phery of the 1i ternal casing (13) is positioned on the attachnent
“portion 31)"35(5?55{%@‘ external casing (12) in the state in which the internal
casing (13) is attached to the external 5casing (12). [0059] Thus, when the
i nternal cas®MR§! ( 15hus, whep: the Hatgrnab casing éid)eisrrilac stOnéle(emrpait ¢psingdpa); the
cover portion (36) covers the container interior side of the upper portion
(32), and t kppdreauer potien (Frcoven tife3dntanerdnirivhside ofitheiupper portiem (32), aiddhe
of the | ower protrusion portion (33), such that the foam ng agent space (V)

as a t her malovastdooer pdrbibni(37f ewebsthaionteier iridOsiax be Hlowead PrétsustchPorBér
the internal casing (13). The foam ng agent (60) is injected into the

f oam ng agep3)SARESH L ) &L SRENHRG; | r

casing (13) (‘3" g’nd I'S é%%?rg‘%@gg? g%ﬂ%%gh%yh@rfdg%qgar ri '3?“91"33%‘19 ngfél@{egs&?ﬂ%th? n
FIG 2.:400 Furt cearding to the p e enbodi ment e at.t achment
it ngd (165emel Sl (158G 66 Rlerhd) oo SE s e Bttt (i ds Bioeld S
frames (36c¢c,, 36d), which constitute the 15 upper .,cover portion (36) of the
i nt er nal Q}ed‘féa%‘%%gegbspége @lmgé\st}a%ﬁacqﬂan&pﬁrae& REH® ipsmal gasng bé},tand is
fastening portions (42a, 42a?) of the extension plates (42) of the side
stays (40) {@#amed 8 dorpon thermal baorier layet (brasishewsn f FIGh&. evapor at or  hol di ng
frame (15), as showmn in FIG 4 and FIG 5. The attachnent fittings (16) are
| met al pl at e[0660herBurttey,i agonligenenthe pyesestcémbeglimanit, shapRachnamb fAtihgchBpate
'fitting (16) is positioned so as to extend over the 20 plurality of bolt

'fasteni ng pprovided o #hdaconthdidr ekicMdr ks tdFMhé Gide FrdnhedN3 64, BdhewBkRBhEinat wde
drawi ng) of the extension plate (42) of the side stay (40).

15  wupper cover portion (36) of the internal casing (13), so as to correspond to aftachment

portions (bolt fastening portions (42a, 42a)) of the extension plates (42) of the side stays (40)
which support the both end portions of the evaporator holding frame (15), as shown in FIG. 4
and FIG. 5. The attachment fittings (16) are metal plate members having a generally
rectangular shape. Each attachmént fitting (16) is positioned so as to extend over the
20 plurality of bolt fastening portions (42a, 42a) (two fastening portions in the example of the
drawing) of the extension plate (42) of the side stay (40).
[0061] With this structure, greater part of the extension plates (42) of the side stays (40),
which support the evaporator holding frame {15), can be supported by the attachment fittings
(16). Thus, even if a force (a racking load in the direction of white arrow in FIG. 5) is

25  applied, for example, to two corners on the same side of the container (C) to result in causing
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[0061] Wth this structure, greater part of the extension plates (42) of
the side stays (40), which support the evaporator holding frame (15), can
be supported by the attachnment fittings (16). Thus, even if a force (a
racking load in the direction of white arrowin FIG 5) is 25 applied, for
exanple, to.t CONEI'S on the sa of the con aln C) to result in
causi ng  dicsH @E’é‘ﬁ%‘f W’?-@f%%@@fi% %(@Bﬁgaw %@51011 fn dhe,dhirqctipg of
di rection gc‘l;qn the direction of black arrows in FIG 5) with respect to the
i nt er nal ckgrord)in ke Shwithonsnsat tofthe intergsl ¢asBle (A5), chwsattachatet fipjags (16)
the internal casing (13) to receive the pulling force applied by the
evapor at or allowsligneptdrr pare of ilfe) intebhalr @binge(13) ac adceivartag @ultingt focel dfpleddY the
casing (13) can be 5 prevented. According to the present enbodi nent, each

att achment e{zéﬂdrétﬂﬂh&l@l@g #xhenss, O‘I"ﬁérefdi\@ 18041 tdafn@sd SPHHRAnRA! b&“ﬁgeﬂ )2?2'!:% ® g

42a). However, the nunber i1s nét limted to two, andthe attach

(16) de e t hyee.or teni

porti ons ?5%%8%%%3? 5 bR s RERneh Sk B i s v

r ei nf or ce ets .10 (71, 72 f gl ass fi ber are di sposed at
parts of | &eﬂ f‘EIH’ég P%?@Pﬁé‘ﬁ%%% ﬂewgyernﬁlaélua% e‘élsr@é‘lhﬁmeéﬁ@éw:la@ﬂlth%/
continuous strand mats && 71, 71) are respectively disposed at both right
and | eft eAHagiaraf difing, )twhwmvededomam tadvesesn thiiee oo peate gl f{B8ung
36e)) of the upper cover portion (36) of the internal casing (13). d ass
cloths (72poitdnsare respectively disposed in the areas from | ower parts of
~the both right and | eft end portions of 15 the upper cover portion (36) to

upper par t $0652 bOABcdrﬂ ?ttoé\sﬁd pr@bdt @sbdAEitl 8NShdWn thEIG. Ocyve;ém?&&eﬁen@%&et@n
(37). [0063] re specifically, the conti nuous strand nats are mainly

O oPOsRe | Rk o) i8ess h Qi isel SDRIBHLANP RO b1 Alia2 o{rﬁ@l{ﬁa}%& g&ﬁ%@ﬁﬁl@%;y

(40) supporting t e evapor at or are at
reinforces o%g. eél?l? egg&llﬁca"i‘ﬁg &tfu%%hs %’t(r)al}dhx%%.tst(g?, H‘I’t,ﬁr) are respectively disposed at

both right and left end portions and the middle portion (between the openings (36¢, 36e)) of

the upper cover portion (36) of the internal casing (13). Glass cloths (72, 72) are
respectively disposed in the areas from lower parts of the both right and left end portions of
15 the upper cover portion (36) to upper parts of both right and left end portions of the lower
cover portion (37).
[0063] More specifically, the continuous strand mats (71) are mainly disposed in the areas
to which the extension plates (42) of the side steys {40) supporting the evaporator holding
frame (15) are attached, and thereby reinforces the internal casing (13) so that the internal
20  casing (13) can be resistant to the pulling force of the evaporator holding frame (15) when
the racking load as described above is applied. In addition, the provision of the continuous
strand muats (71) having good impregnation characteristics in the areas where the evaporator
holding frame (15) is supported, allows the continuous strand mats (71) to be unified with
the resin, and thereby, separation can be more feliably prevented in the areas where the

25  evaporator holding frame (15) is supported. This means that the separation at the internal
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20 casing (13) can be resistant to the pulling force of the evaporator

hol ding frame (15) when the racking | oad as descri bed above is applied. In
addition, the provision of the continuous strand nmats (71) havi ng good

i npregnation characteristics in the areas where the evaporator hol ding
frame (15) is supported, allows the continuous strand mats (71) to be
unified wth the resin, and thereby, separation can be nore reliably )
prevent ed i fsige(ld) €88 brHeew reHebly Ruecrvspisd aven imdheirasg Whesgrihe(epsporatr holding
supported. This means that the separation at the internal casing (13) can
be nore rel frabkyljriedsplaced avhe pulling kirectamewitihssspect hethe wapaabdasing(@3)di ng
frame (15) is displaced in the pulling direction wth respect to the

internal camiosg] (1Be glds®Qfths TB) leadipsse@tifsthe /ZtaPbf WhisRORREs itéhdt K8 be

areas on which stress tends to be concentrated when the racking |oad as

%?Z%i i 332?2@\63%' %‘?‘ﬁ’ﬂé%2*%1%??‘?%5"39%F%*%%Hﬁfﬂeib%a%%@ﬁ%sﬁEtrhgc ol (o LS, d
. -1, A ion. (36
Che | ovel B ity PP ROTEaiPr G 2L bl cBR astorin SBRE bt A1NGHe FREGPoRl e

provi sion of the glass cloths (72) having superior strength in the areas on
whi ch st r eskoundagobrtween theagnetally iflgt plateslike ynpes eoven gortionf (36 hendsthe dewer cover
concentration areas nore efficiently. Here, the inpregnation

char act er i spartien {37) Mhitthprogludessinchotdmtaifiét ptedor i Tifeqrowsion of thegglass cloths (72)

i npregnation characteristics of the continuous strand mats (71). However,

the stress kavigeqipedbl Qrengtheiathd £€4H drewhidh isi?63s 80 8dhckMratéd &ihérehdd the fkHnkihng
direction and a conpression direction nore than an increase in strength

nave. super | o 1% o s cORBRb okl LA e AR TeRBiiod Gl of,
w11 balect s8Rt R RRIp et 1 b Rratala RERITAUs e ot bl

(12) nmade of an_aluminum alloy and the internal casing (13) nade of a resin

“are attachd@@d7dhcrHevener, thenyress, copqentraion areap RAVITEANe insFeass &n |sirpagth 4n 2

seal ed. Then, the foam ng agent (60) is injected into a 20 foam ng agent
space (V) bl dineptiéor: asd ageonipressigmilirectiod mhee fhenndm ipceegentin 8)gth sigainst
foamed. [0066] Specifically, first, the external casing (12) made of an

al um num al depgratien.f oTherelford, rowxianpifehe iglasweloths (72 Iwhith iavepsupesior sthdhgth &
internal casing (13) nmade of a resin (FRP) is forned by press or the |ike. "
The ‘met hod dreferdradri cating the internal casing (13) will be described in
detail hereinafter. 25 [0067] The internal casing (13) is fabricated by the

SMC rml1§: Rgo'ggsnlv\hir.g,i(}ﬂ?odrfg%grén&ﬂgkﬁgihé{asi s hot-pressed by a nold (75). The

SMC ol di p uce no artic having the sanme shape in large
Whi cheach Tayer. 1 BRGKACAY ik tee SRERG 0D Aives 1 TFRF careraRR sHBr e ol be
resin materjal is hot-pressed by a nold to nake the resin material flowin
the space pissciikad hereinafter. To fgrm the casing (11), the external casing (12) made of an
aluminum alloy and the internal casing (13) made of a resin are attached to each other, and in
this state, each hole or the like is sealed. Then, the foaming agent (60) is injected into a
20  foaming agent space (V) between the casings (12, 13), and the foaming agent (60) is foamed.
[0066] Specifically, first, the external casing (12) made of an aluminum alloy is formed,
for example, by welding aluminum parts, and the internal casing (13) made of a resin (FRP)
is formed by press or the like. The method for fabricating the internal casing (13) will be

described in detail hereinafier.

25 [0067] The internal casing (13) is fabricated by the SMC molding in which a resin

20



5 the nold halves, thereby formng a nolded resin article having a
predeterm ned shape. [0068] On the other hand, according to the present
enbodi ment, a thin material sheet (73) is used as the resin naterial, and
the material sheet (73) is hot-pressed, with the material sheet (73) being
pl aced so as tq cover the entire press surface of gne of the pair of nold
hal ves (75)natqpdl i Jot-Rrassadeby 41 molet/dt-or Bre Biiks mpddine icpm preduge malded: articlsnt
press by the nmold 10 (75). Specifically, as showmn in FIG 7, a plurality
of mat eri alhagingehs sgrF8shaps in large yolmmeeinod steort gexiod ofvine, campaeéd td thedwmadllaguch
that the material sheets (73, 73, ... ) have approximately the sanme size as
the size ofuptibethbduewhih cadsiaper i FoomedMehdnd. t Ratodindite.a fypRalB e hdlbing, a
sheets (73, 73, ) are nounted on the nold (75) and hot-pressed by a

L e

is added a which,is m xed w t.h shor, | ass fibers. [0070] When .t he

motort e onse RIS, KB il B MR tei Srtele Biviis st am e s (71,
71, 71 I | oth 72, 712 i nf ent  sheet e pl d at
ot edot b1 i AMEAT o R B Gttt B nesordink i hetRessRns S EBRER, 7 e ARI AL REET) e

of FIG 7. Here, as shown in FIG 8, it is preferable that the continuous
strand mat $s 5et, as7the redin materialhend)theswateriok steet (73) is BOt-F2jsedy withl the exhtesiat h
that the continuous strand mats (71, 71, 71) and the glass cloths (72, 72)

are sandw ched (B2} beieg pldeed B tagnd abverhbietegtife sress/Srfac@ o€ @heiofGhé Paik BE mold
exanpl e of the drawing, two |ayers of material sheet are | ocated on each of

the upper apRrel prer ?hgge)%ﬁﬁmfehsl HRRIRYRNS Wiy AR : gtﬁgﬂmt_ ;Z:éssub;ylthe Hoth

the glass cloths (72, ). This Is done to prievent conti'nuo strand
mat (7 LN : Vel y: a | ckn f ejn osed _and 25
dammgedd by (191 o P eiediBh & HES gD 4 Bl SRR 6t oo wRarrot e
drawi ngs, usin j i apable of , noying th hee to the nold (75) is

pr ef er abl e " %?ger@g@ﬁﬂﬁf’é?’i S‘E‘]%ethﬂta%‘ér“?aé‘?miﬁ %3737%-51 et L havEARpHFimately dbe g
on the nold (75) but are |ayered beforehand at a different place as in the
above case 53¢ siZg@f thegvize of|thy imreraploraging {1 Dx ardhindhatrstaterghermateriot shes (73, 73,

material sheets (73) and the 5 reinforcenent sheets (71, 72). These sheets
(71, 72, 73) )atgmbunipd avsdt mold4Ay) dnddet-ponseddsy 4 pragpigsmbdhing @beshvaln).casi ng
(13) can be formed. Further, although FIG 8 shows the structure in which

two | ayer s [@f691 heHemy{ eieirddteddlgBéd (13133 nRbe of feairearalLRE) Miydshe) Rk And
| ower sides of the reinforcenment sheets (71, 72). However, ‘the structure is

not |i 18 t e@irder {Y. SstehshGh Haded ARHtwiikH RSnikay tﬁsﬂéﬂgggssﬁ%&” al sheets (73)

may be provided on each ‘of the upper 10 and [ower s _ t he

(71 72) R S N e YEkR e P s e bE SR B

oot 3 R e AT e b b o

manner as descri bed abqve, each of the casings (12, 13% is subjected to

various ki Hgatigns (see FIG. 6} as shown in broken line and chain line of FIG. 7. Here, as shown in
FIG. 8, it is preferable that the continuous strand mats (71, 71, 71) and the glass cloths (72,

20 72) are placed such that the continuous strand mats (71, 71, 71) and the glass cloths (72, 72)

are sandwiched between the material sheets (73, 73) (according to the example of the
drawing, two layers of material sheet are located on each of the upper and lower sides of the
continuous strand mats (71, 71, 71) and the glass cloths (72, 72)). This is done to prevent

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

25  damaged by friction with the mold (75).
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15 working, such as formation of holes, and the flanges (34) etc. are

wel ded to the attachment portion (31) of the external casing (12). Then,

hol es and gaps of the external casing (12) and internal casing (13) are
sealed with a sealing material. After that the external casing (12) and the
internal casing (13) are attached to each other. The joint between the

ext ernal casji (1 and the internal, casing (13).is also sealed by

appl ying a E@gﬁ“ ng‘g‘ifﬁ?‘égq! Bt shoyn E‘ba"%}fa‘ﬂé‘ﬁ%,uSmB@Jﬁ)%ﬂPéb]@WW%@ﬁ shagts onto
~external casing (12) and the internal casing (13) is filled with the

f oam ng ageH® 16@)(7Shisprefeeatiotntha gaseyehere (BOnatiesial dmets d73)l dic.iase potdferaboe
that, to inject the foam ng agent (60) in the space (V) between the

external cagicngoldlg)5)ang drbdayerédbefkehandiaba dif)ent e URPEAI theAbblvOBasef The
casings (12, 13) is placed in a |lower |ocation than the | ower portion of

casi ngs ] | an'the I :
ot on_onenay (hbt Toennt af ol BBk ilof e PRBERE ShlcH 17958 O

the lo I (37) ~af e internal gasin 3 By thi t hod,
the space (OnCiSkesRRht MRAONTR, Tese BRAEATY 721 THCHePE Hapbot SlpRGoRYEhe
(60). [0074%%- %%{ at i onﬁl Behayvj or - eration of the container

refriger at | OR8ERIHC piegyalicasing g3 san by fogpediat FethessalthauesFICh Byshews die straatyre
the external fan (24) and the interior fans (26). In the refrigerant
circuit of ihwhichriwailarers offihd metegial sheetsn(78) freddpcatal owkadhgef thetuppérsmd doged
fromthe conpressor (21) is transferred to the condenser (23). In the

. condenser ($89s ofhdmt refiforceneangedtb@inaey tH@vavef,rthe etrafturd isr ot 1ahitddotol this
. the condenser (23) and the air outside the container that is supplied by

| the ext er nadtricaite (R )threfSayers 651he imatb®a tsh&ts 4k5] bd SOURBE ohSak 6?&15 %ﬁa[)gi'd

to the air outside 10 the container, and the ré rirgerant 1s condense

[ 0075] e f lhvaer. fFonden; r 3) is . depressurized b
an expal-r?;i oér{ﬁv{al ve,S?dgrsl i sg%ﬁ@ﬁé}?%%%%g?%ﬁgﬁsheg‘é&aﬁﬁﬁaﬁ ?éfue)“f‘fo‘-lcﬁmf’ﬂe
evaporat or (25), i s .exchanged,between the refrigerant circulating in

t he evapor a{tlg?gs(qg)eﬁ;%aﬁq?esaﬂ??%ﬁﬁg B‘Ef@"e% CIBHER S ?e% 19 Broyifs plagiiyof
the interior fanrs] (26).. As a result, the refrigerant absorbs heat 15 from
the air insudsphthedsmierceaentsherte(Apddat es, and the air inside the
container is cooled. As shown in FIG 2, the air inside the container flows

into the in08Y2lal Asltercherforatation of pleec nter®dl )cabing ifl 3)henduthe extesriatl eagifig {129 in the
partition plate (50), and passes through the evaporator (25). The air

I nsi de t he mamdediasaleséribedoaone, &ichtdfethe \cagnsAl1or 162D subidited & Liifshs Kalddr dred
to the container interior fromthe lower side of the partition plate (50).

The refi5i gekeming® ¥aRPaPtRMakch BY hoIBE Y "mé[)%l%%%f (ﬁzé%t%'cat?% ng&@ﬂ %glgf%%em

conpressor (21) and is conpressed again. .

Mhternal camradt o AHEERel bitg PR PTAR, bBRR R B of B Sacine (12

CHLERI BN R ST S ER o]

‘ (12) and the internal casing (13) ate attached to each other. The joint between the external
casing (12) and the internal casing (13) is also sealed by applying a sealing material.

20 [0073] Next, the space (V) between the external casing (12) and the internal casing (13)is
filled with the foaming agent (60), and the foaming agent (60) is foamed. It is preferable
that, to inject the foaming agent (60) in the space (V) between the external casing (12) and
the internal casing (13), the upper portion of the casings (12, 13) is placed in a lower location
than the lower portion of the casings (12, 13), and the foaming agent (60) is injected through

25  an injection opening (not shown) formed in the lower surface portion (37d) of the lower
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250f the internal casing (13) is possible. Specifically, continuous strand
~mats (71) are provided at locations of the internal casing (13) at which

t he evaporator holding franme (15), for holding the interior fans (26) and

t he evaporator (25) acconmpdated in the internal accommopdati on space (52),
I's connected via the ensi.on, pl at es (422 of the side stays (40).

Separ ati on SY°F HOTRYh At PloHhe Brernalosasugs (18he Bhﬂb@n@Fm@ésﬁWgﬂ@@GXVbéwlﬁﬁus
- be prevented even in the case where a 5 racking load is applied to the
cont ai ner (@ficiestly eadiraliably flladovitlythdifeqshingegemt(6®f t he evaporat or hol di ng
frame (15) in the pulling direction and result in a pulling force acting on
t he i nt er naJ]00@4ki n@péhBpnallBehaddi-t i on, gl ass cloths (72) as reinforcenent
sheets are provided at |ocations of the internal casing (13) between the

upper cover porti @peadfn @Nthet &E{t&iﬂé’i’e{gﬁ‘?ﬁy on foggﬁ it 3farte !lgﬁa%ﬂ&ét@&i&fi @Jgs

on which stress is ‘concentrated when racki ng I's appli

contain ( ength t siress .co ntration.portiqn ca
be reli g[)l ycq?[nr%%-%ggg&.s’qﬁﬁg%fnagﬁarnt(gbrafﬂglﬁe fpearor F?Péqg 'f&?%%rF%&eWt Giffeat o
internal casin 13), the material sheet (73) is_placed so as to cover the
entire preﬁ‘es“g{lﬁgén%r EEREOROMY (1953 r%éﬁf@it@l?@g@eﬂé‘romﬁb@@ommysor §21) is
hot - pressed by the nmold (75), with the continuous strand nmats (71) and the
gl ass cl ot Hsansfeped toghe sondensero(@3de dinathe tohadenisery @3 clset i exthlamgat bebwezn the
Thus, the internal casing (13), part of which is provided with optinm

r ei nf or cenenfrigecan chreulatitginibd cbydenbe (SMGndTthel hif Guiafeahe eobinglf thik eiplied
production. [0078] Wth the above structure, it is possible to efficiently

produce, i rby tegetcyiedl EEER4)! h&s abRiINRéat GAMII R delt ’ishﬁ‘%;sh%r%fg t6 Qﬁé‘aip&]ltwﬁg ch

is reliably reinforced. Therefore, both the 20stTengt I nt er na

casi ng 1013)maashdie, 644 bl Bkt Bfadtsggluct 1 on of “the internal casing

(13) can be increased.
[0075] The refrigerant condensed by the condenser (23) is depressurized by an expansion

valve, and is then transferred to the evaporator (25). In the evaporator (25}, heat is
exchanged between the refrigerant circulating in the evaporator (25) and the air inside the
container that is supplied by the interior fans (26). As a result, the refrigerant absorbs heat
15 from the air inside the container and evaporates, and the air inside the container is cooled.
As shown in FIG. 2, the air inside the container flows into the internal accommodation space
(82) from the upper side of the partition plate (50), and passes through the evaporator (25).
The air inside the container is cooled by the evaporator (25), and is then returned to the
container interior from the lower side of the partition plate (50). The refrigerant evaporated
20 by the evaporator (25} is drawn into the compressor (21) and is compressed again,
[0076] -Effects of Embodiment-
As described above, according to the present embodiment, part of the internal
casing (13) which constitutes the casing (11) of the container refrigeration unit (10) is
provided with the reinforcement sheets (71, 72). Therefore, partial increase in the strength

25  of the internal casing (13) is possible. Specifically, continuous strand mats (71) are provided
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[0079] Further, the continuous strand mats (71) and the glass cloths (72)
are sandwi ched between the material sheets (73) made of a resin material,
and in this state, the continuous strand mats (71) and the glass cloths
(72) are hot-pressed. It is therefore possible to reliably 25 prevent the
continuous strand mat (71), which has a relatively great thickness, from
being dama i.on t at the t

[0080] Furt ﬁ@?ﬁca %fér*)'é ed&??ﬂ%ﬁasm&h @?ﬂ&%%@e&?@%ﬂ%@g@gﬁw&ﬁf

of the internal casi ngs(&13 at which the evaporator holding frane (15)
attached vi thetinteriox fesi26han theesvprmiton (29 ecounaedaecinsthe 4aternak @ce@snmdatwn
extend over a plurality of bolt fastening portions (42a, 42a) of 5the

ext ensi on phpgece ($2)2)s. cofhental via ¢he exveasiontphatesq 42 pefkhasidd stavh (40). afehiraton & thdre
container (C) and a pulling force is applied to the internal casing (13) by

t he evapor abéHneb@ditlioostidos ¥ theliA@inal &Agﬁlgqqﬁ)a&amtbefﬁrwehfea%vé&& thé Base %Jﬂe% a

w der area of the internal casing (13) to rTeceive the pulling force.
22t ot P T el Bl oAU e 834
above-descr Lgla%gefgm I(lna:Fj‘ in the pulling direction and result in a pulling force acting on the internal
casing (13). In addition, glass cloths (72) as reinforcement sheets are provided at locations
of the internal casing (13) between the upper cover portion (36) and the lower cover portion
(37), i.e., locations on which stress is concentrated when a racking load is applied to the
10 container (C). Thus, the strength of the stress concentration portion can be reliably
increased.
[0077] Further, at the time of formation of the internal casing (13), the material sheet (73)
is placed so as to cover the entire press surface of the mold (75), and the material sheet (73) is
hot-pressed by the mold (75), with the continuous strand mats (71) and the glass cloths (72)
15  being provided at the above-described locations. Thus, the internal casing (13), part of
which is provided with optimum reinforcement, can be obtained by the SMC molding capable
of efficient production.
[0078] With the above structure, it is possible to efficiently produce, in large volumes, the
internal casings (13), part of each of which is reliably reinforced. Therefore, both the
20  strength of the internal casing (13) and the efficiency in the production of the internal casing
(13) can be increased.
[0079]  Further, the continuous strand mats (71) and the glass cloths (72) are sandwiched
between the material sheets (73) made of a resin material, and in this state, the continuous
strand mats (7lj and the glass cloths (72) are hot-pressed. It is therefore possible to reliably

25  prevent the continuous strand mat (71), which has a relatively great thickness, fiom being
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[ 0082] According to the above enbodi nent, the continuous strand mats (71)
as reinforcenent sheets are provided at the |ocations of the internal
casing (13) at which the evaporator holding frane (15) is attached, and the
glass cloths (72) as reinforcenent sheets are provided at the | ocations on

whi ch Stre%&ﬁe@%ﬁﬁﬁ%%@f‘ﬁg?@“ﬁ@ %ﬁelgg@je%@ﬁﬁggg{s sheets 15 may be

provi ded at any | ocati ons oveée i ons. The reinforcenent

sheets are limted t.o the, contipuou trand pats (/1) and the glass

ol ot hs (72)[8§§soéd i Wﬂeﬁ%%‘?f@h@ﬁ%ﬁﬁl%%i@m P eéeatatg\wq’ﬁaﬁanm%@%me@al
glass fiber that js capable of reinforcing an internal casing nmade of a
resin. 20 FRBUSTR) AL Whishithewmporator hobesirame (g dvattashel wib theeextanision plates@n)
invention relates to container refrigeration units for cooling the interior
of a cont aioAdhe sidnefays(40arsoiasub axteyd vsefaplumtityof teilinsenagpotiont (426} 4%a§ of OF
an internal casing nmade of a resin and | ocated on the container inter side.

CLAIMS §. Ahcantmidieslaeedl) 9ahaiefds, dveh twhef 8RS 108 is agPliec?ﬂa R bR ©

casi ng whose periphery is fixed to a contai ner body to ose an open e

the cont ai RRY 1RAMe BRY ; ; bt i d into hape whigch
covers a cont éai%ger Einter %gplg?g%kﬂc%flﬁ{eﬁ%& %%@r@g} ﬁg}gglgi%ﬁﬁeor%? ﬁ‘)ﬁl—n %3???11@ a
resin matety a i.x of I al ves,. wherei A t he internal casing
is formed %ea%’]%@%’r@%‘gﬁﬂﬁés 8 @Pg F‘ﬁ%‘i" Acyider ae of e intsns) CAging (] Rito BieervRehe
pair of nold halves, with the material sheet cover| n% an entire press
surface of PHHBEIPICEHeAs airssuds loge)idamage obthe internal aaping (EDwen heprevented. and mat
which is made of a glass fiber being |layered at part of the material sheet.

2. The conf{@i8ldr rePthegEmbodimentsr>t of claim 1, wherein part of the
internal casing at which a structural conmponent accommodated in the

interndd casing i Shafdiaohgsthmties HBHalEY bé1ed i 2 9bBeE-SRErEA nhiaRNS St r and
mat by the pair of nold halves, with the continuous strand mat and the

material spEr3R] beiBgriRy e i dht OBRIRCEmbIdimERE #RN AR Sfihaehall PRy UN ¢
of claim2, wherein
reinforcement sheets are provided at the locations of the internal casing (13) at which the
evaporator holding frame (15) is attached, and the glass cloths (72) as reinforcement sheets
are provided at the locations on which stress is concentrated. However, reinforcement sheets
15  may be provided at any locations other than the above locations. The reinforcement sheets

are not limited to the continuous strand mats (71) and the glass cloths (72) used in the above

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

internal casing made of a resin.

20 INDUSTRIAL APPLICABILITY

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

an internal casing made of a resin and located on the container inter side.
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the part of the internal casing at which the structural conponent is
attached is provided with an attachnent fitting such that the attachnent
fitting extends over a plurality of attachnment portions of the structural
conponent. 4. The container refrigeration unit of claiml1, wherein a
stress concentration portion of the internal casing is forned by

hot - pressing a glass cloth by the pair of nold halves, with the glass cloth
and the material sheet being | ayered together. 5. A nethod of
manuf act uri ng a cont ai ner refrigeré%ﬁ%%ghnit whi ch includes an external
casi ng whose periphery is fixed to a container body to close an open end of
the container body, and an internal casing nolded into a shape which covers
a container interior side of the external casing, by hot-pressing a resin

material by a pdh eoninerasiEeeratiiemnit, eHePTHE®hod conpri si ng: form ng the
i nternal casi ng, Byerdil AR ESRLAAPHEY & Filld 15 AeBhiaS: b b @FsnaB&N | al by
the pair of nold halves, erial sheet covering an entire press

surface oﬁmdnéﬁnﬁOMH@ﬂﬁEﬂVﬁ@ﬁ nDId halves and with a continuous strand mat

which is made gf m?ﬁn%l%géné %%ﬁfed B&b %gshhl?eyﬁﬁl c@Jer@?EéntaﬁBer 191%15&&1@5 %)ial sheet .

6. The net hod of contil nuous strand
hot - pr essabke @yemﬂe:emag,rbydnbt-pmssdlgj'aaﬂemamatamai by 2 prar efamalil helges »\élpneahd mat

bei ng sandwi ¢ hgﬂ‘; tlr?[ er gm% Est ol 3} &t—p?e@ggé 3 \t,%?enﬁl-rgﬂge’s%rtﬂ%qgsﬂ a?flri@f m 5,

wherein ernal “casrn structura nponent
acco rrrmdatlgokhe pair RE mold Ralvey, withsha mal@amﬁm&hn@m @nmeeplrebg/sdmte pf essi ng

St and. oAU EET R TE Ao REGEABaioRG AL Rt PYORALIE i FAGRRL hod of

claimb5, wiesBkiRg layered at ikt (F3l%e BOBEAARRdAL | ON portlon of the internal casing
is formed by hot-pressing a glass cloth by the pair of nold halves, with
the glass cloth and the material sheet being |ayered together.

2. The container refrigeration unit of claim 1, wherein

part of the internal casing at which a structural component accommodated in the
internal casing is attached is formed by hot-pressing the continuous strand mat by the
pair of mold halves, with the continuous strand mat and the material sheet being layered

together.

3. The container refrigeration unit of claim 2, wherein

the part of the internal casing at which the structural component is attached is
provided with an attachment fitting such that the attachment fitting extends over a
plurality of attachment portions of the structural component.

4. The container refrigeration unit of claim 1, wherein

a stress concenfration portion of the internal casing is formed by hot-pressing a
glass cloth by the pair of mold halves, with the glass cloth and the material sheet being
layered together.

5. A method of manufacturing a container refrigeration unit which includes an
external casing whose periphery is fixed to a container body to close an open end of the
container body, and an internal casing molded into a shape which covers a container
interior side of the external casing, by hot-pressing a resin material by a pair of mold

halves, the method comprising:
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forming the internal casing by hot-pressing a material sheet as the resin material
by the pair of mold halves, with the material sheet covering an entire press surface of
one of the pair of mold halves and with a continuous strand mat which is made of a glass

fiber being layered at part of the material sheet.

6. The method of claim 5, wherein

the continuous strand mat is hot-pressed by the pair of mold halves, with the

continuous strand mat being sandwiched between the material sheets.

7. The method of claim 5, wherein
part of the internal casing at which a structural component accommodated in the
internal casing is attached is formed by hot-pressing the continuous strand mat by the

pair of mold halves, with the continuous strand mat and the materia! sheet being layered

together.

8. The method of claim 5, wherein
a stress concentration portion of the internal casing is formed by hot-pressing a

glass cloth by the pair of mold halves, with the glass cloth and the material sheet being

layered together.
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