1 CASI NG STRUCTURE FOR REFRI GERATI ON SYSTEM AND

SEALI NG METHOD FOR REFRI GERATI ON SYSTEM CASI NG

TECHNI CAL FI ELD [ 0001] The present invention rel ates
to a casing structure for a refrigeration system and
to a sealing method for a refrigeration system
casing. Mre specifically, 1h| s invention relates to a

t echnol ogy capabl e of providing sealing of enhanced
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transport or other transport have been known in the
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through hole formed in the casing, to inside/outside the casing. And, a sealant material is

filled in a gap defined between the hole wall of the through hole and the refrigerant piping for

providing sealing.
DISCLOSURE OF THE INVENTION
PROBLEMS THAT THE INVENTION SEEKS TO OVERCOME

[0004] However, the problem with the seal method and the seal structure employed in the
conventional refrigeration system is that it is likely that air bubbles and air gaps are created in
a through hole (102), thereby leading to a drop in the airtightness. Referring now to Figure 7,

the seal method employed in the conventional refrigeration system will be described below.



2 [0005] In the first place, refrigerant piping (103)
is inserted through a through hole (102) forned in a

wal | (101) of the casing. This is followed by the

cl osing of one opening of the through hole (102) with
a caul king material (see Fiqﬁre 7(A)). Subsequently, a
sealant material is filled fromthe other opening of

the through hole (102) so that a gap existing between
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seahrignbbeﬁthnara piping thwghéwleafwmﬁ in adteesing caniginst geping with a sealant
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circuit, configured by piping connection of a
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(16) which is arranged inside the casing (11), for
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compressor (20) and a condenser (14) which are arranged outside the casing (11) to an

evaporator (16) which is arranged inside the casing (11), for providing cooling of the inside of
the casing (11). The casing (11) is provided with a through hole (H) for insertion of piping of
the refrigerant circuit; a gap existing between the hole wall of the through hole (H) and the
piping of the refrigerant circuit is filled with a sealant material; and a mesh member (31, 32)
larger than the through hole (H) is mounted at the opening periphery of at least one end of the
through hole (H) so as to cover the opening end of the through hole (H). Further, the mesh



pi ping of the refrigerant circuit is filled with a

sealant material; and a nesh nenber (31, 32) |arger

than the through hole (H) is nmounted at the opening

peri phery of at |east one end of the through hole (H)

so as to cover the opening d of the through hole

(H). Further, the nesh 3 er (31, 32) is provided

with a piping hole for passage of the piping of the
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[001Q]H) Faftherhin the abwegaspdcl)of thetrgessnpinvgntion, pamsemtlrtgﬁhg oigsh member

(31, #jlvgﬁ-b ; tp;i}fgnérg Weﬁg fa?lP gllcu(l%lé\§er§e%)throug he t%ro%gg Hott (H) of the
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hole of the mesh member (31, 32).

[0011]  Further, in the above aspect of the present invention, the plies of the mesh member
(31, 32) are stacked one upon the other at each end of the through hole (H). It is arranged
such that, with the plies of the mesh member (31, 32) stacked one upon the other, their slits
are not overlapped with each other. That is, the piles of the mesh member (31, 32) are
provided with their slits at different positions so that the outside and the inside of the through

hole (H) are prevented from communicating through the slits with each other, with the piles




[0011] Further, in the above aspect of the present
invention, the plies of the nesh nenber (31, 32) are
stacked one upon the other at each end of the through
hole (H). It is arranged such that, with the plies of
the nesh nenber (31, 32) stagked one upon the other,
their slits are not overlapped with each other. That
is, the piles of the nmesh nenber (31, 32) are
of the muesh cheembyirt (314 32)i oveslappes! with ¢adH ethent T;bmspnevcmS theofilled sealant
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the through hole (H) from the inside of the through hole (H). Further, the mesh member (31,
32) is provided with a piping hole for insertion of the piping of the refrigerant circuit and a slit
extending from the piping hole to an edge end of the mesh member (31, 32), and in the first
step the piping of the refrigerant circuit is inserted through the slit of the mesh member (31,
32) into the piping hole of the mesh member (31, 32). Furthermore, the mesh member (31,

32) comprises a plurality of plies each of which is provided with a respective slit which is

formed and positioned at a different point from that of the other ply of the mesh member (31,
32) in the first step.




hole (H) of the casing (11) by nounting the nesh
menber (31, 32) at the opening periphery thereof; and
a second step subsequent to the first step in which
sealant material is injected into the through hole
(H fromthe inside of the t;wough hole (H). Further,
the nesh menber (31, 32) is provided with a piping
hol e for insertion of the piping of the refrigerant
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into the through hole (H). Stated another way, the
al ready inserted piping is passed

ADVANTAGEOUS EFFECTS OF THE INVENTION




through the slit of the mesh menmber (31, 32) into the

gi ven piping hole. [0018] Further, in the above aspect

of the present invention, the inside and the outside

of the through hole (H) are not in conmunication with

each other through the slits, This prevents the

injected sealant material fromflowng out fromwthin

the through hole (H). ADVANTAGEQUS EFFECTS OF THE
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case, end offthe mesh hrembgts (3d) é2x H)prp,wde@vetheaj noxgde holietfhr irtsertion of the
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openiggend; gsncwith 1he PiRing €t Gsbaa jalpadyt inseriad brauebAbs Uirgtigh hole (ED.
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pass therpipigp inthehd throughhhdbo (M) 4ftdr.mounting the mesh member (31, 32) over the
opening end, the piping et cetera can be passed into the through hole (H) before mounting the

mesh member (31, 32). In other words, the workability of piping is enhanced.

[0022] Additionally, in accordance with either the first or the third aspect of the present
invention, the mesh member (31, 32) is composed of a plurality of plies having respective

slits formed and positioned so as not to overlap with each other, thereby making



Accordingly, even in the case where, because of its

conplicated configuration, it is difficult to pass

the piping into the through hole (H) after nounting

the mesh nenber (31, 32) over the opening end, the

pi ping et cetera can be paSSﬁd into the through hole
(H) before nounting the menber (31, 32). In

ot her words, the workability of piping is enhanced.

it po[s:ﬁlﬂEZt]o patdérti thaafilled, séatant coatedantremwilowing phteby tway of the slits.
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Figu £l USB%P"&&Q%%Q‘ %H[s?rat]‘r%% ﬁ"élnﬂélr?é (g(glg%}rl a%c&ptd&% t8'%h embodiment

<ﬁkh@ﬁ&@ﬂﬁhﬂ@hﬁm@f the present invention; Flgure 2 is a
Cross- sectional di agram t aken along line A-Ain Figure

. 1. .Flgure cros sec ram illustrating

Figug 5 S perioBaifdrem Or el Ao M ORI s g
Figure 4 is a top plan diagrami I lustrating a first

Figumesis astresstseatiomal diagian dllustretingrb outithashfor seatingufe trgughghole in a
top plan diagramillustrating a second nesh sheet

casm5’ccor ding to the enbodinent; Figure 6 is a top plan
diagramillustrating an overlapping state of the

Figurs dde atbmnplai dmgeat illustratingen fiist meshnshett ssbarding totienembodiment;
viewed fromthe side of the second nesh sheet; and

Flgurg 'SQE h SO% %151§ dfa ra&r?ﬁﬁlst?ftﬁitg't Jé@!)ncﬁ'nﬁﬁ{ ﬁl'gétj éck&ﬁh{g% i %rfibodiment;

. conventional casi n8 | NDEX OF REFE_RENCE SI GNS I N THE
FigurpyéaigraNes plarodingfam dlustrating-ameyveslonpiag istate ofi the seegsidngesh sheet on

the first mesh sheet, when viewed from the side of the second mesh sheet; and

Figure 7 is a cross-sectional diagram illustrating a method for sealing of a through hole in a

conventional casing.

INDEX OF REFERENCE SIGNS IN THE DRAWINGS
[0024]

10: freezing container

11: casing

14: condenser

16: evaporator

20: compressor



14: condenser 16: evaporator 20: conpressor 8 31:

first nmesh sheet (nesh nenber) 32: second nesh sheet

(mesh nmenber) phl-3: piping hole SL1-3: slit nh:

nozzl e hole H through hole BEST MODE FOR CARRYI NG

OUT THE | NVENTI ON [ 0025] Wt reference to the

drawi ngs, an enbodi nent of the present invention is

now described in detail below [0026] As shown in
31: firgt guash sheet émeshamembdr) eezi ng cont ai ner (10) of the

present enbodinent is adapted for transportation by a
32: sEQRH AR ShetBAAGH REmbghi cl e and its freight is kept

cool during the transportation. The freezing

contai ner (10) includes a casing (11) having a
phl-Zpiping bokent  in which to contain freight, and a

refrigeration system (12) operable to provide cooling
SL1-®fslithe 1inside (conpartnent) of the casing (11).

[0027] The casing (11) has a front side panel (Si), a

__rear. side panel (S2), a top side panel (S3), a bottom

nhr@?%%hignel ($4), a left-hand side panel (S5), a

ri ght-hand side panel (S6). The <casing (11) is forned
H: theamgbthalet i al |y in the shape of a rectangul ar

paral | el epi ped. Note that, in Figure 1, the near side

| _ n F near si ¢
BEST MO KoK G AP NG U T AR ENTIOR "G et fon wner

viewed fromthe front side. [0023% Each of the Panels )
[002%]si ) With eedereness toathedpwings abeipbadiment ofihe] prpsent jvgation is now

) outer side panel (3), and a thernal
desc{ﬁ%@ﬁ g%‘%gr?e{%gvyer (4). The inner side panel (2) is

%ositioned. on the inside of the casing (11). The _ .
[002e]ut éys sbpwa ipHigures(13ndi % adteszing santdinen (k0 of thetpsesgnt grbodiment is

th casin 11)... The thermal, insyl ation A ' .
sdapte o, GB LAt o, OffabC RO or Bt Ay Bl iy ol oot curing
the trabdportatidr) eThafeézifBeontainer (10) includes a casing (11) having a compartment
in which to contain freight, and a refrigeration system (12) operable to provide cooling of the

inside (compartment) of the casing (11).

[0027] The casing (11) has a front side panel (S1), a rear side panel (S2), a top side panel
(S3), a bottom side panel (S4), a left-hand side panel (S5), a right-hand side panel (S6). The
casing (11) is formed substantially in the shape of a rectangular parallelepiped. Note that, in
Figure 1, the near side is the front side, the far side is the rear side, and the direction of right

and left is the direction when viewed from the front side.

[0028] Each of the panels (S1) to (S6) is a laminate composed of an inner side panel (2), an
outer side panel (3), and a thermal insulation layer (4). The inner side panel (2) is positioned
on the inside of the casing (11). The outer side panel (3) is positioned on the outside of the
casing (11). The thermal insulation layer (4) is interposed between the inner side panel (2)

and the outer side panel (3).

[0029]  For example, the inner side panel (2) is a 3 mm thick synthetic resin panel made of

synthetic resin. The outer side panel (3) is a 3 mm thick metal panel made of aluminum alloy

or other suitable material. The thermal insulation layer (4) is formed by filling a




[0029] For exanple, the inner side panel (2) is a 3 mm

thick synthetic resin panel nmade of synthetic resin.

The outer side panel (3) is a 3 nmthick netal panel

made of alum numalloy or other suitable naterial.

The thermal insulation |ayery,(4) is formed by filling

a 9 foamable thermal insul gflon mat.eri al (such as

uret hane et cetera) between the inner side panel (2)
foamabid thdnmabmsuiatlm ntatepah(shcl( B)urethiame ¢tivetena)|betwesnlthe inper side panel

@ € it e oo el i tionafen &Y 300 Bl

portl on that is recessed tovvards t he casing _
[OOSQjon‘pé“rhb rfewtr halfi pottivarofishe deont a'rdethelc(ﬂi‘pés arrecassed portion that is

ncave rtlon |sdf| ed.in the | ower half
recesfi o e ST GREPATOR e PO Pt SOEEPgmeg concave
portid65) GO AL MedSh RO [m@é'rtlﬁﬁ“'ﬁort\MH bthe Frdnff §1d@tﬂaﬁél (82)6n @ outside of
I n- conpartment concave portion (6) is defined in the

the congpiaer ¢v(:;mfmatrtpmm whde @n thérether bm:itaﬁl;d@omémep@qncm pdytion (6) is
deﬁnchlu} g’je‘llpftef Eglf {Oélnﬂ) ti’ﬁ) ong %Ie o @15\4%8%&% 1nshcﬁ of the container

compagtfiehger ant cirCU|t (not shown). The refrigerant
circuit includes a conpressor (20), a condenser (14),

hani 22) .. d t 1
o3 iy TP RTRLERTESRRR 1D iiabydo i AteRBHR: Pt dfiogm. The
refngreetnt toalignEludéd 4 é‘&hﬁreés‘ér {20, £cbndkhser (19, dndpamdiortiecagism (22),
configured such that the refrlﬁerant is circul ated

and anhesapetatasd6) wblcbmrc &pmnegteddnrthe @iveni asAerchp piping. nThis refrigerant

c1rcu§q? ﬁl'le%nWI %lhl%ﬁl’ n% t 95a@ls ' g%hﬂ%?%)degﬂcillé%ltp lpt)l?yl é}flgé{ﬂagtefg circulated

an ou IS 15 ng-al
therethfughotodepesate a( rbﬁr)geaattbnafydlm Ie Qd(dlabh n&letrefrfgere(tlbﬁ) sybtem (12) is

supplying air to the evaporator
prowé%fﬁw%eecpw-e%yaﬂm% fan éws%wpl(ym air f%@e @szwfﬁwé?rdw and an in-
t
comGRARATIERTH 878 qufiind 3 19 Wl SAPRALE TRG, A0 thepomEsSar (20), the
cond¢rser f(14)ntth$|e<ztpammmelme@:5‘nn)15m (22),hand thehent-bamphrtnpdng fan (18) are

arrangod B A5 ORRBTS SRS PHBNE G Bl A9 ferebySBy On the
other! It@df E@‘Eva%b%o@ﬁ%?'anﬁsth} m-[cggl%gﬂtm-erﬁlefahug) ) A8 arranged in the in-

operation of t he réfrigeration system ( i's now
compgggeni ¢nndave Retion (9 of e frling sidapgedd ($Hom t he conpr essor
(20) flows to the condenser (14), exchanges heat wth

[00381 I SUPR 'rﬁﬁhlﬁé’ Jp'%leatl‘aﬁt oft P ¥ tipEAtiod %S}S'Lél%sgu)aﬁdné\ﬁ described.

condensed to a’ lrquid refrigerant.
Refrigertnti djsoharged |fs)nd teapipzessei20h flowe tesheansdensemddh snchamges heat

with b ShRBRE B orteenraery i 0P B0 iotontiroey To NG refigerant
This lig6idi frigerant is decompressed in the expansion mechanism (22) and then flows to
the evaporator (16) arranged on the compartment side. In the evaporator (16), the liquid
refrigerant exchanges heat with air supplied by the in-compartment fan (19) and is evaporated
whereby the air is cooled. This cooled air is supplied into the compartment to effect cooling
of the freight. The evaporated refrigerant is returned back to the compressor. Such a

circulation is repeatedly performed.

[0033] As shown in Figure 3, the front side panel (S1) is provided with a through hole (H)

in the shape of a circle. Piping and wiring of the refrigerant circuit are inserted



refrigerant exchanges heat with air supplied by the

in-conpartnent fan (19) and is evaporated whereby the

air is cooled. This cooled air is supplied into the

conpartnent to effect cooling of the freight. The

evaporated refrigerant is rﬁburned back to the

conpressor. Such a circulatiron is repeatedly

performed. [0033] As shown in Figure 3, the front side
througlatied thf@igh hade (i‘l)aforcbembnmonho angide/outgitle st eonipdrtmenty {The through

nole PREF R sBledhiciet vl pesldpl AT cllsd 359 g tren g hole wal of the

througﬁ]h@]léqh)aﬁdlﬁqe@m%@fce@éﬁlen& on to inside/outside the
conpart nent hrough hole (H) is sealed closed

[0034%%;1t hggg'{lﬁg}e f{ora F%‘hlﬂg loﬁf[hlel Li%%gfl Eﬂlg (?ﬁ Smﬁ%ﬁ:l\rﬁcgrg g%)lﬁlgretlggf Jescribed.
Eachco?kﬁl'h@ enhqg‘g’l‘fﬂe tﬂ(‘ﬁgﬁthblécfl-ﬁ R dRereaedith ROwWRL plSrhxﬁeshdsheet (31, 32)

hr ough be nore concretely descCrib
whlclEasczh la@peam mé twn dilfﬁrenmeshwlwgtgh Thsl mesh-phepts(3d 032) isck laminate of

o sftshyindotet S Rinkly v BRER ekt G dilaeetBnd o e gy T s, the

mesh(shéet 31) 325 1sarrloaﬂﬂe& &iv@r @ich bpeainpesdd Uﬂtﬁbeﬂﬁouglhalﬁtﬂé YH, with the
first nmesh sheet (31) and a second nesh sheet

secongipesh;sgeet(3d) pq&m@ne%ﬁvé@p apg the fgshmesh ﬁhﬁe}r@b)op%v@m@ getpide.
opening end of the through hole (H), with the second

[0033TES A sShe®h it Buird P Shd fik0aidsh Elﬁﬂeﬂgoég[ﬂohﬁ&i ini thé Ehape 9 a square or

sheet (31) p03|t|oned out si de shown in

rectarr:glgmné i3 provided; jat the gdgsiend lod @@cl( gdy theseqfomithcan adhesiue tape strip
(31a)tS E./g@ %&’ge nrg&&{? s th%rsecéngicﬁl?ﬂggrhggtf (:%Eg}stfﬁrr%cp dtﬂg gheg)%tof a smaller

&ach 'si

squart @y eecddnglddas d&ﬂ{&)ed #sthe ffigstimésh sheg BB, and ishelheredaadhe first mesh
nmesh sheet is fornmed in the shape of a,s

Il
sheetddhaithdhe %4@ pEthessides ﬁlﬁf‘d?‘échVFEiaRH?é rﬁﬁngttr‘]"e%Z i the inner side
porti(?g%?fth%m gdt]r%swﬁ%e gﬁg)ilg?%fg ¢ tie %ﬁ O%IISPISLIeg 3l h%Eth(g?Z o?taf%ﬁ%.‘ﬁ&ther way, the

first mosr theppEd) nssc]heoetdl, bglthe vitehsitlh @ortmme rof shedadhepive tapengrips (31a)

of the dhe ape stri 31 he fi sh
that 58,05V ARPed 8t ) R Sehs B MR et eto the prsifiehorTERBL pdge of the
throuél%%le' (fnpadhered, by the outer side portions of the

a heS| ve tape strips (3la) that are not over | apped

10036} Boshelhsi st giesrerio oy 1t ok w60 (st o6 i e present
embo'(dﬁﬁ‘gﬂzt 'afesﬁlaﬁ@éf‘re%ﬁeﬁﬂd l(a?(é)méﬁchowg%ﬁﬁé?ﬂBthﬁ%e rGebctan C%le. The

int epresent enbodi nent are made of reS|n . .
size ¢fathe nmsk tholes|is so determihed naking irdd ap@uot pmppmcs angl as the viscosity

propei-llrtgzteo&c s q.}%rﬁmter‘é)aﬂ glifémfl{e sgd ?igtﬁg#eéglsfﬂ}.?g qutgg 1Vhare (i!ﬁ is prevented
from flowing out from within the through hole (H) through the mesh holes. In the present
embodiment, the horizontal and vertical size of the mesh holes is from 0.05 to 1.5 mm. In
addition, the first and the second mesh sheet (31) and (32) are each provided with a plurality
of piping holes (ph1-ph3) for the passage of piping (P) and wiring (three piping holes in the
present embodiment). And, the through hole (H) closed by the mesh sheets (31, 32) is filled
with sealant material. This seals a gap defined between the hole wall of the through hole (H)
and the piping (P) et cetera. Also note that, in Figures 4 and §, piping holes of the piping
holes (ph1-ph3) through which the same piping (P) et cetera are



property of sealant material that the sealant materi al
filled in the through hole (H) is prevented from
flowng out fromw thin the through hole (H) through
the nesh holes. In the present enbodinment, the
hori zontal and vertical si z§lof the mesh holes is from
0.05to 1.5 mm In addition, the first and the second
mesh sheet (31) and (32) are each provided with a
passeplam adsignpd thef sapiepiefayertue|nusnefaihlln pHdifion othe shapepfghbagesh holes of

e i ) 4, 11900 TR 58P AL 5 ] R e oy

be a Qjtiatd)RirbRSENlipSEST SthéSshapd 2 BtillSn faliditief, théinkdshstadtaBl, 32) may be
material. This seals a gag defined between the hol e

madevvémet@lfmmes@mab@igﬁfﬂheﬂér Y- and the piping (P) et
cetera. Also note that, in Figures 4 and 5, piping

[003710! es Phe ttﬁh%hpéﬁébtn%l hpi)eﬁs bRIVidedNRitht §1[t9L(SE1V$E3)hcérﬁ%pondmg

sane piping (P) et cétera are 11 Fassed are assi
respegtinelys tinibe péfieg belee(rhinhdl Meong sperdlicallynthershts Shd Q)fof the first

mesh s%get{@gr?x%r%(ﬁsﬁra%ht rcgﬂ)% r(%f}hfrﬁ{}l R r(agsjo&?:ﬁige%) n%gﬁtgrlﬁtles (ph1-ph3) to

r €Ct ang!

the 18hapsde)ay shbéndn SRigtﬁéet ailsochde tledtlthe aéhesiveahpestrip (31a) is also
Shape, Sti]ll in addition, the nesh_sheet L31 332) Fra
proviged, ahife SOBIoNFEPESSPORYNG G¢spEEISIEL foghe shisBLTRTApMitslits. In the
| i
secor%igﬁéﬁl §E§ ?1(’5: ; the Ssggﬁg.lla GBthe eﬁ%l}xgthﬁl\f:e ar) Y) Qﬁﬂhﬁ’b%ﬂSﬁh) bfthe piping
hole (ph2¢ sxtepd ktrmglﬁ)to tidourepes plde irésipectiviely, fromehe piping holes (phl, ph2), as

SLI - SL3 he f h she 31 .
oSS Blobl6Eh TR Ehett A3H SRR o i
the leh%ﬁa s{d ok ) pi &lg hblRqph$)8s stivifin Fgurg 8OWn in Figure

Al'so note that the adhesSive tape strip (31a) 'S

| so Provi at it Orth S CorreSpO
[003¢ esgaew%@é}ﬁ? 36 KSLARIES broidedaf e wa srcsfifed abpye, it becomes

poss%lrég? r?gﬁﬁorﬁgu:gﬁﬁ{sjég}ﬁ sﬁete ) 32% %?"s‘f% 'tﬁeoép%th%‘l)g égllﬁp&lf Eg‘e through hole

(H) byqllacifgthe pigng Poetsetesd pht a gven ipa)m@b@he of ithiepiping holes (ph1-ph3)

T R N M -

through BblRgHYO! € (ph3) extends straight to the |eft-hand
Si de fromthe piping hole (ph3) as shown in F| gure 5.

oL g B M 0 Al ) s e
sheet9@3) UMfer Ot chbE offRSin QIIihQQBe @ﬁ% (Sia)-SIES SV@E folfler are positioned

openi ng end of the throu hole ~ (H) by placing the

differonhy frgr( te sbits (dileShb3) of eelatgarv dvionsi spi¢ifically, eheopositinn where the
hol hl I t

slits @.{1{ @9.‘() ?g[%)% s\xﬁ I?ig?e{rﬂ quqq Hlée fl%)s \@pl ETSZ ngﬁlbea%; rgte glesh sheet

(31) A B Glitst (S€.1-S103)813he B€dofd (Wdsh sheet (32) do not coincide with each other

when the first mesh sheet (31) and the second mesh sheet (32) are stacked one upon the other

(see Figure 6).

[0040] As a result of the above arrangement, the slits (SL1-SL3) of one of the first and the
second mesh sheet (31) and (32) are blocked by the other of the first and the second mesh
sheet (31) and (32), and the inside and the outside of the through hole (H) are not in
communication with each other, thereby making it possible to prevent the filled sealant
material from flowing out through the slits (SL1-SL3). The slit (SL1) of the first mesh



[0039] In addition, as pointed out above, the first

nmesh sheet (31) and the second nesh sheet (32) differ

fromeach other in that the slits (SL1-SL3) of the

fornmer are positioned differently fromthe slits

(SL1-SL3) of the latter. Mg specifically, the

position where the slits (é | -SL3) are fornmed is so

determined that the slits (SLI-SL3) of the first nesh
sheets(ﬁla)ectross(ess B} opargoinh ehsslntt(§L§BQfLﬂ15LSSc)ondfmcs|h@hs@dé21)d whighhhowever

hardl s ki SRBRe S HOVE i e s BB it T RO B s s

SL3)3dr€ foinRakiackhe RBapePeNa tstigight hﬁé in {eegresdngfmdobiment.0MHever, the
a result of the above arrangenent, the slits

shape( of. theslits) (41-Bh3) isrnat hianiady torthe sheperef @ steaightdineesAny shape may
f th
sufﬁc%rllg (fé g;a%(]i? is /a8 %Bf% tg? ﬁ]{ i Eh@@%&s@%gﬁ%}ﬁa‘t&gﬁ?g 2;) ;ng
t he inside and t he outS|de of the through hol e

[0041ot NWext, érring it Higuos 3vindd.cthe meghadetor scqi@gewh%ﬁwuﬁﬁl hole (H)

t prevent the filled sealant nmateri al
WIlll#edeEc ?qséovéﬁff%gut through the slits (SL1-SL3). The slit

SL1) of the first nmesh 12 sheet (31) crosses, at one
[004%]oi rn the fiest place, pigh@Plodnd: Wisingewe pass gmﬁhretétouglailple (H) of the

fron gk Sepe 8 B epo B8 MRS 0SS, pT B b pQaq ibpecively

coverdhd Joparifig feRHBLthe Rhibligh SORAEI)Ohs show inl E’i@ﬁre' 3([&9? lA’t th«’ﬁ&lme the
present enbodi nent. However, the shape

plpmg st)letsmﬁ)ra age prssed int the ives nln@géﬁéqse(pbl pa3)sthialﬂajhtﬁle slits (SL1-
SL3) | Re m?gﬁysﬁggggfﬁiz suffice as long as it is able to
W 0

preven f sealant material. [0041] Next,

referrlng to Figures 3 and 4, the nethod for sealing
(004t twsewmb}gﬁhﬁ &p @ngqu)f a sghlpnt-matetialsiling aazzlp (3tiajinserted up to

the le[ng@x Jée Il'l{btd efttlé Eh?l{f) 0%1 Iﬁcﬁ% glil)gér?i’_iéglaﬁp %ﬁéﬁglf i, d i F&gd g’{)ﬁl the nozzle

tip erﬂﬁ@ed: F(g‘ﬁlré 3(H)blel‘l“hat e tH:eV\ﬁ)ng Yf ks throupgehale (H) wifhi2geabane material
sQ as to respectlveli cover the openi_ng, ends
h

beging At the, TARIS IR R ERy ol GH naHaies PReEP G hamGimhceR (31, 32) i
provﬂ:l{l@%tfl bgﬁzzllte RGie g(ﬂh?f gn%ﬁ?ﬁn%f %Eﬁ]t? EI?% % tﬁ%ﬁ'&e@zﬂy(&‘a) up to the

mldd(eS‘dflhe ﬁtcﬁl)ghdnbld B. riths hipsind elfiani3dr, of 3R fillin@ Md33le (33) is 4 mm.
Subsequently, the tip end of a sealant-materi al

[0044;1]' ! l/ﬁsr%gal étgn{%?%%o ﬁ]ﬁb\gﬁj {Iﬁ_ﬁq oxég% hﬁl?lg n%? l@%q),stfflg through

hole (H) scgredhaillydiﬂetlheltm d&ﬁn}bcteﬁl s@alamdmé.teeal ﬁ‘bmutlhe m’id&)e)towards each

That the fill f l.e
opemgg%ngmsW%ttlgq prlggrelssn of 81 ftﬂﬂng 0 rth(zeu ougﬁ hole H-)I) w1tL sealant material,

the air present in the through hole (H) is gradually purged out through the mesh sheets (31,

32) on the both sides (see Figure 3(C)). At that time, the sealant material injected from the
filling nozzle (33) will not flow out through the mesh sheets (31, 32) on the both sides,
thereby ensuring that the through hole (H) is filled with as much as the amount of sealant
material actually injected thereinto. To sum up, the air present in the through hole (H) is
purged out through the mesh sheets (31, 32) of the present embodiment at the time of sealant
material filling and the filled sealant material is held back within the through hole (H) by the

mesh sheets (31, 32) so that it is prevented from flowing out from



begins at the mddle of the through hole (H). Here,
one of the nesh sheets (31, 32) is provided with a
nozzle hole (nh) for insertion of the tip end of the
filling nozzle (33) up to the mddle of the through
hole (H). The tip end dlaneﬁ r of the filling nozzle
(33) is 4 nmm [0044] As sealant material is
continuously injected fromthe fI||IE% nozzl e S33)
p

within flae thm@dwle ). @A(w-;)w]'n@ t@c soltirg! thlgpug e Hyiis filledhap with sealant
t Jtﬁl seal ant. rrate E hﬁP;iS ddl e towards each
ma eraaB eﬁ&“ IR PTOSRS 1S OB “5? o‘é? SUSH e filling of the

through hole (H with sealant naterial, the air
[0045dr eé"élmmdsh shéws 6y R2)ghilheinain punted gve.rdhabpe,nirpglcrgb ¢ven after the

seahr@I }arggese é% V"#; gﬁkpg%%?\@s) t%atAfi t(fﬁ%fl sgglﬁ%t r%frlltﬁtggllslg %%Lﬂlmk within the

throupRh6lki(A). i nj ected fromthe filling nozzle (33) wll
not flow out through the nesh sheets (31 32) on the

1004y e BTRR el AR AP ALY, Fovoliis SEDDAE ERSFIne into a gas

SinceB¥il¢ tHe@peRin ¥aHd e 'cBife?rEd S'Qert\ﬂﬁf ik Aelh sﬂ_&t%m 3%); thid€pedites the
air present in the through hole (H) is purged out

evaparatiouegfithe rvelarmkswbslae@t & qapar@bp thé caseevimre glytone opening end is
ime.of,s al filling
closeffy R rEREes e 4miSiakdr B iR TR Alept FRleBb Ak wi thi »
the thr ough hole (H) by the mesh sheets (31, 32) so
[0047%]hafln the presept enboﬁimdntt therdeb¢riptiondnas beerf madn regardinigt the nase where

the gl shepfylSP i) et fctpadtiar ahihe ritoe (Pl Ceifto the through
hole gﬁi' TRE st QSEFSL(Q; rﬁ@'%t%e%o(@@& uhleS¢/fiR ﬁﬁa@kémeﬂtqgﬂahe piping

mesh sheets will remain nounted over the

(P) etogsiarn ate @mdéh@lﬁgbmeéhrqusb holee()iafigr provatiag of he giesh sheets (31,

32) a.ga éss\%ﬁ]frﬁtﬁ gk%:t %g@& PIIPr (ﬂé%j@ﬁlls;fl@ aﬂ]?lﬁgigé% ih%lets f(§][ fg dW111 cause

any psetaéaNtAndpinethisdasd) dliede ixsndeetd t6 useotha ttivd-@lys tilest eheee(31 32). That
changi, n%sl ntg a gas. Since both the openj ngi ends are
is, it yudlessdtithe ppenipg ﬁmﬂ&qﬁee%wveﬁé evey witha Slsalf- Y Fiegh sheet.

expedites the evaporation of the volatile substance

[0048s aRERditied it B dregePRtthYpRisent@MbodaNét Qe hageaRAGpesing end of
cl osed. This reduces the time taken to harden the

the thseughdiale () &rqoxrred oyeuwith the megh sheet@ls 3Dnpdevensst alternatively it
ot .

my G SLALORA oGNS  SARLE A A 0RE Rt 32

In thik leasep it ui;g efPyf die filihg hazile (3B)tidstedug ko tHeahﬁld(eH)f the through

hole &B? g8| | {h%fL %leg’g] @r%pglnq%&er%g mvg&\%tgglgg urng‘ciﬂsgrssgeét,haend the through

hole dH)%@ &*h@&i frBH{tﬁE‘ smd&l@ M&}&%ﬂ opehifg 6hll withsedlaRsatidg

mesh sheet
[0049] In addition, when the sealant material comes to have a predetermined hardness after
completion of the sealing process, the mesh sheets (31, 32) may be removed so as to avoid
disfigurement. At that time, the mesh sheets (31, 32) are easily detached because of the slits
(SL1-SL3) which prevent interfere with the piping (P) et cetera. Furthermore, the surface of

the filled sealant material is substantially flat and smooth since it is held back by




32) and passed into the given piping holes (phl-ph3)
in the nesh sheets (31, 32), wll cause any problem
And, in this case, there is no need to use the two-ply
mesh sheet (31, 32). That 1is, it suffices if the
opening ends are each covergd over with a single-ply
mesh sheet. [0048] In addition, it is arranged in the

present enbodi nent such t hat each opening end of the
the meish shegits (fdl, 2§ HiT hisselovinatee dhonend tai subjechthenlddd sakaat material to
However, alternatively it may be arranged
Surfaéetfllﬁsqlﬂét only one opening end is covered over with
the nesh sheet (31, 32). 1In this case, the tip end of
[005Q]he $till in addiio 4t & grBBRed & thesfeesteedemboctimenhwcgitudl each opening

end i iR aBIEUD > vt hyer St dRadly Fhntb TERL OBl PB ecdies o

say, A¥@teR- bfthotes dpl&lnhésﬁdhéd% ﬁ{mytﬂaeémpl@yéhendtmm& ®arply mesh sheet.

opening end with sealant material. [0049] In addltlon

ADV%@W%%@@? %W@Won of the

seal ing process, the nesh sheets (31, 32) may be
[005 Y emAs edscsibediabdve, m/azzlcdrdanbeﬂ#nltlgﬂiemnht enbiodirherit eachnef the opening

ends i i Flgoue Fale (RAISEOLEit OVl Bk B SUEHSTPR (A2 g fspipnt material

is inj écj?&l ﬁérﬂignﬁ thdhiklie GERE E@ou%ﬂ’t?&l@@ﬂ e‘f'eb}I &lﬁﬂﬁg' [tfp%‘éﬁbl@fthat the air

filled sealant materi S su tantially flat and
preseshuotthc dhiroagh holei @hisl puriged loubywitiv thet hrognass rofsthe eseglant material

injec{h ooie Ui heit o B et o el PR e et ot Bomcowing out

from S¥ithih thdﬂtha&@hth&a (H).! This BakeaNHH6kssible td1E1IRRE $1@Bhigh hole (H) with
enbodi ment such that each openin end of the through

sealapfgneterial) withowtghe generaioarofipjr gaps, tharsby makingsik pessitde to accomplish

seahr%h%fel%lglﬁ%l;rl ti e&g%‘rs‘g ls'%ur{hgrmirg%/%n(@]e tthh rl?aiflcfexg Obe &g{aﬁt RllaYeﬁlgFﬁfbrevented

thereb)hﬁﬁkmgADNMBW&eﬁﬁﬁﬁﬁﬁ SoleHH)HE fElh’B@ﬁ’lH\/E\Hiu{:lﬂ%ﬂﬂe amount of

descri bed ahove, in accordance with the pres

seala@r%am}@ﬁtuaﬁbaue%?d thewirdo,and the filding dimsy (s ’é‘gtt’l’i‘?“s G4 be reduced.
hole (H) is covered over with the nmesh sheet (31, 32)

[0058Nnd Iis edlige, 1ﬁfﬂfe3ﬁ¢sﬁ|shedtf§3l,m2ﬁcth@§ht§ (SiEl-BE3P§retp|ﬁ@v1ded so that they
m ddl e of thethrouhhol thereb meki ng it

are ajspeigien respesiately Yitth 4hé pip ?ﬁ(nhﬁ-nh% rScm@lf?s iopassiblg to easily

attact &egxtfésgfsﬂeé% lé‘c’:%2> l?o B{ﬁ GFEIP?%&%Q{Q 3 hee?g 91(13%%( (P% f)t cetera already

passegriatce tie tHnmg‘hl hd)leCKHS)eaLAandirdngl)erevah ifir then dabeowitreee, chetause of its

h h h
Compﬁy‘rﬁé’t@ oty i it ReiH @3@?5 ﬁl&péplpgn)(ﬁw%&eé@&ughbole (H) after
moun@iﬂg fhd bksh MemBOUB1! B8 BRP&IcA e rl‘lgcéfnd,aﬂhE pHRS et dei@h BRY be passed

it possible to acconplish
into the through hole (H) before mounting the mesh member (31, 32).

[0053]  Still in addition, the mesh sheet (31, 32), which is a laminate of two plies each of
which is provided with the slits (SL1-SL3) which are formed and positioned so as not to
overlap with the slits (SL1-SL3) of the other ply of the mesh member (31, 32), is employed,
which makes it possible to prevent the filled sealant material from flowing out through the
slits (SL1-SL3). Accordingly, it is ensured that the filled sealant material is held back while
enhancing the workability of the piping (P).



sealing of high air tightness. Furthernore, since the
| eakage of sealant material is prevented, thereby
making it possible that the through hole (H) is filled
with as nuch as the anmount of sealant materia
actually injected thereinto,.and the filling tine
(sealing tinme) can be reducéa [0052] In addition, in
the nesh sheet (31, 32), the slits (SL1-SL3) are
[00543r oW edenl additiohathe filed scadant matertnt inheld badsivepladevyl the mesh sheets

61, P breispE Fihesln G SSpEBim g RE ol Hoiel e Sfabe apyeolagt material

expofRd ekt tIRAGHENHREINING seFfbe MitHing. NEhidirRalRE it f)ssible ©&uBRE reduce the
al ready passed into the through hole (

sealingdtéae.di ngl y, even in the case where, because of its
conplicated configuration, it is difficult to pass the

[0055]! PiIR qa&ﬁbn I snﬁ& etable of tHeQpghinB@h&s 6Hhe Frb@gh hote l(Hz li\@vered over

he mesh (31, 32) over the opening end,

with phepmes@ @petc(éie?oa daswnmbeqoré@g@eble itmexpedite thenevangtating|oé a volatile
!
comp i MR SRt st SR S s e e g closed.

As alrestilth &ieetiné tikea fol tteSseahah nfaterialkd Glirdes iPradvcetls dheteiyhmaking it
the slits (SL1-SL3) which are fornmed and positioned so
possible tp Hirthepredycetheapalingitinghe slits (SL1-SL3) of the
other ply of the mesh nmenber (31, 32), is enployed,
[0056Mhi ahshBukEBe hbte® @5 ithY £bolve-dpsceibed bmbbéinfents £€ eseatidllit preferable
material fromflow ng out through the slits
exemp@tqatlsnswhlm@m aphdntondeds inj anye serseete limit: thengcope |qfethe present
[ whil e enhancing the
1nven?‘8{51l %pﬂ?ﬁtﬁ) 1ﬁ§ ai)'gn%tg)nq 15 [0054] Yet in
addltlon the filled sealant material is held back in
INDWBBéAbyQR%I%BILEP%et s (31, 32), thereby
elimnating the conventional need to subject the
00573urf Astha eGP adseiibed BoRE, b re%éﬂqﬁ%htﬁh it NSfPPAM &ing structure
end to surface finishing. ﬁIS makes it possible to
for a fraezigerontaidercefrigeentiopsystemg time. [0055] In addition,
since each of the opening ends of the through hole (FD
is covered over wth the nesh sheet (31, 32), this
makes it possible to expedite the evaporation of a
vol atile conponent in the sealant material as
conpared to the case where the opening ends are
closed. As aresult, the time taken for the seal ant
material to harden is reduced, thereby making it
possible to further reduce the sealing tinme. [0056] It
shoul d be noted that the above-described enbodi nents
are essentially preferable exenplifications which are
not intended in any sense to limt the scope of the
present




invention, its application, or its application range.

| NDUSTRI AL APPLI CABI LI TY [0057] As has been descri bed
above, the present invention is useful as a casing
structure for a freezing-container refrigeration

system 16 Cains: Wuat is clained is: 1. A casing
structure for a refrigeration system the

refrigeration systemconprising: (a) a casing (11)

for use in a freezing contaijger and (b) a refrigerant

circuit, configured by piping connection of a

conpressor (20) and a condenser (14) which are
C ?é nged outside the casing (11) to an evaporator

% ? which is arranged inside the casing (11), for

provi ding cooling of the inside of the casing (11);
“ﬁgere'n t$e_casing (11) is provided with a through

FEC%WWG Br insertion of piping of the refrigerant

circuit, wherein a gap existing between the hol e wal

of the through hole (H) and the piping of the .
Ly ef r pgasingstrusture for e refsigeratiprosystgm, theelgsratian sypgne coraprising:
G RFaTER) for g e TRE MGt ah i) (RE R KRR, Eitigured by
pipingabniestien otmepngmessarf (20handtdwondegise@ewhieh armrmasgedoutside

cover openi ng .en f.the through. . hale (.
gt (T iocrrapitaahElef waisl % abbept AR Tehatinb i, for
powidinpobhh@of thé indRis 9AGR cading {11y pi pi ng of the

refrigerant circuit .and a slit extending fi§g1the, .

pi pi WRereis the ¢asing (1 BdyRrovidad with athroughphele (higg inseripn of piping
o refififanlcRE R, i AEa AR Sftlcgh ehele AL he o h hole
(HWeand dlest pipimg of the refnigetant archiyigldedawith penslant waedalaendawherein a

ifferent ' fram that of .1 t her pl t he.
minEREHiah s B o Wlough BT bu T s dffine
paipherydfat ket bhi¢ endodf thed thiratigh holst(El) €6 Bs folvevérahdopamingasnd of the

31, 32) _is nounted over each end of the through hole
m&mﬁbhﬁﬁdﬂbherein one of the mesh menbers (31, 32) is

Pr oVivkke6in the Mesh MQRB: ¢31)8RFispRvided with a piping hole for passage of
the piping of the refrigerant circuit and a slit extending from the piping hole to an edge
end of the mesh member (31, 32), and

wherein the mesh member (31, 32) comprises a plurality of plies each of which is
provided with a respective slit which is formed and positioned at a different point from

that of the other ply of the mesh member (31, 32).

2. The refrigeration-system casing structure of claim 1,

wherein the mesh member (31, 32) is mounted over each end of the through hole
(H); and

wherein one of the mesh members (31, 32) is provided with a nozzle hole for
insertion of a nozzle for injecting sealant material into the through hole (H) so that the

through hole (H) is filled from the inside thereof with the injected sealant material.



insertion of a nozzle for injecting sealant nmateri al
into the through hole (H so that the through hole
(H is filled fromthe inside thereof with the
injected sealant material. 17 3. A
refrigeration-system casing sealing nmethod, intended
for a refrigeration system conprising a casing (11)
for use in a freezing container and a refrigerant
circuit which is configuredyby piping connection of a
conpressor (20) and a condenser (14) which are
arranged outside the casing (11) to an evaporator (16)
which is arranged inside the casing (11), for sealing
of a through hole (H forned in the casing (11) and
3usedAfreffigemtian-systam cdsingseginggnashod, rgerrded lfdrgtereﬁigbration system

circuit, the ng sea net hod ¢ ri.sin
oGpimet et to] s 31 & Bt Sre e cftpubyhicn i
cdifigBred !ty pifing Eshne@intd a c()ﬂaﬁbeséo? (20)ifd & dortiéBier (1 4) which are
mesh nmenber (31, 32) fornmed |arger than the through

arfniged oytpisle Bre cpsing Cda i qvargratey (ke whichriganrangedinside the casing
(ﬁ? mealg;;ﬁ]t%f aetﬁl)ougltn hé1B SH?R)‘?‘B%@% ?Eéﬂée(rﬂ') arfdnﬁécgﬁ)ifr gﬁ@ﬁfén of

secon ep subsequ to t Irst.step in
plsengl oditite mfrigerantitirdug, the casingestaling methodh eormbnsm& h hol e

the inside of the through,hol.e rein .
e HEST M owuiteh Seboje Yhehile 307 R e i neHiop (e ok casing
(hplseol@ed bgevith DRedhfimerhibe (i, Biz)wmmaéd lahgr tiah Iﬂhegﬁfoal@h hole
circuit and a slit extendlnﬁ romthe 5% pi ng hol e

() pfdhrseasing (D by menmting ds mgs bes 31, 32)) at i eReaing neﬁphery

ﬂknﬁf%hast step the piping of the refrigerant circuit
i's i'nserted through the slit of the nesh nenmber (31,
32) 4 second $iep smbpﬂqmgnth@ the fist smpen widh sealsamaterid s igjepted into

48 iR D e TR o b WDE v G w1 o
res p\enéremehesﬂneih mbml&h (;BIS 3Rpis rpﬁcdlldﬁddwﬂospiﬁ)ingmbd:b fat imertion of
dl f L g.@t{jf%%?e rl(lgn;?[arrt rg%ﬂq 3n ?atr%l?;)p%lgf ngsérherhép plgmg ho ehto an edge
end of the mesh member (31, 32);
wherein in the first step the piping of the refrigerant circuit is inserted through the
slit of the mesh member (31, 32) into the piping hole of the mesh member (31, 32); and
wherein the mesh member (31, 32) comprises a plurality of plies each of which is
provided with a respective slit which is formed and positioned at a different point from

that of the other ply of the mesh member (31, 32) in the first step.




