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 nmethod for a refrigeration system casing.
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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 throu%h 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) wth
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container and (b) a refrigerant circuit, configured by

MEANSFOR OVEIRCOMING THE PHOBLEMS" (20) and a
condenser (14) which are arranged outside the casing

0 an evaporator (16) which is arranged inside

0007 e s REPSeat JnveRtign proyidedi Ay ac BEY iatBech atqaaing shgictue for a
refng&fatl&t‘% a8 B &H%erat?d?lesﬁ?e?ﬁ %Qm%%)néi Sall)l% 9%%1&%6 ﬁlel‘ﬁ" fof' uée in a

roug hol e or i1nsertion
freezmgfqongmmrmdc(h)cw|reﬁ1garagap1remt sd;omixutnelt hyeqnpmgecdmnécmon of a

compiiGiqr; Gl i acsopieiier (60 Py Ears s Bichan hegrsiat () to an
evapordter 816) ®BRh i9Mranged inside the casing (1 1), for prov1dmg cooling of the
inside of the casing (11). The casing (11) is provided with a through hole (H) for insertion
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end of the through hole (H) is covered over with a mesh member (31, 32).



end of the through hole (H) is covered over with a

mesh nmenber (31, 32). 3 [0Q08] In the first aspect of
the present invention, the Cargo to be transported by
the freezing container is stowed in the casing (11).
Refrigerant is circulated in the refrigerant circuit
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a refrigeration-system casing structure which is characterized in that the mesh member (31,

32) comprises a plurality of plies each of which is provided with a respective slit which is
formed and positioned so as not to overlap with that of the other ply of the mesh member
(31, 32).

[0013] In the third 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



[0013] In the third aspect of the present invention,
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[0017] In the fifth aspect of the present invention, the cargo to be transported by a
freezing container is stowed in the casing (11). Refrigerant is circulated in the refrigerant

circuit to operate a refrigeration cycle. At that time, the cargo in the casing (11) is cooled.



so that the through hole (H) is filled fromthe inside
thereof with the injected sealant material. [0017] In
the fifth aspect of the present invention, the cargo
to be transported by a freezing container is stowed
in the casing (11). Refrigerant is circulated in the
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member (31, 32) comprises a plurality of plies each of which is provided with a respective

slit which is formed and positioned so as not to overlap with that of the other ply of the

mesh member (31, 32) in the first step.

[0022] In the seventh aspect of the present invention, the inside and the outside of the
through hole (H) are not in communication with each other through the slits. This prevents

the injected sealant material from flowing out from within the through hole (H).

ADVANTAGEOUS EFFECTS OF THE INVENTION



menber (31, 32) conprises a plurality of plies each of
which is provided with a respective slit which is
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is difficult to pass the piping into the through hole (H) after 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.

[0026] Additionally, in accordance with either the third or the seventh 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



(31, 32), thereby making it possible to achi eve easy
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embddérpented tigopresdnk mventiorvl d back the fill ed seal ant

material without fail while enhancing the workability
iguh2 LR 0. B AP EiERGHaRRPYEng BR READEBRRETI ON OF THE
FigugR2 l\eNaQ:Ner(SSLQ s?%tbd%l?f&FF A16ng (g1

gure 1 is a perspective di agram
. illustrating a freezing container _according t n .
Figuse s i cresssegfionahdiagrags divetratingermeiind for 5alite of 3 (ropeh hole ina
casin! 0SS-sectional diagramtaken along line A-Ain Figure
E)

Figure 3 is a cross-sectional diagramillustrating
. a nethod for sealing of a through hole in _a casi ngD; .
Figurei4jig adop plas dipgrap istrating adrstmashshest agqardige 4o thereggbodiment;
mesh sheet according to the enbodinent; Figure 5is a

FigufeOB Rl aNtodl panadiabtant!Stliafaking & s2e6fand¥hsihesheetording to the
according to the “enbodinent; Figure 6 is a top plan
emboglimgitam i | | ustrating an overl apping state of the
second nmesh sheet on the first nesh sheet, when

Figu! ﬁé’%‘?{oé bR difiami if6stRking AR 09 EEAPIngREM of fRLdecomiphesh sheet on
Fi gure is a cross-sectional diagramillustrating a

the finssmimstl shent, when vinyedfrom thp sida g thegieeondymgsh sheet; an
conventional casing. |NDEX OF REFERENCE SIGNS I N THE

FiguWa%s-sectional diagram illustrating a method for sealing of a through hole in a

conventional casing.

INDEX OF REFERENCE SIGNS IN THE DRAWINGS
[0028]

10: freezing container

11: casing

14: condenser

16: evaporator

20: compressor



[0028] 10: freezing container 11: casing 14:
condenser 16: evaporator 20: conpressor 8 31: first
mesh sheet (mesh nenber) 328 second nesh sheet (nesh
menber) phl-3: piping hole SL 1-3 : slit nh: nozzle
hole H through hole BEST MODE FOR CARRYI NG QUT THE
| NVENTI ON [0029] Wth reference to the draw ngs, an

31: festhocthrsbertt (mesh membe®sent i nvention is now described
in detail below [0030] As shown in Figures 1 and 2, a

37 SE%%%%QEH%W%&%C%& of the present enbodinent is

or transportation by a contai ner vessel or
vehlcle and its freight is kept cool during the
phl-3:rpipisgdeleati on. The freezing container (10) includes a
casing (11) having a conpartnment in which to contain
sLiBraitght, and a refrigeration system (12) operable to
provide cooling of the inside (conpartnment) of the
ca5|ng (11). [0031] The casing (11) has a front side
nh: ngzzlghOleSi )| a rear side panel (S2), a top side panel
(S3), a botton1side panel (S$S4), a left-hand side panel
H: tht&@fgh hote r i ght - hand si de panel (S6). The casing (11)
is formed substantially in the shape of a rectangul ar

BesEMERE ik RAREYING 0V g VRSN, o750 S

the direction of right and left is the direction when
[0029] ewditif referendectoftho dtavangie an obedimdad of thsf presrat avestien is now

descé‘i??)elpdgﬁl%el%l s a |lamnate conposed of an inner side

outer side panel (3), and a thernal
insulation layer (4). The inner side panel (2) is
[003pbsi t i Aneshoem irh&iguned dearaf 2t e freemingrofiainer (16 ofuther present

embochmemp 1s a?iaptgci:z }or t?mgggrlte}tilog Q)?'da gor}xtgmer vessel or vehicle and its freight is
kept cool during the transportation. The freezing container (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).

[0031] 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.

[0032] 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).

[0033] 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



outsi de of the casing (11). The thernmal insulation
| ayer (4) is interposed between the inner side panel
(2) and the outer side paneP (3). [0033] For exanpl e,
the inner side panel (2) is a 3 mmthick synthetic
resin panel made of synthetic resin. The outer side

foamfiecheral dusilftoR PRLSHRECHER & HENEANPIFS CElRED veen the nner side
S [ :
o 0 )3 OO BRSPS i
et cetera) hetween the i nner side anel (2) and the

(0038l el he leperdipHfeportion of theciremaideapanich ) ds ppcassgreportigy that is
oy S 1 g 4AIRATL WSB! L OISRl

portwm (:‘i)ss defiriedvin ltlmleslowee haiﬁpomgnm’ﬂma&cbrrmme pahal S et the outside of
, an out-co nt copcave ., portion (5) i

the clieingbeOpre, F UGB FikR igrcmapareagh ponsayg portion (6)
is dd?RBe!in (thé th@r hixe ;ﬁ&'ﬁ@d d€ R frohf gl OfHngi stc)oon the inside of the

conpart men ' e 'on the other nd ‘an | npar t ment
contagpmcampapgmeni.on (6) is defined in the upper half

portion of the front side panel (Si) on the inside of

[00351;6 m@mﬁggasﬁorpm gi(;ﬁ\'/?é %otvﬁfé %thTQ i &rahaawm @Bt shown).

stem ( I's provid rlgerat clrcul
The (efoigesnbwirpuit inblmdesfar compmador c{20%uat cdndehserd 6d4p an expansion

et 3T 5 DR 5Cs  in DAE G e b i

This ¢SHBeaheerduit it Hﬁle@'dﬁﬁf‘re‘ﬁ‘i?&ﬁnt%d R th{f%uredT.mcﬁ that the refrigerant
refrigerant circuit is led wth refrigerant and is

is Cl@@htngihﬁ@éhrgugih tq hperatetee rerfegfcra@m aydle. ilg addition| theertfrigeration

o181 1 BHSRS0FRYE SFLESE. B, 8) HE Gpab g v e

condth‘eh (B8) adt mﬁ@%ﬁﬂaﬁ@[&m (103 $or §uPplyabd Ririto tBe aiv:ipdrélor 16).
the condenser (14) and an |n-conpartnent fan (19) f

And, dh, BpPIsESa (20); thermrdensenidAhithg expeayion meehanismd22), and the out-

comfA g4 OB Sl LSRN 09 o e o

side a&meh@ﬁd Om thehethewhando ﬂ'p:awrapmator ((Dﬁ)czmdethp an{compartimentofan (19)

si de panel (Si the han
are gty in oA SAUCPYE RESHPAAD G HE o SEpnldsD).
arranged in the in-conpartnment concave portl on (6) of
[0036]he f rihet rlmndg Op&’tﬂior( 6f Yhe réftigérhtidmaystein(12Y is now described.

f
Refrighanf fisetireccipm HE cambresrarcil Jous f5 ghe tandeossgl s sushanges
heat &&f) aft! s‘ﬁpﬁhécp by I’iﬁ% Rt Q@rﬁ@frﬁn&i’t% n(? ﬁg haRg Ssonla@x?sgd Wot £ liquid

air suppll e out - conpartne an (18
refrigeoande Adedliquad aefhgcpam:ils deecﬁmpxgssednn theTéipmnsion lmeuthamsm (22) and

then El;%% Itcgﬁlgae%pcjreslto(rj ?106? rgprr es ther:] cct)rrrlgar?r)é nt sfc' eo rln ql?e 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.

[0037]  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



then flows to the evaporator (16) arranged on the

conpartnent side. In the evaporator (16), the liquid

refrigerant exchanges heat With air supplied by the

i n-conpartnment fan (19) and is evaporated whereby the

air is cooled. This cooled air is supplied into the
nmpartnment to effect cooling of the freight. The

throuelw ﬁpdh@pghl helsf(H) der extension tp dnsidafertsiga die qomnartanent. The through
hole g@n? g%ﬁ&i&cloa%%&}?% ﬁﬁr@tﬁrﬁ%@lﬂl%ﬂ m a eé’a% et‘«gk trhg rlt’tOIC W%ll of the

throu@l@ﬂ@lb(fﬁhhdt}&ﬁi{jlﬂgledediemth a through hole (H) in the
shape of a circ Pi pi ng and W|r|ng of the

st 5 T, R B, PR e v
describ@ﬂp EEiI:lFB}BEmngT&ﬁi 6ﬂ1ﬁ9ﬂﬂbh%hhﬂﬂ€ (Mjhs doverze &hﬂﬂa ﬁb@iél@dnesh sheet

th sealant materi al in a gap between the

(31, .walwhxeln ig #damingtecefcfvondiffereptmesh ghedie Jheimeghesheet (31 32) is a
3 f
oG HRAE R, AR 45y R SPBD B A0apg s shee

32). E’ﬂb}zh ighe lmheneletqfsltm ik hmmgehi badr @allrppérting eue of the through
a two mesh sheet 32) which is_a
hole (Ianvﬁﬁt g éﬁcqnftomashr heptel32) ﬁeeﬁoaqﬁ'e@ﬁ@e apg ¢, firgt mesh gheet (31)
is a lamnate of two nesh nenbers, nanely a
posué)ﬁéd?‘ﬁgrrlgsh sheet (31) and a second mesh sheet (32).
s, the_mesh sheet i S _mpunted over each

[00323 pe ms:@gowmm bigurd thefie gwsh ﬁl@ﬁeé (31pyjis fagmed in the shapefcp square
LI {
or redf ?r?e%% 48@%% p(‘(g%%e I%tz Fhéa g%gh &%leq?b Slgg]th%goé hwéghm ar{TEcﬁ{éswe tape
strip B1g)r As4howhén Figusé 5,n®e heaind@esb&h):etl (32) xsrfnnded im thh shape of a
shape of a square or

smallgrisiaergRs ERANGIE % semPated o &fet'le%fmswfe%t DS naEiaghéred to the
first ﬁ)@:ﬁlesheétt (3'1? v('xa'ilﬁl)e dég eﬁ@somhé rslufék Wr@ofﬁ)ve?lﬂﬁpeﬁ%ﬁfé@twcly with

nesh sheet I n the shape of
the imgquside pmrtlone of dngxkibesa‘ee t@pmstape @xa) of e finst meslnel@ht (31) Stated

sheet (3 first..nmesh she
another iy, ‘\gtf %%gtt"heég éb‘ifé@d% a%f“'“f% i’ygt‘%‘é‘étet Hids BYflons 8Fthe adhesive
tape QMBS (A Bt 1265 RBCVeYIBppedivith thd B&ohd Medsh Shek (BRY, ttd @Sopening
of the adhesive tape strips (31la) of the first nesh

peripherakedge 91 fhe thraughdolebt her way, the first mesh sheet
(31) is adhered, by the outer side portions of the

[004(Hd hﬁﬁh\’tﬁe firsiPRest 5hdee ($P1ad iHAtecoh® niddh shéet (32PHRAhe present
h the second nesh sheet (32), to the _opening

emquﬁm:rpm made b eesém, andehavamoeshHhdies ey in gpstgipe péarrectangle.
The %%e%) Itl%esinﬁgﬁs %Pleeg égt%‘t) (%ﬁ%%xmeﬁgta{(jﬁg ! eﬁ)ﬁ%&g:guﬁf Slleggtlt%? uch as the

viscobigy propel of sdakmt friateiatithanthekealatanstefial fﬂlerdaﬁtt&n@k@gh hole H)
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 5,
piping holes of the piping holes (ph1-ph3) through which the same piping (P) et cetera are



The size of the nmesh holes is so determ ned taking

into account properties such as the viscosity

property of seal ant materi di' that the seal ant materi al

filled in the through hole (H is prevented from

flow ng out fromw thin the through hole (FD t hr ough
mesh holes. In_ the present enhodi t he

| passeh gf‘? 955tanss g spmereferange imegalyfIngadditipns el’%?%"sof thepesy holes
of thé)ﬂ]gﬁl et €§15 QTE nlof‘lu?lgg td e shhpEof 4 féﬁaé)ggad T&eﬁﬁﬁpﬂ&g shape

shee and are ea pr ovi
may Ixd a lsquare,ycmﬂe willjpse @r lodhe shipeh| Slp)llh&) afldition hthe maesh aheetaB1, 32)

i pi P). and wirj ree ing holes in the
may‘%r‘ﬁ%‘@%‘?"‘@%‘ﬁﬁb‘?ﬁ%ﬁt ra%ﬂﬁd’?ﬂlwf B’ugh hole (H) closed
by the nesh sheets (31, 32) is filled wth seal ant

[00417at er Tt . mdshi shese@"ns 32)gﬁpprdefdleﬁe\dﬁb&ﬁmeeSLI-SE3h@bﬁespondmg
of the thro

respetigieby £ the B Jol AL P?lﬁﬁ H}%E Spteiiealats the sh(t#%vhém) of the
first HE&HChe ﬁ3t1j1 @xtghcp kﬁﬁ%ﬁ'{qjeﬁfecﬁww A heli s W&e&‘g gﬁﬁ%h@%s (ph1-

same pi pi ng etera are asse are
ph3) tchthe dawer sidsef, as shmm infigurad. Also adtdnhat(ulma adhesive beppatrgf (31a) is

th h.hol f the h sheet 3
also RrpRPL P i3 ROFIPnS RApEoROPBeTEeRnEntS 1o et SRS, with iis
In theSR8HR1 mERY siRet @325,aHS k8 (sm er fhe ;ﬁhhgmee @hl%&ﬂhe slit (SL2) of
shape. Still in addi ti on, the mesh sheet 32) nay

the pipingnkale (ph2)rextend stiajghg mﬁ;edmpar sida r@ﬁ‘pecm‘epsﬂ fnoabtheumpmg holes

1 t th sli
bt by SSalF ieBE oy e UL, B¢ rbBitplle g e ob)
extenﬂ@kt&ﬁg}(t Rb theflBhand/bide ﬁ%ﬁﬁl@hbfpipiﬂé hyle (bh3), a4 sHoswn in Figure 5.
(SL1- SL3) of the f| rst mesh sheet (31) ext end

tra ht. res r their |atedp
(00428 S B HirhE B ES ' Qpa' SAOLiasR IR 3¢ Hal o s phove, i
becordes ;Aissmlen@t &sily ﬂ{ouhhﬂle&ﬁémh‘é& (Gaps2pio dver (Rklapenisg end of the
al so provided, at its portions correspondi ng

througha bole M) \hy| Blading theining (B) eteterajintp a giverhpiping kole of the piping

holesgpgll i»g@g gﬁeﬂ%;?] lgf‘)@ﬁ%i t gﬁ Sﬁlﬁ{‘&&jgjg%ﬁi Hn%f ﬂg I4P) et cetera

passeth direuglpth2 Xhmexglehele ¢H.ai ght to the upper side
respectively fromthe piping holes (phl, ph2), as

h
[00433 O‘M? ahﬁtlF g% ptﬁ)g?td daé)tr?gg, t§ 'rfgsit (r%'sﬁ%shg{ I#Si‘)'e er}rderﬂ% é)ﬂg mesh
sheet §3 I)GilffBﬂB ﬁ‘bhhé%tchl qthérdn hiedt Eth:{ t@lﬂ@ )(gIEFSéSJ:g @frthé tbrgleg dfeepéxitioned
virtue rovi ded, jn
differ Iﬁgv &}av the shits 1%&?) agt%l@éaﬁqrt e ep aglofsgmoeltpe where the

l
slits (§Eg rﬁl%S) Wgﬁm%@t 8 r s hth%t sl?gs% %‘Pgéf %1@ ?ir%t mesh sheet
31 qmd phcngus BLESL3pottha secnmd naestisheat (P2)domgpt Icoineldafwﬁ}heach other

I T N R T

other (e Pgle Gh1e through hole (H).

[0044]  As a result of the above arrangement, the slits (SL.1-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



[0043] In addition, as pointed out above, the first

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

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

fornmer are positioned differently fromthe slits

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

position where the slits (SL1-SL3) are forned is so
sheetd@lpronosses) 4thade pdint, sh¢ st (SILI) of He sﬁcoml\ angshy sheet,£32), which

h (31 d, t he SL1- f
S M EE T SR R
slits $I‘Lf—tSL‘3?%IPe $HaRld i3kt sMage P &ﬁiigmchﬂﬁeﬁhﬂféhﬁeﬁen(t %ﬂibodxment

re stacked one upon the other (see Fi a@r 44]
Howsxeratheeghape of thet $ius é‘slolréléb rl%mgeh@ﬁ@d tq %hap@ @f a stralght line.

Any élwgégr?é(%'%)fp %en%qggig(z)%s i 152 abaﬁ t{giq(trexgerﬁgthe q?lﬁﬂ%? ‘ég%@g ﬂﬁtenal.

first and the second nesh sheet (31) and (32%e
[0045]he Niexs, rdferamgitct Figurss 8sindd, the méthod forseaingradit (hwugé\rh@le (H)

no ication wth each other, thereby making
will b dostar et - i

prevent the filled seal ant materi al
fromflow ng out through the slits (SL1-SL3). The slit
[0046]SL1)n e firieplhde; pipine @) @@ wisingetre 35d orto sethrough hele (H) of

e 5 b B S5 e, R g0

respe?éLeIS/ch%xt e oﬁétﬂﬁé eﬁ&g &tthe klﬁo@émhtﬂb qH), dshsBowalih Fegure 3(A). At

1-SL3) are'forhed in the shape of a straight |1ne
that fime} the pipies @tet embmhmrpmsed intp vhegiven pipingshedesc(phi-ph3 through

the st SRARED R mish P IAY suf 11 co as Tong as it is

abl e to prevent the outfl ow of seal ant material.

(0047 DO4Sibsédpently,rthé tp endgf eealtang-m%ma@ filling mpzzler(@3histinsseed up to

f I of th
e 1GHSRE RIS BEaR PR) Spd St bl SGFREIA o e
nozzYU fip BHd e H?Q&r%@éB)gnt’Fhaﬁ: e tﬁé"ﬁmﬂl@fbﬂ”tﬂé ﬁlr()\!rﬁh héle (Hipevith sealant
front side panel 219, Then t he two- mesh sheets

matetiall beginy atcihe x@zdﬁl@rccf ghraugh hole (Hp é&r%meyo t b Blesh gheets 1,
2 AL D O AR A, e M g e 4

up tathe rpiddRest thetivoldhehdle ) Pheiip gnd dlaaetdrpifithepfilting nozzle (33) is
through the slits (SL1-SL3) of the nmesh sheet (31,
meZ) [0047] Subsequently, the tip end of a
sealant-material filling nozzle (33) is inserted up to
[0048he | ARGEAMhSRatErdH isecontintibesly xijected fioad ehe( ﬁblmgmbzzle (33), the

oo ARt el S50 e e gl R it
towal.?& g%c@_!%% Léjehn ew(thg 'ﬁ%&s%fotﬁg ﬁ('l) ﬁi‘e th%reh[gm% gg?s(ﬂ) with
sealdn® Iaterial, 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



32) is provided with a nozzle hole (nh) for insertion

of the tip end of the f||||ng nozzle (33) up to the
m ddl e of the through hole @FD The tip end di aneter
of the filling nozzle (33) is 4 mm [0048] As seal ant
material is continuously injected frontthe filling

I 33 h h h h
withigyithe, ﬂgﬁ(@gh %pl@gtfg)d té@rsf 3 nﬁﬁt @f%ﬁ thy rﬁfﬂea(H)ﬁa flé‘ ed*p with

sealan#t‘}ﬁ?&qﬁ &x?csgzhl lr)%égsg Eﬂ%rrrp\“t%%geg ?1%[:99 S Of t he

rmterlal t he alr present in the through hole

[0049]r adihsi meshsieefa 31 32) Pkl @@rgﬁntm@mt%evpréheeem@lr(gggndsmn after
the seglggé gﬁ{c%?rs; o%xSj eﬁng §§s%nlt:s tggt;tﬁe %ﬁlg% )se%lﬁftln!tﬂ@ﬁal tlé H@g btaf:]? within

erral " injec rom nozz
the tht@h hwile (Hynot flow out through the nesh sheets (31,
32) on the both sides, thereby ensuring that the

roosd"” Y el eial eyt bl s E0p e MPnHP G o g

SinceShith it opehthgddnds ﬁfeﬁf‘o@ﬂiedld%f Hvixth thd el bhdetl @1 39), itss expedites
purged out thr ou‘(_(;’?t the nmesh sheets (31, 32)_ of the
the eyaporation ofithe Mplatlersubsaneras qomparesk tostha icase Where onlyapne opening

SRR L gl i < 02

32) so that it is prevented fromflow ng out from13
[0051]i t hilm thenpresant smpadinesng the)desaintionyiias beem anadgtregarding the case

wher% ﬂ{eol'gggh P Sgpég?:%i Sar% IéAOélg%p aﬁ%agé %E &%lgﬁ% %} ei’f‘ketera into

the tHroQdDholENE)ERe siite ¢8I51-SE.3) ni’a&) nowi Yel proentad runkess! tﬂeeai'rangement
cess

that e pipig (P) P Seiantst Reersaroughcins rpih IKda (MheRap e of the
mesh'fsiﬁfz{ig gﬁs’ ke%? Bndpbdbd intd llﬂ?eh%{\}glg Egﬂg)ﬁ&l@s Q/ﬂl gﬁ?)qﬁq:]te #28h sheets

ant “materi a
@31, sz)bwlkimausecmHn;gohlgm nAadaingthss cas§)j there isatohndedgoase thargwo-ply

ds d over..w t.h the nesh heets ) .
meshisheet Gpafr v T s FESEORSIT e OGRS Ao raT pyeredover with a
smgl(,sggs[hmeas compared to the case V\,here onI y one

opening end is closed. This reduces the tine taken to

(008 d6Pren: € ftged bt reswheBBuimtatieh B s gpening end
of ﬂkhﬁu&@e holé'hﬁliﬁ id Revéreg b wepagits the lnesh?lht G3IP Bﬁ ecIHowever

after passage of the piping (P) et cetera into
altemahwdugh may| be qridngedrechsthat enly Sine-opegingremd ig @owtsed over with the

pk 0 nl.ess the rran hat th ' in
mes3hel (3 1 8 Tin b, B AR The AL pdst Bbisdfiefe up to he
middRf dfehe tHRoMEH Kide () fr&ﬂ théBthr 5]5'@ﬁig5cr(d3ﬂot cOVored 6 derpRists & mesh
into the given plﬁ hol es hl -ph3) in the nmesh
sheetg padh the through hole (H) is ﬁlled from e middle towards each opening end with

sealant material.

[0053] 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



(31, 32), will cause any problem And, in this case,

there is no need to use the two-ply nesh sheet (31,

32). That is, it suffices i the opening ends are each

covered over with a single-ply nesh sheet. [0052] In

addition, it is arranged in the present embodi ment

such that each opening end of the through_ hole é;ﬂ
the megly shests Gted2)i This ph@lrwé@ﬁhg need to(sbjecgthe fillgdmon material to

ively it may be arranged such that only one

mnﬁﬁ%igﬁﬂﬁgéend is covered over with the nmesh sheet (31,

32). In this case, the tip end of the filling nozzle
[0054]33)Stillsiniaddigioneid isgrranged fretherpiresghteerobodiment such whgt each epening

end ol kR e ) S cnl O o P PO g Vi & Ty SPESKRp P Needless

to say,’aQhtebN6r MbAABIG niBHBhEE nRFH AfioydadnstBa ff the tws- 9B mRbh sheet.
material. [0053] In addition, when the seal ant

oGS HmErS U T RO T, 2

(31, 32) nmay be renpved so as to avoid disfigurenent.
[OOSSC}t t hﬂai déscribed alevems hccwindamics wWithl the3@esent embadirhgnt each of the

openiigianf 6f A Bolgi () g CpISIod Ve PaR.the Fsh BN S 32) and

sealaﬁtr}ﬁateﬁhlrlts "i’rﬁ@ct@é S&Hﬁg 5! the ?ﬂd&ﬁ:@if W R B (BIF thereby xaa/kag it

substantially f smooth since it is held b
poss1!nl¢ thatrtbe acesmeshtamt the (d&mlgls hyle (Miis putgediontiwith thh erm of the

to suhject f.he filled seal,an tenial ot
sealapt mRERRORleclifit aile & mesh el BTy 5 i yehf el iant aterial
fromtﬁlﬁmﬁ% e fonE MIREH RN thrs kg hélea(H)e aThis o akdsig pogsmsteqb fill the
the through hole (H) is covered over by the two-

through é!nles(ﬂﬁemﬂ( sealang materigbevithayy the generapionofia gaps, gpreby making

it pogifHIE gf’%}é’co §1|3h§ @% %}Rﬁfﬁ@kﬁ%ﬁ? Ehﬁ%@%&%ﬂﬁe leakage of

sealaEﬂ\tBﬂal'lhENﬁreEx@ﬁ&ﬂ] thésebgtesaking ﬁd)oe:bbleehatl the dxougldhsie €H) is filled
Wi th present enbodi nent eac 1 he eni ng end .
with g4 mgh 3 B o umRumH Al aeqiagt Pategg sy piected DO Hdfe filling

t S6lo 6ady candbe gseal ant naterial is injected
lmeés°Jaa?[|1gng a)tcthe r?ndnélll'dl e of the through hole (H), thereby

it. possible that the air

(005431, dag¥ditiriin iy bbb, e e Rl SL 1,53 e proyided so that

e e

easily attachrke mesth éheem3\l\4 32)jito ovlreeach operghg bod,evitli-he pifiing (P) et cetera

kes it { he r ou hal e Wi t
alrea e Inghihi peRoEh Pl ASkErajislir SEPIR s cap pohgig, Because of
its coni}icaRy cHﬁﬁgd}Qnon, it is difficult to pass the piping (P) into the through hole (H)

after 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).

[0057] 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).



it possible to acconplish sealing of high air
tightness. Furthernore, since the |eakage of seal ant
material is prevented, theﬂéby making it possible that
the through hole (H) is filled wth as nuch as the
anount of sealant material actually injected
t herei nto, . and t e filli time (seal i tinme) can e
(0058} e qudElin pdsthiie, t ﬁé‘&@!lsf’ﬂ@‘i‘* mP‘ﬁ“?lh’éelPFi‘i gg%g’el’l)af%%y (RE mesh
sheets?'é)l 3§h thered e°h 1§£t Fggﬂ-ng)coﬁ"?e%tleﬁﬁl‘ﬂeg@ &b Sbjdddte s&ﬁ‘éé( of sealant
Ssocl res ectively wt pi pt ng hol es
mater(ab hkpgshdpt thé'kupemng leed to surfros Sinihéng. oThie awkey/itgosablh to further
d H@ sh sheet (31, 32) to over each opening end, with
reduce %?hﬂ%] Y¢-P) et cetera already passed into t he
t hrough hole (H). Accordingly, even in the case where,
[0059bec dnsddition, sihce eahpdf thalbpehing ehdgof theithwough holes(H) is covered
djfficult to pass_the pipin to the. throu
over it sy Sheghials Q) G TRAGR I EEle Prpodiss tigyApetation of a
é‘d P, *&S \Pﬁéré% bp¥inthg end
V°'at‘%%‘ﬁﬁ8‘3§ﬂ tﬁé llk%la?}—é}iawglagése% nting f hesemss h menb ;;Hn g ends
are cl¢sed, A32)resylQ@7fimstakien forthedenlarit mtenaieo harden sheéuced thereby

f t I h of
makirlg i bosSftle (o Ethebout e PP Bt (a7 %) vk en ar e

formed and positioned so as not to overlap with the
(006031 i t sIt( SichidBIbd) nated tthat tiehaovptdesatbet hembliinents ndre ressentially

1, 32 ed, which npkes it oss blLe to
prefertBI b elieatons MERICR 8 Bt OPERAS g sl R LR dgpe of the
presett th Q%0 L fCapplitdtfon( &Lnjts appbikatifiCarEdi ngly, it is
ensured that the filled seal ant naterlal is held back
whil e enhanC|n the workability of the piping (P). 15

U‘Dlﬁﬁa%b§ é@ﬁ%‘|\6n the filled sealant material is
hel d back |n pl ace by the mesh sheets (31, 32),

[00611 hersihas ekémddsatibsdatole, the presartiinveation &adefud as abjsing structure
the surface of sealant material exposed at the

for a fgrzinenepiaiperrefnegratige SYH$Mi shing. This makes it
possible to further reduce the sealing tine. [0059]
In addition, since each of the opening ends of the
t hrough hole (H) is covered over with the nesh sheet
(31, 32), this nmakes it possible to expedite the
evaporation of a volatile conponent in the seal ant
mat erial as conpared to the case where the opening
ends are closed. As a result, the tinme taken for the
seal ant material to harden is reduced, thereby making
it possible to further reduce the sealing tinme. [0060]
It should be noted that the above-descri bed
enbodi nents are essentially preferable
exenplifications which are not intended in any sense
tolimt the scope of the



present invention, its application, or its application
range. | NDUSTRI AL APPLI CABI LI TY [0061] As has been
descri bed above, the present®invention is useful as a
casing structure for a freezing-container
refrigeration system 16 Cains: What is clained is:
1. A casing structure for a refrigeration system the
Ck"F@frigeration system conprising: (a) a casing (11)
for use in a freezing container and (b) a refrigerant
circuit, configured by piping connection of a
conpressor (20) and a condenser (14) which are
arranged. outside the casing (11) to an evaporator
What jssslaipsds i s arranged inside the casing (11), for
providing cooling of the inside of the casing (11);
1. wharakingtshactesforg fefrigerationDsysient)@He YéftiBeratibl byst€th comprising:
hol e &F? for insertion of piping of the refrigerant
(2) acasipg (1) fapnusedn it fHeeging @otaingragd Kb} avalrigemet gitsuit, genfigured by

. . of r L Di . .
pipir, coniiol @£t fior oy, ch Heflel (09, Phich 4 prrangge outsice
the casinig (#1¢ teeameapotas@ (1 6) which ésnai*raln%ed hi(a;édehhg g?sling;aﬂ%hibfbroviding

is vered over w.th mesh nmenber 1, . 2. e
lelpgpfﬁﬁépscig? Bﬁ‘?‘gﬁgst‘%%r(@&;si ng structure of claimi1,
wherein the nesh nenber (31, 32) is provided wth a

wherpinptha gading €1 1)ds ppaddedgeitioh thioagh hplen@@)ofor idsertion of piping of the
.refrigerant circuit and a slit extending fromthe
refrigerant cironib| Whergingh gap g s befveeh dharhelr walhplthe through hole (H)
o o o - C .
e O i o LRl P I AR SLAMCLM Gl s
one godof ghe thyough holei @ iscaveraf owehmdth 4 meglr membed(3W 32). a
respective slit which is fornmed and positioned so as

2. Rgf_l}g té?fi@%%%}?ﬂ%&%‘tﬁﬁ}agla%gtrg&‘ﬁe% c?e{i{ﬁelr vﬂleyeil? the ﬁ@s}fﬁéﬁhber (31,

e refrigeratidn-system casin
32) is provotedrvettod piping bole fof pasbagieraf the Bipinghefi the mefrigeranesibcuit and a
., menmher (31, 32). i unted over each end of t
sit gl o e Pt Pl S Flsecat A et RebetBlniber s
(31, 32) is provided with a nozzle hole for insertion
3. ofTha refnigemtienfspstern chsiag sthactarealf @idim® twiekedh thehesh fember (31,

32) chppnses 4 &8‘%‘?&5? plich cagh o . i tgiaggﬁg?ﬁ%tﬁﬂ(r?&eeﬁge slit which is
form&E MPPbsitiEHeA b AHs noPto é»&agl\m fRAbF 18 JR Y of Y GBGESember

for a refrigeration system conprising a casing
(31, 32).

4. The refrigeration-system casing structure of any one of claims 1-3,
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.

S. A casing sealing method, intended for a refrigeration system comprising a casing
(11) for use in a freezing container and a refrigerant circuit which is configured by piping

connection of a compressor (20) and a condenser (14) which are arranged outside the



(11) for use in a freezing container and a refrigerant

circuit which is. configured by piping connection of

a conpressor (20) and a contlenser (14) which are

arranged outside the 17 casing (11) to an evaporator

(16) which is arranged inside the casing (11), for

_sealing of a through hole (H) formed in the casing
casingi(1]) tmah exapdratar(1bhwhichiis arraigegdiipsidethefcasing (11), for sealing of a

throghy hoSAHRY rorfiel il i fadfper ) i ket R Bhertine ofpipinggof the
refrigdight @irchit hé Bés‘_i’d’%&aﬁﬁé Rethbll c@xfnpﬁ%‘ig-gic asing (11) is

covered over with a nesh nenber . 32); and a second

tep .suhsequent to the firs tep,in which seal ant .
a firshSieBrip AtiFe o r%@fls&pm%ee%ef theriheough hats @1 9 the gasing (11) is
covelcd@vet Q@thtar}ﬁgéﬁ%erﬁ%rqﬁ,%&;i andf111ed fromthe inside

thereof with the 1njected sealant material. 6. The

refrigeration-system casing sealing nmethod of claimb5,
a secpRdrsiehh Sybseayrms fo thnbett steplin whirhissalgniowpiesigl i tmiecied nto the
throughPd1€ (19's6 the thk MERLER %Bleo{n)t ﬂeﬁltl&l' igb&gthgfinﬁﬁg thereof with the
. refrigerant circuit afid a slTi't extending Tromthe
injectsidsealgntrobterislo an edge end of the nesh nenber (31,

32); and wherein in the first step the piping of the

r ' : . CJ it I8 r he slit of
6 | nohd BE ARG ol SERIGRELOTGP S5 21 of The

mesh menber (31, 32). 7. The refrigeration-system
whergigsthg mesamemperné3hci?) d¢ provaded w/jithvh pindng) holeefordgssertion of the
. IS pl.ural ity of .pl| each ,of
pipinffTREE reliigorant ol ARE 3P BBt Fob' e Pinifie bz 26 LaBe end of
the niesh methten @1732);tandned so as not to overlap with that

of the other ply of the nesh nmenber (31, 32) in the

wherbin'Rlth& tﬁ?&'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).

7. The refrigeration-system casing sealing method of claim 6, 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 so as not to overlap with that of the other ply of the

mesh member (31, 32) in the first step.
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