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viding a f|OM/Of Lowtenperature air saturated with water and L\ S0\ (’
§§§E in a refrigerating de vice The present invention relates to prOV|d|ng

| ow'5 of low tenperature air satuyrated with water and utilising sane
in arefrigerating device. In a refrigeraior or refrigerated showase of
the type wherein the substances being reftigerated are placed on hol ding
shelves in the refrigerator, or on display 10 racks in the showase, and
a refrigerant- gas is nade to circulate in direct contact with these
subst ances bei ®g avdfdiingeraatfdadw delmawﬁemmmuﬂsuaﬁraawtaﬁﬁ@daﬁydaunehrlger-
ating device wher, I Is SN Gn a0 ed is
often used for~ reﬁt%g'gra;ﬁndgggﬂ%?r Tes~ T%‘n‘t'haé flgﬂqﬁFg??l’S'@r g‘ta'g'ﬁ'k'cb)'r"'
showcase. In these cases, the lowtenperature air has low relative
hum dity, i.e. it is dry air, since it is obtained by cooling air from
outside or the air in the refrigerator or showase. Therefore, a
phenonmenon occurs in which 20 noi sture is evaporated fromthe substances
being refriger- atzdewhemseht anveotical aekatesir baghrevidived ra gbvaw or or
showcasg. Thig @Qs”mggnaea%es,a SERURYECACPER OLaLEPTaRG LR ARG LY Of
the substances berng r erated such as cakes peri shabl e foods, or
t he Li ke, andaevenﬂmﬁenefnéQPeFFFgardevﬂFen itself is made satlsfactorlly

the perishable f00<i$- ar rEh%bbkﬁtdFYoeui-eaRdgEheeebysheseaeeeof t19d Ues as
commodi ties. Accor a gect of L RBr |nv§na one30 e{ere S
provi ded a n&¥REd™ FBVFBFnQUE £PB%=8f °F3 é?ﬁfﬁ gd Pre Bt

with water, oonpbﬂﬂnng Bhelsbepﬁnothﬁlmeﬁmggeratupuaodlyntdnamgmya heat 2
exghanger, p?%'i'OQ'“tha'ﬂobﬁégeexghﬁnge e9$QSE¢Lh¥ ésstheahadprpa'd I ng

an evaporator &orl erati ng machi ne Tnsi sal d heat
exchanger, pmovmdﬂﬁgea1§u9pwy¢6fCﬂaﬁéFtaU‘ﬂﬁetFSﬁErs“bStances being

refr1gerated, low temperature air obtained by a refriger-

at1ng device whereto a refrigeration cycle, for instance, is
applied is often used for refrigerating substances in the'
15 refrigerator or showcase. _

In these cases, the Low-temperature air has low
relative humidity, i.e. it is dry air; since it is obtained
by cooling air from outside or the air in the refrigerator
or showcase. Therefore, a phenomenon occurs in uh1ch_

20 moisture is evaporated from the substances be1ng refr1ger-
ated when the air circulated through the refrigerator or
&y showcase. _ : ' (
' This phenomenon causes a serious deterioration of the
quality of the substances being refrigerated such as cakes,
25 perishable foods, or the Like, and even when the refrigera-
tion itself is made satisfactorily, the perishable foods
or the Like dry out and thereby lLose their values as
commodities. -

According to one aspsct of the present invention:

30 . there is provided a method of providing a flow of Low-
temperature air saturated u{th water, comprising the
steps of fleuing air upwardly through a heat exchanger,
positioning said heat exchanger generally vertical, provid-
ing an evaporator coil of a refrigerating machine inside

35 said heat exchanger, providing a supply of water at the lower



end\of sai d heat. exehanger, spraying water from sai d supply of water inside, .

sakg heat exchanger onto said evaporator coil, flowing air to be saturgle
wi th sai d water through the inside of said heat exchanger in contact
said 5 7 coil and with said sprayed wat er therein, providing an anount of

water in sai d step of spraying water Largeg than the anount of water said
fLow of air is capable of carrying, and constricting the flow of water
saturated air exiting the upper end of said heat exchanger to thereby 10

cause a et tingngf §£Chai ROREN o IRV | QEEISHIG LaTRVAL R LPaLRIOLy

droplets of water from said saturate w for automatic return of sal
Larger dropl et 8Tt $3ter dinsing sakd \haatr exchangern@ndswiddAdry2PAF8EYH said

heat exchanger cofCgO¥ dwﬂné%ﬁnomafe adRlatefd Whian Byaat uemert bsr-euglﬁ IS

ded f ti f | f t
Cowe t emper at ur S8 1APAI8 BEGH T4 98 GisruhanaRic dn FreRelondct Roific

device, ssgid deunteabeimgtmrsiﬁuesbqyyuﬂzidqenuﬂﬂﬁnaahbyprs&nd1devane bei ng
di vided into a, HBLRtQQfdéaﬁ’@CFn é‘aﬂ:e@e{ '%’fng‘BgJ ér ua@‘é?h'tgﬁ ¥r2Ppanand

wat er storage space ow sai d maln ! all'y vert cal return
space at the b&br e!'°!3a'ﬁd°fm¥¢1t%'pa§ﬁe1 afclmeis§fdcﬁir" r?éar$§°a leheffront of

said main SpaC@arﬂyYﬁét'Qﬁb|¥oﬁé§Pﬂ§@ﬂ1 qa{e PR W aReT shRUedtal hbe
back of said main space and interconnec cg said main and 25 wat er

st or age spacese"é'n"é?abb?a‘t’%ﬁ’eﬁoﬂd n%fan%a‘f MAdfy exehange s tretPegePYL i ng
machi ne, HpanscikQsposi jeoDingi éf CoyEPOLIPd o C0IWherEDYS t@ ens@rienseslovel said

hept. exchanger o DR {ERGS: T QLoRUIPL 0k WALy 100 Sl WEL UEP kYL 0

sald, heat exchanger noz al d neans “wat er
from sai d wat erfOSuppltymam ougateen dohosaid targer adm:nlrettcs ttioe siaridi dupoty

sai d heat exchengeatet-aeyn?im@,ne%&hémﬁger 'sww h@%qn%xfcﬂanggp air

fromsaid return space Into said heat exc ereby said air from said
fan means fl ows thr06§ﬁ°§3169hE&ta%&EM§hg%§PQQF(ﬁﬁﬂ%ﬂﬁ inyentjion, thsrg
evapor at opsneans prdvided sprayeigewd€indg e wide wherein a flow of

water saturated low-temperature air is brought into direct
contact with goods in the device, said device being
oriented generally vertically, said device being divided
into a main goods space, a generally horizontal machinery
20 and water storage.space below said main space, and a
generatly vertica( return space at the back of said main
space, access door means at the front of said main space,
a vertically disposed heat exchanger positioned at the
L back of said main space and interconnecting said main and
2% water storage spaces, an evaporator c¢coil means forming
part of a refrigerating machine, means to position said
evaporator coil means on the inside of said heat exchanger,
pump means for pumping water from said water supply into
said heat exchanger, nozzle means, said pump means pumping
30 said water from said water supply through said nozzle means
and into the inside of said heat exchanger, fan means, said
fan_meens comprising means to pump air from said return
space into said heat exchanger, whereby said air from said
~ fan means flows through said heat exchanger in contatt ~
35 with said evaporator means end said sprayed uagei therein




-3-_to thereby becone saturated with water, nmeans to flew-said air through ~
éswheat exchanger fromthe Lower end to the upper end thereof, restrict@ay -

25 at the upper end of said heat exchanger, whereby a jet-effect of the”

water 5 saturated air exiting said heat exchanger is achieved, whereby

to ensure renoval of the Larger dropletg of water fromsaid saturated. flow

for automatic return of said Larger droplets to water supply by falling

downwardly through said heat exchanger, neans to flow the water 10

saturated air exiting fromsaid heat exchanger into said nmain space, and

neans to rett® ntherehy rbsqane saturasLid¥ hth Hasphecmedns tocflowm sadd of

sai d fan vi agpRi thFQigh N HiP G atBlexthanged’ frbA PhesCOlier N¥RAttONthé e
possibility of the eyaporation of misture ri shabl e fopds is

fron1thg Ee

el i m nated cYRRERte! 1P Ure At ESAIN AG208s2EstIR YUPPRE( ¢RYPEct with
the foods, ssate bedtiretctarger, twharebyt ar eai eféentaohi hhet wayemat er
droplets is . 00l J f on ol i oods and 20
keeBi ny themygﬁsI %%‘E gaenb'greg{#utﬁgeh,gg?sﬁ“(ﬁ)rhee%'? géggghpg{ﬁg%e§p€m?%ﬁ?éﬂ'hus, t he
present invewheosby Ut ensure nesfavadeodt dheotagoesi drgetatedofheatese

enabling an exgfl L&Nd SPEEEANed NGy Forl Rutbnatheessanrd gvakhiy of
perishable foods for a-long tine. 25 Engodlnents of the invention
wi Il now be HBESET LEEOP LSNP o2 tela P LynPyh TR APnERYPYAT ALY

acconpanyi ngthlf augmosa id nedt Gdx charigen,e mkaing dosétbwonhef wpaer of a
refrigerated 0 ffered by the pr nt i_nvention. . 30, .. Figure
21s a18ecti5%p?§§€€ga€bﬁggffk§ﬁ%ru59ﬂPﬁs§% EF&? ??EF?QEFe éan ga1gection, .
taken al ong eéénLspec® Bd méans lto et uringthe aiirs fhowedrponsafidpart neag/
the upper-eng,of Lpgcdl 60! #YsFEHIP ide of said fan via said return

space-.

By means of the present invention, the pdssibitity
15 of the evaporation of moisture from the perishable foods
is eliminated completely even when the cooling gas is in
direct contact with the foods, since saturated Low~-
temperature air confaining tiny water droplets is used as
the cootiﬁg'gas_for cooling the perishable foods and
20 keeping them at you temperature, in direct contact there-
with. Thus, the present invention furnishes a refrigerator
or a refrigerated showcase enabling an excellent mainten-
ance of the freshness and quality of perishable foods for
a long time. ' | /
25 Embodiments of the invention will now be described;
by way of example, with reference to the accompanying
drawings, in which:- '

Figuré 1 is a section of part of a refrigerated

e _ showcase offered by the present'invention;
30 Figure 2 is a section taken along the lLine A-A of
2 Fig. 1;
‘g' Figure 3 is a section taken aLong'fhe Line B-B of

-7 Fig. 1; and - .

Figure 4 is 'a section of part near the upper-end of
35 . the display section.



4 AR explanation will now be made regarding the refrigerating device, such
asag refrigerated showcase, to-which the above-nethod of heat exchange isg/ZTF
appLied, with reference to Figures 1 to 4. 5 The showcase | is
fornmed of a displLay section 2 in the upper part and a nmachi nery chanber 3

in the lower. The front and both sides of the display section 2 are forned

of transparent glass plates 4 and. 5, wtl% the back thereof is formed of a
back pLate 6 made of a steel plate 10 ~or the Like. A heat insulating
materialL 7 is stuck onto the rear surface of the back plate 6. The front

glass plate also Se“ﬁe%x%i-a%qc?% ;...@utneu.d&ém@a/e dfing tid has a
hi nge 8. A di spLay chanber . s tormed 1 nside the display section 2
partitioned frigfitigeratioe devic8nssughadatct| ol iaerated sharcasset t om
plate 31, and to N thle IbRve Re2hed of hesthexchavpd hies gl iRdgd

substances. are provided in the _display,chanper 10 fixed at appropriate
i nt erval s. Paﬂfﬁ{ﬁcﬁfﬁ%ﬁﬂﬂﬁf P 5?8“8F5v?dg8 'h the display section 2 in

posi tionsg conpar at i Vidley shoarcatse, 1biis fiorined of ezcdidriRy2Becsimrcig from
the back plate; 6.,p7 o] | gt e | nqr, anber
3 Located bel g‘wrpatnhcf g}:pg[i?{ ?eagtsgnghgt ﬁé‘%i's‘gg’t' (?EITE*%?; ?pﬁg@tgﬁrﬁ"ﬁg si ze
i s defined betTherfnant fAnst doth) sidest pé bhekd psatay (FFHERN B an& endi ng

the back platetdradd td¥e whantlpakeneChilas2piatedSs addies g Nerohe aEker 3.
A plurality of snall_h%%§§ 13 E%nnuglc tlrg thg aﬁsqgf 12 with the

di splay chambetPeteef &Fsdfrned ofca hpck plats; %%1 $i77 oh pisteplte
corres- pydi ngr tehé hieiid splaaheatatheula@inghnbeeahabpZnisigsthiick onto the
colguni cat1 ng W ' rt waf..a.f 14 is g i t rd. of
the plate 11 c%\ér'gr'gsg%ﬁﬁcctndg%ogﬁﬁe b(r%é:éhfrligrgﬁ éhanﬁé‘? fg%q,& %%%r ppll%ge %‘élso.
havi ng a | engt$emresaexd dapr for the display section 2, and has a

hinge 8.
A display chamber 10 is formed inside the display
section 2 partitioned from the other sections by a ceiling
15 plate 22 and a bottom plate 31, and a number of shelf plates
9 fbr-holding the displayed substances are provided in the
display chamber 10 fixed at appropriate intervals.
Partition plates 11 are provided in the display section 2
in positions comparatively mear to, but with a prescribed
20' spacing from, the back plate 6. The partition plates 1i
extend to the machinery chamber 3 located below and are
fixed so that a passage 12 of a predetermined size is
defined between the pltates 11 and the back plate (formed by
extending the back plate 6 of the display section 2) of
25 the machinery chamber 3. A plurality of small holes 13
communicating the passage 12 with the display chamber 10
are made in the parts of said partition plates 11 corres-
ponding to the display chamber 10, while an opening 15
communicating with a suction pbrt of a fan 14 is formed in
30 the part of the plate 11 corresponding to the machinery”
chamber 3.
A water pipe 16 having a lLength which extends
" nearly the full height of the showcase 1, and'uhi_h

35 is positioned in the central part betueén the parti

9 f‘..r~-..l /\/ /
e S YA it
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arly the full height of the showcase 1, and which introduces col d water,
_."r_ect ed in such a manne it 35 S p03|t|oned in the centr@.l/
part bet ween the partit - 5 - pLates 11. The water pipe 16 is

connected, at the Lower end,. to the gigcharge port of a punp 17 which is
installed in a cold water tank positiondd in the Lowernpst part of the
showcase 1, and it has a plurality of water injection nozzLes 5 18
around its periphery in the area inside the display cham ber 10. A
cylindrical pbotes 20T s the anped aigend ot he ceneecpedi-phtr yhef Lower wat er

pi pe 16 at ¢he, PESSERd Rffs HAGe ortS8FY aNgumd QTDQS%‘EE $6insbgredgom
the- |ower end of the cylindrical ho dy 20 extends to the machi nery chanber

10 3 and has? ac?Ldgeate i tank ﬁ°ﬁﬂéﬂ°2$dcdﬁnﬁHFcéPPH§mﬂFFhpPﬁE ek neh&t

pi ple of tresftdg%iﬂ?thﬁrﬁd; 1tThﬁsUﬁEQIlu@Iad18fy blfgubedy Za;passeﬁ Milit)ugé'ldt he
ceiling pla of .the- dis cha 10, _and_qgpen a, festricte
8 H?n aéeﬁ Q igl|lﬁa

openin °%9 p&ﬁ% TR d 'Bet rfg R-2 b pb?ét%hiﬁ and
t he celllngbeplbﬁe 28 oyl trdyr cradwbady. 20| risaddiranged paound7tbé outer

evaporat or ggrtpflrd SFTOMOSTANSRICHS BRNEHANGHebErSheks pRE AR OS] [

t he passage ormed between th pi pe |n- rical body
20. 20 (servingchs - %y???ﬁﬁQQxﬂ6)dG@F'28'P@rpﬁb#]deuefaPBGnEfthe

cylindrical thedyy€9ndF i ea Dresdy Iztue¢x&mlsn§to( ftmrem..la@hanepsxcehs%eﬁrom t he
body 288 Th#s d cf 28 extends 0

t, di s d
provi d 8F a8 | FOPEANEIA 1o 80 280 o mamuBenng renet FsEBge 30
with the mextieuﬁﬁ pipé ohethie sfmrawl.clta:rdrenn. The Iovver end of the duct 28 -
Do DcLose contaghetublet NendUd YRS B Fase YniBhin ghaToel whi g

t he upper end t her eof ens 1nto r tank 32 is
formed in tReiklén@repate 39 °fcﬁh1¢ﬂ§&ﬂé@m sdapbeiratifer a3d oRenpunpth7 is

arranged ingi d@stricted opening 25, into a space 24 formed between

15 said ceiling plate 22 and the ceiling ptlate 23 of the
showcase. 1In addition, part 27 of the evaporator coil of
a refrigerating cycle mentioned Latef is positioned in the
passage 26 formed between the water pipe 16 and the cylin-
drical body 20.

20 A semi-cylindrical duct 28 is provided around the
cylindrical body 20 at a prescribed spacing (forming a
space 30) from the body 20. This duct 28 extends only within
the disptay chamber 10 and is provided with a plurality of
small holes 29 communicating the passage 30 with the inside

25 of the display chamber. The Lower end of the duct 28 is in
close contact with the bottom plate 31 of the display
chamber, while the upper end thereof opens into the space
24.

W

A cold water tank 32 is formed in the lower part
30 of the machinery chamber 3, the pump 17 is arranged inside
-this tank 32 to suck up the cold water in the tank. A part
33 of the evaporator of the refrigerating device is arranged
inside said tank to cool the water in the tank. The
~ refrigerating device mentioned here is of a conventional
35 I.type wherein a refrigerating cycte in which a high temper-
ature refrigerant rated at 1% to -5% is used, and the



thiss tank 32 to.suck up the cold water in the tank. A part 33 of the o
ev@porator of the refrigerating device is arranged. inside said tank to ¢ >
cool the water in the tank. The refrigerating device nentioned here is cf\%;
conventional 35 type wherein a refrigerating cycle in which a high

temper- ature refrigerant rated at 1 c toferr] is used, and the 6
menbers thereof apart fromthe evaporator are not shown in the figures.
Regardi ng the operation of the device of this enbodinment, water in the cold

water tank 32_is,cool b the, operation of the refrigerating device,
and the watermfﬁﬁgrﬁogﬁ%ﬂg?é %‘lﬂ:'ktedf"dﬁ“i ¢ SVARORAtar ﬂi’ﬁeg% B °€ﬂe"burrp
17. The wat ethgpfagede$som or atom zed by the water injection nozzles 18

provi ded on the- pegj I +RiaP laS ! agai nst the
evapor at or coi l 27..%89%%%\3%% Igeéﬁoﬁg%ﬁa(}@ﬁ ge%ﬁg\k/’v fgs?ﬁst he passage
26 from bel oweBPodRBentn watennip tthe cdidewarsret ank 32t 4@ capdedhby passage

26 is mxed wthe bBepationfdPVehe ee fr Ygedratitg AeviXel NahdCeRkedavaber to
becone supers%kuratedllgm&tenpera ure alr containing g Iarge ﬂuaptlty of
moi sture, 15 C'HAdCPRLPEIRSYTRSRT (YR Ik (the ¥AtSSRIRE 38 PXi 5"fhe space
24 above. Dur pugpt hrs | Eheéiwatér ospidyed efytom oired topdziedg b35S theawgeerat er
dropl ets cont gj A ' \/ d.dro I he I pdrical
body 20, Accor i gtyBn REzFLEs € ARG B cHORAIBRLAANENL BECEE!
pl aced 20 i Maie&apipat 6 i3 hownragd inisty tdvel eviaipeyakarecodtogfets, it

flows inyg thmesRane L) a#Pdid Nfdud NP £l AingRlday thlaaBlgsa4@ BREEpSROM Vi a
t-he smal | h0|§3 29 gade in the duct 28. The displ hanher 10 communi cat es

ay chanmper ,
Wity the pass8§&C¥2°5YnEBEghan nté piandthe coolss wetes iRieceedarntei on 25
pl ates 11-forhegpassabe BaCks tdbxediwi tthitha st lad rhdtlioan ofrheh@ipassage 12
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low~temperature air containing a Large quantity of moisture,

15 and is jetted from the restricted opening 25 into the space
24 above. During this jetting from the restricted opening
25, large water droplets contained in the air are removed
and drop along the cylindrical body 20. Accordingly, the
low-temperature air flowing into the space 24 is placed

20 in a saturated state containing only tiny water droplets,
it flows into the space 30 and then into the display chamber
10 therefrom via the small holes 29 made in the duct 28.

The display chamber 10 communicates with the passage
W 12 through the plurality of hotes 13 in the partition

25 plates 11 forming at the back thereof, while the bottom of
the pé;sage 12 communicates with the suction port of'the fan
14. Therefore, the cooled air from the space 24 flows
through the display chamber 10, cooling the substances being
refrigerated in the display chamber, and then is sucked into

30 the fan 14, and thus the above flow is continued. In the
course of this flow, the mixture of air and cooled water
is further cooled down by the evaporator coil 27 provided
in the passage 26, as it flows through the pg;s%ﬁ%z;;

and
35 becomes even lower, combined with the heat’ of yaﬁbﬁﬁaat}‘ﬂ

oo o

.@ result, the temperature of the mixture (gﬁfuatgr”



ugh the display chanber 10, cooling the substances being refrigerated

the di splay chanber, and then is sucked into 30 the fan 14, and thus .l -
the above flow is continued. In the course of this flow, the mixture of
air and cooled water is further cool ed down by the evaporator coil 27
provided in the passage 26, as it flows THrough the passage 26.As a result,
the tenperature of the mxture (of water and air) 35 becones even T ower,
combi ned Wi th the heat of vaporization - 7 - of water generated when
t he- cool ed- t n t égggg; ' ith the-
air fromthe- FQE9E489bEP§ﬁ$@ Sﬁeﬁ éﬁ% é%ﬁk) air ?ﬁ?%ﬁaigﬁtfggggnstate 5
cont ai ni ng liodecsiper neartest 1?\y“¢®t'&‘r"%ﬁ dee'l sthe @ thadeam e fanat e
through thqgdi splay chanber and thereby pe-rishable foods placed on the
shel ves in the displ chanber are refrigerated in the-s g of the
present inventiof" ASgBrHPHgI§h° ﬁ°?ﬁ%dr i r%l??)“?ﬁtﬁéi ¢ perishabl e
foods, fsor icesitaiaéngt Ineuf-medaeeanube, tbfﬁyluagar od reap etk renentmaidecd. at a

Low t enper at_ur e, mhll 0SS tances being
refriger- af€d°158ﬂla%5e rQ §§ Ph%hé¥3% ﬁ%ﬁ %ﬁ‘nnlstur therefromis
prevent ed coeglishabye quedef mtecedhenftbghshqsveﬁeys e ptisediaabl e f oods
can be mai nteqighpd of qrrearlemgkmedl P @héesnédesBEeot hencqnleanteai 1 11 ow

unlforn1y into the- ay Chanbe he shgmpase atten# nmust be
given to thé“dé@ﬁgﬁ“of @ﬁéprﬂdﬂﬁiypoéFtFBﬁ retfnbesrakien ¢ smal | hol es
29 made 4 ptehﬁs(ﬂllé@tleZQ,ood%l)dfalrsﬁ'nkeaﬂee,nﬂke foods mmrbderoafsne-n With

respect to t he 3 bored |n he I It is also -
needl ess tC)%ﬂﬁfigﬁaf gu@ﬁ'g%aégfan I's rgaﬁlfgﬁs#%%9¥%§ 3% f%ﬁﬂﬁhe \_)'
refrigerati qossfibdilistyarthas thendoodtii gheasebs brees hee ing rtefarigaeron | oad
of each shelfidd Uofid BU drdRd by thé€SvEESFiLREFORDSY EmoidiurEt hod Of heat

exchange
therefrom is prevented completely. Therefore, the fresh-

15 ness of perishable foods can be maintained for a long time.
In order to make the cooled air flow uniformly into
the display chamber in the showcase, attentiqn must be
given to the design of the form, position, number, etc.
of the small holes 29 made in the duct 28, and also to
20 Mmake a similar decisibn with respect to the small holes
13 bored in the partition plates 11.. It is also needless
to say that such a design is required for the uniform
refrigeration of substances being refrigerated when the _
refrigeration Load of each shelf is different. w
25 As described above, the method of heat exchange
according to the present invention is free from the freez-
ing of moisture onto the evaporator pipe through which
the refrigerant is circulating and, accordingly, the
heat exchange is achieved thereby under optimum condi-
30 tions cbnstantly. Moreover, since low-temperature air in
a saturated state containing tiny water droplets is used
as the cooling air in the refrigerating device such as a
.refrigerated showcase or refrigerator whereto the method
. of heat exchange according to the present invention is
35 applied, the vaporization of moisture from the substances
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accerding to the.present invention is free fromthe freez- ing of noisture ;.
onf\e<t he evaporator pipe through which the- refrigerant is circulating ands=\:
, accordingly, the heat exchange is achjieved thereby under optinmm condi -
30 tions constantly. "Moreover, sincé |owtenperature air in a saturated

state containing tiny water droplets is gsgd_as the cooLing air in the
refrigerating device such as a refrigerated showase or refrigerator

whereto the nmethod of heat exchange according to the present invention is

35f 5'v1|0|olitedEjl Ub@i\h%pl(?reitfl?bie.‘ﬁatﬁﬁ Erpijs&wee%wnﬂaﬁxtwf _wwa»st whenbeheg
“refrigerated is conpletel.y preven ev e e refrigeration.i .
conduct ed by ndi&*d 9(?i'|’§|]¥3t &8 &883%&‘%‘?&”&&%1:’!9t%‘e"§1}%§‘€ n&?g"a?raéﬂ Y,
and, in additicontiate ghessubsgaatescahrdet hysidndd by addd titooni 26e paser.
Therefore, 5 in@%li%b%‘éﬂ b&! pLPTEfbyNg df"P(éCS"Té’vﬁ'f’zJ{E‘thf‘JJ.' g%@rghf@ame
an especially excellent naintenance of ¥h§ qua |t¥ of peri- shable, To0bds,
the subst @nces W ripover riefeiaeeat inaddentcearndsthaereldriaeratemmsarbies
for a long timyn WipRclil@ly eRedtLane RaeREENSdlc @ndl di | queRd tt offOperi-
tenperature for 10. a Lo%%vtlne. Mor eover,. since the, commodjties Cﬁg be
di s- pl ayed mﬁt§NAALQUeﬁHQ appPedSuPRLaREes PEHRY BT f Lige Nt edun and; thEq
fromf out si de \d/eramacscumatreloyf. aIpusmmbbet peestdent- a n?/mg itDime S whahy theskul in
a refrigerated ojcase or refrigerato [ t S
t heref or. 15 Zdﬁggﬁgér§5%re%gr§eg 8§ﬂ|ﬁé;p?9yeg 50 6w JGHD@#%?G%Q Q%%

10 a long time. Moreover, since the commodities can be dis-

played without being wrapped, the state thereof can be con-

_\“/ firmed from outside very accurately. Thus, the present
invention is very useful in a refrigerated showcase or a
refrigerator and displays many advantages'therefor.
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A method of providing a flow of Lowtenperature air saturated with

r, conprising the steps of flowng air upwardly through a heat g »
hanger, positioning said 5 heat exchanger generally vertically, ind

prOV|d|ng an evaporator coil of a refrigerating machine inside said heat
exchanger, providing a supply of water -af the Lower end of said heat
exchanger, spraying water from said supply of water inside said heaf
exchanger onto said 10 evaporator coil, fLowing air to be saturated with
said water through the inside of said heat exchanger in contact with said
coiL and witlgLaamg sprayed water therein, pro- viding an anount of water in

said step of spraying water Larger than_the anount of water said fLow of
air is 15 capabl e of carrying and constricting the fLow of water
sat ur at ed ain.exiﬂimgthhd apperoeiding &di bwhext l@witemperatareher eby cause

a jetting eff,qet o gQGFQQEd %?@e‘wt P, SOSHH A d G e Feeple o'-faJQ%LzﬂéC’p' ets

of water fronlsal sat ur at ed automati ¢ return of sa
dropl ets 20 a1fousuﬁadéup5ny°bshmﬂw%w%qnmdmﬁmwnﬂhrsmgh sai d

heat EXQhangﬁkatZexchéngﬁiheénéﬁﬁptﬁlJEkﬁfkélEy}“dhodﬂuﬂwa @inng filtering
the water taken fron1sa|d Zugp % of _water prior Hﬁbsald spf&%égg of wat er
to thereby pGV¥ePP AAR af e BEf L9erating pacghing Jpsj @ saturat ed
air. 3. A m&hhodxahaogdrngptovtdﬂmgnd.sunﬁlY(nﬁnuatﬂrn@tpnme viding a

Por (T on Of  SAgheSIRATY0RaFAT he)hl SAUFIRIEL Y thg WIRSDY oo vaLer T

precool ed before it to claiml1, 2 or 3,
conprising as3add SNGPéV|Pélyathh1m%h%%r%R1#e?¢Q#rquhﬁﬂ&eﬂlvﬂﬁﬂ said

refrigery tiev@peahioRCcofi, fPLoWPA§OsH ACEOTHE Ndh it dtled] Widn WhAIEi N sai A’
refri- gerant rates froml refrigerating device wherein a

flow of wateM3sr t§£PHPQtedeLbﬂﬁi%ﬁp%gaiiﬁieEﬂ?t|%¥9ﬂﬁﬂ%ﬁf Mm@ ndiacdct

con- with said coil and with said sprayed water therein, pro-
viding an amount of water in said.step of spraying water
Larger than the amount of water said flow of air is
15 capable of carrying and constricting the flow of water
saturated air exiting thé upper end of said heat exchanger
to thereby cause a jetting effect thereof, whereby to -
ensure removal of the Llarger droplets of water from said
saturated flow for automatic return of said Larger droplets
20 to said supply of water by falling downwardly through said
heat exchanger.
2. A method according to claim 1, comprising filtering o
the water taken from said supply of water prior to said ~/
spraying of water to thereby purify the air and the water
25 in the flow of water saturated air.
3. A method according fo claim 1 or 2, comprising pro-
viding a portion of said evaporator coil in said water
supply, whereby the water is precooled before it is sprayed.
4. A method according to claim 1, 2 or 3, comprising a
30 relatively high temperature refrigerant in said refrigera-
ting machine. _
5. A method according to claim 4, wherein said refri-
gerant rates from 1°¢ 'to -5°C. '
6. ~ A refrigerating device wherein a flow of. water
- 35 saturated low-temperature air is brought into direct con-

-
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- 10 - tact with goods in the device, said device being oriented generally~ -
velfically, said device being divided into a main goods space, a general ”
hori zontal nachinery and water storage space bel ow said main space, and @
generally 5 :verticcal return space at the back of said main space, acce
door nmeans at° the front of said. main s%aﬁrg _a vertically disposed heat

in

exchanger” positioned at the back of sai space and interconnecting
said nmain and wat er storage spaces, an evaporator coil means form ng part

of 10 a refrigerating naching, a OSItIO said va or [ L |
means on the | h8FHeW bEN <299A% Ul tlr=:[3e5:H‘(}r’fg}ére' ’o'\?lge ! %n%%?@"ﬁ% er
from said wat egenepdl vy ivetra isaildyhesd demharcgebpspgaghnmdgﬂeineans said

punp means purRLog sai s el ete ' LARHI) UGSl 13UARLY hRERYARr9 bSO Y

nozzl e means: TMafe° eat exchanger, " fan neans,
said fan rreansu@aprstongg#remce Pk said madm §aPGePePUFnas§&BE'?H6

sai d heat .exchgggef ca e elvn S sk i 4t feHUMbSRikd offa8anBaRs ihl gpacepr ough
sai d heat “exchanger -in contact wth said evaporator nmeans and sai, d sprayed

wat er therein 26cesgodpnE BeINpAbthe finant: &F #ddfH NA7Br SPAESAs®to flow
said air througlargaicdlbpatispchengesat ranohangeropes ieidned sltethppeacknd

Ehereo el ot 80 1TRR 0 phlE SRRl n et dnedtifa SRl aCHENANIRE WRREFDY 2

j et effect of e rate d "heat "exchanger 1s
achi eved wher elsto?8ge spaemsuranrevanetatdr tded U megas dosmiags Paftwafer

fromsaid %@tura?%qr1BEP§&§R§ ﬂHEP?ﬁé'chééﬂé”f% QBSSQH@nLQEQQre@@ﬁbkﬁ&&rto

wat er sup I downwar dl y t hf ough sajd heat exchan neans to
fHow the wat er °§dt'-uf"&laéa anr tBY; fPﬁb"? &t heah exehRnes r' PHPB sai d

main space, 30 meadid faeaasmbengeautartheomlgaifd M tlerromupdily rimite spdde to a
suction side of said eturn space., 7.

| g rding to
claim6, whereifa*h&* ﬁ\gaﬁgefoﬂ'%ﬁ/-[ga'rﬁa'\‘/\%‘t 2P umzft@ @Z\I\ér s .r.%qg‘gal d geat
exchan into saisthidaivatepadeoaospridsestar f $upalywtiirousin sad@inezzd e3weangi ng

a portion of sajd B%al PheNINgShe 8PUshiE HESDSedchanger, fan means, said

fan means comprising means to pump air from said return
space into said heat exchanger, whereby said air from said
fan means flows through said heat exchanger in contact
with said evaporator means and said sprayed water therein
20 to thereby become saturated with water, means to flow said
air through said heat exchanger from the Lower end to the
upper end thereof, restrictor means at the upper end of
said heat exchanger whereby a jet effect of the water sat-
U urated air exiting said heat exchanger is achieved whereby
25 to ensure removal of the Larger droplets of water from
said saturated flow for automatic return of said Larger
droplets to water supply by falling downwardly through
said heat exchanger, means to flow the water saturated
air exiting from said heat exchanger into said main space,.
30 and means to return the air flow from said main space to
a suction side of said fan via said return space.
7. A device actording to claim 6, wherein the means to
flow-said water saturated air from said heat exchanf>

35 ding a portion of said heat exchanger, and the m?ans, )



a | ’ »
plturality of openings sized, positioned and provided in nunbers such that >>
the 5 flow of water saturated air throudgh said main spdce is-uniform

t hroughout said main space. 8. A devirc@laccording to claim6 or 7,
conprising neans to position a portion of said evaporator nmeans in said

wat er supply, whereby the mater is pre cool ed before it 10 i's punped

t hrough said nozzl e devi ce .accqQrding to claim6, 7 or 8,
wherein a rel RV yﬂ% M érjrﬁér éfBF'esPéf’r F‘QéFaﬁPgFg bP 0% P ddar e FuEm d
refrlgerallrmppzuﬁndﬁﬂpﬁMkesAsde%ndewamcomdhng,tohanY1ﬁ§e 9ﬁdC£€u@a£ tO 9

15 wherein ran r bout . [ 5 0C,

devi ce accordéﬁgptigiﬂg q%ﬁ% %F’iﬁ $%§95% &5 5 #p??é? ﬂét%?e?YT?iﬂ

means | ocat edst ?FQ%NRP&N&jmn#dryndndrﬂandﬁdsnoragmbspaCQVCBatmat ther neans
bei ng opseratlf/eoa Qo f uatt@rr tsfaeiu\ofattea Eﬁms%qgwaksnd%eﬁggspﬂts@nﬁs before it
20 is punped ébsa] nozz es by said _punp neans, where e alr and the
water in the YR thfioughext,saidymaiip &Race-i ng said heat exchanger are

purified. 12. Sf\rnifvliﬂﬂb Ric@irdii Ag QokaHhﬂf6|GWFV$n9666Fﬂ§¢nﬂJﬁe§ﬁ§Urated
wth water, sypy&qylla. Y. as erei nhef or, ference
|

to the acconpanyihy drdwidh&rtish R réFP?ggyanﬁa§ﬂﬁmﬂﬁgassbﬁsf% ially as
her ei nbef ore !R&ﬁnliunbhmﬁIwhmehbvemhe wateineiacporpanyglad betoreagit

10 is pumped through said nozzie means.

r nthe air flow fromsaid nmain space to said return space conprises -
nd wall neans, the first and second wall neans each being fornmed with @a;
I

9. A device according to cltaim 6, 7 or 8, wherein a g;)f
relatively high temperature refrigerant is provided in
said refrigerating machine.
10. A device according to any one of claim 6 to 9,
15 wherein said refrigerant is rated about 1°¢ to about -5%.
11. A device according_ to any one of claims 6 to 10,
comprising water filter means located in said machinery
and water storage space, said filter means being operative
to filter the water from said water storage means before it
20 is pumped to said nozzles by said pump means, whereby the
air and the water in the flow of water saturated air exit-
ing said heat exchanger are purified.
12. A method of providing a flow of Low-temperature air
saturated with water, substantially as hereinbefore des- (N
25 cribed with reference to the accompanying drawings.
13. A refrigerated showcase substantially as hereinbefore
described with reference to the accompanying drawings.
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