2164133 REFRI GERATED STORAGE CABI NET 5 This invention relates to a
refrigerated storage cabinet with a hum difying nmechanismfor preventing
the stored nmerchandi se from desiccation. -Generally, a r%r@&rjgﬁ cabi net
is provided with a refrigeration uni t whi ch co i n 10 -
evaporator for cooling dowmn the _stprage, or storage and display

conp ment of the cabinet, a conpressor and a condenser both of which are
di sposed in a working chanber of the cabinet. The mer chandi se
storage space is, generally, cooled down by natural. 15 convection or
forced convection; the air in the storage conpdrtnent is passed

t hrough the evaporator, disposed at an upper and/or |ower portion of the

storage conpartnent, [ air _flow__or fan novenent. The
operation of the refriggégig%égﬁ&EDLingAGE«pAﬁJNﬂﬂexr by a tenperature

control devi ce, for exanple a thernpstat, to maintain the predeterm ned
temgerature in fhgssSigfvagi icHMeelatas . toudl drefrigerated OrsagsrLgepart nent

changesirh Pgngeuggh(§1 JJ%%i pggat nS%ndit'o fve t 25 _
refrigeratTon URCt - e urihg the ope PaR1sE e Pi%wgﬁ§ Fon unit,
t he vapourtheoatarsddmexchandisefrom drsiscatig8.conpartnent is condensed
anddfrosts-on Iﬁase;&ﬂlyjuaaeﬂigtrﬁ%:r;tedAscabi?emesws: zgﬁ:ﬁ?émist
condensat i ai b 335 ug ev oréﬁ%E : nit is
dried, and, hthgref([i):re, ae{}gil,érel?ativ;el E I’Yiglﬁ?&%in t erl stsoragaélJrl

u
conp& t nerffVaPPEatore fafe FOXIREILPEY, EheopStRrRGR of Ahe §TIRr ati on
unit is stappedispiayl compantnent «9fipbhat ocapingt,t e@ afPUBURSS$IYT become s

vv?ter whi c&haist eb?a@riﬁﬁ e N oﬁngwﬁ5ﬁh h‘i‘@unhg.!s{do%%dt][‘ﬁ\h?&[] . The™
storage conpattmen | us_. regurne e, a ndition .0 1
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storage space is, generally, cooled down y natural.
15 convection or forced convection; the air in  the

storage compartment is passed through the evaporator,
disposed at an upper and/or lower portion of the

storage compartment, by natural air £flow or fan
movement. The operation of the refrigeration unit is
20 controlled by a temperature control device, for
example a thermostat, to maintain the predetermined

temperature in the storage compartment.
Humidity in the storage compartment changes in

dependence on the operative <condition of the
25 refrigeration unit, i.e., during the operation of the (ﬂ@
refrigeration unit, the vapour contained in the air
in the storage compartment is condensed and frosts on

fins of the evaporator. As a result of this
condensation, the air passing through the evaporator

30 .  of the unit is dried, and, therefore, the relative

humidify in the storage compartment is reduced.
Conversley, if operation of the refrigeration unit is

stopped, the frost on the evaporator is melted and

finally becomes water which is evaporated again and
35 rehumidifies the air. The storage compartment 1is

thus returned the a condition of high Thumidity.
However, these changes in humidify wmay damage




-

-2: nmerchandise stored in t he refrigerated cabi net. Various

t echni ques have been used in the prior art to resolve the desiccation

- pr-obl ems. One such techni que invol ves supplying a predeterm ned anount of
water to 5 t he storage cofpartnent continuously - to humdify he
space. However, this technique requifes pip2ng=for supplying the €§E§rjwnto
the conpartnent, and the cabinet should be |ocated near a r
source. Location of the cabinet is thus limted and further- %0 cost is

i nvolved to establish, the required, humdit Anot her technique to
maintain  ade uaﬂ@rchﬁﬂﬁ%ﬁﬁ)/ tR%RYesiPnt rbABCI nEe£BLEREALER: t ecabimet he
cabi net but the aiViariipushd enhniqgies dnpee t heen wagdbévotbecprtiani nairtd. to
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into the compartment. However, this raises the heat

load in the compartment. ' ’
In accordance with the invention, ' in a
refrigerated storage cabinet having an storage
20 compartment for merchandise, and provided with a
refrigeration unit for cooling the compartment, the
unit comprising a compressor, a condenser and two
evaporators, the two evaporators being connected in
parallel so that refrigerant selectively flows into
25 . one or the other of the. evaporators, one of the two
s’ - evaporators be1ng dlsposed in the compartment for
cooling the air in the compartment, and other
 evaporator being disposed in an air duct which can be
"connected to the exterior of the  cabinet for
30 ° condensing water vapour from ambient air or to the
compartment for circulation into the compartment of
air which has been humidified by previously condensed

water. _ _ - _
This construction, involving . a- simple
35 = modification to a conventional refrigeration unit,-

pfovides' adequate - humidification of the storage
‘compartment with minimum extra space requirements.



‘Sone exanpl es of a refrigerated cabi net constructed in

ccordance wth the 1invention are illustrated in the acconpanyi ng

drawi ngs, in which:- Figure 1 is a vertical sectional view of one 5
cabin Figure 2 S a schematic diagram of a refrigeration
ci rcui Figure 3 is a tinme chart ~ggaph for illustrating the operating

process of the refrigerating circuit in 10 - Figure 2; Figure 4 is a partly
enlarged sectional view of a second cabinet; Figure 5is a partly

enl arged sechsumﬂ \HEﬁkﬁﬁ Beghlrdfcaﬁanetiegii ﬁfatedﬁEﬁgéﬁfhéEAéAPartly
enl ar ged ional . view of a.fourt taken.on the'line A-Ain

Fi gurg 7! °I‘—Ji &Fr"bq: %" Acserdange w 3?8\/\/ tiwention n @Fenet ;.
Fi gure 8lhustzateécimohhéakeoompah?tnblﬂta&ﬂﬁdsyéih-wﬁidhue 7; Figure 9.
is a section th ne, - wn Eigqur.e 7:. and, is a
schematic vi evﬁ@}% u%t r%e heVS&i:ﬁﬁét &pﬁlﬁi?&a; n %jr?rhe ew‘pl e of

cabgnet . cabinet; Referring to Figure 1, a refrigerated cablnet 1

conprises an t orqge/ spl y C t 1 | o han|cal
conpart nent 1?97%(;{ ?/vor k?ng s él Thggg%ﬁggﬁ'?nengdi%dﬁ% def e y ‘an upper
i nsul at | ¥§frdigegation Jgirc%itiomer |nsulat|ng wal | panel 112, 30

side panels giRfire sfﬂow)a @rthnéhaetbeg%s% t%ypgm and the
| ower el 1T a front ass W nd rear | ass door
114 mhlEg | oRaratin 9 Rﬁ%ﬁ?%% of othgpeefs SQ@&&&?QaQiﬁﬂuiﬁn#nng of the

cabj get FigureAzqﬂ urality of. shelves 13 . are )
Figure 4 is a partly enlarged sectional view of ' ké-
a second cabinet; ' o o
Figure 5 is a partly enlarged sectianal view of
a third cabinet; - -
15 Figute 6 is a partly enlarged sect10na1 view of
a fourth cabinet taken on the line A-A in Pigure 7;
Flgure_ 7 is a sectional view of the fourth
cabinet, | :
Figure 8 is a section taken on the line B-B in
20 Figure 7; S : ' : -
Figure 9 is a section taken on the line C-C in
Figure 7; and,
Figure 10 is a schematic view to illustrate the
air duct utilized in the fqurth example of cabinet.
25 ~ Referring to Figure 1, a refrigerated cabinet 1
comprises an upper sterage/display compartment 11 and
a lower mechanical compartment 12 for working parts.
The compartment 11 is defined by an upper insulatlng
.wall panel 111, a lower insulating wall panel 112,
30 side panels (not shown) extehding between the upper
| panel 111 and the 1lower ‘panel 112, a front giass
window 113, and a rear glass door' 114 which is
'slidably mounted to open and close a rear opening of
the cab1net 1. A plurality of shelves 13 are
35 horizontal disposed in the storage/display
compartment 11 to  divide the



35  horizontal di sposed - in t he storage/ di spl ay conpart nent
11 to di vi de t he -4- conpartnment into a plurality
of+ di splay spaces. A first evaporator 14 is supported on the inner surfac
of the upper panel 111 in the conpartnent 11 to cool down the conparrqe
11. The air in the 5 conpartnmen+ 14 is force circulated for hea
exchange with the first evaporator 14 by a first blower fan 15 on the
suction side of the first evaporator 14. A drain pan is |ocated
beneath the first evaporator 14 for collecting water dropping fromthe
evapor at or 10. epmpartments tifityd whpralityonfadiaphay spaceiss thus
refrigerated by the f|msﬁleuapowwapmréﬂorAl%etsnduppaﬁeéat06n17thh5 inner

di sposed in or, f it tell for y
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conpartnment 11 can b assed .t hrou th assa the
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15 ~ surface- of the lower panel 112 and a bottom plate 19
extending within the compartment 11 to cover a bottom
portion thereof. The bottom plate 19 defines a front
-air gap 181 and a rear air gap 182, whereby air in
_ the compartment 11 can be passed through the air
20 passageway 18 via the front and rear air gaps 181,
182.. The air passed through the second evaporator 17

is forced by a second blower fan 20 on the discharge
side of the second evaporator 17. :

A connecting inlet hole 21 is formed through the
_ 25 lower panel 112 to interconnect the outside of the:
S . display cabinet 1 and the suction end of the air
passageway 18, and controlled by a damper plate 22.
The damper plate 22 is located at the a1r passageway
o 18 to close the communication with the interior of
30 the_compartment_ll when the damper plate 22 opens the
holé 21. Outside air is thus introduced into the air
'passageway 18 via the hole 21 and . passed through the
second evaporator 17. -
, . As shown in Figure 2, a refrigeration unit 23
35  for use in the .cabinet l comprises a compressor 231,
| a condenser 232, the two evaporators 14, 17 and an
accumulator 233. The compressor 231, condenser 232



second evaporator 17. As shown in Figure 2, a refrigeration uni't 23 35

for .use in the cabinet 1 conprises a conpressor 231, a condenser 232,
tjiﬁpo evaporators 14, 17 and an accunul ator 233. The conpressor ‘
23\ condenser 232 5 and accumulator . 233 are generally diposed

in the | ower working conmpartnment . - The first and second evaporators
14 and 17 are connected -in parallel wth one another and a connecti ng
portion at the suction 5 side of both evaporators .14, 17 is fitted
with a selection valve 24 comunicating with the- condenser 232. A

reduci ng &edi cacedhudatorheddyalame 23 emeralllgpodédosedt hdnsuaheon si des
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e Figure ectd Livj cui no shown

S energ?;sﬁélg %e zresscoorm%é 'g rs‘fgg}‘owg faﬁOTgi Are Tdr i ven,

and conti23@ tvopedménmtdqvxqe 23# jandig cheekyu valve d@3%er gted. (This -

tinme p0|nd1sposed|oat¢me bysudtdon n £iles Fandr edisrharde Bmﬂesﬁlne t he

temper al U gepble 1 VAT yS! YOG wa;ao £OGPALAENt 1711 Aot e OxCeRdS
edete % rature hg ore the re Egerant :
T B v pgothe the, 1 siaﬁs#angof updE s@%ct  on

val ve 24 the :nérdmerntzsis masaeéi Mrembesezther hewepozetor Contrql”
of the g Ieg&taamal BT tie sﬂbc@ﬁme&awéana. 22 are a thernost

(not shown second _hl.ower fan 20.is ri hat t'ne, so
“that air in thgg onﬁgﬁtﬁ&honll qé ct? ’tﬁn a?%ﬁrlgeraﬁng um.tt

humldlfylng mechanism exp1a1ned with
15 reference to the Figures 1—3. When an electro
driving  circuit (not shown) is energized, the

- compressor 231 and first blower fan 15 are driven,
and continue to operate until the driv:ng c1rcuit is
deenergized. (This . time point is indicated - by - ty in

20 Figure 3.) At - that time, the temperature in the
storage/display compartment 11 normally exceeds a
predetermined temperature, S and - therefore, the

refrigerant flows into the first evaporator 14 by
operation of the selection valve 24 and the damper _ )
25  plate 22 closes the hole 21.  Control of the :;
selection valve 24 and damper plate 22 are Dby a
thermostat (not shown). : S
The second blower fan 20 is also drivem at that
time, so that air in the compartment 11 is circulated
30 within the compartment 11 and passes through the
first and second evaporators 14, 17 (this circulation
is indicated by arrow A in Figure 1). On the other
hand, the refrigerant is compressed by compressor 231
and discharged into the condenser 232, and passed |
35 through the first evaporator 14 and accumulator 233
back to the suction side of the ebmpreesor. 231.
Thus, the'compartment 11 is refrigerated by the air



30 "wWthin -the conmpartnent 11 and passes through the first and
second-evaporators 14, 17 (this circulation is indicated by arrow A in @
Figure 1). On the other hand, the refrigerant is conpressed by
conpressor 231 and di scharged into the condenser 232, and passed 35. _
through the first evaporator 14 and gaccymwlator 233 back to the suction
side of the conpressor. 231. Thus, the conpartnment 11 is refrigerated by

“the air -6- passed through the first evaporator. 14. During the
refrigerating operation, i f the tenperature in the conpartment 11
is below the @é’é‘&etm'ﬁﬁgh tﬁ@p%.%ts‘tr%va(p%?caﬂdkd'f@tw by f[err] in

5 Figure 3), on | v qg%e t he; £ ow_ yay
of the refrigerant anzﬁ?ﬁfﬁé tK@ ?5%? §%ﬁ§§£$ tfua e{qt to I%V|deﬁg

communi cat.i on betW%%‘é‘léatsﬂ-ae &h& t FOMRAT thentagekday 1818. be Ké the

novenent™eé the peedeterhinedr teaperdiuries (A0 irkdinpesh

indicated isn Figpfeira-3), Athe! Q@tlectt'l% va:[lhfe APRer lade 2@°b|bﬁ§ﬁ e

comruni cati on betme n_the I nterior_of qpartnent 11 and_the suctio
end of the air pagg%géhﬁy Yay efush etﬁ§§¥¥9 nRnth @i nedRNRET | SPLALS
passed through 22Zeopénssthechaper 2loto providel5 commpeicat bon of beteeen

first blower fan ¢Hé ohbgidechhiigenantaief ptalseariwaﬁermJ on é t ﬂévéh@ﬂé

t hrough the second, exapor at or ) th| con I an e f
refrlgerantllwtrﬁff$ygt 55588&at }owg |nt€W%e edlﬁtl iéxou é %é as

conpar t nent 101 whirdicatededn 28igureondensedtby that ft-‘rm: et/hqaordwperm
is evaporated agslate 22 dbleek sa commum ilca tdfon tﬁemeei'vanﬁe atimveridhe of
huvidity in the CQ?? Sq4l a a Si
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second evapor at orig 7pnkydpaased r ahxiought tﬂh;l%ﬁrnqﬁﬁznvapprator 14 by

15 operation of the first blower fan 15 the refrigerant
‘of the refrigeration unit 23 flows through the second
evaporator 17. 1In this condition, since flow of the
refrigerant in the first evaporator is intercepted,
the vapour in the oompartment 11 which has been

20 condensed by the first evaporator 14 is evaporated
again, and as a result of this evaporation, the
-humidity in the compartment 1l is ‘increased. on the
other hand, since the refrigerant flows through the
second'evaporator 17, the air in the air passageway

25 18 is refrigerated by heat exchange with -the second
'evaporator 17, and, as a result of the refrigeration,
the partial vapour pressure of the air is reduced by

condensatlon of vapour.' The vapour pressure of the
outside air is relatively higher than that air in the

30 ' air passageway, and outs1de air flows into the air
‘passageway 18 through the hole 21 (this flow of air .
is indicated by dotted line arrow B). ‘The vapour in

‘the air is thus condensed and frosts on the second

evaporator 17. _ : -
35 When the operatlon of . the refrigerating unit

stops, the temperature in the compartment 11 is



. the partlal vapour pressure of the air is reduced by condensati on of
The vapour pressure of the outside air is rel atively hi gher

pat air- in the 30 air passageway, and outside air flows into
T’ passageway 18 through-the hole 21 (this flow of air. is
I ndi cated by dotted |ine arrow BJ: 7 The vapour in the air is thus
condensed and frosts on the second evaporator 17. 35 When the
operation of the refrigerating unit stops, the tenperature in the

conpart ment and finally
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conp@rtneabapbﬂdioﬁﬂi4“f§r&ihe@Ybﬁpeé@ﬁaeﬂsﬁilee %ﬂ?OQ%EEMﬁP 4 or In
the abovepeexgwl e, forced convectlon “-is used ver natural
convection i s- an alternatlve gure - -4 illustrates

anot her r ef RSy &AWy iR s%’r%i'}f%a%q n’é"c‘évmepgi"ﬁ p@pPesadiinge cyglmr at us; -
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paaﬁ?gemaglrggg& f% deenerglzed._ Therefore, the humidity of

. air circulated in the compartment 11 is maintained by
 operation of the second evaporator 17. _

In the above example, forced convection is

used. However, natural convectlon is-an alternative.
20 Figure 4 111ustrates another -refrlgerated

dlsplay cabinet where1n parts of the apparatus, ~which

are similar to the parts of the apparatus shown in
Figure 1, are 1nd1cated by the_ - same reference

numeral. 1In this example the air passageway defined

25 between the bottom plate 19 and the inner surface of _ -

-

the lower panel 112 is horlzontally divided by a e

separat1ng plate 29 to form a first air passageway 30

and a second ' air passageway 31. Each of  the

_ passageways 30, 31 communicates with the

30 storage/d1sp1ay compartment 11. through front air gaps

32a, 32b, respectlvely, and rear air  gaps 33a, 33b,

respectively, formed at the front and rear of the
bottom plate 19. .

A first evaporator 14' and a first blower fan

35 15' are located in the first air passageway 30, and a

second evaporator 17' and a second blower fan 20' are

located in  the second air . passageway 31.



25 bet ween-the bottomplate 19 and the inner surface of the |owe
panel .112 is horizontally divided by "a separating plate 29 to ) a
first air passageway 30 and a second air passageway 31. Eac 0

t he passageways 30, 31 conmmuni cat es with the 30 ‘
storage/ di splay conpartnent ||l through fro air gaps 32a, 32b,
respectively, and rear air gaps 33a, 33D, respectively, forned at the
front and rear of the bottomplate 19.. A first evaporator 14'  and a
first blower fan 35 15' are located in the first air passageway 30,
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e hole | 0 i on 0 op e
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hol e 21, erlor
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plate 27. A  dosuhicatiprobativesn fthé eintériay b€ dtneosedmpam-tntéaﬂ:
of he refrigeratiy 55%. tt'“@ Il S oE Y Cectha Lair | Baadateaty

in the fi rstgexanb . h@’opfé?%tl%?PB? thgl??ggt 58?0\/\5 %“f?:"
15", air i¥0 theprgttecag}@/eduﬁe;in:gr Yomay thendisposeds dit huhevmhuomeo t2%
first air passage%yp%@vumomthmgfm abf gapr3éatbainedl edusy .heatrhe
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into the conpartnen e SECOI’I

bl ower fan 20, fapg§sagd Fﬁ@PﬁfrPEQF%rﬁF%t%?abE/Ehgpfayséoﬁﬁaﬂp#ﬁnt 11 to
be mﬁthdramn into the Eb@@ndupqn[thﬂ%@pﬁ@gtﬁdntofoube fliestr obflower fan

15 15°', air in the storage/dlsplay compartment 11 is
' withdrawn into the £irst air passageway 30 through
the front air gap 32a be cooled by heat exchange with

the first evaporator 14', and refrigerated a1r is
returned into the compartment 11 through the rear a1r_
20 'gap 33a. The second blower fan 20', causes the air

in the storage/display'compertment 11 to be withdrawn
into the second air passageway 31 through the front
air gap 32b, passed through the second evaporator 17°'
and returned into the compartment 11 through the rear
25 air gap 32b. Thus, the storage/display compartment
: 11 is refrigerated by the flrst evaporator 14°'.
" When the temperature in the compartment 11 is
below the predetermzned temperature, the refrigerant
. flows into the second evaporator 17' and the damper
30  plate 27 is moved to open the hole 21 to allow
outside air into the suction end of the second air
passageway 31. The second blower fan 20' 1is stopped
and the first blower fan 15°' is  still driven.
Therefore, the air in the compartment 11 is withdrawn
35 ©  into the first air passageway 31, ~and passed through
the first evaporator 14', ' air being prevented from
circulating through the second air passageway 32 from



: ’ 3
air gap 32b, passed through the second evaporator 17' and returned into the
" conparfment 11 through the rear 25 air gap 32b.. Thus, the _
st or isplay conmpartnment 11 is refrigerated by the first evaporator -
14" . n the tenperature in the conpartnment 11 is bel ow t he predeternined
" tenperature, the refrigerant fl oms Pnte the second evaporator 17' and the
danper 30 plate 27 is nmoved to open the hole 21 to allow
~outside air into the suction end of the second air passageway 31. The
second bl ower fan 20" is stopped and the first blower fan 15 is
still  diiRfeFompRtRent Pyhehg dapperhplagep@T-nent 11 is withdrawn 35
into the flrst-kﬂrtmﬁﬁshgneays3mpe £dow padSe&eﬂMﬂgsqﬁnﬁfmtﬁrdﬁgh

~ evapor at orehled ' £1 ﬁgg é&a 9{ yem edifr n econd air
past)agewa ' pOrges gcéﬁgﬁ%ﬁggt@d gh:tdmrrper pl a eéz-? At

that ti rreyflsﬁsﬁtt e‘ﬁ%%a'b?r ?‘3fr ePgnted ﬁl"‘(‘}uﬁ‘l‘\ymtll‘?éﬂ? RapAEugis s
i nt & r upt ®RSFING (thEPugh thesﬁlseapswap@ra;mr i 44l tedl‘haenbfmdl fies.

Lhe glr 5hum1dfﬁﬁlr&htfﬁﬁ?ghstPeaEe/aEspiégor?Uﬂ'aftmenﬁmggggg%gre -
umidity i t orage men |

t he ot%erdﬁ1 sirné?_ ghgp ég nﬁ?&éﬁrafdpcf7 éi?l%ﬁq?iﬁﬂ dted,
vapour i n SRPHR FAtaT 4! r1s EﬁFEFQﬁﬁatFﬁe VapouTodn crtthe ofoutside second
air 10 apaSsagmMQrngtrmheghsubt1bnleenal oflstnanukauaﬁh ‘g frosts on

the]_%ECOni,a%\W r3217throé;ht PRe géi?ﬁeﬁit ur dbnad Bpsedénp%r}éat ure, the

storage/dl xcee r edet e MKe
air C|rculat|on m%He[ﬁicor hgva gfaFaﬁe}a|$play 15 conpartnment 11 arnd-

the flow of Ifhe thefritemperature reiornethet o stiorage)idisplat age, -
and  agaicomparithentciYl oexeéeqs thémiaredéeai-ﬁ'ih%d tidifperatiffd, 9erating
'operatlontﬁg t@afﬂﬂﬂg¥ééﬁi§t% éﬁthg Rat eh™ stJ}age/aléxiSIng

t hr ough second _evaporato
15 compartment 11 and the flow  of the refrigerant are
returned to the initial stage, and again, the
refrigeration unit ,restarts “the refrigerating
operation in the compartment 1ll. - At that time, the
air passing through the second evaporator 17' is
20 humid1fied by water meltlng off the second evaporator

_ 17'. A humidlfylng operation from frost on either

evaporator is thus contlnued throughout operation of
the refrigerating unit.

Figure 5  shows a modlficatlon of the example

25 shown in Figure 4, wherein a further outlet hole 36 _ o
is formed through the lower panel 12 to connect the:

outszde of the d1sp1ay cabinet 1 and ‘the discharge

end of the second air passageway 31, and a second
damper plate 37 disposed in the passagway 31 controls

30 the opening and eloslng of the second hole 36. When
the damper plate 37 is positioned away from hole 36,
communication between the dlscharge end of the second

air passageway 31 and the interior of the
storage/dlsplay compartment 11 is blocked by the

35 damper plate 37 to allow outslde: air to circulate.’
~ The movement of both damper plates 27 and 36 is
sychronized with one:another,:and drive of the second



20 j?gpfdified by water nelting off the second evaporator 17 A
hum di h‘? operation from frost on either evaporator is thus
d thr

centin oughout operation of the refrlgeratlng unit. Figure 5 showk
a nodification of the exanple 25 shown in Figure 4, wherein a -
further outlet hole 36 is forned through §je_! ower panel 12 to

connect the outsi-de of the display cabinet™ 1 and the discharge end of
the second air passageway 31, and a second danmper plate 37 di sposed -

in the passagway pibwednifil 52630 is iﬂ&eﬁ@ﬁaéﬂﬂ Bﬁdtﬁbos'xdlﬁ:éﬁex{tpe SLCANe

hol e 36. When t he anper- | at e 37 posi tioned away from ho

conmuni cati on betGARREE hPlh %%%ar%@rena of That sééandﬂhqn ?ﬁ&sdﬁ%
31 and theth dﬁgﬂﬂ quat@é cléBésSiQQaESiékSIEh%yotcfiéfﬁ)ardd‘fﬁ%r J;ilaté
e

bl ocked by | ate 3 ow .outs air
ci rcul at €x»The nﬁ@@ﬁbntl dgﬂiﬁ Bpgte§ve?7 léﬂd the; QQ;es are
sychroni zedsmthmemotm swshdrbyowef: fan ecmi@ stilllo d:hlvmer tan

That i s CohpacCante (dfyr THEREH arfhn (RR-ERERC! ol Hefond evanirator

danper plate al sa7%l odipon i tocpenbhe, oﬁndbobhenhoﬂ.bs tlﬁ. ramd@s 26 ¢ Sthe
cl osed, the secon I r f 20" sLS ve t o eg
! . eq'%’ﬁ e 20" 34 H)dEgEh Ynte’ THE nd al

circul ation throu e second eva ora upon openi ng %
21 and 26, the ammgeww r31 and dischadgedd tont ghe houtssicdand ofii rthe

passageway 3l anckaH i gfd 6\9115&%8“%@&955%5& BE the s%ﬂl:}rﬁ?tblém?f"’!ﬂg

to operatlon of the secon | ower ring the circulation
ambent air, vap@®'-coRuning thetetrgpdationy ol sadbiedtse@ihd fYaRGL on

the evaporator EBntaiﬁ@H”Ei&rethethSmbiéﬂéeE&%tEﬁgdﬂﬂaéﬂéﬁﬂdhﬂﬂ ffﬁhts
second evaporator is . nproved. %Hres shows _a further

exanpl e which r&QHFQFtQYaEPr?E%Ffllztron ﬁrefﬁée'lO&Qﬁ(NFoQﬂen§§ﬁ}n9

- efficiency of the second evaporator is improved.

15 Figures 6-10 shows a further example which
relates to a modification in the location of the
second evaporator to improve space factors. As
clearly shown in Figufe 10, the lower panel 112 has a
extended space 40 which is covered by an insulating

20 wall - element 401 extendihg'” into the working
compartment 12. The first evaporator 14" and first
blower fan 15" are located in the first air
passageway 30' to enable circulation of the air in
the storage/display compartment 11 throught the front

25 opening 32a and the rear opening 33a. Since, the

| extehdgd ‘space 40 is formed integrally with the lower
panel 112 and separated from the compartment 11, the
second air passageway 31' which is divided from the
first air passageway 30' by the separating plate 29

30 and comprises a front opening 32b, a suction duct 311
intétconneéting the front opening 32b and a suction
hole 31la of the exténded'space 40, a discharge duct
312 interconnecting a discharge hole 312a of the
extended space 40 andlthe compartment 11, and a rear

" 35 opening 33b, provides communication between the
extended space 40 and the compartment 1ll. The second
evaporator 17" 1is disposed 'in the extended space 40
vertically across the air flow. The second blower



second evapor at or to inprove space factors. As clearly shown in
Figure 10, the |ower panel 112 has a extended space 40 which is covered by
an ulating 20 wall el enent 401 extending into the working °*
co tment 12. The first evaporator 14" and first bl ower fan 15" are
|located in the first air paSSag%May‘SO to enable circulation of the
air in the storage/display conpartment 11 throught the front 25 opening

32a and the rear opening 33a. Slnce t he extended space 40 is forned

i ntegrall "the | ower, pane se arat d.fromthe ¢ npartnent 11,

t he seconé 8|>BE g%ﬁa ?6n1?ﬁ@°F|r§B aitP

passagewa3cgomph shy h@bpé@&ﬂﬁﬂ;[ﬂ?ﬂ%ﬁ?&ﬁ%@o adﬂhecohﬁtp§é§r a offr ont

openi ng 3¢he exseatiedn spacte A0, | Perchubstiypg the féﬁatieaenb&a 32b and a

suction hglk a tg@% spase 4 e dyct _

|nterconn§ct|§ﬁ£ &t%&%e%% qg%ligfof f%e %Q# g@ég § ¥§ﬁﬂséﬁe
compar t nef¥t Ti, an etpehi nfghrorgh  the, o P gs 21,

commni cap'asaagbettheen_gl't Iwéue:h elrsjembxst;mhldd) hyldat hdampepar platie 11. The
second evapor akOhphbie a%s@ﬁm%mtﬁ@fé&ﬁgge oSngﬁréQ vaLtigally

~across the Slr Tl ow. The second ower e disposed in
“the exteRle space to acconplish the forced convectlon The '

interior . of tE® eﬂpem@&iQﬂxﬂxyhﬂn pehe i cxefrigeratingct nodtendsof the
extgmded ggapeed 4Gp, | TtheCOHERERIbran® fi&@s5 intoeXtRel Okirgk the

cabi net Ya{oaiggat} 14 10 Gne i ARSI L0EGHAT BEbRB, ! * caag! ol | ed by

a danper as aﬁove descr erence \J
I n operatt8n: wWRAn t AEer of Qxgstens ng T ?r$§°ﬁﬁt S%ﬁrteén upthethe
refriger acomparémenti 10 is [drawn rivitevielper i pst lﬁlranﬂahbag‘ebvagt and

second blgwfaenaeai exc@ﬁn%@rvﬁth ke engirst ThevEp8ERLor anl", the

conipgrt n’e,% !tﬁedra?.\gn 1'nntt-31 hecgnlnpraszt'tmgrlxtr f S.nge errzgerated |

by the first evaporator 14". As that time, the air

passed through the first evaporator 14" is dried

owing to condensation of vapour in ”the air. On the

other hand, the secorid blower fan 20" is also driven,

20 so that air in compartment 11 passes through second
air passageway 31' and extended space 40.

When the temperature in the storage/display
compartment 11 is cooled down below the predetermined
temperature, the flow of refrigerant is changed to

25 flow into the second' evaporator 17" and the second
blower fan 20" is stopped. However, the first blower
fan 15" continues to operate and "air in the
compartment'll'is'pasSed through the first éVapqrator
14" via the first air passageway 30'. Since, frost

30 ‘on the evaporator is melted to become water, the air
passed through the first evaporator 14" is
hunidified. On the other hand, the hole 21 is
opended by the operation of dJdamper plate 27, thus
during the'cooling'of_air in the extended space 40,

35 the outside air flows into the space 40 and vapour in
‘the air frosts on the second evaporator 17".

'If the temperature in the storage/display

O



301 for heat exchange with the first evaporator 14". 15 Thus, the air in
the compartnment 11 is refrigerated by the first evaporator 14". As

t.i me, “the air passed through the first evaporator 14" is dried ow ng t o
condensati on of vapour in the air. On e ot her hand, the second -Q)’
bl ower fan 20" is. also driven, 20 SO that air in conpartnent 11 '
passes . through second air passageway 31' and extended space 40. \Wen the
tenperature in t he storage/display conpartnent 11 is cool ed down bel ow

t he predeternlned Lenper af e, the flo refr an 2
flowinto the secSHar 2 g‘fatlolr =¥ edb gfg%@%%’a‘ﬁf*@ t%ﬁ:g:ﬁtr%&u i%
stopped. However, *PRe S¥Sl& HRGRRRERCSS - 15A Eﬂ??nuéémeto theer £rost am?
air in  the compertmembnﬂl|eyqpnﬁszthrbmghméhEedtlrahd ewadpor atpars sked

via the flrst air g 0s 30 o] r r
e el Ce beco%%E% 4¥§2M®; a‘rgﬁ £§ﬁ f 17 is; Qﬂuhﬁ?ﬁ%ﬁ%ﬁp HyP
evaporator 14" % °re %Feofh%?l ﬁﬁﬁdo t kbe haly Jp
i's opended by thestopeggﬁdmspkﬁy Rogpartpente 127, ishuskepti ngtohe the
cooling of air |nerQJQ@hp@3g*é@ace 40, 35 t he outS|de air flows into
the space 40 and vapour in'the air frosts on the second evaporator 17".
If - the tenperature in the storage/ di spl ay- 212 - conpartnent 11
exceeds the predeterm ned tenperature, the cycle recommences. At that tine,
the frost opothe second evaporator' is nelted, and air passed

t hrough the second evaporator 17" is - humidified by the nmelted frost.-

Ther ef ore, humidity of the air in storage/dlsplay conpartment. 11 IS
keptr to the required degree. 10 15 20

15
20
25
30

'35



25 30 35 - 13 - * C L M .S * CLAI M5 1. A tefrigerated
\Jbtorage cabi net having a storage conpartnent . for nerchandise, and
ed W th ab refrigeration wunit for c¢odling the conpartnent, °
npressor, a condenser and two evaporators,
V\,herel n lmumnlﬂlmulllum orators - @3% <onnected in parallel so that
refrigerant §e|éctfveﬁy flows into one or the other of the evaporators, one
10 of the two evaporators bei ng di sposed in t he conpart nent
for cooling the air in the conpart @QuAEIMSNd ot her evaporator being di sposed
in an air duct which can be connected to the exterior of the cabinet for
condensi ng wat er- vapour fromanbient air or to 15 the -conpartnent for
circulatibn i ndo refrigepatedenistoirage r cabiindt ham1n@eanstbuagéified by
“previousl r in a lai @ T~ -
Mhorein (RAPBOERERE "TLE mércheha i [dng MHEOTIGES P1el O Bl o
t he Tabi neefrigesation eyni§ af@thGDqﬂkRQE the compatbment, tbeording to

claim 1uﬂit Ebﬁbﬁs%ngv‘hsrek:%m‘i‘:r@éséonorOtéaCtéd(ﬁdeﬁé%?eranas tiosposed in
an 25 ambient air inlét to the air duct I net according to

any one O?VRRRIBFEESdI ng wheredn wh&he n (YN0 ai reVRRPIREArBe cBERected to

the exteréenneételeinabarallela sy ﬁmitet i eak of géfectifelrguct and an
outlet at_the othe

o L ob o EhS8a LRt arnane™ o' "Erel it 6.0, HTASSraLir ncone: i ng

preckali ngoB5 thel atws, edapbelartoztshe being evaispésedi s fhspoghe at a .
compartment for cooling .the air in the compartment, i;)
and other evaporator being disposed in an air duct
which can be connected to the exterior of the cabinet
for condensing water vapour from ambient air or to

15 the compartment for circulation into the compartment

of air which has been humidified by previously
condensed water.

2. A cabinet according to claim 1, wherein. the
20 . connection between the air duct and the exterior of
the cabinet is controlled by a damper plate.

3. A cabinet according to claim 1 or claim 2,
wherein a dust protective filter is disposed in an
25 ambient air inlet to the air duct. '

Q)

4. A cabinet according to any one of the preceding
claims, wherein the air duct can be connected to the
exterior of the cabinet via an inlet at one end of

30 the duct and an outlet at the other end of the duct,
both the inlet and outlet being closable by damper
plates.

5. A cabinet according to ahy one of the preceding
35 - claims, wherein the one evaporator is disposed at a
top portion of the compartment and the other



‘top portion,

S 14 -

t he conpartnment - and t he ot her

evaporator is disposed at a bottom por ||Hmm|"|mfulmmﬂrtment
6. A cabi net . according to any one of clains 1 to n the
two.evaporators are disposed at a bottom portion of the' conpartnent

air. flow through the evaporators being_diyjpded by a separator plate. 7.
A cabinet according to any one of clainms 1 to 4, 10 wherei n the one

evapor at or

di sposed at a bottom portion of the storage conpart nent

and the ot her eVaporator is disposed in another conpartnent belowthe
storage conpartmRfaporator Sis dfsp8ééddeadt ed shokadm Cpridlon of the

substantially

exanples illustra
5

10

o
15
20

_ 25

U
30

35

%é%?% 4) with reference to the any one of the.
I'n acconpanylng drawi ngs. 20 25 30 35

6. A cablnet according to any one of claims 1 to 4,
wherein the two evaporators are disposed at a bottom

portion of the compartment, air £flow through the
evaporators being divided by a separator plate.

7. A cabinet accordinﬁ to any one of claims 1 to 4,
wherein the one evaporator is disposed at a bottom

‘portion of the storage compartment and the other

evaporator is disposed in another compartment below
the storage compartment.

8. A refrigerated storage cabinet, substantially as
described with reference to the any one of the
examples illustrated in the accompanying drawings.




