2211600 REFRI GERATI NG AND HUM DI TY- REGULATI NG SYSTEM FOR USE | N A CONTAI NER
BACKGROUND OF THE | NVENTION: Field of the Invéntion: 5 o e
pgesent invention relates to-a refrigerati'ng and hun1d“gy1r§q§[§ ng system
for a container to be used fgﬁ t he purpose of acconnudatlng frerghts in a
col d storage or refrigerated condition and perforning marine or over- |and
transportation. 10 Description of the Prior Art: Heretofore, in the
case where it is necessary to hunidify inside air of the above-nentioned
type of~container, as _shown in Fig humi difier 02 is disposed within a
refrigerating unit OREFB%QERAEINﬁqﬂﬂﬁ HVMIRE?HFRE$HLATINGP§K§EENPr 03 is
circulated as indicated by arrows. The inside air _sucked into the
refrigerating unit 01 through |EQBLgﬁgpﬁﬂLﬁoﬁgﬁgézgﬁﬁer accel erated by a

bl ower 04, cooled in the course of passing through a cooling coil 05, and

subsequent |y the bottom portion of the
refrigeratinghbﬁﬁgé%ﬁwg %4#L%gygﬁég§qﬁ/the hum di fier .02. As the

hum di fi er 1 u 'y A steamtype hunidifier, a
centrifugal hum di #Jlel%se%t@ccth%an@ (veenutgled'A and to the humdifier 02 S

suppl i edgwater 25 fr%éﬂi@s@né%@%&ﬁtﬂrﬁ%ﬁéﬂté&t&” tP&fP&é@é@fﬁgOS

and humidity- regulating system for a container to be used

for the purpose of accommodating freights;in a cold storage
or refrigerated.condition and performing marine”or:over-
land transportation. . ) | |
10 Description of the Prior Art:
Heretofore in the case where it is necessary
to humidify inside air of the above—mentioned type of
container, as shown in Fig. 8, a humidifier 02 is disposed
within a refrigerating unit 01, and the inside air within
15 a container 03 is circulated as indicated by arrows.
| | The inSide air sucked into the refrigerating
unit 61 through its top.portion_is, aﬁter_accelerated by
/ | a blower 04,.cooled in the course of passing through a
cooling coil 05 and subseguently it is blown out through
20l. the bottom portion of the refrigerating unit 01, after
humidified by the humidifier 02. ~.
As the humidifier 02, an ultrasonic humidifier,
a steam type humidifier, a centrifugal humidifier, etc.
can be used, and to the humidifier 02 is supplied water

25 from a water tank 06 disposed Within the container 03.



When this humdifying nethod is enployed, since it is necessary to dispose
the water tank 06 for supply- ing water to the humidifier 02, not only a
freight |oading space - within the contai'ner 03 is reduced, but,also inthe 5
event that the container is transported for a |ong period of time, it is
necessary to pay attention to supplenent of water into the water tank 06,

or there is an incon- venience that the water within the water tank 06 nmay

%

possi bly beconme corrupt. 10 In the case where it S necessary
to dehum dify inside ahr of  the container, as shown in Fig. 9, a de-
humi di fyi ng coil 07 i¥ %ﬁ’sB’Béédhw"%ﬂilﬁYanBeF‘Pﬁ:&efiatlﬁng"@Awem simes najde

air is indj cated nto the refrigerating unit 01

through|ts&l(ﬂPrﬁﬁ??%%aﬁﬁdgﬂaﬁésPBSﬁa§getWﬁdﬁﬁhtﬁﬁg 8éh§ﬁFdﬁPF@H§200|l 07
the tnei de mg wabee el ofhe Mulifareter 820, Bk RELyLA: s loRY poading’ © "
o ool ec SFBEE i tin “the caRERLALE o 3?%25%3;??3@%?@ oy o7

S e ol g g SR,
poi nt of tf&fltEmékfﬁ&rléﬂﬁed@s§éﬁﬁetbnpayzattentlon to supplement
of water into the water tank 06 or there is an incon-
.venience that the water w1th1n the water tank 06 may
p0351bly become corrupt. | o Q}
10 In the case where lt 1s necessary to dehumldlfy
1n31de air of the contalner as shown in Flg. 9, a de- |
humldlfylng c01l 07 is dlsposed w1th1n a refrlgeratlng
un1t Ol. | | |
The inside air is, as indicated by arrows.
15.“ sucked 1nto the refrlgeratlng unlt 01 through 1ts top
portlon and made to pass through the dehumldlfylng coil
07 via a blower 04 and a cooling COll 05 and during this
process, m01sture in the inside air is removed by maklng -
it dew on the surface of the dehumldlfylng c011 07. | -
20 - The water dewed on the dehumldlfylng coil 07 is collected
.”1n a draln pan 08 and dlscharged to the outside of the
refrigerating unit 01.
| When this dehumidlfylng method is employed

slnce the dehumidlfylng c01l 07 is cooled to a temperature

25 1ower than a dew point of the 1n51de air and moisture in



the inside air is renoved by ‘making it dew on the surface of the
dehum di fying coil 07, dehunidification up to®a relative humdity of RH 50%
is alimt, hence it is extremely difficult to maintain a humidity | ower

t han 5 that value, and also,:within a | ow tenperature atnosphere, the

nmoi sture adhered to the dehum difying coil 07 would freeze, resulting in -

| owering of a heat transfer effi- ciency and degradation of a dehum difying
effect. In order to deal with this problem if the:dehum difying 10 coi

07 is #MGated tofeelind fifeifer aﬁ@ef@rﬁiowdt@*ﬁnaﬁiﬁg ibeagh! 68N M8t ShrpRULd
give maibsture to the inside air, and so, there is an inconveni ence that the

dehum di fyi ng &ff egie Vaathniiei egbiD ol faeSiVMMRYiEEtibk WPVENTAON. 15

| t is therefore one object of the present invention to provide a
refrigerating arslldwiveiiymi®pty adf RWOSGYsienafdDimBtoonéncaeitthgt is free
fromthe above- nentioned di sadvantages of the hum dity-regul ating system
in the prior ardxtZénely difficultAoonaispainfachobjiéityolowée phasent
invention is to provide a refrigerating and hum dity-regul ating system for
a contai n&, inthdk calves and absoeeditibinli spbee tempercatumekatnobpheze,
container for humdifying the inside air. 25 Anot her specific
obj ect of the.prsamismentadpergd to the dehumidifying coil 07 would

freeze, resulting in lowering of a heat transfer effi-

ciency and degradation of a dehumidifying effect,.:Ih.

U order to deal with this problem, if the dehumidifying
10 coil 07 is heated to melt the ice adhered to this coil,
the molten water would give moisture to the inside air,
and so, there is an inconvenience that the dehumidifying

effect would be reduced to half.

SUMMARY OF THE INVENTION:

15 It is therefore one object of the present
invention to provide a refrigerating and humidity-regulat—
ing system for a coﬁtainer that is free from the above-

W, mentioned disadvantages of the humidity-regulating system
iﬁ the prior art.

20 - A more specific object of the present invention
is to provide a refrigerating and humidity-regulating
system fof a container, in which there is no need to
dispose a water tank within a container for humidifying
the inside air.

25 Another specific object of the present invention



is to provide a refrigerator and humdity-regulati-ng systemfor a
container, in which the limt of‘dehumidifi- cation is inproved w thout
detenloratlng t he dehumi di fyi ng effeét.” 5"
feature of the present inven- tion, there is prOV|ded an i nproved
refrigerating and hum dity-regul ating systemfor a ccntainer conprising a
refrigerating unit having a hum dity-regul ati ng apparatus assenbl ed
therein, which hum dity-regul ati ng apparatus 10 i ncludes a solid
adsorptive material , air heating neans and air.blow ng nmeans, and is .,
provided with an air circu- lation route for circulating insi de air ang
outside ajf thrq idhe air_beating Jreans and then said solid adsorptlve
‘material .~ 15" Uy IdE &1 L. SAceard r‘r‘rg' 'Foet'ﬁ"e BiRsehty T RSEHERSARSOW Ng t o
the abovegpepLtioned sir yral _feature n the case, of huni di fying inside
air | outs?%e glr |s§%|$%iréfe fhr&u&ﬁﬂﬁﬂa%ﬁ% Tl A | SRARBEEE g'--atnd
during this+psRCESS., suge.l Lh Qnglde ajr_is_nade, to he adsorbed
by the 28:k Qépl i dgséﬁ?)‘ﬁve&naf'gﬁ Al FEEHRFR I | 729 RERHBLGEL YR
circul at egsgbeeuch the air circulation route, and during this process,
after the inside air has been heated by the air heating neans, it is

humzdi fi ed by taki ngx_dﬁnﬁygﬁ@ gwagrgr gmat‘.tle_ scyg d._iaéis:g);pééye r;rg;, rial. On

t he other 25 “hand, in t he” case ehul fyi ng 1 nSide élr‘f 8 |n5|de
tlon, thers is=s prav*.c:e: a.fi l‘nﬁ"‘VEﬁ re:r-_cer :;ng a“d
humidicy-rsgulating system for a container comprisiac a
reirigezating unit hav;ng 2 hum;c;ty-ragulat;ng aprarstus o/

through the air heating means and then said solid adsorptive
material.

5L According to the present iaveation, cowiag to
the above-menticned structural featurs, in the case cof
humidifying inside aiz, outside air is circulated thrcuch

the air circulaticn rauts
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-4- air is circulated through the air circulation route, and during this
process, the inside air is dehumdified by maki ng:noi sture in the inside
ai,r to be adsorbed by the solid adsorptlve mat eri al . Subsequently, outside
air is 5 circulated through the circulation route, and during this
process, after the-outside ait has been heated by the-air heating means, it
t akes noisture away fromthe solid adsorptive material and is discharged to
t he outside. Thus, according”to the present invention, by 10 neans of

of i nendle ai 1 BFFaLEoRtRERER LR arebah, F Aentin bR el ke A on
of the inside ah&angcqggspg%b%g YRR ad! 39990 Felidnil g + %fd[ %gl s SO

| arge that a hum e i nside alr can mal n

level . In addhbik9Rg ﬁnb'i%%u%e"‘@herthtea'llﬁsﬁle“%tlr“%e%% ta%ts%%erq St tO

the prior art systen1 there is no need to sacrifice a freight dlng space

for the water kgnkq éh%@rbﬂ&b% ma 82 ikaa" SidlsctRiedtly)] duialitle lARK SRY
becone corrupt even upon a |ong 20 period transporfation, and further it

I S unnecessaryci@cpaytett @htroeght @heUphetmalt idh While, RHE RIFIE, tisigIce
a dehum difying coil is not necessitated as is the case with the prior art,

mechani sns andpepeesasi,ons tkar thenmpwutsiidg ada masfm@sm &@hm@aiﬂy)ﬁﬂuaalr
dehum di fying coil, also
heatlng means, it takes moisture away from the solid
adsorptive material and is discharged to the outside.
\_/ | Thus, accordlng to the present 1nvent10n by
- 10 means of the subject refrlgerating and humldlty regulatlng
system, not only cooling of inside air of a contalner but
also humldlflcation and dehumidification of the 1ns1de
‘air become p0351ble. Moreover, the dehumldlfylng effect
is so large that a humidity of the inside air-cau be
15 maintained-at a low.level. In addition, since a water
tank is not necessitated in contrast to the prior art
system, there is no need to sacrifice a frelght loading
space for the water tank, also there is no fear that
water in a water tank may become corrupt even upcn.a long
20 perlod transportation, and further 1t is unnecessary to
pay attention to supplement of water. Furthermore, since
a dehumidifying'coil is not necessitated as is the case
with the prior art,lmechanisms and oberations fcr remov-
ling ice or frost adhered to the dehumidifying coil, also

25 become unnecessary.



——————

25 beconme unnecessary. -5- The above-nentioned and ot her objects,

features and advantages of t-he present invention will becone nore apparent
by reference to the follow ng description of preferred enbodi mnents of the .
i nvention taken in conjunc- 5 tion with the acconpanyi ng draw ngs. BRI EF

DESCRI PTI ON OF THE DRAWNGS: In the acconpanying drawings: Figs. 1 to 3
jointly show a first preferred enbodi nent of the present invention; 10
Fig. 1 is a vertical cross section view of a container; Fig. 2(A) is a

i | - f di _ . Fig.
S another vert;cal aPgsePbyd i Honad aid Wit ShfhRE Sidtintdy e
B-B 'n.F'gana(Abvgﬁt% %f Qﬂ%] f%gé%% #ﬂbéﬁ%ﬁ§§CW$&lFﬂékoﬁg/ﬁoré an

operation diagramu O an operation di agram

upon dehu- g f I QNce 43S tHh W v t
preferred eég ?tht& ?%the pFEsentti%%ent|€h1fﬂ§]dé% |s a vertlcal
Cross-sect H08 rehreW3dOkmbodiments of the invention taken in conjunc-

5 tion with the accompanying drawings. -

BRIEF DESCRIPTION OF THE DRAWINGS:
In the accompanying draw1ngs.
Figs. 1 to 3 301ntly show a first preferred
embodiment of the present 1nventlon:
w0 Fig. 1 is a vertical.cross—sectien view of a
coﬁtaiher; | |
| Fig. 2(A) is a vertical cross-section view of
a ﬁumidity-regulating apparatus; |
Fig. 2(B) is another verticai cross-sectien
15 view ef the same taken along line B-B in Fig. Z(A) as
viewed in the direction ef arrowvs;
| Fig. 3(A) is an operation diagram upon humidi-
fieation; : | o _ | | \i
| w Fig. 3(8) is an operation diagram upon dehu-
20  midification: -
Figs. 4.and 5 jointly ehow a second preferred
embodiment of_the presehf invention;
o Fig. 4(A) is a.vertical cross-section view_of
a_refrigerating unit; |

25 Fig. 4(B) is another vertical cross-section



a'refrigerating unit; 25 ' o Fig. 4(B) is another vertical

Cross-section -6- view of the sane taken aPong line B-Bin Fig. 4(A) as
viewed in the direction of arrows; Flg 5('A) is an operation di agram upon
hum di - fication; 5 Fig. 5(B) is an operation di agram upon

dehu- mdlflcatlon; Figs. 6 and 7 jointly show a third preferred enbodi nent
of the present invention; Fig. 6 is a vertical cross-section view of 10
a container; Fig. 7(A) is a vertical cross-section:vi.ew of a

humi di-- r egul 95eRd EPRNER ISR Fidken” GBlords 133 eMs V&l Al £ ection
view of_t he sarré taken al ong |ine Ig-nB I n I'—gsg 7(A) BasergLSIJ'iC!ﬂ vf(eé\/)\)segislsn t he

direction of akhiewed RAnd.th@ iASr2cMaldn @ @ ;Section view show ng
outline of humdification in a container in the prior art; and Fig. 9 is a

vertical cross-section virFdy.sI5qw)Ngs2@Gin opeitid titth Aidffamivbidn aainadi4 N a
container in the prior art. DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS:
' fication; -
5 . | Fig. 5(B) is an operation diagrém upon déhu—
midification; | .
Figs. 6 and 7 jointly show a third preferred
embodiment af the present invention;
Y ; | Fig..é is a vgrtical cross-section view.of
10 a cqntainer;
| F1g._7(A) is a vertlcal cross sectlon view of
é humldlty regulatlng apparatus;
Fig. 7(B) ;s another vertical cross-section
viéw éf the same taken along line B-B in Fig. 7(A) as
15 -Qiewed.iﬂ.the direction of arrows;

Fig. 8 is a vertical cross-section view showing

outline of humidification in a container in the prior

art; and
_\‘/ Fig. 9 is a vertical cross-section view showing
20 outline of dehumidification in a container in the prior

art.

DESCRIPTION OF THE PREFERRED EMBODIMENTS:
A first preferred embodiment of the present
invention will be described with reference to Figs. 1 to

25 3.



A first preferfed enbodi nent of the present invention will be described

wth reference to Figs. 1 to 25 3..-7- In Fig. 1, reference nuneral 1
desi gnates a container, which is provided with a refrigerating unit 2. The
refrigerating unit 2 conprises a blower 3 and a cool- ing coil 4, so that
inside air of the container 1 is 5 sucked through its top portion,

accel erated by the blower 3, and after cooled by the cooling coil 4,
di scharged through its bottom portion to be circulated through the

cont ai ner

1 as . shown by arrows. Wthin the refrigerating unit. 2 is

assenbl ed a huni dity-Tregiigiti hy spparancs humei8l 1 asdignatek! abe abﬁﬁfent

fromFig.

2, this humdity- regulating apparatus 5 inctudes a solid

adsorptiveqnﬂtainenu which nbel peovidedewibbda mefrhgaratgnmeandt?2such as .

an electric heater or the like and an axial flow type fan 8, these being
cont ai ned Vkhehinefrkgaraibing wnih 2ocemprises anbipweri Bcahdt Bocopdst e.
the top portion of the casing 9 are provided an inside air.

At

i ntake port 10

and ‘an out singe @¥l it S@ HeAt insidedaireqf thei gengpinent dkdsport 10 and
r intake port ‘11 are-adapted to be .alternately opened and :cl osed

out si de ai

by a danpersuekadafhzepgh +ESdF?QeH°59193daﬁﬁ@?lﬁﬁﬁﬁﬁdl Y thg kdeweron,

t he bottom ortlon f the cas 9 are proyided an inside air
i) leérg&

, and ter coo the ¢ ollng coil 4, discharged

through its bottom portion to be circulated through the

10

container 1 as shown by arrows. Wlthln the refrlgeratlng
unit 2 is assembled a humldlty regulatlng apparatus 5

and as will be apparent from Fig. 2, this humldlty—

" regulating apparatus 5 includes a solid adsorptive mate-

15

20

25

rial 6 formed as a fixed bed,'air-heeting meaﬁe'7 such as
an electric heater or the llke and an axlal flow type fan
'é, these belng contained w1th1n a caSLng 9 whlch forms

an air circulation route. At the top portlon of the

'cesing 9 are previded'an inside air intake port 10 and

an outside air intake port 11, and these inside air
intake port 10 and outside air intake port 11 are edapted
tO'be'alternetely opened and closed by a damper 13 that

is driven by a damper motor 12. In addition, at the

bottom portion of the casing 9 are provided an inside air

blow-cut port 14 and an outside air blow-out port 15, and
these inside air blow-out port 14 and outside air blow-

out port 15 are adapted to be alternately opened and

closed by a damper 17 that is driven by a damper motor 16..

at



bl ow-out port 14 ‘and an outside air bl owout . port 15, and these inside air
bl ow-out port 14 and outside air blow out port 15 are adapted to be
alternately opened and 25  closed by a danper 17 that is driven by a
danper notor 16. -8- The danper notors 12 and 16 are synchronously
energi zed, and when the danpers 13 and 17 occupy the positions de- picted
by solid lines, outside air is sucked into the casing 9 through the outside
air intake port 11, and is 5+.* circulated through-the fan 8, the air '

heat i ng-nmeans 4net Bar | choRSQr At % erd @l Kt Ik ' i | ow
out pogs 15. .-V\hgna?ﬁ‘gggaqrr‘gers 1%2-a\régldﬁt60(§é?pys§’t he positsﬁé;r\ss,érgag,r cz[ee&gf by

dash lines, inghdewhih itheSUakPRrisNtia A 035idtEuDy Y PodiNa dmsigle ai r
i ntake port 10, 10 - and is circulated through thé fan 8, the air heating

neans 7, the splicteaddgr pbili@ TEhes ,douisAde Fig iiSisiRi@d ifHtvQid port
14. In the case of humdifying inside air of the container 1, at first the
danpers 13 andcagiage 9drthrenghy the outsddes adfr tingad@mper tatloy sank® ignd 16,
respectively, to be switched to the positions shown by solid lines in Fig.
2- (A), ahd thedebylaited rchird@ghi rthentfaine 8gortthel Giantheatedngmedmsit,
bl owout port 14 are closed, while the outside air intake port 11 and the
outsi de air bl dhveosplidr adsdrpdive madegpaded. anthdme tdwtsigde adin hdwen,
but the air heat- ' -
out port 15. When the dampers 13 and 17 occupy the
positions depicted by dash lines, inside air is sucked
- into the casing 9 through the inside air intake port 10,
— , ) -
10 and is circulated through the fan 8, the air heating
means 7, the solid adsorptive material 6 and the inside
air blow-out port 14.
In the case of humidifying inside air of the
‘ _ container 1, at first the dampers 13 and 17 are driven by
15 means of the damper motors 12 and 16, respectively, to be
switched to the positions shown by solid lines in Fig. 2-
(a), and thereby the inside air intake port 10 and the
inside air blow-out port 14 are closed, while the outside
air intake port 11 aﬁdlthe outside air blow-out port 15
20 ~are opened. Then, the fan 8 is driven, but the air heat-
ing means 7 is not electrically energized. Thus, outside
air is sucked by the fan 8 through the outside air intake
~port 11 into the casing 9, then in the course of flowing

through the solid adsorptive material 6 via the air

25 heating means 7, moisture in the outside air is adsorbed



ing means 7 is not electrically energized. Thus, outside air is sucked by
the fan 8 through the outside air intake port 11 into the casing 9, then in
the course of flow ng through the soli'd adsorptive material 6 via the air
25 heating means 7, noisture in the outside air is adsorbed -9- by

the adsorptive material 6, and thereafter the outside air is discharged.to

t he outside through the outside air blow out port 15. \When a predeterni ned
period of tine has el apsed and the solid adsorptive nmaterial 6 has suf- 5
ficiently adsorbed noisture in the outside air, the dampers 13 .and 17 .are
swi t ched arly odripadsorp pbge tmaher §adbwh , bandathekeaétern thegou2sARe armel as
soon as the outside air intake port 11 and the outside air bl owout port 15
are cl osed & thedischapaed rtenthReoptpideothrguab thet putsidedaiai r -
bl ow-out port 14 are opened, the air heat- ing nmeans 7 is ' electrically

ener gi zed. PIWIPUE HOT hsl3e ofRensaspeRdateymineds prraodhpdudimene insi de
air intake port 10 into the casin _g,_ nd in,the course_of flow ng through
the air hodldhe 7nqd pa€salid’ afepEpEiNPoRatsTial Srpesasuite.

inder 3 i s SAter Ehperasererd hORRFRFS IR, HBS, RBradad ALES WA a1 ed by
(50, 0 S RGP 558! URRAPAAT Lt pATL
shown by dash lines in Fig. 2(A), and as soon as the
outside air intake port 11 and the outside air blow-out
- port 15 are closed and the inéide air_ihtake ﬁdrtllo and >
10 - the inside air blow-out port 14 are opehea, the air heat-.
ing means 7 is'éIectrically:enérgiied; Then, fhéLinSide
air is sucked by the fan 8 through the inside air intake
port 10 into the casing 9, and in the course of flowing
' through the air heating means 7 it is heated up to a high
15  temperature. ~Further, in the course of fiowing through
the solid adsorptive material 6 under thisfhigh tehper_
ature condition, fhe:inSidé'air'is.huﬁidified'by taking
moisture awaylfrom the solid adsorptive material 6 which ;y
'has sufficiently adsorbed moisture, thereafter it is
20 blown out from the inside air blow-out port l4}'éhd thus
it is circulated through the inside of the container 1.
By repeating the above-mentioned bperations'élternétely
at’é'predetermined repetition cycle as shown in Fig. 3(a),
the inside air within the container 1 can be gradually

25  humidified.

- 10 -



20 bl own out fromthe inside air bl owout port 14, and thus it is

circul ated through the inside of the container 1.-By repeating the
apove-nentioned operations aIternater at ‘a predetermned repetition cycle
as shown in Fig. 3(A), the inside air within the container 1 can be
gradual Iy 25 hum dified. - 10 - In the case of dehum difying the
Inside air, at first the danpers 13 and 17 are switched to the positions
shown by solid lines in Fi g.::2(A), and at the sane;time the fan 8 is driven

and theg-air heating neans 7 i's el ec- trically energized. ~Then the
outside air enters throudh the 63esi éPrf éﬁerh‘ﬁ“'li-tddrfélﬁlﬂ tthe) indden & iman &
into the air heating re it heated,u to a hi h te er -
ature, under t F§sﬁ|§gg gﬁﬂ?Faﬁuﬁé éeﬁdl |€Eq Svrchad it tipns
adsorptive mate er it .ha taken |st e reserved in
the sol | d adsoPBPFDe DY AeiAd 18ngl, d Fabin A4 A5 RS (e e i1 o,

it flows out tgy L_.h%aautas e ganon, eheth%utaardeﬁﬁarug %gaqg P ééec.V%en

a predeternrne peri I'mé has apsed and sorp | VE

mat eri al has f I 15 @(}d ﬁﬁ‘ﬂ??d‘

and 17 are SW tt?ﬁ.%glig feh% E ts?le%&l onghlerrrldl cat S)raﬁ% as?ﬁlﬁl [ nes In Fig

and at the Sa”QhTe' Eﬁts@h%c%&'xcalnt%&%r QJo&ﬂ.I I1qn aQicd e ddn Heald ﬂ%irlﬁﬂ ' 5
cut off. Then, in the course of

heating means 7, where_it is heated up to a high temper-
ature, under this high temperature condition it enters
U/ into the solid adsorptive material 6, and after it has
10 taken moisture reserved in the solid adsorptive material
6 away from the solid adsorptive material 6, it flows
out - to the outside through the outside air blow-out port
15. When a predetermined period of time has elapsed ahd
the so0lid adsorptive material 6 has been sufficiently
15 dewatered and dried, the dampers 13 and 17 are switched
to the positions indicated by dash lines in Fig. 2(A),.
and at the same time, electrical energization of the air
heating means 7 is cut off. - Then, in the course of the
‘inside air flewing through the solid adsorptive material
20 6 via the inside air intake port 10, the fan 8 and the
air heating means 7, moisture in the inside air is
adsorbed by the solid adso:ptive material, and thereafter
the inside air is blown out through the inside air blow-
out pert 14. By repeatingrthe above-mentioned-operations

25 = alternately at a predetermined repetition cycle as shown

- 11 -



inside air flow ng through the solid adsorptive materjal 20 6 via the

inside air intake port 10, the fan 8 and the air heating neans 7, noisture

in the inside air is adsorbed by thé soli.d adsorptive material, and

thereafter the inside air is blown out through the inside air blow out

port 14. By repeating the above-nentioned operations 25 alternately at a

predeterm ned repetition cycle as shown in Fig. 3(B), the inside air

canbe gradual Iy dehunmidified A second preferred enbodi ment of the present

invention is shown in Figs. 4 and 5. In these figures a pair of

huni di ty- regmlE%Gng365barﬁhﬁségssﬂﬁaﬂérSBaar§95gradu§§émbﬂawumquﬁxﬁd¥i to

each other within a refrigerating unit 2. Each of the pair of

huni di ty-regul ating aPpafarad BF\GSRHIGB gapoddmentnefsithec mpesent t he

hum di ty- reg ulat-. ing, gpgaratus shown i and rOV|S|on i s made such
S

that insi detBy§PEHR o B@WﬁanaFégﬁrtgrﬁagePy f SR ¢ figuresespective
um i 1 cart RAbF Phohgatal - Rienarerne, PBResndueree A‘i?dmdi?faaﬁ&"”
5 AR AT R SO O
o, o WELE UL BB B OLEL)GEREAY RS i S
present i nveOtigh $8 KRAQWEhtNsEhESstBudidré: aést§Q0WBdfaﬂ%¢lré§ulat-_
ing apparatus shown in Fig. 2, ahd provision is made such
that inside air and outside air are alternately fed to S _
10 - the respective ones of the pair of humidity-regulating
apparatuses 5A and 5B. Upon humidification of inside air,
-.humidification-and'interruptién are alternately repeated
~at ‘a. predetermined repetition cycle as shown in Fig. 5(A),
while upon dehumidification of inside air, dehumidifica-
15 tion and.-interruption are alternately repeated at a pre-
determined repetition cycle as shown-in.Fig; 5(B).
. A third preférred embodiment of the préSent
invéntion is shown in' Figs. 6 and 7. As shown in Fig. 6,
in a refrigerating unit 2 is aésembled a humidity-regulat-
20 iﬁg~apparatus 20, and as shown in Fig. 7 this humidity-
regulatihg-aﬁparatus 20 comprises a caéing 21 which forms
" an air circulation route, a cylindrical solid adsorptive
material 22 disposed within ‘the casing 21 rotatably about
.its own axis, a partition wall 24 for partitioning the in-

25 side and the outside of this cylindrical solid adsorptive

- 12 -



inarefrigerating unit 2 is-assenbled a hum dity-regul at- 20 i ng
apparatus 20, and as shown in Fig. 7 this humdity- regulating apparatus 20
conprises a casing 21 which forns an-air circulation routé, a cylindrica
solid adsorptive material 22 disposed within the casing 21 rotatably about
its own axis, a partition wall 24 for partitioning the in- 25 si de and
the outside of this cylindrical solid adsorptive - 12 - material 22 into
an inside air circulation zofe,23a and an outside aif circulation zone 23b,

a radial-flow tygeetan125a dhBOsad; ﬁfs&tibnah&ech%ui%t%h Goh! %U'z%ta' Apgzone
23a aﬂd/rotatlonally driven about the center axis of ~cylindrica

solid adsorptivenmetuesiak 32r anechieatiadi abnefl 20w t)ép&afd&ruz&llodﬁ Peed
within the outside air circula- tion zone 23b and coaxially coupled to the
above- nment i onedfdAan28aadispbsbaawitbpincane 2a6aidechias cdicelladtione Zibewt er

or the like disposed between the fan 25a and the solid 10 adsorptive
material 22 witBBa 8hé rosadéoabillgi derikahi abondneh23aenter lasdisi f rohens
26b such as an electric heater or the |ike disposed between the fan 25b and
the solid adsorpylindmiceli abl24 adsbirptiive oatterdelai2?2,cianothalr cadiaie
23b, a notor 27 for driving the fans 25a and 25b, 15 and a notor 28 for
rotationally drf¥PHgtype §én|§5§d§éﬁposﬁdvvlﬁﬁnar¢ab patside @i gjrzulias

provided with an inside air_ intake port 29 and an .inside air bl ow out port
tion zone 23b and coaxially coupled to the above-mentioned

fan 25a, air heating means 26a such as an electric heater
\;/ or the like disposed between the fan 25a and the.éolid
10  adsorptive material 22 within the inside air circulation
zone 23a, air ﬁeating means 26b such as an electric heater
or the like disposed between the fan 25b and the solid
adsorptive material 22 within the outside air circulation
. zone 23b, a motor 27 for driving the fans 25a and 25b,
15 ~and a motor 28 for rotationally driving tbe solid adsorp-
_ tive material 22. The casing 21 is provided with an
inside air intake port 29 and an inside air blow-out port
30 both communicating with the inside air circulation
zone 23a, and also it is provided with an outside air
20 . intake port 31 and an outside air blow-out port 32.b6th s
communicating with the outside air circulation zone 23b.
In the case of humidifying inside air, the air
heating means 26a is electrically energized, but the air
heating means 26b is not electrically ene;gizedQ Then,

25 outside air sucked by the fan 25b through the outside

- 13 -



4
30 both comunicating with the inside air circulation zone 23a, and also it
I's provided with an outside -air-20 - i ntake port 31 ‘and an outside air
bl ow- out port 32 both conmmunicating wi'th:the outside air circulation zone s
23b. In the case of humdifying inside air, the air heating neans 26a is
el ectrically energized, but the air heating means 26b is not electrically
energi zed. Then, 25 outside air sucked by the fan 25b through the

outside - 13 - air intake port 31 into the outside air circul ation zone
23b passes throug ihe unenergi.zed air heatld%rneans 26b and the solid-
adsor pti ve ¥t etPhipkeoporfy 3ty ipgogithen (ﬂﬁQIﬁéqﬁH¥ﬁ§k9QMQOQﬂ(mhqbut

whi | th d I | i d. ads
P owiy rotatah PRESRE SPF@E?%%“SPU&%%%W@?%&'% RIS R At 1

hal f Tevol uiien Rasshidal DEGHORLLUE U'edSadids Cldus G4l A AN ZANR L, 11

adsorbs noisture from outsfrde air. dther han

sucked by tBeohaindOouts288 sakousiegt%e e . WIRAAY | 4R Nio {he

inside air circulation zone 23a, and int e course o ugh the

energiged a&%lbﬁéiiESl”§8m§d2ﬁasokbth%eh%@¥@§ﬂ£1‘d%fié“éﬂbﬁf?“%ﬂfﬁﬁ&f
then under this high-tenperature condition it enters into the sol

adsorptive Rt ehbadiZdctidn ofheiBwst b'yS tlhmtfdxe(id?,y draKidi- iy sture "
away fromthe solid adsorptive materi al and thereafter it is dis--
its half revolution passing through the outside air cir-
culation zone 23b, it adsorbs moisture from the outside
~air. . On the other hand, inside air is sucked by the fan o/
10 - -~ 25a through the inside air intake port 29 into the inside
air-circulation'zone'23a,_and in the course of flowing
" through the energizéd air heating means 26a, it is heated
up- to a high ‘temperature, then under this high-temperature
-.condition it enters into the solid adsorptive material 22,
15 - where it is humidified by taking moisture away from the
solid adsorptive material 22, and thereafter it 'is dis-
charged from the inside air blow-out port 30. The solid
adsorptive material 22 is dewatered by giving the moisture
. adsorbed from the outside air to the inside air during its
20  half revolution passing through the inside circulation
zone 23a, and under this dewatered condition it enters
again into the outside air circulation zone 23b.
In the case of dehumidifying inside air, the
air heating means 26b is electrically energized, but the

25 . air'heéting'means 26a is not electrically energized.
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charged fromthe-inside air blowout port 30. The solid adsorptive materi al
22 is dewatered by giving the noisture adsorbed fromthe outside air to the
-ipside air during its 20 hal f revol uti on passing through the inside
circulation zone 23a, and under this dewatered condition it enters again
into the outside air circulation zone 23b. In the case of dehum difying
inside air, the air heating neans 26b is electrically energized, but the 25
air heating neans 26a is not.el.ectrically energized..- 14 - Accordi ngly,

insidexair i ked.b he fan,25a_th h t i nside air i Kk 29

o tos | nsi deRarPraTEStdn APASSBNE 33a5uHRAA RN e FoBud Sen O He
lid ad ti teriial 22 _vi.a,t ir, heati ns ,26a,, it .5 .

dehurm di 1 ed antPenehBIRrch Ll SBiar Bl r adgn tRe Roid8 1A% HoBiSn port

30. At th ' j.d ! b f th

out si de ai?-?ﬁ?g éégg??og%ﬁknﬁgg%Lghéuﬁggggigi%léggc&ﬁgPﬁgﬁ }%%2%3@65 gnd

[ the course Ohabbeitide! fb8GalN92e08R0IARIdL! ph¢indFRNA0 BBANS 20D

it is heated up to a high tenperature, then under this tenperature
condition st enigrehlin®difee@obhd 2HaeREtE? MBLRhaRged? thidRigh ithel akes
noi sture away fromthe-solid adsorptive material 22, and thereafter it is
di scharged to thgsgabshde brew-bie pukrd de.ai Atlihe shmeWtqwe P@iltside

air is sucked by the fan 25b through the outside air
iptake.port 31 ihto the outside air circulation zone 23b,
L;, _ and in the course of flowing through the energized air
10 heating means 26b, it is heated up to a high temperatufe,
then under_this high~-temperature condition it enters into
the solid adsorptive material 22, where it takes moisture
away from the solid adsorptive material 22, and thereafter
it is discharged to the outside from thé:outside air
15 ‘blow-out port 32.
- As will be apparent from the detailed descrip-
tion above, according to the present invention, since a
~humidity-regulating apparatus including a solid adsorptive
_material,_air:heating means_and air blowing means and
20 provided with an air circu;ation route for éirculating
~ inside air and outside air through the above-mentioned
air heating means and the abqve-mentioned solid adsorptive
material in that sequence, is assembled in a refrigerating
unit, in the case of humidifying inside air, moisture in

25 outside air is made to be adsorbed by the solid adsorptive

- 15 -



As wi Il be apparent fromthe detail ed descrip- tion above, according
present invention, since a humdity- regulatlng appar at us including a

adsorptive

material, air heating neans and air bl owi ng neans and 20

provided with an .air circulation route for circulating inside air and

outside air

t hrough the above-nentioned air heating neans and the

above-nentioned solid adsorptive material in that sequence, is assenb
a refrigerating unit, in the case of humdifying inside air, noisture

outside air

is made to be adsor bed by the solid adsorptive L 15-

i
to the
solid

led in
|n 25

material, amdhtedizAquatid subddsqenely, | Sndide dafteds buuﬁ%iaﬂeatbyasw
t hr ough the solid adsorptive material after it has been heated up. |
case of dehwaikdinfayiing pas ‘dehzough i thé sselbbdinadsbipeivy MakéAgalDi sture in
the 5 inside air to be adsorbed by the solid adsorptive material.
maki ng outsmd&emllﬁlhastﬁﬁenmﬁeatﬁﬂsnpxciIm&th@ caseeoﬂadehumhdafyﬁng
havi ng been heated, the outside air takes noisture away fromthe sol
adsor ptive msadaalauandlt Hen dehuridii £iedrigednakingemoistide. ifihtbe by

means 10

~of the subject refrigerating and hunidity-regul ating syst

n the
And by
d

em

not onPy codiisigeofithsiqidsiadsarhed o athrersolid o sornhivefmaterdaland
dehum dification of the inside air becone possible. Mreover, the

dehuri di fyi A Ge e MAKING Y tHigle 13k @%nﬂ%ﬁ‘?‘}g}bf “Bﬂes?ﬁéﬁldédﬁPFPcan be

tive material after having been heated, the outszde air

takes moisture away from the solid adsorptive material,

“and then it is discharged to the outside. Thus,”by means

10

'of the subject refrigerating and humidity-regulating

‘system, not only cooling of inside air of a container but

also humidification and dehumidification of the inside

' air become possible. Moreover, the dehumidifying effect

15

20

‘is so large that a humidity of the inside air can be

maintained at a low level. 1In addition, since afwéter .

tank is not necessitated in contrast to the prior art

system, there is no need to sacrifice a freight loading

sbace_for the water tank, also there is no fear that

water in a water tank may become corrupt even upon a long

period transportation, and further it is unnecessary to

pay attention to supplement of water. Furthermore, since

" a dehumidifying coil is not necessitated as is the case

25

with the prior art;'mechaniSmé and operations for?:emov-

ing ice or frost adhered to the dehumidifying coil, also

become unnecessary.
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15 mai ntained at a low level. [In addition, since a water tank is not
necessitated in contrast to the prior art systtem-there is no need to
"sacrifice a freight |oading space for the water tank, also there is no fear
that water in a-water tank may becone corrupt even upon a |ong 20 peri od
transportation, and further it is unnecessary to pay attention to

suppl enent of water. Furthernore, since a dehumdifying coil is not
necessitated as is the case wth the prior art, nmechani snms and operations
for remov- ing ice or frost ddhered to the dehumi difying coil, also 25
become_unnecessary. - 16 Furthexmerey nbf ethersehidsafparasivepnaterialeri al
is-fornmed as a fixed bed as shown in the first preferred enbodi nent, then

dehuni di fi cati off fOHIEH 7% i ak1¥sdoped nasi pReve ip BheofinfhcPrafesred

ible by alt ly 5 ircul ating.insjde ai d. ide.air th h
Phe fixed bed. S94Lmentheradn dehdniae it icn of pnidiicaEifn o O
including th i d. ad ] ial _f d fixed bed is di d
e T Y oo e CANRR R V8 DB EL Ser ' BLORRoEnBan 1K TS BY 'l BaEnRRYS

beconmes passi bl g | Au C y t Ldifjcati r . :
hunidificgfion %%gékééﬁﬁﬁg?dgy% a%.%%%t%ﬁ%e?gggfg%té%%a?%#§ﬂgﬁrEHFafﬁﬁad
inside air-andjside air through the solid adsorptive

Still further, if the humidity-regulating
apparatus including the solid adsorptive material formed
W, as a fixed bed is disposed in multiple as shown in the
10 second preferred embodiment, then it becomes possible to
continuously carry out dehumidification or humidification
of the inside of a container by alternately circulating
inside air and outside air through the solid adsorptive
materials in the respective humidity-regulating apparatus. '
15 Yet further, as shown in the third preferred
embodiment, by forming the so0lid adsorptive material in a
cylindrical shape and disposing it in a rotatable manner,
and by partitioning the air circulation route into an in-
side air circulation zone and an outside air circulation
20 zone and simultaneously circulating inside air and outside
air, it becomes possible to continuously carry out dehumid-
ification or humidification of the inside of a container.
While a principle of the present invention has
been described above in connection to preferred embodi-

25 ments of the invention, it is a matter of course that many
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materials in the respective humdity-regul ating apparatus. 15
Yet further, as shown in the third preferred enbodi nent, by formng the

solid adsorptive material in a cylindrical shape and dlsposing it in a '
rotatable manner, and by partitioning the air circulation route into an in-
side air circulation zone and an outside air circulation 20 zone. and

simul taneously circulating inside air and outside air, it becones possible -
to continuously carry out dehumid- ification or humdification of the
inside of a container. Wiile a principle of the present invention has been
descri bed agipamen tly owAdelyod itfd epreafte rambb diminits @8 thenpmeseaft t he ~
invention, it is a matter of course that many - 17 - apparently mndely
di f f er ent iovssdt kemt coukdt he medeemi thophidepeebimd Soomadbenschpat
departing fromthe scope of the present ‘i nvention. CLAIMS 1

1. A repﬁgﬁ#%upﬁgsaﬁﬁ Adoveditier-egul ating 2~ system for a container
ccnprising a refrigerating unit 3 having a hum dity-regul ati ng apparatus-
assenbl-ed therein, 4 whi ch huni di ty-regul ating apparatus i ncl udes a
solid adsorptive material , air_heating neans and air bl ow ng
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6 means, and is provided with an air circulation route for circulating

inside air and outside air through said-air- 8 - heating neans and then
sai d solid adsorptive material. a 1 - 2. Arefrigerating and
humi di ty-regul ating 2 system for a container as clainmed in Claiml1,
wherein 3  said solid adsorptive material is fornmed as a fixed bed; 4
and inside air and outside air are alternately circulated 5 t hrough said
fi xed bed, whereby dehum dification or humd- 6 i fication of the inside

of sai® container can be achieved. 3. Arefrigerating and
hum di‘ty- r eguEBRIME 2 systemfor a container as clained in daim1l
wherein 3 said hum dity-regul ating apparatus is assenbled in nulti- 4

ple in &aid'refrigeratimqlﬂgt,-$ni ¢h.said_humdit.yv.-. requl atj ng. apparat us
said solid adsortive material 15 b SggTbrﬁgdaagnghﬁ%éafﬁxﬁ%=%mm“+%§ide air
and outsjde aiy-aes for AldSHAAILLY cmbLeUtaLed thr LohLixgd.bed in
each 8 hynjé!py-regulating apparatﬁ%@bﬁﬁéFgéygdémi%%ggégié%%Héﬁlg -

9  or fwum dhiieab @n n@imdders nsdge1 08: 581 §o600L A LeT: LA d Oenere i,
achi eved continuously. 1 4.7 ANTefrigerating and hum dity
regul ating 2 wnig¥ShemMidy - LONEBL 0eAcag gkabied 110 Ghaidy 1o yhergih 3
said solid adsorptive material Is formed Th a cylindrical 4 shape and
di sposeds r ot atabbypahiowt mdseniwl aXeésr Bakdidk! mezns and air blowing
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5 circulation route is partitioned into an inside air cir- 6 culatlon‘

zone and an outside air circulation zone in such 7 manner that the
cylindrical solid adsorptive material ‘may 8 alternately pass through t
said inside air circulation zone 9 and said outside air circulation zone
during its one 10 revolution, and inside air and outside air are
sinmul tane- 11 ously and continuously circul ated through the respective
12 air circulation zones in the air circulation route. 1
5. Avrefrigerating and humdity regulating 2 system for a contai ner :
constructed, arranged and adapted 3 for the use substantlally as "ﬁ
herelnbefore descrihed with 4 _ _refe £r qge 19, 2 nd as_shown in, tQF '
: accoﬁpanyﬁﬁ@ dﬁ%mrngs"“‘°n of the in ga‘u container can be
ig achisved continucusly.
1 4. A refrigeratiang and humidity regulating
2 systam for & container as claimed in_Claim 1, wherein
3 said solid adsorptive matsarial is formed in a cylindrical.
4 shape and disposad rotatz2bly abcut its own axis, said air.
5 circulation route is partitioned into an ianside air cis-- '
6 culation zone and an .outside air circulation zone in such-
7 manner that the cylindrical solid adserptive material may
8 alternatsly pass through said inside air circulation zone
9 and said outside air circula“'on zone during its one
19 revolution, and inside air anq outswae air are s*multane—
11 ouslv and contlnuous czrculatea through the respective
12 air circulation zones in the air circulation rqﬁte.
1 5S. A refrigerating and humidity regulating
2 syétem for a container constructad, a_ranged and adapted
3 for the use suQstantially'as'-hereinbefo:e described with W/
4

reference to, and as shown in, the accompanying drawings.
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