VEH CLE AIR COWTI ONI *@=bEVI CE Field of the Invention The
present invention relates to a vehicle air conditioning device h?ﬁipf@%ﬁ,z
evaporator unit, attached to a ceiling of a vehicle such-as a bus, "for
cooling and discharging air. This application is based Ua.s
Japanese Patent Application No. Hei 10-14508, the contents of whigfiVare

i ncor porated herein by refer eWERICLE AIRCGONDITIOMING DEVICE Referring to
Fig. 6, reference nuneral 1 denotes an evaporator unit for a vehicle air
condi tioning device attached to a ceiling 3 of a vehicle 2=
The evaporator unit 1 is disposed in a spacebencl ?sed b% a 'i‘@oﬁﬁﬁfv%g ?EQN
a roof 4 of t | .and i s supported by a frane sSurro AGEDt he
evapor at or uni'lﬁelfb?lfﬁecﬂﬁerﬁmn The evaporato[1 uni t 1hconpri sezI an Ievdplu! rtsrf
7 with an evaporator.coil for grformn eat. exchange,, and a urality o
fan notors 8 1? or dr %elﬁesteﬂ'émﬁ?‘ﬁ‘qnﬁ%teﬁﬁ avsh}alﬁ&ﬁraoaal%?wnaﬁamgam&a@i ro
cool ed by the evaporator 7 frominlet openings 8a, and discharging the air
t hrough out | etVBRREAPR YBIit.BAachrd o giceiling(of  yehisle suph es a bus, érapolisgand 7 (as
indicated by the arrows FA in the figure) is cooled while passing through
the evapor at alischanging aindi cat ed by the arrows FB), is led through a channel
11 encl osed by upper and | ower covers 9a and 9b and side walls 10, is

drawn into the fan mqﬁs)a@u%aﬁ@ﬁs bhéHéMﬁ%ﬁ%he?é’Pit@ﬁ Apiicdfor 1. HéiS 02 4308, the om

the outl et openings 8a of the fan notors

?

contents of which are incorporated herein by reference.

Background Art

Referring to Fig. 6, reference numeral 1 denotes an evaporator unit for a vehicle
air condiiioning device attached to a ceiling 3 of a vehicle 2 such as a bus. 'fhe
evaporator unit 1 is disposed in a space enclosed by a roof cover 5 on a roof 4 of the
vehicle 2, and is supported by a frame 6 surrounding the evaporator unit 1.

The evaporator unit 1 comprises an evaporator 7 with an evaporator coil for
performing heat exchange, and a plurality of fan motors 8 for drawing the air intb the
evaporator 7, drawing the air cooled by the evaporator 7 from inlet openings 8a, and |
discharging the air through outlet openings 8b. The air introduced into the evaporator 7
(as indicated by the arrows FA in the figure) is cooled while passing through the
evaporator 7 (as indicated by the arrows FB), is led through a channel 11 enclosed by
upper and lower covers 9a and 9b and side walls 10, is drawn into the fan motors 8 (as
indicated by the arrows FC), is blown from the outlet openings 8a of the fan motors 8

into ducts 12 located along the corners of the ceiling 3 of the vehicle 2, and is distributed

to the front and the rear of the vehicle 2.
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into ducts 12 |ocated &l*ong the corners of the ceiling 3 of the vehicle 2,
and is distributed to the front and the rear of the vehicle 2.

Ref erence nuneral 13 denotes a drain pan for storing drain water which is
dew produced when the air is cool ed by the? evapor ator 7. _ The
evaporator unit 1 protrudes fromthe roof 4 of the vehicle 2, increasing
the height of the WRefdretce.numeral 13 denotéha demitapar fot storig diahiewuepehichrisldévover
covers 9a and 9b, the side walls 10, the drain pan 13, and the fan notors

8 in the evapeidueéd wheid the =@ iS cSe18PBY tRGvAyorhlog7f rame 6 in the roof cover
5, and this conpllcates t he assenbly” of the device and increases the

nunber of the part sy t. St.
The cool ed air bl own % rgﬁé]tgpﬁmf)i Rotodgseﬁbﬁq? 24% elr%lmé{lea?ﬁg&a?f g5
and then the,fl ow ed, increasing air resistance, lowering .

ef ficiency, afd gﬁ*’%éotﬁﬁvﬁb‘nl hoi se. . SUMVARY OF

THE | NVENTI ON Is therefore an object of the present invention
to provide a | ow noTéécvwéat%B\ih%mrmm@reécawrs Saoand U, thei sidp walls Xk thehi ch

nmakes assembly of the device easier, reduces the nunber of parts, and
reduces the sidrn pawld)land drdfan Inmtmst&jhahn evapogtor @ait 1aire supportedby te.frame 6
I'n order to acconplish the above object, a vehicle air conditioning device

of the preseq theRY6HHovers, EaamKib E6BplichlesIHERIERDI of Wil devicdland HethstOthe
ceiling of a vehicle, for
number of the parts, the weight of the device, and the manufacturing cost.
The cooled air blown from the fan motors 8 hits the walls of the duct 12 and

then the flow is turned, increasing air resistance, lowering efficiency, and producing

noise.

SUMMARY OF THE INVENTION

It is therefore an object of th.e present invention to provide a low noise type
advanced vehicle air conditioning device which makes assembly of the device casier,
reduces the number of parts, and reduces the size, weight and the manufacturing cost of
the device.

In order to accomplish the above object, a vehicle air conditioning device of the
present invention comprises: an evaporator unit, attached to a ceiling of a vehicle, for
discharging cooled air into a duct extending from the front to the rear of the vehicle
along an upper corner of the vehicle; a compressor for compressing a refrigerant, the
compressor being driven by an engine; and a condenser for cooling and liquefying the
refrigerant compressed by the compreésor and sending the refrigerant to the evaporator

unit, wherein the evaporator unit comprises: an evaporator for absorbing heat by



di scharging cooled air into a duct extending fromthe front to the rear of
t‘he vehicle along an upper coner of the vehicle; a conpressor for
conpressing a refrigerant, the conpressor being driven by an engine; and a
condenser for cooling and liquefying the - refrigerant conpressed by the
conpressor and sending the refrigerant to the evaporator unit, wherein the
evapor at or univeperi#ing azgergf:ngmntemp&pm the condensgsaod by rejuming the yefrigerant to the
vapori zing the refrigerant sent fromthe condenser and by returning the
refrigerant t oinpeessorpadueiasy attaghetitota sideswalidf the feeﬁ:omog afid @ plusslity opfant he
evaporator; and a plurality of fan notors, attached to a bottom plate of

the duct case mdibfs, SaaRbd' 4 BittoM platd UraROHud: Base, RO aRAViAL e ngfbugmeduct
t he ducf,

case to cool the air and di.scharging the cooled alr 1nt t he

evapor at or uni | ng: DS e.duct,. the.f not.or s._bei

arranged so tﬁ'a?aﬁ %@?F@é {h%ﬁrlglgg%aéé;?do&’%tl %ﬂe} :‘ugaﬁ%r%sfcg@%a}ge 8?915(&?'@35? ﬂ%t‘h‘gt’
direction of extension of .the duct nd, so that the cool ed air discharged
fromthe outl &f® %"ﬁ@ﬂf%é‘“i‘tsbemﬁ‘ﬁmﬂdﬁ the duct,dhe fapmpiorsibeingamanged sothator s
| ocat ed downstream According to the present invention, the
evapor at or unioutleftapenings of th¢dan miotors arealinsctad dn thetdirectinnodf extension @fi thetduet f an
notors is arranged inside the duct on the ceiling of the vehicle, thereby

el i m nating aapd eé thas iletobledtairadisohafged froitithe Vatletdpeningslispreventeddrdni €
hei ght of the vehicle. Conpared with the prior structure which includes a

protrusion On.intEﬁéréﬁggﬂthﬁiei’a?%df@x@ﬁ&éa?edcﬁw&n@?&mﬁover for covering the

evaporator unit an rane supporting the parts of the evaporat or
unit inside the roof, cover are unnecessay. her eby reduci.ng, t nunber of
the parts, making t R¥<H Itse B?“?{qénvﬁgé%{%éﬁ%?vﬁf}?‘épré"ﬁu @@?@F{ﬁﬁ%ﬁa
reduci ng the size, the weight and the manufacturing cost of the device.

_ evaporator, the duct case, and the fan motors is arranged inside the duct on the ceiling of

¢

the vehicle, thereby eliminating a protrusion on tﬁe roof of the vehicle and reducing the
height of the vehicle. Compared with the prior structure which includes a protrusion on
the roof of the vehicle, a roof cover for covering the evaporator unit and a frame for
supporting the parts of the eQaporator unit inside the roof cover are unnecessary, thereby
reducing the number of the parts, making the assembly of the device simpler and easier,
and reducing the size, the weight and the manufacturing cost of the device.

Because the fan motors are arranged so that the outlet openings of the fan
motors are directed in the direction of extension of the ducts and so that the cooled air
discharged from the outlet openings is prevented from interfering with the fan motors
located downstream, the air biown from the fan motors is led smoothly through the duct.
This prevents pressure loss and occurrence of noise due to the interference of the air
blown from the fan motors with the fan motors 8 located downstreém and with the walls
of the duct.

In another aspect of the present invention, the duct case is attached to an upper



Because the fan notors are arranged so that the outl et openings of the fan
motors are directed in the direction of extension of the ducts and so that
the cooled.air discharged fromthe outlet openings is prevented from
isnterfering with the fan notors |ocated ddtnstream the air blown fromthe
fan notors is led snoothly through the duct. This prevents pressure |oss
and occur r enc pontionrofithsesidewall of ahevapntatorfoaseeofithe efapbiutordn comiunivatién eftht he
fan motors with the fan notors 8 | ocated downstream and with the walls of

the duct. an opening {h A8 @& poRsFsEith@Sidé Wall RF BeVhpdraios Bise ONThE B hdtGhs
case is attached to an upper

4 portion of a}ef‘tﬁ,sﬁioﬁgdégh&n?{o tﬁgl %ﬁ%noéftﬁé‘ fle %ll?)?ﬁ?:e‘(rgﬁcgﬁ Q{SF Eﬂ}d t he

comuni cation wi't enin |nt e ‘upper por |ono
evaporator ca e SItIO d ad e | oper

Th h
portion of th eslf’Hsf%H?Pngfﬁ’?ﬁé“%E tSYaPé’ %fcaa ﬁ}étheé‘t}@tcaﬁ?)fstlon of ,

the side wall of the evaporator case to which the duct case is attached is
a dew shi el d pitached isn doyy shieldnlate foraweysnting dew prdurerddusing donling the aififrom r om
entering the duct case. Because the duct case is attached to the
upper porti onemtringthedudtcasel | of the evaporator case of the evaporator,
and because the space for the fan notors, which are secured on the | ower

cover of the duct cBgeausé thel diebéRe isiiaBhb thCuppRPporBvR bf Bf'side Q;gal%f &he
side wal | of t he evaporator case, the evaporato unlt can be re uce

size. The ev or_case s the dew
shield plate é@g Oi:)avétlI éa%@otgf;hgégf oﬂtﬂﬁgx\@ é%aufﬁ' ‘{‘}8 g%%:& %‘g'ﬁﬁ? RYISrs: Wc}j‘ ‘thl‘?é air,
fromentering the duc :
gsecured on the Yower cover of the duct case, is located adjacent to the lower portion of
the side wall of the evaporator case, the evaporator unit can be reduced in size. The

lower portion of the side wall of the evaporator case is the dew shield plate 23a, which

prevents the dew, produced during cooling the air, from entering the duct case.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of an evaporator unit in a vehicle air conditioning
det/icc according to the present invention.

Fig. 2is atop yiew of the vehicle showing the arrangement of the evaporator
unit in the vehicle air conditioning device according to the present invention.

Fig. 3 is a cross-sectional view of the vehicle showing the arrangement of the
evaporator unit in the vehicle air conditioning device according to the present invention.

Fig. 4 is a front view of the evaporator unit in the vehicle air conditioning
device according to the present invention.

Fig. 5 is a top view of the evaporator unit in the vehicle air conditioning device

according to the present invention



BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is a perspect I ve view of
an evaporator unit in a vehicle air condltlonlng devi ce according to the

present invention. Fig. 2 is a top view of the vehicle show ng
t.he arrangement of the evaporator wunit in-<the vehicle air conditioning
device according to_the present invention. Fig. 3is a

cross-sectional vi eKig b is hpesspéritive ¥iewhofisinayapdratoa nnit imyewehicle air cohditioning
evaporator unit in the vehicle air conditioning device according to the -
present i nvenievite of the backgrourndiggt. 4 is a front view of the evaporator unit
in the vehicle air conditioning device according to the present invention.
Fig. 5is atop view of the evaporator unit in the vehicle air conditioning

device according to the present invention _ Fig. 6is a
per spective view of by 4 W

devi ce of the backgpg%ﬁgtgb%ﬁéewbhbf}%ﬁ%% ; $
PREFERRED ENMBODI MENTS vehicle air conditionin evi ce,
according to an enb@dYqM?a’éFoﬂq‘iEmBP&Q’e‘ﬂ?es acqepding tan empodimet of the preseat
with reference to figures. Referring to Fig. 1, reference nuneral

21 denot es animyention, aillibe erplined withreferenehita figuras.r condi ti oni ng devi ce of
t he enbodi nent of the present invention. The evaporator units 21, as shown

in Figs. 2 and 3, aRefefisPRME. BrefeftnbOhlinéhlizl safo&@raﬁe%@atoi ufiffor fe @
vehicle 2 and are attached to a ceiling 3 of the vehicle 2. The vehicle 2

has a vehicle air conditioning device of the embodiment of the present invention. The

evaporator units 21, as shown in Figé. 2 and 3, are disposed along both side corners in a
front of a vehicle 2 and are attached to a ceiling 3 of the vehicle 2. The vehicle 2 has a
compressor (not shown), which is driven By an engine, for compressing a refrigerant, and
a condenser (not shown) for cooling and liquefying the refrigerant compressed by the
compressor, wherein the refrigerant is sent from the condenser through an expanﬁon
valve to the evaporator unit 21. The refrigerant is vaporized with the evaporator 7 in
the evaporator unit 21 and is returned to the compressor, while the evaporator 7 absorbs
heat by vaporization of the refrigerant. The compressor, the condenser, and the
evaporator unit 21 compose the vehicle air conditioning device.

Ducts 22 extend from the front to the rear of the vehicle 2 along both sides of
the ceiling 3 in the vehicle 2, and accommodate the evaporator units 21.  Air inlet
openings 22a for drawing the air in the vehicle are formed in the ducts 22, facing the
center of the vehicle 2. Cooled air outlet openings 22b for discharging the cooled air
from the duct 22 into the vehicle are formed in the underside of the ducts 22.

The structure of the evaporator unit 21, for example, at the left side of the

vehicle 2, will be explained.



conpressor (not shown), which is driven by an engine, for conpressing a
refrigerant, and a condenser (not shewn) for cooling and |iquefying the
refrigerant conpressed by the conpressor, wherein the refrigerant is sent
fromthe condenser through an expansion wvdve to the evaporator unit 21.
The refrigerant is vaporized wth the evaporator 7 in the evaporator unit
21 and is returned twthclewapuratpr Zof tie, evaporktor tuiie 2t viagvt it Fig, 4] aabagorier cdseat
by vaporization of the refrigerant. The conpressor, the condenser, and the

evapor at or unbg ixcluded @R @¥Spdriter ¥4 hehieH EootOhe alri paSNinEhAR) gh@ﬁ‘e evaporatar 7.
Ducts 22 extend fromthe front to the rear of the vehlcle along b

sides of the ce|I| t r
units 21. Air inlet o%éh%ﬁ fg%é-ﬁ&g:ﬁhﬁ@ﬁ%gmgﬁ%g%ﬁ%e ve%?gme)ﬂe{l(rge
formed in the ducts 22, é? ﬂg ter of the vehjcle 2. Cogle

outl et openi n§¥aPOBHOR¢ase dfsc eréqqt,ﬁas[e C@Blﬂ”éﬁF%BpFraW ]8}%"'{?@”&%&@ phto
the vehicle are fornmed in the underside of the ducts 22. The
struct ure of ahdsidewals 27 olelining aminsid¢ chanaglfopthe airflowing fioaf the svapwraér T,he
vehicle 2, will be expl ai ned. In the evaporator 7 of the

evapor at or uniiad edmmRaivates Withi €. opéning 28\48p eide waill ofalkCevaporator @hsess an
evaporator coil 24, which cools the air passing through the evaporator 7.
A duct case 25 is 'Nﬁgfeﬁkﬁﬁiog‘bﬂﬁ%dsid!% 1 8kt e%orﬂw&géﬁsaé%&ﬁal bl
t he evaporator case 23 uct case 25 corrprlses upper an ower covers
26a and 26b and q 27, defi ni annel f.o e air

- B et 3vhert f G of e P et RSk g g
flowngfromm%\%&&gf‘%er VACTSRAR I§ R aG PIOYdR At a
side wall of the evaporator case_ 23 Al ower portion of t he side
wal | of the eg%,s az¢ attached tggthagquqq@gvg 26b, whlch is a bottom plate of the duct case 25,

so as to make the rotational axes of the inside fans vertical. Inlet openings 8a of the fan
motors 8 communicate with openings 26b’ with diameters identical to those of the inlet
openings 8a , 5o that the cooled air in the duct case 25 is drawn through the openings
26b’ intd the inlet openings 8a of the fan motors 8. Rubber air tight seals 27 cover the
connection between the lower cover 26b and the fan motors 8 to prevent leakage of air
from the connection. Centrifugal multiblade blowers may be employed as the fan
motors 8. |

The lower portion of the side wall of the evaporator case 23, to which the duct
case 25 is connected, forms dew shield plate 23a which prevents dew, produced when
the air is cooled by the evaporator coils 24, from entering the duct case 25. The dew
hitting the dew shield plate 23a falls into the drain pan 13 located under the evaporator
case 23. The height H from the bottom of the evaporator coil 24 in the evaporator 7 to
the top of the dew shield plate 23a is approximately 0.3h to 0.4h, where h represents the
height of the evaporator coil 24.

A corner connecting the top of the dew shield plate 23a and the lower cover 26b



configuration space S, where a plurality of the fan notors 8 are provided.
The fan notors 8 are attached to the | ower cover 26b, which is a bottom :
pl ate of the duct case 25, so as to nmake the rotational axes of the inside
fans vertical. Inlet openings 8a of the fan/ notors 8 conmunicate with
openi ngs 26b' with dianmeters identical to those of the inlet openings 8a,
so that the cobtleduat case3Stisformed inta acemparatieely iangacurtedopoytion 22 whivhni ngs
26b' into the inlet openings 8a of the fan notors 8. Rubber air tight seals

27 cover the s£QbiHEFlcaddthe @buTed RirtiButiPiMR levapdLRbr &il2Pitb th hirie] i?i%é’&ﬁct8
to prevent |eakage of air fromthe connection. Centrifugal nultibl ade

bl owers may b@ﬁ% il oyed as the fan notors 8. The | ower portion
of the side of the evaporator case 23, to which the duct case 25 is

connected, fornms dew shield te 23a i reve ts dew,, pr oduced _when
the air is cool ed byt 2P ?chg’@%stgﬁﬁg é’ﬁt“étpl eReFARI IS case
25. The dew hitting the dew Shl el d plate 23a faIIs into the drain pan 13

| ocat ed under Pravédesyuishe p Siltsy, notshoswnp 3 a side wallicf the evaporater case 23 9pposiicde thene
evaporator coil 24 in the evaporator 7 to the top of the dew shield plate
23a i s approxidoettcakey/28). 3h to 0. 4h, where h represents the height of the

evaporator coil 24. A corner connecting the top of the dew shield

plate 23a and the | gy&e evaystator GRit 21, the air is @thwhb§ thiah ntiSR 8%rorh thef OF Med
into a corrparatlvely | arge curved portlon 29 whi Ch sm)othly | eads t he

case 25 | oAbl BT YRERGE R of ¥ svaistahl b 23 e ARRE Pk b HEREA i

t he evapor at or 7
Fig. 1), is cooled while passing through the evaporator 7 (as mdmated by the arrows FB’),

is led through the duct case 25, is drawn into the fan motors 8 (as indicated by the arrows
FC’), is blown through the outlet openings 8b into the duct 22 (as indicated by the
arrows FD’), and is distributed to the front and the rear of the vehicle 2. |

The arrangement of the fan motors 8 in the evaporator unit 21 will be explained
with reference to Fig. 5.

The fan motors 8 are hereinafter referred to as 8A, 8B, 8C, and 8D from the rear
to the front of the vehicle 2.
1) The position of the fan motor 8A

The outlet opening 8b of the fan motor 8A is directed to the rear of the vehicle,
while the blow angle is o with respect to the direction of extension of the duct 22 toward
the center of the Yehicle 2, providing a main flow X of air passing through the duct 22.
2) The position of the fan motor 8B

The outlet opening 8b of the fan motor 8B is directed to the rear of the vehicle,
the fan motor 8B is shifted with respect to the fan motor 8A in the vehicle-width

direction toward the outside by a distance A, and the blow angle is B toward the outside



provided'with a filter, not shown, in a side wall of the evaporator case 23
opposite to the duct case 25. In the evaporator unit 21, the air
is drawn by the fan notors 8 fromthe evapgrator inlet opening 30 of the
evaporator case 23 (as indicated by the arrdws FA' in Fig. 1), is cooled
whi | e passing through the evaporator 7 (as indicated by the arrows FB'),

is | ed througtofitheevehicle 2cprowidig a ngindflowY ofitheair passing glothe dycy2d  Thus,
indicated by the arrows FC ), is blown through the outlet openings 8b into
the duct 22 (ahe hifBlovai fomitlie fanemotor 8B 8oftlyHits theotudk isile @F serfai niotet 84 ahtie
front and the rear of the vehicle 2. The arrangenment of the fan

motors 8 in ”}ﬁs@e‘é%gﬂi&h%cﬂﬁixﬁot&ls%d tHeRidRWMIPbMBE duakizbh reference to
Fig. 5. an notors 8 are hereinafter referred to as 8A, 8B,

The f :
8C, and 8D fr?’g]ﬁlbg§°gﬁ%°ﬂh%f%}ﬁ’é’&% of the vehicle 2. 1) The position

of the fan no utT et opening 8b of the fan notor 8A is
directed to the rear_of the vehicle, ile the blow angle is a wth_ .
respect to the direckhedplst 0@%4!"&&\ q;‘r{h%\?antlggoﬂgggs &?"Eﬁg&ﬁﬁﬁ repnRf the yehicle,of
the vehicle 2, providing a main flow X of air passing through the duct 22.
2) The posi ti che fan métor 8&ris shifted wiB respect to the falf moten8A imthopehiclagvigth of t he
fan notor 8B is directed to the rear of the vehicle, the fan notor 8B is
shifted wth rispget tmahﬁau@mar%t@ﬂis&ﬁcén,wmewmmwem&w akglé & | on
toward the outside by a distance A, and the blow angle is [err] toward the

out si de t w?xﬁlf tht Bﬁ%si@?f%%icl@ﬁ,%hﬁhﬂ% SR How 7 0¥the 28 pabdifi Hrbugh

passi ng throug e duc

the duct 22. Thus, the air blown from the fan motor 8C softly hits the back side of the
fan motor 8B, and passes between the fan motor 8B and the side wall of the duct 22.
4) The position of the fan motor 8D

The outlet opening 8b of the fan motor 8D is directed to the front of the vehicle
s as to make a blow angle parallel to the duct 22.

Thus, the fan motors 8A to 8D are arranged on the lower cover 26b of the duct
case 25 according to their functions.

The evaporator unit 21 in which the parts such as the evaporator 7, the duct case
25, and the fan motors 8 are integrated is arranged inside the duct 22 on the ceiling 3 of
the vehicle 2, thereby eliminating the need for a protrusion on the roof 4 of the vehicle 2
and reducing the height of the vehicle. As compared with the prior structure which
includes a protrusion on the roof 4 of the vehicle 2, the roof cover 5 which covers the .
evaporator unit 1 and the frame 6 which supports the paﬁs of the evaporator unit 1 in the
roof cover 5 are unnecessary, thereby reducing the number of the parts, making the
assembly of the device simpler and easier, and reducing the size, weight and the

manufacturing cost of the device.



the air blown fromthe fan notor 8B softly hits the back side of the fan
mot or 8A, and passes between the fan notor 8A and the side wall of the

duct 22. 3) The position of the fan notor §8C, The outl et opening

8b of the fan notor 8Cis directed to the'réar of the vehicle, the fan

motor 8Cis shifted with respect to the fan notor 8A in the vehicle-width

direction toward thdhedussease BS isatiached:in the yppenpertion pf the sidegyall efithe bl ow

angle is [err] toward the outside of the vehicle 2, providing a main flow

Z of the air peassrawgr tdse 28pthe cofifiguiiativn space S Forshe fahenabns &) lvhiigh dré Setutddeons

an

motor 8C softly hits the back side of the fan rmtor 8B, and passes between

the fan mot or &E&mﬂo&r&z%e@m\e@m &be 25‘%13&%

ace;
fan notor he outl et opening 8b o en?an notor 8D I's

fo ?ﬁtee‘éuf:? E%*’defv&a‘“‘&f i °‘t’4¥’§“\{8‘h‘lﬁ“§e§? F aeﬁﬁc%iﬁ%svaag%a SR G 8RR o
| ower cover 26b of the d cas 5 accordi n%ato t heir_ functions.

The evapor at ofOWgfiRor3an ¢ Wﬁ’idﬁl’i" the¢aporainr %@alﬁ@e&f"&bﬂ\“‘éﬁiﬁ}awﬂ:ﬁ he

duct case 25, and the fan notors 8 are integrated is arranged inside the

duct 22 on t havhigh preveptstheidew; produessd when qooling thealinydrawn througli thg eviporateed

for a protrusion on the roof 4 of the vehicle 2 and reducing the height

the vehicle. Asilc24yironeenteribg thelducpeasoR5 ahd makes the dbw €dll intdthe U6k@6r Rain pan
protrusion on the roof 4 of the vehicle 2, the roof cover 5 which covers

the evaporatqs unit 1 and the frame 6 mhlch supports the parts of the
evaporator unit 1 in the roof cover 5 are unnecessary, thereby reducing

L, munber o L1, P35k T ABAH0SAY SR AERGRB o he PP i AU R Bl
devi ce. 25 so that their outlet openings 8b are directed in the direction of extension of the duct
22. In particular, the fan motors 8B and C, of tlie fan motors 8A to 8C whose outlet
openings 8b are directed to the rear of the vehicle 2, are shifted in the vehicle-width
direction to prevent the discharged air from interfering with the fan motors 8A to SB
located downstream, and the blow angles are appropriately adjusted. Thus, the air
blown from the fan motors 8A to 8C is led smoothly through the duct 22. This prevents
pressure loss and occurrence of noise due to the interference of the air blown from the
fan motors 8 with the fan motors 8 located downstream and with the walls of the duct
22.
Because the fan motors 8 are centrifugal multiblade blowers which blow air
toward the outside, the effect can be enhanced by slightly adjusting the positions and the
angles of the fan motors 8.
This invention may be embodied in other forms or carried out in other ways
without departing from the spirit thereof. The present embodiments are therefore to be

considered in all respects illustrative and not limiting, the scope of the invention being
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9 : The duct case 25 is attached to the upper portion of the side
wal |l of the evaporator case 23, the configuration space S for the fan
motors 8, which are secured on the |ower cover 26b of the duct case 25, is
| ocat ed adj acent to the | ower portion of tH9 “side wall of the evapor at or
case 23, and this reduces the evaporator unit 21 in size. The |ower
portion of thdndicated bpthe appended claimpmand alimadificatios f&lmgwnhia\thcstmleahdg phdat e
23a, which prevents the dew, produced when cooling the air drawn through

t he evapor at orrangemfleguaﬂenéy avimeidedito be tmbraded thefedse 25 and makes the dew
fall into the |lower drain pan 13. The fan notors 8A to 8D are
attached on the | ower cover 26a of the duct case 25 so that their outlet
openings 8b are directed in the direction of extension of the duct 22. In
particular, the fan notors 8B and C, of the fan notors 8A to 8C whose
outlet openings 8b are directed to the rear of the vehicle 2, are shifted
in the vehicle-wdth direction to prevent the discharged air from
interfering with the fan notors 8Ato 8B |ocated downstream and the bl ow
angl es are appropriately adjusted. Thus, the air blown fromthe fan notors
8Ato 8Cis led snmoothly through the duct 22. This prevents pressure |oss
and occurrence of noise due to the interference of the air blown fromthe
fan motors 8 with the fan notors 8 | ocated downstream and with the walls of
the duct 22. Because the fan notors 8 are centrifugal mnultiblade
bl owers which blow air toward the outside, the effect can be enhanced by
slightly adjusting the positions and the angles of the fan notors 8.

This invention may be enbodied in other forns or carried out in other ways
wi t hout departing fromthe spirit thereof. The present enbodi nents are
therefore to be



considered in all respects illustrative and not |limting, the scop(i of the
I-nventi on bei ng

i ndi cated by the appended clainms, and all nodifications fal I@f?q)m]g%m'l_he
meani ng and range of equival ency are intentled to be enbr aced therein.

11 What is clained is: 1. A vehicle air conditioning device conprising:
an evapor at or Whatis chimedised to a ceiling of a vehicle, for di schar gi ng
cooled air into a duct extending fromthe front to the rear of said
vehicle at an upper corner of said vehicle; a conpressor for
conpressing refrigerant, said conpressor being driven by an engine; and

a condenser fgf'sgﬁ%ﬁim ! npier%ylﬁ; ydeO&e%ﬂfnﬂri&iﬂ rigerant conpressed by said

conpressor an di ng sai erant to sald evaporator Unit,]c

wher ei n sai_d_evaporator .uni t,.conpri ses: Y, tafor, for .
absor bi ng heat by vaﬁ?oervlag?lﬁg’w  Ataphed to g ﬂwgozéﬂgﬁl‘Fﬁoﬁ’ggﬁ%m&@ﬂ@éﬁuand
by returning said refrigerant to said conpressor; a duct case attached to
a side wal |~ ofintoA pck gxigeding Siom thadroat tel the sar of/said vehiele at an upper coner of said

vehicle;

a compressor for compressing refrigerant, said compressor being driven by an
engine; and

a condenser for cooling and liquefying said refrigerant compressed by said
compressor and sending said refrigerant to said evaporator unit,

wherein

said evaporator unit comprises: an evaporator for absorbing heat by vaporizing
said reijgerant sent from said condenser and by returning said refrigerant to said
éompressor; a duct case attached to a side wall of said evaporator; and a plurality of fan
motors, attached to a bottom plate of said duct case, for drawing the air through said
evaporator into said duct cﬁse to cool the air and discharging the cooled air into said
duct,

| said evaporator unit is arranged inside said duct, and

said fan motors are amged so that outlet openings of said fan motors are

directed in the direction of extension of said duct and so that the cooled air discharged

from said outlet openings is prevented from interfering with said fan motors located

downstream.

2. A vehicle air conditioning device according to claim 1, wherein said duct case is

D



notors, attached to a bottom plate of said duct case, for drawing the air
through said evaporator into said duct case to cool the air and

di scharging the cooled air into said duct, sai d evaporator unit
is arranged inside said duct, and 1%aid fan notors are arranged so
that outlet openings of said fan notors are directed in the direction of
ext ensi on of satacheditotan apperyortidreof saftsidowhid of an evagomerzaseast saidrevaporatod in
outl et openings is prevented frominterfering with said fan notors | ocated
downstream  cofumvhi¥idnGhith i bpcaiiptin'shidUpper pRNOE 6F RARFRAHIT of aid bdiptator
wherein said duct case is

12 attached tgQ.an 4pper portion of said side wall of an evaporator case of
sai d evaporator i'n conmmunication with an opening in said upper portion of

said side wall of sai vaporator case nd said fan nptors. are
posi ti oned adj acent sf‘%tgﬂgpq? °wrthnsﬂa%#%mhgika@fmr‘wn&f saidgidg wall of
evaporator case, said |lower portion of said side wall of said evaporator
case to whi cisaisavaperator caseseaid lower particafisaid sideavalkofl seidevgperater case to
preventing dew produced when cooling the air fromentering said duct case.
which said duct case is attached is a dew shield plate for preventing dew produced when

cooling the air from entering said duct case.
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