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SPECI FI CATI ON  STRUCTURE FOR MOUNTI NG BATTERI ES | N
GUI DEWAY ELECTRIC VEH CLE 5 TECHNI CAL FI ELD The
present invention relates to structure for nounting
batteries for supplying electric power to an electric
notor in a guideway electric vehicle which runs on
gui de 10 ways such as tramnays, el evated gui de ways,
exclusive railroads, and so on. BACKGROUND ART

El ectric vehicles driven by _electric power supplied
15 froma battery unit? Iﬁ?@&%ﬂeﬁiin recent years.
The battery is heavy in weight and cooling thereof is
necessary, and place and structure for nounting

sTRBCTAIRESFOR MBUNY eRGCIEArhaKe HReenn s i ARd ELECTRIC
proposed. Conventionally, electric power is supplied

VEHactfme 20 vehicles via an overhead w re provided
al ong the gui deway. However, in a new transit system
in which electric vehicles wth rubber-tired wheels

run_on guide ways provided with guide rails, a power
TECHNGPIs EFBMPW t hout overhead wire is demanded from

the vi L pt. Lol £ j SRR V5
3o B Eohel s Rrp B TR EEIREH 8 s FER AP, W Ving
ba¥eRirGles FORr QUIBIYiaeNCEI 8L 08 1% rpeHEre i danpleAtactric
of nmounting batteries in the vehicle is required.
mo Batrt enhy al gudtdeway ne beettriicc wadhi cleswhadhudiugs on guide
passenger cars, passenger_ buses, and trucks is .
wagbs dwskdasl Yrameayspl e lavaisshedeldg Hapen BREHIsive
Ai lication _No.2004-66889 (patent literature 1) and
ra 88 pg?gngo on.

BACKGROUND ART

Electric vehicles driven by electric power supplied
from a battery unit have prevailed in recent years. The
battery is heavy in weight and cooling thereof is necessary,
and place and structure for mounting batteries in the
vehicles have been studied and proposed.

Conventionally, electric power is supplied to the
vehicles via an overhead wire provided along the guideway.
However, in a new transit system in which electric vehicles
with rubber-tired wheels run on guide ways provided with
guide rails, a power supply system without overhead wire
is demanded from the viewpoint of simplification of the
power supply system, and in the case of battery driven
electric vehicle, improvement concerning structure and
place of mounting batteries in the vehicle is required.

Battery location 1in electric vehicles including

passenger cars, passenger buses, and trucks is disclosed
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No. 3149493 (patent |iterature 2). According to the
patent literature 1, as shown in Fig.20, 5 a buttery
unit 02 is mounted on a roof 03 of an electric

aut obus 01 driven by the battery unit at a position
directly above the front axle so that | oads on rear
axle 05 and front axle 04 are bal anced when vehicl e
drive devices such as an electric nptor and ot hers
are nmounted 10 in the rear of the vehicle, there

fO%n@&@WR}?umﬂnéapﬁﬂﬂﬁ¢|@@%ﬁﬁpPﬁﬁr&ﬁ?@nEmﬁ?HbXSPtion

vo o b e nrdeint a ket TRt oatng Fdehs Birent
No'éi@é%% é’xgtsﬁﬁ‘%faptffs 3}.. 15 batteries 010

re acco in an ongat ed duct 011 extending

B\@:ddll‘tgiﬁgdi@aﬂhéjpb&(?én@rlmfeﬂilemrér 1bed®wHdwn iseRtig,. 20
the el ongated duct Ol1l is connected to an air

a boordétiyonnadg @# ti€)IPoan tieds oty @ntr ookl %dOfoa@p@hgcéfriC
the rear space in_ the car at its rear _ openin
aupbugn GhedxdweR Pgonths iPGELPEY PBMt RE s %‘arPOSltlon

o SRETARa Y, B N S S B 0 o
OS'QBﬁoﬁ%@ﬂtt%ﬁf@ dlar £P8digd PNHBEa WHdn OV2raikhe drive

heated to be supplied into the car room Wth the

dewi¢@5 8uthohst g paledtrict mbaiowr @anld dthéss &be mounted
necessary to increase nmechanical strength of the
in veheclzeabodf i hbleudveaiche r obheg®byecanssrigy yrunning

batteries are nounted on the roof %. S? € i ndu
=tqhbbi £ 6rd (HRTEAYAAS ARl En AP ghE o hER L AE LB air
center [ h hi
BEPEY ElodhBlddeths g S8 8T B3 Yy enicae

rufigteriorated running stability. Wth the prior art of
the patent literature 2, air in
According to the patent literature 2, as shown in Fig.21

batteries 010 are accommodated in an elongated duct 011
extending in longitudinal direction of the car below the
seats, the elongated duct 011 is connected to an air
conditioning unit 012 at its front end and to opens of the
rear space in the car at its rear opening 013. Air in the
car room is ingested from the rear opening 013, heated by
the batteries 010, and the heated air heated by cooling
the batteries 010 is introduced to the air conditioning
unit 012 and heated to be supplied into the car room.
With the prior art of the patent literature 1, it is
necessary to increase mechanical strength of the vehicle
body including the roof 03 because heavy batteries are
mounted on the roof 03, which induces a problem of
increased vehicle weight. Further, height of center of

gravity of the vehicle increases by mounting the batteries
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the car roomis taken in fromthe rear opening 013 to
be used to cool the batteries 010, therefore battery
roomcan 5 not be sealed fromthe car room and there
is fear that the car roomis subjected to the

i nfluence of battery electrolyte and inflamuable gas
devel oped fromthe battery electrolyte. Further, in a
new transit systemin which electric 10 vehicles with

bber-tired wheel i.d ,_the. b Cq
on G EPUEM! & S b LBt GFER SRS QI RARBhP fof LaP11tY
EFV ces, an de , it o
it 96%?% 8%%32223?2Q@nga%%e%%gggkfg?“%%t%%?%g 2. alr in

thdather beom it YAedn 1R BL6H enRNAUH SPBER1INY 013 to be
nmounting batteries, it is 15 necessary to nodify

us&éht ¢l ebridte bett toeniando Hesi ghe masio repbadorsryleradsh ycan
changed fromthat of a conventional _vehicle which is
nogrbeefepyled ctrenctpenwsan ace?®i ngntr Shesd bet §pge that
el ectric power source. Further, as pfhe electric
theefRd & UWBd L% Tt Jﬁgﬁeﬁ ahgi {thezol%géPSHﬁes of battery
ral ).y I [ '
o1 8EPEOTLIL HEPEEL LGS CUTPR0 SRR bavtory

elPO¥Rb1yRest be supplied to drive their electric
notors. Therefore, |large capacity of battery unit is

Faqrihed, tiot ab weiwhtraasd tvobsysteof ihewdicker pdectric

increase to a large extent, 25 and |arge space for
velpbgaeisny itthe MR eF 84 ried wharbs TYRePBf gHddS Wavs . the

ot egsy. to secure proper _space, for .accq datin
bafBerordy Th YRELGAN ol 5. PBPeadare BR TRE T RheNT e ToL
de%ig S BnYUplo¥enhlaR: "iﬁ?inﬁ_%oh:f) ldrts f i 5h@ifficult
ackground, and object of the invention is to provide
to dse&hreClelidu §19r spRUBt ifvd hedletiay battegpidewayn order

toeL§§J;: enough space for mounting batteries, it 1is
necessary to modify vehicle construction, and design must
be considerably changed from that of a conventional
vehicle which is driven by electric power receiving from
an outside electric power source.

Further, as the electric vehicle used in the new transit
system is generally large sized as compared with passenger
cars, trucks, and passenger buses, large electric power
must be supplied to drive their electric motors. Therefore
large capacity of battery unit is required, total weight
and volume of the batteries increase to a large extent,
and large space for mounting the batteries is needed.

Therefore, it is not easy to secure proper space for

accommodating batteries in the wvehicle.

DISCLOSURE OF THE INVENTION
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vehicle which is driven by a battery-operated notor
and 5 runs on gui deways such as tramnays, el evated
gui de ways, exclusive railroads, and so on, with

whi ch structure balancing in weight of the vehicle is
properly achieved, batteries can be cool ed enough,
battery roons are conpletely sealed fromthe
passenger room and running 10 stability of the

vehicle is ensured. To attain the gbject, he Rres
TheenPrEF PbposR¥endIARet (135 { d‘i‘aﬁﬁunf?ng er| 3 the

bacbgqf%gw deva\%y%el ecttacr:ltco Vec'?lediemgéh\é_el nby:l.@ to prov1de a

drl runs on eways, whe

st €LY fgmgﬁtm?nbh@&é@iéyinlé gﬁ‘ildéiﬁay electric

conprised of a plurality of batteries are forned on a
veHil®Dg whithe ivehixi-eehnblotah bad tdesradpaecardt sd deotall eand
of the vehicle respectively, each of the battery roons
ruﬂﬁﬂqm)quadewawﬁeﬁdhhnﬁstﬁ¥¢m&§§ﬁgeﬁ¥9ﬁﬂ¢@@fgﬁhée ways,

ehi cl h t Iy b

ex%ﬂé'%fﬁés Tt L3001 SADE: P oot (ELAT ﬁes [t floture
atter I

vatiE0Y, LROURISRE R ARE, vy BB, BhoBE estdiatbvea,

patdRePi 88s £ah T BlecaPdWi @l éRollgR OUtb%Hﬂ@er?f tbems are
vehicle are provided in the side wall thereof in each

comyfl é BeYy’ Gealedieteion ttiee bpaserengedureom each ragning
battery room can be cool ed by outside air. According
stalilhbyi eferiionvehdclite mteBEPTeSom is for rred so

th he b
i kb 458 B L s o

stﬂﬂc‘c{]wg}:en%% $YntPn eb%ftQ:ré:PlE Yleg' tQlectr:n.c
nec for t%

I NCrease anl C Str engt er eo e floor
veHﬁcﬁ@SkﬁﬁﬁﬂenO'HyglEama/ti@r?ed&tlﬁﬂém w aadenthuns on

the wei ght of passengers. Therefore, floor
guichsmayact iwirenéia battery rooms for mounting battery
modules comprised of a plurality of batteries are formed
on a floor of the vehicle in both sides adjacent side walls
of the vehicle respectively, each of the battery rooms
being partitioned from the passenger cabin of the vehicle
hermetically by a partition plate; suction openings for
introducing outside air into the battery room are provided
in the floor or side wall of the vehicle in each battery
room, and exhaust openings for releasing air to the outside
of the vehicle are provided in the side wall thereof in
each battery room; whereby the battery module in each
battery room can be cooled by outside air.

According to the invention, as the battery room is
formed so that the batteries are mounted on the floor of

the passenger cabin of the guideway electric vehicle, it

is not necessary to reinforce the vehicle body to increase
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conventional guideway el ectric vehicle to which
electric 5 power is supplied fromoutside of the
vehicle can be adopted as it is wi thout nodification.
As the battery roomis sealed fromthe passenger cabin
by the partition plate, and the battery roomis
communi cated to the outside of the vehicle via the
suction 10 openi ngs and exhaust openings, batteries
can be cooled by outside air and furth

h
me%‘f&éﬁéﬁ@ér %E}Sﬁﬁgi"%ll prREERPE ﬁ%rﬁtPscéir %eiﬁf Agsigned
. t.t t t i I |
orPh A Vi § B <Y 24Fa BHorld | AITBRIG MBS AEY FRff of

pa PSRRI S CaFh DR RECUr §thodp | techAsRiRIGF fOhe tHat a
each™of the battery roons protrudes fromthe side

congkh tdfodde gehdlelvayt edaratthe vehsstegeo wabich ielectric
| ongi tudi nal central portion of the vehicle. Wth the

powenstiscsupplied BSacmerpussdde | ofattdie onegiple 2gan be
sides at central portion in_|l ongitudi nal direction of

ad?ﬂﬁ?dréﬁcﬂ%,i§pﬁ&ﬁﬁ&HZmﬁPGHf' ShPng of the
S i B 15D TN P B e

'S no eries are
by ! Ofaked patidei 68Nt pAlatLd PRAkI ORHd |Whgtbegl Ndoom is

direction, safety against collision to the front or
commahiefattd@ twehihd eutsidercehsdek viehislerefaridit suction

that each of the battery roons is forned under a
opgnisgsgendsezhaysit (apenhngs .abafdiai¢escarde|eral ed by

o 3436, D35 SR e GEBLE ) Pl 5 aS A ghe ot R0, Bovdheea
frgﬁil.%ggiVQR%fcﬂn(}&éngartgfrVbéEtE%ypr@&@H¥¥51§P@t and

a battery contro evi ce
inflammable gas developed from the battery electrolyte,
thus safety for the passengers can be is secured.

It is preferable that each of the battery rooms
protrudes from the side wall of the vehicle toward the
passenger cabin in a longitudinal central portion of the
vehicle.

With the construction, the batteries are located on both
sides at central portion in longitudinal direction of the
vehicle, so proper weight balancing of the vehicle is
achieved and running safety of the vehicle 1is not
deteriorated.

Further, as the batteries are located in the central
portion in longitudinal direction, safety against
collision to the front or rear of the vehicle is increased.

It is preferable that each of the battery rooms is formed

under a passenger seat. In this way, as batteries are

located under passengder seats in the central side portions
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is provided in the battery roomto nonitor battery 5
tenperature, current, voltage, and control power
supply fromthe battery nodul e when abnormality is
detected. By this, the battery control device can be
unitized with the battery nodul e and handl ed as an
integral part of the battery nodule, so the battery
roomeffectively utilized 10 and coping with
nmodi ficati on of control ecification and  repairin
of d?hq HeeBiEdery SRS o}nd%gﬁcEaﬁrsénf%?I??Qf‘Ed s ptildzed
o f Eera e that the suction openings and exhaust
%@ Yare formed in the side wall of the vehicle in

H&%txgg{t ey i 'PefAérEE?LeSHﬁE'tOE @afétawgegh&nﬁm@ﬁme

are prOV| in each of the side wal

is Voltigiheaéa tihe bet & erya t ealy t beosuctbonmand texhabsittery
openi ngs can be fornmed w thout consideration of

tenp¢ eaterencewrrandeviveskstagad eall epniiieh ppwer supply
usual ly | ocated under the floor, de3|gn freedom of

£rofet BhAT Mot Bt alPeN 1S Wikensabmgmahit¥oisxiak¢cted-

B BB FBh Rat ey Bl af he R B B r areq yatn
thé’fbafggrgaﬁlbﬁhﬁ.m fhdiaiba Bat LAr Ynt@YPd S part of the

I NCcr ease Is also suitable to provide the suction
baHér¢xnadsile ORRNILIYS bat tbeyl room eff fidwt vebilyl atinized
the battery room 25 In this case, fear is elimnated
and [txtp iheg mthm@ugu@@ﬁx@mqﬁ@@mgétsngéhiﬁgﬂsa%}@%and

agai nst passengers = standi ng on the tf wh
re%hrepg RaS6e bRt EY CANLERh GV FTh (1EF . ERALAG A ted.

VG b 19201 EXEHARIC Y REH AT 6n Op BRONGLPAnd exhanst

attery rooma ts are pr0V| e
opér?:.ﬁﬁ@pla)feafgrfn@djﬁﬂl ¢ ad ﬁvaﬁﬂ@&ﬁj the aelEle in the

condi'ti oner for passenger cabin to and fromthe heat
battery room. As the suction and exhaust openings are
provided in each of the side walls of the vehicle in the
battery room, the suction and exhaust openings can be
formed without consideration of interference with devices
and cables which are usually located under the floor,
design freedom of determining location of the suction and
exhaust openings can be increased, and the suction and
exhaust openings can be located so that cooling effect of
the battery module in the battery room is increased.

It is also suitable to provide the suction and exhaust
openings in the floor of the vehicle in the battery room.
In this case, fear is eliminated that the air exhausted
from the exhaust openings blows against passengers
standing on the platform when the vehicle makes a stop at
a station.

Further, in the invention, heat exchange pipes are



10

15

20

25

exchange pipes, and the cooled air is introduced into
the 5 heat exchange pipes to cool air in the battery
room Wth the construction, air in battery roomis
cooled by using cooled air supplied fromthe air
conditioner for cooling the passenger cabin and the
battery nodule is cooled by circulating the cool ed
air inthe battery room 10 so the battery nodule is
cooled to be allowed to operate in as nore proper
PTQERPEfattr 654 TRANER SHEE B LFEURN HROD ABAgafgsficts are
| oad t.o,the ttery | i nd . i f .
propEdss o Funbdy endet P Er B G e i B y dn 2t
cof 8@t i3IV FERPYSALYER Y 88BEHALO6 Ta@la £BoRY OEMNE NMEat
cold air by receiving pressurized air froma
exdliefger pAp@d 8l arsbuwee cfoldé athi téeinsrpdmdedkdriioo the
supply the cold air to the battery roomto cool air
heah enehismgergipesormo Wanlt pdrcdmsttrhet Palftedy draem-
i s produced usi ressurized air for drivin

d@ﬁ?ﬁﬁfQﬁ ?ﬂ%sggﬁégig%ucﬂlraénf&PR%&%%IEOBPaQ%SqﬂOled
by B{/&e%% p+8$fed%ﬁ%r ShbpAldea Fidn PhE £28 DEnBIRIMGRL: £or

ylIng pressur enperature

codlingenaiat phsWiinde £ 8abs icOdfdaithénfathelryiholle is
recelrving pressurized air. The cold air is 25

coo hédobycelircntla tiheg badi¢ exgotednaithiénetbeebatd@ryngoom,
effect of the battery nodule is increased, and the

so Jdre b gtivsayl @adinldelgooPedesprte hpiakl9vwesd tRacrPaRAte

1n (3% CHRFPARCERRS PSSP BFAL e L TECUE (47 B PRotHbLe-

As %%‘?éeé{%gz lé)lae gzﬁ; %é’sﬁ%ﬁtlakéze i%f atltle?xp:@éi:gﬁyand usage
gated. Further, as cold air can be
1ifEogdecetheLasdt Ye By WWdifle can be elongated.

It is suitable that a low temperature air generator for
producing cold air by receiving pressurized air from a
pressurized air source of the vehicle is provided to supply
the cold air to the battery room to cool air in the battery
room.

With the construction, cold air 1is produced using
pressurized air for driving devices of the vehicle such
as for example brakes of the vehicle. Concretively, cold
air can be produced by supplying pressurized air to the
low temperature air generator which ejects cold air and
hot air by receiving pressurized air. The cold air is
introduced into the battery room.

Therefore, cooling effect of the battery module is
increased, and the battery module can be cooled more

quickly so that the battery module operates in as more

proper temperature circumstance as possible, as a result,
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pressurized air available in the vehicle w thout
utilizing 5 the air conditioners, so piping to

i ntroduce cooled air cooled by the air conditioners to
the heat exchange pipes extending in the battery room
I's not needed, and the system can be sinplified.
Further, it is preferable that a cooling contro

device 10 is provided to select based on battery

tenperature, Dbattery roomtengerature and outsid
logfrtq é#ﬁepattheéfy HFethée i 5o /8PS 2881 Hhge AT Hhe battery

ule b trod tsid f th
modiE e "Bhno deh TSR GRE S dxhaust Tng ¢ he ai r ool eq ¢ he
@% By odul efrPmibecin %@“ﬁ%&d@@%@'ﬁﬁ%l@& by using

oling of the battery nodule by allowng air” or
pr@@@hed zad alifr 4%&ibabiley Yynronevehttlew sthouthuth@izing
battery room By this, the battery nodule is cool ed
theba@ied onnddtttieryersenper aipiengbhvt émknagihge cooled air
enperature, and outside air 20 tenperature so that
COQ%%db%Yt*e‘F? e%l%ip%?ﬁfié§ 1N ess ne? etlib‘f* dpe?tteRphARas P1ipes

bl
o (HATHE N HERAREER TeoBif b1 i  fpdiafadvs ten

caﬁh@g thaphatéeLqes are arranged vertically in the
battery roomso that vertical 25 circulation of air

Fadtlser N ithd HpirieFerapdm tMatthatdwslangaogananil dievice
batteries in the battery room cooling effect of the

is pamosridedi st9 ncredaset hasedt gvnbahieny e‘wrééﬁrature,
According to the invention, structure_ for

ba?%ﬁ?@n?%?@ntﬁﬂﬁﬁﬁﬂﬁﬁﬁed(ﬂﬂqleqﬁﬁﬁ%?e%hrv ﬁmB gé%ure
whgﬁﬁéﬁéyt “X?gpqm grool rpé Ovéfiedt ¥V' t@a%ﬁb‘i& bﬂlloi?ﬂﬂé]g by
I ght he vehicl'e’is properl

intPb48EHieYy Cétside air from the suction openlngs and
exhausting the air cooled the battery module from the
exhaust openings, or cooling of the battery module by
allowing air or cooled air in the battery room to circulate
in the battery room.

By this, the battery module is cooled based on battery
temperature, battery room temperature, and outside air
temperature so that the batteries operates in as more
proper temperature circumstance as possible, as a result
usage life of the battery module can be elongated.

It is preferable that the batteries are arranged
vertically in the ©battery room so that wvertical
circulation of air occurs in the battery room. With this
arrangement of batteries in the battery room, cooling
effect of the batteries is increased by heat convection
effect.

According to the invention, structure for mounting
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be cool ed enough, battery roons are conpletely seal ed
from5 the passenger room and as a result safety for
the passenger is increased. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig.1 is a side view of the electric vehicle
driven by 10 a battery-driven notor to which nounting
structure of batteries of a first enbodi nent of the
invention is applied with the nmounting part reveal ed.
ig.2 is an elevational view show n e baté r ooNs

th
batekt o8 ot am%ewag A COL PR N S B

Ian vi.ew _sho 1 r I
N N S R R
weldHtQﬁphﬂéuﬁghfbféstW@@@pégg QEhfgvé@elﬂ@EESEles can

roomis utilized as a passenger seat, and Fig. 4Bis
be 806a%R1 whomdHe blapt of y thwomatd e }Ccrmp]:reteltyt skhded from
20 as a parcel rack. Figs. 5A to 5C are draw ngs
theshpaissgnder seuoem. erbddi et 2 FAsWHitchspfgtHAfiox afhe
el evati onal V|em13homnng t he battery roomin
PasSERFeHdLfai e ®2#8fd Fig. SB is a cross-sectional
view of the battery roomviewed in direction Ain Fig.
SA, 25 and Fig.5Cis a cross-sectional view of the

BRI [PEYCRIPPION SyRITHR HRAPINGS B in Fig . 5C. Fig.6
i's a plan view showing the battery rooms in

Pagi.Z201tsala sdad oniéw dhethdieteenddi vetiicFegd¥iven by
an el evational view showing the battery room 9 in

a Hajkge rididedlvercmode ] ntph@rrwtmoamom%ﬁttruqﬂﬂgrs of
is an enlarged det ai

batitait ead A £ SEEH SRPORI T ST hbert A fod e 4 2gpicd
WJ_tharEhecmbﬂn 1915; ﬂ)grt revealed.

Fig.2 is an elevational view showing the battery rooms
in cross-section in the first embodiment.

Fig.3 is a plan view showing the battery rooms in
horizontal section in the first embodiment.

Fig.4A is a drawing for explaining a case when the top
of the battery room is utilized as a passenger seat, and
Fig.4B is a case when the top of the battery roomisutilized
as a parcel rack.

Figs.5A to 5C are drawings showing the second embodiment,
in which Fig.5A is an elevational view showing the battery
room in longitudinal section, Fig.5B is a cross-sectional
view of the battery room viewed in direction A in Fig.D5A,
and Fig.5C is a cross-sectional view of the battery room
viewed in direction B in Fig.5C.

Fig.6 is a plan view showing the battery rooms in
horizontal section in the third embodiment.

Fig.7 is an elevational view showing the battery room
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5 horizontal section. Figs.10A to 10C are
cross-sectional views along lines D-Din Fig. 8 and
show air flowin the battery room in which Fig.10A
is a case at start of operation of the vehicle in

W nter season, Fig.10B is a case the batteries is
used, 10 i.e. they are in exothermal reaction in

Wi nter season, and Fig.10Cis a case in summer.
Fig.11 shows the fifth enbodi ment and corresponds to

in ehpagéé@deigftahl |1 zéf};&é’r"t 2oy Ehfi gourth eBRGREHAL
ection. i g. t ifth ' d .. .
35 Bpdfac o Sy ar o (At L 1N BaE, & M Eye,7 in

104 di BAGHZYN e SEGbRON. Fig. 13A to 13C are
cross-sectional views along lines E-Ein Fig.11 and

Fhigyy @i isf | W iehTdegbat tasyaiDOME | parwhiCh il gFig3A in

is a case at start of operation of the vehicle in '
homimbetadesmsomtiéhng. 13B is a case the batteries is

used, 20 i.e. they are in exothermal reaction

Hivdr 1 8BabBn1 04 a7 FOFASE: PECE IORRT | VigHAgLong Lines

i.g. 14 shows the sixth dj ds; :
p-Rit e Eng PRgk §if FEBRLLER e BHLEPERCOBOT Mg Ynion
Fi§€ebh0ls aFb8sloathawadihe Siogdrethed BeNtndNdehicle in

corresponds to 25 enlarged detail of part Cin Fig.7
winhBebokeaeim) BegtiloB idFig.dHdet thk6Gaireeries is used,
cross-sectional views along lines F-F in Fig.1l4 and
i.shovheyrar¢ g iexatiee papilergacddmn im W tar HepsagA and
_1s_a case at start of operation of the vehicle in
Figi hPEr iSef TSR §R M&Ta case the batteries is

Used: 11 10nby& éﬂ‘eeyf]@f%ghilggf‘t?@&ﬂﬁéﬂ‘%' Al o PResBonds to

W! er season, and . IS a case I n sumrer.
enThgglh 80048 1t he sevend AnerbgdiTnentl oi§i eaaiesnd: tion .

enl arged detail of part Cin Fig. 7 in |ongitudina

geicd | D2. shows the fifth embodiment and corresponds to
enlarged detail of part C in Fig.7 in horizontal section.

Fig.13A to 13C are cross-sectional views along lines
E-E in Fig.11 and show air flow in the battery room, in
which Fig.13A is a case at start of operation of the vehicle
in winter season, Fig.13B is a case the batteries is used,
i.e. they are in exothermal reaction in winter season, and
Fig.1l3C is a case in summer.

Fig.1l4 shows the sixth embodiment and corresponds to
enlarged detail of part C in Fig.7 in longitudinal section.

Fig.15 shows the sixth embodiment and corresponds to
enlarged detail of part C in Fig.7 in horizontal section.

Fig.16A to 16C are cross-sectional views along lines
F-F in Fig.14 and show air flow in the battery room, in

which Fig.16A is a case at start of operation of the vehicle

in winter season, Fig.16B is a case the batteries is used,
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5 Fig.18 shows the seventh enbodi nrent and corresponds
to enlarged detail of part Cin Fig.7 in horizontal
section. Fig.19A to 16C are cross-sectional views
along lines GGin Fig.17 and show air flow in the
battery room in which Fig.19A is a case at start of
operation of the vehicle 10 in winter season, Fig.19B
is a case the batteries is used, i.e. they are in
. exothermal reaction in winter season, and, Fig.19Cis
1i.¢- dReYiaFedhnexoHgregl tegclied dreatitGit gr‘?&ﬁ%' and
Fiqbai%er)isrmaunéégg St rsgiﬁ{‘r}g%]g_of a prior art. 15 Fig.21

§7a schematic repres IOn showi ng battery
FAUNt ] PO 196k YCEHEEs B R BRIbdUiREn8rdndBESFresponds to
EVMBODI MENT FOR | MPLEMENTI NG THE | NVENTI ON  Preferred
enkabgdidn@eataidf ofheaptesantFigventn drowvgituddwal?2belbtion.
detailed with reference to the acconpanyi ng draw ngs.
Fiid s18 mededthposeventhy eabadimestpand| egraesponds to
speci fied, diinensions, materials, relative ﬁ gi ti

enLpgoedodpsatl GF BRF bonat Fddn’ jt PRI PREaL section.

‘?‘}’T"go.di' Nty il 'ar$ec32§%%r-%feeé€ﬁoﬁ§fﬂ s & b ¥6 o0Rldhes

not"as"Timtative o the scope of the present

G-& Wenkign.11 Hwaf bholw eiod 1eRt I nAthile Yaerdegi Fedin, in
of the invention will be explained referring to

whithFilg. P9A3i s dAcaardadB tédstant epenm ejion ofdidewahicle
~ electric vehicle_1 used for transportation in air 11
in pymkeniseapenexPigi-AAB iRePefprfgthe Pa§tEr kg is used,
. vehicle 1 is an electriﬁ vehi%Le dr.iven electric a
1. 9owdteE it idh X Uhr blttet RS TIRD HReVIBHCH ECF SR an
Fi%_oyggr li@b%{-_éégﬁdin mep.and runs along a gui deway

r oadway in the 5 enbodi nent).

Fig.20 is a side elevation showing battery mounting
structure of a prior art.

Fig.21l is a schematic representation showing battery

mounting structure of another prior art.

BEST EMBODIMENT FOR IMPLEMENTING THE INVENTION

Preferred embodiments of the present invention will now
be detailed with reference to the accompanying drawings.
It 4is intended, however, that wunless particularly
specified, dimensions, materials, relative positions and
so forth of the constituent parts in the embodiments shall
be interpreted as illustrative only not as limitative of
the scope of the present invention.

[The first embodiment]

A first embodiment of the invention will be explained
referring to Figs.l1l, 2, 3, 4A, and 4B. As an example, a

guideway electric vehicle 1 used for transportation in air
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As shown in Figs.1l and 2, an vehicle interior space 17
is formed by a floor 9, side walls 11, roof 13 and
front and rear end walls 15. The vehicle interior
space 17 is partitioned into a passenger cabin 21 and
driver's cabins 10 19(when the vehicle 1 is a manua
driven vehicle) at the front and rear end parts of
the interior space 17. Two slide doors 23 for
passengers getting on_and off are provided,_ i

h ,
POFESnViddd beregXndidfeedr RAE TN gE? ’%Ja%rﬁq?h%ngrehawle

W ndow. 25 .are prqvid | N, rt ' .
13 RR P et ol EE G E BEMLSH PR pokpliimpiten
£r8mCBlalt i 2ds a5 300 d OPEhIVWTRLT | g3k R AChuBbBeI-tired
about the center in longitudinal direction of the
wh&ehiscl®. anli rruwwel ad dygt be qqitdewadi t(moedwald 5 sin the
introduced to an air duct 31 which has openings to
emedimeast Ja. di f fuser, and 20 cooled air is ejected into

t he passenger_cabin 21 fromthe ajr_dugct 31.through
e he¥RstRGF bPEnilnge S Her &% ViehtiClentP pgEd&iyéiPace 17

isf g%ﬁg%}bjyée?ggé§iye gghggg?%£$ ansféU%t§§ %ﬁ&hfront

gui*fde “groove” brgui not shownin Fig. 1

an8SrBRViGRT WA PN 132 i rPeKiveY ed ifddHeovheplate 17 is
attached to bogies of the vehicle 1 are received in

patbe tduinsd ooy & Prascoshger cabingRildendadiivend 8 lmabins
vehicle 1 is steered by a steering nechanism

19 twheactde vehhelgul déswacBRrauathdrAVeR| BeBdsif) at the

automatically s d, al wh 1 12 aut ti .
£x SHE TR Ak kel B 8 P8a "5 Pe R0 PR BUodT: Liwp 110
dobgk. B0 %%@sgﬁﬁ.e@'%éf}tﬁhé del &/l AP REESPHovided

position o e vehicle base n information received
inf¥R8 £PESIt haA $RAIOIT dHS B LS paSseagdmyedbDi 21 and

froma GPS 5 (d obal Positioning System) and pul se
a wigdalw of5 rateat powyided in the central part.

Air conditioners 29 are installed between the roof 13
and a ceiling 27 at positions symmetrical to each other
about the center in longitudinal direction of the vehicle.
Air cooled by the air conditioners 29 is introduced to an
air duct 31 which has openings to serve as a diffuser, and
cooled air is ejected into the passenger cabin 21 from the
air duct 31 through the diffusing openings thereof into
the passenger cabin 21.

An extrusive guideway is constructed such that a guide
groove or guide wall not shown in Fig.1l is provided along
the roadway 5. Guide wheels attached to bogies of the
vehicle 1 are received in the guide groove or contact the
guide wall, and the vehicle 1 is steered by a steering
mechanism connected to the guide wheels.

The vehicle can be automatically steered, also when an
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of the rubber-tired wheels 3 or a drive notor, and
determ ning steering pattern by collating gui deway
data nenorized in a nenory of travel control device
with the determ ned present position of the vehicle.
10 The vehicle 1 is provided with a drive notor
(electric notor) not shown in Fig.1l and batteries 33
for feeding electric current to the notor are nounted

autglyd B et e SRIRIMCERAN. 18 Srsig £ Lo PP yppes
s W*}go%%@d PLHT @hid Yo O 1 4% et N8JY (8 PRLHEM 85 fﬁi‘esent

€) are connected in series to develop tens of

pos\aO&iaﬂ%f AHY Yiedlid Ve Wa D88t Y i bpat ioanneckdddd from
series is connected in parallel to conpose a battery

poshoiciibB. sHm&aﬁselqcahednmnﬂEh@onpg§M@Yﬁ5t¢@ from a GPS
batteries 33 may be referred to as a battery

(Glssoatcrmwépylmlﬁs@st%) a?%daﬁ%%ﬁﬁo%lhgééll ﬂfba?FsF;%Ons

f
of ngﬁh ET Orgﬁgr%g Otr %gwgédégg %&%eﬁ%%rﬁierand
de€é¥m§?ltlO%%ﬁ%ﬂegg783ﬂﬂgiﬁ|§§rcgliﬁQaﬁﬁﬁéﬁi@Qﬁgybﬁata

a ‘par n be sealed fro e passenger
menféi edlin? oyt bl @rptel ec3i tirs Inattey béenetidh the
plate, and the battery room35 is fornmed to protrude
de tteaywai detih@eEessehgpesiddmm 0f thea walbbt dal

aral | el epi_ped) shape.. nsul at

rectangul ar .
a’rﬁlee veRL abe shoke égravagg%wtbf & désea‘hepﬂ%O*f%r Saﬁi:fef’é?&lc
he i nsi.de surfa of . t p | at
mo“i%ﬁ Re&t SHURRt &P bét%\e]éngﬁﬁe %%%gge?’o%mfﬁg gée%ﬂng
eléﬁ@ffEQSﬁrQQ*i’l'ﬂ" tol the MAEPtEfe fyuhbkd i80fhiengelficle.
the battery nodule 33 is ensured and the passenger
The A it @1 i eisS 303 aventleick K1 wm-tiba ibdt tentesof Eaedt oifn them
the battery room 5 35.
is a battery cell of 4 V for example and a plurality of
them (8 batteries for example) are connected in series to
develop tens of voltage. A plurality of battery groups
connected in series is connected in parallel to compose
a battery module. Hereafter, the module composed of the
batteries 33 may be referred to as a battery module 33.
Battery modules 33 are accommodated in battery rooms
35 formed to protrude toward the passenger cabin 21 as can
be seen in Fig.2. Each of the battery rooms 35 is formed
on the floor 9 and partitioned by a partition plate 37 to
be sealed from the passenger cabin 21.
The partition plate 37 is made of metal plate, and the
battery room 35 is formed to protrude toward the passenger
cabin 21 in a cuboidal (rectangular parallelepiped) shape.

Insulating material 39 such as glass wool for example is

applied to the inside surface of the partition plate 37
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In Figs. 1, 2, and 3, the battery nodule 33
accommodated in the battery room 35 is conposed of
batteries piled vertically in three steps to forma
col um and seven colums are arranged in |ongitudina
direction of the 10 vehicle. The nunber of steps and
the nunber of colums may be properly determned in
accordance with current intensity required by the

ri.c mptor. T 3
Sof %? naﬁq@aﬁ§%q$¥% Hég% ooé%ﬁﬁegg Aﬁ%éﬁz ?oﬁnd
pa%ﬁ%‘%@% chbifPrad nid @P&{r@ﬂt%‘dt Sigde tq{:{st Ocobl‘l@.ng of the

ry room 35 are provided to the floor 9,

ba texda gSﬁ]odm@ImsléBeh@ﬁ;ﬂeﬂtam BHe Ipaaatsﬁahger tabmn 21
the battery room 35 are provided to the side wall 11.

is Pwevembed ff omsire iigrf bpentrgef Jleahdin e bR tdawngoon
openi ngs 43 are 20 properly determ ned in accordance
35mith the number of batteries 33. An exhaust fan or

(aBaBg’, 3hoan dfatie HEWNGIRY hsan PLOYAARH: biinbd tea

ce OU alr

in b@ﬁée | n@ﬁ?’%oog@ 2§ tihe @&Bb%‘é)édm&lf” ®arxdSies piled

nount e e battery room provided in the passenger
verebta1dy ont keifd®0st2pwt ton £diwe woofolumn samdt seven

necessary to reinforce the vehicle body to increase
colmuhaniace srremged t her dofngibudimal | ddreicion of the

d d 1y to be st h t d h
VOIS b gRbeoRIBESC RGP L SPm R BhE SHIRGT CnSerIT SRy

be gr%a?P riventd E‘@:Lm%' %Ie elf&éf)!r‘aa g!EL Clﬁl%ﬂ V\’G'u‘il}ent

povver I'S Sup from out si

1ne/&h§9kg Ay PEreddppt etda@selécit&lc‘i stbhe battery
room 35 is sealed fromthe passenger cabin

The batteries 33 are stabilized by a fastener means in
the battery room 35.

Air suction openings 41 for introducing outside air to
the battery room 35 are provided to the floor 9, and exhaust
openings 43 for letting out heated air from the battery
room 35 are provided to the side wall 11. The number of
suction openings 41 and that of exhaust openings 43 are
properly determined in accordance with the number of
batteries 33.

An exhaust fan or fans not shown in the drawing may be
provided in the battery room 35 to force out heated air
in the battery room 35.

As the battery module 33 is mounted in the battery room
provided in the passenger cabin 21 on the floor 9 not on
the roof, it is not necessary to reinforce the vehicle body

to increase mechanical strength thereof, for the floor is

designed originally to be strong enough to endure the
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21 by the partition plate 37, heat insulated by the
insulating material 39 applied to the inside surface
of the partition plate 37, and the battery room35 is
conmuni cated to the outside 10 of the vehicle via the
suction openings 41 and exhaust openings 43,
batteries 33 can be cooled by outside air and further
t he passenger cabin 21 i's prevented fron1receiving

i nfl uepnce of battery | ectrol infla

d
wedgh B ARt RES A el BT LEAT ot At F o 2 SER S TR QF @
coqé?n%&??era rogﬂ§%§ycéf %?neg9QﬂﬁglcférEge&hlgﬂcglgﬁtrlc

protrude I nto

poMSgﬁg%uﬁﬁmll%@lfert heu€ghieal o porthiedNvehficlie can be
vehi cl e body, so good weight bal ance of the vehicle 20

addptedhasvdd aingl. good running stability of the vehicle

can be ensured. It is permssible to provide battery .
AsobRe rieEerier oam Yol % seadiak fren ﬁ%t%eaﬁrsmg%&abln

f th | f .
21 {ﬁ%e‘?h%f)&’%ﬁg Tohe BhofSestngericin iy tAEEE BP9 the
1n§ﬁ¥%£§h %%{ﬁ&y?Bf% ﬂ&qﬁﬁetgu%hé‘lﬁ§§§ébgﬁrface of

|nge ron rear of the vehicle.

théﬁ?éfﬁ&&h@@(ﬁl&h@ upper face of the battery room 35
be explained referring to Figs. 4A and 4B. The

37 uppel thibbladdeny 1tdemp’ tis icrmphaieadz drip Eéleugeaside
as a seat 40 by providing a cushion 38 as shown

offitdre speBichsy et ukha S&?Q%%%r%@?“ﬁ%ﬂ?kﬁﬂpﬁ% |8?HfUSt
a quardrail 42 as shown in Fig.4B. 5 [The second

RS frent ]

43, batteries 33 can be cooled by outside air and further
the passenger cabin 21 1is prevented from receiving
influence of battery electrolyte and inflammable gas
developed from the battery electrolyte, thus safety for
the passengers can be secured.

Further, each of the battery room 35 is formed to
protrude into the passenger cabin 21 in the central portion
of the vehicle body, so good weight balance of the vehicle
is achieved and good running stability of the vehicle can
be ensured.

It is permissible to provide battery rooms under the
driver’'s cabins 19 in the front and rear of the vehicle
1 from the viewpoint of securing larger space for the
passenger cabin by the sacrifice of safety from damage due
to possible impingement of the front or rear of the
vehicle.

Utilization of the upper face of the battery room 35

will be explained referring to Figs.4A and 4B. The upper
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Next, a second enbodi ment of the invention wll be
explained with reference to Figs.5A 5B, and 5C. In
this enmbodi nent, the nunber of batteries is increased
totwo rows in width direction of the vehicle and a
battery 10 control device 44 is provided in the
battery room 35. This is different fromthe first
enbodi nent. OGther than this is the same to the first

enbodi nent and, t he sa reference_ nuneral re_u
£adQ Shalte F Shheoro Ritke B TRE 6 deCdnBsarneget 40
by YEb-Pr81 A8 OlshIoAMsb! 8L sHEwAS AP § Ol o AUEFM lusea

Y atper?es@gé pa% 8 increggéd,w I%fe %? bat?eries 33use

as Wipareethaa@dpEPprbeialiongat ethardbainer? ale shown in

battery nodul e 33 can be controlled by the battery
Figo#aBrol device 44 so that, when the battery nodule is

in an abnormal state, for exanple in a state that 20

[T eracard smRe@iBghitdri es (tenperature o the

tt | | i S.hi h .
NEer apurecoRel “rediPel tint onbbr TO3PELG ngid b
exp18inblie WALh eFLRR AR e | Fo oie“gb!sqa!fh orsghebai tti es

ar e exceSS|ver cpnsuned, th i nformati on that the
rat £84 shefibo@dinfen ©, ahabwaibet ot Bht t2h-iss Senfintcreased
the travel control center or vehicle driver and at
to ttheo saves timwid gy dparegiebenref sivh vighigle and a battery
aut onati cal | reduce power_su fromth
y p pﬁ ogmthe batt e:’[g. This

) . ) uppl y
combafiledP¥ictkédt. 1ByPHPEFIHihd 1t FE DA EIRB)
. _device 44 | thlg t ter 0 ﬁ . aeqi ﬁgg@% ten
. th

s SRR SO0 R R SR AL, SUBLE e teno
is SHEeLde do WHd iFae% AR KORLABn tWahia ¥Bd Ehart FeFetfence

control specification and repairing of the contro
nuiérats dfeaneeidatiol patreds thihe dnw ricd eniosie nentihé fArst

third enbodi nrent of the invention will be expl ai ned
embodiment and explanation is omitted.

As the total number of batteries 33 can be increased,
life of batteries 33 until recharging can be elongated.

Further, the battery module 33 can be controlled by the
battery control device 44 so that, when the battery module
is in an abnormal state, for example in a state that
temperature of the batteries (temperature of the battery
electrolyte) is higher than the standard temperature, that
electric current or voltage shows that the batteries are
in overload or the batteries are excessively consumed, the
information that the batter module is in an abnormal state
is sent to the travel control center or vehicle driver and
at the same time a proper measure such as to automatically
reduce power supply from the battery module is taken.

By providing the battery control device 44 in the

battery room 35 as an integral part of the battery module
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referring to Fig.6. In this third enbodi ment, suction
openi ngs 41 for taking in outside air to the battery
room 35 and exhaust openings 43 for letting out
heated air to the outside of the vehicle are forned
in the side wall 11, 10 different fromthe first

enbodi nent in which the suction openings 41 are
formed in the floor 9 and the exhaust openings 43 are

f i.n the sid Il 11, h i i

53 L WAy b o S g e Iy AR LR BB bl
i | ' . 1 .

wi A RLEH AR e Dot e fpand el eoon inob b A r ins

of 4har8ohi@ddedeviickha 4f l:0e Pacdasigncédeedom of
determ ning | ocation of the suction openings 41 and

[@Heaust i ogeembgelidBentid be i ncreased and the openi ngs
43 can be located so that cooling effect of the

41,
Bathdmd enpaddneat3pf Fhdelbyepddp dbit 3sPpsexplained

' .l LLi | i t.abl . ' . ' .
redfRhERge T Ffd Exnhbet iont RGE T REBHER Sy bRt on
opéﬂiﬁgggmlnf rSPAWAnd A BRI PHENGSr +8 £RAbSb&R%Rry@room

protective barrier such as platformdoor 46 as shown
35 ighdigkRalis tnepdicalgd 18 cvgda et g esttbhewiteg afir to
heated air fromthe battery room 35 agai nst
theasseny@eso§t bmelinghbalehargl fofroved ilerthehgidemade 11,
nmakes a stop at a station. gThe fourth enbo

ATLRFENLoEO R SHT7CRTRRARAGRG 1B T ohg prggon
OR! -10C_ In t . '
°Pec’b’oﬁ‘%80a %Jagl efd)rn e € Eo%ﬁ@g%%&%} gﬁgtflé“’ggﬂ?ét e%fhaust

( y the air
opdiiAgduaed 4,0 tPg-hakt ey the0BN e twailowii.n heat

exchange pipes passing through the 5 battery room 35,

hlzetabysaealiiog opplem ihed & ety amslplroBdBded in the side wall
11 without being interrupted partly by devices and cables
located under the floor 9 as may be when the suction
openings 41 are provided in the floor 9, design freedom
of determining location of the suction openings 41 and
exhaust openings 43 can be increased and the openings 41,
43 can be located so that cooling effect of the battery
module 33 in the battery room 35 is increased.

It is also suitable to provide the suction openings 41
and exhaust openings 43 in the floor 9 although not shown
in the drawings. In this case, a protective barrier such
as platform door 46 as shown in Fig.2 is not needed to evade
direct blowing of heated air from the battery room 35
against passengers standing on the platform when the
vehicle makes a stop at a station.

[The fourth embodiment]

A fourth embodiment will be explained referring to Figs.
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indirectly by the cooled air flowing in the heat
exchange pipes. Oher than this is the sane to the
first enbodi nent and the sanme reference nunerals are
used for parts the sanme to those of the first
enbodi nent and explanation is 10 omtted. As shown in
Fig.7, the air duct 31 having diffusing openings to
serve as a diffuser to eject cooled air cooled by the
air nditi oners 29 evenly to the passenger cabin 21
7 %q %?gvﬁgg%. A part of cooled air is int?oduced from
13 e adutbat eRbodile Rt 08! Berai b RFb Helgt a5@ cooled
extending downward fromthe air duct 31 along the
by Sinke adkl cdbhditidherbatoeris riootrdBuck dlus atheybafttery
heat exchange pi pes 56A, 56B, 56C, 56D, and 56E are
rodrod @ £ avhd rbherdr gxcdanrIgsPinesx@anging through the

| ongi tudi nal _direction theregf adjacen t he batter
batEHEY 7HO0R) Shd GRCERNY OTOPRA A BxBAATSE Y RpBLTe) 33
.. .£onn d. to e | e [ . dyc t
inEEEEERAN B £her BRI s, LGl AT PhetREat, BFgnange
pip¥i clorR¥tepdanupnaidi 8l eRe $htestdernaltiddtt@mbediment
connected to the air conditioners 29 side. A fan 52
and $heosamedrielf eieen 26 ot edlai aréaesie duber 3A L bs fithesame
the cooled air into the heat exchange pipes 56A-56E
to athosewnoitn the. sEiratetenbpddpend a?@éfSﬂﬁPl?éE?itB‘Bf@, is
54D, _.and 54E are provided downstream of the suction
om¥tte8s in the connecting part of the heat exchange

?{SE\%%’I nt Itii%oﬁ}o%‘lli .e?ﬁaitrhé e2f-dyelct 18158 kG F2898 fusing

irec e cooled air as snoothly ™ as

opdsigBl fo J8Lvienheta @i fLAbep! 8beS04A- b4bla@® diangeoled
in length and smaller in inclination to face the pipes

by ashe tdity @aopdlidigrnéns p28i eenlyo tichdthe tirsgopbed siabin
21 gis]q)gw%g;fri%g{dc.edlegggtt g(’ef %%aglgécggg‘g%splipnetsrgcsiuced from
the air duct 31 into a cooled air feed duct 50 extending
downward from the air duct 31 along the side wall 11 to
the battery room 35. A plurality of heat exchange pipes
56A, 56B, 56C, 56D, and 56E are located in the battery room
35 to extend in longitudinal direction thereof adjacent
the battery fans 74. An end of each of the heat exchange
pipes is connected to the cooled air feed duct 50, and other
end thereof connects to a heated air outlet duct 60 which
extends upward along the side wall 11 to be connected to
the air conditioners 29 side. A fan 52 is located in the
cooled air feed duct 50 to force the cooled air into the
heat exchange pipes 56A~56E as shown in Fig.8.

Inlet current plates 54A, 54B, 54C, 54D, and 54E are

provided downstream of the suction fan 52 in the connecting

part of the heat exchange pipes to the cooled air feed duct
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possi bl e. The | owest current plate 54E for guiding the
cooled air to the | owest heat exchange pi pe 56E is

|l ongest in length and smallest in inclination. As can
be seen in Fig.9, the heat exchange pi pes 56A-56E 10
are | ocated adjacent the inside surface of the

| ongitudinally extending part of the partition plate
37. Cooling fins are provided to surround the outer

i ph h_of .t.he h h '
50 5 g Bl o ol LRgsgd B e i e AL REr 2B pmagien 1y
as & £8,P8A TR8B: 8% A8PreARUpIBR A &4 WL O EARE el longer

e
e connecting part of outlet side ends of the heat
in XN e Pd PSRall 0 elrhé nhaalcdh s t iout ket fdwet th® pdpes as
change flow direction of the cooled air as snoothly as
thewssairlel elo@rTHen | pbetl tcien eso ptlaats Bun- 5oR1atH air is
_outlet current glates 58A-58E are fixed to the cggled
intredpeed duttosbheahPaleatEFRaNIQURIRESIRT FBoOthLlY as
respectively.. A fan 62 is located in e ted. ak
PoREEPLE AR ShOVES Ut G BUE B Hoat b A 19¢SAGRY the
codPEatalo dued 10Rrd Ot HeatelibAahR RAPLE A fist 2oblR st
alr conditioners 29 side. In this way, cooled air
in CD&h§Ehbundesmal1eerdiin ohwelid@ tiion ntroduced into
t he heat exchange pi pes 56A-56E in the battery room

g& tencbelsean b Fig. dhethatheay ¢xeAprnYS P4 PESOP 6P 6E

attery nodule 33 indirectly. 19 As for coqling of _.th

ar?at@@ﬁf?ﬁ%uléd§§QﬁPFntﬁﬁﬁ%ciﬁﬁs%ﬁﬁsiﬁgr%qc nt8fth2°h'e
attery room 35 Luralit t.i i

Lot §airiY (Sr Pl ot e, jHE P AR BRI A 57

Cod PEnbO¥Rh sPAEE BREVURRA] tHAllurespeattNel yubedf pbit@phery

side"wall 11 of the battery room 35(see Fig. 10A).
of each of the heat exchange pipes to increase heat
exchange efficiency.

Outlet current plates 58A, 58B, 58C, 58D, and 58E are
provided in the connecting part of outlet side ends of the
heat exchange pipes to the heated air outlet duct 60 to
change flow direction of the cooled air as smoothly as
possible.

The inlet current plates 54A~54E and outlet current
plates 58A~58E are fixed to the cooled air feed duct 50
and heated air outlet duct 60 respectively.

A fan 62 is located in the heated air outlet duct 60
to force out the heated air through the outlet duct 60 to
return the heated air to the air conditioners 29 side.

In this way, cooled air cooled by the air conditioner
29 is introduced into the heat exchange pipes 56A~56E in

the battery room 35 to cool the air in the battery room

35 to cool the battery module 33 indirectly.
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A suction open/cl ose val ve 68 and exhaust open/cl ose

valve 70 are provided to each of the suction openings

64 and each of the exhaust openings 66. Exhaust fans

72 are located at each of the exhaust openings 66. 10

Further, each of the batteries 33 is provided with a

battery fan 74 as can be seen in Figs.9, 10A, 10B, and
Air streans along the batteries 33 in width

%‘gité):rl)/%lfqans I}thi’&ngﬁlec{)gt{ z.acrme nﬁolrtgsjfg :tzbg%tzbﬁtroducn.ng

alrr strea

ouPs pdkded £0i6Quer thie pdbrheyt %ﬁa@%e PLP§SL Dbt D66 of

and the batfery nodul e 33, éxtending fromthe bottom
su®tibheopahliarys reopamd 4 @ eal exhaviStooperitngpebhirags 66
shown in Figs.10A-10C so that the air energized by
are hprdat dedyinahize Uowercp ot eand mpper mrt;emsmémls@ly

en the sucti.o / cl I 68 20 h t
of (s 1 880 nodilyds R AeS Ot Bt BBYYORORENE bl SE ot FBAL 0B -

/8C r d n r
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70 W& ?'J:Qﬁzﬂ@éh ©f dden it subtessh ér?:[‘ﬁgspé@taﬁﬁd each
78A- 78C are changeabl e in |ncI|nat|on angle. 25 The
of Cthiéeakhphafitesop8ALRGE i6% | rExhaed tddwmmr faoem loleated
side wall as shown in Figs.10A and 10C to gui de the
at ggachnedgithel eyhanshAreRinggn$674 to circulate in

Firtehe Rhe Shoret Bheiin 268 o v B tfa8a wien o
ba€£8§§nga nel 0 Y %%%I?qn%aggﬂg@ 84 2nd @dxhalsd 10c.

S are opened, e curr blates 78A-78C i's

Aid N$t88AsURIRIY frwen bAetede svd3 ias widoWnditection of
Fig.10B to all ow outside air to be sucked by the

thexhabstlearls FReapdogat¢ed ybyanher/dbanteryhéams tety

;&;fgjghsg?ﬁgggmeéﬁ?{iset e};?l;get g% (J').lét %Ir%%j?ée}ihgovce:glvgre the
heat exchange pipes 56A~56E and the battery module 33,
extending from the bottom of the battery room 35 to the
exhaust openings 66 as shown in Figs.10A~10C so that the
air energized by the battery fans 74 circulates in the
battery room 35 when the suction open/close valves 68 and
exhaust open/close valves 70 are closed.

Current plates 78A, 78B, and 78C are provided in the
battery room 35 in the space between an end of the battery
module 33 and the side wall of the vehicle. These current
plates 78A~78C are changeable in inclination angle.

The current plates 78A~78C is inclined downward from
the side wall as shown in Figs.1l0A and 10C to guide the
air energized by the battery fans 74 to circulate in the

battery room 35 when the suction open/close valves 66 and

exhaust open/close valves 70 are closed. When the suction
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exhaust fans 72 and exhaust openings 66. Further, a
cooling control device 80 is provided. The contro
devi ce 80 sel ects based on battery tenperature,
battery roomtenperature, and outside air tenperature
10 whether to adopt cooling of the battery nodul e 33
by introducing outside air fromthe suction openi ngs
64 and exhausting the air cooled by the battery

he_exh
op{heaE CE AR FonLTs S5 UL B o, Bherida [ O] Bletent
pl@@é&eﬁﬁAL%ﬁ 3Ps t PnEh Qe @t Fpwaran shldm bﬁ{é e YakOQA11 as

5, or cooling of the battery nodule 33 by

shwﬁrﬂﬁitmiggmtmoltadaaurovmm'eshbp ahe abr beondickieahdrys the
29 into the heat exchange pi pes 58A-58E in the battery
exhavat 88nso7Rndndebaltiestplfame af rinhot heephatéeyy room

room 35 and allow ng the air cooled in the batter
35 PR 4GS Ep Act RS K5 RaPHBEUbRECYSnLbd R Shrodan the

exége% n /cIoS}ang% %%é ,{lg QRS éﬂé§e val ve 68,

|n 03|ng 0 aus open/ccl osé val ve 70,

i@t 0 apghe ndy a&@tfanraablm@t@o Bi-gBGvided. The

actuation of the exhaust fans 72, and actuation of
conititohatieeticd 886 261&4tar ® st dNah baltte mpntemperd tmre ,

the control device 80 so that batte2¥ tenperature
ba%@prﬁaMQﬁmatﬁmnﬁnatwﬁﬁpaﬁn®r@Pﬂﬁﬁ @xa/pl ctemperatiure

whehEE: %%Svééﬁé“tf’?t Pootdti e tha bakipgy aghuld 33 by
:Lntgfgﬁgrc?fn fﬂ&éré{ §| f%bﬂ\olﬂﬂte ﬁltb'égz} gs 64 and
ery oom t enper a%ure 'S | ower an out e al r

exH&ABLAUMIMALR £80flEDY NENEaBA titR 18AMMYATRENBBY from
or at start of operation of the vehicle in winter, the

theathatst Spdedinnes &b aldmwodhenguefi t)heolpemtelrcysmodule
val es 68 and

33 by allowing the air in the battery room 35 to circulate
in the battery room 35, or cooling of the battery module
33 by introducing cooled air cooled by the air conditioners
29 into the heat exchange pipes 58A~58E in the battery room
35 to indirectly cool the air in the battery room 35 and
allowing the air cooled in the battery room 35 to circulate
in the battery room 35.

Opening/closing of the suction open/close valve 68,
opening/closing of the exhaust open/close valve 70,
inclination angle of the current plate 78A~78C, actuation
of the exhaust fans 72, and actuation of the battery fans
74 are automatically controlled by the control device 80
so that battery temperature approaches a target
temperature.

For example, when it is judged from outside air

temperature that it is winter now and it is detected that
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exhaust open/close valves 70 to be cl osed, the exhaust
fans 72 to be not driven, the battery fans 74 to be
driven, and the current plates 78A-78C to be inclined
at a proper angle, so that the air enclosed in the
battery room 35 circulates 10 in the in the battery
room 35 energi zed by the battery fans 74 as shown by
arrows in Fig.10A. Wien it is judged fromoutside air

. " : . . om |
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eneration in the battery nodule 33, the contro

tenfiS¥8e U@ AN D¥E §BeoFuddd orhepeasel ase eaml gsm68namdy or
exhaust open/cl ose valves 70 to be opened, the

at stlrausoff aperzx ton lnf dihieverhitdie Bax vénfefanghpicpgtrol
be driven, and the current plates 78A-78C to Re

devigei fH 2818Ws pREpetUGhiPE sPERACIORS Y814 P8 and
i ntroduced ,from the _suctio en| 64 i

exrb%‘llf FPFBEH-ES LN e ;7[93?839? %rlgﬁsg%ét ﬁcreﬁegf(a aEast{St fans

72 REYNID BG 113, dhe PNESHEEte2S $RAW 7Y t¥ b@Wariken, and
Fig.10B. Wen it Is judged fromoutside air

thd eMefehtElibat 78A~280 soshemaichbnedt &t acpmiopEr angle,
device 80 allows a part of cooled air cooled by the
so dgilratt ik wionemsbosed be the raltitedyt soomhdShehrculates

. exchange_ pipes 96A-96D in the battery ro 35t co

in THE 3PVERR DRECEEN S0P A5nPe8Lanr 44ty Ehebathery Tans
suction. o Lc al.es a exhaust open/cl ose

74V%TVE§OW %§5 %?%Sg%ogghfﬁfﬂéﬂg£ﬁaust fang 72 are not

@it tihe jRGL 8T ¥rbansutéidi® Lt iedmpadtidi®e that it
current plates 78A.-78C are inclined at a proper

is anigleer svowhahdt he hsrdebekcdased that et hatyet gmpesmture
35 and cooled by a part of the cooled 5 air supglied

or fhaktemy ai9oBoseMueIREdregis ighess than outside air

temperature due to heat generation in the battery module
33, the control device 80 allows the suction open/close
vales 68 and exhaust open/close valves 70 to be opened,
the exhaust fans 72 to be driven, the battery fans 74 to
be driven, and the current plates 78A~78C to be inclined
at a proper angle so that outside air is introduced from
the suction opening 64 into the battery room 35 and
exhausted through the exhaust openings 66 to the outside
as shown by arrows in Fig.10B.

When it is judged from outside air temperature that it
is summer now, the control device 80 allows a part of cooled
air cooled by the air conditioners 29 to be introduced to
the heat exchange pipes 96A~96D in the battery room 35 to
cool the air in the battery room 35. In this case, the

suction open/close vales 68 and exhaust open/close valves
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the in the battery room 35 energi zed by the battery
fans 74 and passing the vertical air passage 118 as
shown by arrows in Fig.10C sinmlarly as shown in
Fig.10A. In this way, battery nodule 33 is properly
cooled 10 through the control by the cooling contro
device 80 in accordance with battery tenperature,
battery room tenperature, and outside air tenperature

70 S%rtggahése ?’f ogét er%’)g%lgl?'l 33 I 375“ 9‘@6%39 ng(rgtne the
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no e can ongat ed The fifth enbodi nent]
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Figs.l1--13. In the fifth enbodi nent, the batteries
in driee h@tbheey swom tIatanchedpatedrpyf ansant afethe copled

of the 20 batteries 33 and heat exchan es are
aipreypadd eghdiieomt Eeebét%reﬁpff%hglem%sg a7r$ yEfa s in

es. | hereafter

bat t f d
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74 V\ngﬁhpg & k}?dtm%é! fansithl aéfragb%@'@etplbab%r %lhcﬁml by

es o e batteries 33 (this 25 arrangenent of
arb@wbeﬁmw-l@ heceafltrarla:eiyraed sthoven LAt &riay. 10A.
arrangenent) and heat exchange pipes 96A, 96B, 96C,
dmd oBDsareayocahattadiyacenduidiee B3t ties yPF-”emSeIYlIYor?OOZLed

top _of the to the batteries 3 O her tha [
thxpREPalthe CUNEEPuPEh SRR AL PRI fg%rgﬂ aavige 80 in

ac%%ﬁﬁg%%éﬂmjlgh a %%%é?ﬁalkﬁﬁﬁgkgﬂﬁge ttery room

&ed 16 an ry roon135

terﬁﬁ&?’ﬁr&%e pi pess eshierdiddy haxrt h@exhﬁb&%rﬁ/uféomo%that the
['ongi tudi nal direction of he vehicle are connected to

batbergombdla 35 feed aweéd90o dppaatteofimias owatedptpper
the air conditioners

temperature circumstance as possible, as a result usage

life of the battery module can be elongated.

[The fifth embodiment]

A fifth embodiment will be explained referring to
Figs.11~13. In the fifth embodiment, the batteries are
mounted such that the battery fans 74 are on top of the
batteries 33 and heat exchange pipes are provided above
the battery fans (this arrangement of batteries is
hereafter referred to a vertical arrangement), differing
from the fourth embodiment in which the battery fans 74
are attached to lateral end sides of the batteries 33(this
arrangement of batteries 1is hereafter referred to a
lateral arrangement) and heat exchange pipes 96A, 96B, 96C
and 96D are located adjacent the battery fans 74 on top
of the to the batteries 33. Other than this is similar to

the fourth embodiment.
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29 is introduced into the heat exchange pi pes 96A- 96D
via the cooled air feed duct 90. A fan 92 is |ocated
in the cooled air feed duct 90 to force the cool ed
air into the heat exchange pi pes 96A-96D. 10 Inl et
current plates 94A, 94B, 94C are provi ded downstream
of the suction fan 92 in the connecting part of the
heat exchange pipes to the cooled air feed duct 90 to

cha ciio f jthe go | t

DS 1 EET LB e §°%b 81 i IR ke o
is b%gﬁécwdIt%]%heﬁadoéSCMahewew HdWih i3t e tas xthedh ge

are renmoter in position from the duct 90 toward the

pigeat erxemanigeg pipe tHD satteaty tiwomcasl ech alongstudinal
i ntroduced into the heat exchange pipes 96A-96D as
dirgobihhy ofs h@s\seﬁmglemmnc%ng@é@q it i *@heliootlﬁ@ air

heat exch 96A- 96D | ted ab
Feqmaury Sond AALErG a7 (R fop BRADS 458 GrndRs ohers

29 QA L&r Féd@éedofh't%t thd he '}:{t %;?ér?énaof O§t§|§et9%sd~£968§v1a

are prOV|de he "Connec art

th&NdSo ot at Ra hepteae¥iANGSo Pi pes to the heated air
outl et duct 100 to change 25 flow direction of the

ao@laad E risslecadtdd yimstipessbblled aime feedt dawtr &t to
pl at es 94A-94C and outlet current plates 98A-98C are
for¢adhe sankedoviedinte thedertiexohande RERCSII4P 96D -

outl et duct 0 A f 102 te
Inlte%e it SRt pTabEe Bisa S EB R AcATe Pray LgedidbiRgtTean
e hr, t
YA gk ok 4 N O Cholilc S Ppat el M e noa
exéﬂ&mgegpwesstwaﬂh@a@&ewao&u@»e@ebm tdecbabberty change

fans 74 as shown in Figs. 13A, 13B, and 13C. Air
flow redbnegtiide oF phat eoblleed sajr ovs dotoobhdyves ppesible.
Thg“¥§l§%qgggggn%|giates 94A~94C are longer in length and
smaller in inclination as they are remoter in position from
the duct 90 toward the heat exchange pipe 96D so that the
cooled air is introduced into the heat exchange pipes
96A~96D as smoothly as possible.

As can be seen in Fig.11l, the heat exchange pipes 96A~96D
are located above the battery fans attached to the top end
sides of the batteries 33.

Outlet current plates 98A, 98B, and 98C are provided
in the connecting part of outlet side ends of the heat
exchange pipes to the heated air outlet dquct 100 to change
flow direction of the cooled air as smoothly as possible.

The inlet current plates 94A~94C and outlet current
plates 98A~98C are fixed to the cooled air feed duct 90

and heated air outlet duct 100 respectively.

A fan 102 is located in the heated air outlet duct 100
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96A- 96D and the battery nodul e 33, extending fromthe
bottom of the battery room 35 to the exhaust openings
66 so that the air energized by the battery fans 74
circulates in the battery room 35 passing a vertica
air passage 118 10 when the suction open/cl ose val ves
68 and exhaust open/close valves 70 are closed. In
the fifth enbodi ment, current plates corresponding to

to ﬁ:h%er Gar r e e%ﬁlaaltlg? %ébgt%'t% Q:fhrt%%flo{:'flghoﬁ %(‘H Mt YF to

OVI eries are vertica

fﬁngﬁ@ neatd@t ai s dhecpat her e;%r?@l@isnah:@cezob s@ide.
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tﬁiﬁfa’zﬂi £ 1LovBr § 8l stteeam d¢sn e gueelldoyd thye tihat beatyjtery
fans 74, the current plates 78A-78C to change the
fawvertd oal sEoww th Foca$ oh33f 1HB, aﬁlmd 153G edrh X 6 Unpap guide

direction for each battery are n e 2
Plate 46 t4F RHOULASS .toh P¥P5k§ Eeegnﬁﬁéhgﬁghséipes

s attery. Qo h f
961% Pourrﬁ] tlflrg ?af’t?f‘ﬁrn‘@ ?{th‘é %g,ngg% gertlr# éf'oﬁ the
bop’@é{l‘nCSfl@ﬁe' %a&"t‘é’fﬁeﬁeoﬁqhQSCQﬁt k@le @ﬁéﬁ&@s&z@péeﬂﬁﬁéi 66
based on battery tenperature, 25 battery room
so taFethlcuaer endrgutza déyathet papéeatyufansmMidt bércudates
adopt cooling of the battery nodule 33 by |ntrodu0|n%
in dihsikrt beryf Foam RS PAGSIdHY chérfmgscsd ang passage 118

exhaust th | ed_t he batt le_ 3
Wh?ﬁe {J}z?kgggf’ g’ﬁg%lrr?égg% 8,5%0036}1?3/& ?ﬁeeﬁg eF?EqauSt

op%@?§h85%3vé¥¥gg 95"@&”%1?3 alrlrwthe battery room

0 Circu battery room 35, or cooling of

trhe thad trerpe Nosib8did iy, idif pdHE Pt etbBrésponding
cooled by the air conditioners 29 into the heat

to evtohanger hpes1884- 38B~78C et bt efiqurbbnebgeiment are
noiI: rI])CJI:IOrvefcticla Cfgltﬁg?)a%ge;:getsh:% baﬂ?é %eyrégggnl?ig g?:(lj:anged
that is, the batteries 33 are placed so that the battery
fans thereof are on top sides thereof, upward air steam
is produced by the battery fans 74, the current plates
78A~78C to change the vertical flow direction of the air
stream to lateral direction for each battery are not needed
as is in the fourth embodiment.

Therefore, the construction of the battery room is
simpler as compared with that of the fourth embodiment.

Further, a cooling control device 120 is provided. The
control device 120 selects based on battery temperature,
battery room temperature, and outside air temperature
whether to adopt cooling of the battery module 33 by
introducing outside air from the suction openings 64 and

exhausting the air cooled the battery module 33 from the

exhaust openings 66, or cooling of the battery module 33
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allowing the air cooled in the battery room35 to
circulate in the battery room35.. The control device
120 controls automatically so that battery
tenperature approaches a target tenperature in the 10
simlar way as does the control device of the fourth
enbodi nent except for controlling the current plates
78A—78C of the fourth enbodi nent, for such current
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ve e alr enc e batter room

lnﬁghglngE@hgp;f@ohhg5battery room 35 energlzed by the
battery fns 74 and passing the vertical 25 air

raes agm thddl ade shawn 1l2yo aromhsoils Em:o]ﬂa!tiuhéayi tsa ¢£hat
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i
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driven, and the battery fans 74 to be driven, so that

areuistdpraividexd | hhr atuec g f tonembogl Bnentti on openi ngs

64 into the battery room 35 and exhaust ed

For example, whén it is judged from outside air
temperature that it is winter now and it is detected that
battery temperature or battery room temperature is lower
than outside air temperature which is often the case in
early morning or at start of operation of the vehicle in
winter, the control device 120 allows the suction
open/close vales 68 and exhaust open/close valves 70 to
be closed, the exhaust fans 72 to be not driven, and the
battery fans 74 to be driven, so that the air enclosed in
the battery room 35 circulates in the battery room 35
energized by the battery fns 74 and passing the vertical
air passage 118 as shown by arrows in Fig.13A.

When it is judged from outside air temperature that it
is winter now and it is detected that battery temperature

or battery room temperature is higher than outside air

temperature due to heat generation in the battery module
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to the outside through the exhaust openings 66 as
shown by arrows in Fig.13B. Wien it is judged from
outside air tenperature that it is sunmer now, the
control device 120 allows a part of 10 cooled air
cooled by the air conditioners 29 to be introduced to
the heat exchange pi pes 96A-96E in the battery room
35 to cool the air in the battery room35. 1In this

th t |
33 83‘2‘}9 ccf%liggg I %g”‘fgeearyrééd gs%%ég e?ﬁe ex aus%wa%ﬁénéflose
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the air enclosed in the battery room 35 and

thé:@he&iuby fanpark @b bkededslead, aind stippl bet tbrymftans 74
air conditioners 29 circulates in the battery room 35
to(hﬂyipz@dnbysphﬁhdﬁnqwﬂglﬂﬁsaii aﬁdlméﬁﬁﬁﬁcﬁﬁeffqm the

vertical passage 118 20 as arro

Suc‘s‘ih‘??dﬂl’?né§9§h6\ﬂml¥’ﬁ° Ehs. H%*Ateﬂ BP&’Fh t%nfih%’ghaUSted

od| the hatter at ed
to JHY olFPy s hSudh 6R5 BiRUE: e il 8 g, ghow
v f@Rsowé qﬁplﬁggliggned at the upper end of the 25
battery nodul e 33, air enclosed in the battery room 35
Ahemniirt ivyesidged rboronudbatdd dd aise upmperbétweethiaie it
batteries energized by the battery fans 74, therefore,
1S(ﬁmmmﬁg‘éﬂﬂECttbﬁ1QQP¢%@leﬁ9WﬁﬁﬂnbZPsaﬂﬁéﬂﬁﬁs@dP&ft of

heat con t ffect. 27 I.n thi dj
coq s idAh R ety RS cALT niand ShoReRordy 8 e
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I'n accordance wt mper at ur €,
bated+Er YooY efpeEdbyr @hedfi PULHI Bedibathtery room 35.

tenperature, so the battery nodule 33 is allowed to
In Gpeirsitcase, the suction open/close vales 68 and exhaust
open/close valves 70 are closed, the exhaust fans 72 are
not driven, and the battery fans 74 are driven, so that
the air enclosed in the battery room 35 and cooled by a
part of the cooled air supplied from the air conditioners
29 circulates in the battery room 35 energized by the
battery fns 74 and passing the air vertical passage 118
as shown by arrows in Fig.13C similarly as shown in
Fig.13A.

According to the embodiment, as the battery module 33
is located vertically in the battery room 35 such that
battery fans 74 are positioned at the upper end of the
battery module 33, air enclosed in the battery room 35 or
air ingested from outside flows upward between the
batteries energized by the battery fans 74, therefore,

cooling effect of the battery module is increased by heat

convection effect.
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in as nore proper tenperature circunstance as
possible, as a result usage life of the battery
nodul e can be elongated. [The sixth enbodi ment] 10 A
si xth enbodi nent will be explained referring to
Figs.14-16. In the fourth and fifth enbodi nents, air
in the battery room 35 is cooled by introducing a
part of cooled air cooled by the air conditioners 29
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pressurized air froman pressurized air source of the
codEh §l ecos tirtdY odiseiice0 dard ovadeopaaaidy e whth battery

generator 131 and cold air generated in the | ow 20
tenmpapatatrer.e tattgeyeraon tempegrativeet | pndtewkistdg air

into the battery room 35 to_cool _the battery_ nodul e
temgerafurife SQitRf %%%FM??U&&??&&%#%‘%V‘% &0 gpeggte

._in the batter room 35_i.sS t he ' .
in &5 AT EnBEaPTEnt S SRS E (1):\17\1ﬁ:e| ncﬁgswg%gkﬁégc%{;gséibrle ’
as PLOGUL 15%&&&&/ 1254 era%ereher%étfeggn%aaane_lﬁahs be
introduced into three cold air pipes 134 extending in
eldg@téadi nal direction of the battery room 35
adj acent end sides of the batteries 33 opposite the
[Fatet exixthnemppdimmentdl d air is produced using
gressurized air used as .a pressurized.air_for _ 28 .
ct¥hkthg HebPadmedifchvid L PeprakRiajnade FeSfT R tO
. B uppl ying pressurized air to the [ow tenperature
Fl%ﬁ%lgggﬁérator 131, cold and hot air are ejected from

rhetdlel £0a98 ahe £iFkn 2rbeadiAWnttyTperat Unetdle battery

generator 131 is a cold air gun
room 35 is cooled by introducing a part of cooled air cooled
by the air conditioners 29 into the heat exchange pipes
56A~56E and 96A~96D respectively, whereas in the sixth
embodiment and a seventh embodiment which will be
explained later, pressurized air from an pressurized air
source of the vehicle is introduced to a low temperature
air generator 131 and cold air generated in the low
temperature air generator 131 is directly introduced into
the battery room 35 to cool the battery module 33. In the
sixth embodiment, attitude of batteries 33 in the battery
room 35 is the same as that in the fourth embodiment.

As shown in Fig.14 and 15, cold air produced by a low
temperature air generator 131 is introduced into three
cold air pipes 134 extending in longitudinal direction of
the battery room 35 adjacent end sides of the batteries

33 opposite the battery fans 74. The cold air is produced

using pressurized air used as a pressurized air for
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conposed such that when pressurized air is introduced
into a hollow pipe to swirl in the pipe, cold air is
ejected froman end of the pipe and hot air is
ejected fromthe other end of the pipe. It needs no
refrigerant to produce 10 cold air. An

el ectromagnetic valve 132 is attached at the entrance
of pressurized air to the |low tenperature air
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suPEPiNY GhPe58arAflzddeaild ebeddHOMGRLt temprirerdse. air
ree cold air pipes 134 are | ocated adjacent the ends
geméraberbastier imsl 8awapheitt aitro atrfee et teg fapm Ehe mir
the enbodiment. The cold air pipes 134 have cold air
gemerabpor dFdni ngs 136 so that the cold air flows out

fromthe cold 20 air pipes 134 agai b i
TRt LA R Ay BT APBE A GRS | o o A QUPhALT 9un

uj P [ L.the s K ;
corabpa s TbR S T ML PRETSRY B S, REPEERbs nto
a H&Pﬂb§5gti‘i)é e exiapst iQPAHSGSi HE, agoIMWML Lt Nis ejected
Fi gs. 16A, 25 16B and 16C. Current plates 140A and 140B
fra@neanr evidded thetpbeplatingt ywhoboai85iisn ejeckpdcérom the
between an end of the battery nodule 33 and the side
othpr|end eficthenpripe. FheseedsmegefiibyeEarfohoaRgoduce
140B are changeable in inclination angle. 29 Further,
cold :3dFi'ng control device 142 is provided. The control

AeVE 58 HMAREL RELT NPSTYeON3 B L itk JOHPATA WS entrance

ery roomtenpera .Ufe, a outside alr tel’rper ature
of Wetbaurtizsawlopircesl ithe afow heetipbratyur®duie ga8nkyrdtor

introducing outside air fromthe suction openi ngs 64
13hndand introduction of cold air into the cold air pipes
134 is controlled through opening/closing of the
electromagnetic valve 132.

Three cold air pipes 134 are located adjacent the ends
of the batteries 33 opposite to the battery fans 74 in the
embodiment. The cold air pipes 134 have cold air outlet
openings 136 so that the cold air flows out from the cold
air pipes 134 against the batteries 33 piled vertically
in three steps.

An air stream guide plate 138 is provided to cover the
battery module 33, extending from the bottom of the battery
room 35 to the exhaust openings 66 as shown in Figs.16A,
16B and 16C. Current plates 140A and 140B are provided
in the battery room 35 in the space between an end of the
battery module 33 and the side wall of the vehicle. These

current plates 140A and 140B are changeable in inclination

angle.
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exhausting the air cooled the battery nodule 33 from
the exhaust openings 66, or cooling of the battery
nodule 33 by allowing the air in the battery room 35
to circulate in the battery room 35, or cooling of
the battery nodule 10 33 by allowng cold air produced
by the |low tenperature air generator 131 into the
battery room35. In this way, the control device 120

GRL{ I% agt& iaﬁgl c%nscorJJ;a&evP Lteyy &gng%%we% The

approac erat ure or exanpl when 1

coﬂl@rb@l‘_dg%QJ_fJé)mM“s%ﬁ@c@brba%@dt PO £y thahpklraituire ,
winter now and it is detected that battery

batesper aladie eemptetyreqomiénpartdide asd ohempetiadtmre
outside air tenperature which is often the case in
whebhey e nedgpdr aeoddda of dre abiditenyt ROANEf cBe PY

h | d
inboabeld et Saf8res sRA IRl S0 SLLRNSPbEE S P ane
etzQuE%ln %ebsaie.l[dr é@g%g)éh@i}? f e f ﬁleGQ.en@% from the
he er

driven, ans iven, the

exBhESEN BpRANGId S 6’@' V8r138011@.nk§3 oﬂ?|1ﬂ$@Cbaﬁﬁdrtyh&|odule 33
current plates 140A and 140B to be inclined at a

by pibpewiangltthe s@ithan thezbatEery0$abmrﬁ$h90ba@r@qﬁate
25 room 35 circulates in the in the batterg room3

in gifee gb@§i§erb?y Eceir: )l bﬁt e?Py £aRd 1M £F sHhan %}'/t&lrﬁ?oWé’dule
i.n Fi

. dged f
33t%a?&f>m1élq oLt St BB RB ST e §v GkbappEs ture
ait h&% tatted' 1ML abUEfe 85 t@ff@’o&ﬂog‘st emertfhtllé{ &ay,

an outside air O tenperature due to heat

tthFi%ha:tﬂ&I] geviike bﬂhberdbrﬂ‘vﬂdh.e aftoimhe ic@ltYPl so that
device 142 all ows the suction open/close vales 68 and

batkbaystteopmw atose wmpmnﬁdneSOabéaxﬂﬁédtemﬂﬁiature
exhaust fans 72 to be driven, the battery fans 74

Fomr iedeHPLfe eVRERr okfigndfi cIV9GE 1359 BRtEY %d Sair

tempgrature that it is winter now and it is detected that
battery temperature or battery room temperature is lower
than outside air temperature which is often the case in
early morning or at start of operation of the vehicle in
winter, the control device 142 allows the suction
open/close vales 68 and exhaust open/close valves 70 to
be closed, the exhaust fans 72 to be not driven, the battery
fans 74 to be driven, the electromagnetic valve 132 to be
closed, and the current plates 140A and 140B to be inclined
at a proper angle, so that the air enclosed in the battery
room 35 circulates in the in the battery room 35 energized
by the battery fans 74 as shown by arrows in Fig.16A.
When it is judged from outside air temperature that it
is winter now and it is detected that battery temperature

or battery room temperature is higher than outside air
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the current plates 140A and 140B to be inclined at a
proper angle, so that outside air is introduced from
the suction opening 64 into the battery room 35 and
exhausted through the exhaust openings 66 to the
outsi de as shown by arrows 10 in Fig.16B. Wen it is
judged fromoutside air tenperature that it is sumrer
now, the control device 142 allows the

m;)eef5£8g%gﬁ o]\!?loerﬁeti #g@?éQa*E‘io‘?P%Pdcrﬁé’ gdetety fodule

'S € EC ow tenperature alr generator

33 1%3hé %J&t?@l‘ Beradwead s ip1bhe enkdsaidt jmpespdisclose
‘The batteries 33 are cooled by the cold air which

valld ©Ws8 odhdf exhdiet copdn /aikope pesl¥@s tTdware bhaeopened,
batteries 33 to directly cool the batteries 33. In
the l[fxhaass, faps é?%tt%rb%p@m&?@se% gatpgrypfans 74 to

be S5 luiaT: Phoad HorrORPGERt (R DTT g2 fiho & 4ree  ana
thedrc:I Yl:%:nent g{fja{:QS f&'bhegﬁdpi %ﬁ%&%l@l@%&& & @ proper

i'ned roper angle, so that the cold air

angﬂfé‘ersﬁé ech By éﬁ‘@s'l% at:LQ:"B.@ A Al e genebat eheldtiction
circulates in the in the battery room 35 together

opemimgtée smtoi bhehbalbdtetey yaoo@RRBH eemaavgsted b;arough
the battery fans 74 as shown by arrows in

thesigghaesy apesiads 6P M. tiea O%Sh@ﬁt Pﬁn%HO&’B‘OPé( arrows
accorglng to the sixth enmbodinent, the battery nodule

in F5i 6Fe cooled directly by the cold air ejected

th%rnct&nt ; (f ﬁgr%gfneoﬁlt 5 iR YA Vedpdradhrddnaioh it

ing control device 142 in
is acsﬁﬁﬁrdéﬁcenw h haid ergoheppar adend cdatl ey addows the

t enper at ur e, and outside air tenperature, so the
elénﬁtemygnuthmeva$v@ad323t@obedonﬁn§dnﬁQkt?aﬁnGOld air
lseffectgvely an% 5|f%5”|qxegr%%ué§”§§§ Igngggy%r 131 to

wriprtedehpomtiie temp g
be introduced into the cold air pipes 134. The batteries
33 are cooled by the cold air which flows out from the cold
air pipes 134 toward the batteries 33 to directly cool the
batteries 33. In this case, the suction open/close vales
68 and exhaust open/close valves 70 are closed, the exhaust
fans 72 are not driven, the battery fans 74 are driven,
and the current plates 140A and 140B are inclined at a
proper angle, so that the cold air generated by the low
temperature air generator 131 circulates in the in the
battery room 35 together with the air in the battery room
35 energized by the battery fans 74 as shown by arrows in
Fig.16C similarly as shown in Fig.l1l6A.

As mentioned above, according to the sixth embodiment,

the battery module 33 can be cooled directly by the cold

air ejected from the low temperature air generator 131
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circunstance as possible, as a result usage |ife of
the battery nodule can be el ongated. Further, cold
air for cooling the battery unit 33 can be obtained
easily by the | ow tenperature generator 131 10 using
pressurized air available in the vehicle w thout
utilizing the air conditioners 29, so piping to
introduce a part of cooled air cooled by the air

diti 9 f i is .
en SO0k BSRCERRRAL Oy HiE B g b e an
actSHHER de @i Ent O ddie SPRCE temptatdhpeNeedsgdt targ t kvom

system can be sinplified. [The seventh enbodi nent] A
temg¥eatthrempetidenit wille e rexplmgewratueker sionghteobattery

Figs.17-19. In the seventh enbodi nent, the batteries
mo@3leaBd grnahgedorskedondryg gyiicklh am@ ¢ffegtively and

_enbodi nent, 20 differing fromthe_ sixth embodj nent iQ
is wRiliPi e et t ePedat 3 eaéT%ﬂﬁng598F£|§?mgﬁfa ure

Ci%ﬁ%%s%;arl} éep%“gat %gésyb%.o%,l O%%t gdrgguﬁcl?p%séégg lla_‘Ltf‘:‘er %f the

eries positeé to attery fans

ba’t?é’erg hyadT@nchhi $d e BbAhhtea.t o the sixth
enbodi nent. 25 As shown in Fig.17, a | ow tenperature

Fdurgeseratondlalir ifSoprovbddch qattles amtitpanyt usfit B3 can
battery room 35, to which pressurized air is supplied
be tobpadteck a$ 1 PY the dd tamperatyge ggpedatnn 131

the cold air gi es cold air %
o

. . ' . 194, An . .
us PG PRsRAIHGE FER A 463 1e0A4 abhed it Ygiatcls without

ut fﬂ&%&g rt?l%s %?.%Z%%rn:g]['elgl GhE rls0 ZBUGSBOP’ab%!Hbe e Hﬁlt%ﬁ.‘;g duce

genera nt roducti on of co airinto

a ¥ oAb N ik5¢ il £@BY @Heed itrthton@i tioners 29 from
openi ng/ cl osing of the electromagnetic valve 152. The

thé oad redapertalr d ciat &dgénetaeospksie ke tWeesahcasaiohing
tenperature alr generator

27 and roof 13 and to return the air to the space is not

needed, and the system can be simplified.

[The seventh embodiment]

A seventh embodiment will be explained referring to
Figs.17~19. In the seventh embodiment, the batteries 33
are arranged vertically as is in the fifth embodiment,
differing from the sixth embodiment in which the batteries
33 are arranged laterally, and cold air pipes 154 are
located adjacent the lateral ends of the batteries 33
opposite to the battery fans 74. Other than this is similar
to the sixth embodiment.

As shown in Fig.17, a low temperature air generator 151
is provided at an end part of the battery room 35, to which
pressurized air is supplied to produce cold air. The cold

air is introduced into the cold air pipes cold air pipes

154. An electromagnetic valve 152 is attached at the

32



10

15

20

25

131 explained in the sixth enbodi nent. The cold air

introduced into the cold air pipes 154 extending

along the floor 6 of the vehicle in the battery room

35 and flows out against the batteries 33 through cold

10 air outlet openings 156 of the cold air pipes 154.

In the enbodinent, three cold air pipes 154 are

pLovided under the batteries 33 to correspond to

three r 0 rjes._.JThree dy ai,r 'ﬂﬁéi re s
enﬁ%%%ggd%\a%jpa%%%sg%ﬁeéeg%d%lgf R8P G 1Bk RS d 8 G

gePPRELEE15Q 1 Ba dPahitsfoqhd8s ot oitNcbha 43 redad My cold
The cold air pipes 154 have cold air outlet openings

airdlpd pres it itsheoadlre b ed filmsught op e nimighes low$ tngad ¥ the
pi pes 154 against the batteries 33 arranged in three

elegwsomagns rict reahvgui 46 2pl affhe 389w Jreppgegtuge air
cover the 20 battery nodule 3 ext endi from

GeTHRRE BAFof SEES tie TS b o35 HeT R HEn ERABuEE FopRRERGE o
13166e§&‘§:é.§ﬁ%g83 Ty FLES é%é:th 19Bpad k3G . A vertical air

pass i's fornmed adjacent the side wall of the

el (b S1aNatihe PatbeandewmAbot ard | @vndt heimipipes 154
the battery room 35 to circulate. 25 Further, a

exttanding adogltidevilomot6@ 06 PheoweleilclEhén tbet belttery
devi ce 162 sel ects based on battery tenperature,

roq;mﬁtasﬁaydr §dewscApdr agaid s ok obaditer s TP h £01d

. Whet her to _adqpt caool jng.of. the tt dul

213 Y DURE! NBCOIRITA 36 rOF rchet RR L8 L FoR BN ok & the
. exhapstin e ai d t ] I

emtggg%rrngétt'he e%(%agg?%oggn]f nﬁggﬁég 1%'}9(?2%} i%&g?@ t@ hlae(%mder

thdddief &r 18dus 8 83 cdyrakbowd @ o bAraie rowst b€ battemyies.

room35 to circulate -in the battery room 35, or
Thm@ld:cmgdoairhpib@ta ¢ motkllo GaBedbgdipicem thghelends of
theallga gggliceesd 3b (t)gle)ols?i.\,%é e{rge{:ggu[b%ttery fans 74 in the
embodiment. The cold air pipes 154 have cold air outlet
openings 156 so that the cold air flows out from the cold
air pipes 154 against the batteries 33 arranged in three
rows.

An air stream guide plate 138 is provided to cover the
battery module 33, extending from the bottom of the battery
room 35 to the exhaust openings 66 as shown in Figs.19A,
19B and 19C. A vertical air passage 160 is formed adjacent
the side wall of the vehicle in the battery room 35 to allow
the air in the battery room 35 to circulate.

Further, a cooling control device 162 is provided. The
control device 162 selects based on battery temperature,
battery room temperature, and outside air temperature

whether to adopt cooling of the battery module 33 by

introducing outside air from the suction openings 64 and
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air generator 151 and introduced into the battery room
35. In this way, the control device 120 controls
automatically so that battery tenperature approaches
a target tenperature. In this way, the control device
120 controls 10 automatically so that battery
tenperature approaches a target tenperature. For
exanpl e, when it is judged fromoutside air

exl%%tq?%rn.%gj t%e %%r'éoé) ew Qh%r b %@Pﬁ rh&dhﬁ.ed%tf‘ftretqn the

tery era ure or tery roomtenperature
exl'1§u§‘€"\%%)e:l=15_l.ﬁ§‘§n6 Ut Sk d@o@'lr:l.ntgermﬁrﬁ{él rea¥heely mddule 33
ten the case in early norning or at start of
by Opelatviiay afhé heivehincltde mawtargr rodme IHntootirculate
device 162 all ows the suction open/close vales 68 and

“in eidhaBe tipaY gloae 3l ves gooddnpef|tdiedoathery module

exhaust fans 72 to not t he batt 20 fa
33 07 8B o L4 SEn@ R b b, VAT VES RS Rhpre

alrbgqoe%é)éggm ; cuﬁh%dt fl‘?t ﬁu%cd Q%etgoa't'hé I?)%tb@ézt:grﬂoom 35.

Sin in the ttery room

In Y61 khe EBatiall @re.‘yﬁrlf@él& 2 ¥ 5HOYE Dyt amaeially
in Fig. I9A. When it is judged fromoutside air

sot erhartat ubattleaty i t teRperatmnéer appraadheets i sa target
detected that battery tenperature or battery room
tenpapatang e I trlﬁlgehé’raif héﬁl%lﬁ%‘i%oél ﬁithlé‘r@pﬁPé’t geatrols

aufgfieF JORnT CROLEB | RIBEERY SRAEGH GYE0 crBBsoaches a
taygg &@%égggﬁéggust open/ cl ose valves 70 to be
lreg

e exhaust fans 72 to be driven, the
# ek drpBe 74 wRenbeidriven, jaageldhe feloact Ib@it&gi@éi Cair
valve 132 to be closed, so that outside air is
tempéradused thamithe socinoaropewi agd 64 ist detigeted that

battery room 35 and exhausted through the 5 exhaust
babbéﬁﬁ’né@“'@@lifbt‘#ﬁé 8Lt Rpl& Ay m%ﬁﬂaﬁ%ﬁl% is lower

than outside air temperature which is often the case in
early morning or at start of operation of the vehicle in
winter, the control device 162 allows the suction
open/close vales 68 and exhaust open/close valves 70 to
be closed, the exhaust fans 72 to be not driven, the battery
fans 74 to be driven, and the electromagnetic valve 152
to be closed, so that the air enclosed in the battery room
35 circulates in the in the battery room 35 energized by
the battery fans 74 as shown by arrows in Fig.1l9A.
When it is judged from outside air temperature that it
is winter now and it is detected that battery temperature
or battery room temperature is higher than outside air
temperature due to heat generation in the battery module
33, the control device 162 allows the suction open/close

vales 68 and exhaust open/close valves 70 to be opened,
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Fig.19B. Wen it is judged fromoutside air
tenperature that it 1is summer now, the control device
162 allows the electromgnetic valve 152 to be opened
so that cold air 10 is ejected fromthe | ow
tenperature air generator 151 to be introduced into
the cold air pipes 134. The batteries 33 are cool ed
by the cold air which flows out fromthe cold air
i pes_154 r teri 33 ' | ¢
end fatat 59 17 M VLB FRe . i BAEELLY FaTs M vo
be ¥2li®%enld L b @i'@é@foﬂﬁgﬂ/e@i‘ﬁ%a\&a}é/qSB Y&Abe closed,
cl osed, the exhaust fans 72 are not driven, the
so halatteby tfsainke & aries dmityssducaddf tbe thersuttpoat epening
140A and 140B are inclined at a proper angle, so that
64 theteolthei Pagssarvat edony Iheandwerapetgdurtdizppgh the
generator 151 circulates in the jn the 20 battery room,
eXIIR boRBRBATN (6 § He of Re] AUERE AT AT EBPY S8F TV 1n
Fi enf§qized by the battery fans 74 as shown by arrows in
Fi g.-19C simlarly as shown in Fig.19A. |ncreased
Rkl &%Oljhﬂﬂ:;&ﬁfﬁfémb?{u'tﬁtird@lﬁﬂ‘g:én@ﬂ)&ra@iuﬁ:e that it
produced by the | ow tenperature air generator 151 into
is 2sdieebat hewy r adre 3cdwtdolectlewicoml 162 baliews the
nodul e 33 is the sanme as that of the sixth enbodi nent.
elegqgit ¥ ppagaetdr vakiedilifentto the srened, spdupatagold air
. located ertically in the battery room 35 such that
15 EAGH o RGN FRe, ho S TPRatuRe (i (FFRFTaRg oL to
be U LELLEEY TR Gnd%dPa ALt BHPlASAthAN 18 DatkRhes
room or air 1ngested rom out Si de fl ows upward
33 Beleesd IdtE PIAtheY eI Ehargvhath B dwe dift tfarom ftans colad
74, therefore, cooling effect of the battery nodule
ain piipws ddseddwahnéathe drabteirde seBBetp, dihe s mtaaql, the
nodul e 33 can be cool ed nore quickly and

batteries 33. In this case, the suction open/close vales
68 and exhaust open/close valves 70 are closed, the exhaust
fans 72 are not driven, the battery fans 74 are driven,
and the current plates 140A and 140B are inclined at a
proper angle, so that the cold air generated by the low
temperature air generator 151 circulates in the in the
battery room 35 together with the air in the battery room
35 energized by the battery fans 74 as shown by arrows in
Fig.19C similarly as shown in Fig.19A.

Increased battery cooling effect by introducing cold
air produced by the low temperature air generator 151 into
the battery room 35 to directly cool the battery module
33 is the same as that of the sixth embodiment. In the
seventh embodiment, the battery module 33 is located
vertically in the battery room 35 such that battery fans

74 are positioned at the upper end of the battery module
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effectively and is allowed to operate in as nore
proper tenperature circunstance as possible, as a
result usage Ilife of the battery nodul e can be

el ongated. 10 | NDUSTRI AL APPLI CABI LI TY According to
the invention, structure for nmounting batteries in a
gui deway el ectric vehicle driven by a
battery-operated notor is provided, mﬁth whi ch

b Cj i i ght...af i S E%l¥ ted
33@%?£véggﬁﬁﬂ%%§%gs£2g caﬁﬁ%:FgogFSg enou bat%ggfs ©
FrdR YTt 1 § COIBHE! @b%a&@b%@wd‘ér@rﬁ_ﬁ&%a{lﬂ@éﬁﬂégr ehe@lized

and running stability of the wvehicle is ensured. 36
by @Hd NEat ter$t fasisurmt f athepefibireg laidkingseffiext of the

gui deway electric vehicle which is driven by a
baibmrﬁrryo@ul@ehs mwegsgﬁdbvmaérpfgw%\}a&ﬁn efifi et n the

tt t bat t dul d
batfeLyp BPAULS of pat Tr |8 aPBO I mitP e adRIgH Yot 20
eff&%t!@@lﬁ) Sid POt Pli'oq}ae ade% a&ﬁgkat%' d&, & | fopk Eﬁ%per

cl e respective e battery roons being

mka&u&r@%ﬂ@@mgh%w%msgabm ofag he 30suahi @isﬁage
hernetically by a partition plate; suction openings

liferofnthedia thige out siodiei le rcant bet keldagated.room are
provided in the floor or side wall of the vehicle in
each battery room and exhaust openings for releasing

t f.Jhe vehicle are provided in the

INéb%ER&§P|Q§§ﬁ¢L§#ggP% each battery room whereby the
R%tctcﬁtalﬁpd%c? th efﬁ@eh%%.to@fy A CANr be £O! fRdut ing

outside arr. 2. Structure nounting batteries in a
batOtédeway igl ectdgutdeaiivc| eldeitweic byehikdld edy-idréeveby a

notor according to claim1, wherein each of said
bathb¢etgrppeauneed motor is prov1ded with which balanc:.ng
in weight of the vehicle is properly achieved, batteries
can be cooled enough, battery rooms are completely sealed

from the passenger room, and running stability of the

vehicle is ensured.
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20 protrudes fromthe side wall of the vehicle toward
the passenger cabin in a |ongitudinal central portion
of the wvehicle. 3. Structure for nounting batteries
in a guideway electric vehicle driven by a
battery-driven notor 25 according to claim2, wherein
each of said battery roons is forned under a
passenger seat. 4. Structure for nounting batteries in
a gui deway electric vehbﬁhgngri ven by a
battery-driven notor according to claim1, wherein a
battery control device is 37 provided in the battery
roomto nmonitor battery tenperature, current, voltage
1.1in stdactureofiom| mpanetingupphy tbrdmd hérbakat egpideway
nodul e when abnornmality is detected; 5 5. Structure
eld¢otrisunehig Usawhdabed si Aravem By a et EY r O WV f1ofor
driven(@y a battery-driven notor . _accordin Q_claim, .
ang rypdy ﬁ“%ﬁ@ﬁwgﬁ%vi e AT EREY BRR s%ogb@ﬁpﬁi§ng
0 [ j f i i
ba%ga%:& L8811 %%?ﬁf:ggeﬁ’a&k 8 %%Lpfaf(gb:{ycb% phRtllies are

| ry room ructure nount’ing batteries
fotmed BH deWMoo£! 68t khe YRINLEEedinvedtly fides adjacent

battery-driven notor according to claim1, wherein
sidaiwh Bl tofnhepeahngd eand s pediaige lypeaanhso firtd ¢ bartdery

in the floor of the vehicle in the battery room 15
rogms Shedaduia s bt t ivmed fF At tee passengeyti geldy of the

veLEThLt RoHR e G 0" Yo BRI ) BT sucton
o EfL RS, POr L EBRLES Yol o2ty U bR} oom
arécbrovided in the floor or side wall of the vehicle in
each battery room, and exhaust openings for releasing air
to the outside of the vehicle are provided in the side wall
thereof in each battery room; whereby the battery module
in each battery room can be cooled by outside air.

2. Structure for mounting batteries in a guideway
electric vehicle driven by a battery-driven motor
according to claim 1, wherein each of said battery rooms
protrudes from the side wall of the vehicle toward the
passenger cabin in a longitudinal central portion of the
vehicle.

3. Structure for mounting batteries in a guideway
electric vehicle driven by a battery-driven motor
according to claim 2, wherein each of said battery rooms
is formed under a passenger seat.

4. Structure for mounting batteries in a guideway

electric vehicle driven by a battery-driven motor

according to claim 1, wherein a battery control device is
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20 passenger cabin to and fromthe heat exchange pipes
are provided, whereby the cooled air is introduced
into the heat exchange pipes to cool air in the
battery room 8. Structure for nounting batteries in a
gui deway electric vehicle driven by a battery-driven
nmotor 25 according to claim1, wherein a | ow
tenperature air generator for producing cold air by

ordf7RY DIPTSERYT! SR I EOR MESTHBIIRA g rory

e vVehi cl'e 1S~ provi 0 supp e co

terfldrhPulRe RAIALLN! 09BN SO0 n Sbleln thedidtE8lYpower
room 38 9. Structure for nounting batteries in a

supplgeveyomel €6ér isatebiryl emdkinien Iwhen bathmoymddiiven is
notor according to claim?7 or 8, wherein a cooling
detoortedl device is provided to select based on battery

tenperature, 5 battery room:t erature, and outsid
5. air'@@ﬁﬁgpgpurgorwh@p t%%9a§g¥${%569§nglgf ?hegﬁlgeway

o1 FEY PRI DY akBVEAIHNO PUIBAEERY. du kD emotor

I'On openings and exhau e alr “cool ed the

acdtd hy WodWig i 0N tYRe r@iiUsd i @PSALRIDN Wp&QLhiyRY and
of the battery nodule by 10 allowing air or cooled air

exHaus beohehingy apentfoéomedr toldie side el batft the vebicle
~10. Structure for nounting batteries in a gui deway
in g¢ihet Pt teal¥ cf@O®ri ven by a battery-driven notor

according to claim7 or 8 wherejp the batteri ;
6. 15 So\’??‘éﬁgé‘&e\/eﬁf’ircaf“ﬂlqwrﬁee%%#F%Fs}ergooﬂﬁnscrjgfﬁ%}%ﬁeway
V L cal i.r at L Ok ai ocLeurS, |
o14ELELES, VeIt SRR Suly 18 Sp BkS dELYERY mocor
acc@ENRY t €A 1h C1 YeRhehe idf i y/£hd byue thaid espyeningan and

notor according to claim1, the vehicle being

exhipss ynedendrgm are formed in the floor of the vehicle
in the battery room.

7. Structure for mounting batteries in a guideway
electric vehicle driven by a battery-driven motor
according to claim 1, wherein heat exchange pipes
extending in the battery room and air ducts to supply and
return cooled air cooled by an air conditioner for
passenger cabin to and from the heat exchange pipes are
provided, whereby the cooled air is introduced into the
heat exchange pipes to cool air in the battery room.

8. Structure for mounting batteries in a guideway
electric vehicle driven by a battery-driven motor
according to claim 1, wherein a low temperature air
generator for producing cold air by receiving pressurized
air from a pressurized air source of the vehicle 1is

provided to supply the cold air to the battery room to cool

air in the battery room.
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20 on exclusive guideways for the vehicle. 12.
Structure for nounting batteries in a gui deway

el ectric vehicle driven by a battery-driven notor |,
the vehicle being designed to run along guide rails
provided on general roadways. 25 39

9. Structure for mounting batteries in a guideway
electric vehicle driven by a battery-driven motor
according to claim 7 or 8, wherein a cooling control device
is provided to select based on battery temperature,
battery room temperature, and outside air temperature
whether to adopt cooling of the battery module by
introducing outside air from the suction openings andv
exhausting the air cooled the battery module from the
exhaust openings, or cooling of the battery module by
allowing air or cooled air in the battery room to circulate
in the battery room.

10. Structure for mounting batteries in a guideway
electric vehicle driven by a battery-driven motor
according to claim 7 or 8, wherein the batteries are
arranged vertically in the battery room so that vertical
circulation of air occurs4in the battery room.

11. Structure for mounting batteries in a guideway
electric vehicle driven by a battery-driven motor
according to claim 1, the vehicle being designed to run
on exclusive guideways for the vehicle.

12. Structure for mounting batteries in a guideway
electric vehicle driven by a battery-driven motor , the
vehicle being designed to run along guide rails provided

on general roadways.
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