SPECI FI CATI ON GUI DEWAY ELECTRI C VEH CLE MOUNTED
W TH BATTERI ES TECHNI CAL FI ELD The present invention
relates to structure for nounting batteries for
supplying electric power to an electric notor in a

gui deway el ectric vehicle which runs on gui de ways
such as trammays, el evated gui de ways, exclusive
railroads, and so on. BACKGROUND ART El ectric vehicles
driven by electric power supplied froma batteryunit
have prevailed in recent years. The battery is heavy
in wei ght and cool i ng SEEE€IFFCATEONecessary, and pl ace
and structure for nounting batteries in the vehicles

have udi enti_onal
e i el e Thitiid R
overhead w re provided al ong the gui deway. However, in
TECHEYCAT axsrip systemin which electric vehicles with
rubber-tired wheels run on gui de ways provided wth
guide rails, a power supply systemw thout overhead
The r @riesedenairdeah fiaom rhéaveewdo nstofctirspl iEPIrc gLQWH-1ng
of  the power s Ly. syste . in _the ca of _battery..
b%ﬁ?%%lne% \e,:Féjtrri %%B%V%?{%, &n%‘“?%sleéneﬁtow%gncg?ni%% Uidic
mStstictnr @ and qphvace afeamtint | ngh batd ewhieshi muhheon guide
vehicle is required. Batte |.ocation in electric .
wBhHi dHD ﬁéluHFﬁ@wﬁﬁ§seﬁ§%¥’ , IPAg8entRYSpusyrclusive
raOrdddckSardd & wel.osed for exanple in Japanese
Lai d- Open Pat ent Application No.2004-66889 (patent
literature 1) and Japanese Patent No. 3149493 (patent
BACKGRQUNR &RY) . According to the patent literature 1,
as shown in Fig.20, 5 a buttery unit 02 is nounted on

roof 03 .of an electric autobus .01 driven t,
EEarvirs Nairte B Dot foh STy Sl e 1%y from o
baxterywmithatatoastse oot reenrimxtec O arehfa.omhexdect®ky is
are bal anced when vehicle drive devices such as an

hed vt filc WBELBRT arftiDt KOPL 1aFe HRRMERW 16 | RSPRESPERr 2and

pPdcd henyehi £ @rutder @PYn SRS AN O ItHEY NG Sitrabind tyelaitles
i nproving cooling of the batteries by air relatively
haveowbaghagdiusied hend ekirePesas - t eonvemitdiog addys, electric
rdign t-he, paLe [ i a8S38hewahBag  wi
pé?%?z%% %géhﬁgégigé g%ﬁiaﬁgﬁg%%%ﬁno gté% in aﬁ ac wire
peboinimat edldugt i extidrdapg iHowWeoregi,t udhna dewectjiarsit

of, the, car, bel ow the seats,.the elo atq%od IC .O%% .S
STt bd RO A B FCEC AT T b T (AT OIS e pifeLs
rénd andgtiodepensy Hf dreritear spake guidde redtsat &t power

rear opening 013. Air in the , ,
supply system without overhead wire 1is demanded from the
viewpoint of simplification of the power supply system,
and in the <case of Dbattery driven electric vehicle,
improvement concerning structure and place of mounting
batteries in the vehicle is required. Battery location in
electric wvehicles including passenger cars, passenger

buses, and trucks is disclosed
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20 car roamis ingested fromthe 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 Wth the prior art of the patent
literature 1, it is 25 necessary to increase
mechani cal strength of the vehicle body including the
roof 03 because heavy batteries are nounted on the
roof 03, which induces a problem of increased vehicle
foaei ghampar tiner Japangke diaténopenofPagrem t ppflichéion
vehi cl e i ncreases b¥ nounting the batterie
n

S

Nop OG0 989 (Ratert nyiberetigeatdd2ranAPRGNECELFRLERT
Wt pr.i ofr t tegRt literature 2, air in
N%Tﬁg%ééE%(&Rﬁ?%gﬁaﬁgge%%%P?%n?pﬁe rear opening 013 to

brcysedihg €9and patbait eitesa@hle I hasesnoenhiat Feyy 20,
roomcan 5 not be sealed fromthe car room and_there
a bytfteay udtt ORe isamougdmd 9% @jredfed 3t 85t p8 electric

i nf 1 uen f batte l.ectrolyte_and jnfl b
alBHAETES B by e BRI 6T RRITRObE <830 0n
a1RW 1A RY dves WHee Bridh it @)L aid € 1bAaeebinC ireaiWalkl e

rubber-tired wheels run on gui de ways, the batter

o5dranenfvehitclaxlies pfowvrdedbalancedhvblea ctrhiole drive
devi ces and cabl es_under, t he .fl oor,

o
dedierR% FCH 855 BBUPECENGIGh OFEde Sy 3RBae Rye mounted

inPAHEr LEar IJE OFHEN vie® it e+ RBRHBY HRfieri®§ running
mounting batteries, it is 15 necessary to nodify

s tadHlildcltey corstimmtowing apcotigsggafntbe battendiedePybRyr
changed fromthat of a canventional, ﬁehicle whi%th%le
re&ﬂtﬁﬁ?%ﬁ/%4%%%?90aﬁ@hﬁsﬁwiﬁﬁvyﬁglf Em3th o st a8
rufils€ctric power source. Further, as the electric
vehicle used in the new transit 20 systemis generally
|Edgerdized asheopaptert itérphssertyenscergwn timyEkg,- 21,
and passenger buses, |arge electric

) %$mer nugt be 011
bagisaiiesd AP are @AHIATOLRELHr 1B Bt BT 8RIREFFSFE,
exltgﬁgiﬁncgaﬁgc h.t)}ﬁgq_ft@tﬂff Vil dt{Sn FGHWHELEGart Bledlow the

wel ght "and vol Une of the batteries increase to a | arge
se@xkkentthe 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



25 and | arge space for nounting the batteries.is

needed. Therefore, it is not easy to secure proper

space for accommopdating batteries in the vehicle.

DI SCLOSURE OF THE | NVENTI ON The present invention

was made in |ight of the background, and object of the

invention is to provide a structure for nounting

batteries in a guideway electric vehicle which is

driven by a battery-operated notor and 5 runs on

gui deways such as tramnays, el evated gui de ways,
omxtleusbué ¢33 Imezadst iregdede mimraked nMﬂrcilrn?otSr‘t@cbti{}rietY .

bal ancing in weight of the vehicle.is rqper

2Bt SHE BIIO PSS Ofinthe BAGIET éﬁ%ﬁ“ b 1o pIT IR
e Y %fo%n?%@'t%t)?éb Y 130308 N ADE RARSENUST0 T PXB be

and running 10 stability of the vehicle is ensured.

usléd alol abalttiee eatacicidde 1pr,eshateiforenbabhe pyoposes:an
structure for nounting batteries in a_gui deway

nQﬂeRﬁrﬁ%?%%ﬁl%?%mdF$%eﬁa5yr8°BatP@Pyt&FF@éﬁsnﬁﬁﬁF'éﬁft
tHe N8 onrgéhd%\gayssub ELE4 Ny att?’l%ryl né@ro?‘)%tt'ﬂé&y

yat Tary |'es”tonpri se urality o

em@éﬁﬁdlﬁﬁe amdl {pEMBfAmabie é&@@ev@‘ldﬂ‘éﬂ ¥ ebinct lee iba threidy
si des adj acent side walls of the vehicle respectively,
eleglrotytee battery roons being partitioned fromthe

g}llrl ?l%er C.al’g::% %fewt I'}:eravneshiigl g%r o:i]!l'gaJVﬂl¥?Hy %ectrlc

Suction openl A§s roduci ng

véliﬂ&lé’@ Wil th idgbdhe: Dod & eFye & 09 M@ Eorp Ikl dke Grays | hme
floor or side wall of the vehicle in each battery

battey Gty exhaebi cdpedisn g ofwided| ehth ngehiFleo coRETol

tsid t hi ded h |
oGRS LU0 SENEAE HRPENLASC R L0y8! s e

t U frd RS %Mtﬂﬂ hORALEAY bateeelied bytn order

outside air. ccording to the invention, as the
tdhas¢euyer eovugh fopace €01t Hepur héngabedrtianiege it is

ted on the fl f th bip of 1h
neSiHTRARY (@ BERLFY Vet el e, S785 FROROEORecetd AP te mast

bd €:8h05 68 rhRa yWebh£§h§c QOB IR tAEtEAS® 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 vehicle.

DISCLOSURE OF THE INVENTION
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mechani cal strength thereof, for the floor is designed
originally to be strong enough to endure the wei ght of
passengers. Therefore, floor construction of a
conventional gui deway el ectric vehicle to which
electric 5 power is supplied fromoutside of the
vehicl e can be adopted as it is without nodification.
As the battery roomis sealed fromthe passenger cabin
by the partition plate, and the battery roomis
conmuni cated to the outside of the vehicle via the
Sticé i QirdSe PPEN M@Sn 800N exbas stmadpeniigs, Lttt ecifes the
can be cooled by outside air and further the passenger
OB gr?

ba@léngimur?i :praé\ﬁb(rjﬁte'be‘ﬁ ot 18R R RENFAPPudRcECoPTRYLL
el ectrol yt i.nfl I :
o ShPRY S PO 0ap, SR18' opstclepntierasc

S Sa € passengers

vehalike wns AW G:ivién Uy d DPredeyabpertbatl matbrohnd
the battery roons protrudes fromthe side wall of the

runehpol guidemed st Rechassehgenvagsi-nelavatiednghids Havs:
central portion qgf the vehicle. Wth.t £Qns '
exFﬁgsﬁéﬁﬁeF?% Tae Srpéﬂv%dé8n<ﬁ%ﬁhwigthgggﬁgtgggﬁ%FgPe
paRBhi®y LR %eﬁ%httu@Enehediréﬁﬁhhenigfpfbgembi stRiesed,
proper "wei ght bal ancing of the vehicle is achieved and
battemiieg sabet ybef theleéhi eheugh.nobadéesyi oFgrag. are

Furt her, the_ batteri I d i h .
coBBLEAATo R TorEF PRAF RS DEBASRAH * 40 or " doarhBEng

stsakhiﬁggg,ft fctﬂé1%éﬂpaieoxsrsaguetaat.he vehicle is

I ncrea Is preferable that each of the battery

roonst t8ihothredobgdert ,a thas eregeynsenverhiohi Bropgses
stgicgigge%gism%u%ting batteries in a guideway electric
vehicle driven by a battery-driven motor and runs on
guideways, wherein battery rooms for mounting battery
modules comprised of a plurality of batteries are formed
on a floor of the vehicle in both sides adj acent 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 iﬁvention, 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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| ocat ed under passenger seats in the central side
portions of the vehicle, space in the passenger cabin
is utilized effectively. Further, it is preferable
that a battery control device is provided in the
battery roomto nonitor battery 5 tenperature,
current, voltage, and control power supply fromthe
battery nodul e when abnornmality is detected. By
this, the battery control device can be unitized with
the battery nodul e and handled as an integral part of
médieahBtaer ¥ tiretytd, tSoeitdef patder yheodoeflf cct ided igned
utilized 10 and coping with nodification of contrao

oxp@tRaltHt £6nDENE RN HRUSR EReCBALEEr FiCorMGIARTE of
pfSybhganLe famhlilabed, — elbols PLshetaflgibhal bie o

suctron openi ngs  and e openi ngs are forned
cdbige it dendal juohielrhg yebtekeci fehhelbats eiyidio@edsric
the suction and exhaust openings are 15 provided in
paEeh of ﬁN@EﬁiﬁﬁmﬁFPQ(ﬁuﬁﬁk§®eﬁfcm@qrW%%éCbatﬁ@%/be
00 t he suction_ and exhaust..openi ngs can be forned
aiﬁQ{%ﬁta%pﬁ iagrgﬁggﬁu%fqo %ﬁ%éﬁ%ﬁ%@’mﬁth devi ces and
call eneVhheRedyerysmal bYsd HLal efr s die s fddx cabin
design freedom of determ ning |ocation of the suction
byanckt® edmustiopenphgsecanabd i fdyecadadtenil trpom is

tig h t [ be .l t ed h .
QR FEREFR dct THE PHECHAR B y b AGPAoLE ThE TAE e Lon
of PR S A e5d3R/ht opehliddgs 2ba® tedilaablant BePESY1EE by

the suction and exhaust openings in the floor of the
outsdi dé eaim arhike famtithery theompassenger cabin is prevented

from receiving influence of battery electrolyte and
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 passenger seats in the central side portions
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25 In this case, fear is.elimnated that the air
exhausted fromthe exhaust openings bl ows agai nst
passengers standing on the platformwhen the vehicle
makes a stop at a station. Further, in the invention,
heat exchange pipes are provided to extend in the
battery roomand air ducts are provided to supply and
return cooled air cooled by an air conditioner for
passenger cabin to and fromthe heat exchange pipes,
and the cooled air is introduced into the 5 heat
ofeXH@RGh B eSS dpacoain aile ipaddwn dat taeglyim ggmutilized
Wth the construction, air in battery roomis cool ed
eﬁﬁﬁ@@iﬁglioolﬁd air supplied fron1the air conditioner
t he e a b 2 oo {¥]
qu Ed %t X a ﬁn%g{ The coo Qgtwgyi@gﬁﬁfa%atter%e/e
:Lsf 08Mo v e Ehe ﬂ@ét &t ekl @doh cael asbriDtdhe ald toveady
to operate in as nore proper tenperature circunstance
teasp@oaBUDE e. cUBTanitesyPl tagsad ang Ced wqrs supply

al l evi ated and usaqge_.life of the batie be
£ramnyat et €?r¥3mg§uggb|§ SP1eY ok %%pera %?%gggd
089 RE O Y pdR tRHQAYEhRG 0G0k EV BEE dﬁh becen ¥t Nged with
pressurlzed air froma pressurized air source of the

thee il e 1 mpdaMiclech @ bagwideld) ashencohtiegaralt Bat-‘heof the
battery roomto cqql g in the battgr roo Y'utl 1J§

bRISREY MATHHE - A B PA i dResl F:
ar¥ %%i)lir 'gfzﬁgtﬂ' rﬁo&?flgﬁlt\ﬂo%goﬂeé’é&@.ﬁoi’fsﬂé'&ﬁ/ﬁ&h@i@n and
such exanpl e brakes of the vehicle.
réiﬂsrm:emgvceﬁ ythec blatt tainy cam te Jrdsduicesd are §@p=|941y+tmj:ed-
pressurized air_to the |ow tenperature air
WS PERTETBIE HRRESHRE (O BIPD (RPTLLRI T, oF
ﬂ%{]rﬁfrg%% 'taézfes f?(‘]):gnr%dﬂiﬁ £RLYs PhE WL 2D H RheodERed1bNiR the
battery room. As the suction and exhaust openings are

aust

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
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Therefore, cooling effect of the battery nodule is
i ncreased, and the battery nodul e can be cool ed nore
qui ckly so that the battery nodul e operates in as nore
proper tenperature circunstance as possible, as a
result, load to the battery is alleviated usage life
of the battery nodul e can be el ongat ed. Further, as
cold air can be produced easily by using pressurized
air available in the vehicle without utilizing 5 the
air conditioners, so piping to introduce cooled air
preooi ded hyo teheteaid dooridid ibartarescy o ddme dnghtaigx civanige are
pi pes extending in the battery rogmis not ngeded, and
Pt QA (tePERR e SN EFFRFBICORUPERBLE $R01Ed BY dn 31T

cdﬂ5¥€¥ éf Egété%éggﬂé eggﬁﬂﬂt@eghﬁefy%ﬂsthe heat
provided to sel ect based on battery tenperature,

exipAidiffe piges | @ndetakuceoladdadutss de tatadd@apenatatae
whet her to adopt cooling of the battery nodul e by

hejaf resttanee RiReHetai FOPLoMiThd is i R IRl g’°%nd
t ' d_the. le f
CRERLERT S08APkhe oBb s R b e b TSR, S Bikise

byP¥sahlgovbBledi £4i8rs €9l €84 af Fom ntHd@ ihatbam tieared Gor
circulate in the battery room By this, the .
copdtitnar yti®dnpeses gesol b Waseddofhgatradrie g enfpedutar & s

bat t roomtenperature, and.outside.air
COPgﬁfgﬁﬁiﬁ?gcggagﬁgﬁ %ﬁg %%??Sgi%ﬁrdﬁéﬁéeﬁg%gﬁif more
soPEAREHatRERY AblA ClilsCeFBlAC @ cAbePaI o taSoperate

result usage life of the battery nodul e can be )
inehsngatred propex ttempayrafuralttrewns tepeepast PEEd bdee

ti | ' he batt . t.hat
As, By FPOTL t a5 BPA Pt PPBE tarY SEoaraoTated AO% 8P59e
115@0% Wi gt Se Af I ROGETENE RS bRALhRNIRT AL t he

attery room cooling effect of the batteries is
i htrisasad tap e ghadoaviewy itempsffature 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 is 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.

Thereforé, cooling effect of the battery module is
increased, and the battery module can be cooled more
gquickly so that the battery module operates in as more

proper temperature circumstance as possible, as a result,
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.According to the i.nvention, structure for nounting
batteries in a guideway electric vehicle driven by a
battery-driven notor is provided, with which bal anci ng
in weight of the vehicle is properly achieved,
batteri es can be cool ed enough, battery roons are
conpletely sealed 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

load @o theWH che Ut ahfjestibteldineagt bofé¢ @fi tsedfatatery
first enmbodi nent of the invention is applied with the

meuke | AR phet etepeated. - Fig.2 is an el evationa

(R o dsied T (fah POE P ARk BR SSEHLPLY i

pd @F Yz QAT hRtal0bb2@NiAltheeobhoB lenwititohit filizing
enbodi nent . Fig.4Ais a drawing for explaining a
theagel prrendheieepret shepPhadngr For dorhboduns |90 QL

R b P PSS et B sER Tl g O e
extending in the battery room is not needed, and the system
can be simplified.

Further, it is preferable that 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 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 4in the battery =room so that vertical
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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Figs. 5A to 5C.are drawi ngs showi.ng the second
enbodi nent, in which Fig.5A is an el evational view
showi ng the battery roomin |ongitudinal section.
Fig.5B is across-sectional view of the battery room
viewed in direction Ain Fig.5A 25 and Fig.5Cis a
cross-sectional view of the battery roomviewed in
direction Bin Fig.5C Fig.6 is a plan view show ng
the battery roons in horizontal section in the third
enbodinent. Fig.7 is an elevational view show ng the
bahaideieis r 9aMa i dulidaghyudileadtisiect vehiiclet rfwvemt hy a
enbodi nent . Fig. 8 is an enl ar_ged detail of part C
bajtfemyy Al yen MsHe ¥ i REPVASedi-oWith which hglanging in
an.enl ar ail o t- [ J 5 [ .
vl ok SR8 IR fiheLe Wdnesnd pflifendy) Betreries can
peCEO6 32681 b OGR! DH EVSrRlretthd hpeschnpl éteEyedladd rom
show air flowin the battery room in which Fig . 1 QA
thies pagasegar staeh.ofalshepnst i dnreSulfe §efpéle for the
W nter season, Fig. 10Bis a case the batteries is

PAFSER IT0 35 gl HGHeP58Me in exothermal reaction in

Wi nter season, and Fig. 1 OCis a case in sumer.

Fig. 1 1 shows the fifth enbodi nent and corresponds to
BREEIFa DFSECRIRBION 00F pBHE ERBW.IMG@. 7 in longitudinal

i’ggﬁtllesgbﬁgégﬁld%ez vsiheov}rNS of.t I%%ef Ieflteb:terrgbcoq}e JQ:tlea%q:iven by
a battery-driven motor to which mounting structure of
batteries of a first embodiment of the invention is applied
with the mounting part 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.5A,
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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15 enl arged detail of part Cin Fig. 7 in horizontal
section. Fig." 3A to 13C are cross-sectional views
along lines 13-Ein Fig.1 1 and show air flow in the
battery room in which Fig. 13Ais a case at start of
operation of the vehicle in winter season, Fig. 1 3B
is a case the batteries is used, 20 i.e. they are in
exot hermal reaction in winter season, and Fig . 1 3C
is a case in sumer. Fig. 14 shows the sixth
enbodi ment and corresponds to enlarged detail of part
i 18n§igudikaln skeengidnidimathsetduoth Embodibeshows
the sixth enbodi nent and. corresponds to 25 enl arged .
dég£48oispmm ealarged. dptadihorf z8AEd Sedbi S -H ¢in
1 6A 1Q.16C are, cross-sectional views along lines F-F
1?%?%F§8}Tﬂ aRGSASRair flowin the batters room in
WiiGh i 9 18A dif1 &r§88€ daltagtiard£ obagterat ian rafg .thein
vehicle in winter season, Fig. 1 6B is a case the '
hgaitentad sscuded,.

Figs.l1l0A to 10C are cross-sectional views along lines
D-D in Fig.8 and show air flow in the battery room, in which
Fig.1l0A is a case at start of operation of the vehicle in
winter season, Fig.10B is a case the batteries is used,
i.e. they are in exothermal reaction in winter season, and
Fig.1l0C is a case in summer.

Fig.11l shows the fifth embodiment and corresponds to
enlargeddetailofpart(:inFig.?inlpngitudinalsection.

Fig.12 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.l1l4 shows the sixth embodiment and corresponds to
enlarged detail of part C inFig.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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i.e. they are in exothermal reaction in w nter .season,
and Fig.16C is a case in summer. Fig .17 shows the
sevent h enmbodi nent and corresponds to enl arged det ai
of part Cin Fig. 7 in longitudinal section. 5Fig.18
shows the seventh enbodi nent and corresponds to
enl arged 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 flowin the
battery room in which Fig. 19A is a case at start of
i.@petaiiyoarefin kexotdidmiel r@dat Wmisrvirasorsedien . FoE
is a case the batteries is used, i.e. they are in
Figeotterkml 2 redgti 7 SH™MeAter season, and Fig.19Cis a

gg??e'ﬁ SHBWE  the sddv@neh én%@aémgﬁt %&dfﬂdﬂ%%@&o

ry nounting structure of a prior art. 15Fig.21 is

end S wdrakita i1epE qrant atin R ighowing oratitterdi mliskictg.on .
structure of another prior art. BEST EMBOD MENT FOR

| MPEERENTR RIGS THES | SVENTHOG TR Q4 BReRH b GRTRSTROS to
entlheé)rf%e I nV ga%[& &M .'J.!L géN ’?anﬁogqtz%dt% \Qﬁe@%lon

ence cconpanyi ng draw ngs.

i pignded, tbowraret hato M @éﬁtp&ﬁucuhawby a&pa@ fliieds
di mrensions, materials, relative positions and so forth
G-6f itth& ibrist |Q%rﬁh<p‘ar@15r| fleveiBnbbai RB{tSTFhACCHe L0

wh:x.cthe£‘9r et.l.ggx is aI clzétggtartatslt\a/l%too% %pré?:tatqsorl o@ EI% kl%%l%fle
in winter season, Fig.19B is a case the batteries is used,
i.e. they are in exothermal reaction in winter season, and
Fig.19C is a case in summer.

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

Fig.21 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 is 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.1l, 2, 3, 4A, and 4B. As an example, a

guideway electric vehicle 1 used for transportation in air
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25 the scope of the present. invention. [The first
enbodi nment | A first enbodi nent of the invention
will be explained referring to Figs.1, 2, 3, 4A and
4B. As an exanple, a guideway electric vehicle 1 used
for transportation in air ports will be explained.
Referring to Fig.1l, the vehicle 1 is an electric
vehi cl e driven by electric power supplied from
batteries 33. The vehicle 1 has four rubber-tired -
wheel s 3 and runs along a guideway (roadway 5 in the 5
penbeoditEhthe expladnshoteferFigg. ﬂoal?tt:QZl arhe etfilcl el e
interior space 17 is_ forned b¥ya floor 9, side wall

1 48 apgote b b gt did wemnb e GaF ¢ ASHER fippTiea
fB@%‘ELQtEEESEIQB S@%EfihhiéiQa{théhoﬁgﬁr'&H%H%r tired

passenger n 21 and Iver's cabins 10 19(when the

wivedi€el 8 hrid rumBnedbndr ia/eguiebivalye)( mtadwey f borin drite
rear end parts of the interior space 17. Two slide
enitmont) or passengers getting on and of f are

g owﬁgﬂ’ Iaﬂ tgga%a gwngggaragﬁapr ovd(ggdqn{‘?ﬁe cen Q(g?r”
1sp<'=¥!’drmé<5""ﬂ1f £@dHd# nerssi dd v ¢ st Ald aske bes vaen frient
agémgegf end walls 15. The vehicle interior space 17 is
partitioned into a passenger cabin 21 and driver's cabins
19(when the vehicle 1 is a manual 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
in the front and rear sides of the passenger cabin 21 and
a window 25 are provided 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.l1l 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

12



10

15

20

25

and a ceiling 27 at positions symretrical to each
ot her 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 20 cooled air is ejected into
t he passenger cabin 21 fromthe 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.1
autDmHtW¢Ga@aﬂxnmmEBhamgﬂﬂﬁ@ﬂaycsedGU?&éﬁﬂﬁ%¢%w eels
attached to_bogies of the vehicle e recelved

1§ 1R GUTERY H168y 600t ReoraTAS The B SEE AR R RN PERgent
po AP oF Lo SIAEf Efle Bk B bROM FriTRE BRI SR EOME clrath

e gui The vehicle can be autonmatically
pdﬁxﬂﬁdﬁiséﬂs@rthncanedauhomneicogﬂmaﬂrﬁﬂm®6h3m1§mGPS
connected to the guide wheels is_not frOVIde

th
(Glehat & ospyt it it HiSyisT@E ™y @?Qn?uﬂaﬁgl FHHR2 L5 Ilflé’tatl%ns
Ve]ghgl % ? 0. LAf QIBL{ 9N 3 egel edahh ol Q\Q@i&i‘ ON and

Sensors ed on the roadway 5 or froma GPS

e(t(aﬁbﬁhr?@ssﬁe@ﬁmg Sisterh aydcpmuaemggrgajld@rway data
rotations of the rubber-tired wheels 3 or a drive
memstiz e rih oﬁatr@mﬁy nof st BBV P hgCRALESN A5y 164 W&t‘ﬁ‘h ghe

IdeMﬂ data ne r vel contro
det&H tHThe" de er ﬁ?ﬁgg %Fg‘s%elﬂ%t y\Tpef)i{c,f%jl'réi‘?)ln of the

V'@ﬁéc‘b@hlégzhﬁ ﬂ@rﬁfd\ﬁld—edswﬂm\a died. wd hh)ta)n.‘ir(le\lectrlc
nmotor (electric notor) not shown in Fig.1l
mottam)emce% Sovnr iheddiond é!fé%ttﬁ"ét%%?%n?3t 8°Fh€eﬁ'€t‘6‘r9
mounted in the ehlcle Th
LR e (0, 08 PRKSR arehond F8 o Thebenigne.

ThY bhtYdrdle £%3MRAIR aacihalmw&{ idat 1frils t e & them
batteries for exanple) are connected in series to

isdevdladp amnsofl vof t 4Gé. fAr pexpBPleyasfl BaPlamy ditau s

cte series is_connecte L l.el t
th@ﬂhggsgagtﬁﬁfﬁgr§°ﬁnﬁﬁ?@pgﬁérea?tcong % hz{m%}rles to
aeQUTRAS Atk 104 sbevsﬁfthg@ €2 PA Uy Dey refebaedetrg g¥oups
battery nodule 33. 20 Battery nodules 33 are
coamﬁmﬂatmcbammtisrglonn@qteQSlfloPﬁEéltl@lprt@t cogpose

2 BASHeY MRA i1 0TS T OBhE 35 P8 POANSE 6HIERST oty e

b&%%%ﬁ%ﬂé'éé‘%&%ﬂlﬁy @bP@fkéh'QB Ebahebaitbeb&oaaake¢3

fromthe passenger cabin 21

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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25The partition plate 37.is made of netal plate, and
the battery room35 is forned to protrude toward the
passenger cabin 21 in a cuboidal ( rectangul ar
par al | el epi ped) shape. Insulating material 39 such as
gl ass wool for exanple is applied to the inside
surface of the partition plate 37 so that heat
transfer between the battery room 35 and passenger
cabin 21 is prevented. By this, cooling of the battery
nodul e 33 is ensured and the passenger cabin 21 is
soprivant kdatr amamissE e fpeewieen ot hre A iteEher paft Py and
room 535. . In Figs. 1 nq, 3, .t.he bat t.er |
pagFaRgRAARARE | i T RE e e Sidne T et
patAld:Sf infsa i d ek VEE td e@ht¥al AndNERE pheReniyerf eabia 21
col un and seven colums are arranged in |ongitudina

isdprevthnaedof rone Hd) indliivenee Fhdeninber the baEErasgom
t he nunber of colums may be properly determned in
35accordance with current intensity required by the

Z&?g[-ts | &. Mot or. .na sThenBald £EL Ly e & 33 8BkbhaBdatta

ner nmeans i n the battery room 35. 15Air suction
inO[eHd nigat 4 riyoroiont r3EluLs ngonpbsiede ofi rbabtehiéebaptidied
room 35 are provided to the floor 9, and exhaus

vegpdifialgsy 43nf dhnes (FhePButohdRTY & CHT B t?m%é seven
conad\.ltrgfa}tgxeg ya gogkggn%re% Q{rpvigﬁgi‘:g%ghgls'éj.l.eré’@ﬂ::{oﬂ-lofﬂ%ﬁe

er of suct1 off openi ngs t hat of exhaust

vedANIgFhé3nanbez20o Praopasd wndet Rent webe i no & codnoare ay
with the nunber of batteries 33. An exhaust fan or
bef aps opeir IshowWe igrmiredr alf n2 9T BB EPOVIEER | FUFREDt

in%%%%?r '%%Hﬂf¥2é0b§o£ﬁg 8!%0Q§§EGQ&¥JfJn the battery

The baéteries 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

14



10

15

20

25

25As the battery nodule 33 is nounted 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
vehicl e body to increase nmechanical strength thereof,
for the floor is designed originally to be strong
enough to endure the weight of passengers. Therefore,
fl oor construction of a conventional guideway electric
vehicle to which electric power is supplied from
outsi de of the vehicle can be adopted as it is. 5As
weighbaf eras seaowe3s. i Bhervefedes r%h??iﬁecm%‘ééﬁgéiOBa‘bfna

b art | ate, 37 t | at.ed b .
R PRg PP AR TR AR hE e aV ERL PR Thanbe i te

pffed hesPadddi Ay PEabE outsid@ddokha Atk Yc180Wadd be
I's conmuni cated to the outside 10of the vehicle via

addpetsdicas obtopeni ngs 41 and exhaust openings 43,
batteries 33 can be cool ed biGOUtSIde air and furth

t RE Hhe datder L EBPR 27 LiSsSpREGERTRN fPERFRRRPIPRS in
21 n{)&uetq{:ee Bgr@ﬂ:ﬁ%rny fi.g{:&r olytepgRd iinfdAamdd epgasthe

insulating material 39 applied to the inside surface of
the partition plate

37, and the battery room 35 is communicated to the outside
of the vehicle via the suction openings 41 and exhaust
openings

43, batteries 33 can be cooled by outside air and further
the passenger cabin 21 is 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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15 devel oped fromthe battery electrolyte, thus safety
for the passengers can be secured. Further, each of
the battery room35 is forned to protrude into the
passenger cabin 21 in the central portion of the
vehi cl e body, so good wei ght bal ance of the vehicle 20
i s achieved and good running stability of the vehicle
Can be ensured. It is permssible to provide
battery roons under the driver's cabins 19 in the
front and rear of the vehicle 1 fromthe vi ewpoint of
faeewi nghéapgetispavepiiaitet B z@Ypé@saﬂﬁ? s PRt 40
the sacrifice of_ safet fro ana due, {0 _possi
oY RSO CoPSPRLOP, Sha e TPaR, THT {heth i oy Be e

aéJt# lﬁa&%éfr}:é:gk ttl(}ﬁ d{ ea ud PEerPPit £ Yad ANBWEP in
be expl ai ne referrlng to Figs.4A and 4B. The

Fiuppem.. face of the partition plate 37 may be used as
a seat 401@% provi ding a cushion 38 as shown in Fig.
AEbG segPHE eRRydimentharcel rack by providing a

gﬁ%%glr'rar;eént ?gcgﬁdig%%dﬂné:ﬁg é% t [eTrB?rl§§ﬁgﬂgnhw1ll be

Xt, a second enbodi nent of
edpMeiié®Nwith| rbeeexpai ned ruidsh 57ef eSBncand 05€i gs. 5A,
5B, and 5C. In this enbodi nent, the nunber of
bARtiehi 2 eMbedinatas S8 et RUFRBT AR AL K el Bliltetiq e d

tooftwtoh;?ovvzshi qu %b rgéka%wogoc&é;%mcldeeg?geaAbﬂaetsery

provided™i ery room I's different

cdap i i&vfldesu sembosh sReDied Ahand bam tieltiysrbsmt 8. ks
to the first enbodi nent and the sane reference

isndHeiRarent cfveBdther £ bast serheddmms tto Aede tran Hdis
sfi ksétsgrqgotgcl) r:E‘:I"le, f?.r:l]:%te)e(lg{o%ﬁ%nle%% ﬁdo’mlétsegne reference
numerals are used for parts the same to those of the first
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 controiled 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

16



10

15

20

25

15As the total nunber. of batteries 33 can be
increased, life of batteries 33 until rechargi ng can
be el ongat ed. Further, the battery nodul e 33 can
be controlled by the battery control device 44 so
that, when the battery nodule is in an abnormal state,
for exanple in a state that 20 tenperature of the
batteries (tenperature of the battery electrolyte) is
hi gher than the standard tenperature, that electric
current or voltage shows that the batteries are in
3:b.vetthleoadttberwheobaﬁferusesféeete;(@éﬁfsﬂtéﬂyzeén%%émlng
the information that the pftter i
o Gt CoBe s Costho L 6 RAR Th SR EFOR A Srradine
of”tﬂ@”ﬁ&ﬁ@rgi'&@91@Qd4§t alrlRe fSANE {4 MEe@. Proper
measure such as to automatically reduce power supply
fimtue tohe dntdnasyd et & i s taken. By providing the
battery control device 44 in the battery rﬁgn135 ag an

i At ERLER pRPP ddmemte Afather SRR FE1L e FERIEred
renfgeg{%nl. C%l £0EH; %Cté vely Lkl A9 0B R ReWt N suction

tron of ‘conttol speci fication and repairing of

oﬂdﬁiﬁyﬁﬂﬂnﬂfo&e%a&&n@41ar6uta¢ﬁblhateﬂo {Haodttiany room
enbodi ment] 5A third enbodi nent of the invention wll

3andy et aHar gy 45 MY et RRt dfged alr to

th%"%% ST bgagga'\%h nggfg&g #J 0f tAkhAgs | Be QWL B ciq

air to ery room aust openings 43 f

diltd i Qtoaaieed i gt temddei e 61 ke vnflcnhetheelsmitaon
are fornmed in the side wall 11, 10 different fromthe
opfeinigtg enbbdrrentt dumeghi £h f—he Fdeunr? opRfi fls 2EhausSt

onedl Tl 14 (08 T1ooho4 209, hhe SRk, pPEQINOS 43 are

As the suction openings 41 are provided 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.

17



10

15

20

25

As the suction openings 41 are provided in the side
wall 11 wi thout being interrupted partly by devices
and cables 15 | ocated under the floor 9 as may be when
the suction openings 41 are provided in the floor 9,
desi gn freedom of determ ning |ocation of the suction
openi ngs 41 and exhaust openi ngs 43 can be increased
and the openings 41, 43 can be | ocated so that cooling
effect of the battery 20 nodule 33 in the battery room
35 is increased. It is also suitable to provide the
7sU@t1@h bp6ni ngs 41 and exhaust openings 43 in the

roor [ th h not. sho in the dr ngs
ng ot b aairenl. Wity 4 ddiea (Il dorea
%h@i’{@ é:[‘r FiOndit$onat-sneeded Hﬁt@:“b@ﬁiﬁ:e% th racd battery

| om ng of heated air fromthe battery room 35 agai nst
r@as SEnger §lewainlieg toexchengdeapfipesm pheaingetepnghethe

makes a stop_at a stat.ion. rt d
bARRATY ERBBUS dent HATAD DA bt 59 rEher BPEFRRTy Tt 573
irdal eé‘gf?]@yt e Jlédj%lfxoﬁﬁ.t)@l%@bQQ fROthe @t RAIdn & ge
cooled a (ofo)e) by the air conditioners 29 is

pipés odugade tt(hdd‘lthhat isrghe same35ot bhé | Dirsh ehémdiment

exchange pi pes passing through the 5 batte
anh&hep§arsdTe FRE e hee THMT L fode 8sed %’a §H]8ysd“‘e

chh%hgggl ege a'trlrxeflgﬂ g 'J}nﬁJheuK@.ﬂ% %)ﬁqlagﬂﬁlghQQ§on is

her "than th e same t first enbodi ment

o éde sane reference nuneral s are used for parts the
same to those of the first enmbodi ment and expl anation

i ds1Ghemn tiy Fig.7., the air duct 31 having diffusing
openings to serve as a diffuser to eject cooled air cooled
by the air conditioners 29 evenly to the passenger cabin
21 is provided. A part of cooled air is introduced 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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As shown in Fig.7, the air duct 31 having diffusing
openings to serve as a diffuser to eject cooled air
cool ed by the air conditioners 29 evenly to the
passenger cabin 21 is provided. A part of cooled air
Is introduced from 15 the air duct 31 into a cool ed
air feed duct 50 extending downward fromthe air duct
31 along the side wall 11 to the battery room 35. A
plurality of heat exchange pi pes 56A, 568, 56C, 56D,
and 56E are |located in the battery room 35 to extend
50i hol chgngadf hav direction eficthofconfetakr 25 speothly

bat t f 74.. An d of f t h h
asyPpES 1hd o fHEc Bd So TRE SBhoPaa L JBed Wt S5 onges
ing%gaﬁtﬁngnhhgﬁggiegofﬂQfﬁéliﬂa@ieﬁaigdfé%é il e ghiels

ich extends upward along the side wall 11 to be
thegnnecs ellowvert He apostbohdnt isenertlsa9tbedecod ddnady is

_located in the 25 cooled air feed duct 50 to fo&gg t he
ingsodsrred rinth othnehfdt SECORfe BieS 88ASBER N ESY @°

po%%%méain.g 46% :?owes t I thgg‘ﬁgr r;ﬁnatt epl E@I@ngflAgu§éﬁng54:§e

are provi ownstream of the suction

cobaR d2iicht & h e 0RMRRIH Rgapaskchhngkep hpat5 &Xdsahgegest
pipes to the cooled air feed duct 50 to change flow
indileagtitoanst Sl k9t el aiPcadngtdOthl y as possi bl e.
The inlet current pl ates - o4 i ddk 8RR E
2 i B F T eRen e s o E Mo Rio R SSRGS
ardl € 16¥¥fed N paghtiear saHdat ihbBedeoolsattfhacei sof the
i ntroduced into the heat exchanggéfipes_as snoot hly as
lopgddiuflima e axfiasiing mant par Hidriqpuitdiats £e
coQled_air to the |pwest, heat [ A
copdApR PR FERGT SRIEE T ot i A Buter Bexibnery

ofP&£@ENoiEN g Bealtheeh€Rhn ¥CHANYSS pPLpesihfife 56& heat
are | ocated adjacent the inside surface of the
exichagigeu dififadldienssd endi ng part of the partition plate

37. Cooling fi L d
S ERE SR Er B ACRTBF B bRear o atge S pea D 1oE aze

profiaes enhed Rlvdeen §ffdft ¥Cputle@sliat ends et the
pl ates 58A1 588, 58C, 58D, and 58E are provided in the

heatneechiangeparipeas tutthe keabedndiroputhethdict 60 to
nghraa b P o B el B A o kndBehty o
poB8ssiikl e

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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20The inlet current plates 54A-54E and outlet current

pl at es 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

25 return the heated air to the air conditioners 29

si de. In this way, cooled air cooled by the air

conditioner 29 is introduced into the heat exchange

pi pes 56A-56E in the battery room 35 to cool the air,

| Ast Rerbappéipgr e6ntRe hat EebvY me@ubatI ey dodHdwsing

indirectly. . for .coolin bat e
oSS Rk ds g the Bard "Paph oG ol bEREaTEEY o
sPtidn pERlngy of aChi PIuPRRARISE S BNgt ol Ry e

of outlet openings 66 are provided in the | ower part
arn @ neppasie pant thespete ¥ welnt §ndfupper Hdajet welslpert igfely

t he battery room.35(s Fig..10A). A sucti,on open/cl ase
o8, e ST o TR G08n PHEGSaY, 20T 76 GRS P iy -
A 5Qcea0h 9hehNB184el 21 ORAN bRGSe EHa@RE PR O1os8Falve

exhaust openings 66. Exhaust fans 72 are |ocated at

7teack pfothdedxbaestchopéntingssuGht idi)Bpertigrgs édcandfeach

the batteries 33 is 8rovided with a_battery fan 74 as
ofc dh XAt PRPRINGS 164 EXBBUSInG3DBGC AT SO

aéy%ﬁ%ﬁtbﬁ pﬁétgﬁhgﬁs§3o%QﬂMﬂH§1égfeCtion of the

e e 1 are produced by the battery fans 74. An air
SFueamegyi dadl aife thte ilsaptevided3Boisopeoviiliedl wiltdata
exchan%e pi pes 56A-56E and the battery nodul e 33,

babhedttRg 7 AoRT 197 BSt $8RP 0¥ FHE 1 ﬁsz\'r o8Rr ¢ 4 0C-

DS SO A RS RO, 1 S R or
thel MdHiadBs 1 nat&epbatiteed bgorahab bataredshefsuet 760

oggnégLogsrgghvgii%% gggte 76 is provided to cover 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.l0A~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.10A 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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20 exhaust open/cl ose valves 70 are cl osed. Current
pl ates 78A, 78B, and 78C are provided in the battery
room 35 in the space between an end of the battery
nodul e 33 and the side wall of the vehicle. These
current plates 78A-78C are changeable in inclination
angle. 25 The current plates 78A-78C is inclined
downward fromthe side wall as shown in Figs.10A and
10C to guide the air energized by the battery fans 74
to circulate in the battery room 35 when the suction
opRIEhit g Gdcand|erda et ARG N NS E BeAPERESe TR T TRt

are closed en the,suction.._openi_ngs e t
Db nﬁ 'Bﬂéséé[\\pJeS opRREY"S h_gp?:"gr]:%e% D éct@léés ;gAe- ?g%‘kfsas
sHAWD e 1pware tlor aimbheositda deakl rasoShevwutKe &gy 1

to allow outside air to be sucked by the exhaust fans

exifawsd fizats §r2y ahdnbatderyt 6anke’ hatn e ytheo i S5 Hapm
exhausted to the outside of_ th hicle.through the
3 AR ST AR Aot A SR e R it 16 MBI ene
S00L 1 A0, £0ps T 0L 4d8YH 8 580 dperiiyd degl. The control
e}%’ew ce %]%lgefect sdbased gn bgt%t erri/agt enper at ur e,
bautrehye r,0ancbeipagattond roandesitead @9 disr providaled urthe
10 whet her to adopt cooling of the bg%ter modul e .33
cHETR [ARNAEFH B DT et S| PEFPBnPRRRAL GEEY o eBRETATITe -
ugld | r | et ddhea bat temp Jredure
b%ﬁ%?§€n§§ﬁ@ g%mgigégﬁéﬁﬂngga6% or coo?ing o?ﬁihe
wHH e Yyt oodabpt33 byoalihgwortg e attényt nedbdet 8By by
room 35 to circulate 15 in the batten%%roon135, or

indgAduRing Qtes e 13y SRR SFURE TR AR HYS Fhiadd

| I ngi,t Lppe '
BN SR S8 SBR0) LARERR BT A0S, ccom
tHddixhetidty opedlinidde 68i,r okrNncébeihgt d£rohe demt3crampdule
allowing the air cooled in the battery room35 to
33cprcal howing thetaier Bax teeyPpbbRrysroom 35 to circulate

. ni ng.cl osj ng of .the sucti S
o B0 REFEGH A0H e BRBeTGP By SR EARE Ppaue
33 pglimatid e anglcd ocife d Bercis Bad byl Bhe afiBAcé8@itioners

actuation of the exhaust fans 72, and actuation of the
2%anterihe heatoexghagpe RiPoFR§Aal 35 idohhe 2 ke By Kopm

£33 RSB Al I o ke SHELAY Foom 35 ana
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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For exanple, when it is judged fromoutside air
tenperature that it is winter now and it is detected
that battery tenperature (battery electrolyte
tenperature) or battery roomtenperature is |ower than
outside air tenperature which is often the case in
early norning or at start of operation of the vehicle
in winter, the control 5 device 80 allows the suction
open/ cl ose val es 68 and exhaust open/cl ose val ves 70
to be closed, the exhaust fans 72 to be not driven,
ba tiee brtttearne fabier g A hat ber e hagt T ahit ¢ Hemraraire) or
| ates 78A-78C to be inclined at_a_pr I 0_.
b HERETn AT ERIRSGE TP | 16 bAPLEFy Phgth Jart 1080 air
g SrhAies JRikR GBeokRehhenbathery inoeRdy @G
by the battery fans 74 as shown by arrows in Fig.10A
atsenritt o f D feutgetod rdntbeatwtiec be int ehpéeat utlee doat Hol
is wnter now and it is detected tZSEPbatter

dqeifprer §Purd IRV Hather ¥ Yot eRBEP EﬁsyﬁgsﬁePstﬁﬁg
' I U ta Jiead, gaReLAh ARt i
e%ﬁé?%ﬁ??%ﬁ/é%hﬁfgggg@%ig1%%§?rol device 80 all ows e
74 h® BeEChoDrawpesh ¢l se beal tesrb & aarsd 7dxhause dpierdre] aaal
val ves 70 to be opened, the exhaust fans 72 to be

thy PREmenthRl8aeeef §A1 ARS tbeot el iRed T 2P R TR angle .
soC%%Fa%n£h81%%fse§3%%§é:i%othg ﬂ)QEl:ég?drg&m a5 &iRCcRAGtes

angl'e so e air Is introduced fromthe
irSdaki DR 1OREPaRE 64 roba 3 henkaidiered bgoth8Daniery fans
exhaust ed t hrough the exhaust openings 66 to the
T tows BYiodRTrBYSaiPoRd 9-d %%-g. 10B. When it is

| ed.fromoutside.air t t s j [ it
HRSE +hobf RASEET Rt EIPRASAYS ittt has
iLaahed rahbwCcoahedt bys e aife € Aditt bateexry28empeature

introduced to the heat exchange pi pes 96A-96D in the
oﬂyﬁqtﬁgmyo@ﬂp@5tp@perature is higher 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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cool the air in the battery. room35. In this case, the
suction open/cl ose val es 68 and exhaust open/cl ose
valves 70 are closed, the exhaust fans 72 are not
driven, the battery fans 74 are driven, and the
current plates 78A-78C are inclined at a proper angle,
so that the air enclosed in the battery room 35 and
cool ed by a part of the cooled 5 air supplied fromthe
air conditioners 29 circulates in the in the battery
room 35 energi zed by the battery fans 74 and passing
70 hereeclpeeall . aithepassmps 1 18ans SRoAMISh PO (W §h the

Fi g. 10C sim_| arl S. shown | i g.10A Ln this ~
bahPrEr M58 TR TrRperd) tBser BT ED T SR T 7o
afévr!iﬂgiilbaatm £ d g\ CHY 10! S8V Lt Bbhd Bk i dldeea

W th battery tenperature, battery roomtenperature,

imnthe Mt therpirrodme e aatiuce ode d bat at hbarbae f etlye ol &d

33 is allowed to operate in as nore proper tenperature
aieh retpRt hpd et BeMpERE| BEE, Ca8dA tHOINTS Fade TE 191 ot
. I ﬁyggg by e fddtte
tﬁeér]rglolgﬁ'lr#eeﬁt aﬂ@&% %C?c?ﬁ 3(te}jerrbegJ [ rrent&?vi lI)}F tPb}ge expl ai%%dfans
74 efed rpagsi0g FtHs. ddridcalln atifre phisfstay eeribiigtli ae rgh owh eby
batteries are nmounted such that the batte[g fans 74
anrenin oblist 1PRe sEMigarddr iass sTeHhdihebtdeklfitange
pi.pes, .ar Lovi et ttery [
TR e gy HoFrEPRYC redtl 351 %d PBPopbELY, sopted

tMesd g ath@réengesenby, tHef tobilig o comtdd faawide 80 in
embodi ment in which the battery fans 74 are attached
aqerr@areal Eh§hsi Yed tery het yaReERT BEe33( PRtEeny room

arrangenent of patteri i e erted
tempes Fura?rar?éléprre%‘t‘%%ﬁ% IﬁagLa éggéggéghg{epeésgggkfatSGtBk,le

perpb AR F# ils0satiederljtacoperufte hataemyofansopler
on top of the to the batteries 33. O her than this is

tegipgtarure chechwatencenpsdpPessiible, as a result usage

l1ife 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 is 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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As shown in Figs.11l and 12, a cooled air feed duct 90
is connected to an end of the battery room 35. Heat
exchange pipes extending in the battery room35 in
| ongi tudi nal direction of he vehicle are connected to
the cooled air 5 feed duct 90. A part of air cool ed by
the air conditioners 29 is introduced into the heat
exchange pi pes 96A-96D via the cooled air feed duct
90. A fan 92 is |located in the cooled air feed duct

90 to force the cooled air into the heat exchange
Bispsh BBN-96[51d9- 1 bl eRdch?r edt cprALEs ad4A T el dupfe 90

. [ d t f.t ' f [
L BAABEEHTG DA™ P o CRasp* ERERE G D e p ot hstlimge
piGhal egzebfaiggd18Uh OB 410 &PRNBEoR! 8W dinr @ohigit udfinal

the cooled air as snoothly as possible. The inlet
dictgeeivn phhitles 94Ai0d€ are comgectiad [tendiie anplesl air

smaller in inclination_ as they are renoter in Siti
b te 9uct RRF T Riard 1 REONES PEtRamyE SR8 Jas™s °
2d Bat 11 oaReetd 18t thel REAPIEEHaNGE D ipEs NS ~96D via

exchange pi pes 96A-96D as snoothly as possi bl e.

ths cadlld® seenfeadFdgetlP0,. the heat exchange pi pes

96A-96D 20 are | ocated above the battery fa tf d
L8 ERB Papiantospied dn the et aimE et ai a0 to

£odd &8k BLBLER §§$"ioutcf"th%nﬂgg§céféﬁaﬁ’§8\ﬁ i AN D .

connecting part o et side ends of "the heat
Ireehange epitppiate st hea hetd 9aiCr apetdmividied dbdM sttgream
change 25 flow direction of the cool ed air as_snoothl

ofadhgossiaiiion fanmf2 iif dihe GFIERCHIRG ersam@%f@eaﬁbeavt
outlet, curre tg%' g%%sﬁggé'egsgiér ¢ flaX @ di0 dd & £ W Hflye

e%ﬁra?%ﬁxP%%c eated air outlet duct 100
fllRSRAMEIoh of kAR ¢031led hafahednobtihky heatped sdible.

outl et duct 100
The inlet current plates 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.11, 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 duct 100 to change
flow direction of thé 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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to force out the heated air through the outl.et duct 90

to return the heated air to the air conditioners 29

si de. Upward flowi ng air stream can be produced by

the battery fans 74 as shown in Figs.13A, 13B, and

13C. Air streamguide 5 plate 116 is provided to cover

t he heat exchange pi pes 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 energi zed

by the battery fans 74 circulates in the battery room
t@FEeresiat Fhreheiad®ld giir phsengd the eutwRéndufe 90 to

suctiop, open/ cl ase .val.ves.68 and e / gLose
rehftholng BPateiosay” ot I SXIRHeLafE hrstae.

Ciighwitla Bhalas oCRL F o BGint Pe it dtds&ly Phattattery

78A-78C of the fourth enbodi nent are not provided. As

famhe Tdaas eshicosn 38 Rik@s vEB2 | ddlB y aadrb3gediristrham gwide

the batteries 33 . I d t the bat f
PYAIES bt SatE BROVIded b CHES RoF oy BRATd SHoPARas, e

o X O8lgsednlY e Dattery heR%164.33 heefHEABDMGPIFHORS the
8A-78C to change the vertical flow direction of the

b toBtsRahd dhdateralradem exd i ton oy esdhndlatansninge 66
not needed 20 as is in the fourth enb

di o
sorkbeds bhe a4 @nee;ﬁg‘tza?cwowwat%re’a??égﬁ Sohqutates
jJi#%%%%%t@%r%pr%ﬁgﬁSmbgpsﬁpﬁtaoéeigfcgguéif passage 118

iment. “Furt a cooling control device 120 is
wHEmVitdad. sbheticant raerdevicee 120abetect68 bagetl grxhaust
battery tenperature, 25 batteay roomtenperature, and
oRARAFHRS Q| YalEfper 4t @F& closed.

In the fifth embodiment, current plates corresponding
to the current plate 78A~78C of the fourth embodiment are
not provided. As the batteries 33 are vertically arranged,
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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whet her to adopt cooling. of the battery nodul e 33 by
i ntroducing outside air fromthe suction openings 64
and exhausting the air cooled the battery nodul e 33
fromthe exhaust openings 66, or cooling of the
battery nodule 33 by allowing the air in the battery
room35 to circulate in the battery room 35, or
cooling of the battery nodul e 33 by introducing cool ed
air cooled by the air conditioners 29 into the heat
exchange pipes 58A-58E in the battery room5 35 to

by :@fﬂilrféfcinq/ el athelni EhenbahEepyt TORP PSohe3siZifplate

callowmng.the air c ed_in the battery r

Lrp R PR Y Ao e e Foshig of thd BEBEELY foaute

318V G APSu EPRG I SL SV bARBE b6 BER DS ehthair bahid@myioners
t enperature approaches a target tenperature in the 10

2%sintbarhevine adsedobangieep Epas rid A dedk da shethat oy teom

enbodi nent except for controlli t he .current
35748 861G Y 1Rt K- iodi ﬂéh&%? g’r"“tstuecrﬁY cruoro:)“éﬁi{se%nd

alRlRIEy 208 £9F YLV e tRe e fdf) oMo @Rl rcdfate

exanple, when it is judged fromoutside air 15
int enfpaeh red treery hadomt 36s.wi nter now and it is detected
that battery tenperature or battery room.tenperatur
i?hﬁoag?tfﬁindewgiedé% FOPERRSa YA IR 1Y 519 diret
baltht? 3-8t IBHRbAGNRE &% A +8hpRRAMRALIOI ¢h
att'%e I&éﬁlgglker%%uvﬁ ntggg’ t he csonltr olga{jevi cg 120 all o?/vs °
sifig a&atickapn az0 dpes/ cheseomt sl 68eandeexfaushe fourth
open/cl ose valves 70 to be closed, the exhaust fans 72

emtbé’_déé‘w arrees, %ﬁ’lﬂ Fﬁé‘%é’tltle#fy?f%? AHEERepE plates
78%'7wa591{1gh93u{‘@ﬁe bo &t R%ede P Jioh RAILAIL E)Q.%hméas

circulates Int attery room 35 energi zed by t
arkatioar s déd aid pRéSEngthhemberdineal t .

For example, when it 4is 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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25 air passage 118 as shown by arrows in Fig.13A Wen
it is judged fromoutside air tenperature that it is
winter now and it is detected that battery tenperature
or battery roomtenperature is higher than outside air
tenperature due to heat generation in the battery
nodul e 33, the control device 120 all ows the suction
open/ cl ose val es 68 and exhaust open/cl ose val ves 70
to be opened, the exhaust fans 72 to be driven, and
the battery fans 74 to be driven, so that outside air
33.s tibet coduard. feorhds rld 05 adueMso i hep SHICHGS 6.8 e/ ¢ e

battzyﬁ room 35 and exhays Sed to ghe ogt5|de thrléﬁh?
valfs s&and ?ﬁﬂﬁﬁﬁbsoggnzg SREWK 2By °&r rSwd O R F %
¥ % Hdud S ﬂalﬁ@e}% LOBLO4E 81 88, ahkd lEIDas At tE By thads i14

I's sunmer now, the control device 120 allows a part of
tol®ec @aliodmgi Isoc dbladd omt stilee @i dendinttinwdaree @ Fnqm dre

i ntroduced to the heat exchan es 96A-96F in th
s%%@yquaswol%mt%@%g%pyng?ﬁ@ Bard ‘f Pagnted

hel %JJLJld 5o €ﬁ §H8té9HaGB‘E%5EQ§%g\@|6%S £8 A

aust™ open alves 70 are cl osed, the exhaust

bﬁﬁﬁﬁtéﬁbéﬁﬁ ﬂﬁgnDBBdrlven and t he battery fans 74 are
driven, so that the air enclosed in the batter room

3¥haRditobs ctdged Tren WFtIie &idT FPTRGT T e i et
fromth h
Lep A R o8 %%0%*%2%%"9@%@3%%5$%l%ﬁg‘°‘p§s§’?‘%t%

cddiedi hiverédsvbdpassagaelldi 20 cah @ilovendiys arzoWsoi rbe
Fig.13C simlarly as shown in Fig. 13A Accordin
inteaducedbbdi tdye | hestt eaddmnas yPiBES &GS 1&E| 66‘at£§t?

bathams Fogdn, {)gogp;l DALt eLiT QO #3 SHENRLRRE RALLEIY 35.

e upper end

Inb%htl%r MaHEd utﬁe%cﬁibnewé@;s@ﬂose YaBebad 8 einyd recrawds
or air |ngested fromoutside fl ows upward between the

opleat /telrd £ valeres 7EQ ane (Heo 9 + die fehausit §3ps etprare
nolc:i:g%{rl 3 efe];afrf 8&@%?2%%&@%' gre quge%a,ses% q}ﬁat
the air enclosed in the battery room 35 and cooled by a
part of the cooled air supplied from the alr 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 this way, according.to the fifth enbodi nent,

battery nodule 33 is cool ed properly through the
control by the cooling control device in accordance
with battery tenperature, battery roomtenperature

and outside air 5 tenperature, so the battery nodul e

33 is allowed to operate in as nore proper tenperature
ci rcunst ance as possible, as a result usage |life of

the battery nodul e can be el ongated. [The sixth

enbodi ment] 10A sixth enbodi ment will be expl ai ned

r ghethiagraw, Ricgprdindgo the| fiifhk gmhedhment. MFtHLPLY

enbodi nents, air in the batt room.35 i s cool by,
nqdit T DL 1 SRR 2 CPEOBERAY. TFORR bty Qi o (Y the
co%ﬁ%%' 00&h Srd? | L9ikhe hpat a@xthanRaRdi RESHS battery

6A- 56E and 96A- 96D respectively, whereas in the sixth
t eaipach tené , abdtaesgventdm epdople ne@htrehi ehdnioddtsjele air

expl ai ned later, pressurized air _from an pr§§§urized

tefipeBBtRER- SO tAE RANE.FE MAdyif Addi ad ey es FRgperate
i ear%)%[o%{eu\rﬁ%:o%h{r g@&ﬁ%@l:g{ul'gl Al Rld denRAlashe,
Inthe'low 2

enperature air generator 131 isS
adli segtdguint aodyeed i fd ooFhetthat betyergom@fuie ceol be
the battery nodule 33. In the sixth enbodi nent,
elpngaRid- of batteries 33 in the battery room35 is the

as that | rth enbodi nent. As shown in
i&%%lf%%$ :ﬁﬂﬂﬁéiﬁﬁé? produced by a | ow 25

t R4 NT emBbd iR alv@l 113e | explbiawdc ete Fatroinlr e
cold air pipes 134 extending in |ongitudinal direction
Figfs the-battery room 35 adj acent end sides of the

30 A SRS o o BT g R W ber
rd¥nfS8Uid 28123l by Amtroducing 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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actuating devices such as air brakes of.the vehicle.

By supplying pressurized air to the |ow tenperature

air generator 131, cold and hot air are ejected from

the air generator 131. 5The |l ow tenperature air

generator 131 is a cold air gun conposed such that

when pressurized air is introduced into a holl ow 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
aqiolalt tng . devipasebuehr gfagadt Peakgsy @130 yehiHhe PY

at_t he entrance of essuri,zed air .tQ t ;
SRmhETag P SRl o 15, theg i - empftatuge air
gl Fhfof 180 dbeacold Re¢ Pipasrd Wdstsonirah lak air

t hrough openi ng/closing of the 15 el ectromagnetic

garsd wetdB82131. Three cold air pipes 134 are | ocated
adj acent the ends of the batterjes opposite.to.th
b%ﬁeww]‘%%%P?ﬁaFHthﬁl’én%%’d‘?ﬁ%h?F ﬁ“ﬁ’e ’z:ngdc%ff‘ri %%%e‘ﬁm
bt | LNEN PPS 24361801 dHed abb&a cal b
c%ﬁﬁ%{?%&gﬁ%h?h F&#?t éﬁ%6|d 20 air piées 134 again;i

a HEel bab teipest33spitkdinethicalibg.i gofldr @d rstispejected

An air streamquide plate 138 is provided to cqver the
£nom 13t e RF e‘%3%, PERE ABANGOEr Bt A8 HIECSRD THE e

{1 &I ¢ Spigel D 285 ' OREIE e £6n 85 S RAWEU e
°‘1J%‘?eg£s% A&gg}‘%e%igﬁd E e ot plates 140A and 140B
cale® §LHoyided in the battery room 35 in the space

bet ween an end of the battery nodul e 33_and the side

wahl e bpcthemaghpEre. vahesd 3t Pt R ¢4 TIURRA SR ance
oé?y%s sasfl?rfgggg fpl @o' Pl{xégﬁbignﬁghggr@&q&' air generator

€r, a cool1ng contr evice 142 1s provided. The

1300Ntand ideHodr clidid s el dasedinnobahéetyld air pipes
tenmperature, battery roomtenperature, and outside air
134enpts at GPRtRARLRE  (tETAIEH cORPRARYHPLPAENGat O y the

efg¥¥¥§h§§%£¥ic 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
batterymodule33,extendingfromthebottmnofthebattery
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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5.introducing outside air fromthe suction openings 64
and exhausting the air cooled the battery nodule 33
fromthe exhaust openings 66, or cooling of the
battery nodule 33 by allowing the air in the battery
room35 to circulate in the battery room 35, or
cooling of the battery nodule 10 33 by allow ng cold
air produced by the I ow tenperature air generator 131
into the battery room35. In this way, the contro

device 120 controls automatically so that batt_eré/
t EmFahair & SpPraRChE.NATOr §eViCenparat HIRFOFLIed. The

ex e, wWh i 1,18, 4 ut Sj | t
o FARI Sl e [ LA bR elBoracare.
bdhedrpatkbeny Heraratwre, ohnatdiet 94 d@oal rerqaspeinataire
is lower than outside air tenperature which is often

whetehenséoi maant ycapiihgg off Bhesbatttegty opefateod3ofPy

. the yehicle i Lnt er he cantrol device 14 I
l’it'tf”e"%‘b‘&f?%no'igs%%%n?%jf 0 %0'{‘/5%(19% séhcglno e%%b%f& S#%na
e @iﬂgetﬂelavﬁs Jébida ben &l msedery hto@xiauss froe the
to be not driven, the battery fans 74 to be driven,
extmu st crpenimgnes 6 c omlaao UBPg t@f P& |sdterampdthke 33

t plates 140A and 1408 be incli t
S LN Ko BiEnks TRE RFCBRS) BEST 18 (s

1rf THOYR 3215 GRS, ik U@)%liirh4§ her hald &at deigmmdaule
energi zed by the battery fans 74 as shown by arrows in

3Finy BHAowinyhenldtais pudgedeflr b;n thesilowy diemperature
tenperature that it is winter now and it ect ed

/ is d
akhgenafary thpdtt die AR HRTRrYPPBot t etheureY -
tHe b9PEb1t !&%%iﬁ:‘ét Si$i¢ 8bhtrbeEPR[ ALt 48119 Bealthat

generation in the battery nodule 33, the control
batend e t<idpeatbbuset Appsoaches @peardndoisetempesatdrand
exhaust open/cl ose valves 70 to _be opened, the exhaust

f ERE 7oxaBPhe . drYRem, ithelifat IBAgeAankT9R (PESHEe alr
Y t et i Y 32+ t Qased,
e R ) R T e K S S
ba HEBp Hendt £t use® dihaia o sy deoaam rt engp é 1 T widel Ciexd fowem
the suction opening 64 into the battery room35 and .
thath Qistsde poagretPRr akREEsVRdFEniFgSEde ™ fFithease 1n
Qut si de ' i . vhanid
ol e O A s A Ml adh it (PRI 1n

wisiHEE, N dodta@ r devdeds ca 442 aallowss tdhee suction
el ectromagnetic valve 132 to be opened so that cold
opginy/ ko5 stakes f¢dnarhee TR EnPRLEY GLOSE VARt atbrto

belg’i'otsgd, the exhaust fans 72 to be not driven, the battery

.a
i é:tctu elrayt e

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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15 be introduced into the cold air pipes 134. The
batteries 33 are cooled by the cold air which flows
out fromthe cold air pipes 134 toward the batteries
33 to directly cool the batteries 33. In this case,
t he suction open/cl ose val es 68 and exhaust open/cl ose
val ves 70 are cl osed, the exhaust 20 fans 72 are not
driven, the battery fans 74 are driven, and the
current plates 140A and 1403 are inclined at a proper
angle, so that the cold air gsnerated by the | ow
temRfier BT Cue 1t QYARA ISR BRI 191 At A tare medie
attery rqom-.3 et her, wit h I LylR 1the trer:
3T oshe s R R R AN B By EpS' pukkib)® oBehyitbse

vade ArddVnd efhgud6Copeny babky aalsleaw1oi noFibg. bpaned,
As nentioned above, according to the sixth enbodi nent,

theheiwussy a2 38 headl e ool e datd@ry daps nd to

cQld air ejected fromthe, low r re, ai
beggﬁé?’gf‘or gﬁ%lef?%{léﬁ’ﬁﬁgflﬁglgo‘ﬁ%?‘g?elb% ?ﬁebgo% C|’Snegd - and
tHOBLERendeN 884424 bR AL AUARNES VA ihchalnled Yt a proper

tenperature, battery roomtenperature, and outside air

anigdnpersat thet sotshdebairery imoneduasd drrhdhosuedion

nore quickly and effectively a 5is all
oRSFert &4 f‘r’%g hBPePPFbBEY ’f%?r‘ﬁg:{jsatalﬁlrdz eé{%t’ragl\l%&a%ggoélgh
th[éoli,%gxk%lu%’t 3D itiillldls WeadRel bliesietde dradweny madtes
can be el ongat ed. Further, cold air for cooling the
inbatiteryeRini t 33 can be obtained easily by the | ow

tenperature generator 131 10 using Rpressurized air .

AVRPRAbE ol #4985 G o o SHETHIRE U TR AT Che® et 1t
isco'%@‘mgle@elh%wz,g’ &:%% PIRINGJ10 igakriiice Apardl 1¥fws  the

cooled air cool e y the air conditioners 29 fromthe

elaidt i gdt 1 ecaakdei h3khtospacerbeedese tthatcgidlidhgir

27 and roof 13 and to return the air to the space s,
LongUerF afbdaam t%] 1We CSJROIATTHHS BS SFATITRE 1he®

beS SR A : egmtdhe cola S$8YE BE:_LS) &had Mpdle Waltlht b es

expl-ai ne erring to Figs.17- In the seventh
33eabadis®Déd hankatbani esr 3t ite farovenged Geeni the lopld

as is in the fifth enbodi nent, X
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.16A.

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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20 differing fromthe sixth enbodi nent in which the
batteries 33 are arranged |aterally, and cold air

pi pes 154 are |ocated adjacent the lateral ends of the
batteries 33 opposite to the battery fans 74. O her
than this is simlar to the sixth enbodi nent. 25As
shown in Fig.17, a low tenperature air generator 151
is provided at an end part of the battery room35, to
whi ch pressurized air is supplied to produce cold air.

The cold air is introduced into the cold air pipes _ .
tlwpdg%i Eh@icp@rstqgh.bmnt@ R LRGP BT 94 %Vggé t¢2 in-
attached at _th nt.r.ance o L.zed g h
a¢ oW T aRpEr af"ﬂntg‘ ai%ratgteenr& at %?I%g?l?gg%é'i ntel'J ragcd{%?l} oﬁr%?m

t&ERPErathirbNt Sn&heu €8l dedhirPt HRSeodurs , coat tivt [edt tery
t hr ough openi ng/ cl osi ng of the el ectronagnetic val ve

md&@le The daw temperkadimord rabl gekerandre fictsve g and

~sane _as |low tenperature_ air_generator_ 131 expl ai '
it heldiowed ehBodiRfdite THE cao“?dmgirre i%’tﬁ?%%ﬁc)éc??r@nﬁad%‘%ﬁee
cfP%&m?kEnQép§§ %éés%tmdla@ Alng the: fd@or1 rofot hene
vehicle in the battery room 35 and flows out agai nst
bdteebatheduts 83nt beowdlorngattedO air outl et openings

Rt S8 St P P Bl h A ETEEY (REE 52 can
bénggfgiﬁédsgag91§oﬁ§e§ﬂgngobotkﬂb@%dfﬁﬁ%‘Heﬂé&éﬁ%fe§3l
using pressurized air available in the vehicle without
utilizing the air conditioners 29, so piping to introduce
a part of cooled air cooled by the air conditioners 29 from
the air duct 31 located in the space between the ceiling
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 wvalve 152 is attached at the
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. Three cold air pipes 134 are | ocated adjacent the ends
of the batteries 33 opposite to the battery fans 74 in
the 15 enbodi ment. The cold air pipes 154 have cold
air outlet openings 156 so that the cold air flows out
fromthe cold air pipes 154 against the batteries 33
arranged in three TOAB. An air streamguide plate 138
is provided to cover the 20 battery nodul e 33.
extending fromthe bottomof the battery room35 to
t he exhaust openings 66 as shown in Figs.19A 19B and

entig@nde vef t Prak saird zssk FHige 180the 8VnEEMREFIEIRS (e

side wall_of the vehicle in the battery.ro
TSR TR T r THE G AU YT Gt SE AL e coa
2120 p4bkRel 54 & £eehitid 10XUH Lol 6peAbagl/s1pLavigded.the

The Control device 162 sel ects based on batter
elteanpeomd gnetibat vatyer obh2 t enPee atiave, WW%‘F% @¥r

tenperature whet her to adopt coolin f_the, batter
GSRRAA £33 Ty LPrt ORATT G oL 0L HERPF 2 F 1B T Ho Seteriee
13°1p?;f&ﬁ%js§§daﬂg +B8N3YSN G ridifa Aldn €00l ed the battery

nodul’e romthe exhaust openings 66, or cooling of

t tRebaio1eY ya imditherddubydalinve nghe heoddr aiir pPH@es 154

bat t [ i
exd:r%r&?{ﬂ)l/sa %Oggfq%oﬁéﬁiﬁa%dgﬂgt \Irqgh:lpgige:r_% {IPe()rEa%E}fery

room 35 and flows out against the batteries 33 through cold
air outlet openings 156 of the cold air pipes 154. In the
embodiment, three cold air pipes 154 are provided under
the batteries 33 to correspond to three rows of batteries.
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 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
TOowWs.

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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5 33 by allowi ng.cold air produced.by the | ow 4
tenperature 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 exanple, when it is judged fromoutside air
tenperature that it is wwnter now and it is detected
exhausbingethet ehperaeled breRatbeyy pofvienpdroEempethe
is lower 15 than_outside ajr_tenpe ' '
chFeuftrenibge i8esst Sodt indigThrtdt et o dure 32
b PPl 8ok @RgOEnthg i ¥eRhCkRel BaWitRlr§l rddie 3ORIT dimayviLee
162 all ows the suction open/close vales 68 and exhaust

-impeng dlatsee vl wesm 736 ¢ e adlobra, of e bt r ¥ arduybe

to be not driven, .the batter O0.fans 74 to ,be driven
3%wRVt?%9%V§E?rBﬂﬁﬂng%Fppggﬁyge%SfYt5%§éﬁ€Wb§§fP%§?ture
aJt.Jp%ter{Jl%taéf 18NCLRgeth ¢ Fodhi€ecBAlA €5 ¥ HLPBH3ory room 35.

circulates 1n the in the battery room 35 energi zed by
Ihi haikavber ytHarentiodsdelidwe b0 arordwse I aEitpmEgA cally

When it is judged fromoutside air tenperature that it
so5 thafi nh&t YRRy anEeWPeF§t8§Fecta&P1f$1€?h%‘étt@Ty arget

téﬁ@ﬁée&yé? A1 hatd 6k rgﬁ@ LENPRbRLEEPiES 1@ s
(0] Si

e alr tenpératuré due to heat generation in the
abedh £t YcaDUyl e 033 hatthdaxdrw| telepecethifd alpipowsidhes a
suction open/cl ose val es 68 and exhaust open/cl ose
tazgsestempesabBrEpened, t he exhaust fans 72 to be

dr.i tt f 24t i i
Sogenas RN Gk 08, 16 GoRaed keoy ighies wer

tempSraeunbrthdt i i ricdwanad e aowt Aadsittionaperiad Gkt
into the battery room 35 and exhausted through the 5
batiiREs tt IHReF AHITE60F PAHee BUIRIUR LRRSIANIDS LF rRieT

t iann Fétgt:%:g'ges?hzét ﬁ’ﬁ!‘lﬁﬁ?kgth:%el ngg.%%. firsoryfq:létnSi 8d.zi[S.e in

enperat ure S sumer now, the control device

eahbly ald aWen § her el e vanna e tidpe met vien 6P e beslopehedin
so that cold air 10 is ejected fromthe | ow

witrﬁtrﬁp@r lag'{rr% slan tgeaer #Fias1 182 beifttddddwl istdion
t i . D 134. T tieri
o SBb e - BhPER 474, ThRe 08 AR A R0 o e

ows~ ol e cold alr pipes
pelédokawarehé Recnaidicehas B3 tiobdinAchkyveaql thédattery

batteries 33. In this case, the suction open/close
fangd 6t 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.19A.

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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15 68 and exhaust open/cl ose valves 70 are cl osed, the
exhaust fans 72 are not driven, the battery fans 74
are driven, and the current plates 140A and 1408 are
inclined at a proper angle, so that the cold air
generated by the |ow tenperature air generator 151
circulates in the in the 20 battery room 35 toget her
with the air in the battery room 35 energi zed by the
battery fans 74 as shown by arrows in Fig.19C
simlarly as shown in Fig.19A [Increased batter

trlmmhﬁga%fr iR s bi2 i iR rttﬁmemﬁfgertom}leaitratp‘?%‘amc‘%ﬂ‘}/f’oy7% He

w.t enperatur.e ai.fr_ gene ' t
bq AR, 8h vike s EEOT e s T T EORP Rk

sc@RB tasut Baklie0dit e Shxkh sarduaicFont thé sudiei @evwgrining
enbodi nent, the battery nodule 33 is | ocated

64/einteathy batteerhareeny3poemBEhrrstedt thappgpy the

fans 74 are positjioned.at the upper end of .the tter,
eXhfii e ORPPINFT RhCtOSEF i %Jecpgaﬁ es:lilovf%obrﬁ orv;sa‘iil%1

Filngesd ed fromoutside flows upward between the
]batterles energi zed by the battery fans 74, therefore,
cwhkinngtef$ eptd@éd tfreomait by idevtiut £ empdrriensdddty it

. heat convection effect, the 5 batter l e .33 can be
J‘to&Pﬁﬂ“ﬂbréoﬁbicﬁ@f’aﬁ&néFFE%tf¥%Fvﬂ%n§p zﬂ#iﬁﬂﬁjt¢§e

o 1R i dle £50 DL EVRI 9BY' £bCRBELBLHEA Glof THHR! 3000 A
possibl e, as a result usage life of the battery nodul e
isCefjeltedl dngat athe low temperature air gemerator 151 to
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 154 toward the batteries 33 to directly cool the
batterieé 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 1in
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 1is 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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10 | NDUSTRI AL APPLI CABI LI TY According to the

i nvention, structure for nounting batteries in a

gui deway el ectric vehicle driven by a battery-operated
notor is provided, with which balancing in weight of
the vehicle is properly achieved, batteries 15 can be
cool ed enough, battery roons are conpletely seal ed
fromthe passenger room and running stability of the
vehicle is ensured. CLAIMS 1. A guideway electric

vehicle mounted with batteries, which is driven by a
3Pata k¥ yerrl9eadndRothenBatERE Yo A oG dends 2 itherdgeted
batter.y. .rpo f or [ : '
exgin SR BB uBRHRE, PELREEhole AL EP TG ea
by Mo/ it ery e hs v 5] deerdiacentcso Henygadfseot dhethe
vehi cl e respectively, each of the battery roons bein
bake Ty inoferl & AeninhtepasddybeatapPRAvertin® ¢ERrEfe the

her neti cal by partiti.on plate:,s L oNn apeni ngs
Pabreth r“b‘b‘h%]r?lg %?Jt ST atl’e_r i oof?%eqﬁgal%%er@&_r%% _ar%nd
e ¥ OVt Hed1{Nahfeikl 92t odkasitde opidatdf itthes/elutd epidper
each battery room and exhaust openings for releasing
tempetatthe outrsimetencehasyplisslidls e g Gvinfalh ygrge
side wall thereof in each battery roo reby the
l%ﬁﬁt%ﬁyt%%dBFEt?ﬁyegeﬁugﬁif@?&qr%dﬁﬁ%g%agggéooled by
outside air. 2. A guideway electric vehicle nounted
with batteries, driven by a battery-driven notor

INDUSTRIIAL APPLEQABILIT®herein each of said battery
roons protrudes fromthe side wall of the ﬁehicle

téﬁéf&qﬂﬁgpﬁ@s@ﬁ&eﬁ%ﬁﬁﬁﬁi?ﬂ'aﬁ?ﬁﬂﬁﬁ%ﬁﬁn Prgﬂﬁ$%ﬁing
b%ﬁﬁé%f 5 0f ht he yﬁbhghgy Sredt OUE AGWRY AlLChFiGen by a

e nounted"w th batteries, driven by a
baiatd Y Yo plé + H€adnmbd borats auhwigded, of imviigihdragigncing

each of said battery rogns is formed under assenger
L et 9h 1y O EA LG HEREAP I St PFEPEEH PEPHGNATY B L 10T T

cmﬁ?%%eéggied enough, battery rooms are completely sealed

from the passenger room, and running stability of the

vehicle is ensured.
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driven by a battery-driven notor according to claima1,
37 0O wherein a battery control device is provided in
the battery roomto nonitor battery tenperature,
current, voltage in order to control power supply from
the battery nodul e when abnormality is detected. 5. A
gui deway el ectric vehicle nounted with batteries,
driven by a battery-driven notor according to claima1l,
wherei n said suction openi ngs and exhaust openings are
formed in the side wall of fhgyyehicle in the battery
room 6. A guideway electric vehicle nounted with
batteries, driven by a battery-driven notor according
1t o chaiguidewdier @lrcsaiid Stiehiohe openinigsi andtcaxhaasteries,

enings are formed in the floor of the vehicle in the
ngFgergsrcéﬁﬁven;n%K gfi dBRRYSEY edEIVRR vaIntOre ABGnt BERS on

oW 8BwhpL | er wBsredhi VRRtR¥rg baldaalky- ddvemdmtding battery
according to claim1, wherein heat exchange pipes

madubadi AEMPHRIERE BAt Bemyl ur@dmtan@ faibatdigetiest @ rsuppsmed on
2224 obet Wen +¢aoled sal g%°|beodc}ﬁys HbLAldg "‘ah%%'tt |ONE! fPN1s of
passenger cabin to and fromt e heat €xc ange pi pes

thee yehovileed; e spmrebse livhe each edfaitrthd sbanteoducedms being

iLnto, the heat_exchange pipes to cool_air in_.th .
oRRE Pt e Do = o8 A ui RSt 1S Von BEe i cehicle
harhbtbesleyi @s; dripeptbyianbablede; disine@Aoldt Openings for
.accordipng to claim1, wherein a |ow tenperature air )
19EheTatoTY f BREPLEBUGHAY WY Wre BytEeER yPRE are provided

1Rr @BUIF Zsk abr QM a,Pressur iRd Al SIUr 68 QadiN&attery
vehicle is E;OVIded to supply the cold air to the ‘
rpamt epPdr e8RREBE cOPRNANES| HorhaeBgesény edamto 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. A guideway electric vehicle mounted with batteries,
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. A guideway electric vehicle mounted with batteries,
driven by a battery-driven motor according to claim 2,
wherein each of said battery rooms is formed under a

passenger seat.

4. A guideway electric vehicle mounted with batteries,

driven by a battery-driven motor according to claim 1,
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38 0 9. A guideway electric vehicle nounted wth
batteries, driven by a battery-driven notor according
to claim7 or 8, wherein a cooling control device is
provi ded to sel ect based on battery tenperature,
battery roomtenperature, and outside air tenperature
whet her to adopt cooling of the battery nodul e by

i ntroduci ng outside air fromthe suction openi ngs and
exhausting the air cooled the battery nodule fromthe

wﬁgpéﬂﬁt aORGR A9y c%ﬁt%%‘iﬂ! g ek the 19 MAUhe BYoreery

allfowng air or“cooled air in thé battery roomto

robmcut@t eondtble hattery rteoperatOreA guimdswmey voltage in
el.ectric vehicle munted wifh batterjes riven b

Op4Et ery- acr‘%r&err?lwe‘%"a%erac%%?%#%g?%mclt Fmb?%&reréf, moddle when
aphergaDityei baddwydwsg.are arranged vertically in the
battery room so that vertical circulation of air

occurs in the battery room 11. A guideway electric _
Svehi &l edwisianasd WLERTBACt eVelEclelr imaamted awith batteries,

dg%éﬁrw!‘ Ive a‘E‘E‘e?B—a‘E‘E%H‘ %E&C'aad'{d{hjd’ing;hetééeh)ﬁféﬁn 1,
el ng designed to ran on excl usive gui deways for the
whehethe.sall®. Aiguiadewapesliagtsr i endeheghausbunteehisigsh are

batteries,, driven by .a hattery-driven.notor accordin

E T o S TR ST @ oc g VABAE Y odtt BT R S sty Foom.
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6. A guideway electric vehicle mounted with batteries,

driven by a battery-driven motor according to claim 1,
wherein saild suction openings and exhaust openings are

formed in the floor of the vehicle in the battery room.

7. A guideway electric vehicle mounted with Dbatteries,
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
alr conditioner for passenger cabin to and from the heat
exchange pipes are provided, whereby the cooled air 1is
introduced into the heat exchange pipes to cool air in the

battery room.

8. A guideway electric vehicle mounted with Dbatteries,
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 is provided to supply the cold air to

the battery room to cool air in the battery room.
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S. A guideway electric vehicle mounted with batteries,
driven by a battery-driven motor according to claim 7 or 8,
wherein a cooling control device is provided to select based
on Dbattery temperature, battery room temperature, and
outside air temperature whether to adopt cooling of the
battery module by introducing outside air from the suction
openings 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.

10. A guideway electric vehicle mounted with batteries,
driven by a battery-driven motor according to claim 7 or 8,
wherein the batteries are arranged vertically in the battery
room so that wvertical circulation of air occurs in the

battery room.

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

vehicle.

12. A guideway electric vehicle mounted with batteries,
driven by a battery-driven motor according to claim 1, the
vehicle being designed to run along guide rails provided on

general roadways.
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