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| NVENTI ON *c~~2* The present invention relates to a drive unit for vehicle,
whi ch supplies the driving force in order to trave I ye ranseml driven
by the generator notor, and which assists the supp?y of &giforce
of the internal conbustion engi ne equi pped in a vehicle. 10 BA GRCUND ART
A hybrid vehicle equi pped with an engine and a notor has been known. In

this hybrid vehicle, the notor rk% a T nerator at the tinme of braking
Thereby, the braking of the 15 ﬁgﬁﬁm is perfor rred Wlwm”mmmi ng
the el ect | n nversion of the kinetic ene cle.
Fbreinaft@nggosggﬁa%hgzgkpﬁgiglectr|c energy using the notor defi-ned as
"regeneration”. This braking manner defined as "regenerati raki ng". 2o
In the hybrid vehicle, furthernore, electric energy obtain , HMWMWWML

t

regener at | raki i in a high-pressure batter

thg time gﬁﬁa@ @F Egpi H§E§&§8 Thereby? tﬁe hybri d vehicYe can*csaxze t he
wast e of ener t han t he conventional . vehi cl e adoptin |nt I
conbus?i on ngiﬁ&%esefrht tllli‘geir‘(glllo&vxf‘n]gméﬁf)lta’nﬁt(frolﬁ’e Pﬁé EV}E fel e
defi ned ash ghic e cﬁ?lS Ver fied, tranglation of PCT/JP / 8611
FIG 11 i §"4° I%ERpﬁiﬁﬁrEﬁﬁ (ﬂﬁﬁﬂ?tiﬂgquﬁ§tPﬁ BF or r' BN V6 R ot or

and hi gh-pressur.e,batt f t he ridyv h|c e, Whi ch is disclo d in
Japanese ggtgﬁtdﬁﬁBFch nffggng?? % | fE & lfT aﬁsﬁBEB 82 and a
hi gh- pressure bat er 1 7 ar e onnect ed,_each other. thr an inverter 116.
The el ect FIEP eXe?gy %‘? = fatd et ?ﬁécﬁl ﬁ PPe T 4t & r“& s C8HppFied to
the notor 112 throu h th i, n erter 116 at the time of acceleration, and
assi sts th&" 68&59 %upﬁly 8% ~0 engine (not shown) . The notor |12 , on

the other hand, works as a generator at the tinme of braking. Thus, the
el ectric energy (regenerative

BACKGROUND ART

A hybrid vehicle equipped with an engine and a motor has
been known. In this hybrid vehicle, the motor works as a
generator at the time of braking. Thereby, the braking of the

15 hybrid vehicle is performed while obtaining the electric energy
from the conversion of the kinetic energy of a vehicle.
Hereinafter, to obtaining the electric energy using the motor
defined as '"regeneration". This braking manner defined as
"regenerative braking".

20 In the hybrid vehicle, furthermore, electric energy
obtained from the regenerative braking is stored in a
high-pressure battery and is used at the time of acceleration,
etc. Thereby, the hybrid vehicle can save the waste of energy
than the conventional vehicle adopting the internal combustion

25  engine. In the following explanation, the hybrid wvehicle

defined as "vehicle".



energy) obtained fromthe regeneration of the notor 112 is stored in the
hi gh- pressure battery |17 through the inverter 15 116 . In FIG. 11 , the
synbol TS indicates a tenperature sensor which senses the tenpe EHreof
the high-pressure battery 117 . The synbol A indigat.es 4 gagﬁgggg >whi ch
senses the input-and-output current of the high-pressure hal IQQ ﬁ%{ The
20 synbol V indicates the voltneter, which senses the voltage o

hi gh-pressure battery 117. The synbol CU indi cates the control - un|t A
hybrid vehicle_is used,under vari qy's anmbi ent _condi tions for exanple, from
o oh t emper at uF ECengtr finenP1orked Laadan ShowtRE the PonsteRbaranur e

envi ronment . But there is.an o erature for ope in

battery | REFGAFRY the m%@&gf@ PRTRE e TR M <
hi gh- pressure attqﬁg 117. e

t t h t, f
xanpl e PEMGPLEnATORe OfF ERECLBNAR: Fbr “PRAE Enge B AT Le Gt AEL

hi gh- presig ;Fpsggery 117 is low, the voltage of the 5 high-pressure
battery 1 e dropped because the reaction rate of the high-pressure
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the time of acceleration, and assists the power supply of the
10 engine (not shown).
The motor 112, on the other hand, works as a generator at
the time of braking. Thus, the electric energy (regenerative
energy) obtained from the regeneration of the motor 112 is
stored in the high-pressure battery 117 through the inverter
15 116.
In FIG. 11, the symbol TS indicates a temperature sensor
which senses the temperature of the high-pressure battery 117.
The symbol A indicates the ammeter, which senses the
input-and-output current of the high-pressure battery 117. The
20 symbol V indicates the voltmeter, which senses the voltage of
the high-pressure battery 117. The symbol CU indicates the
control-unit.
A hybrid vehicle is used under various ambient conditions,
for example, from high temperature environment, i.e. desert,

25 to the low temperature environment. But, there is an optimum

temperature for operating each battery including the



In the upper half of FIG 12, the upper limt value of the current to be
di scharged fromthe high-pressure battery 117 is shown in |ongitudina
axis, and the tenperature of the 20 high-pressure battery 117 is_shown in

horizontal axis . In other words, upper half of F G, }éigﬁaa O%@'d in
order to control the upper limt of the electric ener E@T ng §&quged
fromthe high-pressure battery 117 at each tenperature I'n t omer hal f

of FIG 12, on the contrary, the upper 25 limt of the electrlc energy to
be chargeg,og t he high-gressure g?ttery 117 is shown in |ongitudinal axis (
and the tBHPBFrBEGPEUSS OpEE6EIE Vélified translation of PCT/JP02/ 08611 of

t he hi gh-press tery 117 is shown ip horizontal axis . In _other words,
the oaornai UBENERKE SERAE S T8 T A UBIONE te anet GRS S 1§ m i

of the electrjc ener ed on.the ressure b tter 117 at each

Cemerat ufgechSrRaa L ah PBR Bana S o Rt Mot h e R xR, 61 thA

char ge/ di rge of the_ hi ure battery 117_based he upper limt

e AR B%aSbur i ReG R o T AT b enpl: tBXFhEOﬁﬁﬁng8$th§aV|ﬁg ap)

Then the HbUEDBSEHT R HHRD At LE e CHAPRERdP SeRas Se MBAEEGRAT.  of
en the e n o]

t he hi gh- ressure er 117 is perforned robl ens_descri bed bel ow have

been brou ﬁFeOBF FT pFﬁESFFg Eéﬁ&?rgf Eﬁ@mgﬁaFéSlescharge of the

hi gh- pressure ce.the te re of e. 15

hi gh- pressure ﬁg%%g%§elf a%%@s Fhﬁrgbggagfﬁﬁsgggrg ESeFHe Eeﬁﬁal mass,

the t t f the_ high- bay [l ds 45 d
(maxi mum PRRBAEAL B OBt EAE FOS03) LaRon PEie (P EnbEr eGP IXJ%%epﬁeﬁ O

hi gh- bat t 45 d h t

ha o o BB -BaE b Bl caPa LR AR T od 7T o Fﬁgﬁ O St S e e

b | oth d tted f th

h?;ﬁ preggbgg %gg§§¥§elg7t585§L%£9{HaﬁlT s gggﬁﬁge%ggﬁugﬁet gg}idevehicle

the 25 Pﬁrg%‘%%'aiéige%%uﬁif”’orlgﬁQ@%ESeBEﬁeﬁa?‘%%?aﬁﬁé BERgheengacn - o O°

r egener at gomer generation will be restricted, the charge 4 P00915
Verified H Fati on of PCT/JP02/08611 of the hlgh pressure battery 117

t b f | ch d. Th t th
ﬁ?gﬂopregsuge %8 Ebggif?aﬁ8§2ﬁg§ ﬁggfgg égéggfﬁgn§ séhgrgeeannunt

ds t h the d to t putt f
The ot or "SoBaBERES T va T priavedt THUSHI G RBEnT 5 ST ne® at DPGoEdi ng a
d t h t, trol th t f the
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t | hi | t hat ut t
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current vahug deteqhor deteats 3. 108 CULLEM 20 LALU L 1RY! 50 b2 and
outputted ron1 denser TRé P

200 high-pressure battery 117 is shown in horizontal axis. In other
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words, upper half of FIG. 12 is a map used in order to control
the upper limit of the electric energy to be discharged from
the high-pressure battery 117 at each temperature.
In the lower half of FIG. 12, on the contrary, the upper
25 limit of the electric energy to be charged on the high-pressure

battery 117 is shown in longitudinal axis, and the temperature



cal cul ator conputes a permi ssible current value that can be inputted to and
outputted fromthe condenser, based on a difference between a tenperature
of the condenser and a predeterm ned upper limt tenperature mhg t he
temperature of 25 the condenser exceeds a threshold.tenperature., cg
current val ue determ ner determ nes whether or not the Cuygke 2Y§LH€ 5
P00915 Verified translation of PCT/JP02/08611 that inputted to and
outputted fromthe condenser exceeds the perm ssible current value. The
command val.ue cqrrector |essens a tor co nd val yue qof the generator
Totor wheRfsare T ae VAl o HAECETH Ndr HRCEITHRES PRA2ORE SURReAt val ue
inputted to 5 and outputted fronléhe co?denser exceeds the perm ssible
current vaPWRtPShEoF[sve tifi 1ot 8PdNGT tiot G he 2pt 2L REP We M tibARTAEFadopt ed
in the hybrid vehicle. According to t %Jﬁ%e ent_i.nvention, a per mi ssi bl e
current vaPugCBETPhe RarvRRATT vkt of S GRSVt 673rdSGuPPut t ed
fromthe condsnsgr, i S assigned bas§g on the gh%ferencg bet ween the upper
limt tenpBfalfuPB BFeESBERIBASEFTENITE FEaf2EBPEFBEGFEYEF a condenser

Here, this real tenperature of condenser is detected by a_tenperature
dot ectbr 15 | ARENEOBEBOORENE f Lt POREORREN LREEURPENETYapEe BT gor f han

the permssible,current value is detected, the torque mmand ;val ue of the
gener at or CABFEF/ FLSRAAEIE M W TABRFBESSSLRE Baie Gortdrabrond o £hE
condenser becones high and then the rjse of the tenperature of th
condenser YPESPeC P Et BALBE - 267 b by ehi O LIRS i CLEERn Faltie tPRput t ed
to and outgutted fromthe condenser b egnes smal |, Accordin

ly, the
{ enper at UPEPIERAYBHEREY bR (HEP ) S R eadhiacEqd TRUBE akETe

t enper at ur t he condenser is kept e | to or below the predeterm ned
upper IinP? ?Eﬁpgﬁg GP§9S§§angﬁﬁggﬁyeggzt invention, furthernore, the

det er gy nat on yhet her, or, oL Lg CULLEN, yalug Laputhed to and out putted

charge/discharge management, of the high-pressure battery 117
is performed, problems described below have been brought out.
(1) When the frequency of the charge/discharge of the
high-pressure battery 117 is high, since the temperature of the
15 high-pressure battery 117 does not drop easily owing to the
thermal mass, the temperature of the high-pressure battery 117
will exceeds 45 degrees (maximum temperature) greatly.
(2) When the temperature of the high-pressure battery 117
exceeds 45 degrees and approaches to 50 degrees, the output
200 current discharged from the high-pressure battery 117 will
become small largely. In other words, the power outputted from
the high-pressure battery 117 becomes low. Thus, a driver of
the hybrid vehicle feels the powerlessness.
(3) When the temperature exceeds 45 degrees, since the
25 total charge amount of electric energy obtained from the

regenerative power generation will be restricted, the charge



PO0915 Verified translation of PCT/JP02/ 08611 the generator exceeds the
perm ssible current value is perfornmed using the average value of the

el ectric current. To be nore precise, this judgnent is perforned usi ng the
exchanged current val ue average, which is an averg?e Nal ogk&lg§F55

el ectric current to be charged on/discharged fromthe %igp Poﬂ/sél
present invention, preferably, the conmand val ue corrector may include a
coef ficient nultiplier This coefficient nultiplier nultlply a coefficient

by torque ue i nput 0 _sal.d.generato I rrder to give
SR W o R P g SR ﬁtly cPrgieer

i ncl udes res rrc%ron adder, and a ESIrI$ﬁhﬁ educer. restrlﬁglon
adder I esERESPHe F GRSt a 04 ey PR PRESEBEF it kY drddual 1y
smal | er redet e ned ~s v ever eterm ned .ti when t he
current vﬁﬁﬁg%eﬁpﬁ??eg19%F%ﬂﬁfe53Fb§f haF98n¥T§8ngdﬁHEﬂ§ W E8GL e
perm ssi ble curre he restriction.redu t he tor ue conmand
val ue gra8bgrfy | g[b’d"esr Lﬁjg ket g9 I?é’wc%efg'?lk%ef &Mt plu&'rt&g]r §59mpfrre€él & i ned
val ue %or eve%¥ predeternlned time when 20 the current value inputted to
and out puPFEG FFomh Vhe condenser becomes equal to or bel ow the pernissible
current val ue. unf vorabl e.for the.comerci val ye .of a vehicle, if
the rapid rise h? BFS 6BF68§188WW§ﬁ81VaF&@SC8%e§r8V|géngbécgﬁége
driver m ght recerve the unconfortab e e i n the pres

 nvent i on it VBt Gl UoRd ar b S n T RADRRFY SRR FEPE SUBRDE ¢ he
restrlctlg f E e q%etgonnand P00915 Verified transl ation of

PCT/ JPG2/ 088 11PV §F38re Ef¥terminated while the throttle pedal is
stepped by a driver . Thus , the change of the torque conmand val ue does
not cause unconfortable feelings to a drrver In the present invention,
preferably, the drive un|5 ol . de a m ni mum torque
comand val ue generator .—FTheé Sy R{SINE is Rt val ue gener at or
outputs a predeternm ned m.nimum,tor nnand va ue_ and .di sabl he
conmand value ?orrec? E R PVﬁPﬁﬁOPoﬂ%55“3 F3e P& VS ERNE AREcUYP lCﬁrﬁutted
as the tor d val ue e ~0 ture of. the condenser
exceeds sai 8 up% T?ﬁ?e?%ﬁ% ?atnl?reor W%ﬁ%ﬁ%g S aﬂee]c%cfﬁﬁn%l c\'fﬁlr&éltl s

enl ar ged |n | i ance wi th the inp f.the_torque.val ue under

condi ti on tﬁi?ngﬁ S Ge COBHRRT v gpugrlgergs F.&Fé& at’ sﬁﬁﬁﬁs&ﬁlﬁg si nce
the 15 tenperature of .t he.condenser i.s arlsen % unfavorable. On the

contrary, |tefga%ofog Pécﬁ88 Fﬁgf thrﬁg%a et Gafue is mde | ar ger
in shqrt periog of

s in,.co nce mnth n of the torque, conmmand
of hrg val ue. ér%%eu ﬁFﬁq u ?f%f?%ﬁ ue to nﬁﬁ%&c§gfuéiSP % O val ue
is favora fo il i ¥ IS also f [ for re eneratlve
br aki ng. Q %u e&%gégen éﬁ%%% Ul a n“PheSt s r :Bl dé% ?9

a command value corrector.
The temperature detector detects a temperature of the

condenser. The current value detector detects the current
20 value inputted to and outputted from the condenser. The

calculator computes a permissible current value that can be

inputted to and outputted from the condenser, based on a

difference between a temperature of the condenser and a

predetermined upper limit temperature when the temperature of
25 the condenser exceeds a threshold temperature. The current

value determiner determines whether or not the current value



of high torque is inputted in short period of tine, the command val ue
corrector is nmade into no operative condition . Thus , the predeterm ned
torque comuand val ued of lower limt is outputted. 25 In other £044 , the
predet erm ned torque val ue having a higher value than.the tor co%nand
value to be restricted by the 8 P00915 V@rifiede?éggﬁé 2%@%%%%/826i1

PCT/ JP02/ 08611 command val ue corrector is outputted. In the present
invention, preferably, the perm ssible current value nay obtain from
formula ( wh t enperat ure of the condenser exceeds the

i edot or Al TRNBErSd e TRk BEtEed CEPRoMiS VISR TS, SKAEURS. thf) x o
(1) IRS5 wherein. UT is a u r lipit tenperature, BT is a condenser
{emper at uPEXMGESTE1E QUG YBRBPF | APEROTIRRE FRLEE THUETHET® (ST ance.
According_to the presen% inﬁen&#pnh t he gernissi | e cHrrenL al ue can be
obt ai ned front THe FERI%RY ¢ 1) iHe A EHEC ehpr Al e Tl FFRr “B&FREBEN t he

limt. t t d.the, I t , th | i ficient
of the qoNBHABGIS -SHILTHb AT HAC T SUR ot ANeS SAES B0 A Rack "HHIEC the

t t f th d bat t t t is ~5 talnl kept at
cqual To BFeharGRIERESuRRER £ FORBABEEAY GrECRHan T npaF Bt aF e TEnagenent
is perfornmed based on Fornmula (1) . In this occasion, the cooling

coefficieﬁPrﬁﬁB%tﬁggﬁﬁternal resi stance are predetermned value. In the

t inventjon, still furth ferably, the 20 pernissibl t
val ue mmy obt al Ao PO FoPfiFastop *9-aHenCa 1enBPaElre L6F SPhe Bondenser

exceeds tg éﬁggegergkgeg %egger%bggﬁ: Pe ansipIe %rrgnt value (Is) - UT
+ HC x CCRPPBESdITIf) theyhybrpay B009P5CQE POt FAfsPAESSH Yof
invention, a permissible current value of the current value,

10 which is inputted to and outputted from the condenser, is
assigned based on the difference between the upper limit
temperature of a condenser and a real temperature of a condenser.
Here, this real temperature of a condenser is detected by a
temperature detector.

15 In the present invention, when the current value larger
than the permissible current value is detected, the torque
command value of the generator motor is made smaller. Thereby,
the heat generation of the condenser becomes high and then the
rise of the temperature of the condenser is restricted or

20 prevented because the current value inputted to and outputted
from the condenser becomes small,

Accordingly, the temperature management of the condenser
can be achieved. Thus, the temperature of the condenser is kept
equal to or below the predetermined upper limit temperature.

25 In the present invention, furthermore, the determination

whether or not the current value inputted to and outputted from



PCT/ JP02/ 08611 where UT is a upper limt tenperature, HC is
heat-transmtting coefficient, TGis generator tenperature, Tl is

i ngressive tenperature, IRis internal resistance, and CC is calorlflc 5
capacity. According to the present invention, the, %e d§%l ?%@@t val ue
of the generator can be obtained from Fornula (2) bas ?h%z

efficiency of the generator, and the calorific value and the upper |n1t
tenperature of the generator. Thus, the tenperature of the generator is

certainly eI at equal to or, b hom1the uggﬁ@ limt tenge;ature. Here, the
i nternal i 8ﬁ5@ Oory RECRELP ﬁ §sPELB{P At CUpESP tcdpabift ySare
predeternlne val The tenperature of the nerator (battery tenperature)
Bnd the .ﬁargQ§W$ T I, e 25 Oy B 1 BG 1S AT B e SR G B T

DESCRIPTICN OF THE DRAW N 1 is penetrative plan VIGM/Sh wi ng the
ayout of DEQRHHERES R 1 l%gﬁ@ﬂ&eyghfewﬁﬂaauwﬁﬁhﬁsmpgﬁﬂﬁhsxa FOE%ni ¢ 20
according to the pr Esent |nvent|og F 2 is a block diagramof a drive
uni t accoFHFﬁﬁnFo £ BepFEEEﬁEEan ntfon® PPGV8TFYCa VBPBEK°§|5@F§ﬁ1of a

control shown in FIG FIG 4 ower - S§V|nqéyag used for
P

charge7d|EéﬁﬁFﬁécn%HﬁﬁfgﬁéﬁP BF %ﬁ%ﬁ$‘ﬁPé§§&F A gECet Yo 1! 56618 -
Verified translLatjion of PCT/JP02/08611 FIG_5 is a used in order to
determ ne the E SsPbrack r%%ﬁﬁnE&ﬁ?maHE?ﬁﬁﬁﬁQ9¥ﬂ1ﬁ ArfPEferféet6T

bet ween the u limt.te grature max of the hi E gress e battery and
the real BAFEBPEOFeMBr APGIHORY EPEIL6CEnt FROMLBRAPE -of TPRE contr o
manner to be Qerforne contro art, which

o oat cocoRE bt ah o aBo S BB Vs ay PR TEAERETE! BY: FORAEC WAL oh

i ndi cates the ¢ . . .
comman véhue inputted to said generator motor in order to give

10 a limit to said torque command value.
The coefficient multiplier includes a restriction adder
and a restriction reducer.
The restriction adder lessens the torque command value by
making the coefficient gradually smaller by a predetermined
15  value for every predetermined time when the current value
inputted to and outputted from the condenser exceeds the
permissible current value. The restriction reducer makes the
torque command value gradually larger by making the coefficient
larger by predetermined value for every predetermined time when
20 the current value inputted to and outputted from the condenser
becomes equal to or below the permissible current value.
it is unfavorable for the commercial value of a vehicle,
if the rapid rise or drop of output command value comes arise,
because a driver might receive the uncomfortable feelings.
25 In the present invention, the torque command value is made

gradually smaller even if the restriction of the torque command



of the battery tenperature in conpliance with the cruising ~o condition.
Fig. 8 is the tinme chart showing the battery tenperature dependi ng on

whet her or not the correction of the output command val ue by the
power - saving coefficient is carried out. FIG 9 i§eél&£¥ chs@&ig%ﬁl5
processing the scranble assist. FIG 10 is a map uSed a fiﬁliihqgwﬁﬁ
scranble assist. FIG 11 is a bl ock diagram showi ng the construction of the
not or and the high-pressure battery of the conventional hybrid vehicle.
FIG 12 is ower savi ng-map use the control-unit 20 shown in FIG 11.
DETAI LED BE%&% BTIEN ?ﬁzp’%@%@?—%gm%lﬁvébﬂ Rﬁﬁﬁt*’rﬁ% R&GA anat £5RPRGGUt t he
preferred enbg&Lnent 0 the1ﬂ%fs nt invention will be carried out referring
to the at PEch&d D8 Tr amihys. tH G1a19EsCh g SPEPEVECBIaR ViddW s ABREng t he
| ayout of the equipnents _equipped_in_the hybrid vehicle. 11 P0O0915

Vet i fied PPAnSPAEPORNGPTECTEIPAS) 6661 NEBRPDVEFREEE As shown in FIG . 1 ,
a hybrid vehiche @as an engine 11 , a notor. 12, a transmi ssion 13, and a
differential ufft™13 BACIHE 56 e PEREFEGPLY  ahbi® HES Yh WiiVerPér 16
and a high-pressure baite 17 at the rear side thereof. The synbol C

i ca cat T GEL BrY At LURF & RhRLBARCSH bt COFRB Hortria SCREFR WDiver t er
16. The eggine.ll and the notor 12 are directl¥ connect ed _each ot her

t hrough a'8fi PrRJERafPTEHEL CSRBRAT. VRREenGEBFT#5°FsOUEBY Fof starting the
engine 11, faqr assisting.the power supply of the_engin 1 accordi to the
cr i oi ng BSRAPERSTTE BoanPBl GoTAUF BERTGRA Hg e GendraePoRsuShRg ¢ he
regenerative enﬁr é obt ai ned fronltge regenerative notign at the tine of

br aki ng, SAE"F8 g HESr iPAGSER8 T gendr BiP8n T8 S K ERe6ut put of the

engi ne 11 ,according to.the crujsing conditions of the vehjcle. In_ other
words, {h&PREEBFAIIONS Y GBHF BeOrTothT SOSAVESCABTERS Yrurks A hfe
transqlsskon 13 ransnitg t he rgtative velocitg of, the drgving shaft (not
shown)" of *FRBEERGIPRE ©1 SRE FRBIRBOSF £3°F6§950°eRE UPPELr &ALl unit 14.
The differential unit 14 adjusts the difference of the rotative velocity
bet ween t ETHFF¢EH fheels W Wof both sides . In other words , this
differenti al URbt 14 al|lows the rotation of the q@eels W Wat different
rotative vel ocl'Py" SBEERRRIBF THENYPT VP Wheet S SR ARASRASnCORPLHE G vi ng

];,858359{/;%?]&}1; n‘%;[,lglre?ﬁ ggkgﬁq%gﬁoq:rquréo%giu%%%geé r%?1er 8ggd§%£gr?ct%atar’é%e12
torgue command value is restricted at small value, since the
15 temperature of the condenser 1s arisen, it is unfavorable.

On the contrary, it is not affected that the torque command
value is made larger in short period of times in compliance with
the input of the torque command of high value. Thus, the outputs
of the torque command value of high value is favorable for Drive

20 ability, and is also favorable for regenerative braking.

In the present embodiment, when the torgque command value
of high torque is inputted in short period of time, the command
value corrector is made into no operative condition. Thus, the
predetermined torque command valued of lower 1limit is outputted.

25 In other words, the predetermined torque value having a higher

value than the torque command wvalue to be restricted by the



PCT/ JP02/ 08611 al so transmits the steering force to the road surface. The
transm ssion 13 and the differential unit 14 transmt the driving force
given fromdrive wheels W Wat the tine of braking to the nDtor The
inverter 16 is controlled by the control-unit (shown . dFﬁgiseﬂa %ﬁ?lsing
a mcroconputer, and perforns the power saving of a veﬁ &g /9 qr
words, the inverter 16 controls (manages) the charge/ di scharge of

hi gh-pressure battery 17. The hi gh-pressure battery 17 is a unit ceI
formed by conne t|n pl ur al of Nickel tal Hydride batteries. Wen

t he not or “22MP8 dyﬁggﬁ ﬁ?FﬁSCtﬁ% éPe@P&PB b6%er stored in the high- pressure

battery 17 , the ectric mer st ed int hi gh- pressure hattery 17 is
dlscha¥ged and Ps%gﬁpﬁfféﬁ tolpﬁgn }08r ffeEﬁFSESH Pﬁ |H€§Pﬁ§?l%é% 15 Wen

t he notor erfor the p r. generation, ther hand, the electric
ener gy (eFEEFgPE ﬁﬁaﬁ? mﬁ%ﬁ%%%?ég 5§m1ﬁ8rPEé§né Etl emﬁﬁlﬁﬁpﬁFaﬁﬁeenDtor
12 is supp gg to tg ? Qres battery 17 thr % h the inverter 16, and
is stored th&PE FOTIG BRIVEXS SVRHFEEESTRE PRI ERREF B UE6Sut t he
preferred enbodi nent of the present invention wll be carried out referring
to FIG 2. FIG 2 is a block diagramof a drive unit for vehicles. 2s As
shown in FIG. 2, a driven unit 10 forqyrvg 5§ according to the present
enbodi ment has anPermdssitde dutrent valnefor= 13— P0091X Verified
translation of PCT/JP02/ 08611 transmi s&ion i% a differential unit 14, an
invertgr 16, a high-pressure battery 17 , a DC-DC converter 18 , a

| ow- pressure battery 19, a control-unit CU, a battery voltneter V1, an

inverter Wﬂb&@@ﬁeUTV%s(aaﬁpﬁgqeﬁg&lé t@ﬁﬂe@a&%@ger%%uﬁg 3er3qhehselne

battery voltneter V1 detects the voltage of the high-pressure battery 17.
The Invertteﬁlp\é%tt@%teercMZlgeg%élmﬁ YOLE 20 et weany tay Mdnalg 9t Jhhe
inverter 16. The ammeter detects the current value to be |nputte3 to or
out putt ed fromthehi gh-pressure battery 17. The tenperature sensor T
detects the tenperature (battery tenperature, generator tenperature) of the

hi gh-pressure Ratbetynl’ toTheel BYRLESRR lﬁv%%rt 18hLTE t‘n@e p@"rh‘i‘s@gb‘% t he

regenerative notion of the notor 12 in conpliancé wth the output conmand
15 CP16t06%%%eﬁ@”@%ﬂ@evéﬁﬂebe OBQ%lh@He&E%ﬁ 16e %QEmﬁ&%”ﬂh? wih3na t RUM
inverter adopting the Pulse Wdth Mdul ation techni que, and has a brldge

circuit (Rehpeh@¥ike &P ¥W0HLH-A YUt tie Ap WY §Sh RO SHEIBM $r 868

the real temperature, the cooling coefficient of the generator,
and the internal resistance are obtained. Thus, the
temperature of the condenser (battery temperature) is
15 certainly kept at equal to or below the upper limit temperature
when temperature management is performed based on Formula (1).
In this occasion, the cooling coefficient and the internal
resistance are predetermined value.
In the present invention, still further preferably, the
200 permissible current value may obtain from formula (2), when a
temperature of the condenser exceeds the predetermined

temperature:

UT+HCxCC(TG-TI)
IR xCC

Permissible current value (Is) = \/

(2)



connected by the bridge connection. 20 The | ow pressure battery 19 is a
battery, which drives the auxiliary machinery AC, such as electric power
steering apparatus , and the air conpressor for air conditioner 8§C . The
| ow- pressure battery 19 is also connected to the jpverter 16 qu %ﬁ

hi gh- pressure battery 17 through the DC-DC converteéer 25 ﬁ%T.J 90§§§J]3
converter 18 perforns the step-down of the 14 P00915 Veritied translation
of PCT/JP02/ 08611 battery voltage VB of the high-pressure battery 17 or the
inverter voltage VP of the inverter 16, and charges the | ow pressure
battery 19 . Here, the inverter voltage VP is given when the regenerative
notion or_step- notion of the mptor 12 is perforned. CE}HRCL: NI.L.T The
expl anat i 8’%’35%0%? 1hé CRREF otk 1_intpte@@"}\}f/laltlurﬁe %grﬁ@&a&ﬁt LREEEM G % 0 FI G
. 3 through ELG . 5tof %he attache% dr mﬁn%s . FILG % i.s a_bl ock . di agram
showi ng t RECESAFESELr off Cof St RENESAEPSI IFEFPEEREUTE /i 4 Ta 1fodBPTE55MNG map for

controllin managi ng) -t he charge/ dischar, of the high-pressure . hattery.
PG i s amhERatArE) i G RS CornrEoBaRr oAPA S Sl Tddtnad
using the difference 4T between the upper limt 15 tenperature Tnmax of the
hi gh- pt esSGP8B&Ytery and the real battery tenmperature TB. As shown in FI G

3, the control -unit CU h%s gg out put ontrolker 61, .a teng@ratgre esti mat or
62, a perni ssi BEECEGFPENEOV i Ge PASS L et P85 LAl Pex CRENEEGTESPEEAE val ue
average 20 _calculator 6 current val ue determ,ner 25 ower - sayi ng
Coet 1 ol eRbTRATUsTor 8 EF 18 SHPGIR I CEOmaD IS EEPPaTOr 67 (i the
control -u gteggbna % ofot endat% toibecex% an ed i%edigitalaf rn%;s. The
control - unf Pepedt §°Ché"pr & &S RGCI5 4t LGP RREEPTal 2 For-PExanpl e
every m |1],96600d ! LT5.3°8kS e .QHbRYY 1690 oLL8L 04,008 2 Map reference
10 generator. Thus, the temperature of the generator is certainly

kelp at equal to or below the upper limit temperature. Here,

the internal resistances, the heat pass coefficient, Heat

capacity are predetermined value. The temperature of the

generator (battery temperature) and the ingressive temperature

15 are real detected value.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is penetrative plan view showing the layout of
equipments in the hybrid vehicle equipped with the drive unit
20 according to the present invention.
FIG. 2 is a block diagram of a drive unit according to the
present invention.

FIG. 3 is a block diagram of a control-unit shown in FIG.

25 FIG. 4 is a power-saving map used for charge/discharge

management of a high-pressure battery.

10



15 PO0915 Verified translation of PCT/JP02/ 08611 The out put command val ue
CP, which is generated by another control-units (not shown) based on the
throttle opening ratio (Ath) and the battery voltage VB, and thﬁogﬁgtery
tenperature TB, which is detected by the battery tenperatuyre sensor T, are
S inputted to the output controller 61. The upper Timt ég@/ﬁgé/g 1| ower
limt Ps2 of the output limt value is defined fromthe power-saving nap
(FIG 4) based on the battery tenperature TB. Wen the out put conmand val ue
CP to be input%gg tf.the 0 output.control .l arger than th%lupper
pe ©

. ler 61 is
limt Psl, the 1S fifapifesht i %>F°tﬂ%%?3é%¥“én BETIHRESL
power-saving map is_outputted to the output conmapd val ue corrector 67
i nst ead ofUERERENPRLPEd DGR @@nﬁﬁﬁdd%gfﬁée@?.e g%é?meti"f%erblﬂ%tup@@ﬁnand
value CP to be in utte% to %he 5 %u% ut controller 61 is smaller tgan t he
Vover 11 ni-tPe2 ONPRESIgGEr TR P PLDC BLgUT BAEP e EoPPRESGNt AUE &Bfmand
val ue correc&o g% ins%ead of the E putted out put conmand value CP . Wen
t he pol ar'E§ o%a ErgutpliPeEaimtafd galue CP is positive, the electric power

stored_in the high-pressure Za battery 17 is discharge nd is suppljied to
The mofor 15t RFBadh Lot TEASTHEEL 6 TRERNERE JUTRIT Jodrs P ARGt

conmmand vglue CP i s negative, the electric power generated by the notor 12
i s suppliB8d foCPRETRGH plessure battery 17 through the inverter 25 16, and

torque commandToal fete A G MEpBISEE VERF PRt Snerac i B HCrRIPES 08611
The { eTPSL S YL pSBLL LGN 0% Lo & COTparLaon, LUDSLIONZLS e T ange
of the battery temperature in compliance with the cruising
10  condition.

Fig. 8 is the time chart showing the battery temperature
depending on whether or not the correction of the output command
value by the power-saving coefficient is carried out.

FIG. 9 is a flow chart for processing the scramble assist.

15 FIG. 10 is a map used at the time of scramble assist.

FIG. 11 is a block diagram showing the construction of the
motor and the high-pressure battery of the conventional hybrid
vehicle.

FIG. 12 is a power saving-map used by the control-unit

20 shown in FIG. 11.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The explanation about the preferred embodiment of the
present invention will be carried out referring to the attached
25 drawings. FIG. 1 is a perspective plan view showing the layout

of the equipments equipped in the hybrid vehicle.

11



tenperature TB exceeds the threshold tenperature Tsl, for exanple, 40
degree. \Wen the battery tenperature TB exceeds 5 the threshold tenperature
Tsl, the tenperature estinmator 62 outputs the battery terrperatur&og;[ to the
perm ssi bl e current val ue assigner 63. Thus, the eerrigiiggitlglagsl%ﬁ neog val ue
assigner 63 is comuanded to performthe setting of the p%%mfp%izbggﬁlqurrent
value Is. The threshold tenperature Tsl is the reference tenperature, by
whi ch the tenperature-rise prevention control is started. This tenperature
rise prevention control is perfornmed so that the battery tenperature TB
does not exceed the upper limt tenperature Ts2, for exanple 45 degree.

After ~5 ider] e relation between cooling capacity and the
calorifi cﬁggﬁ‘gg %H?ﬁgghl gh-pressure battery 17, the value smaller than the

limt t t . T j ust def i ned I i s defi.ned th
{hreshol d t enpBPatirh 161 ¥ Hire Jyofnf L8 biie’ E0FF bath VI b SSUTEndE 68 has a
2 f f ti tc., def i . 1 Ssi bl I
e wi th' T BPEPEnGR: b CERE MRS SRBuR 1 ] G 08 eFRCPRAE IoRRhEI Gh 2 AEe
f f th i f d based he t ture diff 4T
bot weeh ¢ F8™Br SUAt AP TREE UGPEE TPEnel. (BRBEFaT it e caldorRBPRBIEEod
bat t t t TB.. 25 Here, t i i bl , N limt
of the cUPFERE Val (o™ bar be G JALC I or d2F bE"PRguls SHOLESERE 17
PO0915 Veri.fjed t | at i f _PCT/JP02/ 08611 hi gh- re batt 17. Th
uppor 1 bt AT SR L PELS pFLAA bUETY 0o et "Lie) Arrd 0 AV e CAnd the
bat t t t TB i j tted t t . Herei
Cenper at ub & aiF FePBRCES Dir ndrEBE mRor FEare  Firaeh vy Samar kst PaRP val ue
I's, which 'R a liggit f tggi‘gurre%aggl gg can ge S)Ut putted fromor inputted
to the hi Sk-ﬁreg LPE9Baft 8FyV1R9 PR24Et dPRnERCBY the permissible current
I [ 3 based the t t i ff oT. i ssi bl
curr il value 185 SBEEFabt LRl B0 That SERE BAPLERy CRRpEPatrc iRy not
ds th limt t t T d .i d [ th
heat capalheySanacEbri PO Cortire O Wit TN brdosor & baPtory T9° and.
etc. The gerr.lri ssi bl ecg. rrent ogal ue Ls.af ter egt %blri shed ~5 (assi gned) i's
out put t ed f 8T EABIHFIEN UH §& TSR Rerf B5PSThE “HaBIsHEWASPRTBEGC™5 i s
made based _on e geriréreent rthle\% eéie(;al cozbltcaul aetésqﬁg, ett%. , randni sﬁ%esi ghed so
that the Bg%ﬂgsglﬁl LM ER VA Y 58568 Yer-"gs "CHECERDEV Gt ur e
differ enceoQToplgactot S ts.nr’% | ens a%(arl n tlIg1 Orreseg% %nbodi. nt, a cgr.rrelnt
val ue AB 1'0°H8 i hputte ou?pukﬁ ed W 1 i espegfe 8 I‘Iﬁggh‘ir%%gsP%g 8 battery
17 i troll to t |1 I t I t l IS
L b T hERhetnookbE STRE! (KB URaRRet IF BECILARLR! eocutrentvalys 1S

can be contraqlled if the curr,ent: value 25, AB nade snpller. Her.ejnafter, a
current ngﬁélRéolnﬁp%% tg‘ahdetve}1lc Sut g % sﬁe i%hn-lop?oersslﬁjrelsbgttery

te 0 and out put?egefr%?nr
17 1s defggggrg%o%8motor serves as the generator.
The transmission 13 transmits the rotative velocity of the
driving shaft (not shown) of the engine 11 and the motor 12 to
20 the differential unit 14. The differential unit 14 adjusts the
difference of the rotative velocity between the driven wheels
W, Wof both sides. In other words, this differential unit 14
allows the rotation of the wheels W,W at different rotative
velocity.
25 Each of the drive wheels W, W transmits the driving force

given from the engine 11 or motor 12 to the road surface, and

12



PO0915 Verified translation of PCT/JP02/ 08611 the input-and-output current
val ue AB. In other words, the prevention of the tenperature rise of the

hi gh-pressure battery 17 can be achieved if the input-and-output &%{rent
value AB is controlled to the small value. s The perm.ssil E&JP val ue
assi gner 63 corresponds to the cal cul ator, which conputegmgggmﬁgbgh§5|ble
current value Is to be inputted to or outputted fromthe generator. The

exchanged current val ue average cal cul ator 64 nenorizes the absolute val ue

f th t d- out put t AB f t t
galchaIgg Fﬁg%598ﬁﬁgg %gkgggeggﬁpﬂgfg%gﬁgﬁﬁe&%@ufpéﬁPSykgggeaverage | av.

o " L, ¥al lue for t {
tih:seé? &ﬁ%egﬁgﬁéégga%éﬁﬁﬁfggﬁféu ?¥§3%Hgg8 ﬁ%g ﬁI%a s %?aF?:ryn
15 Th d i | | o d ) t
the intl gFes 8P S o deuar %%%éré?%em 18 P s tidern e 0t

controllin n th% Erﬁzent enbodi nent, the exchanged current val ue average
lav is coﬁ% § Mi™PRel4bsol ute val ue of the 20 i nput - and- out put current

I B, b t he high- b 17 h t f
Uhe potar i 5‘33#?1&@%%#%&%%5 .‘ég?\m?éh%dybynw‘i??%?ﬁr@ GG Rdred T rom

the high-pre S batter I.n_ot her mor% si ngce t ari ses whenever
the input - gng gufﬁ CQﬁp(iﬁVE%F'PécFHSOWPB eﬁre@% r%@ ?ﬂﬁﬂgF?pfye

d out, .the absol yte value of .th d- out put t ,value AB
eed for SETRE s e MR P AP bR b PEPPFRG3FOB611

h d t Th d t I
vy bdaBER ALY 19 GHEEE ST A %a?%m REBFr BAESTAF G AELS Whildh. has

th | t at te t ut d-

cu?rggtaL h OSI I%%"9£35%§5¥3¥?55“€§P& OL%fPEP% Y&%Eﬁ&°%&g&}n1ner
65 h f t th bl t
value s I:IOPh%Ir'ﬁ On;(clégﬁIg“'egIlcegr a2 BB T PR R 4%8 Uhen (he E%I]Zﬂged

t I ds.th bl t | a
I's) ret”hevf‘uﬁén@%”?’?na% ‘éo%xi?é?si%rﬁe%%?@ﬁ%h%%e%%iﬁ RETEREOR R e
I t bel th bl e t I
(lavests) 10 %ﬁeﬁhﬂ s har BA e et e S E e T ”cere%ncu”em
val ue det%% 65 transmits he pomer .savi_ng

h
coefficie %st% e%%ur%ﬁéaﬁ% 3 hgparﬁglEBEﬁggéleﬁP aHTﬁ%IéFJéﬁiﬁﬁs an

adder - sub acter function et en_the jud nt flag Fis H the
power - Sav%% motor % groug% tﬁﬁ inverter Q%?

15 When the motor 12 performs the power generation, on the
other hand, the electric energy (electric power) generated by
the regenerative motion of the motor 12 is supplied to the
high-pressure battery 17 through the inverter 16, and is stored
therein.

20
DRIVE UNIT FOR VEHICLE

The explanation about the preferred embodiment of the
present invention will be carried out referring to FIG. 2. FIG.
2 is a block diagram of a drive unit for vehicles.
25 As shown in FIG. 2, a driven unit 10 for a vehicle according

to the present embodiment has an engine 11, a motor 12, a

13



coefficient k is gradually nmade snmaller in order to prevent the 20 rise of
the battery tenperature TB. To be nore precise, when the exchanged current

val ue average lav exceeds the perm ssible current value Is, (la >$§L , the
power - savi ng coefficient k is gradually nade snalbggflg§1§gn 6&|PIQ& t he
i nput - and-out put current value AB ( ~ output comma d 9£Q/8&ﬂ1

hi gh-pressure 25 battery 17. Thereby, the rise of the battery t enperat ure
TB is prevented. 20 P00915 Verified translation of PCT/JP02/ 08611 This
t he, out

ff ff whi
Postri oti GRoPEg Ilc'&e'l%e Edotg?e 00 Fhee Lo rPhi PBHOSFSEn@Coufbut, i s

defin
t perf t he t .k 100% 5 and i f
this coef fi gﬁeﬁtr%%sgerco SEeRa g%@&ét'c%ﬁ%%ar'?ée bAPPaRAR el |y,

The power 1 eff|C|e k |s c oIIe so as to dec ase radually
for everySp ger ned TF }OPH% ?E?ﬂ%d%ogﬁﬁ he *Lpeed
for 0.03 / 15 econd 0|nt ~0 15 seco ds) cr nt) That is,
it is aftér I5°-s secongtr(rl E e poﬁ%?“?ﬁilﬁ@ 38 f?l?éﬁﬁt %%uﬁﬁﬂ SERSREs 1

(10099 ;1 ast tine, is set to 0 97 (97% . This decreasing of the power-saving
coeff|C|ent k at predetermned rate is perforned in order to prevent the ~5

f it bl.e feel d f.th
povor - aving. cOLFr PRLSRE T ‘B3 BRERGed 1 45LACS SRe Y auta o i om the
t 1, ed I f hicl e .b
Thus, t e GRCoRTBREabPEEREEFEHG TS ofent To 2t ierr e en Sehe o Bagirent
fl F he ot h t.h f t adj ust 66
ag Fis L, onith eeqxaer‘?aQermlnelpowﬁdﬁsaVIn|éﬁ%§ralcgﬁﬁFha“b§% er

makes t he pomer saving coefticient gra r

Eoé???i?e%ﬁdﬁggnﬁgu¥h Fo %gF ?tr é g%@%%ﬁ&%% cu?Féﬁ omerﬂ% %%%§Verage
oot {121 TS T Tl %‘%%%ﬁpcerma??e?tﬁ R 001 SoBR P BRRPATS! ati on
coet 116} ent® O%tﬁé ?ﬁa frac fad PEREY ARt T 1 S%aetrorsgﬁ’?“’%rr@ SIS ent K

|
S a0l Y Tade Lo gor suUnedh o g G ver my S fesl the uncort o table
oriver, e poseL SYLDO, OBl FLSlanh K s IRGE. gLadNaIl LRt gL very
Che over sev, a0 eoekfl ghent, 115 | apihan. o 4L e R en
1120 Folocpe (AASH LLEALLODEL e cur rent val e determner 65 s 1 Tin this

preventing theTagcyttspggl0t6tf¥%fJ%&% Hleg 2 il diok@ing b B0

of the power-saving coe cl eht” adjus %66an out

corrector ﬁg Lpuf‘%/?%hrcﬂj‘ 8] lg%l%%ggg(g?%¥§hge aCOc{ 51% % brll\é) \il.errc’u the

power - savi ng coefficien uster he Tes rlctlon adder

and the T asbii GhgN) [ edUCRh. R0 The UL Y %%mmctct% SGQIEGELOL 07 has

conparison tunction, ‘a nultiplication tion, étc pol arity of
t he out pu I oSl . when it is going to

assi st) ,Eoﬁggggggu¥§cgﬁﬁggélgggugoég%ggéfbr 67 carrles out t he

mul tighication 2 effi.c ommrand
val uem%:P and ggtfepiu(}gg I?ﬁge\gér%]z%?saqg: & E a#tc&{w lgﬂ?éh)%tetrh%er

as the C0r5§ﬁﬁﬁgr9oﬁgERQnery AC, such as electric power steering
apparatus, and the air compressor for air conditioner etc. The
low-pressure battery 19 is also connected to the inverter 16
and the high-pressure battery 17 through the DC-DC converter
25 18.

The DC-DC converter 18 performs the step-down of the

14



22 PO0915 Verified translation of PCT/JP02/ 08611 value CP. Wen the
polarity of the output conmand value CP is negative, the output command

val ue corrector 67 perfornms the nmultiplication of the power-savigg;915
coefficient k and the value, which is obtained byvgpﬁﬁggghggsLﬂéohn tted
out put command CP by 10% Then, the output command valuelggpggﬁp@§6£§

outputs the nultiplication result to the inverter 16 as the corrected
out put command val ue CP. To be nore precise, the corrected output comand

value CP=_CP.x 1.10.x k n the. polarity is negati regeneration), the
corr ect ed P8It FEY 88%§ﬁﬁ8m@glﬁg %59 éﬁGQ‘ﬁfﬁﬁéHr%héaéiﬁgwiai g §b§itive
(assistance). The output c d_.val ye correctar 67 cotrespon to the
coefficieﬁpbﬁﬁﬁffpwpggég?hggr8&35 ewﬁyVFﬁ$e6u@§uta 8nﬁ&ﬁ§ ?&IgieCP i s made
| ar ger mhﬁnwgh%e%% en rat%on E? p%rfor d will be desiribe p2s bel ow. In
the hi gh- pP&s&FESHACIRI Y97 rhe 5%%?2?@606WF§ EVEPVRITRY Fatt Frdithy t o
the differ nce ﬁQ EQeIQ:FraIign gyde t her eof , eﬁ%i'%?e %Sf%stance de
(discharggﬁ, t hieS regEHEr A TV MSde OCeRAr YR W A8 6 geler &t i've node,
t he 20 batter% %olta%e VB of the high-pressure battery 17 becones hi gher
than the ¢5s&°6F 486 st ance node (I-V characteristic). Thereby, the
i nput - and- out put current value AB at the tine of regenerative node becones
| ower than at the tine of assistance node even if the output command val ue
CPis SanEQN%EHégﬁ &%ingly, t he out put conmand value CP at the tinme of

u

regenerati e made larger in order to enlarge the 23 P0O0915

Verified trans%%%lggpfgnation about the control-unit CU will be carried

out referring to FIG. 3 through FIG. 5 of the attached drawings.

10  FIG. 3 is a block diagram showing the composition of the
controller. FIG. 4 is a power-saving map for controlling
(managing) the charge/discharge of the high-pressure battery.
FIG. 5 is a map, from which the permissible current value Is
is defined using the difference AT between the upper limit

15 temperature Tmax of the high-pressure battery and the real
battery temperature TB.

As shown in FIG. 3, the control-unit CU has an output
controller 61, a temperature estimator 62, a permissible
current value assigner 63, an exchanged current value average

20 calculator 64, a current value determiner 65, a power-saving
coefficient adjuster 66, and an output command value corrector
67.

In the control-unit CU, all of the data to be exchanged

is digital formats. The control-unit UC repeats the processing
25 at every interval, for example every millisecond time scale.

The output controller 61 has a Map reference function.

15



PCT/ JP02/ 08611 i nput - and-out put current value. In other words, for
perform ng the regeneration effectively, the output command va7_ue CP at
the tine of regeneration should be made | arger. Wen the initial Be tery
vol tage VB of the high-pressure battery 17 is 5 14QV fl&ittm“ﬂnp o 21is
driven by the output command value CP - 2kw in order to 3ss)sho 1grrvrng
force of engine |l,the battery voltage VB will drop from 140V to 130V as a
result of dlscharge In this occasron the actual i nput - and- out put current
val ue AB,gﬁcone S _cas r ent Ioms wel |)

"“Vhen' t HE'F o0& rﬁtr%%mrfggg*‘é’? %? W Sar et efoRe TRREATEY,
CP=2k , .the batt t f 150V b th

ol sotr]c S TERL Grbth Byt REovey aﬁsé?%r.ieweé iqc}?etﬁgeaapae%@tée Thus,

t he actual i nput-and-out put current value AB (current value with which 15

CP=2kw i s 9?WIéH¥1t§edE€F§8§¥dV?bt%%%JF3ié”ﬁh%@@ebéﬁ$erVnt?h€eE%E%r%f

t wh d: t t I AB b |
Phe out Bt @'&%aﬁat Sredy °§‘c§%m€%IIeZ%atI%3%w petttve of
the v Iue of %E savrgs oeff] gf %ﬁerehy, the sane anount of the
20 |nput hpRe ?%ut ?e%? At ue”Al &F ®he tine of assistance mode will
be st d when th f d, As b b h
mul t1pl i cat i on T R i itﬁétarfiﬂaﬁe b APAEFoh o o 'ctfﬁ&h%&’t&vé ’

f d th t f the
Pt tory 1AATRERE fPeviEnt e @?5&3 t‘ﬂ%rﬁ%ﬁr%%-u%ﬁf&%%& r SABRaF e AB
(current valﬁg ?? drschar d|s§€arged fromthe hrgh pressure battery
17 24 Fed F?‘B‘P. F% Yoh PCT/ JP02/ 08611 is control | ed, when

h I h d CP h

of adsl ot éﬁﬁe%%%et%“tegtmg%ﬁ%g K8t TR gh praabita BatlF, 17
t f t d CP t f

egentla PANALL L Bt ol SIISENLS EabaRaTehe Ko FERY Ve

AB to b h d, h b tt 17 t | ed. Th t put

ormand vTIeE dR e 5, #ﬁr‘ ‘F‘*Sé By’ O Mt EaRede o FEPSyRE sl eRErat  on

node, in mhrchstggtrnggt ?HtDUt rent vglue § bgggges %t as a

resul t of"the'Ti e Y %% ery V5P ge ORI qhus The |h%ﬁ? and- out put

I AB h h d
el 8 U0 S UL L0 1T g e
t f th d t dj th
AL I égégr'miat i R A
h t f i ft Th
c o500 SEADL SO P O Rhgssure Ry g SOVTRGL R Cize The

10wll b i.ne t refer nc the nt rol flom/chart sho in Fig.
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val ue CP usI ng Y power - savi ng coeffrcrent K is not performed, when the

battery When the polarity of the output command value CP is
negative, the electric power generated by the motor 12 is
supplied to the high-pressure battery 17 through the inverter
25 16, and charged therein. Here, the output command value CP

corresponds to the "torque command value".
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tenperature is smaller than the threshold value (tenperature Tsl) . Wen
the battery tenperature TB exceeds the threshold tenperature Tsl, on the

ot her hand, the perm ssible current val ue assigner 63 defines tQ&‘ 1

perm ssible current value Is by 15 referring to the .Map,shQ aitrilojﬁoé 5
based on the battery tenperature TB (Step S13). The exc%@@gﬁaogygg@_qt val ue
average cal cul ator 64 conputes the exchanged current val ue average |av
detected by the amreter A (Step S14) . 20 The current val ue determ ner 65
checks whet he&hor not the exch?mgeg cyry nt val ue aver angg | av, excgeds t he
perni ssi bl e cUPFert R %S S FaTSOF s E%Feapcgf[‘g)afflﬁﬂg YHe- &t fafiged
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the upper limit temperature Ts2, for example 45 degree. After
15  considering the relation between cooling capacity and the
calorific value of the high-pressure battery 17, the value
smaller than the upper limit temperature Ts2 by just predefined
value is defined as the threshold temperature Tsl.
The permissible current value assigner 63 has a map
20 reference function etc., and defines the permissible current
value Is with reference to the Map shown in FIG. 5. 1In this
occasion, the reference of the Map is performed based on the
temperature differences AT between the predetermined upper
limit temperature Ts2 and the inputted battery temperature TB.

25 Here, the permissible current value is a limit of the

current value can be outputted from or can be inputted to the
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PO0915 Verified translation of PCT/JP02/08611 Ts2 is controlled bel ow the
upper limt tenperature Ts2, the range, fromwhich the output limt val ue
i s defined, becones wi dest. Thus, the performance of hybrid vehEE £3 can

fully be dennnstrated because the restriction of tggjggégggn 1.7 alue 5
becones rather |oose . In other words , when the rise norgql 1upper

limt tenperature Ts2 is prevented, the output Iimt value Is deflned from
rat her | oose restriction range. Thus t he perfornance of hybrid vehicles

fully be.d trated trict th I t I
becones B 880§%°”SII%E%eﬁ%ﬁ%9tfth é?ip%é% t P CHPPSEATREE 16 For o e
vehi cl e mnIIVbe eﬁg g g refe&rln ; ng %g Qown in FIG 7.
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20 In the present embodiment, a current value AB to be
inputted/outputted with respect to the high-pressure battery
17 1is controlled to the small value as the permissible current
value IS becomes smaller. Because the calorific value of
high-pressure battery 17 can be controlled if the current value

25 AB made smaller. Hereinafter, a current value AB inputted to

and outputted from the high-pressure battery 17 is defined as
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little at the time of "Urban cruising”. In that occasion, however, the
power save coefficient k is still in state of 100% (1) . In the "Urban
cruising"” , the vehicle cruises in the state that the battery te erature
TB does not exceed the threshold temperature Tsl (for..example Qéorggaeogiree) ,
or in the state that the exchanged current value average quJI;ggggsglqt
exceed the perm ssible current value I's, even though the battery
tenperature TB exceeds the threshold tenperature Tsl. 15 Next, the cruising
condi tion hanges to_".Conti nuous upes-and-do cr

" Cont i nuoGE SupLERRIBORAS ER b SRGER T RS \VanRBre dryPRBe o OFHE T 68 havi ng
i Schar ged” SESPRACP| T LBP URNIT1~ ST SRAG. O G ol G SR Yot Db 46 SEREV | me of
e of ugh Ti" GRIPETRG G Mo eGP ARl PHE=GR5are CPeie A6, Thus.
of the' babPBEyCLaRera: GFE P 136 &L Enoun | n T e chart of FIG7, the -
povergav 10 SHRLlLELeNl e ol TR TSI Bt Dgeoter oz g Rl ol on
Cont 10Uk, LA S0 Lo N RLEREAL FTRSE L LS Bt savi o
reconis. Sgdhigt Sholbeoveliole dogsutor fsebythe, Squmeeniriable
Che. cor rectton BF EERGUCR: CCGRFRRd 94N Ge 2B By°t & RONEroEafing
coefficient k i.s caryied ou ithin the rather | qose yestrigtion range of
~0 the ouF‘Sﬂ‘tor&ﬁlglseﬁﬁeagbg?l%l\}\ﬁnei‘ﬁa .00 M o AR Y TR e cuTTent

10 value AB for the past n times, and calculates the average
thereof as the exchanged current value average Iav. This
exchanged current value average Iav is an average value for the
past n times of the charged/discharged current value of the
high-pressure battery 17.

15 The exchanged current value average Iav is calculated for
abrogating the influence of an unusual value etc., and for
achieving the stable controlling.

In the present embodiment, the exchanged current value
average Iav 1s computed in the absolute value of the

20 input-and-output current value AB, because the high-pressure
battery 17 causes heat irrespective of the polarity of the
current value, which is inputted to and outputted from the
high-pressure battery 17. 1In other words, since heat arises
whenever the input-and-output of current to the high-pressure

25 battery 17 1s carried out, the absolute value of the

input-and-output current value AB is used for computing the
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correction of the output command value CP is carried out within the region,
in which the upper limt of the output Iimt value is not so high. As can
be seen fromthe power-saving map shown in FIG 4, 15 the deternqj %ion of
the output limt value is carried out within rather l.Qs¢e [J€giQn, | other
words, the determnation is carried out wthin the ?Eg?oqéTgﬂxwﬁgghfthe

upper limt of the output limt value is not so small. Thereby, a driver
(vehicles) can fully receive the assist by the notor 12. 20 This
effectiveneSﬁ S glso obt%ineg in_the reginerative node. Thus, a driver
(vehi cl e) SEER2ULEFT Z8ERE Y E§Genér AUFVEYr aRi'ng whi l e accepting the

ti icti f th t d I CP by th - i
coet 1 ci ent k. TR FHENBPESHNE CRELH FEHES THE PYaciOf THe ASCrbm 28
t t TB, | t ai nl ted b ti t he ,out put d
val e P GEPRy PRe BBWEr 27 PHGPEbe FAFEPaM YPA eTRt, "84°R BaBoTEver i fi ed
transl ation of.PCT/%POZ/O 611 th Iif%.of t he higgfpre%%ure battery 17 can
be prol on§&43TR&Yt OTt RESEFGVSi R§ B89 VEn RENGES P& ™ifgh- speed crui sing”
. I'n this, node, hi ¢l [ |y b he drivi.ng f [ th
engi nes 11 175 M Enett Byl CunEe RN Dby e Rt p TGS 0 e
hi gh- pressure E tter¥ 17, 1is .not cgrried ou n t hat occasio% since the

exchanged curr G4t T hverate OF §r8é8F5aé%§kﬁh8‘Hﬁ@ﬁﬁﬁgﬂﬂh SRSHED
per m ssi bl qgrre t V%Iue s theerquire nt for Pq;forni{g Lq%'% %rection
bf the oufbit /cBAaRd BAFGE EP° bye TheS Puter - AV HY s ot 0
not {11 |t TREERL e BOVEL SOXLAB.CAELl] SURNL KLelips R e,
becones l%ru ?:ren%tva? &gg%gtrargaetfav ]ce%rceee)c(i%r@tllee‘peq_”mqg/s% lseeggpgesﬂt value
10 TIs, (Tav > Is), the judgment flag F is set as H. When the
exchanged current value average Iav is equal to or below the
permissible current value Is, (Iav<=Is), on the other hand, the
judgment flag F is set as L.
The current value determiner 65 transmits the judgment
15 flag F to the power-saving coefficient adjuster 66.
The power-saving coefficient adjuster 66 has an
adder-subtracter function etc.
When the judgment flag F is H, the power-saving
coefficient k is gradually made smaller in order to prevent the
20 rise of the battery temperature TB. To be more precise, when
the exchanged current value average Iav exceeds the permissible
current value Is, (Tav>Is), the power-saving coefficient k is
gradually made smaller for controlling the input-and-output
current value AB (°¢ output command value) of the high-pressure

25 Dbattery 17. Thereby, the rise of the battery temperature TB

is prevented.
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15 the unconfortable feeling caused by the change of the output power wll
not given to a driver even if the throttle is operated. The power-saving
coefficient adjuster 66 of the control-unit CU (shown in FIG 3 0915
corresponds to the 20 restriction reducer. In the ﬂnkggdqgggngg ing",
the cooling of the high-pressure battery 17 is qu?y per fekr qeby,
the battery tenperature TB is dropped. In the tinme chart, the crU|sing
condition changes to 25 "Conti nuous hi gh-speed rapid

I ion/d I ion" _bef b BT.d
mich, 32 POOBIG VR I PFaa* s ARSFREE G CoF "t IR0B BaBTE FACE AT, DY "

"Cont i nuous, hi gghspe g r p|d cceleratlon/d celeration", the charge and
dlscharge g%cb ﬁlgH BP%SSSF r55F98Pylf7 FSPEPeated as wel | as

" Cont Th ff t k
S oeersoseo BRSP4 R Sa“pﬁ&cg%cg'gfegﬁ“
decreaS|n§ of. the oqu a & contr # thelﬁg rol -unit

In th 6F8§@ﬁfi ? %d?kh%rﬂ q%ésaoaftri%tcf ﬁﬁéteélt b d&ds ' exceed

th t b th
bover  SavPRY %éf*% TR s i EREPRES d8er E%%E?P%%@Ew”%svea &t Réous

hi gh- speed % gcc%ggrﬁtlon/deceleratlon is further repeated. Therefore,
a driver P?e ¢'&s) 93 P ¥s the suitable assist and the regenerative
braki ng while cel

pvhég he. restr|%% Q mé &he pome 5a g cogff|C|ent Kk

because the ra PEs& Pégiod GPthé 68 r *safi f§7 A Fgﬁomﬁ ﬁ PG 4) is

eS8 1 e SESE A, B EL P, B .
it is made small at the speed for 0.03 / 15 seconds (three point

10 / 15 seconds) (decrement). That is, it is after 15 seconds that
the power-saving coefficient k, which was 1 (100%) last time,
is set to 0.97 (97%).

This decreasing of the power-saving coefficient k at
predetermined rate is performed in order to prevent the

15 occurrence of the uncomfortable feeling to a driver.

Because if the power-saving coefficient k is changed rapidly,
since output power from the motor is also changed rapidly, the
cruising of vehicle becomes jerkily. Thus, the uncomfortable
feeling is given to a driver.

20 When the judgment flag F is L, on the other hand, the
power-saving coefficient adjuster 66 makes the power-saving
coefficient k gradually larger (returns to 1 [=100%]) for
canceling the restriction (control) by the power-saving
coefficient k. In other words, when the exchanged current value

25 average Iav becomes smaller than the permissible current value

Is, the power-saving coefficient k is made gradually larger in
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20 cruising". In this "urban cruising”, "continuous high-speed rapid
accel eration/deceleration " is not perforned. Thus, the power-saving
coefficient k becones large (returns to the initial state) . Al%@w he rea
battery tenperature TB drops gradually. 25 Accord%qgfg , the, driy Uit 10

for the vehicle, the cruising of the vehicle can be ac |g%@qﬂjﬁﬁgéﬁkeeping

the 33 P00915 Verified translation of PCT/JP02/ 08611 battery tenperature
TB bel ow the upper |imt tenperature irrespective of the cruising

conditions. Thys, a draﬂﬁ{ %vehicle% c%glaﬁce t the sufficient assistance
and the rB858RErSt FIRCHFAKINGCRYEACTROPHY GUEHRY Tomhd Y 5PG FEp1FRT
restricted by the power-saving coefficient K TIME CHART 2 Next, the
operation”of the drive unit 10 for vehicle will be explained with reference
to the tinme chart of Fig. 8 (see Fig. 6 framFig. 1 suitably). Fig. 8 is
the tine chart?EhBﬁFﬁgogﬁésbgpteP?wggﬁﬁeré?uFEeggﬁgﬁarﬁavbﬁg&hethgr or not
the correcti .of the_ output .caoanmand val ue by, the po -savj ng coefficient
o carri otobbE ARk e G RESeal bR Y ehper BRSTL: T A T BaY

ower - savi_ng.cqefficient k, and speed of_vehicle are shown together with
Dot fo. EPEL Rt POEPYEOTREDDA T A SPGRE CT B T DE oy oPres
continuous_line shows fhe cage ghe e the correction 3% t he out put .conmand
val ue by PheSPolerESAUT AGERRET 1§ ST EMI% T3 T &TVES ol® PRESS5SBYLPEry

tenperature g?.indiﬁ t ed 3%ﬁ%£e dashgg ILne shows the casedmhere.thg
correcti ofi°Gt *HH&°BaL Hut® HGagHPueYi $2HBET & AVEd Yoht SIPArRe “Fline
chart shomntin FEG. 8, the h¥bri§1égﬁ}%k§1descr'bed,above repeats_ the
crui sing OFtE68%0r HBF eSRATRIFr o 0 KT 1t K eSHSME T e mpeFaEr e

fin 4 ree. Th r-savin fticient k,_ whi %
Qe_ -ed a?a?opgggrggavlng 8@%fi%§enthcgg egsethan’l, a%g %@Stkgo bat
initial s e;

10 battery temperature TB becomes less than threshold temperature
Tsl, the judgment flag F to be transmitted from the current
value determiner 65 is L. In this occasion, the power-saving
coefficient K is gradually returned to 1 for preventing the
occurrence of the uncomfortable feeling to a driver.

15 Both of the power-saving coefficient adjuster 66 and the
output command value corrector 67 play a role of the command
value corrector.

Moreover, the power-saving coefficient adjuster 66 plays
a role of the restriction adder and the restriction reducer,

20 The output command value corrector 67 has a comparison
function, a multiplication function, etc. When the polarity
of the output command value CP is positive (i.e. when it is going
to assist), the output command value corrector 67 carries out
the multiplication of the power-saving coefficient k and the

28  output command value CP, and outputs the result of the

multiplication to the inverter 16 as the corrected command
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PO0915 Verified translation of PCT/JP02/ 08611 becones gradually smaller at
predeterm ned rate, e.g. 3% at each 15 seconds, after the battery
tenperature TB exceeds the 40-degree. As can be seen fromthe ting chart
shown in FIG 8, when the output command val ue is ca%gggted bxiﬁﬁn?ﬁ@ t he

1

power -saving coefficient small, the rising rate of “the 4§ﬁ§§ﬁm/@gggrature
TB becones gradually small, and then the rise of the tenperature is stopped
or the tenperature is decreased. Thereby, the battery tenperature TB is
kept bel ow G% ggper limt tenperature, e.g. 45 degrees. ~nlhen the

o]

pomer-savyﬁ ficient k is not nade smaller, in other words , the
Cemper at or e TEPRGR! I GoRSTY hids@ ad "Enoi ot CRE-GREhEa N NET Hen. the
o 45 HegheHs TRerhG ar PUSP EROEROr v DENT CIE T SEEth 1 Mgl LT 9o of
Conventi o CRHLEEATL 06§ HIEHeDyehT BT S  HAOBATq CRETa AP TP U401 t he

di t i he, bat t t .at 1B b trol | ed
o 25 coNRATBOLT 1 Wb 0h PanEOFa - P e T ReL fi68ee F BBEF| TR Togon of

th : ' h in FIG 4 b d. | th ds,, si
he bat Py tORper SLaPe PLCKERUSS SN A & G e atly 6 Fores
operating

he_hi gh- pr bat t the out lint_val be defined
{1 om t he FFnBH - S5°L-E30958 VATHIT eiP (PEnarabE G of OFET) P05 086EE Toose

regi on of the power-saving.map en,_assigning the oqutput limt value. Thus,
2 driver CYCRIG SSTTRRY XEABE e 901 PEbIG GsEIECIRRG riGelErativE]
br aki ng. output command value CP= CP x 1.10 x k when the polarity is

10 negative (regeneration), the corrected output command value

CP= CP x k when the polarity is positive (assistance).
The output command value corrector 67 corresponds to the
coefficient multiplier.
The reason why the output command value CP is made larger
15 when the regeneration is performed will be described as below.
In the high-pressure battery 17, the battery voltage VB
varies according to the difference in the operation mode
thereof, e.g. the assistance mode (discharge), the
regenerative mode (charge). In case of regenerative mode, the
20 battery voltage VB of the high-pressure battery 17 becomes
higher than the case of assistance mode (I-V characteristic).
Thereby, the input-and-output current value AB at the time of
regenerative mode becomes lower than at the time of assistance
mode even 1f the output command value CP is same.
25 Accordingly, the output command value CP at the time of

regeneration should be made larger in order to enlarge the
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5 SCRAMBLE ASSI STANCE In the above described enbodi nrent, as shown in the

flow chart of Fig. 6, the correction of the output conmand value CP by the

power - savi ng coefficient k is carried out only when the requiregg&%jof bot h
10

the battery tenperature TB > threshold ~0 value Tsl .and,the moyaple current
value lav > pernissible current value Is are ful filled, [N gﬁ%?o&&ﬁd51

both TB > Tsl and lav > Is are fulfilled. In the present enbodi nent,

however,

it is preferable to initialize the corrected output command val ue

CP when the sharp ~5 assist or th tive brakingis required.
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20

25

Eugggntl:hglcl;versgldvierl%r}?ntwﬂceor{ tR%r;ggjg}iler]J‘gaigfgn is performed on the
same conditions (VB=140V, CP=2kw), the battery voltage VB will
raise from 140V to 150V because the electric current given by
the regeneration flows into the battery 17. Thus, the actual
input-and-output current value AB (current value with which
CP=2kw 1is filled) is decreased to about 13 ampere (A).

In the case of regeneration, in which the input-and-output
current value AB becomes small, the output command value CP is
always multiplied by 10% irrespective of the value of the
power—-saving coefficient. Thereby, the same amount of the
input-and-output current value AB as at the time of assistance
mode will be streamed when the regeneration i1s performed

As described above, the multiplication in compliance with
the operation mode of the motor is preformed. Thereby, the rise
of the temperature of the high-pressure battery 17 is prevented
because the input-and-output current value AB (current value

to be discharged) discharged from the high-pressure battery 17
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correction of the output conmand value CP by the power-saving coefficient k
is fulfilled. The reason why this checking is carried out is because the ~5
scranbl e assistance is the exceptional case of the correctlon og Qy% out put
comand val ue CP. Wen the requirenment of Step S2]_ i t fU|II|P 4> the
processing skips to steps 22 because there is no nee ﬁﬁ@g tngggslst
Thus, the output command val ue CP w thout 2o correctlon is outputted to the
control-unit CU. In Step S22 ( the multiplication between the output

d I CP a i ff t (k=1 [1009 i i ed
out . and SreRCrHEoRIFEY pwﬁéﬁ‘%@%f&fﬁﬁt et o[% e dAREAD e 25 ©
When t he r%qU|renent of Ste t% f%|fl||% . i,.s checked whet her or not
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nbl d t f di t tary change o
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val ue CP |s obtalne frOWIth di fferenc betmeen t he ou%put co nd value
CP of predéRt FTe “and SPREFTE1 PRt 16 Omﬁﬁﬁveﬁéepequ F@ﬁ@ﬁﬁf ;Step S23
t ful,filled t t he out put
Sman VAP S aneb % BT ER PR RRasionh S pE R Bhatire el
is not re UI ed, the pr%cg S|ng teps to 8838 4. In step 24, the

correcti on S PRESSHE vélu§°€5 e power-savi ng coefficient k
is carried out,,  and hen correc ed out ue CP.is _putted to
the inverter gthOu%B t ?&u% 'Eoiﬂﬁﬁ£éP%ﬁeg§b or =k
x CP x 1. \When the.re U|renen .of St R 823 i filled, to be nor e
preci se, %ﬁg éﬁgﬁggfaﬁgﬁn e@FnFﬁg a0t plie §0nﬁﬁn&%&§%u§h€P exceed t he

thresI]S)I di\rll%lu e—anlgakl r%%utthgugg n\/glalvuaeI 'A% }(D:(ejcrzcgr%ggosrma 7l as a result of

the rise of the battery voltage VB. Thus, the input-and-output
current value AB having a same amount as at the time of
assistance mode can be charged to the high-pressure battery 17.
In other words, the recovery rate of the regenerative energy
15 is improved. In the present embodiment, the control-unit CU
not only acts as output restrictor of a motor 12, but also a

charge restrictor of the high-pressure battery 17.

CONTROL FLOW
20 The control manner performed by the control-unit CU
disposed in the drive unit 10 will be explained with reference
to the control flow chart shown in Fig. 6. In this control
manner, the control flow chart is performed repeatedly by the
predetermined interval, for example, dozens of milliseconds.
25 First, the battery temperature TB detected by the battery

temperature sensor T is inputted to the temperature estimator

25



20 shown in FIG 3 into the stopping condition. Then, the value, which is
the output limt value obtained fromthe nmap (indicated by the bold |ine)
of FIG 10, is defined as the output comrand val ue CP. Ther eby, g@e out put

command val ue CP settled by the | ower 25 output Ibnhkiggg&ggglqé %E%

outputted to the inverter 16 when the corrected ouf put [ofeTpast:] zygigﬁ CcP

beconmes small. 38 PO0915 Verified translation of PCT/JP02/ 08611

Accordingly, the notor 12 assists the engine 11 based on the out put comrmand
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P00915 Verified | ati f _PCT/JPQ2/ 08611 Per m ssi bl t I

Rt e T L IR Rl B e S R
battery t rature sensor T is used as the battery tenperature TB . The 5
cool i ng c%gﬁsrcient CC varies depending on the anbient conditions of the

U el St IRt Rt A ST
Lhe charagteristie. 2 1t8e BhoRrR" §RRULeHDAL Okl Fio TS 55894 R, SRRTTT cf ent
value assigner 63 defines the permissible current value Is by

15 referring to the Map shown in FIG. 5 based on the battery
temperature TB (Step S13).

The exchanged current value average calculator 64
computes the exchanged current value average Iav detected by
the ammeter A (Step S14).

20 The current value determiner 65 checks whether or not the
exchanged current value average Iav exceeds the permissible
current value Is, Iav > Is, (Step S15).

When the exchanged current value average Iav exceeds the
permissible current value Is, the power-saving coefficient

25 adjuster 66 makes the power-saving coefficient k gradually

smaller for preventing the rise of the battery temperature TB
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~0 internal resistance IR are predeterm ned val ue, respectively. Fromthis
formula (1) , how nmuch current can be passed is cal cul ated based on the
upper limt tenperature Ts2 of high-pressure battery 17, the co E&ﬂ@

&%

coefficient CC, the internal resistance IR and tpe .detected
tenperature 15 TB. The obtained current value is t‘ﬁrel per%&gj%%lzeowrlr ent

value (Is) . The accurate perm ssible current value can be conputed
according to Fornul a (1) The certain tenperature control of the
hi gh- pressure_batter t hus be .achieve not h onputin
mnner of BYnSaBaPH: SEPoPEERHFr EREMORALGAAGF ngpFBF“ sr( SPPI PIL.
expl ai ned. Perm ssiple current val ue B -
T PR Coapa 4Bbe p@b%fec&eﬂ%de&uﬂf&ﬁa deion = aoVr ﬁ@z}%é%fpw frthis
formul a (Z%r the rnlss i bl e curren val ue g ?%sed on the
upper |inf Wéﬁﬁé Fu?grfgﬁ oVa H& thOBr ?uP 17t he battery
tenperature TB, th r.at égfth mrshemmdtoth

r

h gh- presgaWSfbaeyépg B e o ebE BEh e, B, afed FHetHﬁgeFofﬁﬁFEQEZ) |
|
O R L A e Zra@feﬁr&%%%d PRSP P38 P A TpRd) ARgep et e

heat - tranggy ting coefficient (HtransC), ~o and the calorific capacity
(Ccapa) a redet er m ned vaIue The ingressive tenperature (Tl) is

det ect ed val ue The ccur ernlsS| |l e.current val ue can be co ted from
this formia (3P The brusen Oﬁ?{a&aﬁ BRFBfFes f&@rﬁﬁtﬁ%&ious

~5 manners %nd I S _not Vaérlc% ?, r e %bove desc |9e d eThe
drive uni PUCPEF S § Y588 ORI GO TP L SOUAFEP OB b EReDy
motor in addeglggvgg a h%?%kglégg'ﬁ'%b the output command value CP.

10 Here, the power-saving coefficient k defined in Step 16 of Step
17 is used.

In case of regeneration, additionally, the output command
value CP 1is always multiplied by 10% (CP = CP x 1.1 x k),
irrespective of the value of the power-saving coefficient K.

15 By multiplying the output command value CP using the
power—-saving coefficient k, the rise of the battery temperature
TB can be controlled without causing uncomfortable feelings to
a driver even when the battery temperature TB of the
high-pressure battery rises.

20 In the present embodiment, furthermore, the permissible
current value Is is assigned on the basis of the upper limit
temperature Ts2 (for example, 45 degrees). Thus, the battery
temperature TB is effectively controlled so that the battery
temperature TB does not rise more than the upper limit

25 temperature Ts2.

As can be seen from FIG. 4, when the battery temperature
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In the present enbodinent, furthernore, the inverter is 20 provided near
the battery disposed at the rear side of the vehicle. The position of the
inverter is not restricted to this position, another position, ? sxanple
near the notor, may be acceptable. In the present, &ﬂg?%%WE”EshﬂR eove t he
timer, which 2s linits the processing time of the scra E%T.%&h? ange, may
be provided for preventing the excess rise of the battery 41 P00915
Verified translation of PCT/JP02/ 08611 tenperature INDUSTRIAL
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aTevi at cd* PR tHetpFo8EH AU TOtE LHe BRI o 1 cifd der Lot <
current valye, L g Gertalol ¥ eaghi evede 42,1 o POOSS Moty Leed bhanslatin of

because the restriction of the output limit value becomes

10 loose.

TIME CHART 1
The operation of the drive unit 10 for vehicle will be
explained by referring to the time chart shown in FIG. 7. FIG.
15 7 is a time chart showing the brief transition of the battery
temperature and the power-saving coefficient depending on the
driving condition.
In FIG. 7, the time chart, which shows the transition of
the battery temperature TB of the high-pressure battery 17
20 depending on the change of the cruising condition or state of
a vehicle, i.e. the change of the sloping angle SL of the road
or the change of the cruising speed, is shown.
In FIG. 7, moreover, the graph shown in bottom with bold
line is a time chart showing the transition of the power-saving
25 coefficient k.

As can be seen from FIG. 7, the cruising condition of the
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PCT/ JP02/ 08611 CLAIMS 1. A drive unit for a vehicle that utilize a
generator notor activated by an electric current supplied froma condenser
to drive a vehicle and assists an internal conbustion engine 5 |ng in a
vehicle, said drive unit conprising: a tenperatur@aQeggggggn gl etects a
tenperature of said condenser; a current value detector hmée beghs the
current value inputted to and outputted from said condenser a cal cul ator
whi ch conputes a pernissible current value that can be inputted to and
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cruising" means that the vehicle is cruising with repeating a
10  rapid acceleration and a rapid braking by turns.

In the drive unit 10, hybrid vehicle, the driving force
is supplied from both engine 11 and motor 12 at the time of
acceleration, and is only supplied from the engine 11 at the
time of cruising. In the case of braking (regenerative mode),

15 additionally, the electric current is generated by the motor
12, and is charged in the high-pressure battery 17.

Thereby, the hybrid vehicle can drive the engine 11
efficiently enough, and can utilize the regenerative energy
given as a result of the regenerative generation by the motor

20 12.

Operation of the drive unit 10 for vehicles will be
explained with reference to the time chart of Fig. 7.

In case of "Urban cruising", the acceleration and the
braking of the vehicle is performed depending on the traffic

25 condition, such as stop by stoplight. In this wvehicle, the

motor 12 assists the engine 11 at the time of acceleration, and
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val ue by making said coefficient gradually smaller by a 5 predeterm ned

val ue for every predetermned tine when said current value inputted to and
outputted from said condenser exceeds said perm ssible current v %ue; and a
restriction reducer, which nekes said torque connggg_ggéqgagrﬁgﬁo;ﬂg | ar ger
by making said coefficient |arger by ~o predeternlneé vah%@/igb/@ygﬁy
predeterm ned tine when said current value inputted to and outputted from
sai d condenser becones equal to or below said perm ssible current value. 3.
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pr edet er m-A&d *ii*Hi mum t or que conmand val ue and di sabl es sai d command val ue

, if hight I is.i ly i tt said t
commantl vl ue ReR"CRE 38 Yafiperat GPE B CSArd COMeneer sx(Bedd Sex @ upper
limt t . 44 RP00915 Verified translati f PCT/JP02/.08611 5 . A
e LTRSS gy $he SRRSES, VELDheR nannlall on,or ECT, 0030001 ©

t I [ t ai_ ned f f 1. Wwh , t f id
Condenser [8YE¥eds SaT & B EdB0RP i HEd (GHDMT & tpe: Ca Per hrbe ot ¢ D rent
value (1s) .- - | (UT - BT) x CCIR5 wherein UT is a upper limt
tenperatu#é)'BT is a condenser tenperature, CCis a cooling coefficient,

and IR is interpaL re Aikgnce.iG.: Ad 'vqf @It for Kegicles acc rg%yg to

claim2 , wher dPn 851 QP hEFHiSAPHl'e T rETt Vel 06 UFS SSot i et

(o1 (ks 0G0 8L BIPET AU O 20 SRAGBE T, RXEEEUR S A cony iy

BT) x CC Egm%%ng%E%IesyT(Igregég%5¥eIJdﬂ§ég&%e grgEUEg,tgg'gggé%(%%gﬁenser
the exchanged current value average Iav does not exceed the
permissible current value Is, even though the battery
temperature TB exceeds the threshold temperature Tsl.

15 Next, the cruising condition changes to "Continuous
ups—and-downs cruising”". In the "Continuous ups—-and-downs
cruising", the vehicle cruises on the road having continuous
ups—-and-downs at constant speed. The high-pressure battery 17
is discharged at the time of uphill cruising, and is charged

20 at the time of downhill cruising.

Thereby, the more input-and-output current flows at the
time of uphill cruising or downhill cruising than the urban
cruising. Thus, the rise of the battery temperature TB is
arisen. For preventing the rise of the battery temperature TB,

25 as shown in Time chart of FIG.7, the power-saving coefficient

k is made smaller by the power-saving coefficient adjuster 66
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tenperature, CCis a cooling coefficient, and IR is internal resistance. 7
A drive unit for vehicles according to claim3 , wherein said perm ssible
current value is obtained fromfornula (1), when 20 a tenperaturgoﬁg sai d
condenser exceeds sai d predeterm ned tenperature:vgﬂ_iggnpg§§ﬁgﬁ . Cyrrent
value (Is) - (UT - BT) x CC( 1 ~4 5 1R P00915 Veriftiegdstranshadion of
PCT/ JP02/ 08611 wherein UT is a upper limt tenperature, BT Is a condenser
tenperature, CCis a cooling coefficient, and IR is internal resistance. 5
8. Adrive_unit for vehicle C g%ng o claim4, wherein said permssible
current v8Fu§h95088FépﬂeBnF%o§§f8% ra3§1), when a tenperature of said
condenser exceﬁgspgald red%tergb ed t&ﬂpetatur and Perm ssi bl e current

value (Is) _ (UT T BIP X°EE-(EJ V=6 TR wheraffi® _thpﬁwﬁﬁﬁéFVPPﬁit__

Lomper U BBl BODOIRSL SEIPELAUE iRl 20001 19 Sgerfhel ot

el L oS 7 s S8 el TP BL S £ T s, o e g

Dot 1 TR STRSLALULEL, 00 PO L2 Guirent tale, (Lahs et 1 X

I's heat;t&gnfnit én I%gpffkg'%gt hT i§ gneratorrge erature, Tl is

i ngressi vé©t BRPErE? &€ 9IRS |nFe?ﬁ%T ?%sYéT%ﬂ%%, %ﬁg% °§ CC&PSFCFi ¢

capacity. 46 In the present embodiment, additionally, the correction
of the output command value CP by the power-saving coefficient
k is carried out within the rather loose restriction range of

10 the output current as shown in FIG. 4. 1In other words, the
correction of the output command value CP is carried out within
the region, in which the upper limit of the output limit value
is not so high.

As can be seen from the power-saving map shown in FIG. 4,

15 the determination of the output limit value is carried out
within rather lose region. In other words, the determination
is carried out within the region, in which the upper limit of
the output limit value is not so small. Thereby, a driver
(vehicles) can fully receive the assist by the motor 12.

20 This effectiveness is also obtained in the regenerative
mode. Thus, a driver (vehicle) can utilize the regenerative
braking while accepting the correction (restriction) of the
output command value CP by the power-saving coefficient k.

In the present embodiment, the rise of the battery

25 temperature TB is certainly prevented by correcting the output

command value CP using the power-saving coefficient k. Thus,
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PO0915 Verified translation of PCT/JP02/ 08611 10. A drive unit for vehicles
according to claim2, wherein said perm ssible current value is obtained
fromfornmula (2), when a tenperature of said condenser exceeds said
predetermined tenperature: and 5 UT+HOXCC(TG TI) Per i ssible Ct{r?%?ftg val ue
(1s) _ ( 2) IRXCC wherein UT is a upper lint tenper alFurP«%r;?%gZijgg;fl
heat-transmtting coefficient, TGis generator tenperature, IS

i ngressive tenperature, IRis internal resistance, and CC 1o is calorific
capacity.  11. _Adrive unit .for vehicles according to claim3, wherein said
per i ssi blt%‘ec&rlrfgnf’ fvﬁ?‘ﬁethilg%c")ﬁtr&isﬁél& Sf PEMESY, nﬁlga c@P) beyReR 1nG&Rper at ur e
of said condenser exceeds sai.d.predeterm ped tenperature: and 15 UT + HC x
CC (TG- T 1) &F‘Eirss‘?‘b? e CEUr-Pé v%?@%%%’} chagaesccte SR ofRerser UT i s
a upper limt tenper ure,. HC is heat-transmtting coefficient, TGis

gener at or SEEASEREt ur et P THH S NMGrre Y6V E e ApBraEEr &1 1Y Y ThehOdeinding

resi stance, and CC 20 is calorific capacity. 12. A drive unit for vehicles
accor di ng%f)(]fcé’l g¥FR, PHnERei APEHrd ]pjgr m'%ysol & AP PRATE Y R UIh O ned
fromfg)r m%b?a gi) when a tenper at g&% gf, ai d condenser exceeds ,said

pr edet &r mMEd SATC T PE0SYE YO8 HPe G Er dHSNaPTE6S SOF SPERILFBEY/ ddeif not

t enper at ure: angl Perm ssible current value (Is) - U + HCx CC (TG - T 1) ~
| RxCC carried out.

In that occasion, since the exchanged current value
average Iav decreases and becomes under the permissible current
value Is, the requirement for performing the correction of the

10 output command value CP by the power-saving coefficient k is
not fulfilled. Thereby, the power-saving coefficient k returns
to the initial state.

In that occasion, since the power-saving coefficient k
becomes larger at constant rate, for example, 0.03/25 seconds,

15 the uncomfortable feeling caused by the change of the output
power will not given to a driver even if the throttle is
operated.

The power-saving coefficient adjuster 66 of the
control-unit CU (shown in FIG. 3) corresponds to the

200 restriction reducer.

In the "high-speed cruising", the cooling of the
high-pressure battery 17 is fully performed. Thereby, the
battery temperature TB is dropped.

In the time chart, the cruising condition changes to

25 "Continuous high-speed rapid acceleration/deceleration"

before the battery temperature BT drops too much.
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wherein UT is a upper limt tenperature, HCis 5 heat-transmtting
coefficient, TGis generator tenperature, Tl is ingressive tenperature, IR
is internal resistance, and CCis calorific capacity. 13. A con r&hging
method of a drive unit for a vehicle that utilize,a gen rte}ftagglarggﬁrgrof
activated by an electric current ~o supplied froma condensesod,0.81,ve a
vehi cl e and assists an internal conbustion engine driving in a vehicle,
said controlling nmethod conprising the steps of: detecting a tenperature of
sai d condenser; detecti, he current val ue inputted to and outputted from
~5 said condenggr?R&SnpggpﬁdngoﬂérﬁﬁggiﬁpgeguFFQﬁF val ue that can be
inputted to and outputted from sai g condenser, based gn di fference
bet ween af& §F§¥&E§/8F05&95a5688en3ggea & 95r 88 gﬁﬁfﬁgﬁgﬁpﬁgrtﬁfnit

t enperature when the tenperature_of said condenser exceeds a_threshol d
tenperatu%é?wggfg?ﬁpﬁﬁnggiﬁgfﬁeﬁ7oﬁsn5Fp§§i8 cqfr & qv&Pue%Pﬁﬁﬁpﬁgasto and
out putted fLonlggjd condenser"ex% eds saig gernissible.curre%%.val%g; and
| esseni ng "R FEFGI8 Y BoRhRATT VAT ue TOFTSRYd GBRI MO ot oY £9°1 tA6aS
Verifiged trans]ation of PCIT/JPQ2/08611 when said _current, val ue determ ner
dot er nnet’ ThASAAF L Prente Juie HRRRAIPES CaRd. bUtergd T Hoh e d

d d id i ssi hl t lue. 14 . A trolli t hod
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sai d conde%%eﬁ Qe gn%? eggﬁlrt%.or"beloy s%'d 20 perm ssi bl e current val ue.
15. . A coRtF&IrErRG Tl ASTSoF T8 taPiVe Tnit i Ta Te@TPE*E "accor ding to cl ai m
13, further cogprisi.ng a step.of ouytput.ting,a _predeterm ned.m_ni,mum torque
command val ue gﬁgrgﬁgggyiﬁgﬁggwgrc X%Eﬁ&lﬁgpugcggpggcﬁg%,Sﬁﬁtﬁgéﬁ t or que

value is 25 Ln%t%nta@%%u§£ ekg@g&ted S igkﬁpbgﬁqéf§%%gg§q%gv§h%e when t he

t enper at UI’ag’S(:)LfS Sainal condenser excéé’&s ggl

16 restriction by the power-saving coefficient k because the
rather lose region of the power-saving map (shown in FIG. 4)
is used when the assist or regeneration by the motor 12 is
performed.

Finally, the cruising condition changes to "urban

20 cruising". In this "urban cruising", "continuous high-speed

rapid acceleration/deceleration " is not performed. Thus, the

power-saving coefficient k becomes large (returns to the

initial state). Also, The real battery temperature TB drops
gradually.
25 According to the drive unit 10 for the vehicle, the

cruising of the vehicle can be achieved while keeping the
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"10%ﬂ&l()tg%%%%gkur%) Kg%comes gradually small, and then the rise of
the temperature is stopped or the temperature is decreased.
Thereby, the battery temperature TB is kept below the upper

10 limit temperature, e.g. 45 degrees.

When the power-saving coefficient k is not made smaller,
in other words, the correction of the output command value CP
is not carried out, the battery temperature TB continuously
arose as shown in the dashed line. Then, the battery

15  temperature TB will exceed the upper limit temperature Ts2, e.g.
45 degree.

In the drive unit 10 for vehicle, accordingly, the life
of the high-pressure battery 17 can be prolonged as compared
to the conventional battery.

20 In the vehicle adopting the drive unit 10 of the present
embodiment, since the battery temperature TB can be controlled
in low as compared to the conventional, the rather lose
restricted region of the power-saving map (shown in FIG. 4) can
be used. In other words, since the battery temperature is kept

25 at suitable low temperature for operating the high-pressure

battery, the output limit value can be defined from the rather
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current value Is are fulfilled, in other words, both TB > Tsl
and Iav > Is are fulfilled.
In the present embodiment, however, it is preferable to
initialize the corrected output command value CP when the sharp
15 assist or the large regenerative braking is required. The
necessity of the sharp assist arises, when a driver steps on
the accelerator pedal with strong force, such as in case of
rapid acceleration. The requirement of the large regenerative
braking arises, when a driver steps on the brake pedal with
20 strong force instantaneously, such as in case of rapid braking.
For this reason, when the sharp change of the output
command value CP is arisen, the control-unit CU should be
controlled along the flow chart shown in FIG. 9.
Fig. 9 is a control flow chart to be performed when
25 scramble assistance or the strong regeneration is required.

Fig. 10 1s a map used for setting the minimum output when

36



104| f | =MLOY| & ()-: & 10%}| & () - 8T#10%4| & ()- 6! 10%| & ()-4: ! 10%4| & ()-2:!10%
41 & ()-111101V1112r S4/ 10109%}| & ()-' ! 10%| & ()- 10%4| & () - 10%4| & () - ! <f
10%| p| & ()-f!f 10%4| 4| & ()-f 104] 2>2@{ 2222aB4/

10, 10%}| & () - &10%| & ()- 3! 10%4| & ()- @ 10%}| & () -, *

| & ()-y2434° 4444aB4/ 10. mLO%}| & () -, MQYE &.): 0%
109 & ()-*110%4| & () - (@10%| & ()-!:!10%}| & ()-!
@109R| R & () - 475y555666aB7/ 10 104|f|=MLOY%| & ()-!f 3: &10% |

| & ()-f610% AMLO%| & () - 2T#10%| & () - OMLOY%| & () - 66686561 666gH 10
104] : ! 1094 E?g%&/@ as%)ls£|\/i>io%?&5%f0§12&f reBshf ’f‘*& PR £Pf rfé%rﬁg&' ()-f

104| 104 66+ 7778 10 104)!f S#1 H 0%t & ()-|
1WL| &-d %e)r 1 5581 R J(r) lgoc%efH J@J( %@@gﬁ{%@% bRIEIgha, which

I 0 ! 0 ! * 0 ! 0 ! 0
Loa ! glg/g : gzawg(g@g g (); 51008, () 012 ()95, 109 2, () v 1034
104| 1 9: 10%4 &' g)ﬁ 7TT#109%4| & ()-610%4| & ()-3910%| & ()-210%4| & ()-0" 10%4| & ()
oo SOPREYAteE-10 11004 & () - 10%H & () - FS 10%|z| & ()-f!S

10%t| 4] & 104| 104
0% 4& 0)-f Toelop%rgtlon at the time of scramble assist will be

PCT/JP02/08611

carried out by referring to FIGS. 9 and 10.

First, checking whether or not the battery temperature TB
exceeds the threshold temperature Tsl, TB > Tsl, and checking
whether or not the exchanged current value average Iav exceeds

10  the permissible current value Is, Iav > Is. To be more precise,
checking whether or not the requirement for performing the
correction of the output command value CP by the power-saving
coefficient k is fulfilled.

The reason why this checking is carried out is because the

185 scramble assistance is the exceptional case of the correction
of the output command value CP.

When the requirement of Step S21 is not fulfilled, the
processing skips to steps 22 because there is no need of
scramble assist. Thus, the output command value CP without

20 correction is outputted to the control-unit CU.

In Step S22, themultiplication between the output command
value CP and the power-saving coefficient (k= 1 [100%]) 1is
carried out, and then the multiplied result is outputted to the
inverter 16.

25 When the requirement of Step S21 is fulfilled, it is

checked whether or not the output command value CP > the
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10 CP is below the threshold value, since the scramble assist is

not required, the processing steps to Step 24.

In step 24, the correction of the output command value CP
by the power-saving coefficient k is carried out, and then
corrected output command value CP is outputted to the inverter

15 16. Here, the output command is indicated as (=k x CP or =k
x CP x 1.1).

When the requirement of Step S23 1s fulfilled, to be more
precise, the change amount of the output command value CP exceed
the threshold value, making the command value corrector 67

20 shown in FIG. 3 into the stopping condition. Then, the value,
which is the output 1limit value obtained from the map (indicated
by the bold line) of FIG. 10, is defined as the output command
value CP.

Thereby, the output command value CP settled by the lower

25  output limit setting map is outputted to the inverter 16 when

the corrected output command value CP becomes small.
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15 In the above-described embodiment, the permissible
current value Is is assigned by referring to the Map shown in
FIG. 5 based on the temperature difference. In this case, the
temperature difference AT between the upper limit temperature
Ts2 and the battery temperature TB imputed from permissible

20 current value assigner 63 is used. The setting manner of the
permissible current value Is is not restricted to this, the
setting manner in which the permissible current value IS is
obtained by computing based on the formula (1) and formula (2},
which are indicated as below, may be acceptable.

25 The setting manner based on the formula (1) will be

explained as below.
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temperature sensor T is used as the battery temperature TB. The

5 cooling coefficient CC varies depending on the ambient
conditions of the high-pressure battery 17, or the thermal
characteristics of the high-pressure battery 17. The internal
resistance IR is determined based on the characteristic of the
high-pressure battery 17. The cooling coefficient CC and the

10 internal resistance IR are predetermined value, respectively.

From this formula (1), how much current can be passed is
calculated based on the upper limit temperature Ts2 of
high-pressure battery 17, the cooling coefficient CC, the
internal resistance IR, and the detected battery temperature

15 TB. The obtained current value is the permissible current value
(Is).

The accurate permissible current value can be computed
according to Formula (l). The certain temperature control of
the high-pressure battery 17 can thus be achieved.

20 Next, another computing manner of the permissible current

value using Formula (2) will be explained.

Ts2 + HtransC x Ccapa (TB - TI)
IR x Ccapa

Permissible current value (Is) = \/ (2)
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10 and the calorific capacity (Ccapa) are predetermined value,
The ingressive temperature (TI) 1s detected value.
The accurate permissible current value can be computed
from this formula (2).
The present invention can be represented by the various
15 manners and is not restricted to the above-described
embodiment.
The drive unit, for example, can be used for an electric
vehicle driven by a motor in addition to a hybrid vehicle.
In the present embodiment, furthermore, the inverter is
20 provided near the battery disposed at the rear side of the
vehicle. The position of the inverter is not restricted to this
position, another position, for example, near the motor, may
be acceptable.
In the present embodiment, moreover, the timer, which
25 limits the processing time of the scramble assistance, may be

provided for preventing the excess rise of the battery
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hybrid vehicle adopting the drive unit according to the present

10  invention can fully be demonstrated irrespective of the battery
temperature.

In the present invention, furthermore, the torque command
value can be changed without causing the uncomfortable feelings
to a driver.

15 In the present invention, still furthermore, the required
torque of minimum value can be outputted even if the torque
command value of high value is inputted while the torque command
value is restricted to small. Thus, the assist of engine and
the regenerative braking are achieved in the condition that the

20 adverse affection to the drive or the braking is alleviated.

In the present invention, the computing of the permissible

current value 1s certainly achieved.
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condenser;
a current value detector which detects the current value
inputted to and outputted from said condenser;

10 a calculator which computes a permissible current value
that can be inputted to and outputted from said condenser, based
on a difference between a temperature of said condenser and a
predetermined upper limit temperature when the temperature of
saild condenser exceeds a threshold temperature;

15 a current value determiner which determines whether or not
sald current value that inputted to and outputted from said
condenser exceeds said permissible current value; and

a command value corrector which lessens a torgque command
value of said generator motor when said current value

20 determiner determines that said current value inputted to and
outputted from said condenser exceeds said permissible current
value.

2. A drive unit for a vehicle according to claim 1, wherein
saild command value corrector includes a coefficient multiplier,

25 which multiply a coefficient by torque command value inputted

to saild generator motor in order to give a limit to said torque
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Qgike gradually larger by making said coefficient larger by

10 predetermined value for every predetermined time when said
current value inputted to and outputted from said condenser
becomes equal to or below said permissible current value.
3. A drive unit for a vehicle according to claim 1, further
comprising a minimum torgue command value generator, which

15 outputs a predetermined minimum torqgue command value and
disables said command value corrector, if high torque value is
instantaneously inputted as said torque command value when the
temperature of said condenser exceeds said upper limit
temperature.

20 4, A drive unit for a vehicle according to claim 2, further
comprising a minimum torque command value generator, which
outputs a predetermined minimum torque command value and
disables said command value corrector, if high torque value is
instantaneously inputted as said torgue command value when the

25 temperature of said condenser exceeds said upper limit

temperature.
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wherein UT is a upper limit temperature, BT is a condenser

ue 1s ine or

temperature, CC is a cooling coefficient, and IR is internal

resistance.

6. Adrive unit for vehicles according to claim 2, wherein said
10 permissible current value is obtained from formula (1), when

a temperature of said condenser exceeds said predetermined

temperature: and

(UT-BT)xCC

= (1)

Permissible current value (Is) = \/

15 wherein UT is a upper limit temperature, BT is a condenser
temperature, CC is a cooling coefficient, and IR is internal
resistance.

7. Adrive unit for vehicles according to claim 3, wherein said
permissible current value is obtained from formula (1), when

20 a temperature of said condenser exceeds said predetermined

temperature: and

(UT-BT)x CC

Permissible current value (Is) =
45 IR

(1)

10%4| & Qnty#l ) & ()1 10%4) & () - 10%] & () 9! 109%] & () -



10G 10G 10GY=10%%’ ()- ~KdE{\ =

10! KI ~ 109%| & ()-yz10%| & () - st 10%4] & () -1 - 10%| & () -y

10%| & ()- & 10%] & () - Kz10aB{\ = 10! KF" @0%| & () - @ .

1 10% & ()-L: ! 10%] & ()-Y: | 10%H & ()- ! ST#10% | , | & ()0 dQ%4) & (K27

101 K. g#10%| & () -, 10%] & () - *s10%| & () - 50T/ 302 /08611
(109 & ()-, & ! 10%4| & ()-! 9$@10% | & () - ; B~?dE{\ =
10! K9: | 109%4] & () - 7g#10%4| & () - 5! 10%4| & ()-3: ! 10%4| & ()-2' 10%4| & ()-0: | 10%|
& ()-?BCDEds{\= 101K 10% h& ()-"10% h& ()-! KS 10%hkh& ()-g!'S 10% h h& ()-g
104] 104| 104|, F=109%| & ()-# dE{\= 10! Kl * 10% h& ()-f' 10% h& () - s 1 10%
h& () - nt 10% hé&'. §l) %10% h& ( -‘1 %h 'g--yf dE \— | KE" 10% (6) @' 110%
h& () - L10¥PRESE Iié%ahkl BIh&STPeT TOr3t + @PPEePGrko: 1 10%

h& 10% £ 10% hg! ! 10ty

ne ()1 hasPTBSERGHERD) bC 1S 61%4:%1&%%3 3% AR APETEE 10 h
10 h, Y=10% h& (C) 910% h&™ ()-7y 10% h& () - LaB

10! K Y' | 1058[-&“¢)'CS§"1 1004 | & ()-| 10%1| & () - @L10%| &' ()-|03y10%

& ()-g @&|&f%% Rc! a 10' -"10%ﬂ|&'%§ +" 109%d| )-I &109% *
o (- K 18oarsitive tilieaps 15 i SbADAe BraES. AT 60| | 1
permissible current value is obtained from formula (1), when

a temperature of said condenser exceeds said predetermined

temperature: and

(1)

Permissible current value (Is) =

\[(UT -BT)x CC
I

10
wherein UT 1s a upper limit temperature, BT is a condenser
temperature, CC is a cooling coefficient, and IR is internal
resistance.
9. Adrive unit for vehicles according to claim 1, wherein said
15  permissible current value 1s obtained from formula (2), when
a temperature of said condenser exceeds said predetermined

temperature: and

UT+HCxCC(TG-TI)
IR x CC

PamﬁﬁMeaanvﬂmﬂk):J (2)

20 wherein UT is a upper limit temperature, HC is
heat-transmitting coefficient, TG is generator temperature, TI
is ingressive temperature, IR is internal resistance, and CC

is calorific capacity.
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temperature:

UT+HCxCC(TG-TI)
IR x CC

Permissible current value (Is) = \/

(2)

wherein UT is a upper limit temperature, HC is

heat-transmitting coefficient, TG is generator temperature, TI

is ingressive temperature, IR is internal resistance, and CC
10 is calorific capacity.

11. A drive unit for vehicles according to claim 3, wherein

sald permissible current value is obtained from formula (2),

when a temperature of said condenser exceeds said predetermined

temperature: and

15

UT+HCxCC(TG-TI)
IR x CC

Permissible current value (Is) = \/ (2)

wherein UT 1is a upper limit temperature, HC is

heat—-transmitting coefficient, TG is generator temperature, TI

is ingressive temperature, IR is internal resistance, and CC
20 is calorific capacity.

12. A drive unit for vehicles according to claim 4, wherein

sald permissible current value is obtained from formula (2),

when a temperature of said condenser exceeds said predetermined
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UT+HCxCC (IG-T1)

IRxCC

(2)

Permissible current value (Is) = \/

wherein UT is a upper limit temperature, HC is
5 heat-transmitting coefficient, TG is generator temperature, TI
is ingressive temperature, IR is internal resistance, and CC
is calorific capacity.
13. A controlling method of a drive unit for a vehicle that
utilize a generator motor activated by an electric current
10 supplied from a condenser to drive a vehicle and assists an
internal combustion engine driving in a vehicle, said
controlling method comprising the steps of:
detecting a temperature of said condenser;
detecting the current value inputted to and outputted from
15 said condenser;
computing a permissible current value that can be inputted
to and outputted from said condenser, based on a difference
between a temperature of said condenser and a predetermined
upper limit temperature when the temperature of said condenser
20 exceeds a threshold temperature;
determining whether or not said current value inputted to
and outputted from said condenser exceeds said permissible
current value; and

lessening a torque command value of said generator motor
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value of said generator motor has a step of multiplying a
coefficient by said torgue command value inputted to said
generator motor in order to give a limit to said torgue command
value, and wherein said step of multiplying a coefficient
10  further comprising steps of:
lessening said torque command value by making said
coefficient gradually smaller at predetermined value for every
predetermined time when said current value inputted to and
outputted from said condenser exceeds sald permissible current
15  value; and
making said torque command value gradually larger by
making said coefficient larger by predetermined value for every
predetermined time when said current value inputted to and
outputted form said condenser becomes equal to or below said
20 permissible current value.
15. .A controlling method of a drive unit for a wvehicle
according to claim 13, further comprising a step of outputting
a predetermined minimum torque command value and disabling said
command value corrector, if high torque value 1is
25 instantaneously inputted as said torque command value when the

temperature of said condenser exceeds sald upper limit
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