:{| } ~e3eyy$hb, 6bT SPECI FI CATION DRI VE UNIT FOR VEH CLE FI ELD OF THE
| NVENTI ON 5 The present invention relates to a drive unit for vehicle,

which s j riving force in or der %o travel a vehicle toO esdriven
by the H@ﬂ "Eﬂﬂﬂ or, and which assists the sup f ri force
of the | ll ‘ ustion engi ne equipped in a v@h¥€?gNEg%ﬁg D ART A

hybri d vehi tdog2qui pped with an engi ne and a notor has been known. In this
hybrid vehicle, the notor works as a generator at the tinme of braking.

Ther eby, the braking of the 15 hébrid vehicle is perforned while obtaining
the electric energy fromthe co IG%e kinetic energy of a vehicle.

Hereinafter, to obtaining the electric ener% using the notor defined as
"regeneration”. This brakin&RﬁgﬁnQNIaerﬁeH §§CLFegenerative braki ng". 20
In the hybrid vehicle, furthernore, electric energy obtained fromthe
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

wast e of EHeEOE HEHE t HVENHYPht i onal vehi cl e adopting the internal
conbustion 2s engine. In the follow ng explanation, the hybrid vehicle

defindéd as "veMiep&esent pyoentl PRreE a0RSTEFERAVERP AHE FEQT 1ahigler bl ock
di agram show ng the construction relevant to the notor and high-pressure
battery oftide SHRRLIES &RiccPEIVRRTCROTFR I Sadsseda Aradpandseeipht £nit

Publication Hei 11-187577. s In FIG 11, a notor 112 and a hi gh-pressure

battery 147 2% Lebiedted IR CE MRty AT ieterasabstsndi@l ectric

energy stored in the high-pressure battery , ,
supply of the driving force of the internal combustion engine

equipped in a vehicle.

10

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 wvehicle, 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 vehicle

IRUAVAT
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defined as "vehicle".



117 is supplied to the notor 112 through the inverter 116 at the tinme of
accel eration, and assists the power supply of the 10 engi ne (not shown).
The notor 112, on the other hand, works as a generator at the tlagif

omt he

braking. Thus, the electric energy (regenerative gﬁﬁ;}igwmo%gl‘r%%

regeneration of the notor 112 is stored in the hi gh-pressure b tery 117
through the inverter 15 116. In FIG 11, the synbol TS indicates a
tenperature sensor which senses the tenperature of the high-pressure
battery 117. The synbol A indicates the ammeter, which senses the

i nput - and- out gtC cur ent Bf° thCfﬁsk (R ht4e \FOPBEI U Db symbol v
i ndi cat es the vol tmeter, which senses the voltage of the _hjigh-pressure
battery 14LeviaRF stfr’rﬁBF W?ﬁd@é%kt?éeéﬁhtrﬁogaﬁﬁﬁry afhy Bt iR cle i s
used under varlous anbi ent , condi tions,_for exanple, from h| h te erature

envi ronmeYRI1G1ey, "BaS8r 1S BS G0 sKeINolFRUHS dehed teRUPH HRAERPD , there

is an opt] ta# nperature for operating each battery including the 2

P00915 DRt ' FOR VEHI CLE hlgh pressure battery 117. \Wen the electric
current of hi amount,  for exanp i s discharged on the condition that

t he t énper at u?@“cﬁ‘ IGhd Thi é‘hmﬁFQ%ﬁg %’&?t%r@l%ﬁ'?p]r'%wlbw Rafe-S/of thge of the
s high-pressure battery 117 will be dropped because the reaction rate of
the hi gh-PFesSWREYARE eera)Fkbéthﬁé% RS hneh e dieH get®of the

hi gh- pressure battery 117 is carried out on the condition that the
tenperature of A& RG-S 68659 BAPEEFYI 170 NIRRT ITRIER AT G RL i on of

the ~o hllgh pressure batter){: 117 wil |l _be advanced because the
17 'is supplied to the motor 112 through the inverter 116 at

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



tenperature of the high-pressure battery 117 becomes nuch higher. For this
reason, the charge/discharge of the high-pressure battery 117 i s managed by
the inverter 116 based ~s on the map (power-saving map) shown %% E{G. 12.
In this occasion, the inverter 116 is controlled h - UC. In
the upper half of FIG 12, the upper |limt val ue g%/l\%Eth@ﬁ%%ﬁ{EH?b %)e

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
hori zontal, axis. In other words, _upper half of FIG 12 is a map used in

or der to?‘cl@ TP StHE Cu ﬁéttelriymil%f the electric energy to be discharged
fromthe high-pressure battery 117 at each tenperature. In the | ower half
of FIG 12, or‘i‘r?‘teﬁ’etE&ﬁ]r%ﬁ%El R TSR 052511 iR by h 08| ¥R L enet gy t o
be charged on the high-pressure battery 117 is shown in |ongitudinal axis,
and the F@ﬁﬁ@@&@ﬁpe$% Chisp §eTs LBRIOVE HORIET tEER beEmeaat vde (He Wiggh- pressur e
battery 11,7 is shown in horizontal axis . In other words, the |ower half of
FIG 12 PdIR-REpSses PRtErder iild dentddlr the T5ddas it e the el ectric
energ\é char%ed on the high- pressure battery 117 at each tenperature. s The
cont r ol - A "EYSSSHESr RRTEREY b gdlente SRS REFGEFE SRS FE oM he
“high-pressure battery 117 based on_the upper limt value, which is

det er ni né@ Y& O F@@e%éﬁ@épF@SFWéGW§EtGﬁGWbPQSQWQﬁ;%ﬁﬁﬂ'according to the
detected tenperature of the high-pressure battery 117. ~o \Wen the

above- descr i bé@eRardGe FERE IS H’g g JeodiSATESYE htLl7f % he

hi gh-pressure battery 117 is perfaormed, problens described bel ow have been
brought GREFICH OWreP™t K& S COGTETAP O Nate [RarGIRG Sty & ofthhe

hi gh-pressure battery 117 is high, since the tenperature of the ~5

hi gh- pr eé’sl@rhép&é’tstséﬁgé PEEtESYs 1%& I & Fasithe SRSFF g atieon wrdr e mass,
the tenperature of the high-pressure hattery 117 wll exceeds 45 degrees
(o UMM GROBEASRTEY GRSIERY. 1 12 W MneiF (RY FERFe PRI S o ithe

hi gh-pressure battery 117 exceeds 45 degrees and approaches to 50 degrees,
the out pE™RETAHHEN L fditeeh Brged PREGHUHTe AR5 delsuRe oMMt 7 wi | |
becone small largely. In other words, the power outputted fromthe
high-pre§§&#§rbattery 117 beconmes |l ow. Thus, a driver of the hybrid vehicle
feels the powerl essness. (3) Wien the tenperature exceeds 45 degrees, since
the 2s total J¢Rdr§ la?nﬁl?ﬁgo)&' Q?‘@ctcthiadf SHGFIGRIE R m t he

egener bl Rotery densetLep 11! PRLNESLL'S) She 11602198, ¢ pa SPO1S

DRIVE UNPE SBORTOEEEEDat tery
15 on the map (power-saving map) shown in FIG. 12. In this occasion,
the inverter 116 is controlled by the control-unit UC.

In the upper half of FIG. 12, the upper limit value of the
current to be discharged from the high-pressure battery 117 is
shown in longitudinal axis, and the temperature of the

20 high-pressure battery 117 is shown in horizontal axis. In other
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



of the high-pressure battery 117 cannot be fully achieved. Thereby, the
remai ni ng anount in the high-pressure battery 117 becones smal| because the
di scharge amount exceeds the charge amount. Thus, the driving poyg[sto be
outputted fromthe notor 5 becones |ow. The presegﬁnkpgﬁpgkgg\gﬁhgig ai s
at providing a drive unit, which can prevent or control the tenperature
rise of the high-pressure battery. 1o DESCRI PTI ON OF THE | NVENTI ON The
present invention relates to a drive unit for a vehicle that utilize a
gener at or kpr actiyvated bé an electrif.curbent su a .condenser
t

Loy Tve o TER bRk KRR P R T R BB R e e e
value derdbpBRet Ebd S, Ithet 1 g TeRe e EIRELA 450 FRE RS i Stldiang
bondensertS HR ERy She- URPES JeRbEt BF HOT RTESThie RHTEN FF DT nput t ed
b font R SRR e RS T A S e B e condenser ¢
P edefor m net TEn G ot ST A i e TRASETE T & o 138 ¢ he

condenser .exceeds, a.threshald t rature. The current | ue determ ner

ot orm Pt AR Sl B2 he FIRE B toBa RS T FRrRcRh F e

VEHI CLE that inputted to and outputted fromthe condenser exceeds the

bor i ssi HEPSurTEHE VALIE,  PROCEOATat DA IReLof T Dht i LT ERLEre & Tt que
command val ue of the generator notor .when sajid current | ue det.erm ner

dot er i nd@ R HEC %o SETPPEnT 2041 BECPRAARBEESt I S DR DTS 140 1 ho
condenser eeds, rhe perm ssible current value. The drive unit according
to the proefggﬁlei BT S QPGS Y %‘th'e hybrid vehicle. According to the

present inventj.on erm ssiple current value of the current value, ~o
whi chfai S i nput"{}}eed'I ttg‘egna&ma’uet r%ﬁcer&lher(jgrlﬁ%r}?egeg}? énst@re, i s assigned based on
the difference petween the upper limt_t rature of a condenser d a
r eal temcé}aﬁqﬁ}éf%%c ar&&nﬁgﬁggﬁme%re?fttﬁ{gsp flgél—ptrgr?ﬁ&r&?I?Et%Fyal@c:ndenser
is detected b tenperature detector. =5 In the present. inventio when
the curr it ° |f§me§ﬁlg@r0553§:t Sotned sy ayﬁeﬁ?zea%%ﬁ " dlthorea

e torque co ng,va 0 e gener r.nmotor is sa : er eby,
t he heat genemi orpeoq‘uct Ye fcroencﬂlensceyr Q?eg%}’?escthrﬁr&e/a@%ct fer? hogfr rﬁk%ee of the
tenperat yr.e of the croeng$[e§ggf iIsl_;estri ted.or Zghgreventeq: beca%s t he

current vé%he_l?rnepsust% ed t 6 and out rﬁt}tu‘e F PSR Ehe 8 SRTENSEr Uﬁ:eec8rret§nesmal |,

Al [ - t t fot - ' d.
Thus. ot n At S o e[RRI s (e e ol 1 T

s, “the ¢ o . bl ol T
P hor Mot S T T DR CARCSCR o™ hat-Ct B G0 ekt P VS 6| molt ted o

and out pyfted fram b n%§%%%QI %%’%M‘;E‘ CFF(%??@T: £ )g&gﬁe%etrﬁ;.at or exceeds

the perm ssible curre e1s rforme Ing t age val ue of the

electric current yeIq be. MR 0S80 LS HsUAURsnL o5 PELLOLPEY, fipi g Lhe

exchanged current value average, iS an average valué o

electric J_CEQ?{ i f t tt . e

pr esent ie%{/%%’l I on%BOp&r%f era %ﬁ%t ﬁc%a%nn}ge{l%ec\%alqjograceé{lfe&;eg?’ortq{rfyayo#%:"fé]ude a
coef fj.ci i pld i f.fi i 1 i pl.ier i.pl fficient
by toéroqug&%:ro{rgﬂmgn éﬁ véaﬁaerqgr?pﬁﬁrﬁgﬁ t{ﬂoé: s}girggl BBQJ netegraz[;ytfoe(ra brfilggt-H oeﬁll){) nlylofl eﬁ 0 give
~0oalim I e filcie LRl 4

i ncl udles Baeéﬁfghg%?%%ﬁ' ang%ae@efsjt%rolrgtgi' oﬁr?%%gltyggr&&%’ﬁgl:?égt%ﬁ% on
adder | esSens, sthe c Y} i th effigi dual |
smal | er by a%plﬁggidg:l%;s%l%%eedggg%\%g ugh?lg?@%c\)/rg% lpr}g’e'de?kelrﬁ%’ nged&%?@n%r\%%n they
current éJer]L}%gkpj_LHt {0 and out putd g%vjéﬂrgg scso.ndenser exceeds the
perm ssi ble current val ue. e restriction reducer nmakes the torque comand
val ue gradual Ié/3)l ay o eérwﬁ %E{?ﬁgﬁeﬁﬁﬁéée‘\dse% Ioaerggceé'e&y soirrﬁ%attq{é“ ned

val ue for every pre
25 total charge amount of electric energy obtained from the

regenerative power generation will be restricted, the charge



20 the current value inputted to and outputted fromthe condenser becones
equal to or below the perm ssible current value. it is unfavorable for the
commercial value of a vehicle, if the rapid rise or drop of outp E1§onnand
val ue cones arise, because a driver mght receivepthg &nggggnk@gb
feelings. 2s In the present invention, the torque command val ue i s nmade
gradually smaller even if the restriction of the torque comand PC0915
DRIVE UNIT FOR VEH CLE value is given/term nated while the throttle pedal
is steppe a.driver. Thus, .the cha of _th ar co nd _val ue does
ot can ety RSP ABPBIEE SF OB RGeS Ta it ooy o S BB+ on,
preferably, the drive unit for 5 a yehicle i ncl ude a .m nj num._t.or que
command Q£?§§énéb31%ﬁmalﬁﬁ§9ﬁaﬂP f%ﬁaﬁ%ggéﬁnﬁﬁﬁsngﬁéb%% %?%f%ffoutputs

a predeterm ned nininmumtorque .co nd val ue_and_di sabl es the command val ue
ort ect oPSueeh SHALor HHETURF s TR FEGHEE, SR ARRS deh B NARDY or ue
command val ue wh the to tenperature of the cqndenser .exceeds sai d upper
it ¢ efPSEREUr & PR PEnd BT BaE COHERAOS AIE 1 o i APGed's A sl | ance
with the igput of, the torque val ue under the condition that the torque
conmaid VECPESSs 1P¥%stricted at small value, since the ~s tenperature of the
condenser is isen, it is unfqyorable. On t.he c ntraﬂy,.it isﬁpat af fect ed
that the torquéS&RFETE Y aryE Tt W dl 1Yy ér o Fh & BeHid o 4ies in
conpliance wth the input of the torque co nd _of high val ue. s, the
oot but o G e PORGUERE GRAIRT & BEUROUF TR G SRR S0 T Por dBFeoT iy { Ve 20
ability, angv%§ al so fgy rable for regenerative braking. In the present
enbodi meRt I VIRES SEHE & F%&@rébnnand val ue of high torque is inputted in
short period of time, the command val ue corrector is nmade into no operative
condition. Thus, the predeterm ned torque command valued of lower Iimt is

outpqtted. zs I n other wQrQ he Q) s que val ue having a
higheP val ue than the tofrg Fr &=testricted by the 8

The present invention relates to a drive unit for a vehicle

that utilize a generator motor activated by an electric current
supplied from a condenser to drive a vehicle and assists an
internal combustion engine driving in a vehicle.
15 This drive unit includes a temperature detector, a current
value detector, a calculator, a current value determiner, and
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



PO0915 DRIVE UNIT FOR VEH CLE command val ue corrector is outputted. In the
present invention, preferably, the perm ssible current value nmay obtain
fromfornmula (1) , when a tenperature of the condenser exceeds (ﬂ)%
predeterm ned tenperature: Perm ssible current val %i?vé Iﬁ}TJogqfém ET) x CC
(1) 5 wherein UT is a upper limt tenperature, Iln? I's a condenser
tenperature, CCis a cooling coefficient, and IR is internal resistance.
According to the present invention, the perm ssible to current val ue can be

obtai ned fromthe Forpml a en,th e rature di fference hetween the
opar A S Al PR O AP S £ RS b e frrsedsehRE 0l ont
of the generator nd the internal resistance are obtai ned. Thus, the
oo at Perar ot Hale orraeen e LIS (P52 L aBara T ByS R B e [ Rte opt at
equal to or below the upper. lim._t tenperature when t erature nanagement
o per f or e HPELHOBRARD VA E PEITHS S4NS TAHT BECHE I SRACCOOF PR
coefficient,and the internal resistance are 8redeterm’ ned value. |In the
present | RYEREidGT e NG PRFERBLNERT M GhF CERESDD ot 8PHIEE eCut Pent
val ue may obtain from.fornul 2), en a tenperature of the condenser
exceeds %/‘?1% pPeURL B A n HoTegﬁb‘ger%l?%‘:i\%?s‘fﬁ'ﬁ-ﬁn&f%éulﬁ)p‘?’lé‘%?§%l?g?e current
val ue (lrsr%‘tlffé?r% %iR x CC 9 P00915 DRIVE UNIT FOR VEH CLE where UT is a
e

upper |i YFe, HC is heat-transnmitting coefficient, TGis
generator tenp erature, IR is internpal

_ ﬁkﬁ%@”e\? Tl (s i ngr}fe(isive_tet , i} I
resi stance, an s ‘_Ea‘il%JrT'f?% QLEHPACT P yEPACRDT T A TV ERE: PR eS@nt _
| nvent i on, Lhe. el 5510k 8, SUET SOk YpLUe RLoLRS: Sgnerater gan, be, obtai ned
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



based on the cooling efficiency of the generator, and the calorific val ue
and the upper limt tenperature of the ~o generator. Thus, the tenperature
of the generator is certainly kelp at equal to or below the upper
tenperature . Here, the internal resistances, the, %UB?IS%OQQ H@Léent
Heat capacity are predeterm ned val ue. The tenper ature of the generator
(battery tenperature) and the ingressive tenperature ~s are real detected
val ue. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is penetrative plan view

showi ng the | ayout of e nts in the hyhrid vehicle equi pped with the
drive unit ez@%b%?ﬁ‘b‘?%ge%f % e ‘?oﬂlrli'—efr& ‘Qa ‘f a bl ock di agram
of a drive unit acordlnghtothe (ﬁr%s nt i nventian. is a block

di agr am dt¢ HSI0E PSRV R 9 ueo ZEh%IeéeCtlt]?Jsc 5“‘66\%?: saTﬁ’ ng nmap

used for .charge/ di scharge managenent of a hi ressure battery.

500915 DAVECUR B+ FOR Y Gre B EreBt o Bl IB0a T i b BB ARG i ne
the permssible c ent value |Is based on the difference ( (r)QT bet ween t he
upper | i R R eYat i A TEAT Dt "fl'i‘PeC - S S il r eal
battery te erature TB. 5 FI.G (‘ﬁ" hhlrt of the control manner to
be perfor T & COgTES Fame R Ir@e 70?2 HSehdeIehdmom Vet €at es the
brief change of tr}berpower-saw n% cqoeffici elrll gnd V\/n ch i ndi cates_the
change of the YAt f%eesr’?&trd'm éltlﬁmcoﬁﬁle ghe l\XA'tFl ?h‘éo’BIP%ﬁ’ ‘ﬁbl 1%
condition. Fig. 8 is the chart t he batter te rature

dependi ngccb‘ﬁr%te‘flhéPa%rl %% he? oS ‘?f%bfm‘f]h%l%]u‘t nd val ue by

t he power-s ng. coefficient is carrijed ut 9|saflowchart for
prOCESSIrﬁfqﬁiﬁéA§%ﬁﬁW%g%%%¥% r mu tiply a coe%é%Clent by torque

command value 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



~a FIG 10 is a map used at the tine of scranble assist. FIG 11 is a bl ock
di agram showi ng the construction of the notor and the high-pressure battery
of the conventional hybrid vehicle. FIG 12 is a power saving- ed by
the control-unit 20 shown in FIG 11. DETAI LED DE3ERIPTI ON %E %ﬁ@ EFERRED
EMBODI MENT The expl anation about the preferred enbodi nent of t present
invention wll be carried out referring to the attached 2s drawings. FIG 1
is a perspective plan view showi ng the |ayout of the equi pnents equi pped in
the hybrid vehicle. P0O091 | VE, UNTT F HI CLE HYBRI D VEH CLE As
shown™ i n ‘&€ £3 8%%#?%%???‘%& Ngb%& Q\éi%fe ReAB oJrsﬁe%pe
transm ssio 3, _an diffe entlal unit 14 at the s fore si ereof, and
e an | HbPt 87 LT8E and Sk GHS FHUCIR 8 oaEE rgFduP SOTFREG EALIEI GRT her eof
The synbol C indicates hlﬁr‘%ihCl a’{ﬁfgjte cabl e, whjch connects the notor 12
with invéttlercatse 1w NESdtdrd X B directly connect ed
each ot her throu%h a driving, shaft ﬁ(%nOt shown ~0 The mptor 12 is used for
starting the enyithé REISSERF Ja%%?%‘f’r Y R Ly ey 98 E Vend Bhgt e 11
accor di ng to the cruising conditions of a vehicle, for_performng the

gener &t i ¢hVEEfg TRy ﬂ@&gﬁél@at‘ P TEREE 59T GBE & HEE Y Hﬁtlgﬁegetré%@t%‘?%t ive

noti on at the tinme of braki ng and for perform n the %eratlon ~S usi ng

the out put!OMyTHEER i HFAUEL rtﬁn‘@a]t tgr"?é‘ecrr ¥ t3 ons of the
vehicle. In other words,, the notor 12 is a nerator I serves as the
bener at oL SHRE A TR R GRS (G H VR A U o e

driving shaft ot shown) of the engine 11 and the notor 12 to 20 the

di f f er entd™ tvalJZi"e ﬂfé}t%ﬁ?tfoe‘?'erﬁt eﬂlgﬁhlttorﬂl%dfetﬂs‘t% e di fference of
the rotatjve velocity between the drjiven wheels W of both s| des

ot her word&st "’trhﬁ%m?:ﬁqsf]e‘f éﬁ‘ﬁ%teﬁin?ts qhe QRe tolﬁ’ém}ad‘tdat’ia HeofPERe k\tﬁ’teel S
W W at dlfferent rotatjive vel ocjt 25 Each_of the drive wheels W W

L el TR IRE Ut dhe AT IS D TR T 1PRAE AT 12 10t he
road surface, and 12 P00915 DRIVE UNIT FOR VEH CLE also transnits the
steeri ng TIRYF 3 4%e road surface. The transmission 13 and t he

di ff tial t t t the d f f d wheel s W
Wat the time Tbra g 0 REBIS %ge P PhvardelS seotal Bt o | ed

per f or ms T Gikel P46 o (B Bovane of < FRUGEHEre PG e P RvetRer 16

trol th h /.di sch f.ot h . bat t 17.
control > {IBgRgesh e, SHY.8°1d selerge o, Lpe bugh pressurs, baLi ey

plur a1|5| tyteorgclpeNJE“aCtktﬁle o% 6t:1'1e|_|ycdorr|1 eensbeaJ:L tJ_esr Iaerslsen, 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 torque 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 limit is outputted.

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

value than the torque command value to be restricted by the



When the notor 12 is driven using the electric power stored in the

hi gh-pressure battery 17, the electric power stored in the high-pressure
battery 17 is discharged and is supplied to the notor 12 throuq%ogy§
inverter 16. 15 Wen the notor 12 perforns the po L gl t he
ot her hand, the electric energy (electric power) ggagggﬁga%gbogﬁ% e
regenerative notion of the notor 12 is supplied to the high-pressure
battery 17 through the inverter 16, and is stored therein. zo DRIVE UNIT

FOR VEH CLE The. expl anati on aéoout. t he pref eeﬁ ed enbodi ment of the present
i nvent i orCWTIND’ THIT | SH TRECPRfEF rIHPY G 2. FIG 2 is a block
di agram of a ive unit for vehicles. 2s As_sh in FIG 2, a driven unit

10 for a vehi ct’t HRCHETHP T o+ He bt BderR™ tCHAPHRERNE 11, a
notor 12, a 13 PQ0915 DRI VE UNI;I' FO%VEHI CLE.transm ssion 13, a

di fferentFEF TR (VaLAe FRY; RREALE 48T MY prldsstiPENpat /PR EFEULE DC- DC
converter 18, a | ow pressure ba terﬁ/ 19, control-unit CU a battery

vol t met er®V1tP&FQ I%r SOF% Y r%‘ﬁe%%ré?d&e%aa“f%%‘perature
sensor 5 T. The battery voltnmeter V1 detects the voltage of the

hi gh- pressure battery 17. The inverter voltmeter V2 detects the voltage
between termnals of the inverter 16.\/@ A detects the current

val ue to be i npuPesmnissibleaurrenttvalieiBy= hi gh- p(gsgsure battery 17.
The tenperature sensor T detects the tlenper® ure (battery tenperature,
genergtor tenperature) of the high-pressure battery 17. The inverter 16
perfornms the driving or the regenerative notion of the notor 12 in

conpl i an j t out put C V, The

i nverter C\%g\f%%} [Befarr%Iée), l?]'[gé’a ?ﬁ%%?%ée%é)% opting tﬂga Pﬁﬁg%ed{]h

Modul at i oo , PL I LG UL no h i a
pl urali t)c/)@%r?ggw% Cﬁl ’ng@cg?lem%t%ogrlg%ggﬁ%efggg&%%'t hgab?%%% J:':rg%gn\%:l:ﬁ]on. 20
The | ow pressir e battery 19 is a battery, which drives the auxiliary

machi nery AC, such as electric power steering apparatus, and the air

conpressor foryal i e; S 19 is al so
comect ed to t%@é%@%ﬁeﬁé w%ngf%%%gﬂib#-%ﬁggﬁ? g%%’?@%%ﬁf%s?ﬁ?]h% ough the
DC- co P - e - of

PC DCyonSELEre b s DS DR PR CTLS a8 DRCLAUIE LD sl sp-den

hi gh- pres§%m§epﬂ&@é ﬁi%?feqfentc}éebéE‘M@éf;llghevgk)hégﬁi\ﬂl?i@fte ggrra@\a%t@ﬂd 16, and

charges t OW pressure battery 19. e, e inverter tage VP Is given

when the £296n8haldise FDLLAR, QheSLERT URy BRIFR cAbnlther MR ederSté S,
performed. CONTROL-UNI T The expl anation” about the control-unit CUwIlIl be

carried Ouqreferfi i PG i3 AhEoUShe FiG 2 50 . thenad t aohed drawi ngs. ~o

FIG 3 is a block diagramshow ng the conposition of the controller. FIG 4
IS a povwefeme¥i @ f OFnEORL K@ ALLE (BPaGE PR edher £harge/ di schar ge of

the hi gh-pressure battery. FIG 5 is a map, fromwhich the permssible
currept vabbealsly kepef hpadhusi re shedidd erengpH I 1hal weeanbdeatipper |im t
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
20 permissible current value may obtain from formula (2), when a

temperature of the condenser exceeds the predetermined

temperature:

UT+HCxCC(TG-T)
IR x CC

Permissible current value (Is) = \/

9



5 tenperature Trmax of the high-pressure battery and the real battery
tenperature TB. As shown in FIG 3, the control-unit CU has ar_ out put
controller 61, a tenperature estimtor 62, a perm ssible curre dg?gue
assigner 63, an exchanged current val ue average 2 R%%!%Hkg%%ﬁ %%hcgEcurrent
val ue determ ner 65, a power-saving coefficient adjuster 66, and an out put
command val ue 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 exanple every mllisecond time scale. The out put
controller 61 has a Map reference function. 15 PO0915 DRIVE UNIT FOR

VEHI CLE The output conmmand val ue CP, which is generated by anot her

cont 1ol - UMEE (ot Shomas ToLeBHE PR 1 HF BTt Y BTG TaAs (Bt and t he
battery voltage VB, and.the battery tenperature TB, which is detected by
Che bat t 1P Lo ur LS ceBror A thTe SONRIARTUER o7 ) He® IRRS SOV 1 of | or
61. The upper limt Psl and the lower |limt Ps2 of the output lipit val ue
s’ def | necE TR THRE pobior S VT i Thep (31 S ) adttfl GrF (1o Gtdbt 31
tenperature TB. Wien the output conmmand value CP to be inputted to the ~o
out put® cotAR¥F1ef- 61 is larger than the upper linit Psl, the upper |init

Ps1l obtained by the reference of the power-saving is outputted to the
out put comand SRR DIt ATt eV MY tR%’ﬂ“ﬁMecom’r&nd

val ue CP. Wen the_out put conmand val ue to be inputted to the ~s out put
Cont ol | B SR 8F HAHCERESF O 21 P SPPRBNSR HeF FORBETHLR (2bo2 | s

outputted to the oyt put conmmand.val ue corrector 67 instead of the inputted
out but | caMRERT G e GO THEE PG 195 T RN AR A Ui val e oP

is positive, the electric r stored jn the high-pressur 0 battery 17
i s di scharfedf i‘éa]s%;ﬂrp‘g\gﬁ'f% HERE Trot 72 4 20§ PSGE A

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
capaclty 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 1s 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 1s a power-saving map used for charge/discharge

management of a high-pressure battery.

10



the inverter 16. Wen the polarity of the output command value CP is
negative, the electric power generated by the notor 12 is supplied to the
hi gh-pressure battery 17 through the inverter 25 16, and charge her ei n.
Here, the output command val ue CP corresponds to BQle\,E" thtg&qé’%&éﬁj

val ue". 16 PO0915 DRIVE UNIT FOR VEH CLE The tenperature estinator 62 has
a conparison function etc. The tenperature estimator 62 judges whether or
not the battery tenperature TB exceeds the threshold tenperature Tsl, for
exanpl e, 40 degree_ Wien the battery tenperature TB exceeds s the threshold
tenper at ure TS50t Rel ¥ EnPaPaLIFR IEPFREECTO 62T EGIAGEST RSP PRSP Le
tenperature TB to the perm ssible current val ue assigner 63. Thus, the
per mi ssi BV QYT ¥at Upallgebagsd girertes dif fegemerdad PotpeeR orif tURPet ti ng
of the permssible current value |Is. o The threshold tenperature Tsl is the
r ef er ence- e rSRRFE LURF Wilideh dhh e hedpdhaRice sutse Jatddant iddw Siftrol s
started. This tenperature rise prevention control is perforned so that the
battery t&RdeRtSd YTE TREEL Aot exided the upper limt tenperature Ts2, for
exanpl e 45 degFr ee. After_ ~s considering the relation between coolin
capacBty and tHé cllisr pfilowahastsit the IFr8asneE tabPe&isr fPEmache val ue
smal l er than the upper |imt tenperature Ts2 by just predefined value is
defined &Y thEHreshHdlH tenperature Tsl. The pernissible current val ue
assigner 63 has a map 20 reference function etc., and defines the

perm ssi bl e cdr¥ent’ &l @t 18 \GRAT frefdrichc dnddcahesvbpe Shov®f IS 5. I n
this occasion, the reference of the Map i s perfornmed based on the

t enper at et BP AWMLY 100 GRENELALERE  IEHBR&F FildeH QRgisey theRhange
tenperature Ts2 and the inputted battery tenperature TB. 2s Here, the

per i ssi Rfe T RARESAT FETREZRHUSR t1DCRY IalTe it Waltde G ise it put t ed
fromor can be inputted to the 1~ P0O0915 DRIVE UNIT FOR VEH CLE
highﬁﬁre§§ﬁFﬁjﬁ%¥bery 17. The upper limt tenperature is a previously

defi ned terrpera,tur% val ue, and the battew tenﬁerature TB is an inputted
tenperature vdlifk. SHePeFRS tEMp&G AL NEFEPEr BRR &R BFeLY TRSRSIATUIE Then,
the permssible current value Is, which is a |imt of the current val ue can
be out puttSRFTHIH BF WUt 8Tt haSH YHFies¥uPe Bk PFpUE£oand

determ ned by the permnissible current val ue assigner 63 pased on the

t enper at (-4 fHerElf ROWSE S Hife R SN TGRSR 1s i s

established S%ﬂ&?ﬁg 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.
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the battery tenperature may not exceeds the upper limt tenperature Ts2,
and is changed dependi ng on the heat capacity and cooling constants of the
hi gh-pressure battery 17, and etc. The perm ssible current val ue I% after
established 15 (assigned) is outputted to the cur u g% iher 65.
The map shown in Fig. 5 is nmade based on experineéfg&t%@g}g?€§’ ?iﬁﬂ]

cal culation, etc., and is designed so that the perm ssible current value Is
beconmes snaller as the tenperature difference OT becones smaller. 20 In the
present enbodi nent, a current value AB to be inputted/outputted with
respect to the high-pressure battery 17 is controlled to the small val ue as
the perm ssible current value IS becones snaller. Because the calorific

val ue of BRPFEPpVESLGLE battery 17 can be controlled if the current value 2s
AB made smaller. Hereinafter, a current value AB jnputted to and outputted
from the hi gh®sr 888PelBalt@ryl 1?2 hybgdr Nefigde1Bas NG TRIME BN T FOR
VEHI CLE t he i nput-and-output current value AB. In other words, the

prevent i SREEE the 3 dFErsiESE O 46 0N e Hifdleysndsadr npit €rdt £hscan be
achieved if the input-and-output current value ABis controlled to the

smal | Svalf@gge §itRetperaPSsi @ has eeninvargerassidperd b3 doPressoyds to the
cal cul ator, which_conputes the perm ssible current value Is to be inputted
to or oubPitesy firomtt RBegefarasbie TRRIRKEhandl LHeENtC Valdd€ahast age
cal cul ator 64 nenorizes the absol ute val ue of the input-and-output current
~0 val ue 2ABLghrveheapasiabd &/ wesch grnnagtcurhedsc e lavel dyd nvissitesdf as the
exchanged current value_average lav. This exchanged current val ue average
lav is anfavefgengdngeliand %@%@@Foﬁ 13 mxe direRblEMOYRI RS @fdtyed
current value of the high-pressure battery 17. 15 The exchanged current

val ue aver&§e CRFOVGhc A SUatied Bbefabri®@dt iSh@“He infl uence of an unusual
value etc., and for achieving the stable controlling. In the present
enbodPrent, t A8CeXChaFged dir Ml aItus tavdiage they engidsmpdred 9t t he
absol ute val ue of the 20 input-and-output current value AB, because the

hi gh- pr eS$FS1HRC éh¢ PPWEZUSERPAEaPLi FRespREtivel bfAAIREPIAaria yH6f t he
current value, which is inputted to and outputted fromthe high-pressure
battery FFULsinstperditt@ss ofi adeiEd e af P5 &S WAETENSr Lhd g SgRdtiand- out put
of current to the high-pressure 25 battery 17 is carried out, the absolute
val ue of YSH&Y ﬁbﬁt rsHARBHRpLVCCRRPERY YRFIENAB from e FEIEHARIYR the 19

€009 5 DRIVE UNIT FOR VEH CLE ) . ,
motion at the time of braking, and for performing the generation

15 using the output of the engine 11 according to the cruising
conditions of the vehicle. 1In other words, the motor 12 is a
generator motor 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, W of 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



exchanged current Val ue average lav. The exchanged current val ue average
lav may be obtained fromthe input-and-output current value AB, which has
the polarity of positive or negative, instead of the s input-aq}%—ggﬁ put

current value AB, which is an absol ute val ue . Thﬁ%ﬁg;?ﬁig?%l%%g erm ner

65 has a conparison function etc., and conpares t | e current
value Is with the exchanged current val ue average lav. Wen the exchanged
current val ue average |lav exceeds the perm ssible current value ~o Is, (lav

> 1s), the judgnent flag F is set, as H Wen the exchanged. current val ue
over nge. P ShaRn 1 e (R i TRECR S T CAroR ARAC T

(lav<=ls), on the other hand, the judgnent flag F is t as L. The current
val ue det™erenitherSEs SERs i t%“% H%h% Gld%ﬁ@ﬁten%agl 491E f‘g YR $oWers&vi ng
coefficient, adj u%ter 66. The power-savi ng_ coefficient aclir{' ust%r 66, has an
adder - sutsiact ?Eﬁ%tqld%?beEPm\WFéﬁ’etWéeighad"rmﬂtatfF%%tli SO R PR N

pomer-savinqgfoefficient k is gradually nade snaller in order to prevent
the 20 rit&e e tnP?é:%tthery tenperature TB. To be nore precise, when the
exchanged current val ue average |lav exceeds the perm ssjble current val ue
I's, (Pav>ls), e IpoRetedadPnls CORFFH G PN Fae gr vl } ik el i er for
controlling _the input-and-output current value AB (~ output comrand val ue)
of the hinh-FﬁtGesgbr‘éOIEErbéﬁl%r%/ ML 7 X OFQBPAYRE L rt ﬁ&drP‘ééfBFm?h%h%éicf‘”éer-‘S/
tenperature TB is prevented. 20 P00915 DRIVE UNIT FOR ~] EHI CLE Thi s

pover - savidtg LT R cTemtCkei s IhnetkeeMardentRepyHRFERTt he RitRis
restriction is defined. The power saving, the restriction of the output, is
not perfo?%%?éntpﬁec%&%‘?-%ﬂaﬁﬁk}ﬂf%égf?%? i‘ﬁﬁhli'ﬂ@sfu(r@rbiéé%y,l—é' and if
this coefficjent k becones smaller, power save wll|l be perforned greatly.
The power &Piag-BEeFFHERAT 4L %1 ddrt ?dmjédc%lafso%ddgkfrcé%{’s“ee%tr%al ly

for every predetermned tine, for exanple e!% is mpde small at the speed

for 0039 PSS Y e pdighal Hydride batteries.

When the motor 12 is driven using the electric power stored
in the high-pressure battery 17, the electric power stored in
the high-pressure battery 17 is discharged and is supplied to
the motor 12 through the inverter 16.

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 wvehicles.

25 As shown in FIG. 2, adrivenunit 10 for a vehicle according

to the present embodiment has an engine 11, a motor 12, a
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~0 / 15 seconds ) (decrenent ) . That is, it is after 15 seconds that the
power - savi ng coefficient k, which was 1 (100% last time, is set to 0.97
(97% . This decreasing of t he power - savi ng coefficient k at preP(aSB&rm ned
rate is performed in order to prevent the ~s occuptBRCENEf bR EnTC
unconfortable feeling to a driver. Because if the power-saving coe I’fEfl ci ent
k is changed rapidly, since output power fromthe notor is al so changed
rapidly, the cruising of vehicle becones jerkily. Thus, the unconfortable

feellngis iven to a , udg ntfla Fis L, on the

ot her Raridie saes&aﬁét lg{av.%gdtﬁﬁtmtaf %l’att,sfg ¥8E fie Hondt - savi ng
coefficient radual | éveeturn to 1 ci cancel i ng the
oSt ri ot PO EEROEE by tEREY oben. BavPrg Qi Tt o & 19 HAGRH Ko ds,
when t he exchan ed current vaHue z5 average lav becones snaller than the
per mi ssi R TERY e’ val GBRFEOLTHBI holwdr - SaVPHYE To%tf TPEFBRECK Ve médk
gradual ly larger in_21 P00915 DRI VE UNI T FCR VEHI CLE order to cancel the
restricti'ol etrhé(oﬂj(’i\r/ﬂ@?:e§av ngar&c?érf“ﬁttﬁreﬁt’ RN 3 FFIRSTRITHEES GIP N Hwever

if the power-saving coefficient Kis rapidly nade |larger (returned), a
driveP nﬁrpy 5 feel the unconf ortabl e feeling. For preventing the occurrences
of such unconfortable feeli to a iver, the power-saving coefficient k
is made graduap gy a’ gdé’teé;reﬁitr’?e&}terttvétleé‘lgef te@?anpl e, 0.03
/[ 25 seconds, |ncrerrent) Rower saving coefficient Kis |less than
1, and i %plésosétlteeﬂ%?tttéﬁﬁeulgtur“é TBIPEEHNRE YRk Heh Yh iR P
terrperature Tsl, the | g nment flag F tg be transmtted fromthe current

val ue det&niRet2g5 ?%t‘ﬁ eﬁl rF?rtWanao]c%Qé bRe ihee ke Ssavt g EBTSTi ent K
is gradu returqﬁd to for reven t he o(ﬁcurrence of t g

uncont or EhBFECFES] Ty T TR F0RS T8 PBOLRPGE E PNe O SERUF HES R i i ent
adj uster 66 and the out ut command_val e corrector 67 pl oIe of the
commafid tgt B GbrPEessHE ehﬁfefo%fe&f?%hét SoREPESERT WES CHErIT T GRSk Ust er 66
plays a rqle of the restr %I on adder and the restriction reducer. zo The
output ¢ ﬁ&“\?&lrﬁéu&”&r‘bé GPLE7-FERC 52 LohDard S Unc i gture)
rrultipllcaﬁ n function, etc. Wen th oI arity of the output conmand val ue
CP is po$ t&]@ (49N -BF €S Sh, qatttlesryg; ng to assist ) , the out put command
val ue correct 67 carries ut t | i cation of the power-saving

coef fici ent k%“r’dWW&%?% i i %%%ﬁéle\eglr&gléﬁ LN Ok rbertantel“teesult of
t he rrultl i.catia 0 Lnyerter s_the corrected command 22 P00915
DRI VE UNTP G VR e L ap TVRRR FTaR 551 4 FE BT Qi DRI ahrand
val ue CP ative, the putput comand val ue corrector 67 perforns the
rrulti1|8Iicda$' ot ett?e“ﬁ‘tﬁ%f sag\}t $1g coefficient k and the value, s which is

btained b h d % h
o s TSI PP AL RO, SRR L v
i 6

erLer 36 88005 CArASELEH QU camang byt avtaﬁs%z@fet:ff;s.z

~0 negatlve rat the rIegt, d out pu nd..v CP—CPx Kk
when the arﬁfb I's peom h|ilvceh SI %t aglneet Lgl’hé'}lot ceolrretq’rttaenn Yat'te
corrector 67 carr %g‘ the coeffl ent mul tipl | er The reason why t he
out put COTHTRNG i qesbgl S s?rnlao{q s Ica)rngneer JT:? when the regeneration is

per T oprred wi | lnyfe descrbbed 83, 4sl a0 160, Lo i ghe pr RsureabatLery 7. the

battery vol tage vari és accor erente |n e operaktl on node
t her eof aei

gchﬁrge) nlla e oafék?len}er}rct/grarz??\?se&gf{o}g]aet%@tfot%%c{vg%ns\% vgg \n/gdgf tjhe
|00 P eSS AR CLK ol PRGOS OL GBS - 0L De 6898, O 59U anfig, Tode

(I-v char’ T RpUT - and=ou curren at the
time of t]o%?gbe{e@é ure %Dactec h&rq iéﬁ!"t@r LDARALLPELHNE Ol @5pLstance node
even if t command Iue 'S sane.
and the high-pressure battery 17 through the DC-DC converter
25 18,

The DC-DC converter 18 performs the step-down of the
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2s Accordingly, the output command value CP at the tine of regeneration
shoul d be nade larger in order to enlarge the 23 P00915 DRIVE UNIT FOR
VEHI CLE i nput - and- out put current value. In other words, for perpf ! ing the
regeneration effectively, the output command val u t i ﬁ%
regeneration should be made | arger. Wien the ini t?%ﬁ%bgﬁt?e?%vwg %Lge VB of
the high-pressure battery 17 is s 140V, if the notor 12 is driven by the
out put command value CP - 2kw in order to assist the driving force of
engine |l ,the battery volta%e VB will drop from 140V to 130V as a result of
di schar g@2tt% i V8 16@88s1VEn O ft héCaflGar PERFSHL EnB3GGEFNt LduPfet®val ue AB
becones about 15 ampere (,FA;) (in this case, ~o0 Current flows well) . Wen
the reged@V&LteT VoL5éfrored fofhendnyamE SEondi t PBASs CheBItsovRecP=2kw) |,
the battery voltage VB will raise from14QV to 150V because the electric
current gioreRIPSHEE halyetrey di-olerLovisn s AT CERE ThER teRge VE. 1TRdTeN he
actual input-and-output current value AB (current value with which 15
CP=2kw i ¥1&n FBE)r$ECRRE ase At Cbh Bt S P AR &1t HOB) oF| hhe Mt d 2of
regeneration, in which the input-and-output current value AB becones small,
the oftpdts ESHEeTISFal ue CP is always nultiplied by 10%irrespective of the
val ue of the power-saving coefficient. Thereby, the same anount of the 20

i nput - and- out put current value AB as at the tinme of assistance node will be
streaned when the regeneration is performed As descri bed above, the

mul ti pl i CANTERL¥Nddnpl i ance with the operation node of the nmotor is
preformed. Thereby, the rise of the tenperature of the high-pressure
battery 17 isTﬁweeeélﬁ%@aa‘zéowé%sfethﬁecwpmlaw%l%wléaw SR Li8%Ue AB
(current value to be discharged) discharged fromthe high-pressure battery
17 24  PEGOISTORF VBT O FIROR VERPEEE H1G corfth PPttt afaec e Wididdri ty of

t he out put command value CP.is positive, e,g. at the tinme of assistance
node. 0 The Tlenperdt & &1Picke I3 IR I?ih@W-lBHeé‘g‘Gr ECBRCS Ly O17 9 th&se the
polarity of the output _command value CP is negative s (in case of

r egener atGio8YNrAld &4l so Fgfevéntiéd 2 BO¥RESEAVHBY AFRt Lo%5d COMEFRL Ldbr ent val ue
AB to be charged in the high-pressure battery 17 is controll ed. The out put
command VARTEEPY) stAE ST PHTRP IR PEoLRE RN TRIRS L] RS Yt&geher at i on
node, in which the ~o inpgt-and-put ptg current val ue AB becon%;ﬁsjrrall as a
resul t off ie I itSe@of@Phet HAFt BR{CN ot 1 B S > G STHp &R -Tsut put
current value AB having a same anount as at the time of assistance node can
be char géd 48 ftimechiuginsr dsuce fareace 7. PeivseRe hfo@Pet HéMddcovery
rate of the regenerative energy ~5 is inproved, In the present enhodi nent,
the ¢ont rGMRFHAUES AFEXoR) ytg]ﬁ digh-pressireebetiterdr 3L Efotsf 12, but

al so a charge restrictor of Lr e high-pressure battery 17. CONTRCOL FLOW 20
The cont rb@tgtr?dfﬁné:re“}?&rﬁgﬁ?@d E‘y the control-unit CU disposed in the drive

it 10 will | ai ned with._ref to.the, | fl hart sh i
in 10 w11 be oralal ned iy eharence o, e sonty ol Tl ehary, shown i

T secORArIa T . % RETBETERTy o SAEFALare o7n GoPERIEd B ithe bat tery
temperatung SeNS9hile! 54 PRNEECES O DS HENRELAL YL LefB IRl BT age
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.
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PO091 DRIVE UNIT FOR VEHI CLE 62 (Step S11). Next, the tenperature estinmator
62 checks whether or not the battery tenperature TB is |arger than the
threshold tenperature Tsl ( for exanple, 40 degrees ) , Battery t erature
s TB> Threshold tenperature Tsl. Wen the batteryDtRe\fg)%at Ul %gg | ar ger
than the threshold value Tsl, the processing term es int |s tep (Step
S12). In other words, the correction of the output comrand val ue CP using
the power-saving coefficient Kis not perforned when the battery ~o
tenperature is snmaller tha t hr esh val] ue (tenperature Tsl) . Wen
e bat t oFY? ARt U B T T bkl Gt ST Y @ARHiehn | he

ot her hand, the pern155|ble urrent val ue assi iﬁdeflnes t he

per ni ssi AR+ eLh‘tl‘t/%lI (@ shpynlsbaged e r%‘et %mé‘rt OBRBWAYI FRE® 5

based on the batter erature TB (Step S13). The exchanged current val ue
aver age c%ﬁt&)l et t %ﬁ?%s"‘t%‘@%&c‘t?an@é’dﬂ cher BAE LAY UESERRF AR ? av
det ect ed t he amret r A (Step S14). 20 The current val ue determ ner 65

checks fné’rh]&h At ?%%C"e%l"?a’nﬁeﬁ ]EﬁFF%FIY RIRRF HETAFEPAF Exc@Els t he
perm ssible current value Is, lav > Is, (Step S15). Wen the exchanged
curr erft v’at%t%@fer%etn%ﬁ%%%teo%o‘twjp@%§ ible current value Is, the

power - savi ng coefficient 2s adjuster 66 nakes the E)ower-saw ng coeffl cient

k gradual |y snbt$ &R lﬁF‘é&e?ﬁ} R q e iLowess LiREt 4 ofy trenpetRttre TB
26 PO0915 DRIVE UNIT FOR VEH CLE by nmaki ng the out put commnd val ue CP
smal | er (Step- Sppe W&?ftlﬁ‘@deféﬁanb%%l POYErERE WRAUBARVET Hiye 4 a¥25€%bel ow

the permssible current value |Is, on the other hand, the power-saving

coeffici et HHf LR3EreB6 "rﬁsf?(%%rittﬁer?)o%r saving s coefficient k | ar ger

toward the |n|t|al val ueél or 1000(§Ste 817];
hen the output comman ue CP to be inputted to the

10 output controller 61 is larger than the upper limit Psl, the
upper limit Psl obtained by the reference of the power-saving
map is outputted to the output command value corrector 67
instead of the inputted output command value CP.

When the output command value CP to be inputted to the

15 output controller 61 is smaller than the lower limit Ps2, the
lower limit Ps2 is outputted to the output command wvalue
corrector 67 instead of the inputted output command value CP.

When the polarity of the output command value CP is
positive, the electric power stored in the high-pressure

20 battery 17 is discharged and is supplied to the motor 12 through
the inverter 16.

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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Then, the out put conmmand val ue corrector 67 corrects the output command
value CP by performng the nmultiplication of the power-saving coefficient k
to the output command value CP. ~0 Here, the power-saving coef fPiO%glth Kk
defined in Step 16 of Step 17 is used. |In case of e ' .
additionally, the output conmand value CP is al \Na%ﬁ%upﬁﬁﬁ)ggmﬁc%%o (CP =
CP x 1.1 x k), irrespective of the value of the power-saving coefficient K
~s By multiplying the output command val ue CP using the power-saving
coefficient the rise of the ,batterg ere?rger ature TB c?n be.controlled

wi t hout causit{f HREBRTBFHEHIS FE& §HY82 %3 HAPAT SN WRER I PRE Wat ter y
tenperature TB of the high-pressure hattery rises. 20 In the present

enbodi mert?e FGF‘PﬁéFFrHF@,eg%@“%?]ﬁiﬁ?sDHP@eéu‘?’fﬁ%"rRe%é%%éoFst?% Badigmed on
the basis of the upper limt tenperature Ts2 (for exanple, 45 degrees).
Thus, t héFRIE Y HenferaiioTahs Bt veSPmsiadied So thkt the
battery tenperature TB does ngot rise nore than the upper Iimt z5

t enper at FETREE AD CRAYEE - scliehr bRAEPPRE EArY WiHITPS Fret ek t'eh BHRGSRIT at ur e
27 P00915 DRIVE UNIT FOR VEHI CLE Ts2 is controlled bel ow the upper limt
t enpefat (& EEeH G fffPeraShaith tHhe FATRRTAGYRS SAHiRR Y i ned,
becones w dest. Thus, the performance of hybrid vehic]es, can fully be
denonst r AEPYet &FePRRESF EstFTRETDMEF Thh CobRBREFMIFI LIRS omes
rather |oose. In other wyrds, when the rise nore than the upper limt

t enper at Hio- MR A PR dted, T JRHRSIHRAILIRAR G HEEde et f rom r at her
| oose restriction range. Thus, the performance of hybrid vehicles can fully
be denpnStSSHHEE hhust QFEGERT itG iRFF IR A &PUHING A% W8 ue becones
~0 loose . TIME CHART 1 The operation of the drive unit 10 for vehicle wll
be expl aiRfed S ¥ T 0 ¥ et iTfe chart shown in FIG 7. FIG ~s 7 is a
time chart showing the brief transition of the battery tenperature and the
power@savi ng %%W%ﬂo%m%%q e iS5 &?r%ﬁl’c“i”cﬁ? In FIG 7, the
time chart, which ShO\é\)/S the transition of the hattery tenperature TB of the
hi gh- pr e<<SHRE Tt YRSy DY 7V by &ieﬁ@eé“ﬁtflﬁ&‘éﬁ&ﬁg%r% SPHECR (G TR

condi tion or state of vehicle, i . e, the change ,of the slapinhg angle SL
of the r o4 TrRHIRE Chamge GERBRF RS (Fg S prey N s ShaWRt AT FG 7,

nor eover, t raph shown i bottomwith bold line_is a tine chart show n
the trandas oo o R bk Eo5Y ESUPPTATRRE K5 Gt dID b RER f rom

LS o et PSRN o e 20 TR0 PR P o
07 PR ST LSRG ey
PRl A R L T e T
P - ape A A RBarEs SPPSR) HEBLT SPIACoA ordl P adY Heah WA THE Veh ol e
IS crui Sivnﬂ%hu\ég t.h rdeeoj_@iar;tei[dﬁ%osfi ~h§ rté}PieSsekﬁflg letfaernfz%)rt?ier% uarned ,Ias];.api d braking by

turns. In _cf‘rs~ve uni ri _ r'ving force is supplied
friomboth en% ne 11 and ot or 12 at, the tine af Ierac6c~3el eratiqn, end is

only supplied hreong?eﬁ‘nmelsesnlgl ne % R e S ISH S54159 F ( case of

br aki 99, (FSASIGAL ING.IRYR) oS A BLERALLY nc S BLOSATA e ML AL, 1S
value Is with reference to the Map shown in FIG. 5. In 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

17



12, and is chalirged 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 resyzlt of the regenerative gengpajjon by
the motor 20 12 . i Operation of the drive unit 1QkﬁﬁrmM%hE&QQ§H¥&é be
explained with reference to the tine chart of Fig. 7. In case f "Ur ban

crui sing”, the acceleration and the braking of th, vehicle is perforned
depending on the traffic I, 2s condition, such as stop by stoplight. In

t hi hicle, th t i,St [ 11 .at the ti f .
accel or altOR-PHATSRS CBGOSTY DR VE UM FORGH VERLE ECIBPFarRLCt AS *

ti . ti t, the ti f sl owd br aki < A dingly, th
Char go. ARG5S aY gBeoAnEHe AR - AL UeS e IDaet 8Py E7°) BAFSSeated by turns
in case %f "Urb%n cr%'sLng". 5 Ast%hgwn in Fi%. 7, tﬁe bat%eré.tenperature
TB ri ses "§PPEACETE: T8hé St ARe 1P LEGPHal SBPGEEHG®. VA Ythat "6EEAS on
however, the power save coefficient k is still in state of 100% (1) . In

the " Ur baRMeeERSEG" ditherearies éTcrui’sés 7 fBrhe state ~o that the battery

tenperature TB. does not exceed. the threshold _tenperature Tsl (far .exanple
40nge§ree), o PER es?%f%l%ﬁb?f?r&P%&%Héﬁﬁ@d*gEFreH lGQIh%E%3é$H§é rgv

does not ceed the perm ssible current lue_ls, even thou t he batter

t enper at @ et‘%B 8%5@5’5 et I"ﬁaébﬁ’(ﬁ 8“?8?#13?& 6F8mT§F.lri%J%\}é§C§],t°t %@ecr ui s%/ng
condi tion ,changes to " Conti nuo ups- and-downs cruising". In th
"Cbntinugﬁggﬁﬁg?ﬁﬁﬁgﬁ &%§t@Fyigﬁngﬁf ?ﬁgeﬁgﬁﬁéﬁehgf3ﬁ§g§e6WlFﬁé%Péhd havi ng
conti nuous ups-and-downs at const ant ee The hi gh-pres battery 17 is
di schargé:dlrgt%r‘tthgahlﬁﬁa?ﬁl%}ﬁﬁ I%Isj’ k&‘?ﬁ?é%{bghﬁntderf‘%eg%%‘ﬁ)ﬁ%éﬁ%rg%ﬁent%ég %/i ne of
downhi I I cruising. Thereby, the nore input-and-output current flows at the

time of ﬁﬁhill cruising or downhill cruising than the urban cruising. Thus,
the rise of the battery t erature TB is arisen. For, preventing.the rise
of tHE battery oRBERIEGLE  PRCUSECAE CALAR £ 1 s CHRALS RO MG et he
ower -saving.coefficient k is made snaller by th ower - savi.ng coefficient
Bl st o 86 56T EaBI0S PRPERATE JONFR YO SV ERICERE Soft Feoh GRS MR £ QU (FI G

3) 1 0 st B0 o0l 3108 be 091 30 Mgccgel! Lorelt, k| o mde
Vo ol o d96Pods kel s Moot alle Lenl i pJIe L) 39, ohghlg pat L er
D the P erer g AU UL AN b 1S Sl 0 R U U
the ﬂ%thﬁﬁéé¥§§%df*¥éiéﬂﬁﬁﬂ t%%pQE>%%e current value determiner 65.

The map shown in Fig. 5 is made based on experiment,
theoretical calculation, etc., and is designed so that the
permissible current value Is becomes smaller as the temperature
difference AT becomes smaller.

20 In the present embodiment, a current value AB to be
inputted/outputted with respect to the high-pressure battery
17 is 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

18



~0 the output current as shown in FIG 4. In other words, the correction of
the output command value CP is carried out wwthin the region, in which the
upper limt of the output limt value is not so high. As can beggen from
t he power-saving map shown in FIG 4, ~s the deteprtabien Bk HHgcopt put
limt value is carried out within rather | ose region. Tn other words, the
determnation is carried out within the region, in which the upper |imt of
the output limt value is not so snmall. Thereby, a driver (vehicles) can

Lglt Lt?/n:ag i .nevte_ihr{e&ﬁ e_gagﬁdé—?éa%%ueé @dy‘{g) ér%; u‘éa,zluaezg}BICiarslrFI/(;etﬁrfé(:]% e chs;, :J?rll%: ig t he
! % . : | ' ) Ce e
output comaarEEit e (e S RRETaLLES s SOrEs b B pEESLLE L AN By O

embodi monty HeRL] 26 oLyahe DatLery go. Lonpatabur ¢ TR S Ganial aby.

prevente 7by correcting e ou oman the power - savi ng

coefficient Thus,. 3 P 1 IVE UNIFT FOR VEHI CLE the life of the
hi gh- preségounréér%la]tet%grtyo Jﬁ”‘ecas('r%&)gle]?pro uoerlf'ged. Next, the cruising condition

changes to " NG spced Sus! ng ook 1 1is S ueRiche, £EuLsesonly by

the driving force given by the en e i npu utput of

the el ectiic current Lo (e B ahpressurg baLEaly 10 LS notogaryled out. |n

t hat occasion, since anged curren ue aver age ecreases and

becores, udero We AR sel e, aurigl el oy the o getent o

perform ng the i on” of " the ~0"ou y the

power -savi ng cael f1.elenlody i 5, nolad W11 etbe ThEL eby, o Lhe. owey - saving

coefficient k et ur'ns ials occasi on, Since the
DN S EOPLL ST 008 L0EoC, B SORP LN 8t Boe AR EREDI o)
Outpu% 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 wvalue
average Iav is 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. In other words, since heat arises
whenever the input-and-output of current to the high-pressure

25 battery 17 is carried out, the absolute value of the

input-and-output current value AB is used for computing the
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power will not given to a driver even if the throttle is operated. The
power - savi ng coefficient adjuster 66 of the control-unit CU (shown in FIG
3) corresponds to the 20 restriction reducer. In the "high-speed,csuising”,
the cooling of the high-pressure battery 17 is fulﬁﬁvgqhhqrﬂﬁgVEﬁﬁékeby,
the battery tenperature TB is dropped. In the tine chart, the cruising
condi tion changes to 2s "Continuous hi gh-speed rapid

accel eration/ decel erati on" before the battery tenperature BT drops too

much. 32 POQ915 DRIVE UNIT_FOR VEHI CLE Ln_this "Continuous high-speed
rapid a003F883P989/8855F8 ayﬁgﬁe,ayﬁgagﬁaﬁag'and di scharge of the

hi gh- tt 17 i t ed | | N ti - and-
Crti s g Thed By ExFREABBReT T EEaT g DA e e 43¢ rEvabE: BBida"ad e
hi gh- tt 7 i . t hat i d i th t put
Conmand varGE GRS SPBuh{PBFrB0TBY T FUESREr GrLtn PRCLFPFA L Ha%prBEent
enbodinent,lthe batger¥ t%ngerature T .does.no% eﬁce d&bhe upper limt
t enper at uP82F5FYeRAnBPEL T48Cq8Gr BEI2 14 VBecallS s eogo F- savi ng

fficient k f h be d d if "Conti i gh- d id
sccel of at ORI toaBrEPHEPO TS Tor CHar S BPedltEn erbrine Lt Gvge.
(vehi cl es) acc$§gs t he suitabl e assist and %.e regeneratijve raking whi | e

receiving the £8r@etTFREi% Lﬁ?d?ﬁg?ﬁbﬁgf-% Piig? COBHATI ¥ TRV GE¢Rlse the
(ather | 93eqr c9ien SLabhEBUEL SN, 0. (Shom IR HS A s, vagd vhen
cruising %QQQERB%Q %G%@%%% Eglagrg%grage Tav. When the exchanged
current value average Iav exceeds the permissible current value
10 Is, (Iav > 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, (Iav>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 battery 17. Thereby, the rise of the battery temperature TB

is prevented.
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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). A|5&m9IQe rea
battery tenperature TB drops gradually. 25 Accordi t ri it 10
for the vehicle, the cruising of the vehicle can 6§QX%EP%€§? mﬁ%ﬁgHEeeping
the 33 P00915 DRIVE UNIT FOR VEH CLE battery tenperature TB bel ow t he
upper limt tenperature irrespective of the cruising conditions. Thus, a

br aking even | 1o RCBIT AL EbNTe e A GLoEP Ret8 FReIPoel BUCEg Dy

power - savi coefficient K he operation of the drive

unit 10 f%EQQEhFE?eOQFP?tbﬁegﬁgfégﬁggnagtagf%¢%$Ence to the time chart of

the bat { ory { CPBraTYTS EPHIH g orf SRR Bt SHoE "EGUCBIEect FOROBY { ho
hi 5 FI G P82 TPRECBA RS ¥ N ORBBF B GAE T8, CORGE L pOhek - Shui 1§ cOBPFl ci ent Kk
Datt ory bt BT FROTIAOAPEd oy  PESE i Fidirs HOHR SRS “LHg Bhse

where the correction of ihe out put command val ue by the power-saving
coef fi ci eRETkOTREEaFFERELBut . The zo battery tenperature TB indicated by

t he dashed |ine shows the case mherg%the coLrection of ng out put conmand
val ue i s not caPfiBA"BETSAYHRPhECEf AbCLRRFt K shdwnorhr et &2d8sCt g hgbri d

rehicle, dsgstibed cbove, [epeats Lhe crulslng. of 400 ol rure Kgih(Lom 2o 0
coeffici e:ir.q: iksi ma iecgmg\ﬁs. a]toggeasgpéen. ttjo?:l O.sbgt/e153éeconds (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.

Becausejjfthepower-savingcoéfficient}cischangedrapidly,
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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PO0915 DRIVE UNIT FOR VEH CLE becones gradually small er at predeterm ned
rate, e.g. 30 at each 15 seconds, after the battery tenperature TB exceeds

the 40-degree. As can be seen fromthe tine chart shown in FIG %bl?hen S

t he out put command value is corrected by nmaking th - Savi
coefficient small, the rising rate of the batterytﬁéﬁggﬁé?ﬁg 58k ones
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
the upper to limt tenperature, e.g, 45 degrees. Wen the power-saving

coef fi ci eMEIKE L& FRRCHadESsHRP T BECTIoN BivhEhe ROMES ~ Serd NoFPREE 1 6REBE t he
out put command value CP is not carried out, the battery tenperature TB
continuou%iy arose as shown in the dashed line. Then, the battery is
tenperature TB wi|ll exceed the upper limt tenperature Ts2, e.g. 45 degree.
In the drive ubftth3t FRFCIRIPRI LOWRTEDF di hfl Yhe tPRWETT2aBEING he

hi gh-pressure_bpattery 17 can be prol onged as conpared to the conventional
battery. sefhi¢Rnyhil® s2RdEpYi Ryde nea tFe vl natinrnesl)of at Heligpssaay

enbodi nent, since the batterf t enperature TB can be controlled in | ow as
conparfed £@et RESCHRTRE?BRaPLe f§€ liatheForogeeYeRE {1 ¢ (th® PeGRBASBFEE he
power -saving map (shown in FIG_4) can be used. In other words, since the
battery tehpBidt It AEHRP S fae lduiasabice al dWivenpekBeuP@VE BT SBHEREL i ng

t he high-pressure battery, the output_ limt value can be defined fromthe
rat her 35ccefhpoisnbl We URAT FordveH ClRTs &t egpsh Brednke paieedsavi ng
map when assigning the output limt value. Thus, a driver (vehicles) can
accept thENEeFYabi fAB MRy Cedbhdr 4651 $6CBRERI nginSrSURAMBEE RSSR STANCE
In the above described enbodi nent, as shown in the flow chart _of Fig. 6,

t he corr eelf® oPPHRL TFRVHUA pte e EbhFRPRIE VAl bR P DythaR bovird shli ke
coefficient k is carried out _only when_the requirenent of both the battery
t enpettat UPRL HEF ¥ HEMPESRGIUE & P (RECrEIe S h§ SEhE T FaBIes hedCr PP SRR tie fay >
perm ssible current value Is are fulfilled, in other words, both TB > Tsl
and lav >T$%r afe fird9Tert. £130 t hetpri’ ehf2Rimblt e nf L ohoWe® eFUL TR s
preferable to initialize the corrected qutput command val ue CP when the
sharp ~5 WOV THO G L Gpe LBefenetutilie BEaRSAGN sthegRPYRETSTHENT
necessity of the sharp assist arjses, when a driver steps on the

accel er at e bt or th 5% rofidt 8, Fetidined Fo tasert Rrevprtiagcelerati on.
The requirenent of thg | ar ge r;ggnerative braki ng arises, when a driver

steps on PHEUHYARES po aﬁhﬁj¥%? QFFaRYE BRI ASEAN? aMEBYRTy, such as in
Commaifd val ue BEF SEPECRONPRESEERTRGHBREICED S P b ana the o P!
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
25 output command value CP, and outputs the result of the

multiplication to the inverter 16 as the corrected command
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controlled along the flow chart showm in FIG 9. Fig. 9 is a control flow
chart to be perfornmed when 25 scranbl e assi stance or the strong
regeneration is required. Fig. 10 is a map used for setting the,pdfjisnum

out put when 36  P00915 DRI VE UNIT FOR VEHI CLE t hgrsGf affhbherasskgicr@r the
strong regeneration is required. The flow chart shown in Fig. 9 corresponds
to flow chart, which explains the operation of the m nimumtorque conmand
val ue generator. s The operation at the tinme of scranble assist will be
carried ouglbé éﬁferring to FIGS. 9 and 10. First, checking whether or not
t he batteYy t npetature TB exceeds the threshold tenperature Tsl, TB > Tsl,

B the. por m soliPe. KOFrBRTSThr GeoT so ot ag 5orE, CrmEB i LUpr B8 48" checki ng
thot her OLeBSL LA FEUIEIRNG Lot BeLLOLl 00, e Sor 45CLLON ot poutput
10 LNt s SRSELRD0:A5: S BAl L e eSS L, o5 senalble cegatance o
1 e LRTEA P Bh A, Lo Dol LY Lot e S5essl sl Pocho ot eps
Lhue, P W IORL 2050015 LI, QUBULES G e, ConLrel gkl Gl o Step
pover- SeuLhg SEFLIAEL TG 00 Loty oiried e oo phenctles
?f Step Sg&t%ﬁtfgé$ﬁgkngaiﬁeiEP. To be more precise, the corrected
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 if 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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checked whet her or not the output conmand value CP > the 37 PO0915 DRI VE
UNIT FOR VEH CLE threshold value. In other words, checking whether or not
the requirenment for perform ng the scranble assist is fulfilled because the
scranbl e assist is carried out for responding to t&ﬁvgqgﬁqtﬁg Vgﬁﬁﬁse of

t he out put command value CP. 5 The anmount of change 0 € out put” command
value CP is obtained fromthe difference between the output conmand val ue
CP of present tine and that of last tine. Wen the requirenent of Step S23
is not fulfilled, to be nore precise, when the change anmount qof the output
comand véPHBt:Bn@POPEPHEIWI{)q{ét VRLEShotl R %%W%gﬁcefqrh@e%%%% assi st
is not required, the processing steps to Step 24. In step 24, the
correcti ohD8f FeBeN LR pLP" cORFRABL Val Yie ?ﬁftﬁPQHﬂ¥[ﬁﬂﬁﬂaﬂ§gW@ﬁGGCS§fPFcient k
is carried out, and then corrected output command_value CP js outputted to
the inverEBf §5m§69fF§?§?n?ﬁétéeppﬁpoégﬁnﬁﬁdmﬁgeiﬁﬂF@ﬁFed QEeP=Eh§ CP or =k
x CP x 1.1). Wien the requirenent of Step S23 is fulfilled, to be nore
preci se, thétéRantRtEdYntfobiadhdBofpthechhvhamer st P tdaeed 't A8

t hreshol d_val ue, maki ng the_copmand, val ue corrector 67 20 shown in FIG 3
into the %flgﬁpi h% dehdiotiogn L 2The i r e byl Gbe %FE%ti%OW%tha&ﬁ‘te Ffmi t

val ue obtained fromthe map (indicated by the bold line) of FIG 10, is
defined as £h¥ b0t pafeEokRandsStarushepirTHérahyOrfReCEuBPELNBoftmbBeVal ue
CP settled by the lower zs output limt setting map i S outputted to the

i nverter RBTHAEH YhbteorreRtwl bitian feemmaAdVvaP ue3®P ecoresidivaPt. 38
P00915 DRIVE UNIT FOR_VEHI CLE Accotdinglﬁ, the nmotor 12 assists the engine
11 based 84SEhargft putcShrEna@c¢aritencPtNfhrERURS #BPHAEANBASEEPEA t he

| ower output limt setting Map. In other words, the notor 12 assists the
engi ne 11SHEFRPTt HelrepPRcLECOBEFuRPEYf maRdeTRPHE ¢P) WANCRN&S| S288+i ned
based on the |l ower output limt setting Map when the corrected outggt

conpen$at FBRTGRF Ul T8 & dnal ITHen RAR TPREChOTRY 197 it PPREPRBE MR ©
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
15 CP=2kw 1s 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

20 input-and-output current value AB as at the time of assistance
mode will be streamed when the regeneration is 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

25 because the input-and-output current value AB (current value

to be discharged) discharged from the high-pressure battery 17
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This replacenent is also carried out in the case of strong regeneration.
Thus, the m ninmumrequired regenerative braking ~o can be given to a hybrid
vehi cl e. ANOTHER SETUP MANNER OF PERM SSI BLE CURRENT VALUE Anotg§r1 xanpl e
of the setup manner of a perm ssible current valu L] p E 15 In
t he above-descri bed enbodi nent, the perm ssible cﬁ¥ﬁ¥%ﬁ”@§|ﬁ§-Ps i'S
assigned by referring to the Map showmn in FIG 5 based on the tenperature
difference. In this case, the tenperature difference O between the upper
limt tenmperature Js2 and the battery tenperature TB inputed from

ber i 551 DES' SUTEERT LR, VTR HeeIRAT ) 1 6060 FRY o BPTRAGIAREE of the
perm ssible current value Is is not restricted to this, the setting manner
in which thelpePArssiBfe Bufreft VRPUBIPS PS ¥BELPREDBCBY™E®%puti ng based on
the formula ( 1) and formula (,2 ) whi ch are indicated as bel gw, may be
acceptabl e. 2sTHRet SBPEFAGURRNRETE Hafs ddh R 10Re PESSRALE PRFTRIEYI Lhein
expl ai ned as below. 39 , P00915 DRIVE UNIT FOR VEH.CLE Perm ssi bl e current
val ue (Is§25e(§19 RoyRBItY ¢k ¥he quipnt KogregdmyRrad Ue1fFE tRen9dPtévEet ect ed
by the battery tenperature sensor T is used as the battery tenperature TB.
The s toolltAgCeBef PEcFeAENeEAvaPResidepiiti RECHANERE - anBPERAESRORBRL i Ons of
the high-pressure battery 17, or the_thernmal characteristics of the

hi gh- pr es$0PBtpAREPYERYE FHETPREeVAARSr BBi EPaRReChRIP8AdeReFAPNed based on
the characteristic of the high-pressure battery 17. The cooling coefficient
CC and t hB19B PREEFHAP Pé%F%F&nE@ LR GPBEpPEdeter ni ned val ue, respectively.
Fromthis fornmula (1) , how nuch current can be passed is cal cul ated based
on the upper | FRPtOLERpercRIRIT IR AFghSp? £3Q R iR+ Pi7 10Bhatcool i ng
coefficient CC, the_internal resistance IR and the detected battery

t enper at uFB® 15188, OFhenBhE SPRBATBHEPRNTCFE! uehi ¥PLRR PBRMi ssibl e current
value (1s). The accurate perm ssible current val ue can be conputed

accor df ng*PBUEGRREr QUERYE el et VAilet BRI AN S STéritlr 8F dfFesie t of

hi gh-pressure battery 17 can thus_be achi eved. 20 Next, another conputing
manner of SRR ﬁifs‘)s/?%lbé’t&ﬁrryeﬁPlGégﬁeV%si Ty Fortha AnPef-apfrogéput

expl ained. Permissible current value (Is) = Ts2 + HirapnsC x Ccapa (TB - TI
) IR X Ctgﬁgrent 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 1s 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
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40 PO0915 DRIVE UNIT FOR VEHI CLE Fromthis formula (2), the perm ssible
current value Is is conputed based on the upper limt tenperature Ts2 of
t he hi gh-pressure battery 17, the battery tenperature TB, the s ‘ﬁﬁured

tenperature of the air streaned to the high-pressu&gvgg&hﬁrxxﬁzgg q;essive
tenperature). In this formula (2), the perm ssible current val ue S) is

conput ed based on the bal ance between heating and cooling. Here, each of
the internal resistance IR, the heat-transmtting coefficient (HransC, -o
and the C%Iorific c%ggcity (Ccapa) are predeterm ned value. The ingressive
tenperatu & G?FFpi§ tected value. The accurate perm ssible current val ue
can be conputed fromthis fornula (2). The present invention can be
represent ed by NEE vEPROTRIRIT MahfersS HRMP G Rét CReSER it ¢ dtheot
above-descri bed enbodi nent. The drive unit, for exanple, can be used for an
electric 5§ﬁi@P&t&FWV§ﬁmQ?r§tH6FOF3 tSad@rErdn theNathfbrthrdesBRiLEl e. In the
present enbodi nent, furthernore, the inverter is 20 provided near the
battery di-SpesEdtarehel dar sxaeroe  tHoAfeRPere s Be $ositEMBR rot Uirke
inverter is not restricted to this position, another position, for exanple,
near the ABCofRTREVOBE HERRpEabr&e Eﬁlthéﬂﬁ¥é§éﬁ.Q%H&ﬁﬁﬂméﬁmpeﬁﬁFgéﬁér, t he
timer, which 2s l.imts the processing tinme of the scranble assistance, nmay
be provi dé§ FOF Pr&BsHt thgnt Fécetbesshoilde Vaf vend Shat £8Ly PEPCESPENI15 DRI VE
UNI T FOR VEHI CLE tenperature. | NDUSTRI AL APPLI CABILITY In the present

i nvent i oneERENEESedn FaLge StE dRt&BcSdnt -s £8r otheth¥gtd§enéh&tion, is

control |l ed based on the ,
correction of the output command value CP using the

|
power~saving coefficient K is not performed, when the battery

10 temperature is smaller than the threshold value (temperature
Tsl) .

When the battery temperature TB exceeds the threshold
temperature Tsl, on the other hand, the permissible current
value assigner 63 defines the permissible current value Is by

16 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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predeterm ned upper |imt tenperature of the battery. Thus, the tenperature
of the battery is prevented from exceedi ng the predeterm ned tenperature.
Thereby, the performance of the hybrid vehicle adopting the driwgogyt
according to the present ~o invention can fully bepgemopsit abfdEutcLE
irrespective of the battery tenperature. In the present invention,
furthernore, the torque conmand val ue can be changed w t hout causing the
unconfortable feelings to a driver. ~s In the present invention, stil
furtherno requi.r r.q f.mnj t.ted even if
the tor qué)?/céntﬁr}%grrllg \%&leug%gﬁﬁﬁi g%ﬁ)nﬁlgln?e%ag#@n\pé?t tégngﬁ\%r%rjl)gsg%?téc}régde command
value is restrigted T . |.st i
regenerative b%ﬁnﬁﬁgr%%%q%%&;gﬁrr#etqﬁegggk%i ?‘?%rnae(?%al'%%t %gd%éoﬂg“(ljvtehrese
affection _taq t.he.driv r._the hraki is. alleviated. .In th resent
i nventi on,pet%ﬁlésg&%&t?ti H%rc? tt ﬁ’éal S %% siP é:hguror ilr‘ia’tr \?ﬁnﬁié ?Cgl%certai nly
achieved. 42 _ P00915 DR UNLT FOR.VEH CLE CLAI NG A drive unj.t for a
Vehi ol o i FAT S PR30 % G S ot e VAt S8y SR eERer e Snt
suppl i ¢d .0ma gondenser, Lo drj e A vehi ¢l & and assl st an daieraal,
conmbustionenginmée s driving in a ve FePe M eat Yy dAVE i T conprii |ngD. a
t enper at ur, etector which detects a tenperature of said condenser a
current val'ue ‘detector which detects the current value inputted to and
outputted from.sai d ndenser. -—q cal cul at or _which_c ut rm ssi bl e
current val ue tr[?llgétn’cgﬁebguﬁﬁ%ﬁt?%%%%@é’r? uoeugﬁﬁtrte_g OFrggnp%%Ile%e%%%}ehneser,
based on g diff.erenge. RefyRanca eaperatyre of poald qondenser, and e
predeternlneg upper Timt enperéf re “when Phe ?enpergkure 0 sal§'_
Wi ch det GRS SRt e T e Sl S e SR ana.
out putted from said condenser exce sai ey m.ssi ple gurrent ed and a
comanl vaitie e shr et cnd Se8ER 1% b Rt S B
generat or jnpt.qr said current value 20 determ ner determ nes that said
current value’inputted to and outputted from said condenser exceeds said
perm ssi bl e curs el Xalig, nodadibye 1okl [O8a 1 yeRidl Suppordingde ol aim
1, wherein sai d conimand valFue corfrector inc Udes & coefFi 6t ent” nu Iplier,
25 whi ch |t pl cagf fi gl ent t.qr val j nput t to said
Q}réoltﬂgf b dd %grv)‘atygé g@lvle ngll%Qq't"ﬂ)%/ CATY e nputtedt

gener at or In or Im t o sai t or que
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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43 PO0915 DRIVE UNIT FOR VEH CLE command val ue; and wherein said
coefficient nultiplier includes: a restriction adder, which |essens said
torque comand val ue by maki ng said coefficient gradually small b g% as
predeterm ned val ue for every predeterm ned tine eS G ﬁHﬁkﬁﬂEchlue
inputted to and outputted from said condenser exceeds sal pern155|% e
current value; and a restriction reducer, which makes said torque conmand
val ue gradually | arger by making said coefficient |arger by ~o

ot  od 0 artd GUGHEAES PEAPEaF 1o COBRhSEI e COTRE A (6 1 B ow
Chaim 1. PV SEObTSH HorPHE Rt o e EOHrt Sl CyeRBERTS, v o
e v ol s,
T R vl i L O
Sl s JEr T i A S TR

as said tdr§uBPEs R Th 13 AhsYetGce QP

exceed ai er limt t erature. 94 P00915 DRIVE UNIT F VEHI CLE 5.
N Tve ALY g Tned 20BET BEher Papse ras okt TR por TRt ol 6

current value is obtained fr formul a, , When t enperature of sajd
condenser &Yt E&FE LTRSS ede g}’ﬁ?ﬁeﬁeﬁé%éﬁa‘f%ﬁ ef‘?]a]dﬂr%eldarﬁ“?ﬂs&lr@ rent
val ue (Is) ~ (UL R x 5 wher ei is.a upper limt tenperature, BT is
a condens&q r%i%rree,s G591 codcglti%-%g QBT GIBHE, VAES RSSOTSR er nal
resistancgi 6. Adrive unit for vehicles according to claim2, wherein said
~o0 per'fti ssi¥®® current value is obtained fromfornula (1), when a

tenperature of said condenser exceeds said predeterm ned tenperature: and
Perm ssible current value (Is) _ (UT - R x CC( 1 ~ ~5 wherein UT is a

upper Iinhbmhgggﬁ$€gqée, BT is a condenser tenperature, CCis a cooling
coef fi ci ent, is internal resistance. 7 . Adrive unit for vehicles

according to CLfHéné%egg¥¥gﬂrgfﬁ¥H£ 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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perm ssible current value is obtained fromfornula (1), when 20 a
tenperature of said condenser exceeds said predetermned tenperature: and
Perm ssible current val e (Is) .~ (U4 5 R x CC P00915 DRI MgoWAl T FOR
VEHI CLE wherein UT is ajupper limt tenmperature, BRIyS mI€ongensecLE
tenperature, CCis a cooling coefficient, and IRis internal resistance. s
8. Adrive unit for vehicles accordi ng to claim4, wherein said perm ssible
current value is obtaln d fromformula (1), when a tenperature of said

condenser expeeds g gegredeésdn}nge +GFRER ALY 22304, PRca eshlggourent

val ue (1sy°H Wher et n |s a up |n1t tenperature, BT

[ d CC i
os! st ancavogeng ﬁ{}%“ Fitsti " Cohite ggg%gggmg; A

resi st anceé®s9? to¥ Veh erein said
;ang;glﬁ ébgg égééeﬁaﬂﬁgnggFé §E%égégg éépreég{gyh?ﬁégg ﬁgerature and
e e gt S SRLE (1 Tyl KRR ol Gogp) 8 < 20
Coe! 81 S I6pLToSBISIBLAD LATRRLSLDR,, Toak L PRLARIG TR oL e I
N TR VEHLGLE A0urd) dELve b L, VRloLES POERILIG a2,
tenperature OLan%'speegjggsgkee§%ggd%aéghg Bogg?kﬁgﬂknﬁBsLQHHQEBRHE? and
"Continuous high-speed rapid acceleration/deceleration
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. 1In the case of braking (regenerative mode),
15 additionally, fthe electric current is generated by the motor

12, and is charged in the high-pressure battery 17.

Thereby,lthe hybrid vehicle can drive the engine 11
efficiently erugh, 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 g9f "Urban cruising", the acceleration and the
braking of the vehicle is performed depending on the traffic

25 condition, suc¢h as stop by stoplight. 1In this vehicle, the

motor 12 assists the engine 11 at the time of acceleration, and
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5 Perm ssible current value (Is) = Ul + HCx CC (TG- T1l) ( 2 ) IRx CC
wherein UT is a upper limt tenperature, HC is heat-transmtting
coefficient, TGis generator tenperature, Tl is ingressive temegpgiure, IR
is internal resistance, and CC ~o is calorific capggivtYunt¥lroA vE@EEME UNI T
for vehicles according to claim3, wherein said permssible current val ue
is obtained fromforrmula (2), when a tenperature of said condenser exceeds
sai d predeterm ned tenperature: and 15 -~UT+HCXCC(TG TI) Perm ssible

current V?elf%ogrln%_) F%\Fﬁrg gﬁ???gﬁéﬁ?&g%‘?g&l Sy ipld Wt H%%%gr,?,t iuge,

HC i s heat-transm g coe gener at or tenperature,

115! VaLSIRREALU BBt el chaslal e, qudChePad sygalorif1c

capacity. i've uni S acco arm erein said

O said cOnsEnesroatece EEr T R TR B Rt e o RRRE LR CR ¢

VEHI CLE tegggga%ume: and Perm ssible current value (Is) = UT + HC x CC (TG
- T1) ( ) PRXEC wherein UT is a upper limt tenperature, HCis s
heat-transm ttin

FEici 16| |
ingresgive tenﬁggg %%8,E%k%ﬁé'iﬁfe%ﬁsg%Egégéggﬁgggggégh%%?FETééngiPic

ity. ;13 A |1, t had, of dr.i it f hicl e that
CPae LY a0 R i S8, BB L hORr B SRR, | o

a condenser to driyve a vehicle and assists an.internal c ti ngi ne
Griving 1 RexVen ol e R Saferart oo teThan - Botr T Lt Root RES St oot
detecting(ﬂ)tenperature of said condense r detecting the current val ue

inputted t'o’'and outputted from~s said condenser;

In the "Urban cruising”, the vehicle cruises in the state

10 that the battery temperature TB does not exceed the threshold
temperature Tsl (for example 40 degree), or in the state that
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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conputing a perm ssible current value that can be inputted to and outputted
fromsaid condenser, based on a difference between a tenperature of said
condenser and a predeterm ned upper |limt tenperature when the tg rature
of said condenser 20 exceeds a threshold tenperat upgyerdgier BhRivie: t her
or not said current value inputted to and outputted from said condenser
exceeds said perm ssible current value; and | essening a torque conmand

val ue of said generator notor 48 P00915 DRIVE UNIT FOR VEH CLE when said
current value. determ ner determ th said current value inputted to and
out putted ffr %Fﬁesg 8t58ﬁd@ﬁ1§ Cgl gﬁg’s gé\ d perm' ssible current value. 14 .
A controlling tﬁﬁ a dElve uni.t fgr e ac%orQin% s to claim 13,
wherein said s Qp PESSER Smgo 6?88 cgﬁﬁﬁﬁd 3 H&YSF 4 r6’enerator
notor has a ste I tipl eff|C|ent b said torgue co nd val ue
nput t ed £9°RAL %lagﬁ"ﬁaﬁar ndaP ot EESE AT Oy v%t arﬂdﬁ b S or que
command v wher ei.n sal ste It| coefflc t .to
further @n@ﬁ g §?88§d81 Js‘é%’? C&)gsnljlfI C Orﬁ‘?saﬁEPR/atjlelfgL tg&‘emaki ng
said coefficie t uaII smaller at redet d val ue .for ev

pr edet &r m*RES ﬁga%ﬂr nf§ Ld"88r r ehe® vt T ?fﬁptglte[ Zyc?ttt(?ré’n&_ ect%c? from
sai d condenser ceeds said perm e current ~s valu and nakln said
Lor que coriatd ¥ Shru e T EREe By S Ui TP S Do (e R ger by
pr edet er m ned for every predetermned. tine id current, value
Phputted o and fohFBuSEERSRG: ﬁlﬁ%%?ﬁﬂ%%mue% G IRATES SIS o

said 20 per si bl e current u ontrolling metho a drlve
ani ¢ for ﬁ?@ﬁ?c%tpa%%wmd? siEaith By e RE Mo o fe%ﬁ?gezf

outputtin pr edet er,m nted méttr? torgH g nmand va1f ue and di sabl i r}g sai d
comand v &8 COTFBEorut it r§le"Val %OF% pic Ws?‘éh?%n%%fh%?f

i nputted sai rque co al ue ,wh r re of
condeﬂger%gfb§§%§u % rﬁﬁﬁgna ﬁ%PWEQl %ggglg rf%E %hﬁf FOR GEE
tenperature. 50 ..AL. A_AN. A Al A JALLAY.

Aa. Al AacRﬁrEctAy(x g\f&% O}g\a:p}g\(‘: %?rg%%f\v'al&e c 1s carrled ou@‘IW1tL1|'11d

FASIaNIaCES ??ﬁ@’%a? o4 Vot ShettpRur oAty M rhei G plb T cal el ca) ool o8

N I
a] ca] ¢ a]%Eand% SO hlgh

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

15  the determination of the output limit wvalue 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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In the present embodiment, the battery temperature Tb does
not exceed the upper limit temperature, for example, 45 degree,
10 because the power-saving coefficient k can further be decreased
even if "Continuous high-speed rapid
acceleration/deceleration" is further repeated.
Therefore, a driver (vehicles) accepts the suitable
assist and the regenerative braking while receiving the
15 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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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.

In this FIG. 8, the battery temperature Tb, the

15 power-saving coefficient k, and speed of vehicle are shown
together with the time, respectively.

The battery temperature TB indicated by the continuous
line shows the case where the correction of the output command
value by the power-saving coefficient k is carried out. The

20 battery temperature TB indicated by the dashed line shows the
case where the correction of the output command value is not
carried out.

In the time chart shown in FIG. 8, the hybrid vehicle
described above repeats the cruising of 100 or more km/h from

25 0 Km/h. The threshold temperature defined as 40 degree. The

power-saving coefficient k, which was 100% at initial state,
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110 each 15 seconds, after the battery temperature TB exceeds the
40-degree.

As can be seen from the time chart shown in FIG. 8, when

5 the output command value is corrected by making the
power-saving coefficient small, the rising rate of the battery
temperature TB becomes 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.qg.
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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requirement of both the battery temperature TB > threshold
10 value Tsl and the movable current value Iav > permissible
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 is a map used for setting the minimum output when
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the scramble assist or the strong regeneration is required.
The flow chart shown in Fig. 9 corresponds to flow chart, which
explains the operation of the minimum torque command wvalue
generator.

5 The operation at the time of scramble assist will be
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

15 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%]) is
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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because the scramble assist is carried out for responding to
the momentary change of the output command value CP.
5 The amount of change of the output command value CP is
obtained from the difference between the output command value
CP of present time and that of last time.

When the requirement of Step S23 is not fulfilled, to be

more precise, when the change amount of the output command value
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 1l6. Here, the output command is indicated as (=k x CP or =k
Xx CP x 1.1).

When the requirement of Step 523 is 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 limit 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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5 is defined based on the lower output limit setting Map when the
corrected output compensation value CP is smaller than the
lower limit in the Map.
This replacement is also carried out in the case of strong
regeneration. Thus, the minimum-required regenerative braking

10 can be given to a hybrid vehicle.

ANOTHER SETUP MANNER OF PERMISSIBLE CURRENT VALUE
Another example of the setup manner of a permissible
current value will be explained.

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 wvalue IS 1is
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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=__\/(TsZ-TB)xCC (1)
IR

Permissible current value (Is)

In this formula (1), the value detected by the battery
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 (l1). 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 - TT) (2)

Permissible current value (Is) = \/ R
x Ccapa
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10/ SF= 10@%§$ghrg8 %ggggggguréc%P%%e glr streamed to the high-pressure
battery 17 (ingressive temperature). In this formula (2), the
permissible current value (Is) is computed based on the balance
between heating and cooling. Here, each of the internal
resistance IR, the heat-transmitting coefficient (HtransC),
10 and the calorific capacity (Ccapa) are predetermined wvalue.
The ingressive temperature (TI) is 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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5 for the heat generation, is controlled based on the
predetermined upper limit temperature of the battery. Thus,
the temperature of the battery is prevented from exceeding the
predetermined temperature. Thereby, the performance of the
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 1is certainly achieved.
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CLAIMS

1. A drive unit for a vehicle that utilize a generator motor
activated by an electric current supplied from a condenser to
drive a vehicle and assists an internal combustion engine

5 driving in a vehicle, said drive unit comprising:

a temperature detector which detects a temperature of said
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
said 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 torque 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
said command value corrector includes a coefficient multiplier,

25 which multiply a coefficient by torque command value inputted

to said generator motor in order to give a limit to said torque
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includes:
a restriction adder, which lessens said torque command
value by making said coefficient gradually smaller by a

5 predetermined value for every predetermined time when said
current value inputted to and outputted from said condenser
exceeds said permissible current value; and

a restriction reducer, which makes said torque command
value 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 wvalue.
3. A drive unit for a vehicle according to claim 1, further
comprising a minimum torque command value generator, which

15 outputs a predetermined minimum torque 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 torque command value when the

25 temperature of said condenser exceeds said upper limit

temperature.
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a temperature of saild condenser exceeds said predetermined

temperature: and

(1)

Permissible current value (Is) = \/ (UT-BT)xCC

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

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)x CC

= (1)

Permissible current value (Is) = \/

15 wherein UT is a upper limit temperature, BT 1s 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)xCC

R (1)

Permissible current value (Is) =
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8. Adrive unit for vehicles according to claim 4, wherein said
permissible current value is obtained from formula (1), when
a temperature of said condenser exceeds said predetermined

temperature: and

(UT-BT)x CC

R (1)

Permissible current value (Is) = \/

wherein UT is 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
permissible current value is obtained from formula (2), when
a temperature of said condenser exceeds said predetermined

temperature: and

UT+HCxCC(TG-TD

Permissible current value (Is) = \/ IR x CC

wherein UT is a upper limit temperature, HC is
heat-transmitting coefficient, TG is generator temperature, TI
is ingressive temperature, IR 1s internal resistance, and CC

is calorific capacity.
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temperature: and

UT+HCxCC(TG-TI) (2)

Permissible current value (Is) = \/
IRxCC

1 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
said permissible current value is obtained from formula (2),
when a temperature of said condenser exceeds said predetermined
temperature: and

15

UT+HCxCC(TG-TI) (2)

Permissible current value (Is) = \/ R o
X

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
20 is calorific capacity.

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

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

when a temperature of said condenser exceeds said predetermined
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temperature: and

UT+HCxCC(TG-TD

Permissible current value (Is) = \/
IRxCC

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 inputted to and outputted from said condenser exceeds
said permissible current value.

14. A controllingmethod of a drive unit for a vehicle according
5 to claim 13, wherein said step of lessening a torque command
value of said generator motor has a step of multiplying a
coefficient by said torque command value inputted to said
generator motor in order to give a limit to said torque 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 said 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 vehicle
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 is
25 instantaneously inputted as said torque command value when the

temperature of said condenser exceeds said upper limit
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