wo 2015/092510 A3 I} 1] A0 000 00O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property

Organization é O 00 OO0 000

International Bureau ) L.
_").//)/ (10) International Publication Number

\

(43) International Publication Date WO 2015/092510 A3
25 June 2015 (25.06.2015) WIPOIPCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
B60OW 10/06 (2006.01) B60OW 20/00 (2006.01) kind of national protection available): AE, AG, AL, AM,
21) Tat tional Application Number- AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(21) International Application Number: PCTIB014/002725 BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IR, IS, KE, KG, KN, KP, KR,
10 December 2014 (10.12.2014) KZ, IA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
- . MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
(25) Filing Language: English PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
(26) Publication Language: English SD, SE, SG, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data:
2013-262406 19 December 2013 (19122013) JP (84) Designated States (unless otherwise indicated, fO}" every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant: TOYOTA JIDOSHA KABUSHIKI KAIS- GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
HA [JP/PA]; 1, Toyota-cho, Toyota-shi, Aichi-ken, 471- TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
8571 (JP). TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,

DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

(72) Inventors: TERAYA, Ryuta; c/o TOYOTA JIDOSHA LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK.

KABUSHIKI KAISHA, of 1, Toyota-cho, Toyota-shi,

Aichi-ken, 471-8571 (JP). KATO, Toshikazu; c/o él\\;{, ?{Il{v)[ ?A?P{\A(EF{\IEJ’SEF’TCDG’T% CM, GA, GN, GQ,

TOYOTA JIDOSHA KABUSHIKI KAISHA, of 1, > > > 2o R 2 ’

Toyota-cho, Toyota-shi, Aichi-ken, 471-8571 (JP). Published:

ASAMI, Yoshikazu; c/o TOYOTA JIDOSHA KA-

BUSHIKI KAISHA, of 1, Toyota-cho, Toyota-shi, Aichi-

ken, 471-8571 (JP). (88) Date of publication of the international search report:
12 November 2015

—  with international search report (Art. 21(3))

(54) Title: HYBRID VEHICLE, CONTROLLER FOR HYBRID VEHICLE, AND CONTROL METHOD FOR HYBRID
VEHICLE WITH TWO STAGES CATALYST WARM-UP IN RELATIONSHIP WITH VARIABLE INTAKE VALVE TIMING

FIG.10
FIRST
WARM-UP SECOND WARM- %%RIITNQORIY

CONTROL UP CONTROL

ENGINE ROTATION SPEED Ne

P1

IGNITION TIMING \RETARDED /
aop

100%

Y I N,
ENGINE POWER Pe /\/

CATALYST PURIFICATION RATE
(10 mm FROM END FACE)

100% --zo2e -
CATALYST PURIFICATION RATE /
(CENTER) """}

o)
CATALYST TEMPERATURE A

COMBUSTION TEMPERATURE

INTAKE VALVE OPERATION CHARACTERISTIC

o © 9 t TIME

(57) Abstract: A hybrid vehicle includes an electric motor, an internal combustion engine, an exhaust emission control device and a
controller. The controller is configured to execute catalyst warm-up control for warming up a catalyst of the exhaust emission control
device. The catalyst warm-up control includes first control and second control. The first control is control for operating the internal
combustion engine at a first operating point. The second control is control for, after the first control is executed, operating the intern -
al combustion engine at a second operating point irrespective of a driving force that is required to propel the hybrid vehicle. An out-
put of the internal combustion engine at the second operating point is larger than an output of the internal combustion engine at the
first operating point. The controller is configured to operate the internal combustion engine while an ignition timing of the internal
combustion engine at the time when the first control is executed is set to a retarded side with respect to an ignition timing of the in -
ternal combustion engine at the time when the second control is executed. The controller is configured to, when the first control is
executed, control the variable valve actuating device such that the operation characteristic becomes the first characteristic. The con-
troller is

[Continued on next page]
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configured to, when the second control is executed, control the variable valve actuating device such that the operation character-
istic is changed to the second characteristic. The controller is configured to, after the second control is executed, operate the in-
ternal combustion engine on the basis of the driving force that is required to propel the hybrid vehicle and control the variable
valve actuating device on the basis of a rotation speed and torque of the internal combustion engine.
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