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(54) Title: ENGINE FUEL INJECTION CONTROL METHOD AND APPARATUS

(54) ZERATR: KW 1E 2R
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S1 Enter a fuel injection initiation angle self-adaptive control mode
S2 Determine fuel injection initiation angle parameters and control fuel injection according to same,

wherein the fuel injection initiation angle parameters include a preset base fuel injection initiation
angle and a fuel injection initiation angle self-adaptive contrel amount, and determining the fuel
injection initiation angle self-adaptive control amount so as to control fuel injection comprises:
determining, according to a predicted load and the water temperature of an engine, a first self-
adaptive control amount based on the load and water temperature; determining, according to the
rotation speed of the engine, a second self-adaptive control amount based on the rotation speed;
and adding the first self-adaptive control amount to the second self-adaptive control amount, so
as to obtain the fuel injection initiation angle self-adaptive control amount

(57) Abstract: An engine fuel injection control method, comprising the steps of: entering a fuel injection initiation angle self-adaptive
control mode; and determining fuel injection initiation angle parameters and controlling fuel injection according to same, wherein
the fuel injection initiation angle parameters include a preset base fuel injection initiation angle and a fuel injection initiation angle
self-adaptive control amount, and determining the fuel injection initiation angle self-adaptive control amount so as to control fuel
injection comprises. determining, according to a predicted load and the water temperature of an engine, a first self-adaptive control
amount based on the load and water temperature; determining, according to the rotation speed of the engine, a second self-adaptive
control amount based on the rotation speed; and adding the first self-adaptive control amount to the second self-adaptive control amount,
so as to obtain the fuel injection initiation angle self-adaptive control amount. An apparatus using the engine fuel injection control
method is further provided. By means of fuel injection initiation angle adaptive control in a dynamic working condition, the wet wall
phenomenon caused by a fuel beam impacting a piston top and a cylinder wall in a fuel injection process is reduced or even avoided,

thereby reducing the generation of soot.

[ L& 5]



WO 2022/028095 AT |00 00000 AP0 T

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .

G WE: MRSV 677, OB SEA BRI G M B G B8 TR
5T S D 4 A 25 M SRR e A s L, R Y T A A R A 2 MO A T 0 A R Yok A 2 e AT AR el T A
AR AR A G N P s E R BN R AR A B A N B DL PR A e W B AR e S LA T
Ay A A U 0 5 B D A RUR (5 B N s AR A B LA R R R A T AR Y S A IR R
B A S — F G N P RN 5 Bl N A 1 AT 0 A5 B A I RS 6 A B N R R IR AR
A5 2 A S LI ek it S P U R B e . B SR Bl A T OO MR WU RS AR A I N L SRR EE A
S RIS TR e vol SRR U SR IO (R BEXS B PR B, MR D B ) A



WO 2022/028095 PCT/CN2021/099248

[0001]

[0002]

[0003]

[0004]

[0005]

KBRS F T VA MR
ARERBFER 2020408 06 FLHRAE e %R il 5 9202010784359, 8189
GRS A4 SRS 7 IR A o

TR G
AT BRI, JCH S SRl R S ORI B S 2 5 1 S
HREA

FEE R ER ISR, AR RSIPIBR K ERA W R R T ridid
FER I A AT R R R g, AR E RSB E (ECU)
by, PRI AR R BINIA F AL L L s, IS RSP &M TAES
A, FHRECUT BEE B3 HIRE - S mRI BT, 3 R shBLAE & Al o0 T A RERAT
TR TR G

BUAT B, B A BT A A B2 AR 5 (0 s 7R AT B8 5 B, S AT
LR Y=yt et N P s i W o - 2 1 I PSP 4 R K i
Wk “UEEY, SXHR WA AR AE QT A 2SR il SR — IR AL Y
o MM AEFE IR BT, L MATH B S 42 ) R e R R sl LI 8 Tl AR
PRI B A AR BT G A, X AP B S A, Bkl L
OUHVN AT AL BRI, TR R S ELE (RLEE) RORE B R Ead
KCHImSTA], BRI, 7R3 28 55 L R TRLE BT BAH BLR U T FRE Rl B2 7K Bl
» MRAE R SIHLIZ L 00 2R AT H AR S B U0 A 2 3 U 7 A6 26 B
BRI, HAMRGERTRA SR, I G E BB BRI R, 3 BURMIRGE
LR BB I A o

K AREIR

N

BATEOAR S, TR BB A BIHL, AEREHIR BT I, R A SR
B G MR A B 1 5 00 2 2 2 1 R VB S5F P PR AT 6 ST RS 065 A, I ATy
AR SRS, BREIHIEEE TNy BRI, o6 28 5 6L



WO 2022/028095 PCT/CN2021/099248

[0006]

[0007]

[0008]
[0009]
[0010]

[0011]
[0012]
[0013]
[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

2

B (GLEE) HRE B RR e RO [a], (M, R3S 28 ST E R A Tt
BRI AAGT T BRE R AT AT, RIS A SIHLIIZFE T &R A5 H Rk
SHESIR A o T SO AT E BT R, ARG TR AS R, Al 2
BRI E MIEEEILAR, 3 BUSII R P I R o B A 1 A2 ko

LPY Y RS

BARMFRTT R

BEXS BRI BORMEEE, AHAFN B AT RO RO UR M BE i251r
IR NEE, IR S0 L OISR i A B G R, Sl L A
YRV Tk 2 oy SR o i T (B A R B T R, AT 98 B R ) A R

S EIR E R, AT SE ] 58— 5 R A — Al R s LRI B S 2 ik
(SRS i LSt W4 APPSR 8

BEN IR ISR A5 A 8 R 5

B 5 AR R ok W A RS 2 2 R DA R A 5

b, PRI U5 RS AR A0 A 2 A R T Y S Rt R o 5 i A s A RTAR e 5 S 2
iyl SPTAVEEL -

Horb, B g Pk R TR EC G A 1 T 1) DA A e A 4 -

AR e ALK T G A AT 72 22 T R Aer AR R 5 F I ML &

MR A BB FE i 2 2 TR M3 — HaE N AZ &

e P IR 58— 1 L ) SR TR B A R ] AR NS B P A A AR g
N SPEAE il

PRI A —RhsEit 7 30, i N IRl W5 S RS s A S I 4 1 )25 R AL
RN B R SNUES)E, RIS L UE R

P R B L HUE B R TRV AT, BN P R Wt i S 0 3 7 4

PN Hh— Rl /X, ik K sh L LaUE SRS SIN A). K BT
My RBIHLOE BRI BRI PR BIPLE A AL T HE QIR A
I T S AT B4 P ik A sh AL Bh I 18] K T B ik ARSI v fa KT



WO 2022/028095 PCT/CN2021/099248
3

BB, BT R AL SO AT B PR UL AT BB B
PR R A HLAET A AR A
[0020] g efr—FhSATst, FIAMANE T 5 A A B AU LR B

[0021]  fES b —MSG RTS8, A TASE SR AT WO A6 M R
PR

[0022] M4 RS LI T SRR 52 2 T SRR IR 35— B K

[0023]  AR4E R AL Pk B T H e 1 5 — A

[0024] 45 FTk 5 R RN TA 8 — S KA BT R B, WA
AR A i S R T SR B R R, DL
KR

[0025] g RS, BRI IR

(00261 FUT 753 N A HATH WA A6 2L A 1 45 T

[0027] 2T AT BRI i F1 R3] AR tH 4B A5 I, A AT B
U TSR A T

[0028]  fES ek —MOSGHEITSY, P IR 75 N A M WA A6 M L
1 5 E f 025 B

(00291 FRHRA LI TN 57 ST AT SRR A6 i 2 3 o )

[0030] 4% A LTI /1T LB (2 R A AT s 6 i 545 o
UK T BT A S5 I, 3T AT BSR40 1365545 (0
ERH.

(00311 ey RSyt PP At LE K1 BRI SRR o 136
5 DT BB O L4

[0032)  fES ek —MSGHET 3, PO 36 AR 4R AT B R 00 6 2 5 LA B AR
10 BRI T

[0033] BT 1) BT RT 52 AR 4B MA M 5 008 A 5 M DL B AT e

(00341 S LR R, A sG55 o B R R S B B
(SRS, 90 B A A RIS, PR RS A 5
SRR, AR BT A T > — B 44 LIS bk



WO 2022/028095 PCT/CN2021/099248

[0035]

[0036]

[0037]
[0038]
[0039]

4

HE— St AT (R R S A LRI 5 42 Tk

ZR b, ASHIE RO PRSI B R BT AR E, B BRI
B B IERAER, AR E R AR P BRI T s A S HEE R e,
» WRTh IS S RS G A 2 B SR T A Gt APR ok e AES  A ARTIAE  SF AEC 465 A O
A2 R, i R A A A A 2 A DA R AT B S D BRI A R K
SIHLEI TN A7 30 R AR B 2 3 T A AR B 88— EE M= i 2, AR R BIL
IR i 2 TR S BIERGE R, AR — BEN R EMEE A
TR ) B AR A BRI B S A0 A G R . AN FR I R A Bl A
YRV S5 REE 265 A 1 S LA, A8 G AT LK B o ek 0 B A B S A A BEAT B
ST RE, AN S B 2 S R et e e R el R 0 2 T R I A
PR EEIL S, B i e D B MR ) 2R e o

R m R

BmBR

ARHAE BRI B S P A SR E, S BE RIS R 46 M B &R
P, SRR W JF AR A B R in A 2 BdE e, Herb, BRI E
96 2 B R AR T I BRI B S AEC G AR T R AR A5 A G R &, i
B 5 PRV BT AR 06 A 2 A AR DR B 20 BRI % . MR A s L F300) £
Al R T B 7 A T S AR PR 5 — @ R &, ARGE RS LI S i Bk
THIERE — AEN SRR E, R F R A SR ] = A
IS BRI AR A SR B AR I I SR F B AS TR I S S A
FE IR BT DO B A NI AR RR B A O EAT FE R, A
1117 S B /L 2 3 S R ek e e 7 o R i 2 TS LB I AR EE LR
BE 111 98 BRI PR A e o

S i ) i e B
B P 352 B

LA R 5 — St 7 SR I (0 R s A LR T B B 2 PR R R T
P22 R B Sty BRI (0 R s A LR T 5 B 2 PR R R
] 3 AS R R 5 = Sty SR I (0 R s A LR T 5 B 2 PR R R T



WO 2022/028095 PCT/CN2021/099248

[0040]
[0041]
[0042]

[0043]

[0044]
[0045]

[0046]
[0047]
[0048]

[0049]

[0050]

[0051]

5

AT A HR R — St 5 BRI R A sl LR ol 5 A 42 1 o L Ay s i
ZNEREIINES iy

NEARHAFI BB BRI RAVL R TS A, I R 25 4 B PO AR H i 9
ARTTE-ATHE . BRI, Prisid 1 SEid] 2 A B i1 — 8 7 S
Bl miAE A RSy, D AR RS, JFAHTIROEA R, & T
AR HRE R B SE R, AU I BOR N S3AEBAT O G103 PE ST Bl AT 5 h R
AT HoAbse ], R T A RIR R I

WEHEL, BUONARRREE St 7 SR B K sl B U B 5 42 1615 VA i Re
AEE. WELFTR, ZINEARE N DR

DIRSL: HEABISS G A B G N

HAAS, WA 8 SC, WA S 00 A TR R B i 2 S AV K A 1, ) RA
TSR AE R I 7771 MBS 0 5 5 SR R I A e AR E I 0L T, 4%
TR ol S RS 5 A I KN LB M A SIH LR BE R, Wit G R BB M 14
HEB

FE—SKHETT 3, SDIRST: BEAN RIS AR A & A i £ 4 -

RN B R SNUES)E, RIS L UE R

P R B L HUE B R TRV AT, BN P R Wt i S 0 3 7 4

HARH, 102 R EIHEH T (BCU) Rl Bk shHL & L N TARIRE,

RS 20 A Zh ALzl f, 3 A SIS AL A s SR DU B HLI L5 B
/& pee L IR R SS T eh i & S 08N P Ibe: FAN S iilUag by ey GRSl = pad
P, H R SR GG A S N A B T AR, SRR
UG A FE N R, I AR R )25 B R AR AR A

Zas N9 T v LY &) I RV RS K eyl st BTN el A U S R AR TN
ENHLTT RIS . BE R DR B LA AT SRS, sk
RENHUEEBI 8K T BB A BIBLIIN Gt KTl A ahfL s 5Tk
JERT B BB R T HBUE AR RSP T AR B IRES

HARM, RENHUEBIE] . RSN St AaipL ot SR+ 5 Bl i <R



WO 2022/028095 PCT/CN2021/099248
6

PERA X N TSR, K EhHLE & A T AR B HUIRA nl LR PE HA 250, i)
BEAT AW Mo, KRBT IR R SIHER R T, R RS 2

RGN Pl B B KSR 2, LA 8RR, Rl DRI
AN, WRIDE, BN, ST G A& 2k T R S AL = 8l g
Hotth ZH06 2 Ja AL A R o

[0052]  2DHRS2: 5 FFIRIEIA WSS I A 2 B bR sy s Herh, BRI 4G
12 B AR T 1 BRI B S S s A AT T 0 R 00 A FE N e s P
» BE RIS G M B IS R & AR A B A AR A SR TR
G AN I B 5 22 T D ARG K 5 — R R P 1 B MR A s LR e i
BT R ISR AE NSRS R BE R E AN G N E AN
RSyl Gyl = P tilh=

[0053]  HAkdth, Fiise iR AT SRS U A 18 X N (K R S LT AR B A (B
L i< VAP J 1) S B v et/ P sl R g S8 e e T D B b K i 3
FIZ, B0 2% HO IR BT AR AR A O IS O SEREMA T WS S 26 A b BOR 2 B &
R o, i IR AT BT SRS e A1 2 B AR R ol 4 A
WS A S AU, USRI 4 5 (1 WA 53 S5 A2 00 A S B AT ORI 5 14
R, FERAE MRS S R0 A SR, ANSE ity s AR YR A Eh L T 7 i A0
PR 8 7E BT DU AR IR A 58— B GRS HLI S i e 2 T4
RS H G RN R, SRR FE R AR & R E A AR
BRI TR S G A R R R . ALy SRR B S G A R R &
B T7 30, AT DU A5 I3 0 AR R vl M5 A D HEAT R X H 1R 3

[0054]  FEEUHINA, TR A1 2 B A5 I A S G A 8 5 s 4 A AR
TS AR A FE N R, b, BB SRR I RS A A — DI
Wil SEAE, DRG0 S AR SR SR A S, IR R AR R B AL 100 S s A vl
SR AR A0 A G RLPA R &, AR MR A A 2 b AP T VO3 S A2 0 A A o S DA
TS R A0 A S B R A BT . DRI, e A BT RS 4 A 2 R
i A ol At R SN A7 P R A g 8 s ARV S BT AR A A A R ) DA SR
TR 5 o



WO 2022/028095 PCT/CN2021/099248

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]
[0064]

[0065]

[0066]
[0067]

[0068]

7

Zasi N9/ T v A ST LB R s Rt e N S R el I S

HAA, ALt 7, R B G A 2 A TR B AR v A RS 4 A
~ BRI SRR A B R R PA AR BN o B e P IR DAZ R I 5 A
ALAE A BEAT AT B (1 B KIS, AN A& 72 WS A2 il I AT o
FE—SEH A, R B R G S HOC ARG, 6 IR A
UG A SRR RIS 1020 BOL 4 .

AR BT A7 Ay A0 AL B 7 T 0 Ao A IR PO B — P I

WRYE BN S T e 1) 3 R AU

58— PR AT S R AR IS B B, ORISR S 4G B ISR
FE A B AR P S R APR TE PO S A2 0 A PR, DA 8l P P A AT B 24
HAA, ALt 7, R B G A 2 A TR B AR v A RS 4 A
N STilp Py Rl S PEIA R b YW E el i S LA STl p sy p S P
2 ] B AT 2l - S A e e MR Al e sl L ) S0 4 R A i, DA SR H A s AL
EHHEMAE, IFLZPIAD BRI R A HE, it n] BLURE)
B AR PR R

WEHR2, B2ONAREEE —Seit Ty SR B R sl B U B 5 42 161 5 VA i Re
AEE. K2R, SRS R TS, PRS2 SRt -
DURS3: FIW S 75 HE AR SRS Un Ay I8 4% ] IR A k42

HARM,  WATH BT YR A B 3 4 1 A A EE A L 2 o 308 T X O v S5F RS 465 A
H & S ATV R, DATII A SE R T Mt S D s SR AT R 55
FE—SKHETT 3, SDURS3: IS 5 BE A B R s i I A A IR
48 IE 42 ) A4 -

SREUR BN TR A7 4y BOR ol 5% 6 R s 5 S 2 1 ) 42 it e 1)

2R L ARSI A7 /0N T F A R A R Vol e sS4 S I ] F 2 it I 1)K
T ST IR, BEAMATH G S 00 A A RLPA R 118 B2 e 2
FLAAH, PRI TR S A 1 A A I AR T AR R sh AL T 47 4y B
YRV S RS G5 Ay R O L A 1 A A I TRDBEAT A, R A E AT S I BE N 2T 2D
WS4, BHATIRIN R S GG A S N P ] IR B ], AT, T



WO 2022/028095 PCT/CN2021/099248

[0069]

[0070]

[0071]

[0072]
[0073]

[0074]

[0075]

[0076]

8

R AR DA W 5 IRV MBS AL 06 A S A AT W B 5
FE—SKHETT A, SDERSA: FEREANIRIEET AR A B & AR ] 1 IR A2 1
Ja, RIS A REAT IR KU LB 2P SR b, 3R B Ik i Dy A e
ASUG A A R ] B AT (B0 R0 s 2R O XY 2 1 2
HARHE, SRR ) S 4R A ORI W S AL 46 A O R i B DA AR 5
R EONB I T7 AL BUR B2 IE 2], Rt ml BABUHAR AU, BlansE A
REREE, Jr LR EER T sGRH, B A DA BB T30, Bl -k 3467
R M. RIS, AR, B A FIBR R I 2 0 1) 7
USKBLR B =], HAREtEE &,

23, EI3AAHIE 5 =S s B SR A A LR A 1 1 VA TR
AR MEBHTR, ZIEAREUN DR,
DIRSL: HEABISS G A B G N
DIRS2: WhE IR RIS R a0 A S BRI BT Horh, BRI RS
12 B AR T 1 BRI B S S s A AT T 0 R 00 A FE N e s P
o B E ITIR IR S AR A 1 T % ) DA AT B A A ARIE AL
TR A7 Ay AR AA 78 A T DA AR R 58— G RLPE i & RAE ARSI LI AL
B R T IR I B — FE R & R SR — FE R SR G R &
FEARAS BRI T S AL 4 A 1 T % 1
AURS3' : RERE T 5] BB R IR P AT B S 20 A S HA PR R
5o
HARM, DIRSURIP RS2 HARIE S % LRty o, SRR . ARSLHETr
Ay, TR B ORI 1) BB AT AP RS2, DL AR A R 2 K0 2 A 5
SHEIGAZ B 24 (EERF ARSI M B ER AR &) %
TR, SRR SE T A A S, At Uy 3 ek b S i 1) B R 3
1T BRS2, AR SKBUMAIIGES E00 A B BLP R A N0, AT AR R il 5 A
S EE R . AR TR R) N T T AR A KR LS T A B 4%
] In
ZR b, ASHIRRME PRSI BT A, IR HE AR i A1 B



WO 2022/028095 PCT/CN2021/099248
9

TR, SR JE R E TE R B S 4G S B s, Hoh, R
S AR AR A 2 RS PR ) HE AL A 5 T S 2 A AR vt B B AR GG A O AR o
, TR SE RS S L 06 A 2 B LA AR R T B i e D BRI B HR A R B ML T
I AT R K LB 52 T S A KR R 55— B R B, R A B AL B e J 1
SEFET R IR IS5 — G RAE R &, AR R BN S T B
SRH NS BRI B RS 4G A 1 O R R AR FR TR I I SR F Bl A LA e A
AR TG BRI, TR LUK R 2 s e (4 R Vel s SR 57 AT O 1A
s DT S B % 3 SS9 e v e 7 e e RO 5 9% 2 T 4R B 3¢ Rl P Vg B T
B, BEMRD BRI A B o

[0077]  AHELMEHIESRE— PR PRM B R E, ESB R4, B4R
— ST AR B R AL B i P b 3 B A AR R . EAPTR, 2B
TR T R 4 i L 20 E AL PR AR 2 LRI AR A 4522, PRl dn 2217 i A7 /b —5f 2P
14, AFR &2 B AT 20— F R F 1R 2 USRI B A — 20 7 K
il IN ST LT e R EEGHI DR

[0078]  &E [, ARHIESRA— PRSI BE S b3 8, kg N R  EG M H
TR, SR JE R E TE R B S 4G S B s, Hoh, R
S AR AR A 2 RS PR ) HE AL A 5 T S 2 A AR vt B B AR GG A O AR o
» T E MR BT Bt AR G A O S o DA A o AR VT B 1 A0 BRI 4. AR K
SOHLEI I A7 30 A AR B 2 3 T AR AR B 55— ENE R &, MRS R B
% T B B T O N 58— FDE R &, AR R — G R s E A A
TS24 ) SRH NS B A B SR S A A 1 T B . A H SR H B A T
Wkl T Bt S Oty A S SR, 0 AT AT I A I 5 F A e I B A A AT
TESL YR, AN TS T 2 e G R e e R e el R 0 2 T R I
B EEIN G, 33 1 el B IR 1 A2 il o

[0079] L EZ5& W EITRANfER ARG ROk sLit )y o, Ha ARG AR T Lik
T b R BARANTY, AR T B HOARM BVE Y, AT DA A g R AR T %
BEAT 22 PR IR] B AR Y, K B ] B AR I 18 J T AR FR RS AR AP T
Tl SEH



WO 2022/028095 PCT/CN2021/099248
10

[0080]  AHIHE ARSI B S U5 VE A B, AR BE MRS G Ay B E B
P, SRR W JF AR A B R in A 2 BdE e, Herb, BRI E
96 2 B R AR T I BRI B S AEC G AR T R AR A5 A G R &, i
B 5 PRV BT AR 06 A 2 A AR DR B 20 BRI % . MR A s L F300) £
Ay AR A8 R B T DU AKIRL R 38— FE R &, AR e s ALK S i e A
THIERE — AEN SRR E, R F R A SR ] = A
IS BRI AR A SR B AR I I SR F B AS TR I S S A
FE IR BT DO B A NI AR RR B A O EAT FE R, A
1117 S B /L 2 3 S R ek e e 7 o R i 2 TS LB I AR EE LR
BE 111 98 BRI PR A e o

[]



WO 2022/028095

[BUAER 1]

[BUAER 2]

[BUAEKR 3]

[BUAER 4]

[BUAEKR 5]

PCT/CN2021/099248
11

BRI ZER A
— MR SN T, HRHEAE T, R LU D ER:
BEN IR ISR A5 A 8 R 5
B 5 AR R ok W A RS 2 2 R DA R A 5
Ferbr, PRI RIS S 4G A 2 B R TS A AR AR Tl M S s A AR
T S AR A I AR
Horb, B g Pk R TR EC G A 1 T 1) DA A e A 4 -
AR AL TN 7 Aoy A0 7R B 5 2T 00 Ao AR R PR 5 — 3 N 4 7

=

2

WRYE BN S i e 2 T 36 1 26— B & DR i

R IR o — F R ] S AT TR 5 R AR IS 2 rid ki
W3S AEC 26 A B B R

MRYEBOM Rk () A SR B i 60535, AR T, g
BE IR GRS AL 5 A A R 4 1 )25 R

RN B R SNUES)E, RIS L UE R

PN AL LU B R T A, BEA TR A B R 4G A
AR A o

MRYEBOM ZER 2R () A SR B i i 7v5, AR T, g
RENLLOUE SRR BIYUESI 18] RNt A spL
TS B AR BN LA A T SR

IR TS AF B4 ik R sh AL sh i 18] K TS FInd A sh L
T KT AL Pk RS S R T rid st i
FER T FBLAE LA ik K sh Bl TAF QIR

MRYEBOM Rk () A SR B i 60535, AR T, g
WA S S 4 A1 2 BOE AR P I

MRAEAUR ZESRAPTIR I R sh LR B 4= 6 ik, A IEAE T, Prid
B 5 T ARGE Rl MBS AL 2 R AR DU ORI 5 1420 DR AL 4 -

AR BT A7 Ay A0 AL B 7 T 0 Ao A IR PO B — P I



WO 2022/028095

[BUAEKR 6]

[BUAESR 7]

[BUAEKR 8]

[BUAER 9]

[BCRIE R 10]

PCT/CN2021/099248
12

WRYE BN S T e 1) 3 R AU

P A8 85— P ORI 3 4% 86l A R A3 2 i 42 i i, A
PIT IR IR S S 06 A 1 T A A S AT ) ek b AR o 5 S5 AES 2 #41 F AT
s DAL 45 i A2 i R e

MRYEBOM ZER AT IR B A SR B = 60735, AR T, g
T AL

FANBITAE 15 E N I SR ol W5 S A s A 1 I 4 1 )38 H A8 L 5
FEREN P IR AT W5 5 S U A B B AR M IR P s, X ik i
TV SRS AEC 26 A REAT IR HHAZ R A% o

MRAEAUHZE SR 6 ik i) K sh LR et 4= 6 Uik, HAFEAE T, Prid
HA A 75 BEAN PR SR SR UG A 8 R IR B g5 ) D 3R
(EECR

SREUR BN FII A7 40y B SR WAV 58 S S s A 9 3 4% At ) 42 A P 1)

24 R ALK A7 g /)T P R B BT R IR 5 AR s A 1 3 %
2 I 1)K T B T i F i NI, 3\ Bl i R v e kS 4 £ E
TR ] IR 2 R

MRYEBOM ZER6 ik () A SR B i 05 v5, B IEA T, g
AR B A 11 D Pl SR R T S A2 s A 3 L B DA TIUBE I 5 3 Dk
FORIE 1]

MRYEBOM Rk () A SR B i 60535, AR T, g
B 5 T ARGE Rl MBS AL 2 R 2 AR DA RV B8 (1020 R i s B

s e TSI 1) B 8 AR A R S s A 2 B LA AR e s i

AR EIHURTH S E A E, HRAEAE T, A A A A,
PR AF A AR AT AT 20— KRR 2, I A B A N8O AT
ik Z b SRR AR DASEIL AN AU B3R 1-9 AT v ik (¥ R sh A LAl
53 4 i TV o



PCT/CN2021/099248

WO 2022/028095

1/3

wrrrk

W,

b

1



PCT/CN2021/099248

WO 2022/028095

2/3

/2



wrerd

14y

'

R

PCT/CN2021/099248

3/3

i

i
]

%

R
)

28y
P e

K3

e/...l\\.i..

K 4

e e
e

WO 2022/028095




INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2021/099248

A. CLASSIFICATION OF SUBJECT MATTER
F02D 41/38(2006.01)i; F02D 41/40(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

FO2D 41/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNABS: CNTXT; CNKI; VEN; USTXT: J7HII<5%, AREEE, ZZhHL, ABEHL, T, Sl 0L R, Wi, mii,
ELa, TP, IERF, N, BIE, WEE, 7, 2, 32, MG, K, AR, B, B, fif, B, engine, ICE,
gasoline, diesel, fuel, inject+, start+, angle, time, timing, correct+, chang+, advanc+, postpon+, adjust+, regulat+, water, coolant,
temperature, rotat+ speed, load

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 5797367 A (MITSUBISHI MOTORS CORP.) 25 August 1998 (1998-08-25) 1-10
description, column 10 line 60 to column 17 line 11, figures 1-2, 5-14

Y US 2016305313 Al (DEERE & CO.) 20 October 2016 (2016-10-20) 1-10
description specific embodiments, figures 1-7

A CN 109915293 A (WEICHAI HEAVY MACHINERY CO., LTD.) 21 June 2019 (2019-06-21) 1-10
entire document

A CN 103306840 A (MAZDA MOTOR CORPORATION) 18 September 2013 (2013-09-18) 1-10
entire document

A JP §60122247 A (NIPPON DENSO CO., LTD.) 29 June 1985 (1985-06-29) 1-10
entire document

A EP 1001153 A1 (MAZDA MOTOR CORPORATION) 17 May 2000 (2000-05-17) 1-10
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

12 July 2021 13 August 2021

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2021/099248

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

us 5797367 A 25 August 1998 DE 69722527 D1 10 July 2003
EP 0824188 Bl 04 June 2003
KR 19980018551 A 05 June 1998
EP 0824188 A2 18 February 1998
DE 69722527 T2 29 April 2004
KR 100233931  B1 15 December 1999
Jp 3695493 B2 14 September 2005
Jp H1054273 24 February 1998
Jp H10141115 26 May 1998

us 2016305313 Al 20 October 2016 EP 3081793 Al 19 October 2016

CN 109915293 A 21 June 2019 CN 109915293 B 27 March 2020

CN 103306840 A 18 September 2013 Jp 2013185540 19 September 2013
Jp 5978662 B2 24 August 2016
CN 103306840 B 02 March 2016
DE 102013001112 A1l 12 September 2013
DE 102013001112 B4 30 April 2014
uUsS 2013233281 Al 12 September 2013
us 9546629 B2 17 January 2017

Jp S$60122247 A 29 June 1985 None

EP 1001153 Al 17 May 2000 DE 69905682 T2 12 February 2004
Jp 2000145507 A 26 May 2000
P 3767211 B2 19 April 2006
EP 1001153 Bl 05 March 2003
ES 2193648 T3 01 November 2003
DE 69905682 D1 10 April 2003

Form PCT/ISA/210 (patent family annex) (January 2015)




E R ERS [ i
PCT/CN2021/099248

A ESIRbaES
FO2D 41/38(2006.01)1; FO2D 41/40(2006.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B.  tEW
T2 A AR PR BE SRR (PR » R ARG M) 2K5)
FO2D 41/-

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

7EE A R R T AIEE BIEEN AR, FERNRRE GofER) )
CNABS; CNTXT; CNKI; VEN; USTXT: J7#N3RZE, AREIE, R3WL, WL, KL, S8, Bk, B, M, mi
ML RS, FRWEETZ], ER, ER, BIE, TEE, T, B0, $2ET, S, K, WHNE, R, B, e, f
#, engine, ICE, gasoline, diesel, fuel, inject+, start+, angle, time, timing, correct+, changt,
advanc+, postpon+, adjust+, regulat+, water, coolant, temperature, rotat+ speed, load

C. AR

¥k SISO, WER, TS ETE A (R B
Y US 5797367 A (MITSUBISHI MOTORS CORP) 19984 8H 25H (1998 - 08 - 25) 1-10
BB 10R 6047 EHITR 51147, E1-2, 5-14
Y US 2016305313 Al (DEERE & C0) 20164 108 20H (2016 - 10 - 20) 1-10
PR AR, E1-7
A CN 109915293 A (ELEEANRASEAEAT) 20194 65 21H (2019 - 06 - 21) 1-10
A
A CN 103306840 A (T HiARZEMASH) 20134F 9H 18H (2013 - 09 - 18) 1-10
A
A JP S60122247 A (NIPPON DENSO C0) 19854 6H 29H (1985 - 06 - 29) 1-10
A
A FP 1001153 A1 (MAZDA MOTOR) 20004 54 17H (2000 -05-17) 1-10
A
[Nacssepprecms: b . TR R
% 51 IR B PR “rr e E IR 2 JE AT, 5 AL, (Eh T R
“pr YN B 3R T I A — RS IO R 2 B BRR R O 7E i S
“g” EE%$%E%%%&ZE®E%E%$%&%% X GHESHIH, BERERTE, URERRPHZATR
LY AT BRI A TSR R BRSO, B S — RS F S pman Al X
x i VMR, Sp s R
E%E?ﬁ%%mﬁ%lﬂm%%ﬁmﬁ%%mxﬁ<WE% ¢%Dﬁ?$ﬁgﬁﬁkﬁﬁﬁﬁ%%ﬁu%*%ﬁmﬁ
“07 WROSATF. . BB R A TR “”ﬁfﬁﬁ@@ﬁ
«pr A 46 R i EER T BRI R (s A (S0 & BRI SOr
| o A% 2R S e i A H B | BrrAdr 2 40 25 1R 2 H 29
20214F 7H 120 20214F 87 130
TSA/ CN I 4% FR AT 25 SZE R
o [ L 50 AR (TSA/CN) L7
e b TR B ARG L6 S 100088 v
£E5S (86-10)62019451 Hi5 515 (86-28) 62967419

PCT/1SA/210 3 (58271) (20154E1 1)



R H S
XTREERNESR PCT/CN2021,/099248
Wit 4 8 0 B RS el Gl el

us 5797367 A 19984 8 25H DE 69722527 D1 20034 7H 10H
EP 0824188 B1 20034 6H 4H
KR 19980018551 A 19984 6 5H
EP 0824188 A2 19984 2H 18H
DE 69722527 T2 20044 48 29H
KR 100233931 B1 19994 128 15H
JP 3695493 B2 20054 98 14H
JP H1054273 19984 2H 24H
JP H10141115 19984 5H 26H

us 2016305313 Al 20164 108 20H EP 3081793 Al 20164 108 19H

CN 109915293 A 20194F 68 21H CN 109915293 20204 38 27H

CN 103306840 A 20134 9H 18H JP 2013185540 A 20134 98 19H
JP 5978662 B2 20164F 8H 24H
CN 103306840 B 20164 3H 2H
DE 102013001112 Al 20134 98 12H
DE 102013001112 B4 20144F 48 30H
us 2013233281 Al 20134 98 12H
us 9546629 B2 20174F 18 17H

JP 560122247 A 19854 68 29H T

EP 1001153 Al 20004F 5H 17H DE 69905682 T2 20044 28 12H
JP 2000145507 A 20004F 58 26H
JP 3767211 B2 20064F 48 19H
EP 1001153 B1 20034 3H 5H
ES 2193648 T3 20034 118 1H
DE 69905682 D1 20034 48 10H

PCT/1SA/210 R (FMIREFMM) (201551 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

