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Fig. 1 Structure of PHEV
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Fig. 2 Regression model of Engine fuel rate and emission rate
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PRI 85 1 22 ARG S IX 1), 3X 2 RN HMPCHEE A &
H K KISOC T B AE AR 5 B b 3o A1 v B o ik
2 IR SIHLELAE . M—HSMPCYE & ZhAL i 2% X 18] (1) T
1 s B 2 T HoAth gz 1] S, 1% 2 R M-HSMPCii ik
A ELRISOC, 7E Ryl T T R SRR 1 i,
AL Z (R BN, 3T 7 B M TRE R A & 5t
1.

R 2FT 7R, DA+ s s - T8 1) 45 SRR . A
EEMPCHTHMPC % Fh 5 1%, M—HSMPC R 4 FEFN
75 B HEBUR I DP IR 5 i RCR, HBRIh i #E . CO
HEBC HCHETE . NOHE T8 5 DP S I EE BUAH 752.5%,
1.2%, 2.6%, 6.8%; HMPC H - $it /b 5t oK >R 75 3K 423
(RTINS BCEL R 3 1) 0 vk 3 R N T e HE O i,
5 DP IS A b 4%, HMPCH BRI 14 #E - COHE R
HCHE K &= AINO, HE 8 & 53 5l 38 n3.6%, 7.1%, 7.8%
H19.5%; MPCH T 2% SOC/& @it HAIRA H, HY
DP#) 45 5 22 BF e K, MPCHYAHNN #E . COHE . HC
He NOHEBG MM 1 21%, 20%, 14%, 11%.

B EAZ = 32.42 km A T ki g e HER 4 AT b

Table 2 Low speed + High speed + low speed, SOCy = 0.5, comparison of fuel consumption

and emissions under total mileage = 32.42 km

S FC/L-(100km)~')  CO/g-km™')  HCAg-km™')  NOx/g-km™')  SOC;
MPC 6.10_214 22.94_ 504 1.072_ 144 1.623_114 0.3063
HMPC 5.249_3 64 20.47 _7.14 0.9524_7 89, 1.597 _g.54 0.3012
M-HSMPC 5.193 559 19.34_1 29, 0.9474 _5 69, 1.469 6 5, 0.3003
DP 5.063 19.11 0.9450 1.459 0.3007
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4.2 Z HInBUERBEE ST

U UEM-HSMPCYE £ H brJ7 [ I PERE, fELR G
TR, A FIM-HSMPC 5 72 % B A AUE HEA T IR ALE.
Horp—HBUEN G FERRTHFE, B2, = 1, HARBE
N0, BRASE. T 55— ZH R AR B AN 5 FE T FE, 1
I 456 % FENO,, COFIHAE, B 7EARIRIT 2, = 1,
HARBUENO, 1SR I E D, = 25 = 25 =1,

Wm_min < Wm < Wm_max;

Tm,min < Tm < Tm,maX)
(18)

We_min < We < We_max;

Te,min < Te < Te,maxa

For: Wiy Wi mins Win_ max 7 0 A LR T 5 508 |
TR wey Wemins We_ max 7T MK E S H R
B T T mmins Do ma 70 B FEALEL HE 5 3 ERBR;
Tey T mmins Toomax 7T VAR ENHUEFE 5 H E TR H
H AL A S 2 o [ 52 HL A T e, R F 4 A
EIPEIR:

T max = fl(wm)a

T min = f2(wm)) (19)

T, max = fs(we)-

LVUNSEA T R NS B B as R S 5M
H [FISOCHRAZ fifi & BLAEZ T /D, 11 SH I 7 rey o Bt
FEFREUD. GG BB BIHLTAE fidt AT o4, 728
B PRR BE P 2EL07 B4 SR R BN TAE S T R
SINLEAR TAE£E B3, T B T ML FE R £ ) H R,
{E 1R R BNHLI I AR D, X F R AR E MYy
AR TS TERE BRI g B, SZH - FANE FE Bk
FE, HTAE sk TRV FE A AR H 42 b, M kR T
RV T FEIE AT T HEC, RIEM A R SHL LA S Ab T
B TAEZRI T 77 X3k, ik, SRR 2B T Hafg
A5 FH 2520 1 Jst R i i o R 2 1 Ok sh AL G A, TR Ot
52 BEMALLE HUFE A HE AT A0 T-S AL 25 B3 )it A2
LB AL, X BT 4T
B AIMAERT EL 45 AN R4, HRAREEAN T

(P45 KA, MALIA T FEAH LESHL IS N3.5%, COHE
JRIEN2.8%. FEHCHINO, HF EMEZHAH ELS ZH 73 ) sk
b7 5.3%K7%. LI EUE IR FR.

%3 AL RBAE

Table 3 The constraint values of simulation model

28 HUE/(r - min~ 1) S8 HUfE
Wm_min 0 Tin_min fo wm
Wrm._max 6000 Trm_max f1 wm

We_min 955 Te_ min 0 Nm
We_max 6000 Te_max f3 we

100 ————— 100 T T T 100————
2 6ol - 60k~ _ = 60l _~ e/ A
& 20} 20 1 200 }W ]
® 0 il 1\ o ‘\ | —t >.< §1
200 400 600 200 400 600 200 400 600
R / (rad-s™) g/ (rad-s™)  FH/ (rad-sT)
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Fig. 11 Simulation results of M group and S group
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Table 4 Fuel and emission comparison between

Group M and Group S
HFE BB B2 3 SREL
Fuel (L) S 1.34 3.64 1.65 6.63
M 2.604949 1.37_639% 2891750 6.8643.5%
S 262 576 200 1038
CO (g
M 3911490 180—69% 3984995 106942 84
S 5.52 14.4 4.08 24.6
HC (g)
M 8.88+38% 4.8767% 9.12+124% 22.8,5.3%
S 9.39 23.0 6.03 38.42
NOx(g)
M 13.8447% 7.80_¢6o 1414140 35.7_7q
5 4k

1) PATSE i H QTR B 30 093 20 8K i T FE RN HE T
B AR, H 2T R RAR IR S T AN 3 - V213
SRS HESOCSMPCHISE 4, 1 T £ Birs
S B AT LABE 2R ST A2 i SRS 5

2) BAlE&E 5 2L W, AH EEMPCFITHMPCH Fh 55 g,
M-HSMPC [ 18 FEFNHE Ui B DP 2 l 35UR,
AIIRAS 2 H bR RE

3) AN FAT AT B T 50 B AN R A E AT
M-HSMPCPEREIGE, 45 R38R BIAN [EAT 3 i R
B AR 152 B T IR AS [F) 43 ) E A, Ui BH B i) 5 1)
M-HSMPCHEA R $E FHPHEV B8 & B A fg, H.
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