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PHEV Control Strategy Based on Multi-Level Scanning
Parameters Optimization Algorithm
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Abstract: In order to reduce automobile exhaust emissions, proposes the control parameters optimization of parallel
hybrid electric vehicle (PHEV) by means of multi-level scanning parameters optimization algorithm. The optimized paratmeters
are simulated through ADVISOR software, and the simulated results and the resutls before the parameters optimaztion are
compared. Under the CYC_UDDS condition, the simulated results show that HC is 0.520 g/mile, CO is 2.361 g/mile and NO,
is 0.407 g/mile in automobile exhaust emissions, which are obviously low compared with the the resutls before the parameters
optimaztion. The superiority of multi-level scanning parameters optimization algorithm is proved.
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Fig. 5 The simulation results

I
[FS I SV
.

& objective
)

constraint

viclation

5 7
0 Nm\ o ~Mip 05"
oy cha‘ ge ] 1M( 1y g fl’dc(())

o

g
/ﬁ
o/

700
100 m)
os_chatEe g

£y
9\ /
J

a ) coarse parametric sweep | b ) coarse parametric sweep 2

conslraint
iclation

- W
B i i

objective
(o]

G B S
g frac(o iy harge. ! g

¢ ) fine parametric sweep 1

d) fine parametric sweep 2
6 cs_min_trq_frac iIZ1T 5 EE

Fig. 6 Operation interface diagram of cs_min_trq_frac

HIE 6 iT LA, AR i d/ NP AR R LA

feFi/N, I HE TR, pHEV PERERL. A Bhil
) B /NP R 5 T B /N R BT LAYVR B S e il
M KB, I, ZREB/N, RAETEREMR LT .
1.002 5

21001 3| T
§00010: //

o000

0999 39T 02 03 04 05 06 07 085 09 10

a) cs_charge_deplete_bool 1

@
=

constraint viclation
[VS RN
n = n

bl
=3
< T

01 02 03 04 05 06 07 08 09 10
b) cs_charge_deplete bool 2

7 c¢s_change deplete_bool iIZ1T R EE
Fig. 7 Operation interface diagram of cs_change deplete bool
cs_change deplete_bool TN 0, F/RIAHEL T X
LTRSS ;. HE N 1, TRy oAl Timod slifid
PR, SRR, IR T RSB ITIRE,

IXRE AT LIk 25 BEBAHE R H Y

Hi & 7 FTEAE 1, PG cs_change deplete
bool fHAE 1 FiT. W%%,ﬁi%ﬁ@ﬂL?IW%
A BEE DT EMEAT, R TR s I 1T

N,%mkmm,Mﬁﬁﬂw%%ﬁﬂﬁ¢%mw
e OREN: R
HRR A3 A% AL cyc_uDDS TR Lo T

AT EE, BT HARES (state of charges
SOC ). EHEI ( emissions )+ B (overall radio ) 18

po _
TTEANE 8 s .
0.70
E
o‘
8‘0465-
g
0.60 ! ! 1 1 | |
[} 200 400 600 . 800 1000 1200 1400
/s
a) frHRA soc
0.20
—-HC;
0.15 -4 CO;

<
=]
v

emissions/(g « mile™)
<
=S

0 200 400 600 ’ 800 1000 1200 1400
s

1 B COMBRRAN T 10,
b) R

—overall ratio

_
—

w
T

overall ratio

| | | | | |
200 400 600 y 800 1000 1200 1400
/s

c) L
§ HHARE
Fig. 8 The results of simulation

& 8a Fl ¢ FTLAE 1, LA AR S AP LR (E
0.7, Gt ZERSEARMAERZE, Rk
Bt N H R R, 2B TR, XUl
S Z IR RS EARMELAL)E W 4 Y
SOC MHME L m , RETT L5 HE E L5 3l
P4, WML ShRE LD AR HI ALY SoC
MATE G, TR E N BhRE R 2R L SR E,
LRt SR LA, iy ATLVE W, A%
TENEZIN,  HC, CO, NO, B THIHEICE AR E w15
Hiz173 200 s f7, BAWHEC R A B B

IR G S IR EE cYC_UDDSTEFR LA T,



30 7] =2 D A N

~nL 2L

E I 2013 4F

AL IS B HE AR XS LE S R 2 3
R3 MUBEHIIEIRER

Table 3 Indicators result before and after optimization
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