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Abstract

With the vehicle fuel consumption limits becoming more and more strict, many vehicles are
equipped with an idle start-stop system to reduce fuel consumption and meet standards. However,
analysis of real urban running conditions shows that, vehicle frequently stop during early morn-
ing peak and evening peak hours and frequently start and stop engine, what resulting in not only
bad driving comfort but also a loss of fuel economy. Therefore, according to the analysis of real
urban driving cycle, the improved start-stop control strategy, which determines to shut down the
engine or not based on cycle type determination, is proposed. The proposed improved start-stop
control strategy could decrease frequent start-stop and achieve better fuel economy. Fuel saving
analysis of the real urban driving condition showed that improved start-stop strategy can get bet-
ter fuel economy.
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1. 518

B VRGO R POl g, S Im A ) 8 H a6 ™ 8, T8 E AT ERAE T RIS .
NS RO AR, B2 O RN REAE SO TR AR T R, DAE 7 4
I 56 P R SRR /D ZE R E IR A RE[ 1] [2] [3]. 35 P B W TR () Bishop J % & HE 15 R 45 H
RHIHUMR S A E4T T F9T, FEAEEE R FTP T MR A B, Tt E34T 7 A hs, Mg 512 5
T+ T 5.3%F 4.0% [1]. FIEAZIEKZ ARG N 0T 7 4T R G0 WOR s BV RE i, 78
KK ) NEDC (New European Driving Cycle, NEDC) L%t #A i £ 55 M GE 8 #2 T+ 5.04%, ECE (Economic
Commission for Europe, ECE) T.¥% F Atik £ 8.61% [4]. BRI B2 ANH T RN REE IS R 48 TAF R 7
&8 b R 1) S LA S R DAL i R 02 0t L, FR7E NEDC T N7 T, B A BmFe ks
B % 45 R G0 1% LR BRI AR AR 3.63% [5]. IR K MESE N T BSG s R Gi K A SR ng . Bl
LIRS . R BIHLE B3 ZhfEh SRmg, SEAEE LA NEDC 254 1L BSG R4 5% [6]. XIE
VX S S SRS AT B 9T, R RS BORHEAT T8 42 1) NEDC fE3F RS, KA AT HAR 5 £ 47
1745 9 AT PARRAR 3% [7]. Yang LA T ARAL K BN HL I RS 45 42 1 SRS, 4t 7 15080 32 A 4 o) S, il i AVL
CRUISE #1 MATLAB/SIMULINK FRIHK &7 FAE B, JHFE HE A% G847 il S ) 2D 4.6% [8]. Chen H.xT % i
SRESHEAT THFSE, 7E NEDC UL R, 7 BLSLU0 117 FRE a1k 1) 3.52%, S50 Wi (1 11 i 26 R A5 1k 2
3.63% [9].

H A1 RGEH 2 AE W NEDC. ECE PA K FTP SEARAE L0 T #EAT AR, (H2& bR THMmsehy T
DA RAE, JEHEE S S B fESEPRIS AT T R AR A TR SRS, R B
AT R ARG BN TUHRI T BUER . E0 X — im0 ST S AT AL, $RH T R Re i 4
FiWg, (ESCPRISAT TOL R BT HFET F 0T, BITHe th 1 S e B 0% e 20 58 47 1 1 T A5UER
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L@ AR, BEANBHAG T N=AESY, B0 ARSI B, FERT 505 s; 55 3o MBS B, FERT 864
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Figure 1. Comparison of modal cycle and actual driving cycle
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Ak NEDC T SRS BRI NS, RSl A K. (H5 LR oM, Fmld. s B
SEBRI T T T 0 S VB B30, P4 U B R 1) B S o RS T 5 SE B T ) BN L AT
W LR Ny, Rl MREL R Ros BIE A 5 AT R EE], Vg, R FRIEE, T, &
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W RT1F-0 00 (¥ I [A] 5 5 NEDC Lot 5 At Al .

W 1, 42 P, SERRRIRTT O, SRR LS ATRER R A LL G B B 2, PR R
B, FLosglde . G e 00 B -1 250 A I TR B B BB /N T 10 5. B/ T 10 s BRI T oLy Fa it
BHETHL, KT 10 s K3 THUY K 838 THL, WIS TS SEhs TOL T BRI Rk A i i 2 frs
K 2 o, S ORI RN R A b, NEDC RS T 0058 4 A R R A S Brd iy B0k T,
JUFE 70% 2 A B[ O 0 R R0k oL, JCHG2 i et 1a] 800 LA L i) T oL u e Qi ThL. K
A I T O, 15 H B RGUMEH OSSN RSP, IR 1B BB R A S TG
KANUERT T RUR A 7% LL— G HFR 1,489 mL. EL1 4 6L 16 < I HI RS9, Big L2 0.18 mL/s,
RINZRAHARLS— R FEN 1.2 mL, B3RS 6.7s LA A BE 15 20 THFE[10]
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Table 1. Idle cycle analysis of FTP and actual driving cycle
* L FTP RS TR S SERTRHE S

T N, P (%) V.. (km/h) T, )
FTP 23 19.05% 21.21 15.52
I L i 85 45.04% 24,50 9.93
ST 135 43.13% 24.47 6.16
g 41 41.54% 27.77 18.99

Table 2. Idle cycle analysis of NEDC and actual driving cycle
# 2. NEDC X LA SR LRSS

T N,. P (%) V.. (km/h) T, (s)
NEDC 14 24.83% 33.64 20.93
T 5 e 76 58.00% 18.84 9.01
IR T e v e 87 54.17% 25.79 7.62
TR S 25 51.09% 22.00 24.12
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Figure 2. Comparison of short-time idle distribution between modal and actual driving cycle
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Figure 3. Flow chart of start-stop control
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Table 3. Parameters of experiment vehicle
= 3. I FEWEARSY

AR 2% T 1105 kg
RS = 205 kg
i T EEAEERE 7 R %L 0.014
alEVAE Y 0.34
PRS- A [51] 137
5 1668
FE 1438
RENPLCEC R R IR 77, 0.887
S 0.82 L/h
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Figure 4. Fuel efficiency under intelligent control strategy
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