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Control Strategy of BSG Vehicle Idling Start-stop System
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Abstract ; The belt driven starter generator ( BSG) system structure, working principle and working mode
were introduced, the oil-saving principle of start-stop system, the relationship between idle speed and oil-
saving rate, and the relationship between idle time ratio and oil-saving rate were analyzed. According to
the driver’ s safety, driving habits and comfort, fuel economy and emission, the BSG start-stop system
control strategy was formulated, which included engine automatic stopping strategy, engine automatic
starting strategy, start-stop system shutdown strategy, and start-stop coordination strategy. The start-stop
control parameters threshold values of battery SOC, catalyst temperature, engine water temperature,
environmental temperature, and braking system vacuum pressure were set. The strategies were applied to
the real vehicle. On the revolving drum, the fuel consumption and emissions were tested in NEDC cycle
with the carbon balance method and instantaneous fuel consumption equipment. On the road, the fuel
consumption was tested in NEDC cycle and actual road conditions. The test results showed that the
proposed control strategy was correct, the threshold value of control parameters was reasonable, and the
control strategy satisfied the requirement of idle start-stop function. The revolving drum test results
showed that the BSG system could save oil by 4% ~5% in NEDC cycle, and it could save oil by more
than 12% in city conditions. The BSG vehicle emission met the national V emission standard. The CO
and THC pollutants were decreased significantly, and the NO_ pollutants were increased slightly. The
road fuel consumption test results showed that during the morning rush of the city, the BSG system could
save oil by more than 8. 1% .
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Fig.1 BSG start-stop system structure diagram
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Tab.1 Vehicle main parameters
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Fig.2 BSG start-stop system electrical structure
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Fig.3 Relationship between idle ratio and oil-saving rate
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Fig.4 Relationship between idle speed and oil-saving rate
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Fig.5 Logic diagram of engine automatic stopping
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Fig. 6 Logic diagram of engine automatic starting
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Tab.2 Control strategy variable threshold values
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Fig.7 Logic diagram of start-stop system shutdown
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Fig. 8 Start-stop coordinated control strategy

4 KEWIER DT

N T YR BSG R {5 2 S8 B A i i R s B il A
HET PR BE , X BSG 454 % 45 BUR 45 D) RE T R ok
P P o bR 285 41 7 A 48 R T I8 10 Yl A B HE sl 3
4.1 EEHFMNLXKSDH
4. 1.1 B e

TERE BRI & 1 X BSG 48 43 3] 347 B °F- 1t

IR AEA L NEDC T 00BN o A1 4 4 B 4%
AR HE SR A AL FRURE 0 B 0 e TR o T RE AN
FE AR HE 1 A Ak I TR A 1 2 B RS S
ESRTHFE . TMAEDGE R LI 9 Bk .

| zam | |

wie |

THFESEI DR E

Hift12 VIR
B9 AR 7k
Fig.9 Fuel consumption instrument connection method
Xt BSG 40 00 ) 2 A7 8 R 5 h e T R Kok
P2 FfRAS AR . 2 3 D AP i ik ol FE DI 3 46
R, B FEIT IS 1 4. 3% o
R3 BRPEEBARINRER

Tab.3 Carbon balance fuel consumption test results

L/(100 km)
i 43 2 X i Zih
B B 15 G A 10. 2 5.2 7.0
BTG 9.0 5.2 6.6

2% 4 N IMAEAL I g5 L B R R Tl
4.5% o MG FE AT UL - A 30 A9 AE A 0 5K 3 AR
gE IR — 30, B EE S XS T X 00 i AE TRk N
12% 325G TIRTiHkHN 4% ~5%

4 AREMNRER

Tab.4 Fuel consumption instrument test results

i X DK i
e s - - e lip v
M4y 2 mEEs BB/ WhEEs BB/ ]
(L-(100 km) ™)
mL km mL km
B (EXMA 417.7 4.0015 365.1 6.9773 7.13
BHEMEITRE 377.6 4.0035 369.3 6.9624 6.81

4.1.2 B BRI

RN B8 R FH 0 FE A3 X BSG 4
AT NEDC 10038 By FE 0, 28 3 53 2 B AT AL
1) NEDC T ¢ 42 3 ok 25 3 4245, DI 4 R 20 min,
O3 SHEAT TR R A5 T REF IS R OGS BT A% L
I, WA L& R N2 100 kg, I B K
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B R A A T Sl i % S s T 0 R A g AR
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Road fuel consumption test results
X DY
‘ ‘ L RE/
ik, BAR/ ke B/ B
(L-(100 km) ~")

mL km mL km
422.6 4.0213 370.4 6.963 1 7.22
376.1 4.0324 381.2 7.0122 6. 86

Tab.5

e S

B 15 56
SR T

2d e, d S EFEDREIT G, 1 d 8 HER TR
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Tab.6 City fuel consumption test results

M2 kE/mL HE/kmo 43R/ (L (100 km) 71)
BEEMEXH  2530.8  28.34 8.93
BHGEEITE  2319.3  28.25 8.21
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Tab.7 Emission test results g/km
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