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Abstract: In this paper, a gasoline direct injection (GDI) vehicle certified to meet China V emission standard equipped with idle
start-stop system was taken as the research object. By using the chassis dynamometer test system, the full-flow dilution sampling
system and the particle number measurement system, the paper aimed to study the effect of idle start-stop system on fuel
consumption and particle number emission of GDI vehicles, as well as the effect of start temperature and testing cycles. The results
showed that the fuel consumption of the test GDI vehicle with idle start-stop system on decreased by 5.1% and the emission of
particles number increased by 16.7% under the NEDC cold-start condition. In the case of warm-start, the fuel consumption decreased
by 7.3% and the emission of particles number increased by 9.3%. Under WLTC warm-start condition, the fuel-saving effect of idle
start-stop system was less notable, when fuel consumption only decreased by 1.7% and the emission of particles number also just
increased by 6.2%. The idle start-stop system was beneficial to lower fuel consumption, while it was not conducive to the control of
the particle number emission.
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Table 1 Main technique parameters of test vehicle
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Fig.1 Schematic diagram of test system
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Fig.2 Velocity—time curves of NEDC and WLTC
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Table 2  Operating characteristics of NEDC and WLTC
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Table 3 Fuel consumption and pollutants emission of test

vehicle under idle start—stop on/off operating mode

i H BHUEECYH)  BHGEEECD V PR A
JHFE(L/100km) 6.33 6.01
HC(g/km) 0.031 0.030 0.10
CO(g/km) 0.310 0.265 1.00
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NEDC I ¥4 45 8 3l (2 538 % v=0, 134 &
a=0)« NN ZERERE v>0, K EE a>0). A3 (450
T V>0, IS a=0)RISGE (G-I v>0, s &
a<0)4 FiAT B by E— 20 03 W 8 8GR A5 X 448
FE IR Z50 8 I T80 1) S W), R 3 6 15 81 11 e K6
He s A, 20 53 BmAS B S I ARk
T4 P T BAR T SGEAS T A RO P () e FE RN

Heis.
S=>s, (1)
XS HEMCHE, Ik A, s T R

TFEEHEIR),s; A AT AR I B 25 W FE (B
B HER).

1l 3(a) ] WL, S HEGE S H, NEDC i A =40
BIAT B LR FE BRI 57.7%.0X 2 Ky, B i
15° RGETF )i I, 22474 HIB0EL B 55 AL A5 T RE T )
B, 240 S T 19 30 0% T R B, AT FEIR R
77 A IR T, 2 00 0 3 e R RN R A A . R B
3(a) ] WLNEDC G440 N0k . J80a R ) 3 FiAT
B, RS T RETF A I P R4 s RE 1) 5 i)
/N DR I, 2 9 8 AT 3 A e R B 2 3 L
NEDC 1§ 3 i 8 B AR 1 3 22 i A

0.80
BT
0.60 | O B EL)
= (a)ih#E
£ 040 }I
= o
é}:f:
0.20 %;};}
W E Al
0 !ﬂ%l L %:-:- . R L . -]
B Jinid ek 51 (S
8.0
BHEGEEOT)
Z 60} O AT R)
”g; (b S R B
F 40t
=
E o0l

S i A PR
3 IR R GRS TT R /28 AR AT B Sl AR K
PN &

Fig.3 Fuel consumption and particle number emission of
different driving condition of test vehicle under idle

start—stop on/off operating mode
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Fig.4 Transient particle number emission of test vehicle
during 0~300s of NEDC under idle start—stop on/off

operating mode
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Fig.5 Particle number emission of test vehicle at different
start acceleration driving condition of NEDC under idle

start—stop on/off operating mode
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Table 4 Fuel consumption and particle number emission of
test vehicle cold/warm-—start condition under idle start-stop

on/off operating mode
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Table 5 Fuel consumption and particle number emission of
test vehicle warm—start condition during NEDC and WLTC

under idle start—stop on/off operating mode

e BHEECER) BHEEIEJH
NEDC #i¥E(L/100km) 5.88 5.46
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