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Abstract:

morphology of particulate matters from a China VI

The mass, cumulative quantity and micro-

gasoline direct injection (GDI) vehicle during Worldwide
Harmonized Light Vehicles Test Cycles (WLTC) have been
researched experimentally. The results showed emission
factors of particulate mass (PM) and particulate number
(PN) were both lower than the regulation limits; The
cumulative amount of particulate matters varied in three
stages, which was significantly higher in the first 300s,
the last 300s and 600 ~ 800s. The PN was much more when
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cold

accumulation from first 300s had been over the total

engine was started under condition; the
amount of hot-engine operation. Particulate matters were
mainly formed by basic carbon particles whose shapes
were irregular. The basic carbon particles were composed
of many microcrystalline carbon layers, the inner core
was disordered while the outer shell was ordered; When
basic carbon particles overlapped, some formed large
particles and others formed large carbon particles. The
characteristic parameters of basic carbon particles were
all unmoral distribution, similar to the GDI engine; The
distribution of basic carbon particles diameter, carbon
crystal length and carbon crystal curvature were relatively
concentrated and the values were all lower than test

results of the engine bench.

Key words: particulate  matters; microscopic
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Tab.1 Main technical parameters of test vehicle
BUEY/  BUEREE/ (ro BUEREN/ BUEibE/ (.
HER/L G0 /mm R /mm Ve WUERGR/(n o BUERIRSBUERR/ (e ek mamim
kW min~!) (Nem) min ')
1.4 74.5 80 110 5000 250 1500 ~ 3500 10:1 IRECHATE R R
F2 AW AEEZELIER
Tab. 2 Main physicochemical indicators of test fuel
) IR LR X Wi /mg.  AEEREE BESERBYY JFERSEEE ORE RIS
k2% 20°C% /kg. m 3
L (RON) f/kg. m kg ! I3 Y /% 538U % /%
WHAFEDR 93 745.7 6.1 0.26 12.2 29.9 <0.1
SISl 92 ~ 94 720 ~ 775 <10 <2.7 10~ 15 27 ~32 <0.8
1.2 REEESEA @mﬁ(%?%gﬁ
PN
TR0 A5 R Weiss 28 42 56 A 55 86 L 15 = A
Schenk JIE LM ZIHL . H AR HORIBA 43 fi B2 25K Gy
N N Lo . L a— Ly
# £ 4t (constant volume dilution system, CVS) | H e = .
A HORIBA MEXA-2000 [# 75§50k 7145 & 4t (solid
. . . AL
particulate counting system, SPCS) 7% > DEKATI FR=
I3 A BR 4% (fine particle sampler, FPS) | 3% [ FEI [ Caeert BRI

TecnaiG2F20S-Twin & & 4t % Gt L F 8 3055 (field
transmission electron microscope, TEM)ZH A%, 4nf 1
FIiR
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o LR 23. 27 ke, AR | rv 3 v R R 4
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Fig.1 Schematic diagram of test equipment
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Fig. 2 Velocity and acceleration curves of WLTC cy-
cle
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Tab. 3 Particulate emission factor

Hejk A ¥ PM/mgekm ! PN/10"4> +km™!
IR 1.77 2.24

[# VI (a) 4.5 6.0

[E V[ (b) 3.0 6.0

G 4 WL TC PR Bk ) AR an &1 3 i
7, AT UAZ A Uk 8 HE i R AR 2 I 3 BB LB
25%:0~300s.600 ~ 800s 51 500 ~ 1 800s S F1 51 i
KT HAWBT ] B (Fe4) o w4 A 000 B T
R[22 B J0R ) A 28N, AF Y R B 23 TRIRIR A5

5530 1 FF E R SRR, TR e 1 R 2 sh A e o EL A i
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2502 HE MIBGHL RS Bk T 00 s ) 1 A v 14
23 IR A, AN T8 AR08 L T i, TR 40 HE s 34
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IR A A SE B 8 75K, AR R
AR BT K (HE R 551k 25k R A DL
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Fig. 3 Cumulative emissions of PN
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Tab.4 The proportion of accumulated PN in

different time periods

— W I,

rFEIEE s VPR P
0~ 300 60.5 21.4
400 ~ 600 14.1 21.4
1500 ~ 1 800 14.3 28.0
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Fig. 4 Typical micro-morphology of particulate matter
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Fig. 5 Microstructure of basic carbon particles
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Fig. 6 Characteristic parameters of basic carbon

particles
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