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Ultrafine Particle Number Emission and Size
Distribution of an On-used Common Rail Diesel
Engine Fueled with Shanghai IV Diesel
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China)

Abstract: An on-used common rail diesel engine which met
the national standard III of China was used as the test
prototype, and the
characteristics of ultrafine particle of the diesel engine fueled

number and size distribution
with China II and Shanghai IV diesel were carried out
respectively under Europe steady state cycle (ESC), by using
an engine exhaust particle sizer (EEPS). The test result
shows that the particle number emission of the diesel engine
fueled with either China II or Shanghai IV diesel at A, B, and
C speed cases of ESC reduces respectively as the load
increases. The exhausted particle size distribution of the
engine fueled with China II diesel is obviously in bimodal
logarithmic distribution whereas it is in unimodal logarithmic
distribution when the engine is fueled with Shanghai IV diesel
under ESC except for idle case. Compared with China II
diesel, the total ultrafine particle number emission, the
nucleation mode particle number emission of the diesel engine
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reduce together, while geometric mean diameter of the
exhaust particle becomes larger. Therefore, the engine’ s
nucleation particle number emission reduces obviously when
the engine is fueled with Shanghai IV diesel.
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Fig.1 Exhaust particle sizer testing system

.2 HEMRRATR
BRIRARLA B B —Semh AP g S, HEE
HALIEPR IR 1 B,
F1 RERREEERLER

Tab.1 Main physical and chemical characteristics

of diesel
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Fig. 2 Emission characteristics of nuclei mode and

accumulation mode particles in different cases
during ESC
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Tab.2 Ultrafine particle number emission during ESC

) GETR/ (-~ RESTR/ - SR/ O] -
RIWER “oaw.em ) BWen D (EWe b D

2. 23X 10" 1. 59X 10" 3.82X10M1
1. 28X 10" 1. 23X 10" 2.51X10M1

E =k
VS
2.2 BAHSTRHEBHNESD
Bl 3 iz HLAR B — S A0 9P PO 5g i ESC 78
T LU B AR HE BB R RO AR o A e k. B AP, 1R
AR AN BURDRLAR KN, Ph A AR R 7 BURLBIR BE K
/N B AR IS D R BB R,
i & 3 T, ESC IR LI T, AU E — 3¢
TH A HEBURLECR BPRLAR 2 A 22 B S Py DU o 550 0
A, HEUBURLFE A BRI SR 82 S ORI TR B P 12K
BHEBOEAE. Horp , S0 85 B e B %ok bz A BURORL
ey 6~9 nm, FRAEZSIOR BB e (E X B A FORDRL
14y 52~60 nm. ZHUR Y U SEH)E , BR 8 T.00
51, ESC HoAh T-5LHE BB 80 B BobL A2 70 A B2 9 (8.
F BRI o} 00 A1 DL R WA (X i A BB
124y 45~52 nm; SERH E SR ZARH P
PSS T OLHEUBUR BB AR 20 A 2 BA 2 Y
XU o 5073 A A% 25 SR H B e (L o i ) FURORE A2

24 9 nm, RERFORBE G R I FURDRL R4 52
nm. Z8A B 3a~m A W, AR P WSS , HER
U SR AR 23 A DU 35073 7 1R 3 Ay B o
oA, /INBORL (RS B0RD B HERE IS, B A5 T
BLAh s KA TR E SR B E HEIRRE .
2.3 BHEAILTEMREZE

JUART - Hper 422 B S e T SB0RL 50HR BE A% K B L
B, NGA THARSARIES, HitEARI T .

D, = exp[(Eniln d;)/N] @))
KD, HIUAFEERAR, nm; n; B« MREKX
] BRI I 3B © MRLAR X R AR AE R AR , nm;
N g SBURH B) D n. B 4 24 ESC G5 T.IL, %
MR I 289 AN Y 5 HE SO B JL AT B 35hs
.

B 4 5] W, ESC 7§38 T, BR B & T4, &
MR E 28 HE S B0 A J LA 3542 40~53
nm, S FHIP PO S HE S BRI LA P B 42~
56 nm; S THLT , LR E 28 i L -2
PLARZIA 14 nm, SR Y5 VO 2590 B LT E B R R 4
A 22 nm, 5E TR, AP WG, BT
BRI EHREAR, JLATEEpRLRE K.

2.4 BRI REHEREE

ESC fRFF T8 » A URA I B — 563 L 17 I 283 1
AL R ) B HERL 5 A 0. 083 g » (kW » h) ™!
F10.074 g« (kW « D7, 5 E S8 LA, P IY 5
TH A OB Y i B HE AR, B 5 A ESC 783 T,
LR FH ] 25 A O 5y HE < B0k o 8 41 0hE
Y B B HERL.

B &l 5 A] W, ESC FE3F T8 , I AL FH B — 259
5P DU (Y 8 4 0B Y B & HE Rk 32 B b BURLRE
&>50 nm By IR ERFORL, A TR T B HE R
H ok R B HE Y 3% ~10%. 5 E 5 b, %
HUR I D0 23 5, N3 T (R B PR AR B
R D KB 40N 5 B 1S E B, HAth T
150, A4 78 4 0 B B HE SRR A1

3 it

(1) ESC&¥ A,B,CHETHR T, E R
B 77 B3 T, A LIRS 9 L 3 U S 5 £ 768 400 550
PR L HE BRI

(2) 5E 569 s, LB AV 1H 463 ESC
PEIR T4 B8 40 BORL BB R A UR B0 & L HE AR
FEAR , B BUREE L HE YRR IR IE BE A K.



1724 B3k ERE R E B ®Al%

~108 ~108 ~108
5 107 g 107 5107
i: 106 <:/ 106 S: 106
~ ~ o~
S 05|~ =2 £ 105} =i T
= —A—‘YFIEII%E‘IHH . . = \ —A—‘?Flﬂl%n%‘iﬂi . . & , —A—‘Y)ﬁlﬂl%‘éiﬂi . .
10y 10 100 1000 10y 10 100 1000 10%) 10 100 1000
A% /nm $If%/nm $I%/nm
a B b A25 c A50
~108 ~108
g 107 g 107
ios Cos
g 105F —+—H =2 {g 1051 ——[E 7= B3
104 1 1 ) ~ 104 1 1 ) ~ 104 1 )
1 10 100 1 000 1 10 100 1 000 1 10 100 1 000
FifE/nm BifE/nm FIf2/nm
d A75 e A100 f B25
~108 108 o108
g 107 5 107 g 107
< 6 < < 6
S 105 - E s & o5} st £ 105 —— 5 e
= s —A—‘YFEII%E?H} . . = , —A—‘JFIEII%E?HJ . = - = LM .
19 1 10 100 1 000 10 1 10 100 1 000 1 10 100 1 000
RifE/nm FIf2/nm FIf2/nm
g B50 h B75 i BL0O
108 108
=E10 élO 1087 108
< 107 9107 £ g
< < 2107 3 107
— 6 — 6 — —
B oo = R - St S
105 . 105 — A — By — Y
MBS 80y s H B 1os e E
R0+ ! L ) 104 ! L ) z —— I 5EH ke —— P IS
1 10 100 1000 1 10 100 1000 =104 ' s ' & 104 . ' '
fife/nm 7 /nm 1 10100 1000 1 10 100 1000
42 /nm Ri%/nm
1€ k Go 1C75 m C100
3 ESCEMIRBEATNEENNESHIHHE
Fig.3 Size distribution of exhaust ultrafine particle number concentration during ESC
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