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Evolution Characteristics of Diesel Particles Under Cooling Condition
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Abstract: Experimental research on the evolution characteristics of diesel particles under the cooling conditions has been carried out. The
results showed that the cooling of the exhaust had important effect on the mass concentration of the diesel particles in the exhaust. The main
cause that resulted in the change of the particle mass concentration was the condensation of gaseous hydrocarbon on the particle surface or
existing in the form of liquid drop. The cooling of the exhaust promoted the increasing of the particle dimension and the decreasing of the
particle numbers, especially for the smaller particles below 0.1 pm. The cooling temperature of the exhaust had important effect on the
evolution of diesel particles. After exhaust cooling, the volume concentration of diesel particles between 0.1 pm and 1.0 pm exhibited a
tendency of decreasing. Moreover; exhaust velocity also had effect on the evolution of the diesel particles. The number concentration and
volume concentration of the diesel particles between 0.01 pm and 1.0 pm decreased along with the decreasing of the exhaust velocity .
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Fig.1 Changes of particle mass concentration
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Fig.2  Effect of cooling temperature on particle mass concentration
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Fig.3  Change of HC concentration in exhaust
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Fig.4 Change of particle number distribution

(cooling temperature: 70°C)
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Fig.5 Effect of cooling temperature on the particle number distribution

HER AR BIORLAR AR JSE R/ RT DL S RGO i B
BERIE DL . B 6 D 2 Fh Sl AL T FRUE 1 SE I HL A7
iy 2 AR HEAVA E A 70°C I, ¥ AHT S HEUT
REARAR 231 R 4 2R

M 6 nTLUE 21, HE AP B ORL AR 20 A 55 4
EOAATERZER] KT 1.0 pm IRORL AT — 52 (1
PR IR R OR I B AL (B T4
R JSE (A5 M AR XM A2 HE A A0S 1.0 pm
LA PA PR /N RO B e 9 2 1 R0 BoRE o e 34 R
TN = IS el A S8 BT SR AR BRORE 2 A i ik
CEAA FE R T B, PR TG 45 H KT 1.0 pm 19
ORE AR A (K 20

ML 6 Hrad ml B I, v E1HT S5 HE S I Ok
PR ATAERAR /N T 0.1 pom IS ZRALAN W] 2 5 K42 K
F0.1 pm Ja s BIORE (R AR B 20 A W e A T K 1R A2
TR EE,0.1 ~ 1.0 pm AR S B A A B0k 1



1196 wooos R 28 &
- 50 - WHIB R
120 | ot BHE . —e—50C
r'.’E E 40 |- N —n—70°C
w80 |- H 30 —A— 90T
] 2 U ~a "
= < A
£ £ ol N,
40 - # "
el 8 10 -
8 ) \n
0f 1 | | 15?°r’m1“’ °I-17MP3 o ® 2000r/min, 0.51MPa
1 1 | 1 |
0 0.2 0.4 0.6 0.8 1.0 0 02 04 0.6 08
PR /um PORDRL AR/ um
160
R - s L PRHERLE
" e A 0T
5 120 & 3 —s—70C
g 2 T —a—090TC
R 80 [ \5 20
£ g 70
& &
® 40 § 10 |
oL 2000r/min, 0.17MPa oL 2000r/min, 0.68 MPa
1 1 | | |
1 1 1 | 1
0 0.2 (,).4‘ ‘ 0.6 0.8 1.0 0 02 04 06 08
PR /um PR B A%/ um

Bl6 WHRAMSHFHTNL BEE 70C)
Fig.6  Change of particle volume distribution
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Fig.7 Effect of cooling temperature on the particle volume distribution
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Fig.8 Effect of exhaust velocity on the particle number distribution
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Fig.9 Effect of exhaust velocity on the particle volume distribution
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