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Fig- 1 Arrangement of measurement points
2 MRERBAH

A BB ZRSE % TY 1100 SElLgEa s 1, 9l
00 O 28 S e A e AR BE L A2 v AIKGR 4
PO,

21 SEHAEINEEME LRSS R A

B 2 18 3 PR NSRS TS s £ ZE M AL B
AT AL PN KA T B RS 25 B e £ 19 22
PERUE, B ST A3, LN O BB AR R K
[, FPe g i FE Sy 4 41 kW B, B i i
K 2520 K, FESATH 7- 35 kW I, fi iy KM il A
2 100K, B Sufmr K, BRI AR BE B K, JLfres
AN g, FEy 4. 41 kW I, FoRBRL A B
WREEHy 54X 107" m® /m", FEFTH 7. 35 kW B, B
PR FIKIE Ny 6.5X 107" m" /m”,

SN, FEE R R, FEHE R R RAL

BT, WA PN SR T B A AR, MR P
TE R AT AR & TR I AANZS, R 5 BUR SRR
PRI LUK, S B A= B HE

AT I, BRI PRI H 0 22, [R]E p EARRI PY
SN ) SR T B JEAS AN AR, R e KGR T BT A £,
F T B B[] PO O B 22, KR SRR K

& 4,18 5 BrR R [ i SRR KO TR F ik
BLZE B B It e AR R AR T 2, 24 5%y 2 300
r/min B, KIGTRE e 2 600 K, ks 258 TR 5 B
Fc 6. 0% 107 1’ /m’, T 24 53 K 1 600 ¢/min A,
Hok i g N 2 690 K, Brobr 25 PR 1Y e KAE
% 5.0%107° m® /m?

2800 ad
2600 —— 58
—— 73
2400
g 2200}
mz 2000}
1800}
1600}
1 400 . . . , .
350 360 370 380 390 400 410 420
i m/ CA
B2 AEGFETHXGEERE

-2 Flame temperatures under different loads
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Fig- 3 Soot volume concentrations

under different loads
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Fig- 4 Flame temperatures under

different speeds
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Fig-5 Soot volume concentrations under different speeds
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Fig- 6 Flame temperatures under different
cooling water temperatures
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Fig- 7 Soot volume concentrations under
different cooling water temperatures
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Fig- 8  Flame temperatures under

different intake air temperatures
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Fig-9 Soot volume concentrations under

different intake air temperatures
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Fig- 10  Flame temperatures under different

cycles in the piston squeeze zone
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Fig- 11 Soot volume concentration under different
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Method for Determining Local Instantaneous Soot

Influence of Multi-Parameters on Local Instantaneous Flame Temperature
and Soot Concentration in Cylinder of Diesel Engines

CHEN Shuo', LIU Ming-an'» PAN Ke-yu'» MA Zhen', CHEUNG Chunshun’
(1. Department of Automobile EngineeringSchool of Energy and Power Engineering
Xi ‘an Jiaotong University,Xi an 710049, China;
2.Department of M echanical Engineering, The Hong Kong Polytechnic University, China)

Abstract:In the present study a new improved two-color method based on particulate diffraction theory was
used to investigate the local instantaneous flame temperature and soot concentration in cylinder of diesel
engiens- Two representative measurement locations were arranged in the cylinder head which face the crown
and the bowl of the piston separately- A significant difference of magnitude both in soot concentration and
flame temperature was found between the two measurement locationssand the time difference of appearance
was about 10 “CA- There was a large cycle variation at the measurement location facing the crown- The
influence of multi-parameters including load: speed, intake air temperature and cooling water temperature on
local instantaneous flame temperature and soot concentration in cylinder of diesel engines was discussed
analytically -

Key words: Diesel engine; Diffraction theory:; Improved two-color method; Flame temperature; Soot

concentration
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Quasi-Dimensional Combustion Simulation of Swirl Chamber
Diesel Engine at Cold-Starting

LI De-tao . YANG Wen-ming - JIANG Shudi', LIU Tao-ying » LU Bodin’
(1-School of Energy and Power Engineering, Jiangsu University of Science and T echnology

Zhenjiang 212013, China; 2. Jiangsu Jiangdong group corporation,Yancheng 224001, China)

Abstract: According to the P-V figure, we know that there are three types of unsteady combustion procedure
during cold-starting of swirl chamber diesel engine- Based on a series of experimental study, a quasi-
dimensional model is developed to simulate the unsteady combustion process of swirl chamber diesel engine at
cold-stariting- The heat release rate and emission formation both in main and swirl chamber of three
combustion process is calculated in this paper- The results can be applied to improve the cold-starting of swirl
chamber diesel engine-

Key words: Diesel engine; Swirl chamber; Unsteady combustion; Quasi-dimensional model



