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Table 1 Mathematical model

TR e
T AR Y TAB model
i LA RNG k-epsilon model
PRBeRIR Characteristic time model
NO, 7Y Extended Zeldo’vich
el Revised Hiroyasu and

Nagle-Strickland
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Fig.1 Computational mesh
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Table 2 Diesel engine specifications

TiH ZH
R HAIUEL, KA RS
AR x4TF5/mm 102x118
EAELE 17.5
b€ D)3 /kW 70.6
R DR (r-min ™) 3200
e K HLH/(N-m) 245
5 KU 3/ (r-min™) 2200

2 HEEHG

MR T2e M CRIEAE 30°) JFEEEIHES 14T
F CRIEART 56°) 45K, ST TN ZI GRSk
0.095 MPa, GLANREEN 320K. T T kgl
3200 t/min; TN 10%. 50%A 75%, %f N (R AEER
i AT R LRI 25 I 3R 24 0.0127. 0.0235
F10.0322.

SR P IR AT R P X B R U R
Tone MBS, AEXERHSEERR AT,

HE s 1 kg TERFNIFFRKERE (gkg)
* 3 NP EFE IR SRS R 3 WA, FR
SRR EATE 0.2~22 g/kg TR A USSR N 0.
5. 10 F120 g/kg (F3oilicfE HO. HS. 10 Al H20) Ayt
ATV BREN HO e SO Js L. 7 BERRE, A
SN B e i S R A L
*3 PERMEHTESIERE
Table 3 Humidity ratio of air in part of cities of China

e KAE T /kPa FEAMESE/C SR AR (g ke ™)
%% HFE XF HF H=E 42

BEAF 919 906 270 341 6.90 0.25
ELH 81.1 80.8 1.0 258 12.10 2.79
WA IR 100.1 985 290 303 15.30 0.17
P4 97.8 95.9 -8.0 352 15.30 1.25
Jb ¢ 102.0 99.8 -12.0 33.2 19.00 0.60
JRAR 96.3 94.7 1.0 31.6 20.20 3.29
Il 101.9 1004 50 335 21.10 3.83
W 101.6 1002 100 345 2130 6.57
g 1025 1005  -40 340 21.70 2.04
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Fig.2 Effects of air humidity on NOx emissions
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Fig.3 Effects of air humidity on soot emissions
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Simulation analysis of effects of air humidity on NO, and soot emissions
in diesel engine

Wang Xiangli, Wang Zhong™, Ni Peiyong, Mao Gongping, Wei Shengli
(School of Automobile and Traffic Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: To understand the effects of air humidity on diesel engine emissions, the NOx and soot emissions were
calculated during diesel combustion at different humidity ration (0, 5, 10 and 20 g/kg) using KIVA-3V software. The
thermal physical parameters, intake composition and intermediate production were obtained. The simulation results show
that NOx decrease linearly with increasing humidity ratio. At the humidity ratio of 20 g/kg, the NOx reduction of more
than 30% can be achieved. Except at heavy load, humidity has a little effect on soot. Besides N, and O,, O and OH
radicals are reduced with increasing humidity ratio. At heavy load and high humidity, the decrease of O, and soot

oxidation resulting from decreasing O, greatly contributes to soot yield. Humidity has dual effects on soot formation.
Key words: diesel engines, soot, NOy, humidity ratio, thermal physical parameters



