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Effect of Various Fuels on Combustion and Key
Species for Compression Ignition Engines

FAN Qianwang , LI Liguang , DENG Jun , HU Zongjie
(College of Automotive Studies, Tongji University, Shanghai 201804,
China)

Abstract: The combustion characteristics and the variation of in-
cylinder reaction species were investigated for DI-diesel engines
with various fuels (diesel. toluene, cetane, dodecane, n-heptane and
i-heptane) using computational fluid dynamics (CFD) technique.
Meanwhile,an analysis was made of the correlation between the
rate of heat release and reaction species. The results show that,
the model is reasonable and the calculated values of in-cylinder
pressure keep in accordance with experimental ones in references.
Compared to other fuels, for toluene, four species (H, N, OH and
0) generated in combustion process, in-cylinder pressure, rate of
heat release and accumulated heat release are the highest. In
addition, as to various fuels, the amount of OH species generated is
also the highest.
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Fig.1 Geometrical model
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Tab.1 Calculating boundary conditions and initial values

AR HHEAT IHFETRRE KT RE R et pa ] L RlERT S

st/ MOn, e e CUnER et s e SEERE SR
(r+min 1) ) (CADY /(%) K K B /K J%71/Pa /K (mg « cycle™ 1) ) ¢ )
2 200 0.2~0.5 560/850 570 470 570 93 200 340 37.3 17 20

1.3 VIERAFRFHHE

WIE- 530 5 4 AR 1. B LA 2 T A
2 o BT AL HARRE O AR B E AR L S
D) o 455 W R 28 0 LA K AR BRI i
P
1.4 BRmIEBAL R

ANFIZETY AN R R R 2 2 F0AS [R] A = B O 48
BHAT AR 1 B A e, SR BE i R B AT AN
(IR BE (R B2 SCAP BT T ST 6 FlZRRH 38 20 4 2
At 3% 2.

W L (o))
(=] S (=]
T 1

WA / (mg-(° )™

0

1 4 710131619 22 2528 31 34
mhbhde A /(7))
B2 BEmaeE
Fig.2 Fuel injection pattern
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Fig.3 Comparison between the calculated and experiment

values in reference [12]
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Fig.4 Spray and mixture space distribution at the end of injection
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Fig.5 In-cylinder pressure for compression combustion

with various fuels

] 6 LLEL 1A RHRRHI e i R e i R 1 78
. H1 &l 6 AR R R o ke Sl ke L IE
Bl L K S Bkt » BCHA R M (AR L AR U 7% . 3222 it
PRI ] B2 » —J77 T ER T AR ST ALTES BRT AR 5 R
LA BRI S AR B B8 93— 5 il N TR A <k
JEARIL | S T MG L 1 22 5. e Sh s MAIE e ke
Yo BB IR AT A7 2y W 28 R e JEE B
PR T 5 AR T AR PR H o A A S R
B 5 W P IRR e R Ll B AR

Do
(=]
T

B/ (7)™

10F
5+
0 1 1 1 1
700 720 740 760 780
WA /()

B 6 FEAREZE B RRE
Fig.6 Rate of heat release for compression combustion

with various fuels
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Fig.7 Accumulated heat release for compression

combustion with various fuels
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Fig.8 Variation of H specie with various fuels

121

10 S

[=2] o]
T T

NER>%/108
=

680 720 760 800 810
A /()

9 FEARIEG AR NEEENTL

Fig.9 Variation of N specie with various fuels
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Fig.10 Variation of OH specie with various fuels
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Fig.11 Variation of O specie with various fuels

FREZPR, W] OH. O 1 H {5 1 5 o v 2 AR AR K
17 N8 P o A A AN T e b AT 35 B
WFFERY 6 FlAORE . OH 1 PRSI AR BE 1 At b 51 R
R SCHEE AT, O 1ML H U, N i PR 22

8 -
-35
’FS 430 _
~ 125 7.
B .
R 120 =
i Jis S
& 10 X
10 &
H
&l 15 S
X N
0
720 760 800 840
HiEhEm /()
b A



TERRHE » 45 AN [l B X AR S SRR BE 2 S B A 23 B2

889

#5611
2.0
S 16 _
., 5
g =
f:j 08 5
204
X
0 I- 1 L L
720 760 800 840
MM /()
c +25
2.0
1 16 _
= =
a%% 1.2 &
R <)
@g 08 5
=
g 04
i3
0
720 760 800 810
HEhERA /()
e IEBEkE
12

o
o

—=
o

R NAR 5y RSy 4/ 107
o =

NS RS H /107
s I o - Do
[N [o'e] [\ (1) <

(=

=
5
£
by
L 1 L 1 = 0
720 760 800 840
HihEEA /()
d +75%8
- 120
L 116
: i &
<
| Is =
4
L 14 S
- i : —=0
720 760 800 840
HhEmEE A /()
f 7Pk

TR B R A5 SHAEN KR

Fig.12 Correlation between combustion reaction species and rate of heat release with various fuels
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