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Design of combustion chamber program of two-stroke direct

injection spark ignition engine based on the CFD

ZHU Cheng, YANG Hai-qing, WANG Ming-sheng
(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronauties; Nanjing 21001675 China)

Abstract: The combustion chamber of the-two-stroke-engine was modified to a direct-in-
jection combustion chamber by‘using 3-D entity.modeling software UG, then 3-D CFD soft-
ware Fluent was used\to simulate and analyze the in-cylinder fluid structure. The results
show that, when the height of combustion-¢chamber is reduced to 24 mm from 32mm, and the
distance from the top of piston\to the bottom of cylinder head is reduced to 3mm from 7mm,
the roll back flow structutre in the process of compression disappears, and the scavenging ef-
ficiency increases from 87 % to 91%. The simulation results provide a good basis for further

structure optimization of combustion chamber.
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Table 1 Main parameters of prototype machine
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Fig. 1 Piston and cylinder structure of

prototype machine

EE Rabiil

P2 FRTE CHEAUE R A = S5
Fig..2—Scavenging, exhaust‘duct and combustion

chamber structure

H & R R AR A U 2 A

AR SO = 4 SEAR LA UG X AL A
WARE 2 AT = 4E AL AR SCR A A B T Rt
J7 5 RIS b 1k i 20 B b s R AT A Y itk L AR
Ja BEAT RO B i o E AR O S AT E
FRE BB SR B ALAR R 2 4 A8 D — [l B AR 4 4
W 3. BABE % & B 21 mm. TEBUHE R BE = T
i 4 A e O e 10 2 S R 2 I 11 R
FE RV B LA B R B 2 11 e B ik 88 S 0
i 3 43 SR R S S A AR R B
PLEZER W55 515 0 28 M 30 22 e i ol
i 2 1M1 M T S8 15T 10 i 2 B S Tl kA g
A BRI 2 L i A8 2 B 3T 0 Ak 1 TR
AR BRI T PR A b T 5L A 4 AN

yaling

K3 R BUHLA R GE % 254

Fig. 3 Combustion chamber structure of

prototype machine
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Fig. 8 Output results of one-dimensional simulation
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Table 2 Initial gas components in cylinder

Moy IR v T M B w
CO, 0.13588 44 0.2065
H, 0 0.12251 18 0.0762
N; 0.74161 28 0.7173

B B G0 PN FE 06 A, PR 5 2 X6 T
AR B T A7 A B B0 ) 46 fbo i DL A R
TG A b 2B T R RO 4 e CO.
H, O Fl N, , 45 Bl 4309 5T 5 4345 43 7 0. 206 5,
0.0762 F10.7173.

3 ARG EREAFIA R

B AR G BT BRE 5 45 F 0 T N R
LS M, 3 AR B AE % ZE T AR RE B RGE D
(9 5 ) A AR R R AU T ) Y R WL AR S
R S 1k A O FFHR A, TR RIAL 7 %
AT E BAE 180° 1 330° I} ZI i N <0 4% &= 1
B9 IR AL I ZEHES T 07 2 mm) FE 10, A9
AL SR I HLAE HE T B T R T AR Y b
BRFESHEE. 7R AFEHKD ETERT
1) (B Y, BHLAS T e 5 OF AR B E
TE BT 1) L 1 e 103 X R, 7E HE S X I
= J7 1) BT i AN R T B Al HESE — A
J%E BAE = )5 T AR/INGY JR s i O » 55 B AL AL
BARRL 73 b FEGL o EARIR B =M. H R A h
T BT B 808 1) AU 5 5 BSURT P I AR M DX S
M7 58 Bk 5 13X A (] @, 3X 7 5 1 4 ik — 25
SrATEE. B, 75 % B 5 IR AHLA A b T, 2
L B BT be 2 254, I TR E— 25 A

W 10 FrR , BB HLE K be 5 N A T WL
BRI, TR AR TERRMS M, 74T
Je| FE 4 1) 88 b 3 v e 1) TR 37 TR 7 A TR AL
T BAEREL R R IE W T — AR, 5 R AL



%123 AORAF BT CED 20479 — o 2 e Sh il B Wik be 2 7 R it 2741

v/(m/s)

il
270

vi(m/s)
110

10 330°A ZI L A R Ak
Fig. 10  Vector diagram of air flow in cylinder at 330°

U AT TR 4 50 19 48 240 A, 7 L 1k T 30° ‘
B A G R R f ey ¢ YOY RUEAIRIE 15 o L

JMGAERE. L, 254 40 BT 0 7 %6 B i R Be 5 4 X T R R S LT A LA 4
g B A S R RS A A SRR A S i e o, =

Pl R BE 2 75 T Lk s 20 B4 15 g o3 A P 11,



2742

&
E¥
&

%28 &

.\'«a}‘
Prcssurc-f’Pa
25000
18750
12500
6250
0

."d-qy

Prcssurgf‘Pa

IE AL

25000 F9F

x<-c1}’

Pressure/Pa

25000 9
13750';
12500
6250
N — §

HEA i %EB

BI11 AR R 1k s 48 T S 00 R Ty o A HL AR

Fig. 11 Comparison of pressure at bottom dead center (BDC)

F 7531 55 0 A B R R A EAR AT & AR
T8 L AR AR X 7 %8 A FE L N B Y
F153 A v AR AL A AN K 2] T AT AR AR R XK
FELAH I R HEBR. J7 28 B B9 1 53 A X 4 AN T
B B 07 Tl AR T 58 A TER R 2 TR 7 A T
o TS DX T e A I T i T X SR AR L LA Ty
% B HERPLA SR B S

5 ARAIARAS|SMELLRE

= B A S BLB  B B A=A
BB 1 SR R A R
B R RS N S
B B SR %
{1 T HE 5 11 9 T
TR R HE S 5 AR 78 S R T T ) A TR
{1354 25 40 S 41 SR A S DAL ) 22
amm%ﬂﬁaﬁmzﬁﬁw[ﬂ?ﬁﬁmmz
SR T 2 SN W S B D CHE B T
LT P 0L 03 30 56 3 — B B 0 450 S Wi B K
[ % 3 3 5 e R A B 2 4 Y

i EI’JJEJJ%%?@%F

%ﬁﬁﬁﬁmmw;Kﬁf\

.,

FEF ST IR IR 70825 200 B2 AT 35
i T T 8 2 0 A A 3 2
S S RAE G 4 132 7308 M0 1 0%
ﬂm%mMﬁ%@Tu%%Eam§$MJa»
AN =g AR 2. ) )

Elacoz Tk %ﬁ\,ﬁ? daﬂé%éﬁ%‘l?rﬁf
R4 6 0 2k 1 A 3 5
%ﬁ%@gﬁﬁfgm%ﬁ%@aé%a
ﬁ&éﬁﬁ@itﬁﬁmwF¢ﬂfm$@%
\ﬂﬁf@mk $@ﬁ?ﬁﬁﬁmﬁmﬁdxg
%&&ﬁ%alﬁiﬁﬁﬁd.

o1 CO, B S5 (E T A DD I AT LA 7R A
AR B T R B I MO SR Bk
HESC I3 T 7 % B 5 OB AL L, R 2 76 T 149
LR R R A L L SRR TR A T
SR AR R A SR R 8T% . R B
0%y 916 JRBALY 92% , B 7 % B
H £ R B 4 9 B B R

TE AL

HEA
K12 Gl CO, gk #
Fig. 12 Flow diagram of CO: in cylinder




412 4 AORAF BT CED 20479 — o 2 e Sh il B Wik be 2 7 R it 2743

B 13 6P CO, Ji k4 B0A5 i 1 &

Fig. 13 Contour surface of mass fraction of CO; in cylinder
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