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Abstract: The emission of aero piston engines has been a focused problem. The combustion chamber size is of
certain effect on engine emissions performance. A piston engine is taken as the object of study. Fire is used to
establish a type of engine combustion chamber model from the perspective of combustion spray model. Improve-
ment based on geometric parameters of existing combustion chamber are proposed; and simulation analysis is
carried out under the new program; the nitrogen and oxygen compounds and carbon emissions between the old
and new program are compared in a transient state. The results show that the emission of nitrogen and oxygen
compounds under the new combustion chamber structure is reduced by 23% , the carbon emission is reduced by
2.8% , and the overall emission is decreased. After installing the modified combustion chamber into the engine
and maintaining the engine power and torque unchanged, a reduction in emission is clearly shown, which proves
that the design program is feasible.

Key words: piston engine; combustion chamber; geometric parameters; emission; bench test

£ ) B h 1 R R e 8 B P A 1) S

0 3| 23 BRI B S8 M) S Bl AL . L HE e R Ok Az 5
TEIE R FHLE B AT A TR e AITIOGHES e R B X BRI Y 38 o 2 T

. il A i JLAR B ROGRR L R 2 2017 4R 38

WFs B #A:2018-05-23; & EI HHI:2018-07-01 90 S LA L 1 300 000 A, — 245
ES A : K W R LI H (K1705041) AL A 25 P A B AL B 45 B s T A B L
SBAS % 73K L chenglizhi@csu. edu, en AEHECS Y 1) AT — B AR AE . N AME R SIHLIY

[




612 Wias TR

Eik

HER AT T R S 1 T 2 Rhas il HE ik i Jr
25 (B2 PR S0 2 M K Bl AL Ak B s 3 4 7] R
W& 457 1 BEATBF 5% . B Ak, M. Capobianco ) %}
A 5% 3 IR 1Y I8 e 1 TR A R AT T AR E R U B 1 Rk
IS WF T HE Y 9 A2 O T, Tang 555 05T
TS AR A A A R AN URL B 0 U 22 18] YOG &R DLk
FHER; N Stamoudis 55 X 5 I 2% A& R A i A5
AL AL AHEAT 13 Y AL PR RS B AL T R B A
WO AR L, B, I A R T BT
EGR R4, #if& A [F T4 T i EGR %, & B I
NO, HER s Bk A (P TT L 4 AR A 1% %
i AN GIORL A B 4% 07 DO HEBGH AT T R E RS DAk
2 S T HE TBCURE ) 14 A2 s A PR AR SR AT AR
6 1 RN R A B B T X HE T AT R 5 AR 5B
A0TSR TR S T W R Y HE RN b RE EAT T
WHoE .
AR SR E 2 Y FE A SR L T8 U S5 A
SR X RSB — bR 25T 9 HE AT B 5L 2
A [} A58 28 45 4 2 O R CAY 52 ), LAY Sl & AL
AR R PR 2 %

| BEMEEEET

T8 ELWE A S HILET N w8 T M A B o3l 2 R A —
ZA 5 Wy AR AR, 9] a0 EEL S R Y A% L BB Al AR
FERLAE . 1 SELF MW SR e AR o B R
Xk b iR e A o A S B

1.1 EHEEELRE

K H Dukowicz £ g A5, I fcan & iz . O
A YT YRR PN S ) i RE AH A @ BB MR s © TR
T A B B AR S A @ WO RS ©
SBAHSZ AL ISy 27

M DA Al i o i VR i T UL A
WOR W R RE R E 2T A SRz & TR N

dfa _pdmaoncr —1) (D
dr dt

AHomy NIRRT R E; cd NEIMEE LA L
R ZE KR 0 XA ARG A, A E
W R I,
R A5 B0y 2 P 2 L B U Y 3R G T R
S

dma [
a9, 2)

ny de

A S 2 A R YA 5 g DRy LI TR T B IR
I 5 Q O AL A R

gk \L—pw) ey Lt — pos
(3)
¥ Le=1 H i i &% R 5L
B, =t D

FH LI DG I M B2 45 3], Nusselt 0B i T 2
i
N, =2-40.6R, P, 5
Kb R, AP, AL SR ARG
2i 4 01D ~30(5) . H Nusselt 218X %
AR K oy TG AT LS ) A
Q=DymN, (T —T.) 6)
KD, W B N

1.2 EimEFERR

I ST T A A I L ) R e AR A B
i s W W 050 3T 1 DX, R B 1 e A DX B,
FH Wave &84k 500w 242
r=2m0B/p,U* 7
KB AHERFE ;U MWW A E g 2% 50
h R iR 2 T 5K
NN NN W
r=DBA (BA < a)
(3ma’U/20)"% (8)
Garasprs AT
AP A XSRS s o Ry 4R R I AR 0 S R R
B PHG HAR
2 AN AR R T I SR R A
35 A

1.3 FliEFfEH

Fh T4 25 2 S LR BB /DN L T A Ui B
PN/ IS | A W S 3o A v, N T R A T BE
AT 5 A il 4B IE 4R i 7 2R 22 b sl I ) RS
B G BE 12 Bl 45

R walljet 3 Rl BE AR, - I8 3¢ I T Rlf BE
Ji o BE TR R B0 32 2l A 7 A2 5 Rl S ) s
ShIE XARE 280 We SR Wi L R i o BE 1T s R A2

r = min



5 4 )

s i 2 - R b RO O AE TR IO 25 4 Sl WL HE P BE T 52 613

KNG FARBAA S HIT RN

d, =d, (We < 50)
dl :d() . f(W@L.;n) (50 < We < 300) (9)
dl :O. Zdo (We > 300)

e dy o f8 BE FT IR AR do O TE BE S T
HAE,

4 We fEAR T 50 I, JH B S R BE R RY 5 2 We
{ER T 50 B, R FH S 3L flf BE AR

1.4 imimy BRE

AR M AR PN 32 B SR i 1 T I
i VAT ) I LI 32 sy A+ o T 52 B — Rl
i Y47 HBORRE Y T R R 2 M X Bl BE AL T 4t 3 2
14 o B /N i U S ot HE A P S L S 1 0
BB AL, R Gosman 42 Hi AL, 75 S,
PRSP Y HE w, b BRI — A KB a0, S A il
BT R ) T8 B R0 L T R

1/2
u, = (%k) e sign(2Rn; — 1) « erf ' (2Rn; — 1)

10)
K Rn, A EMEALECO~1) 56 R IBTH R
I SIAE s erf ' = 3T RS PREL.
TR 5 AR R A B 2,0 A
k R 1
et 4
| wy +u; —uq | }

tiurb :min{C, . s
(1D
Kh:Co.C ¥ RAER Rk NIk BEse N
T e R FEHOR s, W MK EN 5w, J AR
uq N EE IR Y GE B U,
Y VT A i I A T R PR ) > B W
T ET — i i i A

2 MIREEBNEST SO

o TR 114 I 5 A9R A TR N T 49K 68 2
A Fire FOPF R A S HUR B AL J7 T B89 % ol 4K
fF. i S8 AVL 2 /i H AT R HER 23 & s AL
K 25w R AE AT A% B X e B HL A R o AT A
W MR RSP W R L S LS R A
3| Fire AH B ARG b, 4 A g i FLELA% | b 1k s 1)
B 26 (EL R e 2 A AR R s pIL A W) B LA TR
ARG, 1E AVL Fire FfF b SR R i 2 I

HEAT R BN HEST TR R R 1k % & Sh L4 3t 1) Ji
BB 2 HE ST G M EE R Ik s 367, HET]
TFIS A R T ik ST 48°, #m RN, 2 X
Tk 720 "CAL R 1R 540 °CA SRR
M 576 °CA #| 848 “CA, B K sh Bl
2 300 r/min,

FE AT HE 0 B SR BE ALl Z T , 75 2 XA e = 3
17 & S0 43 o R 58 2ok 2 v, S offy % A AR R 1 3 2R
¥ . B Fire 00X H 04T WOA% X0 43, an &l 1 s,

Bl 1 740 "CA B #A B 2 450 A 9 4
Fig. 1 Meshes of combustion chamber under 740 ‘CA

N T xR be E AT AR B 7R IR 7 SR
il b SR AUHT R PE AL D7 5 R AR Ik 1 P,

®1RBEEIEART

Table 1 Basic size of combustion chamber
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Fig. 2 Geometry and size of combustion chamber
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