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ABSTRACT

The noise of Engine includes the combustion noise, the mechanical noise and
aerodynamic noise. Among it, the combustion noise of the whole noise is the most
dominant part. So, the research on the combustion noise is particularly important. As the
engine combustion noise and mechanical noise are difficult to separate, the study of
combustion noise at home and abroad, mainly in combining the lower combustion noise
and fuel economy. However, it is a guiding role for improving the accurate prediction of
engine combustion noise, optimization of product design and noise reduction. Thus, this
type of ATV400 Engine produced by JIANSHE industry group is researched and the
prediction of combustion noise is carried out deeply.

First, using GT-POWER software built working process simulation model of
JS400ATV engine, it is to solve a variety of conditions and the pressure rise rate of
cylinder pressure curves of the factors that affect the cylinder pressure; then, the
establishment of three-dimensional solid model of the engine casing, ANSA software is
used in order to definite the material and divide the meshes and it is imported into the
ANSYS software to establish a finite element model of the shell of the engine. In this
based, the finite element modal is analyzed. Therefore, the modal shows the dynamic
performance of body structure and verify the finite element the model correctly. Then,
the cylinder pressure and shaft bearing load are added to the finite element model; the
transient analysis of the body structure is carried out in a engine cycle and the process
of deformation of the body acted by the cylinder pressure is researched, which is
represent for the situation of the vibration in the body. Finally, based on transient
analysis, the acceleration of the body surface vibration is he boundary conditions and
the transient radiated sound field of the engine block surface is predicted in the Sysnoise
software; at the same time, the sound field radiated noise of the combustion
characteristics is analyzed and researched.

Keywords: Engine, Combustion Noise, Cylinder Pressure, Finite Element,
Transient analysis
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Fig 1.1 Schematic diagram of combustion noise generation and propagation
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B, IR ERKIIA R ITRAE AR 2 —BI3EE ANSYS K, it 30 £
IR E, ANSYS IZHTAAER TR 2 8% . ©htE 2% CAD #ffbEr, st
DUBUR 3L AN e, RO IR TR 2 1) J R s AT 2 (i ) T A B3,

ANSYS {ER—NIhREIRR . N Z ARG T3, HHE AR SR
g —. KPR FIAELRPE BT Th R . FREMAR RS> FISEI 2 &
Thae. HmE5HLMBEFED . RIGFIRAIHRERM A RIS iR
GEEER AT BOTEONT . AR, B M LRS00 B EEA
E =AM BTACERRIE, BT RS A B . JET ANSYS BRI K 11
TR SRR i, TEASRE ARt R B AR AT 575 0 AT FIEAS ARl ANSYS 4K
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PFo ANSYS BAFFRME T /S FES IR U7, A SR A Block Lanczos(22 & k).

2.2 At RAEE T H R
2.2.1 ZEh4IBEE

FEPAL AR BT S, S R L T ST 1) 43 D9 LA ST Y
PAHRGE, RGNS EBALLE L B L N SR 7. IR R R 2 38 AL 2
A1, BUALT BRI S PAORAS . RGN R G 1A I P b R 1 A
Ro OB 4 9 LU R LA R 5

O AT

AR AL, 8, 58 TR KA G (B T B AR F s A 2 ) 7 VR
BRI RG BN, TEELA BT — RIVE R R, A
TGS, PBETERAL ANLIRE . ISR RIS IR A HER RGN KR 1
VORFUBA TR FEd, R S5 M T B R e . FEMRSE IR 1), — AR
WL, BTASAIREGERE, B, RIS,

@ WS EG

BT ARSI SR S MRt R RIS RS R B U
R B AR R, WS RGN R AR, 2 s AR
BN K o AR SCH T i I A3 0 SR T IR . R, kDA R B
I TR TR RN, @57 T RSB FIE 7 FE . T & s ey A
B SAIRE T, Bea R Ly 7R, T 530S 1 &5 S5 As ik
.

® HAARG

FEBHAEE . HRE S . SRS A PR T AT PR A
VERERE L. A PR AR AR VK7 T BOHE S 9 B B A 4, A s —
RIS AU AR IR 5T, AR AR A B AR T AR A, S e £
(AT AS AL s AR 2 392 U Ay — I HE A5 1A 1) AR VR HE S K P
ARSI, RSO e, (A R R A, TR R AN RS S 5,
X R BHUHE S — R A BR AR,
222 KHENITIESERETE

@ LR LR Y

VML RO S TR, SRR B R, B X ) O
SRR BN, B E TR E AR P RGNS SRR
BHE, &SRR BRGNS SRR S AR A, R G
CERBHRNEE R P ) ARG X — B X R TR (B A0 o SRR R e 4R, PAIX
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PR RGN SR AR R T o Ty R AR A

dT
v teT
ar T (2.1)
=%
dT
— = (e, T)
do (2.2)

R R, AR RENRET e, T=T0), uzgpmy
T B P BB R T, AR A 7 R T AT SR 7 IR ) PR AR Ak B
p=p(p)

B3 B AT RRISRAR LA 5, T PR B P B4 (X AR 5 (9,

@ AT

VUL LIRS BT SR 5 R LR . AR AP E AR, B S Ay R A
RATTHD. R FIHHL CAE FR AR 5, SR T R0 BRI

1) GEESFIETE

d(mu) dQg dQN dmS h o+ dm,

de d¢ d¢ d¢ dp ° de ° (2.3)
AR A

G0 e L g e 0+ () -

2) JFENIET R
dm dm, N dm,

dep de do (2.5)

3) HEAMIRETTHE
PV =mRT (2.6)

B, M—SERTRRR
My s A H 7 i
Me s o< i
Qo — ookl £E UL P IR R H M1 A B
Qv 38 LB A N R A Hh 1
P /ST TR IE S
V S TR
T —SHELN RS
N AT R O g
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e HE= 140 TR LA
U— T Rt e

Ry e
R — A
© MRS
FOUI A, S35 P S BB R A, MRS 0 8

O — Qg s
X¢=1—exp[—6.908(—B) 8
P (2.7

s Pe—ppein sy
P2 s
M g s i 4525
2.2.3 FIAEERERNERRL
FIRHUET TR R IR A0, T RASWI, 2%, Rz, R,
RS A T, T RER SR TR, MR —ANA ) RS,
RGN G IETE, LS R B S WAR, W 2.3 Fik.

\\«\T)//

&4—— \r@;
i » de N

K 2.3 L AR AU A

Fig 2.3 Numerical Simulation of Combustion in cylinder

KGN LRSS HIES) P, RE T, B mIX="EASH e, JFLGE
AR, R SRR A AR RRIRES T R B TR A I AlE . R
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EREA TR RAR, REAGLES P, WBET MFiE m = NEASH. k3
AL PAy 3 5 TP 77 A% S U806 201 % R BRI 5 A B B ARy L
R = e B EER (HT R AARFER IR, SRR 175 (A
FOEM AT — N EH L, BIE A 7005 o e sp S a8, BMECE (T &R
G B ISR HAE, ST =4 5102k, RAEEMRER
GHAT VRN T S BOA R = 4R . T A R ShALYE RE BT BB Be e AS
PR, EE RSB A AR B L. RENHLET Y TR R B 2
e R EN ZIE A A5 R RTPIRES . SR R, FHERHEN
JE77 WRBE . WRE SRR IS AN 2 (A AR A i A Bl th A A CaR1E]D ARt
FAh, WA TR A AR R A R, BIZE R8N R AR
B R R P R A AR, T, LB AR L RO B, JEE e
Eedd 5 R o R o TERRLTH SR BT/ O SEAB 5 a0 T fT s

@ GLHN T FORA ST, B E) — 5 AT P9 4% 5 10 77« s B AR B Ab Kb AR 5
FeEE AR, B RGN A NS ELN 2SS EL N IR AR R S S BB
EAIRE

@ LFCAERSM, G N RERTE ESHU S SRR & SR A R

® TN AR s AR AR e s, BIE RS Nt EP KW
W SL Wb R

@ TR IR 2R

G EBREMRLER UL ZRERIS RS, B BUR AN % QR R RA N T

JE I3 ) 2 638,
224 —HIERESRNBFAIRBEAI KRS L

7£ GT-Power i, KA RASFGET#EHEAE N AR —4edE a5 shit
ATHE KA -

@ A PR AR B

A IR ERNE R MR TN BAL A S E R r Rk, e s ARk
Ay, AERR AR RE A 75 0 SR _ ok R A Ol &) R—Fr S8 (i
Bod ) PR R . A BRAERNE S BB EOT #2 0] DLARIE B A < 1B
P CHR R S A 7 R0 T S i e I ) 45 il 25 AR e — FE RS RIRT D, ) X 3k
TR BRI R AT, R 2 P e 3 4 — o i v,

T SR A R A A e Sy R £ R X

%L pddV + | ppinds = [ Tgrad(#)nds + [ qgdv (2.8)
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Ap N AR INEL
P AR
S PR AN
Vo Pk EM
. GitkeERE
Vi JARIESE
I 8RR
G o )4 Ay Y 30
X R (2.8) HHATEUEM A IREH, N TR R EM, WAL L CFL #E
i, B
ﬂQu| +c)= 0.8m
/' (2.9
A VL wESK
VX B NE K
U, SR
C. SRS H
m. M XN RS ERE ChTEEET 1D,
@ a7 FE B S b IR A AR
SR 3 77 R ESUAEL e T I 10 26— i) Rt e T R R kA, BIFE 3% — e 77 M
AL B X3 N, 8 CLE SR T S IR 23 5 R 3 A0 N B B A PR B = 1)
RETTHE, NEA R et EAL BT HUE SR . EAIRAERES, 2itfn 72
TEF RIS EAR Sy, M RGE A R Z 5 8. Hh, EHaf EnyEtiig)
A R R 3 P e — il s (W90 IS G . A ROE Sk B TRk
J1%, A BRARNE S BOE AR AR Y TR 72 F oo iR T B R AR TR
It R, RS B 2 T ORIk . B BR AR 2 R0 DAAR S LA i
FEATRI G B DR 1) T LA TR OE . g I AR 5t
Bk, EARAERES, tHEXEBWE RS AR ELM . LESH
B, RN AN AT EE R, HE TR 5207 1R B HuE .
— B AL T AN, LS BRI AR AR S AR RS A R
TXAE AT DAAE B 2 AR P9 A4S 21— AN B AT s A AH AR 28 B 3R 7 1Y S
TRE, RIS N FE A N A3 TS A T R LB P, AT SR A5 5 B0 R ) B8 O
FEAL AT LIS 2R X R . TR RN TRl 2 s fE ), 18
A R — A CREEMFHOESD, FIRAERES ] CLRIE/E AT RIX
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RIS =
BB AR B A 2 B /NS o LA R v RS FE . AR O iR AT I R 4t
B, —F R RE B EUREZ A (PIPE) ML (FLOWSPLIT), 5 —#f
K E AR S MEE N EEKER N T ERIEAKE, EHEMEST
2 A5 B A R B I AR
W, KRS B S U R BUBOK B IR DA (0 A BRI [R], RS 20 1 55 Ak
DR E T RORE R T B K A AL BRI R . (ER, B ECK R RI B KR
TR, T BRE R AR SRR . B BRI A K T 2
ﬂ(]u\ +¢)<0.8m
AX (2.10)
A AU BB K
AX N ECKE
U. Sk
C. SfhmHH
M. i AP KR IE R 2L
GT-Power BRI BN IR RGBS RLZELAER 0.4 £,
ARG BB KL HAER 0.55 %, HHFR AR BB EEA R F 22 H
R E S B AR 5| A2 1,

2.3 BIRT7I#HIEIL
2.3.1 BIRFTEENT

7 TR T A A AU 45 R 38 P A ) 2 PR B 2240 e AR A FRAS SR B2 4
RN A TCA A ARTE T, B — AN B MR R G5 H, VE N Sesh i
IR AA T 2R, DU BBV S50 75 XA B st i bt A7 i, TR ekt
R SRR W TR S 1A SRR X IR B HO — 2 BRAS HLa%— 5 77 M B B 7 — g o
TRALEAR, IR AR — AN B 7T B B B 30 0 BR Bk 23 R 2 s 4 SR s LR £
KA RS FRHEEZ B OR S5 GRIESRE) 78870 N AR
T RIZ S ER R M . IR B R R S A AR W A S S AR AL
R B, FAREAS 4 5 BT B /NS B SR IR L 5T S I OR 28U, AT e
A FITHEE IS J) . BT B TCREFAR R (IS 7 Rt AT 24, oAk & 3T
LA ANE TR, DRI AT DUBE AL J LT TR S A SR AR, %6 T PR CIE REAR ok
VEGAR 1 I & SR, A5 B TC05E B 45 K A A7 P AN T /b i T B % TR
A RO
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A IRTTIT I AL B VX GOMER IR AR, RIS, 3% 772 (A SR AL B AT
TIRE R A IR IC T iR AL A iR — NI AR 2 2 b T E R R S A AL
KA R PYRr: (1D AR RE (2) BIRBCERHEE (3) iR (4) K
HIfiiR . 72 BRI, SRR R BN, B LB, TiHE 7
AFRVRFE S 2 R RN . HAT, SO Z N A IRGE A Ruhitik. i
WO AL A E AR I, EHEOREATER 2 B th B E S5 R ) A v A R
ANE B B R, i 7 AR D R R RRS. AT AR R R

© MFITTHIANT, R FICHIAR . RAR . N PR o0 $oeHIfE
HHIEW AR AR, B BTN T L

@ HEATSER BRI, ROZHARIBE AR B8N G (709 RURL A AT 38T 4 5 1)
FETTRE

@ MRIEHIRG M5 Foui W R At , FIHRTa BRI R, Hal PR H
FITH IR AT

AR 2.4 Pros:
SRR > BT T REA R > BT N B R R T TR B
Y
B < BRRLAIR (< e A R PR R P ) 4
Y
RIEHLLAEFESY > RIBETINI RIR T

K 2.4 AGIRcife K
Fig 2.4 The flow chart of the finite element

2.3.2 BRTMIZEIXI 5

T R 7 i 3 5 ) s R 2 B TR 22 Mtk R A BRAS AR i 2
i, BRI AT A A AR, DRI BR BT I B UL 2 A FR TCVE I e 5
BRI — 5, (R0 S B Ak A PR T B R B, A B B 5 W R TT A L
AR, B R BB R R IR, fERICRIN, FEEE=
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AT A PR CHE . S OCER A RIS T R R R TR A TR R
AT SRR RN

BURTCECRE T, ORI, HoniiE S, TSR, (RESRTHE
LA R, THER R, sockomiidb, TS AR A, EXT ALK
FERIEOR/N, W RESE. Nk, ERln oo, MATHHILEEREEEE,
WRYE G HE TR R, 58 TRE EXPRE R ER, SEIRE focliEn £ 0.

A% i 5 A2 AR L S5 A A R LR R ANAN R R A%, IR D 1 3l N T S e
RI7XATHRF R XS M (BB AL 77 B A AR R B B AR AL ClnvIAE . fL
TASE N B AL, O T B S BRSO AR A, 7 ZER A BB R R MR . T
XA BRI BB A AT SR (IR B, O T el BT RIAR, U
Kl XS s 7 ) R

WS o7 A A LT AR 1 G BRI . T R A R s i v SRS B, R K
FIRAg B &bt 5. B EE, WSS N AAAZEAKR, Mg mAL
PAEi NP R E N VA R A B i R Uy B U G 9D SRR R v d e DA EEAH D N AN
FERG A AR R T AUOLE e S R bk Y, 7R S
EERI B ARAL,  NLORIER] 73 R B RS, 0 RAFAE A 0l R AR 22 ) WS B 2 5
BRI RHBIRE . AR EEAL, WA 5 ] 3E BRIk AERIRE R I, 3E
ARG JUAR . R ASRE BTy e BN LERE & A%, A% Rl 7 )
A IEFE TR, LA e A% ) 20 o
2.3.3 BRTRES T

LERREZS T R A MBS BT ORZ G, AT IR BN 5 M A T A Bk Atk A5
PRS2 AR B (R PE S AT RPRFIE T R E K, 5 Ah 8 S 25 AF TE R

— N BHENZERS, HEshiorifeh (210 KPR, HohEm
T, WTRSRARL A A SR AREL, il T BEXTEATRIZ MR /N, Hon] 20
o, RS REALR R G E RS E R e R,

[MH{S}+[KI{5}=0 (2.11)
T8 E 2R A 438 R O 2K s
G ={g}sin wt (2.12)

L, {OYANRGFHE M REEIRE, o ARG,
1 (2.12) RN (21D K, W15
—’ [MH{@}sin ot +[K{g}sinwt =0 (2.13)
I AT kA -
([K]- &’ [M]{g}=0 (2.14)
AN FEM AR 5 RE . RF Lanczos J7 RSB AT 5E . Bl R ik, @
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BRI TR AT A B — R B LR o,  FLAE—RRAEE R R AE 17 B A2
® (2.14), A
([K1- @’ [MD{#}=0(i=1,2,--)
B0 MHEE S | D RFEEG R CRT

f= (2.15)
21

SR [ — A B R SR AE [ R O AT AR 0, YR AR 45 1 B AR A T
TR, DG RARR B, B AR AT AR A B 14T A, 4 B S R AN LA
R R A o 15— S AEEAEE e (RAD W G5 K —h [ 3RE B,
BRI S — AR i, (L L E T 425 A0 3 A W 7 L o 8 A e i A 4% 2
LEEEERiR
2.3.4 BIRTTHNZR NN 5347
ST [N 4 W 2 FH SR 45 M TE RS IR BRI 1 7 325, 6 F6T 85 Yl
THMBHREIRS, REE (1) hish HEA R A{P(0) e R, (KB FEE)
TFEAE Ay
[MI{S}+[CHS}+[KI{5}={P(w)}e"* (2.16)
I FE LA 53V R 2R 3 ot FC A TR A o El -9 280 8 v R 48 KR Rk
ANT SRR IR, T R HURR K B R 2 o S e e v, TR SR R R
2 Ik PRI AT SR 17 437 41,
ELEPN:S S
O3 =[g1{&(w)3e (2.47)
575 B MIEE AL AR {u (o) P BB A AR BR{E (), AR L T s, T
2 (247 SR, TSEhR A, RATRESRAF I s, T, — R Ut (2.17)
HEAT UM B
FTEALER, ZUSHIAHLE, BEIESMEATIE o A IITCHLE FEsh L.
~a’ [MIO3+ KOG ={p(w)} (2.18)
B (217 PRIBEAMSFFRAR (9) B AEE, 4% e a8 TR,
~a’ [MI[HE (@)} + [KIEHE (@)} ={p(@)} (2.19)
K (2.19) HINBAAE FRIZE . R a IR, MR, o
Te[b]" 13
~a’[¢] IMI[BKE(@)}+ 4] [KI[EHE (@)} =[] {p(e)} (2.20)
e [IIMIIAMES (730 FEHFE: [@]TIKIL d19BiA (730 Wi
Wk [b] {p(o) AR T &
B SR PR AL IE A, I SRR RN SR B RE FRE 3 . |
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JoR R AR S B R R SR ot A7 B, 3K 6] A B VA R B aa B T AR I AR A T
o K, EXMEHT, BIEESTEEAMEH), WKZEs) 7 LS
— RIS G R HE RSt
—’'Mmé () +k& () = p, (o) (2.2
A mi s BT TTE k O | TS HIRE . pi R i S .
FAAMREEAS H I N TSR R JS B AT DA RS I N SR A4 5«
&= ¢ Ho(ey (2.22)
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3 & ITIEEEHE

3.1 BIS

GT-Power [ACHEHE A2 F P @ A, ARV BB (s i, Bl R &
B4 - KZE: Flow. Mechanial. Thermal. Electrical. Control. Analysis 5 General,
O3 AN AR T 1) o A — RO B R B DY Rt FEACEI . H S,
BTN SRS, DRSO @ R A H T,

B SERRE . RS RS RGRMEN S HER TS, AR ENS
BEEBAY, I8 P R G B R X, SR K B ALIs AT PR R AR K Bl
MUTERERE . R BE HisiT S8, Wi B aFEs]. KRG TTIR I EEE .
WSzl BOE St ZE 0L RGE IR A% s BT ORIAT BRI B AL B, X AR ]

THBAFIERE . SRS HOE SO R SRR, IR 5N 12
. map BIHATHIESS AL, DU R R TR AR R B A
W, JHisAr Ui Bab S, P AT DU e R A S i U 4 e 2 0 AR i AR
KRR B, RENT MRS R AT AR, F B =R BB
B B R TR E S HR A B E AR

3.2 ZEHRBIMESL
321 RANEBEARSHREHEY

AUR B S0 GO R BB A IR A ] IS SERY DI FE 42 LTI K )
Bl EEHARSHONE 31 Fim. B PERE R, SRR R hih8
B MR B LU AR L, PO R SRR B R 3.2 TR,

R 3.10S FAUYDMEEEFE A BRI AR L E R RSB

Table 3.1 JS400ATV-type single-cylinder gasoline engine motorcycle Main technical parameters

e\ FAT HE
A5 T R A Y P AR A
B4R XATHE mm 83X 71.6
IR -4 8.7:1
PRIEDHE kw 16/6500r/min
B KA R Ne-m 26/5000rpm

AR 6 A itk % £ 307°
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3 RENLTIEL I E

43k 3.1
e N FA HiE
BESTIT A 53 HHEHEES 628°
AT R R i i £y 66°
HEAT I A S it Al 438°
(BT gL

R 3.2 08 KR YbME BEFL R BRI R BN LA I B 5K

Table 3.2 JS400ATV-type single-cylinder gasoline engine motorcycle structural parameters

TR JE P <Xy JE A
HE i ELAR mm 48
TRIEE R H M BLAR mm 46
K= mm 250
2 i AR mm 35
HAE H g BLAR mm 35
KB mm 35
HE i ELAR mm 70
B H i ELAR mm 35
K& mm 35
1 M BLAR mm 35
H B E I E AR mm 35
K mm 60
HE O AR mm 29
A H T AR mm 29
K& mm 400
EES mm 83
1T mm 71.6
EAKE mm 117
B A 2 mm 0.5
JE 45 L 8.7
T 5 W P k 560
T ZE IR L K 570
RELHRE k 550
ST I EAS mm 38.1
ITTAIBR mm 0.06
H T IR NERE mm 32.7

STIRIRR

mm

0.16

ik HEE EE R B KR A MR 0.4 £, HUE 35mm, HHE

&%, HUHE 45mm.
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3.2.2 (nEEEREL

3 KAWL TAEL R A

GT-Power H 77 FBLY () BARPIRINT . B, fB3) GT-ISE #1EF &,
771 GT-Power F 7 Ftifl, £ H P A B AEF & B s @ scfE (file), 7E3RH
[P 19 iE$E GT Project Map Ff s OK %41, 7R3 H % 11 i $F GT-POWER,
R At OK HeHl, MBI Cald: A5, T Fat B, AR
Pt 3 508 e v BB SR R A B AR DI, DA s BRI IR E AR, X
TSR T DX SR AR, NGB LI, AN R B R A AR R AR
B ERAN R 2 AR BT DU R RV N BRI RV s, HEATAR
WS, P RRR Dl AR B B X R, S bR e, TR
Z A PEE . A B BTV A S BB 7 S50 B

@ HERH B E

X i “EndEnvironment”, SR Ar % Aenv”, FrmAWIE 3.1 Fion 2%,

=] Edit Object: env

S

Template: [ EndEnvironment

|
|
|

Object: l eny
Comment: ' |
Attribute Unit Object Value
Pressure har v 1
Temperature K v 300
Pressure Flag standard(total) v
Composition air
Main
[ OK | | cancel ﬂ

K 3.1 MR E

Fig 3.1 The setup of environment module

@ B R E

K H“EngCylinder”#44, I-1% B 411 3.2 Frn 240
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= Edit Object: cylinder

3 KAWL TAEL R A

Template: | EngCyllnder

| | Ohject: Icylinder

|
|
|

Comment: I |
Attribute I Unit Object Value
Start of Cycle (CA at IVC) def
Cylinder Geometry Ohject geom
Initial State Name init
Reference State for Wolumetric Efficiency init
Cylinder Combustion Mode ' independent -
Diagnostic Output Flag Istandard v

Main | Models

OK | Cancel Il

K 3.2 AHTRLER 3 B

Fig 3.2 The setup of cylinder module

X i F“Cylinder Geometry Object” = #]“geom” 54K, #EFE“EngecylGeom”, 1X
HEMANSHLAR, HRRRSELN K TUATAR. B ZAHEURIES, i OK
TR AFNS AR AL I, W& 3.3 fis.

= Edit Object: geom

Template: | EngCylGeom l
| | Object: | geom ‘
Comment: ‘ | I
Attribute Unit Object Value
Bore mm v 83| ~
Stroke Flag rue-stroke v
Stroke min v 716
Connecting Rod Length min v 117
Wrist Pin to Crank Offset mm v 05
Compression Ratio 87
TDC Clearance Height mim - 05
Main
OK . Cancel ]l

3.3 ABLBHURE R R E
Fig 3.3 The setup of cylinder block pointer variables
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[ 5, s “models”, W i “twal”, i $“EngCyl TWall™ = L il B AR 8 I v B AR O
¥, WHE 3.4 Fiow.

=i| Edit Object: twal \ [EX

- Termplate: | EngCyITvall

|
i | Object | twval ‘
|

Comment: |
Aftribute Unit Ohject Value I
Head Temperature K v 560
Piston Temperature K v 570
Cylinder Temperature K v 550

Main

OK : | Cancel ‘|
B 3.4 SRLBEHE FE 1 B
Fig 3.4 The temperature of the cylinder

Wi comb”, HEFFHHMERY, FFiEMKSE, W 3.5 Prn.

_=i| Edit Object: comb
Templete: | EngCyiComShiche.

" | | | Ohject: | comb

J

Comment: |
Attribute | uni Object Value
Anchor Angle (Typically at 50% Burn) 5
Duration (Typically from 10% to 909%) v 25
‘Wiebe Exponent def
Number of Temperature Zones two-temp v

Main  Optiohs Advanced

K 3.5 RLBER IR PR ) B0 E
Fig 3.5 The setup of Set the cylinder block combustion model

© b AR i E
2R AN R DY PR AL, PR R, SR E WA 3.6 .

24



0 N T e A7 3 KAWL TAEL R A

_=i| Edit Object: cranktrain [
Template: | EngineCrankTrain l
skas Object: . cranktrain ’
Comment: l |
Attribute I Unit Object Value
Engine Type 4-stroke -
Number of Cylinders 1
Configuration of Cylinders in-line -
Y-Angle ign
Speed or Load Specification speed -
Engine Speed RPM - [RPM]
Engine Friction Object friction
Start of Cycle (CA at IVC) -95
Main | Advanced Cylinders
Lo || cmen |

K 3.6 i Fl AL v
Fig 3.6 The setup of Crankcase module

SRR SR B Jn, IR SIS B Z R 500 2 SCHF IR
Pt B @A X AT IR e 4 . IS I RG] 3.7 W R s

. si-injgct-01

S| - Yialeis L
B —&—-E—-0—-F—-o
env-01  27ircleaner-021intrunnetBibott-01 intportiftbalve-01| cylinder gxhvalvextiport-01 3exhrunner-014  enu-02

engine

K 3.7 BRIV A BB HAR R
Figure 3.7 Simulation Model single cylinder petrol engine

3.2.3 BITSHAINEE IR RIE] )AL 18
B ST SE R DL, IR T T B B ] SRR TR WS I DL S
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55, & “Run/Run Setup”, %Ik E Wi 3.8-K 3.12 fiis.

E Eun Setup

Product: ‘ GT-PCWVWER |

Project: ‘ D2 Thiadelrny W Trnd gt |

Attribute Ohject YWalue

Caze Legend

Short Case Legend for Plotting RPh=[FFh]

Legend | TimeCortral || FloweCortral || ThermalContral || ConvergenceRLT |

l Ok ] [ Cancel ]l

3.8 Legend Z#11X &
Fig.3.8 The setup of Legend

E Eun Setup
Product: | GT-PCVYER |
F

Project: | Do vEThodelry WG Tmed otin |

Attribute Uit Ohject Walue |
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Ok Cancel |

3.9 TimeControl %% &
Fig.3.9 The setup of Timecontrol
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a
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P 3.10 FlowControl %% &
Fig.3.10 The setup of FlowControl
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& 3.11 ThermalControl %% &
Fig.3.11 The setup of ThermanlControl
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Product: | GT-PCWVWER |
F
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K 3.12 ConvergenceRLT %X &
Fig.3.12 The setup of ConvergenceRLT
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Fig.3.13 The setup of case
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Fig.3.14 Cylinder output Settings
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3.15 HthikE % E
Fig.3.15 The setup of Plot
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Fig.3.16 The simulation model Engineering drawings
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Fig 3.17 6000rpm cylinder pressure test and simulation comparison
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Fig 3.19 Simulation of the speed test and power comparison
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Fig 3.21 Simulation of the speed test and compare fuel consumption rate
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Fig 3.23 kinds of cylinder pressure is increased rate of speed
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Fig 3.24 6000rpm when under different valve lift cylinder pressure curve
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Fig 3.25 5000rpm different injection timing when the cylinder pressure curve under
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Fig 4.1 engine casing assembly drawing
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Fig 4.2 Exploded engine shell assembly
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Table 4.1 material parameters of the shell

MRS 5 ¥ I B (Gpa) B (g/lem®) MEV/N =M
Bl 70 2.76 0.3

FAREE LS5 R B D15 5 DY T AR B e X AR BEAT RS Rl 4, S PR eI,
AR E R BT R N 6mm, R4 304812 LT KENHINUAS R TCHR
BN 4.3 fis s
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Fig 4.3 Finite element model of the engine casing
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Table 4.2 Contrast of natural frequency between finite element analysis and experimental analysis

B % gl Rl RE PRI bt
7 666.12 68211 23% AR AESNEIZ, G SR RIR R
BAKHEIRS), GLERIENHE, BT
0,
8 846,51  871.43 2.9% [
9 12432 122125 18% AAMEAEES), AR ERIERK

10 13532 1387.34  2.5% A miBIRANREIZY, EARIRS)A 5
11 1461.0 14838  1.6%  GLKHFLIRE), BAIRINA YR

12 15734  1601.52 1.8%  PIUAERMIRS), AR A L
13 1693.6 173355 2.3% iR RMIRS), BARIRSIA Y E
14 1799.8  1849.48  2.7%  EAKIRZNRGL, PO R RTIRS)

15 1935.3  2055.47 5.8%  EAKIRZNEGL, PIONAE 55 R IBIRS)

K 4.4 7315 B IRBLE (N BA N _EE T R)

Fig 4.4 7-15 order vibration mode diagram (from left to right, from top to bottom as)
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Fig 4.6 the ten-order of the verbration shape of the engine shell
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