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Numerical simulation of the compression release

engine brake system
PHERE RAE ARE AT &
(Hesesh I IR A 7))

& ZE:ASCRA GT-SUITE BT —MEREBRMR L S BIZH R ERR N RS, (8hE. &S
A HhFHITHARENE, BIHEERSINNKGERIEEM AR, RAAT GT suite FEAT
U AR TN & sl BIzh R G a0 4 EFIN NF, HEEMTAE—ETUNARSHGNOTRAMY, &
ENFIHREFLABEHN TR,
KREIR: LHFIE. HEBE. ROZE. BENE, WA
Abstract: This paper introduces the process of co-simulation of thermodynamics, lubrication, structure
dynamics of compression release engine system. By comparing the results of simulation and measurements,
The GT suite is proved to be a good tool in engine brake system development, it shows the capability to
predict the performance and dynamics of engine brake system rather precisely, the component durability
can also be simulated together with other FEA tools.

Key words: Engine brake, numerical simulation, thermodynamics, valve train, durability
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Abstract: The paper is mainly concentrate on the thermodynamics model of
the diesel using the 1 dimensional calculation software of GT-POWER, the
matching of the turbo-charging is calculated to improve the economy of the
diesel and to achieve the decreasing of the temperature of the exhaust gas.
Relying on the calculating model of the diesel, the performance of the highland
is calculated.

Keyword: Turbocharger, Matching, Altitude capability
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The acoustic performance of intake and exhaust system
based on GT-POWER

XINE AR AR
(AeiRAE R ER M AR AR, dbst, 102206)

B R ASCRIGT-POWERERAFLE R A R i e 3 R DUV L B B R g it b, b HE R SR AT
TR, SEREFR ARG FIEREOT T, HRHE T AME PR T LA MR RERIR, AR SR
KANPHRR G KA Z A ER AR, AR RIS A ) TAE RS, POt K
RAEHE: BN RS GT-POWER 2

Abstract: Based on a four cylinder gasoline turbocharger engine model, the detail model
of exhaust system is set up. the acoustic performance are analyzed. The performance l|ose
was calculated at full load. The research can provide the references of the exhaust system

development and reduce time and cost of test bench.

Key words: gasoline; turbocharger; GT-POWER; acoustic
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Modeling and Optimization analysis of the Engine

of Economy Power Racing Car

SAER SR RS
(i TREHOAR R AR TR A, il 201620)

WBE: HTRF125m aRFAXEEL DI R K FARB L FE, RRFRAEGE
SRR BRI B B HE R R R M SR A G 3T A AL AR G RS e, ERT AT
o A RFAIR GT-power 5 — A RBGIREMEGLE R 5 RIS FIBHFERAITITIL,
BELMH R, RG AR GE TN B e SRR ET R A0t HE R 7R RSN E A
FEGHTHRNZE, BRI HERER., LhE R LA, GT-power A A L 456570
HE, mKIEEN 5. 8% iBiL GT-power B9HALE, AR KA ERZ T 30%, KikiHi
AR T 17%,

RETE] . BE A ; KB FMN: T HEAIF A GT-power

ABSTRACT: In order to improve the maximum power and reduce the fuel consumption of a
naturally aspirated 125ml single cylinder engine at the same time, the effect of different
intake(exhaust) structure parameters and compression ratio are investigated in details based on
simulative analysis and an optimization is carried out. First a physical engine model based
simulation scheme by using 1-D GT Power is set up. Then the results of simulation are calibrated
by comparing the original experimental data. Last the fuel economy is optimized based on the
calibrated GT-Power models. After compression ratio (CR) and intake(exhaust) structure
parameters valves are optimized, the performance maps of engine are obtained. The experimental
results shows that the GT-Power model has sufficient prediction accuracy, with maximal error of
5.8%. After optimized by GT-Power, an increase of the maximum power up to 30% is indicated
and fuel consumption is reduced by 17% at the same time.

Key words: single cylinder engine; fuel economy; computer simulation; GT-power
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dm, L Mme—m
AS — (D
dt =7 7,
— * _t * p—
—d(me mb):puAfuT 1—6%*’ _ M *mb (2)
dt 7,
SL*=rnlSL (3)
0.5
u, = m20.08u{&J (4)
Pi
0.75
w*=mﬂ3g{ﬁq
P (5)
-y
T, = * (6)
Sy

Xrb my, my SRDVREE R R TELN AR, A D KIERRTER, o, p, R

KRB SR RS KN R SR, Ly, TR, U SR TR, S,

*

U by Ty OB ETEERAGEEE, WRGEEE, FEW R K RS E R 1), 7
B R TAE S T S EOATRI, A% 0 DX R 21 5 R A m AOYS LA 0. 5-1. 5, it
KIGHEREIEFE RETE N 0.6 - 1. 26, 228 RE RETEHY 0. 65 - 1. 64,
2.2 BREE

JR G R B ALIE 5 S HAR R AT R ), H S 5@ i iy R I 9 RIS 5ok R
iR KIRIE I 9%, AR5 ARSIV R AT T . ASCAER] Livengood - Wu[10]1 8143 T3
W7 FLSE G h R A R R RS, JEE CURHE AU IR 7 PORIRLEE T (560 SR 500 1 3l 1
KIEIBSf T o HBEER LN (D) FIEB)

tknock dt
YKnock = J.t ? (7)
Ive
—2.3737 316725
7=5.3502 xlO's(TPj (1= goer ) WX A0 7 (8)

tve F teou T AIFRRIESIIRMANZI] (IVO) RUBBIFMENZ;  yeen REHHEAE,

HHDy 0-0.3; A REESAL, HIEHZE 0.75- 1. 16, BIZfRHKE, TR
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HERESHOREARIE A (8) b, FrLAASCHIBAZ BT MBI FUE A T 97 S35, AR
BRI, RS FHT RS . ST 7 B T R SR BT SRR Sy, T AR
IR RS E R (KD 505 B 50 OMBF) M9 1 BB AR RS A 2 . R0 B AR, Y o
IR ST 1 FF FLRRE TR R (KD Wi VRS A R R AL RIS 0K, I I 783 X 35k
RRALERE .
2.3 HESH

A3 GT-power 5L Honda PAFLRBNHLAMERAL, W 3 fus. % 1 RSN
HAZH.

Kl 3 GT-power K BNHLEH LA
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BAZH Kl

AR 1
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JE 45t 9:1

=77 50 H AR
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ARk 2517, SOHC B2k Ik
RANHLIIE 24. Okg
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R HFE 9. 68N. m(4000r/min)
AR T FE 367g/ (kw. h)

2.4 RIAMVBEE B A%
FE SRR T AR Ap, R (BT 0 R BTS20 JEHLIN o T B0 2L RS R BN Ak
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BEARIIFE, W2 R RSN AR, BN SO R R 7). B R B A T s, 3047
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M5 HETBUE AR 10. 75 KDL B IR TR R ECT 0. 25MPa,  BUERRZHY
MR RAEHL N 9. 9.75. 10.25 B 19 [ 77 Fh i 3 76 A ] £ 1 #0352

0.17570. 25MPa/° CA HIJEH . Nk, &R SiThmR BRI & br i, 48 ELER 10. 25,

1025
~a

| Engine Spesd [RPM)
G000

(a) Th (b) JARIH4 6
B 6 F i LU AR AL HT = S B

K 6 AR EEGE T, H4E LR AT R 5 Dh o SRR AR Lo M mT LB 2 (1 30
23], RIS 1 10. 25 R4 FLTE T i 18N 018 2 Thaeid 2 A T AR AT LL SR AL B 4, [RIBS
PR AL T A sE A
3.2 A BN

R AU S5 R B R AL A8 AR — AN RN T AR AR U iR a)
FEAFUEN, MR AN, AR BEET [ ANZS [RARAf, BRLEEaE 7E 2 <80 )
e S R AR o AR SO RGN AR EEA WA 7. 55—, 7EEML 20mm BES
BRI EA B P 20mm y— A BEG HEUE KRS 104 40, 60, 80 100, 120, 140 #
ATVRE, BT EALA Y 20mm, PRIUREC T S 10mm AR FRR. B35, R
0. 2L K intend-1-1 B #eplia i, LL 0. 1L N— NS KBS R AR KN A 0. 3L, 0. 4L,
0.5L. 0.6L. 0.7L. 0.8L #EATIFE. LURBIHLI DI FmFELE AL H bR, IF BB ER A
R, Ay AT RS BRI R AR e e s o R B pL i FE AN B0 1 R 52 . Jld GT-power X}
B A BE RIS R AR R AT BB, A9 B R R R AR I S T i E K N
40mm, 2R IEAFA 0. 6L.

6.5 Brake Power () 370 BSFC - Brake Spacific Fuel
riginal
optimization

. e —

et O]
I

BSFC [ghWh]
o o v

Engine Speed RPM]

(a) Th% (b) R AE
K7 S RGEMALET G 5T
B E 7 A LA RS RGALHT S BT E, KL ELE 6000rpm” 7000rpm B I 5 42
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THECK . BEHELE 4000rpm 6000 pm 1K SN A LB AT A K. MIERTLKE, ke
TSN AR R, BRI 5o MR, AR LI P IR
I T R RS R A IR«

3.3 HRE ML

WEEESEIRE, HFRUE K A B S RmHEE N E J1E B, A sZe & sh AL
ThE, HAE. WFE. ARG RIFLHEERA SO SR A g, HERMF. T E
ldl, Wemm T 4 B, HKERPEREAE, Wk 8 HEmE. ASOHHFRE EE,
HEAAE 2 A0 4 K RO A
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r
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Kl 8 HEE s e

JEHHERE 2 K FE N 254mm, HESUE 4 KB 98, BLIRHRAL 43 il i B B K
WE M 1504 200, 300, 350 Al 40, 150, 200, 250, #BLA 50mm Hy—A B KHEATRALTTH .
MHEAE ERMRAL BIBE T 16 184 204 22, 24, 26, 28. 30 BHATRALITE. HITFHES
ERBEMACER F7E 2 4 KA, FroCh 7R ARG AL T H A B35 2 0 B
. HESEE 2 R0 4 KBBR8 i GT-power MR I, Bl HESE HAAM
WK, RAWLIITh RS S BRI T o (R GHRE M EAB L 28mn I,  ThEA
BRih 25 B R B THEE 2 A0 4 (B AHES B — R, BEE KL R ShHLIK o)
FEAHAEHAT 2

HTHFPE AW E R, LIRS 2. 4 MKEIRRIFUEER, REUNEUE ER
%, FHFUE R XBUE TR, R 20 4 llE 6 MR, WTRE 2,
3o LEREHERE 2 F1 4 M BTG R, HESE 2 BT PBOMFE B MK FE 433 150mm Al
200mm FEAT 22 ST o M HEUE 4 [RIREEL T P B FERAR A BE 23 7 JEEL %) 98mm 1 40mm.
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5 24 200
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LKIHAAE AT
ES B4 (mm) K (mm)
1 16 40
2 18 40
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5 24 98
6 26 98

L GT-power MM EITRGRH, HFRE 2 BJ7E 5 AR, MHARE 4 TR 6
MWFERAC. RATHFRENRA T ZNER 26mm, HFSE 2 FWKEMEZS 5N 24mm Al

200mm, HE 4 A ENEAR 72509 26mm AT 98mm,

7.5 [Braka Pawar (3 370 BSEC- Brake Specific Fusl Gonsumation. Gyl
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& 5 & &

BSFC [ghiN-h]
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& o 8 a

o b e
B9 HEUVE DAL HT JE XS EE

9 EHEERA S AFEHLR BN T R A AR RS b o R BNLAL T End i, PERESE Tt
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3.4 mSAMHA

e A G =k A e DI Ny & NI N AV S E SE S & AT W
frox BRI R BRI EHE R RE o A b7 B SE 2 RIE I S T AR 26 1F T, DU EIHL
BRI Z 5e N B bR, AR EHE SRS IERT . SIS AT 86384 4000rpm 8500rpm, HEHES ]
B S AH AL B PRGN LI “420° CA” , 2B “4° CA” o JRHLIEES TR S A A
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Wi GT-power WITHE /MR I, R ANHLIFE HAN R fe (3 A BC AR AL A AR AN F 1, 1
SR FH ] 5 RYTECSORE AT A AR A TR] PR el X ) P TG vk L R BT s B B AR CARARAS o in R FH ]
AR T IE I 5t RRASE R B LAE AR AT e 1l i 38 fe K Tl e HLMFE R ARG, DRl AR R kRS T TIE A
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MR IER 5 5, J5 SRR 4.
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ORI PASR AN [F) 300 T B 3h A AR 2 5 1, R T #EAE 7000rpm—8500rpm A7 i), H i
FEFE T e R R T
3.5 RIWRMER

WAL T GT-power X RZNHLIIELALE . BEHFE . BB R AL B 2443 H ALK
SRR3R 5o

% 5 Honda LR SIPIRAMRNSEL

RN ZARACTH ZH
JE 45 b 10.25: 1
BEE K 40mm
HARERE (LD 0. 6L
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HAE 2 (KE-HE) 24mm-200mm

HAE 4 (KE-HRA) 98mm—26mm

A TE AR 4000rpm-5500rpm 464° CA
6000rpm—7000rpm 472° CA
7500rpm—8500rpm 472° CA

HEATH A, 4000rpm-5500rpm 240° CA
6000rpm—7000rpm 244° CA
7500rpm—8500rpm 248° CA

i i
(a) Th% (b) MR VHFE

Bl 11 REFLRAL T JE X EE

LR AT, KEBLKIE) 1 B GRS AU A 7RI 5.
Bl 10 Fiizs, REDHLIE il N oh 38T B, SRR ThSRARTHE 30%, S 7. TIKW. IR
ST PR, ECEE N RAHE AR D T 6%, 1 s T I T AR R 0 B
%, RMVEFE AR 17%,
4 G

AIALH] GT-power X} 125m1 H AR TR BIHLHIHEHE LRGN A LT O L, HH
¥ B RAEA SR RN ARIZ AT RGEHIE DL TR m R SR 25 . IR At T,
WG H AR 418
(1) R4 TR A BRI SEM AR R R, EARIGIN T 4 EE T LASE i A S LB A 22 G 1k
EX AR A I R 1 R R B XU BRI, 5 R fE T AR A SE I K 3R, R4 A 2%
i#% 10. 25,
(2) BB K BRI 2 e, NSt RENFLIKHEAE 6500rpm — 7500rpm
AR, JFHREMRN, BB AN ey [ v . SRR S0 R, I HE
ERER A, 7T BObE KWL E) R 5 o R R BN TE ot 2
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i, HAYEREE RS, BRI T 20%, BAMMEFERRIC T 12%. dtsh, fRALEi<AH
A7 AT AR e R ST T AR i 28 G 1

(3) I BB I T vk € T I AT 58, BRSNS AU b K Dh 24w 1 30%,
PATTEAEPEAR T 17%.
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T GT-POWER HEAT XU B AR KI5 EAF 5T

Supercharger And Turbocharger Technology Simulation
Study Based On GT-POWER

wAOH WiE B MIEE ERN
(KZIREB e EK 4011200

FEEE : PiFH GT-POWER BAFHEAT R — R R IE (SCHTC) HARTT RATE M, BIFLE 1. 0L
TR I B ARG LIRS 5 AR5 58, 3h A Mk 2 2. OL 5 SRR U SRR AT AT 1k
IIMTEE L SRR ERAR, 1%KL 1000rpm %% 5 4 H & @ AR MR e ik B4 2. OL K 3h
IRZIWARE Y S o

KEF : GT-POWER. HIMEE, REME. shh

Abstract : GT-POWER is used to simulate a upgrade twin supercharged engine (SC + TC), the aim is
investigate the feasibility to achieve the power performance comparable to a 2.0L normally aspirated engine
when addition of mechanical supercharger technology based on a 1.0L turbocharged direct injection engine.
The simulation result indicates that the twin supercharged engine power can reach the power performance
comparable to a 2.0 L normally aspirated engine except for 1000 rpm torque.

Key words : GT-POWER , Supercharger , Turbocharger , Power

1HS
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N R ENHUATR R SRR BN RE, B B R BN SR BNk Jo A% it ki 3] PR
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FETH FF RPN, i 2 G I RR I IE B FR LM RE B, W TRINF AR WU R L, (R A58
JAAK, PeE . T GT-POWER 1EN—ChH AU HERE b — 4RO B, HA TR R, A,
W RE RS AR R, FERBIWIIT KAV R 1eAIE R 35 AR .
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RENKF B AT AT P
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The Exhaust Gas Temperature Management of Diesel

Engine with Variable Geometry Turbocharger
PSS ST
HE S VAR A IR A A ER L, K 130011

FHERIA GT-SUITE — 4B AX XA WHTC B TREERBTIN , BRI VCT FFE |,
BRI PEAFZEZREE , REXRHH WHTC BEHRFEEHE , NMRS SCR FAERN NOx #yE{LM R,
MRERKE , VGT BEREBE NIRRT WHTC BHREER , NRFNIBREERFT —ENESE L

KA BB LA, , VGT , WHTC , HHREE

Abstract: Forecast the engine exhaust temperature in the WHTC cycle by GT-SUITE software. By optimizing
the VGT opening valve, the engine air-fuel ratio will be reduced at low load and then engine exhaust average
temperature in WHTC cycle will be improved to raise the SCR conversion efficiency.The results show that it can
be effectively improved exhaust temperature by optimizing the VGT opening valve. It is significant for the engine
exhaust gas temperature management.

Key words: Light diesel engine, VGT, WHTC, Exhaust gas temperature management
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RAFH RGN EH BT
The Investigation of WHR on the Large 2-Stroke

Diesel Engine Performance

RIR Froeid Rkt
HRR B TR T AT BR 2 7]

B E AXHARTRANAREN NIRRT, NFEREAEN T RYA GT-POWER {HEH#
B ARBHEHERIETHFEERR  EHERENEM ES BN THENDREFZE3 HRERN
WHR E£#l , AR TTFEEHFSZBR T AR,

RBW: RANARLE. MA. AN, GT-POWER

Abstract : This study investigate the influence of WHR on the large 2-stroke diesel engine

performance. First, an original engine model which is validated with test data is built by GT-POWER,
then based on this model, the WHR engine models with and without power turbine are built

separately. At last, the engine performance under different exhaust bypass are calculated.

Key words: WHR , marine , diesel engine , GT-POWER
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5 V6 SRR LT KRB ST
Analysis on the balance and vibration characteristics of

an intensified V6 diesel engine

Mot okoR IEVE XFER] ma g
CHRE A6 T7 R ST FE T

B B A4 90°V6 EmAt, A1 A GT-crank 17 A4k 43 = T Bk 15 AL A AT AR AT 8
MRS E RXPDRAEF R SAT T AL, ARIETHRAEHA, Tiregkat, ﬁdyﬁ PR AT,
R T AR A 2 A BARE 71 43T HEAIRFNAF A Rvh, RS TAZ RO RS T -FE 7 £
XA R - Kk FRL
Abstract: In this paper, aiming at 90<¥6 diesel engine, the vibration simulation model of the
whole machine was built by using the GT-crank simulation software. And the model was
calibrated by the acquired vibration bench test data of the whole engine. On the basis of ensuring
the accuracy and feasibility of the model, through the comparison and analysis of several
schemes, the influence of unbalanced moment and overturning moment on the vibration
characteristics of the whole engine was found. On the basis of these studies, the balance scheme
of 90<¥6 diesel engine was put forward in combination with engineering design.
Key words: diesel engine balance vibraton intensify
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FIRIEE, fHRH THIE SUHEIMA S ROBRE], BR Vi2 fL. 90° V8 HLALAL, —MIhL AR A Sl sy
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K2 FHRIRNRPEHHR

S5 4 46 Jr R SCHE Te Ja s VNI &L i JE S IRBHENE
(mm/s) (mm/s) (mm/s) (mm/s) (mm/s) (mm/s)
5 37.1 37. 1 31.6 31.6
E D! 2.9 65 65 56. 1 54. 2 72. 65
23.2 42.5 60. 5 42.5 60. 5
5 28. 6 28. 6 25.8 25. 8
e 1.3 36. 6 36. 6 34.9 32 45. 07
9 20.7 41.6 20.7 41.6
5.1 22.5 19. 4 23.4 23.4
E X 1.3 33.2 32.7 31.8 29.5 37.43
8.4 18. 6 22 16. 6 33
4.212 19.773 19.773 17.55 17.55
LEX 1. 287 29. 133 33. 111 31. 122 29. 484 35. 7
9. 945 19. 422 23.4 17. 082 31.473

W BRI 1 5U5% 2 WG, BHURSIZIE 72. 65mm/s FE(KE] 45. 07mm/s, FEAK T
37. 8%, Ui — AR AT IHE U 10 Sy REXT BN LR BN DTk 1 37. 8%,

M ERTTS 2 555 3 WA, BHURSIZIE 45. 0Tom/s FE(RE] 37. 43mm/s, P& T
16. 95%, Ut B —IRAERBHE ST BN LR BN 5Tk 1 16. 95%.

S ERTT S 2 555 4T LA Y, BEHURBNZUEE A 45, 07mm/s FEAKE] 35. Tmm/s, B T 20. 8%,
Ui IHBURL FHE A A PEXEBENLR BN 5Tk 1 20. 8%.

i PA_E A n] A O BEHLIR B SRR 1 23 30 D B SR A R — AR IR e 0
TRAERNE A B0 S AR BT 2R Rl e s iy RS
4 R JIETE TS Rt

4.1 EPPEIE IR
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AR R A0 R G R R R A T AR T

Regulating rule for Speed-Adjustable Compound

Supercharging System at Plateau Environment

Bt AR RIRE SRATE R
(LA TR AU S 4822,  dbat 100081)

#  F: VADEUTZ 2 3]49 BFOM1015 SR ibblh 150 ot %, A1 GT-SUITE #4476 # 2 7 AL 45 70 &
RIFFT LA KA, F AT TR Ak b, B2 7 TSR E SR RBPIEAR,
TR T TR ARG AAEF . mEG, ANAHRENBAR, ARBADTREEfr GBI
A AR, MER 4500m T aY TR R B AR R b TR R A R ST T HRAL, RET A
FPE LI T & T 18R AR A2 4R 49 AP,

RAE): Kb, THLEME, HRAB. GT-SUITE

Abstract: Taking DEUTZ BF6M1015 charged diesel engine as research archetype, a model which
is able to predict the engine performance at plateau environment was established based on
GT-SUITE software. On the basis of validation the model, a speed adjustable compound
supercharged diesel engine model was established. Meanwhile the influence rule of the
supercharger speed on engine performance was illuminated. Finally, the optimization of
supercharger speed at the altitude of 4,500m was performed based on the maximum of dynamic
within the limitation of the exhaust inlet temperature and the maximum combustion pressure,

and regulating MAP of the supercharger speed was proposed.

Key words: diesel engine; speed adjustable compound supercharging system; plateau

environment; GT-SUITE
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TERRL, FAZRIT, KRB IR, /& NEDC /IR TIUT AL A 1K,
XBE: HAHK %FH GT-SUITEmp ALKk

ABSTRACT : Dynamics and fuel economy are two important evaluation indexes of the vehicle
performance. The vehicle model was established by GT-SUITEmp in this paper, which was
calculated the vehicle performance and fuel consumption. Based on this model, We improved the
fuel economy through optimizing the final ratio. The simulation results showed that the NEDC
fuel consumption reduced owing to the optimization of the final ratio.

Key words: Performance Fuel Economy GT-SUITEmp Final Ratio Optimization
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FHEE :FUF GT-POWER XS RS ESHASHTHIIZMAE A E, TET 7 I8Es%E
B, ARRRE N A SIVIERERIL. FEEEHRRIRIE , A TR ERESHEER.
KHBIA SNl GT-POWER {iALIRIT IHIAIANE

ABSTRACT : A turbocharger engine thermodynamic performance model was established by using
GT-POWER software. The main tasks were the selection of the turbocharger, establishing the intercooler
model and performance improvement. Finally we tested the engine on the bench, and make sure the gas
exchange simulation results were reasonable and credible.

Key words : Turbocharger Engine  GT-POWER  Optimization Design  Experiment Verification
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The 0-D Predictable Combustion Model Based on Neural Network
and the Modeling Method

ZHU Zhen-xia', ZHANG Fu-jun', WU Taotao', HAN Kai', LIU Yang-yang', PENG Qian'

SHANG Hai-kun’, DONG Chang-long’

(1. School of Mechanical, Beijing Institute of Technology, Beijing 100081, China
(2. Hebei Huabei Diesel Engine co., LTD, Shijiazhuang 050081, China)

Abstract : The 0-D predictable combustion model based on neural network was put forward, which is appropri-
ate for combustion prediction at both steady and dynamic engine simulation. The major procedures of building a
predictable model were introduced by an example, including calculation for Rate of Heat Release (RoHR), pa-
rameterization for ROHR, establishing and training the neural network. Firstly, the in-cylinder pressure curve
was smoothed by moving average method and the RoHR was obtained by thermodynamics. After that, mathe-
matical algorithms were adopted to fit the RoHR in Tri-Wiebe function form. In order to solve the multiple solu-
tions during fitting, some constraints were put forward by analysis of parameters meanings. Lastly the radial
basis function (RBF) neutral network was established and trained to complete the 0-D predictable combustion
model. At the end of this paper, the accuracy of the model was validated by the training error analysis and com-
parison between predicted results and experimental data.

Keywords : neural network; 0-D combustion model; rate of heat release; parameter fitting
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Fig. 6 Schematic of a RBF neural network
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Influence of miller cycle on the combustion

temperature and pressure for diesel engine

(FEHEE PR ZRigE =T ZEs)
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140° CAABDC B X KMABEE /1 TR %, HRALT 4 0. 92MPa.
KA APER, #AH%, GT-SUITE, b
Abstract: A single cylinder diesel engine model established on the 1Dsoftware GT-SUITE was demarcated
correct by experiment datas. Then simulation was taken on the influence of miller cycle on the combustion
temperature and pressure for diesel engine. Calculation results show that as the intake vavles closed-time
delay,to keep the power ,the engine intake pressure need to be increased and the temperature and pressure on
SOl(start of injection) reduce gradually; So the highest combustion temperature and pressure reduce gradually,
the combustion temperature in the case that intake vavles closed-time delay to 130 CAABDC is 24K lower;
the combustion pressure in the case that intake vavles closed-time delay to 140 <CAABDC is 0.92MPa lower.
Key words: miller cycle; intake vavles closed-time delay; GT-SUITE; diesel engine
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FT GT-POWER HIM FH S ALt SUNIB B ATy Rt 5T

The Simulation Research on Marine Diesel Engine
Charge Air Humidification Method

X AR KR
(R Ef AN E TR AR L ——#F5ufr, L 201108)

H E HNEEBR Tierl HBCEMOMATREHY XARRRITSFTHIISEE,
BURMER, KEREXSOMIL NOX HERE, MBI HEERESHNERNERZTERZRRE
MBI KA, HFF 75%RRIRT , BRIVER KB BANEAEFXH#IT TR, HRLE
RERP  HFRIVER—TF NOx BHEE DK , X Soot HEME R R FE R/ FEHER
R HESIWESKPB/ANRERNRD 75% AR IR T ,E6E NOx BEIE 75% ,48.92g/kg
MSEEE. TIERA 38°CANKBBENEZELAES K.

W : MALSH ; HSINE ; KBEF ; NOx

Abstract: Aim at a medium speed marine diesel engine which meets IMO Tier II ,the effect
weight of charge air humidity, start of injection, miller timing on NOx emission, brake specific
fuel consumption, etc was investigated via design of experiment as well as the interaction between
experiment factors, and the combination strategy of charge air humidification and miller cycle was
optimized on 75% load. The research results show that charge air humidification can reduce NOx
emission effectively, whereas has a little effect on Soot emission and brake specific fuel
consumption; The NOx reduced by charge air humidification and miller cycle can plus linearly
when they are used in combine; To reduce 75% NOXx emission, charge air humidity with the
48.92g/kg and miller cycle with IVC 38°CA b.BDC is the best combination strategy on 75% load.

Keywords: marine diesel engine; charge air humidification; miller cycle; NOx
053

TS H 2 7 A A FH ST LHEBGE R, SR B — AOBL A NOx BEHFBOR IR ER Uk
SRABRPRTME, 110 AN [l HERA (10 4 B 2 P BRSSO AR R A2 TMO Tier Il B BE DA™ HETRIZ A
(RO T B IR KRB IA L AT AT R AR SGIATL ) NOx HE. AN S R 7T P
TR AL N P X s SR L 25 e A HE IS B2 i, 5t FL 2l 5 L H 7 Sk AT
.

1 THREBERIE S

ARSON FR H AP S AL EEAT I TE, 2L 2 2T IMO - Tier ITHFBGE AT E K. N
i&Hx TierllliEAL, & NOx HFBCR 7 PRI A 2 B HEBUE ) 25%. 181 GT-POWER #37 H Fr4e
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#:T GT-POWER FI 7% 2% 388 Fs ZE v L 1 BE 4 ELAH 5T

Simulation Study of a Diesel Engine’s Performance which
Used Two Stage Turbocharging System Based on
GT-POWER Software

FHER RIE BT
HE MR E TR AR S -E—— 0T

B B E-AmALHNERTTRREEMEGERE , SR AR ELHIITEREN
MEEE  TEANLEDH T AR IR TREEESBTN MRS  RERKA : 5R
HUAREL P SOmALR B FE R LR P HERE T 10.259/kW « h SRETHER FIRIE 69.31°C |
NOx AR BEBEIK T 0.73 g/kW « h , SEHALEFFME, RAFR NOX SR BRI EXE.

KRBT feml , WAEE | A, (FEWRE

Abstract This paper discusses the performance simulation investigation of two stage turbocharging
based on a marine diesel engine and analyses the the influence on the performance of two stage
turbocharging marine diesel engine.With the original single stage turbocharge diesel engine machine date as
comparison benchmark ,both the performance and emission characteristic of two stage turbocharging
marine diesel engine under different operating conditions is calculated . The results shows that compared

with the original machine, the fuel consumption rate of two stage turbocharging diesel engine reduces
10.25g/kW-h,the average temperature before turbine reduces 69.31°C,the NOx emission weighted reduces

0.73 g/kW-h. All the diesel economy, heat load and NOx emission characteristic is significantly improved.

Key words: diesel engine Two Stage Turbocharging Performance Simulation Study
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