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Abstract: The working process model of the 4190 type marine medium-speed diesel engine has been es-
tablished with the MATLAB/Simulink software. The accuracy and dependability of the model were verified by
comparing the simulation results with experimental data. The influence law of gas phase offset on diesel engine
power, torque, fuel consumption rate, combustion temperature, combustion pressure in cylinder, NO_emi-
ssion, exhaust gas temperature, charging efficiency was studied through simulation with the model. The opti-
mized gas phase has been identified that’s, inlet advanced angle 66°C A ( crankshaft angle) ; intake lag angle
54°C A; exheaust advanced angle 58°C A; exhaust retard angle 56°C A, conclusions are drawn that the simu-
lation results are beneficial to the performance optimization of 4190 type marine diesel engine.

Keywords: 4190 type marine engine; MATLAB/Simulink; gas phase; simulation; performance opti-

mization

[YFEEHHE] 2015 -11 -02 [{EEH#E] 2016 -01 - 18

[EE£WH] A HARRALERIITHE (2012J01230) ; EEARHITE B SR LTES R E (JK2013025)

[EEB/N] A (1990—), H, @i, #F5Jrmoh eyl stk S HER MR 4 87, WEES . Bns
(1963—), B, #¥z, 0%, NFILLHER TRV, E-mail: jlhuang@ jmu. edu. cn

http : //xuebaobangong. jmu. edu. cn/zkb



553 1 WRAR, 4. 4190 BUTHI s S pLAC A LA A D5 5 - 203 -

0 5|8

SEMMLA ST B I AT ST G 55 . sl i SRR A LR, I AR R R R
R EER R BN kAR R . SRR A HERIRAT A . HEROR S fdlk, Rk EE
itk HESTTRFE S 5 O AR 20 AN S SE St ) [T xd AL A P i R E A PR, —
LT, NTHEWARITEH, HTFRARRGEY LBRZHMAE, i HA L85 S H0M L AE 25
AT IR, DRI 58 KSR SE 56 7 % S MLIEC AR A7 2E A T AR ALK S TG TAE S KA R8T, Rl
T BRKEIAT . YR Ty, BN SE AN RER A2 s A0 B TR R
L, W DU RS AR LY R AR SCR AL 5 4, 3T MATLAB/Simulink
FURMEEST 4190 RISIRPLIY TAEST RO LAY F— 20X Bl AR - T Ak

1 EHITERFERE

S B R G R ENE 1 PR, HEIAHE HEOR B
1) st LT PR Inlet Environment Exhaust Environment
3 AT R RR R — R YR 2 :
:m@@ﬂwm ﬁkfﬁh,j§%T TR e
AR GLNRBEAT & R R ST Compressor — = Turbo
B R TR R A AP T R, R V |
— > N i A
B DL AR AT S AT P T R et
.,
dm/de = dm/de + dm/de - MR I | U
dm,/de; d( m.u, ) /de = dW/de + Inlet Pipe Cylinder Exhaust Pipe

1 Ll ERETEE

Zi“ dQ./de + Z’ (dm}-/dgo) hf AL Fig.1 Schematic chart for the simulation system of a diesel engine
mRT, . KH:m, . m, m . m RGN AR SRR WASELISRBT R  BEASEL A BRI R
FCHER L 1 AR @ 7R % s d (o) /de 378 SEALIEL PO 5009 1Y RE A2 %
Mm@%%%%ﬁﬁ%@%%ﬁ%%;ZMym%ﬁﬂﬂ%%ﬂ%ﬁﬁﬁ%%;Zummw@%ﬁ

i J
H BTSSR T AR A RE RIS p R LN URTE )5 V, 2R LA T, 38 UL N U IR
R, ZF UKL
2) k. HAFUE R
ASCRHBRR T g it | HEORE R Sy Or R, Bk HERAE N MR ES R
A i HPUEE NI IESL T RE . e T AR RIS B TR RN
dp/dt + pdc/9x + cdp/dx + (pc/F)dF/dx = 0 ;
dp/dt + cdp/dx — a’dp/ot — a*cop/dt — (k —1) p(q + c(4f/Dl)(cz/2)(c/\c\)) =0;
dc/dt + cdc/dx + (1/p) (9p/dx) + (4/D,) (*/2)(¢/|c]) = 0.
e p FRFURELE; o FoRURTE,; F IR, p RRTAEET); o R SR, W
B4 2.02; q RPN BTRTAINERSE,; D, FOoREEER,; fFRRGREEGHTT; FIERN 1.4, %
NG RN IO (F A E
AR, i AFE AN AR M, 2816 dM/dt = m, —m, . XH s m, RoRBERTFEA
FHENE SR E; m, FRMAWA =S TR,
EENAURIES p, iTUARSER S 2o REETTRARH): p, = MRT/V, . P, V, REHENER; T,
PN E B A R
EHENSRERE T IR E AR, dT/dt = [k(m,T. - m,T,) = (m, —m,)T, /M, .

http : //xuebaobangong. jmu. edu. cn/zkb



£ 204 - FRREM (HRBERRD %21 %

3) HA AR

XEFIRFE R R SEmAL, AT HOMIER A, WEERSAUG I hR s, XG0 ST
B, R RS . T = Ty - (T, = T..) sp, =p, +Ap. . Ty FoRhe il nabss
SHNREE ; T, RS DA SREE ; ., FRTTRERIREIRCE,; T, FoRBHIKHE DAL ;
p, FRMEG S RES; Ap FoRIMA TR E I ; p, FoRPe b b= < ES,

4) HASHUEER

X 23 ST R 0 SR IR R B TR AR A% O, =l e S i Aol MU B S 16 R T Re, 42
EHERE Ty, IREIHIEA SRR B, AR AT AR R

dW,/de = (1/m,)dm,/deK,R, T,/ (K, = 1)[1 = (p,/p,) " "7,
T, = (Tki/nk)[l - (Pki/Pk>(17Kk)/Kk] + Ty 5Py = Dy -

KA dmy/de FRRAESHZS TR R E; KBRS REEE, BUEN 1.4, R FRIESH
SREE, 7, R ESAURL, BESmPLTFN, RAAUEE A 2. 265 0, FRESHLIRCR, BUEN
0.78; T, Fm KM DA SR B 5 T, FRINA AR, WUE R 293. 15 K; p, Fm ESHLH 1 4b
2SSy, SEMEN 0. 193 MPaj p,, Fm KASES, BUEHN 0. 10123 MPa,

5) iRECHEER

A EL AR .

dW,/de = ymdm,/deK,R, T,/ (K, = 1)[1 - (pT/pTa) (I_KT)/KT] H
T, = T,[1 - nT(pT/pTg) (likT)/KTJ-

Kfr: dm,/de Fonii AR IE TR ; v, FnHELRIEE; n, WFRIRERCR, T, FoRIRFHT
JRAIREE, SR N 755. 15 K KRR AERIREG p, Foninfe a8 s p, Fonin e aia U,

6) BRIEMIHRY

ARSI R AT | AR A Ry B AR B 40 S PR A5 IR 458 LA S 7 IR J T 3508 - 2L AL
HARPIUE BRI N » de/de = dv,/de + dvy/de 50, = [1 = ™S00 1(1 = Q) 5 x, =
[1 =™ BWed 8 — g —7)'51Q,. . r RN @, FRRBSRIGA ; @, BT BURBERE
225 Q, RS 5 HURSIRE T EL

7) SEIALEN )2 T R

SR AR R M, = J do/de . R M, FORE R B ; J, FORE SRR o FoRiE
SRR

2 M ERENET
ARICFIFH MATLABY Simulink $CPFE 4% THOROF TR0, 7005 W MR P 0 SR,
P2 B, Hor 1 GRS AR AR 75, T R (E, 2 B 4 IR AR

3 {AEREBIGIE

A SCHIBIFFEXT G0 2SR A 1S e i DO o AR UL, S = s e, AU A T
AR EP1000 BUALIEH G, Sl EEBORSEANT . G042 x 4772 =190 mm x 200 mm; FrE L
P, K220 kWi BREFEE n Ry 1000 v/ming S RHHA 2100 N - my JR4R N 145 1 2 Sk oy
23.8 L; femifRBeHJ1o0 10. 8 MPa; JFAIMIHAER N 206 ¢/ (kW - h); HERMHEE <1.5 BSU,

TESSAL L #ETT B2 To0REe, ME & TR T RThR P IMFERE g, LGRS RHESREE T, .
FIFHBERIIEAT05 B3R, AR RIS S T b, sl 3 s, hE 3 aTRDVEH, ERSIK
R, RETE 3% P, WE T BB (4 IE AR

http : //xuebaobangong. jmu. edu. cn/zkb



553 1 WRAR, 4. 4190 BUTHI s S pLAC A LA A D5 5 - 205 -

P [P
&T, — ) B LL
” AT
=0, T, Ps -
QZ, 3,4 0 I]l Qé
Inlet pipe v s N, M, compressor
Intercooler Compressor Dynamic model
ool
T, T - N, N,
P> Q; P ©2,3,4 L P,
a m, 17
=, » P, Diesel engine
L o Fuel mass model dynamic model
Cylinder 1
L N,
a, a,
0, o,
T, T, ‘
p4 P
Cylinder2, 3, 4 Exhaust pipe F Ps
Turbo

T\—H ¥ 75 1 ML Temperature in the cooler outlet ; Ty—#F 45 i £ Temperature in the inlet pipe ; 75— H S L H TR B Temperature
in the compressor outlet ; T,—iff SR E Inlet temperature ; Ts—1 T &L P9 & £ Temperature in the 1 cylinder; Tg75—2,3.,4 il L P & B
Temperature in the 2,3.4 cylinder; To—HE S 4 & £ Temperature in the exhaust pipe P Hr ¥4 2% H 0 JE JT Pressure in the cooler outlet ;
pz—ﬂf/‘:x & JK 77 Pressure in the inlet pipe ;pg—}?\/‘:\‘ HLH 1 ST Pressure in the compressor outlet;pj,—ft:«ﬂE K4 [ 77 Pressure in the ex-
haust pipe ; ps—FHE T JE Exhaust back pressure ; Qi—#F < 8 It & Intake valve flow ; Qr3,—2,3,4 fil #F < 8 7 & Intake valve flow of the
2,3.4 cylinder; Qg*ﬁ%%iﬁ% it 7 Intake flow of inlet pipe; Qﬁfﬂ—‘x% ML 5 Compressor flow ; 07*:15”3% I i 8 Flow of exhaust valve;
Qs—HE S & i i Flow of exhaust pipe ; L— 1 2% Load ; M,— S ALHL 4 Compressor torque ; My—15 % HL 7 Turbine torque ; N,— 34 H
A 5% T Turbocharger speed ; No— 42 1l AL F% 3 Diesel engine speed ;m,—7& ¥ il & Cycle fuel injection quantity ; P,—1 il T Z& Power of
the leylinder; Poss—2.,3,4 il U1 % Power of the 2,3,4cylinder; P— & UJ %8 Gross power;a—1 11 725 /T R AU Excess air ratio ; a,—HE <&
3 525 R £ B Excess air ratio of exhaust pipe; A, —1 {il HER 280 Exhaust parameters of 1 cylinder;A,3,—2,3.4 L HESX 2 B0 Exhaust pa-
rameters of 2,3.4 cylinder

B2 SmifiEER
Fig.2 Simulation model of the diesel engine
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