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Abstract

This paper made the simulative analysis to some typical vessel power plants by modularization
modeling method; here authors take optional new vessel for example. This paper established a
nonlinear dynamic simulative model based on MATLAB/SIMULINK software at the condition of
max sailing speed more than 30 knots. The simulation result, compared with test data, shows that
this simulative model was more accurate to reflect the system’s dynamic characteristics. The
modularization modeling has certain satisfied request simulative accuracy and strong commonal-

ity.
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Figure 1. Power transfer model of ship turbine propeller system

Bl 1 f8 - - REEHENIEEBEE

DOI: 10.12677/dsc.2017.64022 172 B 1RG5


https://doi.org/10.12677/dsc.2017.64022
http://creativecommons.org/licenses/by/4.0/

ZHT

K Matlab 72718 5 E N 5P & o B HEH Simulink 2 —AN38 B UERIEII A KRG, {7 LA
IOMTERIAET, TR — R BB — RIS 7 BB AT DA R b el 37 42 ) i A 42 il ke
AR, GE 0 AR SGE RSt ERAEIT R ABOR N (T & DA F g RE N G 3T RN
RAELIAT IR, KRG 7 IR, BRR T 3R R, (RS R AL A5
LS /3 28 Gt 45 25 BEAR A 00 07 OB Y ) e ST M p A0 R L0 SO TE S B 1K) — 20 o WRFEZN ) R G4 T BT
PERIRE R, RATBESRALEAE, FIRTH O R, SR R SHRE MG, AEIG N B [E i
KT LA SN /3% B PERERT 7T [3]. AERE T TOL T 3 /0% B IR AR A i) TAR U [, 38518
TR L IR B BRAGE AT N PR 500 30 0 2% B B I R [4] o

3. COGAG s hRERRRIIRE

FEARHEDE R IR IEA R AL ARSIy AU, M3 BRI, il 3 A HERE BRI, SRR &5 3
TR FEAIFENRM . SR A SRS n i AT d, RAEHEL RS S AR
MR E IR R, R RN A, B RGEHER D ARG B RO, BEa. W
FAR. BhAR. IRRESR . MMARSERE R AL T RGP ACRAOBR AL R . 28 — R UG X T B2 1 1A
Br(URHLAE) , IR s H 45 A4 AL ARy BT BT (3B 0 9% 2R 5 SR DS AR S AR AR i B 1 D9 S T A
(ARZ L WIRPR AV -] it

MR A B AN B F) R B P DR, SR E SRR ECE U7 [5], BTt KA COGAG BLE Jy
F, IFIERRAEE L B DU AE T e o TR AR — ALY, WLZELMY PR JeR 18 5 1A E 4 P A e Y 1k
uf, PGB I BRAVE R, dEdr . NGl JEEh LN AL AT BT fE 6], FLRCE WAl 2 Fror .

HEN Simulink 5B SO F S AT CLBC B ) 3 EAR Y, IRIEECE T S — — AL AR RO, IR
BTV A ARAL B R AR, fnlsl 3 R

4. thEWHEE SR

TSl F 3 B TR BN BB A RSN, K T REGRREI, sl &
i, MRRILT RS WEARE T RS, MATRG. BT RE. W TRGEEEHMELLE,
RAEBEHI B SR M S A 2 57, TR T R GER 07 SRR O A LA ey, SR 38 I 2 A
FURERUO 07 F A R EA 2 2R [ 7] SRR TSNS BUE AR R B b7 AU DU . f S
FTH ST R — Matlab 5 5 RS, HSCHUEREZ IEFA R . BaRya A “ EPHBRL 7 21 “ RERL
R RS, 3L T COGAG HEBE R 48 M DU IR HERE R S8 “F-HL-22 7 7 JAR & 40 4 B

FEME AR S MR A HLHEBE I AT 2 A 0 8], BE L0007 FOm N h 2 R 5] 5 Fios o ATy 18 ALk
RS, M UAHLIEA RIAR TR, 2500 B (0 KR S6) (LA RE 38 hn o e 2R A 3K I, ELES

Figure 2. COGAG configuration scheme
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Figure 3. Simulation model of marine power plant
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Figure 4. Block diagram of main program of gas turbine simulation
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Figure 5. Gas turbine power simulation curve
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Figure 6. Simulation curve of propeller speed
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Figure 7. Ship speed simulation curve
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Figure 8. Simulation curve of propeller torque
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Figure 9. Simulation curve of propeller thrust
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Figure 10. Simulation curve of propeller speed

B 10. SRR T E

RRZEH B R N X MR HI SRS, EMRAUE T, (REFRARHL At S AR, T8 PR Ag E A 3,
BB ANAR, WUESE N, B S NUER, (RERREE AR, AR LI Ik R A L, M 4k
I

11 R FEAE PN TAERHEZE RN KL, BT A HUE ik 6 kn DUT BT 3003 v LA R AR FFIR
SEHUEEAAE, AT 0~1.1, SEIUATIE A 0~6 kn R, MUHETE 6 kn DAL, {RFFIR I
PR LLRAR, EATEL R, SCHUMUE 6~18 kn [T,

SaXUL)E ML TAERS f45 E ot

FEARAL T Tot s, O T NDEESR, &R IR Z AN TAEA feik BT ER, HE

DOI: 10.12677/dsc.2017.64022 177 B 1RG5


https://doi.org/10.12677/dsc.2017.64022

ZHT G

12 AIAL MSARNTELE 30 57 A I DU BL A D) 2 TARV 2Nl - RIMBC S . P, A2 0 Bk
(P8 KAE 30 kn, FERATIE T, COGAG #Eidk R 48K H PN AHESERL S, W SR A GRS DY &SRB
TG RN TAE, 2iEIRTER R, G, ARTAMRENT, RN &R rR %, il
HAE 20 kn BA BB, COGAG e 22 4t % FH VUM PSR AHE R o X b REREAT 07 L4307, 07 0 hi) 7 o 2 2
TE 12 iR

np/(r/min)! 40 ; g ! ! ! T ) T g 20

120

Vp(kn
PD(%) 100 4 p(kn)

GF(%)

PG(%) 80

60

40

20

0

Figure 11. Propulsion diagram for single machine operation

B 11 Bl TERTHERE

kn 30

25

20

0 _ L 1 1 1 ] L
0 10 20 30 40 50 60 70 80 90

t(s)

Figure 12. The first two four work after the ship speed simulation curve
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