5540 B2 6 ) #H fig 3l i T T Vol. 40, No. 6
2025 %6 A JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Jun. ,2025

O e e e S S

oA S EE 41001 -2060(2025)06 — 0080 - 12

T MBSE WERRAEWMZERERUEBEWRETT A

MR — RN A, T A, AR
(b EALA BT A T ol 1 3T 430064)

i B AT ) RGBT 5 AR B B A AR R 0T Bl I R AR 3 RR AR LK AL, AR
TR TR 2% T (MBSE) 8 2 R EMKFEGZITF %k, FFR 8/ MBSE 353 2845 L od — shék - %
BEM - WA (RFLP) B4 7 %, #) | M-Design f# MWORKS % B =L@ -F & | 244 SysML #% & #= Modelica
BEFALTHRMEIRARMERARN, TREEZRRA P ARG NIRRT R, A2 R GEIRARIAT Pk
B | f2 S5 R AT 3R B IR A My B AE AL R RS A R R PR R AR AT TR AR I R RIEAT O R A A S
83T R, BRI R R 5 B AR BT E, SRAY AT MBSE 7 kPR LRI & S Rkt
BAME S THRRSFRE S TEBME N RABITPR—FHS .

% @ RLETERERS T (MBSE) ;SysML 55 ; A 2% ; 440351

E S ES U664 1 XREFRIAES A DOI:10. 16146/j. cnki. mdlge. 2025. 06. 009

[BIAASER MR — BV, L, 5. ST MBSE RSB IRk % RGBT L[ )], AAGESN ) A% ,2025,40(6)
80 -91. WEI Tianyi,ZHAO Guanhui, TAN Weiwei,et al. Construction method of architecture model of complex fluid transport system based
on MBSE[J]. Journal of Engineering for Thermal Energy and Power,2025,40(6) :80 -91.

Construction Method of Architecture Model of Complex Fluid Transport
System based on MBSE

WEI Tianyi, ZHAO Guanhui, TAN Weiwei, XIA Xiang, ZHAO Cuina
( China Ship Development and Design Center, Wuhan, China, Post Code: 430064 )

Abstract: To elevate the design and verification standards of marine power systems and address the chal-
lenges of high verification costs and difficulties in debugging in terms of complex fluid transportation de-
signs, a forward digital design method for system architecture based on model-based systems engineering
(MBSE) was proposed in this paper. The study adhered to the MBSE design concept and the requirement
analysis-functional analysis-logical architecture-physical model ( RFLP) modeling methodology, emplo-
ying domestic modeling platforms such as M-Design and MWORKS, and integrating SysML and Modelica
languages to construct the architecture of complex fluid transport systems for ships, which can provide
comprehensive coverage of the needs of fluid users and both internal and external environments, enabling
rapid verification of key indicators. It prompted the refinement of physical models for co-simulation before
physical debugging, completed the computational verification of fluid transport system operation plans and
control parameters in the virtual space ahead of time, and validated fluid transport flow distribution tech-
nology and operational schemes. The research confirms that the architectural design of fluid transport sys-
tems using the MBSE approach is scientific, high-efficient and strongly traceable, warranting further pro-

motion in the design of marine power systems in the future.
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Tab. 1 Overall demand for fluid transport system
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Fig. 6 Dynamic supply and flow activity
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