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RESEARCH ON DIGITAL TWIN TECHNOLOGY
OF MARINE RIM MOTOR

Cheng Peng

Harbin Engineering University (Harbin, China), ) -
) , , 5 ) . 9-mail:

chengpeng040703@ mail.ru

Li Dapeng
Harbin Engineering University (Harbin, China}, . 9-mail:
13483306678@163.com

Li Hao

Harbin Engineering University (Harbin, China$, . 9-mail:

alh1210@163.com

he role of generator and propulsion motor in thip power

system is irreplaceable, and its digital twin isgoéat sig-
nificance [1]. Digital twin is a virtual model to@ate physical entities
in a digital way, expanding new capabilities forypical entities
through virtual and real interaction, data inteigmat decision-making
and other iteration. Based on this, we selected5tR&100Full rotary
wheel rim propeller to study this problem, and teéehnical route is
shown in Figure 1.

The design and manufacturing process of motorsimlly se-
guential and serial, from conceptual design to raedal, electro-
magnetic, thermal design, and then to prototype uf@aturing and
commissioning. The research and development praowesss repeated
demonstration and modification of this process, amen upward re-
work step by step. At the same time, the complesraipn mecha-
nism makes it difficult to implement the real-timsonitoring of the
motor operation status [2]. Digital twin technologgn be used in mo-
tor design, test, product processing and actualatipe of the whole
life cycle, will play a very good effect, this pager Marine propul-
sion 250 KW Wheel edge motor products digital tpirysical model.
In order to achieve a complete effect of projectiand to realize the
real-time monitoring and prediction of the motoreogtion. The rated
data of the motor are shown in Table 1. The 2D Rtian model is
shown in Figure 2.
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Motor design Generate Generate the ROM

and model solvet the the database descending model
: setting

processmng

Select a part

T of the input
iaa s parameters
input

condition

Figure 1 — Technical route flow chart

Table 1- Rating data of wheel rim motors

parameter unit value
output rating KW 250
rated voltage Vv 380
frequency Hz 208
rated speed rpm 390
rated power factor 0.945

Figure 2 — Round rim motor 2D simulation model
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The determination, monitoring and maintenance @ mhotor
operation temperature is important, But it's aleallenging [3]. Un-
der the special operation conditions of overload fault, a more ac-
curate and comprehensive calculation of the mosat Imanagement
is needed to avoid faults caused by material dandageto local ex-
cessive hot spots. The loss and heat dissipatipacts of the motor
determine its electromagnetic efficiency and serite. Digital twin
data can obtain digital twin data according to-teak input, so as to
improve data accuracy and reduce cost [4]. Fluemperature field
simulations were performed to obtain temperatun@ampaters of the
motor under various operating conditionsto filldatabase. The full-
load operating temperature field of the motor isveh in Figure 3.

Temperature
‘Contour 1
I 1.134e+02
1.061e+02
- 9.871e+01
r9.137e+01
- 8.403e+01
- 7.669e+01
- 6.936e+01
- 6.202e+01
- 5.468e+01
I 4 734e+01
4.000e+01
[C]

Figure 3 — Simulation of full-load operating temperatureldi
of wheel rim motor

The temperature parameters of some motors undexugaoper-
ating conditions are obtained through the simutatbFluent, and the
database will be improved by combining the sensoameters ob-
tained during actual motor operation.By introducitige database
model into the Twin Builder digital twin platforno tobtain the para-
metric mathematical order reduction model of théandvirtual mod-
el and simulation methods are established to cdndigh-fidelity
simulation of motor entities, so that the systeatesmonitoring, fault
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diagnosis, operation optimization, to predict tesuits of the envi-
ronmental temperature, electromagnetic and fluidnges, and its
immediate temperature impact on the motor and co@ms.
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