Creative Education Studies QIFT# HHTIL, 2024, 12(5), 608-618 Hans Xl
Published Online May 2024 in Hans. https://www.hanspub.org/journal/ces

https://doi.org/10.12677/ces.2024.125333

ETEMI S RIARREHER I B F RS

# W, ek, W ®

WL PR e TR, L
LIRS e, L ik

Weks H . 20244F4H11H; FHER: 202445110 & AH: 20244F5H22H

R

FEAEGIR RS MUK R A TR A BEAE T, ZRRT & MR A HI205R, 42 R RE7E PR < I 18] A
A ARE BRI BE, WEREKRBNA, RAMHL T EEZHTF R TERFE AR, W
B ABARNKRE, RRTAANRBRHAEER, EALIRARRE. HEMZRKEREER
SZARUUSEI . AT Unity 3DEH T EN3ds Max=£BERERBETUAREL R, USHEKEH
JRZL, FIMVisual Studio Code®kft, A CHIATET AR LREEITIRIER MUK RK A 2= H A%
HRRRRANER, SITHE-NKABHERY, HFARRE, FHEENRKE, KRBRIIED
e MIARHERE AR RAM LT N T BRI MUK AR TR AR K RE, &I e RS R
ANES, SRERREAMBERANBUSRE, AN ZRFAERKEELETETHERER, RETHERE
MFEAKE, EMMBEEHFET EAREN A RTRP AMNE.

X in
BRTR, REERMUKIALK, BIEREERE, ABR#HE, HEFK

Ship Propulsion Experimental Teaching
System Based on Virtual Reality

Pei Xu?, Yingchun Guo?, Ying Sun?

'School of Ocean Engineering, Jiangsu Ocean University, Lianyungang Jiangsu
’School of Business, Jiangsu Ocean University, Lianyungang Jiangsu

Received: Apr. llth, 2024; accepted: May 11th, 2024; published: May 22”d, 2024

Abstract

Under the traditional teaching mode of propeller open-water test and cavitation test, students can
only observe specific experimental content using designated experimental equipment at a set time
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and location. This greatly restricts the cultivation of students’ practical and engineering innova-
tion abilities. However, the development of virtual simulation technology has overcome the
shortcomings of the traditional experimental teaching model, enabling an intelligent teaching
system that is not constrained by experimental equipment, time, and space. This paper builds a
visual interactive scene based on the Unity 3D virtual engine and 3ds Max 3D modeling software,
using a cavitation tunnel as a prototype. Utilizing Visual Studio Code software and the C# scripting
language as development tools, a virtual simulation experiment system for propeller open-water
test and cavitation test is constructed, realizing functions such as first-person free roaming,
hands-on equipment assembly, close-up observation of devices, and experimental data analysis.
The ship propulsion test system enables students to better understand of the principles, equip-
ment functions, and application value of propeller open-water testing and cavitation test. Stu-
dents’ practical and critical thinking skills are enhanced, while the system significantly saves on
teaching resources, improves teaching quality and learning efficiency, and has immense applica-
tion prospects and research value in marine education and teaching.
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Figure 1. Development process of ship propulsion test teaching system
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Figure 2. Diagram of ship propulsion test teaching system structure
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Figure 3. Selection interface for propeller open-water test and cavitation test
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Figure 4. Introduction to propeller open-water test equipment
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Figure 6. Propeller open water test interface
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Figure 7. Propeller cavitation test interface
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Figure 8. Propeller thrust and torque time domain curve
& 8. SZhERIENFIHAIERHH L hLk
R S B A 5 @
PC456 % X B & AR
ok AR B 8,
o AL WA,
HERERTERER
e R R B R
WA (ENER ) | RmBRUM L R RBER
| Rzt EE L. git J[ erormr |
& 2 % ik  1F 4 &

Figure 9. Pressure variation on propeller blade surface
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Figure 10. Pressure variation on propeller blade back
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Figure 11. Propeller tail vortex variation
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Figure 12. Propeller bubble cavitation distribution
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Figure 13. Propeller cloud cavitation distribution
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Figure 14. Propeller open-water performance curve
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Figure 15. Grading interface
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