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NUMERICAL INVESTIGATION FOR FLOW CHARACTERISTICS OF
UNDERWATER VEHICLE BY INSTALLING PINS

JK. Song, J.W. Moon and K.S. Jeon

The objective of this study is to investigate flow characteristics of a underwater vehicle by installing pins,
using CED method with a commercial code FLUENT version 6.3.26. To verify the reliability of the computation, the
drag is compared the CFD with the experimental test. The drag is increased about 15% by installing 4 pins. At the
stern of the body, the turbulent flow is generated by installing pins. Also, the results showed that the drag increase

in the stern of the body, not in the pins.
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Fig. 2 Geometry of the pins

Fig. 3 Geometry of the underwater vehicle
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Table. 1 Size and drag of the computational mesh
Y Plus Mesh size of x direction Domain of the mesh Number of mesh Drag [N]
Case A 45~50 0.50mm 6 times of the body's length 876,120 65.41
Case B 90~100 0.50mm 6 times of the body's length 876,120 66.52
Case C 45~50 0.25mm 6 times of the body's length 1,056120 65.41
Case D 45~50 1.00mm 6 times of the body's length 506,060 65.43
Case E 45~50 0.50mm 15 times of the body's length 1,015,400 66.05
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Fig. 4 Computational mesh : 2-D

Fig. 5 Computational mesh : 3-D
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Fig. 6 Pressure coefficient of the body
Table. 2 Drag of the body
Friction drag | Pressure drag Total drag
(N) (N) N)
2D 57.03 7.38 64.41
3D 58.43 731 65.74
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b. Body with 4pins (case A)

c. Body with 4pins (case B)

Fig. 7 Pressure distribution
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c. Body with 4pins (case B)

Fig. 8 Pathline with velocity magnitude
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c. Body with 4pins (case B)

Fig. 9 Velocity line into the propeller

() A3k v

o AFelME AIANEE Bl S AFet Hlas
ko] M Ae] NFHEE ERIEIE AFAE Ade
S FATd I 2R AT A(KORDYMOERD) ¢ VP
MM(Vertical Planar Motion Mechanism) A8 FH|E F3lo] =
4E ARE ARSI o] W AR B mAOl case A
E]— 4718 AHL3 AL A5 AL 25 e o3k

= AUE AA] H8) =5 710] 24molA A= ATH4).

Table. 3 Drag by installing pins

Drag of Drag of
. Total drag
the body pins N
N N
Friction 58.43
Body Pressure 731 65.74
Total 65.74
Friction 57.36 321
Case A | Pressure 19.38 -5.61 74.34
Total 76.74 -2.40
Friction 57.38 3.39
Case B | Pressure 20.49 -7.33 73.93
Total 71.87 -3.94
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