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O ABSTRACT 0O

In this research, the flow field around the hull of the KCS container ship model was
studied and analyzed through the use of CFD (Computational Fluid Dynamics) technology.
Both the URANS (Unsteady Reynolds Averaged Navier Stokes) method and the k-o SST
turbulence model, available within the Ansys program, were used to solve the Navier-
Stokes equations.

The resistance of 9 different models of the KCS container ship with a bulbous bow was
calculated with different values for both the length and width of the bulbous bow and
fixing all the geometric dimensions of the ship. The quality of the numerical solution was
initially confirmed by comparing the CFD results of the resistance with the experimental
data. After that, the effect of changing the parameters of the bulbous bow on the total
resistance and its components, and wave field was discussed and analyzed. Finally, study
and analysis of the effect of the geometric parameters of the bulbous bow on the ship’s
resistance was discussed and analyzed.
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T ew 0.3409 0.33905 0.33581 0.33236 0.32786 0.32478
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No. 1 2 3 4 5 6
Fr 0.108 0.152 0.195 0.227 0.260 0.282
Cr X 103 — Exp 3.796 3.641 3.475 3.467 3.711 4.501
Cr X 10 — CFD 3.501 3.411 3.255 3.211 3.454 4.235
Error%o -7.7713 | -6.3169 | -6.3309 | -7.3839 | -6.9253 | -5.9098
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Sl e J9 Ayl clluall (e lede Jpanll 5 Sl AN dagliall ad Glayey 7 JSals 8 Jsesdl
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AF X 100% (16)
l:"T,Casel
.Case2 g Casel ¢uillall 8 zigail) o 5isal) 43l daglial) dad :8 Jgaad)
V[7] Fr[-] Fr Case1 Fr Case2 Difference %
0.915 0.108 194 20.7 6.70
1.281 0.152 33.8 34.9 3.25
1.647 0.195 53.0 56.1 5.85
1.922 0.227 69.9 75.1 7.44
2.196 0.260 100.3 102.4 2.09
2.379 0.282 123.5 127.1 2.91
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V[7] Fr[-] Fr Case1 Fr Case3 Difference %
0.915 0.108 19.4 20.2 4.12

1.281 0.152 33.8 34.6 2.37

1.647 0.195 53.0 55.7 5.09

1.922 0.227 69.9 76.5 9.44

2.196 0.260 100.3 101.8 15

2.379 0.282 123.5 116.7 -5.51
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V[7] Fr[-] Fr case1 Fr Cases Difference %
0.915 0.108 19.4 20.217 4.21
1.281 0.152 33.8 34.64 2.49
1.647 0.195 53.0 55.84 5.36
1.922 0.227 69.9 76.7 9.73
2.196 0.260 100.3 102.25 1.94
2.379 0.282 123.5 125.75 1.82

099 ¢} caly A1 %505 %30 )aiay dluad) Lasiall Jgh 5alyj of Zaadli Case6 s Cased clal) b sl ud
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V[7] Fr[-] Fr Case1 Fr Cases Difference %
0.915 0.108 19.4 4.43 4.43
1.281 0.152 33.8 9.53 9.53
1.647 0.195 53.0 6.08 6.08
1.922 0.227 69.9 10.3 10.3
2.196 0.260 100.3 2.29 2.29
2.379 0.282 123.5 1.94 1.94

.Caseb g Casel ouillall 4ijlha cdagliall o Wyl o %50 latey Lla) dasiall Joka 32l il 112 Jgand)

V[5] Fr[-] Fr caset Fr Caset Difference %
0.915 0.108 19.4 20.2 4.12
1.281 0.152 33.8 34.7 2.66
1.647 0.195 53.0 56.4 6.42
1.922 0.227 69.9 77.4 10.73
2.196 0.260 100.3 101.7 14
2.379 0.282 123.5 123.3 -0.16
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ALY Lla) deaid)

.Case7 s Casel cpillal) dijlha cdagliall Ao Wyl o %10 jlaie; Lilad) datiall (e 3ol il 13 Jgaad)

V[7] Fr[-] Fr Case1 Fr Case? Difference %
0.915 0.108 19.4 20.3 4.64
1.281 0.152 33.8 34.9 3.25
1.647 0.195 53.0 56.7 6.98
1.922 0.227 69.9 75.1 7.44
2.196 0.260 100.3 101.03 0.73
2.379 0.282 1235 122.8 -0.57

.Case8 Casel ouillall )i daglial) Lo Wyl Ao %20 Jlaie; Lol dasial) (e 30l L5l i 14 Jgand)

V[5] Fr[-] Fr caset Fr Cases Difference %
0.915 0.108 19.4 20.8 7.22
1.281 0.152 33.8 36.7 8.58
1.647 0.195 53.0 60.9 14.91
1.922 0.227 69.9 77.2 10.44
2.196 0.260 100.3 100.9 0.6
2.379 0.282 123.5 123.1 -0.32

.Case9 s Casel cpillal) dijlha cdagliall Ao Wyl o %30 jlaiay dilayd) dadial) Jsha 5alj ili 115 Jgaad)

V[7] Fr[-] Fr Case1 Fr Caseo Difference %
0.915 0.108 19.4 20.7 6.7
1.281 0.152 33.8 36 6.51
1.647 0.195 53.0 57.4 8.3
1.922 0.227 69.9 77.8 113
2.196 0.260 100.3 102.6 2.29
2.379 0.282 1235 124.9 113
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