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Hull form optimization process
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Parametric modeling
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Parametric modeling
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Appendages
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Solids

Trimeshes

Surfaces

Geometry export
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Geometry export
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Integration of ANSYS CFX -Exports

Export:
 Solids (Domain)
* Trimesh (Watersurface)

 Surfaces (Brackets)

* Curves (All edge
* Points

- Geometry inform
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Integration of ANSYS CFX — Software connector
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Integration of ANSYS CFX — Batch file

* ICEM - meshing
« CFX Pre - generating Input-Files
* CFX Solver - steady and transient calculation
» CFX Post - Evaluation of results
1 @echo off
2
3 cls
4
5 @echo Start Meshing.....
6 CALL "C:\Program Files\ANSYS Inc\vlél\icemcfd\win64_amd\bin\icemcfd.bat" -batch -script opvCase02.rpl
7
8 @echo CFX PRE.....
S "C:\Program Files\ANSYS Inc\v161\CFX\bin\cfxSpre.exe" -batch opvCase02quasi.pre
10
11 @echo CFX PRE.....
12 "c:\Program Files\ANSYS Inc\v161\CFX\bin\cfxSpre.exe" -batch opvCaseO2steady.pre
13
14 @echo CFX SOLVE...
15 "c:\Program Files\ANSYS Inc\v161\CFX\bin\cfx5solve.exe" -batch -parallel -partition 4 -par-local -def "opvCaseO2steady.def" -fullname opvCase0O2steady 001
16
17 @echo CFX SOLVE...
18 "C:\Program Files\ANSYS Inc\v161\CFX\bin\cfx5solve.exe" -batch -parallel -partition 4 -par-local -def "opvCase02.def" -initial opvCase02steady 001.res -fullname
19
20 @echo CFX POST...
21 "cC:\Program Files\ANSYS Inc\v161\CFX\bin\cfxS5post.exe” -batch opvCase02.cse"
22
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Integration of ANSYS CFX — Mesh generation by
ICEM
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Integration of ANSYS CFX — CFX POST
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Hull form optimization — OPV (LoA =91.2 m)
Displacement = 2400 t, v = 20 kn, 26kn

Displacement = 2200 t, v = 28 kn

Design Variables
Design Variable
1 v_SacTanAtFwdBase
2 v_SacCoeffAtFwdBase
3 v_maxBeamAtBulbAft
4 v_SacCoeffAtFosEmerge
5 v_flareDwiMax
6 v_flareDwiRelXMax
7  v_dwlAddAreaCoeff
8 v_dwlAddXCA
9 v_SacDeltaAreaCoeff
10 weightAtMainFrame
11 v_maxBeamAddAreaCoeff
12 v_halfBeamBulb_diff
13 v_maxBeamElevation_diff
14 dv_tipElevation
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Evaluation of designs

890,000 |-y P

| : se o oxi x Ve r
z‘ésé%a.,=x-?‘-'?‘zz;"..;.s'-pzs-.s
= ‘e : 4 f...‘k.’ I ixie®x" e S B = I R Ty
5 880,000 —-oegt—fgpt -t W e xﬁ-"”:---g :

b 4 : E - o * i .5 X : : : : : : :
xigXe | i &mn: T L e® el P ] boF T
PF et T ® x&E el 1 Mk T Pl ® i i |
Ex idesq : : : : : : : : : : :

Rl B ‘desﬂlBZ

T e e e o e e

T s s s s s S s s S s S s St S S S s s S

thyssenkrupp Marine Systems
15 12017 /09 /28| Virtual prototyping of fully appended naval vessels by integrating ANSYS-CFX into the hull form optimization process | Tanja Richardt



Aft-body optimization

Interceptorheight 0.1; 0.18; 0.22

Aft-body variation: 12 variants
dZPropAtTransom 0; 0.3

dZCpcBilgeProp 0; 0.2

dZPropAtTransom 0 / dZCpcBilgeProp 0.2
Lo
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Interceptor optimization
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Comparison of different bow types

at two differnt load cases Velocity: 20 kn & 26 kn
(Froude 0.34 & 0.26)

Variant Bulb 26 [kn]

Variant Steven 26 [kn]
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Comparison of calculated values and model test
results

RT model scale [N]
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Next step
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Conclusions

« Wide range of hull form variation in a short time frame

* Optimized hull form for different speeds and loads by fulfilling
demanding requirements

« Maximum speed within the given cost and engine power and
economic use at the operational profile

 Consideration of influence of aftbody variations, appendages and
floating position caused by interecptor

* Reliable results in early design
* Minimized risk during the proposal stage

- We can offer optimized hull shapes operating with minimum engine
power at maximum speeds within a short time frame.
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