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r’R SIDE ELEVATION PROJECTED BLADE EXPANDED BLADE P/D
4,668

Eggg 7~ N 0.501
0.800 / er \ 0.957
0.700 \\ K( ‘\ \ A 0.997
0_a0n \ V \\ \_,./——A 1.013
0.500 \ \ N \,—/—’_—N I 1.008
0.400 \ \ ]\J \/”_’_\j /0.978
0200 \ \ I\\/ \/’——\/ 0927
0.250 | | L E— /0.891
0.180 \ N ?3{7 0.825

| (FT

4 \ﬁﬁﬂ

NP

47.000
22.500
51.000
Propeller Principal Particulars
Diameter{mm) 7a00.0 Maodel Diam{mm) 250.000 Scale Ratio 31.6000
(P/Dmean 0.8500 (Rake/D) Tip 0.0000 Prop. Twoe FPP
AefAo 08002 Eff skew(Deqg) 3200 Drawing Scale 180556
Hub Ratio 0.1500 (C/OD0TR 0.3590 Comment
MNo. of Blade 5 {fo/C)0 7R 0.0140 Prop. Number KP305
Section MNACAGE t/D)0.7R 0.0149
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[Szarch ... (use Esc to clear text) |[es3

N N = = Properties (setup—tcfd. tef E L g H -~
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point 3|6, 25 0 I

if Post—processing
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= Reference frames

Humber of reference frames I
franel frameZ
— Name |rotor |
IEERMFRR ; no G |
Origin 0 o |[o |

Rotating

Rotation speed gpeedline 1[3000

= Components

RFN &

Scale factor |1

Mm

Number of components I o

[ ] EBounding box

componentl component?
Geometry source One multi-selid STL file
STL file |D:fpropel1er_PO‘H/stead}r_'tcfd_modelfsubl. stl |
Component name |propeller
Reference frame rotor

No. periodic

segments
Patches .
frame grp minref maxref layers] mxp
static @ | 1 1 0
default_color hub rotor |@ | 2 2 0
HERE SR
H fuchsia blade rotor |@ | 2 4 E] ?
olive outletinterface static @ 1 1 0 0
yellow freestreaminterface static @& | 1 1 0 ?
Eackground mesh size|s |[5 |[5
[] shew backsround mesh wirefrane
TITTETTial DoLint o4, 7406 [T38. 0599 [—oa. 0544
[] show internal point as sphere with radius |10

Yheel diameter |250
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componentl components
Geometry source One multi-solid STL file
STL file |D:fpropeller_FDWfsteady;tcfd_modelfsubz.stl ‘
Component name |flowDomain
Reference frame Statlc
Ho. pericdic |1
segments
Fatches ]
name type frame grp minref maxref layers mxp
aqua outlet static @ O 0 0 ?
blue wallSlip static @ O 0 0 ?
chocolate outletinterface static @ 4 4 0 0
default_color hub static @& 3 3 0 ?
olive inletinterface static @ 4 4 0 0
red inlet static @ O 0 0 ?
Backzround mesh size|40 ||40 ||40
[] show backsround mesh wireframe
Internal point [-1387. 08 |[-395. 0a7 |[-355. aoa
[] show internal peint as sphere with radius |10

Wheel diameter |0
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KT, 10KQ, Eta
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TCFD_KT TCFD_10KQ TCFD_Eta GSTAR_CCM_KT GSTAR_CCM_10KQ ST

0. 36
0. 319
0. 275
0. 227
0.176

0.7
0.6
0.5
04
0.3
0.2

0.1

0.2

<

0. 369
0. 322
0.271
0.22
0. 168

0. 542
0. 484
0. 427
0. 365
0. 299

AR CCM_Eta Test KT Test_10EQ Test_Eta

. 325
. 424
. 205
. 276
. 626

EEEGE|

TCFD Validation - KP505 - performance

0. 531 0.324
0. 486 0. 418
0. 435 0. 502
0.379 0. 572
0. 317 0.618
X
B
0.3
TCFD_KT

) Test_10KQ

4 O

04

el

0.5

O STAR_CCM_KT A Test KT

+— TCFD_Eta

= STAR_CCM_Eta

% TCFD_10KQ

0.6

- Test Eta

&

1

0.7

0. 387
0. 336
0. 285
0. 235
0. 185

% STAR_CCM_10KQ

0. 537
0. 497
0. 437
0. 376
0.311

08

. 332
. 431
. 019
. 997
. 665
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J Err_KT_TCFD  Err_KT_STAR_CCM
0.3 —6. 97% —4. 65%
0.4 —5. 05% -4.17%
0.3 —3. 20% —4.91%
0.6 —3. 40% —6. 38%
0.7 —4. 86% —9.18%

B eIt LAB L, TCFDfE
ST RER SR HIENER
AR RERE B,
REERNHES. MhedeSing
AR ERIZ = SEHES]
BBEE/N, RERK.

Err_10KQ_TCFD Err_10KQ_STAR_CCM  Err_Eta TCFD Err_Eta_STAR_CCM

—4. 66% —2. 69% —2. 40% -2.11%
-2. 21% —-2.61% -3.01% -1.62%
—0. 42% —2. 28% —3. 2% —2. 70%
0. 79% —2.92% —4. 18% —3. 92%
1. 92% —3. 85% —7. 06% —2. 87%

TCFDNIMZRN ZRBESITRER
T KT MEF KT Motion KT test Err KT Motion

0.3 0. 36 0. 366 0. 387 —2. 42%
0.7 0. 176 0.179 0. 185 —3. 24%
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EAE, SENRTIRIERNSHICER,

KP505ER eI S AL AR D

r/R P/D Rake Skew(. ) C/D fo/C to/D

0. 180 0. 834700 0. 0000 -4. 720 0. 231300 0. 028448 0. 045850
0. 250 0. 891200 0. 0000 —6. 980 0. 261800 0. 029641 0. 040710
0. 300 0. 926900 0. 0000 —=7. 820 0. 280900 0.029477  0.037120
0. 400 0. 978300 0. 0000 —7. 740 0. 313800 0.026769  0.030470
0. 500 1. 007900 0. 0000 —5. 260 0. 340300 0. 022010  0.024590
0. 600 1. 013000 0. 0000 —-1. 200 0. 357300 0.017324  0.019470
0. 700 0. 996700 0. 0000 4. 110 0. 359000 0.014039  0.014920
0.800  0.936600 0.0000 10.480  0.337600  0.011996  0.010730
0.900  0.900600  0.0000 17.170  0.279700  0.010440 0. 006930
0.920  0.868300  0.0000 20,630  0,222200  0.010067  0.005280
1. 000  0,833100  0.0000 24,180  0.000100 8. 700000  0.003690
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J TCFD_KT TCFD_10KQ TCFD_Eta Test KT Test_l0KQ Test_Eta

0.3 0.34 0. 499 0. 326 0. 387 0. 557 0.332
0.4 0.3 0. 451 0.423 0. 336 0. 497 0. 431
0.5 0. 256 0. 399 0. 51 0. 285 0. 437 0. 519
0.6 0. 208 0. 34 0. 585 0. 235 0. 376 0. 597
0.7 0. 157 0. 275 0. 635 0. 185 0. 311 0. 665
CAESES model performance validation

0.7

0.6 s
] x R
& 05 FAY )(
o 04 A v
S 03 o g g 2 X
£ 02 ®

0.1 g

0
0.2 0.3 0.4 0.5 0.6 0.7 0.8
J
O TCFD_KT O Test KT A TCFD_10KQ

X—Test_10KQ % - TCFD_Eta O Test Eta
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Err KT_CAESES

12. 14%
10. T1%
10. 17%
11. 48%
15. 13%

MIEGIFERTUAEY, CAESESSHERT
FITMRIT RS

6. 97%
2. 05%
3. 90%
3. 40%
4. 86%

71

4. 66%
2. 21%
0. 45%
0. 79%
1.92%

(=}~

>+-A

1. 81%
1. 86%
1. 73%
2. 01%
4. 51%

Err KT _KP505 Err_10KQ_CAESES Err_10KQ KP505 Err_Eta CAESES Err_Eta KP305

2. 40%
3.01%
3.27%
4. 18%
7.06%
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¥
Fac)

]

0.28]
0396
0.603
1055

[.803
2432
2081

]
]

Feature2#{vtBENX HIE
m (2 p— 0<z<pe
p

T
—_ — = <<
m(l—p)2(1+c 2p), pc<zr<ec

Feature Definitions | Arguments | Create Function | Atiributes |

mean.setX(t¥*c)
mean.sety( if( te<=pc, m*tc/ (p*p) *(2*p-tc/c), m* (c-tc)/ (1-p) ~2*({l+tc/c—-2*p))

NACA 66 (mod)

¥/ tmax,

thickness

e mean camber line

0.06 009 012 015 018 021

0.176 0.396 0.703 1.100 1.584 2.156

pu=0.448¢ (
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File CAD Connections Optimization

ype
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rrrrr

B
L — - ;| Software Connector

Q Software Connector From

Sensitivities

Freature:lid E Custom
FFeature=lid

FParamete

r

= = =

@ Hydrostatic

@ Shipflow

d tcid X efficiency.csv X

+ Input Geometry Input Files = %

SRR (GEEA IOTCFOIHERIA (it
B X% part) H5eREEERL)

] L]
— —_—
wabZ ztl

bl stl

. Rz
+ . Result Files Q “ Result Values +

I RLER

" i

efficiency cxv

Value Tvpe
Eta 0. 534875 FD-- N
KT 0, 15653 FD-- k]

EQ 0. N275383 FD-- N
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MmHRE

2 | Sobol
General
Variants 20

Sequence Start
Index

HTTF Nonitoring
Design PrefPostprocessing
Screenshots

Run Pre/Postprocessing

Design Yariables

7/

4

Design Variable Lower Value TUpper Active

1 blade_Skew_factor - 0.6 0.8
2 canberpes = 0,3 0,8
3 -

Evaluations
Evaluation Ohjective
1 abs_err_Eta - X
2 abs_err_KQ .
3 abs_err_KT - X
4 -

Constraints

Constraint Considered

1 -

0.8
0.8

000

X
X
0

0
o

] |abs_err Eta

General

not evaluated

ahs(eval_HEta — 0.865)

Value

Design Variahble

k] | abs_err_EQ
General

not evaluated

abs (eval _EQ - 0.0311)

Value

Desizn Variahle

[v]|abs_err_ ET
General

noet evaluated

abs (eval KT — 0.185)

Value

Design Variable
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PDF CSV HTM

shovcharts | B E Z S22 0 HEEEE == 22

< 0

Fe E]blade_Ske'_factOI E]calberpos E]abs_err_Eta E]abs_err_KQ E]abs_grr_KT
| £ Sobol_03_des0016 0.71875 [ ] 0. 784375 [ 0. 0307413 || 0. 00182333 | 0. 0183253
B3 50bol_03_des0008 0.7376 || 0.70625 MMM O.0302968 ]  0.00225157 [ 0. 0208505
3 50bol_03_des0002 [ ] o.65 [ ] ooars [ o0.0299511 [l]  o.00231512 ] 0.0209209
Sobol _03_des0014 || o.6125 [ Jo.7ee7s [N 0.0304128 [[]  0.00230404 [[]  0.0209771
sS0bol 03 desoood [ [ o775 [ | o735 [ o 0307e1z [[]  o0.00235696 ] 0.0213685
Sobol_03_des0018 [ | 0.66875 [ | 0.659375 [0 0.029849 [0  o.00250422 ]  0.0219726
Easobol 03 des0012 [ ] o.7e25 [ ] o0.e4375 [I]  o0.0292185 [] o0.00269702 []  0.022911
3 50bol_03_des0010 [ | 0.6875 [ | o0.58125 [ 0.0291702 [[] ©0.002894¢4 [] 0.0240252
3 Sobol_03_des0006 [ | o.625 [ ] o.mzs [ o0.0295074 [[] o0.0028885 [] 0.024078%
5 Sobol _03_des0000 [ | 0.7 [ ] o085 [  o.ozszoed [] 0.00305987 [] 0.0249787
Sobol _03_des0015 [] 0.61875 [ | 0.534375 []  0.0293003 Q] o©.0031046 [ ©.0252576
3 5obol_03_des0003 [ | 0.675 [ ] o0.4875 [  0.0292199 [ ©.00316493 [ ©.0255817
Sobol 03 des0013 [ ] o.7125 [ | o.51878 [  0.0295120 [ ©.00336911 [ ©.0268197
£ 5obol_03_des0007 [ ] 0.6375 [ |  0.45625 [ 0.028816 [ ©.00346398 [N 0.0271881
PpSobol 03 des000l [ o5 [ o0.425 | 0.028605 [ ©.00352322 [ ©. 0274741
Sobol 03_des0017 [ | o.7e875 [|  0.400375 []  0.0z9zz68 [ 0. 00365452 [ 0. 0284167
Sobol _03_des0011 [ | 0.6625 [] 0.39375 [J 0.0288151 [ o. 003765 [ o. 0289063
Sobol_03_des0019 [ ] 0. 69375 [] 0.346875 [I] 0. 0292034 [ 0. 0038037 [ 0. 0292228
350bol 03 des0005 [ ] 0.725 ] 0.3625 [ | o0.020641 [ 0. 00380234 [ 0. 0293224
3S0bol 03 des0008 [ 10,7875 || 0.33125 ||  0.0296033 [ o- 0o3seve1 [ 0. 0296968

baseline des0016 improve
Err KT 15.13% 9.91% 2. 22%
Err K@ 11.57%  5.86% 2. 71%
Err Eta 4.51% 4.62% @ —0.11%
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