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Experimental Investigation into the Performance

of Supercavitating Propellers
by

Noboru MATSUDA, Yuzo KUROBE, Yoshitaka UKON,
Tatsuro KUDO, Michio OKAMOTO

Abstract

This paper describes extensive experiments on the hydrodynamic characteristics of nine super-
cavitating propellers (hereafter SCPs) performed at the SRI Large Cavitation Tunnel.

The SRI successfully made a project to develop a reliable design method on the SCP with higher
efficiency than the existing ones. In this project, an accurate analytical method was also developed on
the SCP performance based on a vortex lattice method, SC-VLM. Some of them were designed by the
newly developed design method together with SC-VLM. On the other hand, reliable experiemental
evaluation on hydrodynamic characteristics of SCPs was demanded in this project.

Several efforts were made to improve the measurement procedure for the SCP performance
through the present extensive experiments. In the cavitation experiments, two kinds of dynamometers
were used to examine the reliability in the measurements and to clarify the viscous effects on the
hydrodynamic performance of the SCP. The propeller open characteristics of these propellers were
measured by using two kinds of dynamometers in a towing tank. This paper also discusses the
influence of the measuring devices and the experimental facilities on the measurements.

The present extensive reliable measurement on the SCPs will be utilized to develop a more regorous
theory on them and other propellers for high speed ships.
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Table 2.2 Measurement Accuracy of Dynamometers
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Table 2.3 Principal Particulars of Tested Propeller Models

£BH N-R SSPA-F DT™MB SSPA SR-1 SRIJ-I! SRIJ-A SRIJ-H SRAW-IvV
M.P.No. 339 340 3| 345 354 356 365 366 369 -
E&{mm) . 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0
Ew FH(0.7R) 1.650 1.600 ‘1.054 1.600 1.533 1.470 1.749 1.379 1.487
BRI 0.950 0.500 0.512 0:500 0.641 0.641 0.825 0.529 0.833
44 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19
L —+f(deg] 0 10 10 10 10 10 10 10 10
2% 2 —A[deg] 0 0 0 1] 0 0 0 0 1]
R 3 3 3 3 3 3 3 3 3
b S . SAJN
B N-R Flat DTMB SSPA SRIN SAJN SRl SRJN
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AR 1.34 1.10 0.775 1.10 1.10 1.10 1.10 110 1.10
®] A3AMEH 0.235 0.159 0.0928 0.159 0.160 0.160 0.217 0.156 0.163
g I EH 0.0710 0.0430 0.0162 0.0430 0.0354 0.0360 0.0545 0.0364 0.0393
ME 0.690 0.647 0.705 0.647 0;736 0.772 0.696 0.750 0.726
et =
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it 23X MEH 0.270 0.102 0.125 0.170 0.183 0.165 0.203 0.150 0.169
g ML & 0.0790 0.0284 0.0225 0.0468 0.0474 0.0420 0.0516 0.0356 0.0427
uES 0.728 0.629 0.670 0.636 0.676 0.707 0.0688 | 0738 0.685
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Fig. 2.1 (a) Drawing of Propeller Blade for Newton-
Rader Propeller; MPNo. 339
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Fig. 2.1 (b) Drawing of Propeller Blade for SSPA-F Pro-
peller; MPNo. 340
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Fig. 2.1 (d) Drawing of Propeller Blade for SSPA Propel-
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Fig. 2.1 (¢) Drawing of Propeller Blade for SRIJ -1 Propel-

ler; MPNo. 354
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Fig. 2.1 (g} Drawing of Propeller Blade for SRIJ-A Pro-

peller; MPNo. 365
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Fig. 2.1 (f) Drawing of Propeller Blade for SRIJ-II Pro- \
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Fig. 2.1 (h) Drawing of Propeller Blade for SRIJ-III Pro-
peller; MPNo. 366
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Fig. 2.1 (i) Drawing of Propeller Blade for SRIJ-IV Pro-

peller; MPNo. 369
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Table 4.1 (a) Measured Data of Propeller Open Charac- Table 4.2 Measured Data of Propeller Open Characteris-

teristics of Newton-Rader Propeller by tics of SSPA-F Propeller by Using Sting
Using Small Dynamometer in Towing Dynamometer in Towing Tank
Tank
MPNo. 340;SSPA-F Prop.
MPNo.339:N-R Prop. VLR P
1/D= 1.2 ) : Te= 19.2°C
Ty= 11.1°¢ STING DYNAMO., W/0 Stay
SMaA . - . ’
LL DYNANO J Kt 10Kq 70 n Rn
] ) (rps]  [1076]
Kt 10ka 7o fros] [1§?s]: 0.800 0.293 0.785 0.475 10.00 0.391
' 0.850 0.271 0.739 0.496 10.00 0.391
. 000 0.45 . . . .
Rt R Rt 0.900 0.249 0.690 0.517  10.00 0,391
1.202  0.348 1.019 0.653  9.98  0.321 0.952 0.227 0.645 0.533  9.98  0.390
1.300 9.303 0.912 0.687 9. 99 0.321 0.998 0.204 0.591 0.548 10.02 0.392
1.400 0.260 0.813 0.713  10.00  0.321 1.003 0.195 0.596 0.522  9.98 0.390
1.506 0.214 0.709 0.723  9.96  0.320 1.045  0.182  0.548  0.554  10.01 0.391
1.602 0.177 0.623 0.724 - 9.99 0.391 1.100 0.160 0.500 0.560 10.01 0.391
1.703  0.133  0.519 0.695  9.98  0.321 1.152 0.140  0.459  0.559  3.99  0.390
1.804 0.085 0.409 0.597  9.98  0.321 1199 0.115  0.410  0.535 10.01  0.391
1.808 0.082 0.399 0.591 9.96 0.320 1.251 0.095 0.365 0.518 10.00 0.391
: : ' : 1.298 0.072 0.315 0.472 10.02 0.392
1.352 0.051 0.270 0.406 9.99 0.390
1.399 0.028 0.2117 0.2817 10.01 0.391
Table 4.1 (b) Measured Data of Propeller Open Charac- 1.100  0.162 0.503 0.564 15.00  0.586
teristics of Newton-Rader Propeller by 1.099 0.162 0.504 0.562 20.01 0.782
Using Sting Dynamometer in Towing Tank
MPNo. 339;N-R Prop. Table 4.3 (a) Measured Data of Propeller Open Charac-
1/b= 1.2 teristics of DTMB Propeller by Using

STING DYNAMO., ¥/0 Stay
Small Dynamometer in Towing Tank

Tu= 12.71°¢C
J Kt 10Kq 7o n Rn MP No. 341;DTMB Prop.
[rps] [1076] 1/D= 1.2
0.999  0.452  1.247 0.576 10.01 0.330 Tw= 11.5°¢C
1.1061  0.398 1.132 0.618 9.99  0.330 SMALL DYNAMO.
1.201 0.352 1.033  0.651 9.99  0.330 . -
1.299 0.304 0.920 0.683 10.01  0.330 i) Kt 10Kq 70 n ~ Rn
1.344 0.288 0.890 0.692 9.98 0,330 [rps] [1076]
1.400 0.263 0.824 0.Tii  10.00  0.330 0.005 0.375 0.571 0.005 10.03 0.320
1.501 0.220 0.728 0.722 9.99  0.330 0.100 0.355 0.543 0.104 10.04 0.321
1.602  0.181 0.638  0.723 9.98  0.330 0.199 0.327 0.51% 0.202 10.03 0.320
1.703  0.140 0.540 0.703 9.99  0.330 0.299 0.296 0.481 0.293 10.03 0.320
1.802 0.095 0.436  0.625 9.99  0.330 0.396 0.265 0.445 0.375 10.03  0.320
0.500 0.235 0.407 0.459 9.99 0.319
Tu= 13.0°¢C 0.597 0.198 0.372 0.506 10.05  0.321
J Kt 10Kq 70 n Rn 0.699 0.164 0.327 0.558 10.02  0.320
[rps]) [1076] 0.775 0.136 0.296 0.567 10.00 0.319
1.339  0.291  0.881 0.704 15.01  0.500 0.802 0.126 0.284  0.566 9.98  0.319
1.340  0.290 0.879 0.704 20.01 0.666 0.902 0.083 0.233 0.511- 9.98 0.319
0.996 0.043 0.181 0.377 10.04 0.321
0.772 0.137 0.295 0.571 15.05 0.481
0.774 0.139 0.295 _ 0.580 20.04 0.640
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Table 4.3 (b)

Table 4.4 (a)

e e - D O O O

—

ot et DO OO DO OO OO ODOOO
R R R R R )

oo o0

.601°
. 703
. 196

.000
.100
. 194
.307
. 397
. 499
.603

. 102
. 108

Dynamometer in Towing Tank

MPNo. 341;DTMB Prop.

1/D= 1.2
Tw= 13.0°¢C
STING DYNAMO.,
Kt 10Kq
0.374 0.576
0.351 0.549
0.325 0.520
0.295 0.486
0.26% 0.450
0.245 0.434
0.230 0.416
0.211 0.395 -
0.195 0.376
0.180 0.354
0.160 0.333
0.144 0.314
0.12% 0.289
0.080 0.242
0.039 0.192
-0.011 0.129
0.244 0.431
0.246 0.429
0.178 0.353
0.17% 0.351

W/0 Stay

no

DO DO OO oD o OO0 OoOoOCOoO O

cooo

MPNo. 345;SSPA Prop.

/D= 1.2

Tw= 11.6°¢C

SMALL, DYNAMO.
Kt 10Kq
0.466  1.138
0.424 1.057
0.382 0.983
0.345 0.907
0.309 0.840
0.270 0.772
0.237 0.706
0.194 0.624
0.157 0.552
0.1135 0.465
0.071 0.370
0.263 0.779
0.2717 0.780

.000
.102
. 199
. 291
. 375
. 405
A4l
. 468
. 495
.528
. 531
. 550
. 850

473

. 323
. 149

. 405
. 410
. 522
. 517

7o

oo OO D OO OO ODOOO

. 392
. 449
.492
. 546
. 585
.612
. 638
. 6417
. 632
. 590
. 490

. 992
.626

n

[rps]

9.
.98
.98
.98
.99
.97
.98

WO W WO WO W W WO WD D

95

n
{rps]
9
9
10.
9.
10.
10.
10.
9.
10.
10.
9.

14.
19.

98

[t

oo oo

[t

0.

oo OO OO0 DODOOO O

OO D000 ODDODOoOOOOO

feiRE i FeT G 28315 E£55 (FR6FE1LA) EHRE 9

Measured Data of Propeller Open Charac-
teristics of DTMB Propeller by Using Sting

Rn

0761
. 331
. 332
. 332
. 332
. 333
. 332
.332
. 332
. 333
.332
. 332
. 332
334
. 333
. 333
. 333

. 499
.666
. 499

. 668

Measured Data of Propeller Open Chracter-
istics of SSPA Propeller by Using Small
Dynamometer in Towing Tank

Rn

07°6]
320
. 319
. 322
. 320
. 320
. 320
. 322
. 320
.321
. 321
.320

L4719
.636

Table 4.4 (b) Measured Data of Propeller Open Charac-
teristics of SSPA Propeller by Using Sting

et O OO OO

—

e et bt bt ot bt bt e e e e e D O OO O O
[P

- 600
L1700
.§01
. 901
. 000
. 050
. 099
L1581
-199

253

. 300
. 347
. 401
. 501
. 601

.101
. 101

. 600
.100
L7197
. 904
-999
. 097
.803
. 599
.§92

Table 4.5

. 600
. 700
.801
.850

901
951

. 051
.101
L1562
.200
. 251
.301
. 353
. 401
. 496
.601
. 697

.101

1.101

Dynamometer in Towing Tank

MPNo. 345;SSPA Prop

1/D= 1.2

STING DYNAMO., ¥W/0 Stay
Kt 10Kq 7o
0.465 1.144 0.388
0.425 1.069 0.443
0.383 0.992 0.492
0.344 0.920 0.536
0.302 0.846 0.568
0.281 0.810 0.580
0.264 0.780 0.592
0.241 0.746 0.592
0.224 0.712 0.600
0.205 0.679 0.602
0.186 0.639 0.602
0.165 0.597 0.593
0.142 0.563 0.562
0.098 0.477 0.491
0.052 0.386 0.343
0.262 0.789 0.582
0.263 0.792 0.582
Kt 10Kq no
0.461 1.138 0.387
0.420 1.061 0.441
0.376 0.9786 0.489
0.344 0.921 0.537
0.295 0.843 6.556
0.259 0.774 0.584
0.226 0.711 0.609
0.140 0.565 0.552
0.053 0.387 0.347

n
[rps]

10.
10.
9.
9.
10.
10.
10.
9.
10.
9.
10.
10.
9.
9.
9.

14.
19.

n

00
00
99
99
00
00
01
99
01
98
00
02
99
99
99

99
99

[rps]

10.
10.
10.

9.
10.
10.

9.
10.
10.

00
00
04
95
00
03
98
01
05

R

n

{10761

o o

CO QOO DO OOOODOOO

L3217
L3217
L3217
L3217

321

L3217
. 328
L3217
. 328
L3217
L3217
. 328
L3217
L3271
. 821

. 491
. 655

R

n

[1076]
0.
. 305
. 307
. 304
. 305
. 306
. 308
. 306
. 307

DO 0o OoOOODOO

305

Measured Data of Propeller Open Characteris-
tics of SRIJ-Propeller by Using Sting
Dynamometer in Towing Tank

MPNo. 354 ;SRIJ-1 Prop.

]
[=]

COO0OO0ODODODODO0OODOODODODTOOOO

. 399
. 456
.916
. 540
. 569
. 5817
.612
. 634
. 645
. 667
. 687
.696
.111
. 125
L1712
. 104
. 626
. 389

.652

1/D= 1.2
Tu= 18.7°C
STING DYNAMO., W/0 Stay
Kt 10Kq
0.487 1.165
0.442 1.080
0.404  0.997
0.380 0.951
0.360 0.908
0.339 0.873
0.321 0.834
0.303 0.800
0.282 0.765
0.265 0.728
0.249 0.693
0.230 0.657
0.211 0.614
0.193 0.572
0.169 0.530
0.129 0.436
0.085  0.347
0.034 0.239
0.286 0.769
0.288 0.769

oo

.656

n
[rps]

9.
10.
9.
10.
9.
9.
10.
9.
10.
9.
10.
9.
9.
9.
10.
10.
10.
10.

15.
19.

99
00
99
01
99
99
00
99
00

Rn

[1076]

OO0 OODODOOODOODOoOOoDOoLDOOO

oo

. 386
. 386
. 386
.386
. 386
. 386
. 386
. 386
. 386
. 386
. 386
. 386
. 386
. 386
. 386
. 387
. 386
. 387

. 879
L1712
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Table 4.6 Measured Data of Propeller Open Characteris- Table 4.8 Measured Data of Propeller Open Characteris-

tics of SRIJ-II Propeller by Using Sting tics of SRIJ-IV Propeller by Using Sting
Dynamometer in Towing Tank Dynamometer in Towing Tank
MPNo. 356:SR1J~11 Prop. MPNo.'369:SRIJ-1V Prop.
1/D= 1.2 1/D= 1.2
Tw= 8.8°¢C
STING DYRANO.. W/0 Stay STING DYNAMO., W/0 Stay
Tw=12.2"C
I Kt 10Kq 7o ( n : Rn J Kt 10Kq 7o n Rn
rps [1076] rps -
0.601  0.458 1.055 0.453 9.99  0.295 0.600 0.452  1.050  0.410 [lg-go [é?ﬂg%
0.701  0.416  0.967  0.482 9.99  0.295 0.701 0.401  0.954  0.469 9.99  0.325
0.801 0.368 0.873 0.537 9.99  0.295 0.800 0.351 0.859 0.520 10.00 0.326
0.851  0.344 0.829  0.570 3.99  0.295 0.850 0.327 0.814 0.544 10.00 0.326
0.899  0.321 0.785 0.584 10.01 0.296 1.200 0.188 0.538 0.667 10.00 0.326
0.950 0.302 0.741 0.619 10.00 0.296 1.400 0.108 0.378 0.635 10.00 0.328
1.001  0.280 0.698 0.643 9.99  0.295 1.600 0.015 90.187  0.209 10.00  0.326
1.047  0.259  0.654 0.660 10.02 0.296 ‘
1.099  0.241  0.623 0.676 10.01  0.296 Tw=12.0"C
1.152  0.222 0.584 0.708 9.98  0.295 ] Kt 10Kq 7o n Rn
1.201  0.204  0.547  0.711 9.99  0.295 [rps]l  [1076]
1.249  0.186 0.508 0.732 10.01  0.29§ 0.901 0.304 0.772  0.564 9.99  0.324
1.300 0.171 0.469 ©0.731 10.00 0.296 0.951 0.280 0.727  0.583 9.99 0.324
1.351  0.147 0.432 0.723 8.99  0.295 1.051 0.241 0.654 0.817 9.99 0.324
1.369 0.126 0.386 0.717 10.01  0.296 1.101 0.224 0.615  0.637 9.99 0.324
1.403  0.124 0.388 0.716 9.98  0.295 1,151 0.208  0.578  0.660 9.99 0.324
1.448  0.103  0.342 0.707 10.02  0.296 1.252 0.167 0.498 0.667 9.99  0.324
1.500 0.082 0.294 0.658 10.00  0.29% 1.352 0.121 0.422 0.619 9.98  0.323
1.599  0.039  0.194 0.464  10.01  0.29% 1.502  0.066 0.290 0.542 9.99  0.324
1.100  0.244 0.631 0.678 15.02 0,444 Tw=11.8"C
1.101  0.247 0.631 0.685 19.98 0,591 J Kt 10Xq 7o n Rn
[rps] (10761
1.000 0.261 0.689 0.602 10.00  0.322
1.301  0.150  0.462 0.672 9.99  0.322
Tw=12.0"C
Table 4.7 Measured Data of Projeller Open Chracteris- J Kt 10Kq no n Rn
tics of SRIJ-III Propeller by Using Sting 1.100  0.223  0.614  0.635 [igsgo [30421
Dynamometer in Towing Tank 1,101 0.224  0.614 0,638  19.99  0.647
MPNo. 366:SRIJ-11I Prop.
1/D= 1.2
Tu= 12.8°¢C
STING DYNAMO.., ¥/0 Stay
I Kt 10Kq 70 n R
frps]  [1076]
0.600 0.397 0.871 0.435 10.00  0.331
0.700 - 0.359 0.801 0.499 10.00 0.331
0.800 0.322 0.733 0.558 10.00 0.331
0.851 0.301 0.700 0.583 9.99  0.9531
0.900 0.285 0.670 0.608 10.00 0.331
0.950 0.266 0.638 0.630 10.00 0.331
1.000 0.249 0.610 0.650 10.00  0.331
1.051 0.233 0.581 0.671 10.00 0.331
1.101  0.215 0.548  0.688 3.99 0.331
1.151 0.198 0.514  0.706 9.99 0.31
1.201 0.180 0.482 0.7i5 10.00  0.331
1.251  0.162 0.445 0.726 9.99  0.331
1.300 0.142  0.406 0.722 10.00  0.331
1.351 0.119 0.362 0.708 9.99 0.331
1.400 0.099 0.32FL 0.685 10.00 0.331
1.500 0.056 0.234 0.568  10.00  0.831
1.601 0.009 0.140 0.156 9.99 0.331
1.100 ©0.219 ©0.557 0.688  15.00  0.497
099 0.221 0.561 0.690 20.0L 0.662
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? 0 Tw= {11, 7°C
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4
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J
Fig. 4.1 (a) Propeller Open Characteristics of Newton-
Rader Propeller Measured by Using Small
Dynamometer in Towing Tank
1.5
‘MP Noj 339 n= lOrps
IN-R Prop I V4 D" 1. :
? D Tw= 112, 7 °C
o 10Ka STING DYNAMO.
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o
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Fig. 4.1 (b) Propeller Open Characteristics of Newton-
Rader Propeller Measured by Using Sting
Dynamometer in Towing Tank
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Fig. 4.2 Propeller Open Characteristics of SSPA-F Pro-
peller Measured by Using Sting Dynamometer in

Towing Tank
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Fig. 4.3 (a) Propeller Open Characteristics of DTMB

Propeller Measured by Using Small

Dynamometer in Towing Tank

MP. No. 341
DTMB Prop.

Kt. 10Ka. 70

0860z 04 0.6 0.8 T.0o T.2

J
Fig. 43 (b) Propeller Open Characteristics of DTMB
Propeller Measured by Using Sting
Dynamometer in Towing Tank
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1. 59— - - - . - 1.5 - - - -
iMP No. 345 n=: lOrps MP No. 356 i n=_: 10rps
{8SPAProp.. 1/D=1. : SRIJ-II Brop, | I/D% 1.2
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° : o ; H i STING DYNAMO
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Fig. 4.4 (a) Propeller Open Characteristics of SSPA Pro- Fig. 4.6 Propeller Open Characteristics of SRIJ-II Propel-
peller Measured by Using Small ler Measured by Using Sting Dynamometer in
Dynamometer in Towing Tank Towing Tank
[ P : (- — —
iMP No. 345 n=! 10rps | MP No. 366 @ n= : 10rps
© i8SPAiProp.. 1/B=1.2 SRIJ-IIT:Prop.; I/D$ 1.2
: i —e+ Tw=12. 4°C P Tw=! 12.87C
o =& Tw=8, 9°C ° : STING DYNAMO
& 1.0 &?ING DYNAMO T 1.0
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‘ 1 I RS S _sous SOOI SO S 0.5
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Fig. 4.4 (b) Propeller Open Characteristics of SSPA Pro- Fig. 4.7 Propeller Open Characteristics of SRIJ-III Pro-
peller Measured by Using Sting peller Measured by Using Sting Dynamometer in
Dynamometer in Towing Tank Towing Tank
] 5 g N : . H ] . 5 o - M : :
MP No. 354 i n=  10rps MP No. 369 i n= { 10rps
SRIJ-I Prop., : I/D*1.2: SRIJ-1V Prop. : I/Dx1.2:
i Tw=i 18. 7°C i o=e—i Tw=12, 2°C
o o : PS5 Tw=12.0°C
= LI 0] [RTTRRRTRR: -~ PO PO P SRS SR = 1. O™ """-G“TW:]I.S"C
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o S}
o 0. Bburoogres T B e - 0. Bl
b4 4
8% 0.8 1.0 1.2 1.4 1.6 T.8 0% 08 1.0 1.2 1.4 1.5 1.8
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Fig. 45 Propeller Open Characteristics of SRIJ-I Propel- Fig. 4.8 Propeller Open Characteristics of SRIJ-IV Pro-
ler Measured by Using Sting Dynamometer in peller Measured by Using Sting Dynamometer in
Towing Tank Towing Tank
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4.2 FrbEF—arkiETOT0S5 Eintgkst
bl

HIEi Tl 7z o~ EiaeRB s & E . MR
MOKEF v ©F —¥ a VAKEE—FE B TS
TR EREEHR 2T o 7z HP, FEIHELZ T EAW
THEIT 2 FETH -2, N-R 7o 7 DRABDKE
EID7TaSDFrEF—vayickVERINS
BLWIREIE D, COEEBTEPHREBEL ., 20D,
—EDFuZ B L TIERIEEIIE ® v il %
Totze 2DODENFFORE E WL, FEIIFTR
7 aZ B EFD S DT KCE (N — B EE
1X58mme) WWH D 1 s, —F., RREIIENE TR
o Bl (H N —HIRERE R Z46mme) ROV BERT
b3, BEOFHPREUEZED HD 6 BAAETD
BIEEEE O—HBARVWO TR EE L SN, T D,
FEVIZH EBEOHENIERHICE > 20T, DTMB
KU SSPA Fu RS2 OWTIZEE I TCOEE &
T2,

FZEHENCHBL T, HIEBEEOFMHIEIX Wood &
Harris @5 ITTC AR) [15] @& viTo7, X,
FoRT EEROMERICIETEERTARS D, 30
rps Oftlz. 35, 40%K% U'45rps TOEHEI S T 72,
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Table 4.9 Measured Data of Propeller Open Characteristics of Newton-Rader Propeller by Using J26 in Cavitation

MPNo. 339;N-R Prop. by J26
n=40rps, Tv=19,22.5°C
a/as=0,2940.32

Tunnel

NON-CAV.

J Kt
0.783 0.564
0.833 0.536
0.883 0.507
0.935 0.479
0.986 0.452
1.0317 0.424
1.087 6.398
1.139 0.371
1.189 0.346
1.240 0.322
1.293 0.299
1.344 0.276
1.394 0.256
1.444 0.235
1.495 0.215§
1.545% 0.196
1.596 0.172

o v=0.6

J Kt
0.790 0.210
0.842 0.219
0.890 0.231
0.942 0.239
0.991 0.255
1.041 0.272
1.090 0.293
1. 141 0.311%
1.190 0.327
1.242 0.318
1.292 0.301
1.343 0.283
1.393 0.264
1.444 0.242
1.494 0.223
1.546 0.203
1.596 0.185

o v=0.6(VIB)

J Kt
1.292 0.301

o v=0.4

J Kt
0.842 0.196
0.892 0.201
0.944 0.206
0.994 0.207
1.043 0.210
1.093 0.216
1.142 0.222
1.193 0.239
1.242 0.252
1.293 0.267
1.343 0.268
1.394 0.264
1. 444 0.245%
1.494 0.223
1.545 0.205
1.596 0.185
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J Kt )
0.788 0.286
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1.087 0.386
1.140 0.374
1.191 0.353
1.242 0.329
1.292 0.305
1.342 0.283
1.393 0.262
1.444 0.241
i.494 0.222
1.546 0.202
1.596 0.184

o v=1t.0(VIB)

J Kt
1.087 0.386

av=0.5

J Kt
0.793 0.200
0.842 0.206
0.893 0.212
0.942 0.216
0.992 -0.228
1.042 0.236
1.092 0.252
1. 141 0.268
1.193 0.286
1.243 0.301
1.292 0.293
1.343 0.278
1.394 0.264
1. 444 0.244
1.494 0.225
1.545 0.204
1. 596 0.185
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Table 410 Measured Data of Propeller Open Character-
‘ istics of Newton-Rader Propeller by Using
H38 in Cavitation Tunnel

MPNo. 339;:N-R Prop. by H3$
n=40rps, Tw=23.5"¢C

a/as=0.28

NON-CAV.

J Kt 10Kq 70
0.988 0.465 1.262 0.579
1.088 0.408 1.134 0.623
1.189 0.353 1.012 0.660
1.292 0.303 0.897 0.695
1.343 0.279 0.841 0.709.
1.393 0.255 0.787 0.718
1.495 0.213 0.687 0.738
1.545 0.193 0.643 0.738
1.591 0.166 0.583 0.724

o v=0.4

J Kt 10Kq no
0.843 0.199 0.561 0.476
0.892 0.203 0.575 0.501
0.943 0.206 0.585 0.528
0.994 0.208 0.592 0.556
1.043 0.209 0.598 0.580
1.092 0.212 0.606 0.608
1.143 0.217 0.626 0.631
1.193 0.228 0.657 0.659
1.242 0.237 0.688 0.681
1.293 0.249 0.735 0.697
1.343 0.252 0.768 0.701
1.394 0.236 0.739 0.709
1. 445 0.224 0.714 0.722
1.494 0.206 0.6175 0.726
1.546 0.185 0.631 0.721
1.596 0.154 0.562 0.696

(208)
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Table 4.11 Measured Data of Propeller Open Characteristics of SSPA-F Propeller by Using J26 in Cavitation
Tunnel ‘

NON-CAV.

J

—

—Qq

0.890
0.941
0.992
1.043
1.093
1.094
1.145
1.196
1.248
1.297
1.349
1.399

v=0.6

0.79%
0.845
0.895
0.945
0.995
1.045%
1.096
1.146
1.198
1.246
1.297
1.3438
1.398

v=0.4

0.795
0.846
0.896
0.946
0.996
1.047
1.097
1.146
1.1917
1.247
1.297
1.347
1.398

MPNo. 340;SSPA-F Prop.
n=40rps, Tw=25"C
¢ /as=0.30&0.31

Kt

0.

265

0.242

OO DO O0ODOoOO0COO O

Kt

OO OO OCO O ODOOOOO

Kt

DO OO OO OO OO OO

. 220
. 197
117
.176
. 154
. 131
. 109
.088
.067
. 046

. 1086
L1017
. 113
. 120
L1217
. 132
. 134
. 13817
. 138
. 131
. 104
L0717
.054

. 101
. 100
.098
.095
. 094
. 097
.102
. 107
. 107
. 108
. 106
.088
.059

10Kq
0.

[>T o> B~ I = I < I o I < B B = BN = B ]

10Kq

(=]

OO O OO ODOOO O OO

10Kq

OO OO O DO ODODOOOO

730

.679
. 626
L878
. 524
. 828
. 473
. 424
L3172
. 321
L2735
. 221

.303
. 309
.323
. 341
.356
. 364
. 368
. 375
.376
.363
.306
L2581
.202

. 286
. 283
.279
L2172
L2170
L2758
. 283
. 291
. 293
. 299
. 289
. 252
. 195

n

O oo oo OO0 OO OO DO OO0 OoOQCQO0

OO0 OO OO0

by J26

. 514
. 934
. 583
.569
.588
. 584
. 593
. 588
.582
. 566
. 923
L 451

. 443
. 4686
. 499
.529
.565
.603
. 635
. 666
. 698
116
. 1702
. 658
.595

. 447
476
.901
.526
.8582
.588
.629
.671
. 695
.126
L1517
. 149
.673

ey

0.794
0.844
0.894
0.944
0.995
1.044
1.094
1.144
1.196
1.246

1.2917

1.348
1.399

v=0.5

1.096
1.146
1.196
1.246
1.297
1.3438
1.398

Kt

OO O ODOOOSDOoOTOOO

Kt

o000 OO

10Kq

. 148
.158
. 164
. 170
175
179
.182
174
. 144
.116
.094
L0171
. 048

.119
. 121
. 123
. 122
112
. 081
. 057

(=]

O oo o oo oo OOoO

10Kq

o

CoOoO o0 OO

411
. 435
. 450
. 464
LAT6
.485%
. 493
CATT
414
. 355
.309
. 258
. 210

. 329
. 333
. 336
. 334
.312
. 251
.202

7

[ ==~ R I — i~ I = o Y — P = I = — e ]

oo o00 OO0

. 455
.488
.918
. 850
.582
.613
.643
.664
.662
.648
.628
. 990
.509

. 631
.663
. 697
. 125
. 741
.692
.628

(209)



20

Table 412 Measured Data of Propeller Open Characteristics of DTMB Propeller by Using J26 in Cavitation Tunnel

MPNo. 341;DTMB Prop. by J26
n=40rps, Tw=11"¢C

a/as=0.30

NON-CAV. ogv=1.0

J Kt 10Kq 70 J Kt 10Kq 7o
0.488 0.234 0.410 0.444 0.543 0.120 0.208 0.499
0.539 0.218 0.391 0.479 0.593 0.136 0.237 0.541
0.590 0.201 0.371 0.509 0.642 0.145 0.250 0.592
0.642 0.184 0.350 0.537 0.693 0.147 0.260 0.624
0.692 0.169 0.331 0.563 0.743 0.145 0.266 0.645
0.742 0.154 0.308 0.591 .0.774 0.136 0.257 0.652
0.774 0.143 0.295 0.597 0.794 0.129 0.249 0.655
0.795 0.136 0.286 0.602 0.845 0.113 0.234 0.650
0.845 0.118 0.266 0.597 0.896 0.096 0.213 0.643
0.896 0.099 0.242 0.5838 0.947 0.073 0.184 0.598
0.948 0.078 0.216 0.545 0.998 0.049 0.153 0.509
0.998 0.057 0.190 0.476

o v=0.6 g v=0.5

J Kt 10Kq no J Kt 10Kq 7o
0.643 0.111 0.201 0.565 0.694 0.116 0.208 0.616
0.694 0.121 0.222 0.602 0.743 0.129 0.232 0.658
0.744 0.129 0.237 0.645 0.774 0.134 0.245 0.674
0.774 0.123 0.231 0.656 0.794 0.131 0.241 0.687
0.795 0.118 0.229 0.652 0.845 0.117 0.225 0.699
0.844 0.118 0.229 0.692 0.896 0.094 0.197 0.681
0.897 0.094 0.198 0.678 0.948 0.075 0.169 0.670
0.946 0.073 0.170 0.647 0.998 0.043 0.117 0.584
0.999 0.046 0.128 0.572 1.000 0.043 0.117 0.585

ov=0.4

J Kt 10Kq 70
0.775 0.120 0.223 0.663
0.795 0.120 0.224 0.678
0.845 0.108 0.210 0.692
0.896 0.090 0.185 0.694
0.947 0.067 0.150 0.673
0.999 0.038 0 0.592

. 102

(210)



