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Abstract

A new propeller series is developed using the newly developed blade section(KH18 section) which be-
haves better cavitation characteristics and higher lift —drag ratio at wide range of angle —of —attack.

The pitch and camber distributions are disigned in order to have the same radial and chordwise load-
ing distribution with the selected circumferentially averaged wake input. Since the geometries of the se-
ries propeller, such as chord length, thickness, skew and rake distribations, are selected by regression of
the recent full scale propeller geometric data, the performance prediction of a propeller at preliminary
design stage can be more realistic. Number of blades of the series propellers is 4 and the expanded blade
area ratios are 0.3, 0.45, 0.6 and 0.75. Mean pitch ratios are selected as 0.5, 0.65, 0.8, 0.95 and 1.1 for
each expanded area ratio. The new propeller series is composed of 20 propellers and is named as KD
(KRISO--DAEWOO) propeller series.

Propeller open water tests are performed at the experimental towing tank, and the cavitation obser-
vation tests and fluctuating ;Sressure measurements are carried out at the cavitation tunnel of KRISO.
B,—¢& curves, which can be used to select the optimum propeller diameter at the preliminary design
stage, are derived from a regression analysis of the propeller open water test results.

The KD-~cavitation chart is derived from the cavitation observation test results by choosing the local
maximum lift coefficient and the local cavitation number as parameters.

The caviy extent of a propeller can be predicted more accurately by using the KD —cavitation chart
at a prehminary design stage, since it is derived from the results of the cavitation observation tests in
the selected ship’s wake, whereas the existing cavitation charts, such as the Burrill’s cavitation chart,

are derived from the test results in uniform flow.
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Table 4 The summary including test condition and max. fluctuating pressure at center
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o | K oneigterl #owgsd| | Koo pelaela 39 W
e T LK Y at Center T ) gy Go at Center
0.142 5% 0.643 0.410 0.148 5% 0.457 0.824
10% 0.439 1.100 10% 0.303 2.251
(0172) 909 | 0.220 2.048 | (0.127) ™ 309 | 0.199 2.997
0.131 5% 0.650 0.346 0.133 5% 0.455 0.661
KP201 | 10% 0.426 1014 | KP206 10% 0.296 1.803
(0.174) 20% . _ (0.127) 20% 0.154 2.078
0.107 5% 0.596 0.316 0.098 5% 0.308 0.661
10% 0.376 1.049 10% 0.202 1.803
0171) [0 — — (0.120) 309 - =
0.148 5% 0.845 0.297 0.156 5% 0.619 0.472
10% 0.522 1.032 10% 0.394 1.253
(0.225) ™90, 0.325 1.889 (0.165) ™ 3pg 0.225 2.024
0.130 5% 0.645 0.358 0.135 5% 0.430 0.779
KP202 10% 0.459 0922 | KP207 10% 0.338 1.356
(0.217) [ 9ge, 0.208 1.920 (0.159) o009, 0218 2.235
0111 5% — - 0.103 5% 0.374 0.609
10% 0.452 0.386 10% 0.251 1.236
(0.209) 50, 0.263 1.600 (0.149) 500, = =
0.156 5% - - 0.108 5% 0.793 0.361
026 10% 0.717 0.295 10% 0.490 0.905
(0.263) ™55, | 0536 0.810 (0.197) ™ 30% | 0323 1.885
0130 5% - - 0'159 5% 0.775 0368
KP203 10% 0.609 0.346 | KP208 10% 0.396 1.384
(0.250) ["5p0, 0.433 1.103 (0.189) 559, 0.280 2,039
o111 5% 0.757 0.272 0142 5% 0.575 0.385
10% 0.567 0.439 : 10% 0.379 1.346
(0.239) 509, 0.403 1.166 (0.183) ™59, 0.283 1.973
0.161 5% - - 0.208 5% 0.938 0.508
10% 0.922 0.432 10% 0.668 0.795
(0:294) [ pg9, 0.645 0.722 (0:229) " 509, 0.459 1.489
j 0_139 5% - - 0163 5% 07'24 0537
KP204 | 10% 0.856 0.424 | KP209 10% 0.563 0.864
. (0:281) T ogy, 0.606 0.740 (0:211) 500, 0.417 1.280
| 0114 5% - - 0.141 5% | 0699 | 0489
TT10% 0.739 0.433 10% 0.632 0.769
(0.266) ™09, 0.495 1.060 (0:203) ™ o094 0.357 1.534
0178 . 5% - - 0.208 5% - -
! 0% 1.105 0.587 10% 0.787 1.664
| (0325 T0% | 0.789 0.674 (0.245) ""300, | 0534 1.173
0139 5% = = 0.162 5% - =
KP205 ' oson) —12% 0.926 0.446 | KP210 10% 0.653 0.759
| (0301) "a5e, | 0.652 0.941 (0.226) ™309 | 0.439 1.655
} 5% - — 5% - =
| 10% - - 10% - Z
5 20% - - 20% = =
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O
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i 20% 0.109 3.180 (0.077) 10% 0.123 2.819
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e O
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| o1 ?_‘109/7 0.244 1.411 20% 0.112 3.130
V 0
(0.119) 200/'» 0.191 2.260 0.155 1?) f 0.348 1.328
‘0 o—
0.1 5% - (0.104) 2000 0.200 3.265
212 % 0690 | 0541 % 0.117 3.830
(0.161) —;g ; 0436 | 2.354 0.214 5% | 0551 | 0.703
- % 0. 10%
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o 2 0.653 0.563 % 0.215 3.498
| (0.166) 55 u/" 0.432 1391 0.161 5% 0.577 0.703
| —= OA) 0.296 2.380 (0.134) “m:/,, 0.352 2.387
Cozes SR OB B2 20% | 0214 | 3356
| (0.208) 10% 0.729 1.038 0.224 5% 0.681 0.905
- 20:/0 0.453 2.120 (0.158) 10% 0.482 1.960
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5 10% 0.6 0.17 5% 0
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