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and W.B. Morgan.
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Craft by R.N. Newton, and H.P. Rader.
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[ 7] Hydrodynamic Design of Planing Hulls by Da-
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[ 8] Principle of Naval Architecture by H.E. Rossel
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Table 2. NACA Sections and Mean Lines Table 3. Coefficient for Radial Distribu-
Modified a=1 a=0.8 tion of Maximum Thickness of
16 66 mean mean
Section Section line line Blade Elements
a/l ¥/te N/, m/ My /s . 5
° 0 0 0 0 0.2 0.788
0.125 0.1077 0.1155 0.097 0.091
0.3 0.665
0.025 0.1504 0.1530 0.169 0.159 0.4 0.551
. .55
0.050 0.2091 0.2095 0.287 0.271
0.5 0.443
0.075 0.2527 0.2540 0.384 0.366 6 0.544
0.10 0.2881 0. 2920 0.469 0.448
7 0.251
0.20 0.3887 (.4002 0.722 0.699 0.8 0.162
0.30 0.4514 0.4637 0.881 0.863 0.9 . 07;
(.40 0.4879 0.4952 0.971 0.961 0.95 0.039
0.45 0.5000 0.983 0.998 '
0.50 0.5000 0.4962 1.000 1.000
0.60 0. 4862 0.4653 0.971 0.978
0.70 0.4391 0.4035 0.881 0.889
0.80 0.3499 0.3110 0.722 0.703
0.90 0.2098 0.1877 0.469 0.359
0.95 0.1179 0.1143 0.287 0.171
1.00 0.0100 0.0333 0 0

ri=distance along section nose-tail line from nose

v=ordinate of section measured perpendicular to mean
line

m=ordinate of the mean line.

The leading-edge radius of the 16 section is 0.4#.%//, and
of the modified 66 section is 0.64z.%/(. The trailing edge of
both sections should have a small radius.
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Table 4.
Material Tensile Elongation |ocpermissible| Resistance
t .
ateria st;{e;/gctrl;xlzm % in kg/cm? |to seawater Remarks
i _ _ irreparable; rough surface; sp. gr.=
Cast iron -ceceeree 1’8(2)?600 0 %?gnsi%)ln’]) none 7,600330 to 35% thicker than bronze
screw
Graohi normal 2—7 nodular cast iron, practically irrepa-
raphite steel--- | c. 4,000 |annealed 10 | 260—280 none rable; sp. gr.=7,600325 to 30% thi-
—15 cker than bronze screw
Manganese bronze| 2 4,000— very smooth surface; fit to repair;sp.
ler b 4,500 18—22 457—492 good gr. =8,100; due to dezincing some-
(propeller bronze) b. 5,500 times difficulties
Cunial bronze copper-nickel-aluminfimum hal]oy; sp.
1 gr.=7.65; saving of weight 12 to 20
(Lips Propeller 6, 500 18 492527 | very good | %, as compared with manganese br
Works) onze due to lower sp. gr. and thin-
ner blades
_ fairly rough surface; sp. gr.=7.850;
Cast steel-..--- 5 020800 18 457—492 1 slight 10% allowance on calculated thick-
’ l ness due to risk of corrosion
Nogostone bronze C'anf.Al-Nihanlozy; spz.og/r.=7.5; sa-
ving oi weight to , as comp-
(Stone)--erveeene- 6, 400 22 c. 100 very good ared with manganese bro;ze, due to
o : lower sp.gr. and thinner blades
I(‘Iﬁ{:xlllguaxgegonze sp. gr.=7.65; saving of weight 12 to
Bronze st Brass 6, 600 18 c. 500 very good | 20%, due to lower sp. gr. and thi-
y.) ............... nner blades
. can be finished to a smooth surface;
Stainless steel--- | c. 7,000 22 c. 500 very good | sp. gr.=7.85; difficult to cast, but
highly resistant to corosion
Vo
at———
———
———— [
—

(a) b
ﬁ____l/////

Finite Aspect Ratio Foil

Induced Drag dD; on Lifting

Line Elements

VORTEX =X =
X0 o=~ QL
// o £~ - x=0
i —— STARTIN
—_ G

VORTEX

Lifting Line of Finite Aspect Ratio with Elliptical Circulation Distribution
(2K Va,i.e. Effect of Downwash on Motion of Vortex Sheet Neglected)
Fig. 1 Flow Past Foils of Finite Aspect Ratio.
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Sample calculations for derivation of the NACA 65,3-818 airfoil (a = 1.0)
z v vt tan 8 sin 8 cos § y,8in 0 |y, cos 6 zy vy z, vy,
0 0 0 N 0 0 0 o 4] 0

10.605:0.01324(0.00200; 0.336961 0.31932“0494765 0.00423[0.01255/0.0007710.01455 0.00923; —0.01055
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0.75 |0.04456/0.03580, —0.06995 | —0.06979/0.99756! —0.003110.04445(0.75311;0.08025/0.74689| —0.00865
1.00 |0 0 i PN N, 0 0 1.00000/0 1.60000] O

* Thickness distribution obtained from ordinates of the NACA 65,3-018 airfoil.
1 Ordinates of the mean line, 0.8 of the ordinate for = 1.0
1 Slope of radius through end of chord.

Fig. 8 Method of combining mean lines and basic-thickness forms.

3C ; “
) Y . T g t | / R . ¥
A AR AW A
| VL l’k'\/\(l/‘\&
25 JTRTN y LA L A
T TV
/ 1A VO A [ LA LTUA
/ \ \ / \, \,/r\ i \/'K\
A TR o
20 g N Y AL A . gLy 4\ ﬁ\ B I O
FHSAAAAAL b A TR LT T
VS AMER AN A Do NEE
1\ ! BAAEYAVAN )% X ul |
iy * A% O AV B 0 7 A VG B 2
T CIOA AU A A N LA
RRmYTiIp i i\/ pay ey e P
VXL e v I Gl . g
JUV R AT A A ) &J{ - ’)(’}QQ" 17X I 7
' IR EeeasaNE
e
gl f o o
A2 &/ﬁgﬁé%afﬁ, |
PR R gwf:)ixbzﬁg
e T s e T
> e et e ”<;f~0.\*1§?“
= o EEAT s
- B i o Y s s o e e
= e N
==z i 111
2.4 a5 (013 [oR4 0.8

Fig. 10 Incipient Cavitation Curves for NACA 16 Section with a=1.0 Mean Line



110

AREMBEEE

3 T T T TP
A
/
N A%
-~ =l —t— - ~——t-— - — v
° i 11 OBV ALY ) ¢
£t N ki
, o
3 B A\ NIM
] [} =
B4 o RBR €
= AU A% AWM
£ EREES . AV (
o X SN B AN AN NN
5 EENAUINES AN RSN ar
3 NS ROER SR i
b NN aul L\IKE
= RN DS Y X K
3 S & NABNETRR DA
3 s - \4\ D .A/)VWNA N 1B
Z b B b g AR
N = - SRR R A
i | S EaNERNRY S RO
~ N g IR S e e W U 4N//, M/v N AV
- 8 i L h ] AN 5
A.HT\ = nw_ - Vtﬁ\n\. RN Vﬂ N ,N.N\/ v‘/ ,.A/./O/ 2
T g SRS S [ W
T N .m - Pt ——T< K b vVN;«./ /
SRS S . E —re < DRSRR
s e NS I~ et} ] AR y
L] ° o b <Y <] R
San , PRI SE SeE N
< [ R S SRR
RN 5 | == ]
™~ xI_VA,. UVL B : _.cc..u\ SR A\]A// W/.A.ﬁ// // _
; i e = ] vAAn///,‘ °
ST S T ~f N
. ; R XXy & N Y
! v /WW ™~
: i o - ™y ) i
3 a 2 v 3 8 & 5 2
I

0.8 Lines

ig. 12 Incipient Cavitation Curves for a Section with NACA 66 Nose and Parabolic Tail with a



FI2HE H1% 1975% 55

1700

e
\_\ L
B e as % -~ 0.2} i
o) . D e . | o * :
- L i YoRTTTEI T GE Tar o as 0 T 12
1 Aela,
oL — 5T o Fig. 14 Camber Correction® Coefficients
Pl at 01R 052
Fig. 13 Coefficient for Estimating Blade Thickness ’ g ‘
0.751 | /A
|

=
Wiy

e 2y

3 T ——

e e Ry e o b - f——Ax‘ -
b
Fig. 15 Geometric Properties of a Blade Section

[}

ro

Fig. 16 Coefficient of Blade Section Area (a)

Cc.oi¢ !

d

0.008

[sXs]ohe

2.004

! /"

C.00:

VO ¢gZ2 004 Q6 Q08 0.l

o] Q2
te/1

(AL a.le Q.18 020 Q22

Fig. 17 Coefficient for 1, of Blade Section (¢)



112 . kKBBERBEE

0.0442 . \
s ' i
0.0438 ™ 5 \
\\\ \
0.0434 \ ‘ 1.4

Q0432 ' \ L3

N\ \
0.0426 L2
0

Q01 Q2 Q.03 Q.04 C.05
My /1

Fig. 18 Coefficient for 1,, of Blade

Section (¢) ' 10
40 50 60 70 80 90
2,=(0.4838—0.026m, /L)oo [546] - e° ,
R L SN {54c] Fig. 19 Pitch Correction Coefficient (&)
=2 — (u Blevrerrereeeminnnennienias [54d1 for y/R=0.7
- 8470
. l ¢p M-cmT;

\
\

)
L/

v
4
,

AN/ ARYL
%L

VL
| ,_\Q\ B

AN
IS \\
SN

ae oo 10 1 2 1

AN

i

0 [ Q2 Q3 0¢ [

o
o
had

4 1518

Fig. 20 Open-water test results of B 4-70 screw series extrapolated to Reg.;s*=107; (CPain=0. 0062)



113

£ 511

F 18 1975

F1es

062 061 081 O 091 oSl o

&
o
o
e
o

QUL
SRR,
N
\&\'\

o

\

AARNAN

N\
RN

AN

"N
N
KRR

57 SR ORI
SO

G2
1%
K/T\‘

UGN
NXAXE
NN

>

N
<‘\

N
¢

PORORORIRR

A i

L X XA T X

002 o6i 08l 04 08
7

oSt on 33 621

1, BRSRR
K

i

\

ad

SIS ISR

T a®

<

XN

N

[

N\ A2
\%\ \

nm,
St i
! \\H\m\l P
&\; "
pus)

BSRAN
AN

N

g
¢

S0

OO

R

R

N

- . 4
)
: W
4
D g %
s %(’ i')<

(X

SRRSO,

2RISR

X
IR

PN
SN

R
SRR

SARLL Y R
RIS

Yy

results of B 4-100 screw series

Open-water test

zter test results of B 4-85 screw sesies

Ogen-w

Series

Fig. 21 The Wageningen B-Screw



L
Hnd

&

=

114

20

\
3

19

i

P~
Y

=
——
—_
3

'~
~ \§

:}»._

i
-] -
J] -
| ! -
] ! i d
1 - Z
{ ! ]
- ' “ v pZ ) &
{ H ]
1 ' ) 4 1/ v
m i \ > y 153
S - - A o
& 1 L 4 b
— - Has y 3 3
nm i A G (5]
- 7 e
o ) A 2NN e
i 2 = -Gy N o
% E: Pl - A i o
. L g e
(&) % el su\“ o AT ” i)
TR, - — gl bt o o
| 2 |*1 o \l\an_\ L. \\w\# ) <
STE = e
N A S
\m.l.l. - “h“ =] -1 rﬁu A M
uie o Ed B o g
e -
-3 .2 peebees: Lt
&
@ s,
i§
: o
i.w o
P
~23
]
{
g - -~ 2] [a) -
P Y 5 8 % & 2 =& 3 3

=0.6

Fig. 22 C,-] Diagram for TMB 4-Bladed SC Propeller Series, EAR



H

.. /
.w .J
RA .VV~
o mx
()2 A

}

H

o

N
" - ;\ct

(%

",
(o )
i

A

¢

™o
LU <%

-
o

~
Iy

a

J2APD

(-

N

NY

e
N

N

Ep A.A

o

BLADE sw

Marine Screw Details

Fig. 23



EEE L

Vs=35KTS

ehp=1300HP

rpm=1950/2. 03975
975X. 90525925

D=3, 7767 Ft(1.15M)
Hub dia=. 2x3. 7767=. 7553

Z=3

_ 10127 Va _ 0.

=

T 325.86XP. 3545 71
V(1 —¢t)cosg

G= T —~. 3481

5 zfn (1. 688 Va)®
Cre=CrX 1. 04=, 362
7=.85
Ai=2/n:=.38
(P/D).y=x X Li=1.1938

@B 4@

2) x=3.744 4 (8)
3) 4 ®

#) A Qo

(1) 4 an

(12) 1/4 (D

(13) 12)—an

(14) 4 (6

(15) 1/(14)

(16) =¥ 4

an 4 an

(18) Simpson’s Multiplier
(16) (17)yx(18)

A Ao wel ek 4 (12)F o4 A)~1DEEE

(20) 4 (44

200 A @0

(22) Table 3

23) 4 (25

(24) (21)/(23)

(25) p.=33ft, p=(FAF ZFol)—r
(26) (8)*

(28) 4 (22)

(29) (208 (28)% ol gated 2¥ 12¢]4
(30) ” ”
(31) (24)x(30)

(32) (21)/(31)

K R

(33) Simpson’s Multiplier
(39) (32)x(33)

(35) =¥ 14

36y #

(37) (29) < (35) % (36)
(38) (32) <D

(30)

(40) (37)xD

(41) (5)lA

42) 4 (40

(43) 4D +(43)

(45)(46) (47) A (43)
(48) (20)/(45)

(46) (20)/(49)

G0 (20)/(47)

{51) Simpson s Multiplire
(52) 4 (42) (45) (46) (47) (49) (50) ¥ Fig 19
(53) 4 (52)

(30 (3D

(55) 4 54

(57) (A7)

(58) (57)(59)

(56) Simpso siMultiplier
(65) 4 (56), (57), (58)

28 A

(65) Fig 16

(66) 4 (37@)

(67) 4 (37B)

(68) 4 (37¢)

(69) 4 (37d)

(70) (371

(71) (37g)

(72) Fig 17

(73) 4 (37h)

(74) Fig. 18

(75) 4 (379)

(76) (54)

77 (52)

(109) 1,05x(108)
(112) (106) %< (110)
(114) (112)+(113)
(117) (115)+(116)
(111) (71) x(114)/(73)
(119) (69)x(117)/(75)
(120) 4 (3%)



Git

(121)
(122)
(123)

S8

Y]

7]

i I

Rl 4

8%

[ VL]

for)

o W L~

(g7

=

o~ Oy Wl

[
[e R da]

B

B i1k 19754 5 )
(70) < (114)/(73)
(67) > (117)/(73)
2 (33)
@ tans @ (P/D);
1. 615 L9402
1. 0767 1. 0489
8075 1. 1104
6460 1. 1500
5383 1. 1753
. 46141 1. 1938
L1038 1.1990
3589 1. 1910
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z (21) CU/D (22) f (23) /D 24) Cil/t (25) p+p.
.2 —.0192 .788 . 0540 ~.3556 38.7373
.3 .0258 . 665 . 0461 . 5597 38. 5485
4 . 0577 . 551 .0387 1. 4910 38.3597
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(113) Mg sing

2375.8917
1137.6783
389. 9565
62. 9850

(118) ys M./,

995,028. 8
696,772.4
416, 802.8

Stress at

(123) Leading Edge

196, 208. 4
391,812.6
394,894.3

maximum stress psi

(137

value
—6915.
—4839.
—2894.

location

MAX. THICKNESS
MAX. THICKNESS
MAX. THICKNESS

(103) (757D 4o

(124) v, M./ L

. 1856
. 4384
. 0465

(104) F(Mas)

.0
. 1460
.0232

Approx.
tano

(109)
1.6066
. 9487
. 6695

.5123

(114) M,
4675. 6454
3074. 6004
1378. 3684

279.9785

(119) =K, /1,
843,30

70.38
-~18.07

—212,757.1
—393,286.6
—392,760.2

(105) 2o

2
.4
6
8

(110) cos¢

. 5284
L7255
. 8310
. 8900

(115) My, sing

3695.1002
1837.6064
661. 6770
111.1543

(120) Stressat ¢,

—-995,872.1
—696,842.8
—416,784.7

(125) Xy M_\/Iy

—18,459.9
—1,635.3
420.7

P PR RR -

.0
. 06594
. 03484

(106) Mr,

4352.297
2669.7754
1189. 4247

243.8129

(111) sing

. 8490
. 6880
. 5563
4559

(116) M, cos¢
1478.7057
1199. 1655

582. 5164
122. 9581

(121) yer/I!
—212,757.1
—393,278.0
—394,517.3
Qiress at
Trailing Edge

(126)

231,217.0
394,921.9
392,339.5



