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Shaft inclined angle: & to 13 degrees
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@ Fropeller Characteristics in Cavitation Condition
=d  RRS TR B - ERRE

- .
|"_Ej Tunnel Hull Lines &

LA ST
. Reduce shaft Inclination angle
B {8 A S 5
i . Increase tip hull clearance
- = S b A WK AR
"‘\,_?/-«-' L . Adjust static trim angle

AP 2 B i Ay ()

Alpha=50, back
HMANE - ¥ T &

IF FASTER PROPULSION SYSTEM IF FASTER PROPULSION SYSTEM

Page 7

RO - I E R - AR A 2 F/VERIE F4H



EARVAS (i EE e F N

R ER R A 5B

@

h i At 4, 4E 1 A B AR 9

Viking 73 _ 36 knots

IF FASTER PROPULSION SYSTEM
Page 9

fﬂ General Trend of Propeller for High Speed Craft |
ik kLRt = — a4

©@ FIFEARY
©@ kR
@ ASMAR :

© WAEEERY
© HAGHAER |
@ wgEGreamn ',

Root cavitation erosion
E ]
.
: " - . 3 *
o maf/h englne poyer
z » o e .
- . . e
£ 2 PG
S . e
. | esld s “’ [ )) .
- v et e T e |v
.
L] - ] ] = = - - = - = -
o, kst
IF FASTER PROPULSION SYSTEM
Page 10

==N Non-dimensional Parameters
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Froude Number, Speed Length Ratio
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Im! High Speed + High Shaft Inclined Angle |
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Im! General Cavitation Trend Diagram |
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™
[@} PJ234 _15knots_ 37.68m

Engine: 2 x 1000 ps x 2100 rpm, 3.437:1
Cavitation number = 3.517, 0.254 @ 0.7TR
Propeiler: 48 x 46 x 58 x 0.85 NACA
Shaft inclination = 9.5 deg

IF FASTER PROPULSION SYSTEM

Page 15

" st
|(LIE Fleming_15.5m _ 18.5 knots

Engine: 2 x 500 ps x 2600 rpm, 2.53:1
Cavitation number = 2.246, 0.212 @ 0.7R
Propeller: 31 x 30 x 4B x 0.90 KCA

Shaft inclination = 8 deg
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@ Carver650 _ 16.6 m _ 31 knots

Engine: 2 x 1370 ps x 2350 rpm, 2.467:1
Cavitation number= 0.812, 0.154 @ 0.TR
Propeller: 35 x 46 x 58 x 1.05 NF

Page 17

Page 18

GC Patrol _13.7 m _ 41 knots

Englne: 2 x 1100 ps x 2450 rpm, 1.525:1 o i o o e
Cavitation number = 0.464, 0.092 @ 0.7R

Propeller: 27.5 x 36.5 x 48 x 0.90 Cupping

Shaft inclination = 10.5 degrees

IF FASTER PROPULSION SYSTEM

@ FastPatrol _ 11.2 m _ 51 knots

Cavitation number = 0.273, 0.098 @ 0.TR
Propeller: 26 x 41 x 58 x 0.90 SPP
Stern Drive: SDS, inclination 8 degrees a

Page 19

Engine: 2 x 700 ps x 2300 rpm, 1.485:1 A T i G0 A

@

Tige _ 5.5m _ 38 knots

Engine: 1 x 320 ps x 4600 rpm, 1.46:1
Cavitation number = 0.532, 0.095 @ 0.7R
Propeller: 13.5 x 16.5 x 48 x 0.80 Cupping
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@ Propeller Blade Sections (Series) I_.— ﬁ;, ¢ b

for different Speed Application = .__.
- ) A i L 3 D 2 AR 3R R O o ARk

SHIP SPEED | ppoppuyER BLADE SECTION PROPELLER BLADE SECTIDN
nats)

MAL, M gerergan-BNACA

25 ACROFOIL — * ==y

Mowton-Radar, b

Mewton-Rader

Mowton-Rader

Rofla, SUS

Cupping KCA or NF |

l 30-50 Cupping

IFFASTER PROPULSION SYSTEM
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Gl

KCA - Series

Blades 1 3.4,5 L_,

PitchRatio  :0.60-2.00

Area Ratio  :0.20-1.10

Skew Angles : 0 degree

Section Type : Ogival ;
Remarks : Most widely use propeller series.

Suitable for most applications.
Cupped available.

N
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Skew KCA— Series

Blades 13,45 J
PitchRatio  :0.60-2.00 : i
AreaRatio  :0.50-1.10 My
Skew Angles : 25 30 35 degrees i
Section Type : Ogival ‘d
Remarks : Modified from standard

KCA series for smooth application.

Suitable for most applications.

Cupped available.

Page 28 IFFASTER PROPULSION SYSTEM

I_._:; ﬁ;._ # b
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Cupping — Series

Blades 3,45
PitchRatio  :0.60-2.00
AreaRatic  :0.50-1.10
Skew Angles 025 30 35 degrees
Section Type : Ogival, Airfoil —a
: Modified from standard KCA Cupplslg (4-0.78)

Remarks

series.
Suitable for most applications.

IFFASTER PROPULSION SYSTEM
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NACA - Series
Blades ©3,4,567
PitchRatio  :0.80-1.60
AreaRatio  :0.50-1.40
Skew Angles : According to design .
Section Type : Airfoil (NACAG6, mean line 0.8)
Remarks : Theoretical design propellers series.

IFFASTER PROPULSION SYSTEM
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New Foil f EV — Series

Blades :3.4567.8
PitchRatio :0.80-1.60
Area Ratio  ©0.50-1.40

Skew Angles : According to design
Section Type : New Foil / Hybrid
Remarks : Theoretical design propellers series.

IFFASTER PROPULSION SYSTEM

Page 31
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m

Surface Piercing Propeller

4,56

Pitch Ratio :0.80-1.60
AreaRatio :0.70-1.10

Skew Angles : According to design
Section Type : SPP (Wedge, High Camber)

Blades

IFFASTER PROPULSION SYSTEM
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Propeller Materials Category
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Popularity Progress of Propeller Materials Fropeller Material of Lloyd's Classification |_ F s
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Viking 56 _ 41 knots
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- demand for high speed, improved handling,
enhanced onboard comfort and reduce emission:
= engine power ranging 350 to 600 hp
- suitable for 30 up to 50 feet planning hulls
- outstanding efficiency over 25-45 knots
- a reduced fuel consumption at 30 knots by 30%+
Volva Penta IPS propeller advantages
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The new Rampage 34 will be one of the first express fishboats
bulit in the U.S, with Volvo Penta's IPS drive system.

= better fuel mileage

- better performance

- better maneuverability
- run faster

- much easler to maneuver around docks with joystick technology
= 30%+ more fuel efficient than inboard i
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#XMmMmE_ ZF POD 2500/2800/4000
ZEUS 3500/3800

ZEUS 3500 & 3800
ZF POD 2500 & 2800 450-700 HP

250~ 440 HP

i

ZF POD 4000
700- 1200 HP

IF FASTER PROPULSION SYSTEM
Fage 41

@ XMy _ ZEUS3500/3800
Atlantis 50X4
ZF 3500/3800 (Zeus)

Atlantis 50
2x Cat C9 @ 575 HP

Ship Speed 35 knots ::E

anne Progutsion Systems.

IF FASTER PROPULSION SYSTEM

Fage 42

@ RAMAE _ ZFPOD/ZEUS_ ik ibir

Boat Performance with Fixed Strut and Pod Drives.

[FS————
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@ ZF _ Zeus® Pod Drive System

New ZF POD. Zeus Pod Drive
Powered by Caterpillar C9 ACERT (@ 575 mhp x 2500 rpm
Into a 44' Sea Ray reaches top speed of 33 knots

FASTER CRUSING, HIGHER TOP SPEEDS,
ENHANCING MANEUVERABILITY, FUEL ECONOMY
A Clean, Qulet, and Comfortable Ride plus Precise One-Hand Docking

- Joystick control to dock the boat with ease

- Rellable, smooth, hydraulic power steers the pods

- Actuates the integrated trim tabs

- Allows each pod to be steered Independently, leads to much smoother and more
accurate maneuverability

- The thrust from pod drives is to inclined shaft
- M.lnlmfxe drag of pod shape urarr a shaft, snrur and rudder
Latl e fonal loss, produce no lateral forces and
mfnfmlze caviraljnrl
- Noise and are significantl, i d, iting In a quiet, aff bile ride

- A dedicated trolling valve enables lowest spéeds

IF FASTER PROPULSION SYSTEM
Fage 44

@ ¥ X#MikB _ ZFPOD 4000
ZF 4000 (Large POD)

Azimut 625
2xCat C18 @ 1015 HP
Design Speed 36 knots

ZF Prototype Boat [Azimut 625)
IF FASTER PROPULSION SYSTEM

@ EAMME _ZFPOD_ BA

Azimut 625
2x Cat C18 @ 1015 HP

IF FASTER PROPULSION SYSTEM
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