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Development Trend of
Propeller for High Speed Craft
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ZF FASTER PROPULSION SYSTEM
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SeaRay 60DA _ 36 knots
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Page 3 Page 4
@ General Layout of Propulsion System Wake Field
dikAkeih il f 06 T e (k)M a6
Single screw _ Uform  Single screw _V form Twin screw _ AJl bracket
AR AR
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Shaft Inclination for HSC @ Tunnel Hull Lines
Shaft inclined angle: 6 to 13 degrees --
‘current trend) 47 ~ : A
{_. high risk if mﬂfﬁ;wum erosion Alpha=0, back |, . Reduce shaft inclination angle
AL TS 5 A
i i i . Increase tip hull clearance
I - A 4 A8 2 B A R
SHn = y . Adjust static trim angle
— WEM LRI E(AR)
re=s —
Alpha=270, face Alpha=90, back [ = -
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Propeller Characteristics in Cavitation Condition

Alpha=90, back
HMA0E - KD
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@ General Trend of Propeller for High Speed Craft
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@ Non-dimensional Parameters
ELES =3

Froude Number, Speed Length Ratio
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High Speed + High Shaft Inclined Angle
Wik + kS R

High Risk an Cavitation (efficiency reduced + cavitation erosion)
LR (2B LM
Shaft Incined Angie vrsus Cavitation Mumbor

@ General Cavitation Trend Diagram
@M% _Gawn Burrill B #

High Ship Speed (Low Cavitation Number) s
High Propeller Thrust Loading (% b R&)
High Risk of Cavitation and Low Efficiency (i 58 58 64 8 5/ fiet £)
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ﬁ*gﬂ*am BN, “] Engine: 2 x 1000 ps x 2100 rpm, 3.437:1

Cavitation number = 3.517, 0.254 @ 0.7TR
Propeller: 48 x 46 x 58 x 0.85 NACA
Shaft inclination = 9.5 deg
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Fleming _ 15.5m _ 18.5 knots

Engine: 2 x 500 ps x 2600 rpm, 2.53:1
Cavitation number = 2.246, 0.212 @ 0.7TR
Propeller: 31 x 30 x 48 x 0.90 KCA

Shaft inclination = & deg

ZF FASTER PROPULSION SYSTEM
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Carver 650 _16.6 m _ 31 knots

Engine: 2 x 1370 ps x 2350 rpm, 2.467:1
Cavitation number = 0.812, 0.154 @ 0.7R
P 1.05 NF

o B iy if i he
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Page 18

GC Patrol _ 13.7 m _ 41 knots

Engine: 2 x 1100 ps x 2450 rpm, 1.525:1 ;‘.ﬁ J‘!ﬂ*
Cavitation number = 0.464, 0.092 @ 0.7R
Propeller: 27.5 x 36.5 x 4B x 0.90 Cupping

Shaft inclination = 10.5 degrees

ZF FASTER PROPULSION SYSTEM

Page 18

Fast Patrol _ 11.2 m _ 51 knots
Engine: 2 x 700 ps x 2300 rpm, 1.485:1

AT i 2 e
Cavitation number = 0.273, 0.098 @ 0.7R

Propeller: 26 x 41 x 5B x 0.90 SPP
Stern Drive: SDS, inclination 8 degrees b

e

ZF FASTER PROPULSION SYSTEM

Tige _5.5m _ 38 knots

Engine: 1x 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

i 7 Mi(ski boat)

ZF FASTER PROPULSION SYSTEM
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Speed versus Length, Displacement i & it Trends for Propulsor Application
- Froude Number 4 % $% EF - YU S
PJ 234 Fleming 5%, 0, 6 GC Patrol TT777 T3
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@ Cavitation Number versus Thrust Loading
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Marlow 86
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Propeller Blade Sections (Series)
for different Speed Application
EOPE RS LEX 1.5 308§

SHIP SPEED | poneei iR B
(¥nats)

PROPELLER BLADE

25 AEROFTIL AU, Vagenengen-E NACA

Propellers Series

AT

KCA - Series —
i "
T Blades 13,45 k, —
o Pitch Ratio  : 0.60-2.00
Area Ratio  :0.20-1.10
== Skew Angles : 0 degree
3 Section Type : Ogival h 2
A0 Remarks : Most widely use propeller series,
— o Suitable for most applications.
- - — Cupped available.
‘ 30-50 Cupping KCA or NF ‘
Page 27 ZF FASTER PROPULSION SYSTEM Paga 28 ZF FASTER PROPULSION SYSTEM
Propellers Series Propellers Series >
AT JMAT
Skew KCA - Series Cupping — Series
Blades 1 3.4.5 > Blades 1 3.4.5
Pitch Ratio : 0.60-2.00 d Pitch Ratio : 0.60-2.00
Area Ratio  :0.50-1.10 Area Ratio  :0.50-1.10
Skew Angles 25 30 35 degrees Skew Angles : 025 30 35 degrees [
Section Type : Ogival N Section Type : Ogival, Airfoil £
Remarks : Modified from standard . Remarks : Modified from standard HCA Cupping (4-0.75)
KCA series for smooth application. ) seres.
Suitable for most applications. Suitable for most applications.
Cupped available.
Page 23 ZF FASTER PROPULSION SYSTEM Page 30 ZF FASTER PROPULSION SYSTEM
Propellers Series Propellers Series >
AT JMAT
NACA - Series New Foil / EV - Series
Blades 03,4567 Blades 1 3,4,5678
Pitch Ratio  : 0.80-1.60 Pitch Ratio  : 0.80-1.60
Area Ratio  :0.50-1.40 Area Ratio  : 0.50-1.40

Skew Angles : According to design
Section Type : Airfoil (NACAE6, mean line 0.8)
Remarks : Theoretical design propellers series.

ZF FASTER PROPULSION SYSTEM
Page 31

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

AT

Surface Piercing Propeller

Blades 14,56

Pitch Ratio  : 0.80-1.60

Area Ratio  :0.70-1.10

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

ZF FASTER PROPULSION SYSTEM ZF FASTER PROPULSION SYSTEM

Propeller Materials Category @ Popularity Progress of Propeller Materials
A58 #1842 i (1960-1988)
St of propeller materals y prs
! e e
r — T R e -
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Propeller Material of Lioyd's Classification
E RS L R e

S v ——

Steel Propeller Casting

et 191 v "
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Page 37 Page 38

HRARIRI A 2 KA B

o o

-2 AR 0 A N L A ionary marine p ion system
AL A ARTALERN - demand for high speed, improved handling,

R E A RTICOR M enhanced onboard comfort and reduce emissions
FEAEP TASERREME - engine power ranging 350 to 600 hp

- - suitable for 30 up to 50 feet planning hulls

P Eff:::.?lﬁ?;;‘k‘ém - outstanding efficiency over 25-45 knots
¥ F R - a reduced fuel consumption at 30 knots by 30%+
SRR e i

e — AL R A L

[ Tt — —— + @-:
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New Ram) 34 with IPS Pod Drives - 07/08/2008

The new Rampage 34 will be one of the first express fishboats
built in the U.S. with Volvo Penta's IPS drive system

- better fuel mileage
- better performance
- better maneuverability
= run faster
- much easier to maneuver around docks with joystick technology
= 30%+ more fuel efficient than fonal inboard |
ZF FASTER PROPULSION SYSTEM
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@ KAB@E _ ZF POD 2500/2800/4000
ZEUS 3500/3800

ZEUS 3500 & 3800

ZF POD 2500 & 2800 450-700 HP

250~ 440 HP

ZF POD 4000
700~ 1200 HP

AXMAB _ ZEUS 3500/3800

Atlantis 50X4
ZF 3500/3800 (Zeus)

Atlantis 50
2x CatC9 @ 575 HP
Ship Speed 35 knots

Mame Propussion Systerms

ZF FASTER PROPULSION SYSTEM

AAMAE _ ZFPOD/ZEUS it

Boat Perfarmance with Flxed Strut and Pod Drives

ZF FASTER PROPULSION SYSTEM

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 39 knots

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

- Joystick control to dock the boat with ease

- Reliable, 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 i to inclined shaft

- Minfrm’xe dmg orpad'shape man a shaft, srml’ and rudder

-C ional loss, produce no lateral forces and
minimize cawraﬂnﬂ

- Noise and ion are i ulting in a quiet, ride

- A dedicated trolling valve enables lowest spéeds

ZF FASTER PROPULSION SYSTEM
Page 45

A{MB _ ZF POD 4000
ZF 4000 (Large POD)

Azimut 625
2x Cat C18 @ 1015 HP
Design Speed 36 knots

ZF Pretotype Boat [Azimen £23)

ZF FASTER PROPULSION SYSTEM

AXHwME _ZFPOD_ AR

- 625
2x Cat C18 @ 1015 HP

ZF FASTER PROPULSION SYSTEM
Page 47

Thank you
45 E
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