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@ General Layout of Propulsion System
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@ Wake Field

SF(HF)3H4
Single screw _ Uform  Single screw _ V form Twin screw _ All bracket
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"L‘; Shaft Inclination for HSC
=4 i it St AT

Shaft inclined angle: 6 to 13 degrees

(current trend) #7488

—= high risk of root cavitation erosion
2 B 0 R

Dt sl g T 1=

Alpha=0, back

— T

Alpha=0, face

Alpha=80, back
IF FASTER PROPULSION SYSTEM

Alpha=270, face

"
/) Tunnel Hull Lines

. Reduce shaft inclination angle
A AR A 2

. Increase tip hull clearance
HE o A A S SRALE R

. Adjust static trim angle
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Propeller Characteristics in Cavitation Condition
ﬂaﬁﬁiﬁ‘Ftﬂﬁﬂﬁ WA RERAKE
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Alpha=90, back
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Page 10
"- General Trend of Propeller for High Speed Craft "-‘ Non-dimensional Parameters
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High Speed + High Shaft Inclined Angle
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High Risk on Cavitation (efficiency reduced + itatie jon)
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|'?g General Cavitation Trend Diagram
ik % Gawn Burrill i #&

High Ship Speed {Low Cavitation Number) 3¢ (%
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Page 18

ZF FASTER PROPULSION SYSTEM

)
@ PJ 234 _ 15 knots _37.68 m

.--_as-'*.'nt

E 3/ ¥ 4

Engine: 2 x 1000 ps x 2100 rpm, 3.437:1
Cavitation number = 3.517, 0.254 @ 0.7R
Propeller: 48 x 46 x 5B x 0.85 NACA
Shaft inclination = 9.5 deg
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|’ﬂ: Fleming _ 15.5 m _ 18.5 knots

Engine: 2 x 500 ps x 2600 rpm, 2.53:1 o
Cavitation number = 2.246, 0.212 @ 0.7R

Propeller: 31 x 30 x 48 x 0.90 KCA

Shaft inclination = 8 deg

ZF FASTER PROPULSION SYSTEM
Page 17

"
Wi carversso _16.6 m _ 31 knots

Page 18

Engine: 2 x 1370 ps x 2350 rpm, 2.467:1 o AV i 8 e
Cavitation number = 0.812, 0.154 @ 0.7R

ller: 38 x 46 x 58 x 1.05
- . oy

)
|’ﬂ: GC Patrol _ 13.7 m _ 41 knots

Engine: 2 x 1100 ps x 2450 rpm, 1.525:1 A i oo ol
Cavitation number = 0.464, 0.082 @ 0.7TR

Propeller: 27.5 x 36.5 x 4B x 0.90 Cupping

Shaft inclination = 10.5 degrees

ZF FASTER PROPULSION SYSTEM

"
|’ﬂ: Fast Patrol _ 11.2 m _ 51 knots

Engine: 2 x 700 ps x 2300 rpm, 1.485:1 A 2 1 10
Cavitation number = 0.273, 0.058 @ 0.7R

Propeller: 26 x 41 x 58 x 0.90 SPP

Stern Drive: SDS, inclination § degrees i b

ZF FASTER PROPULSION SYSTEM

Engine: 1 x 320 ps x 4600 rpm, 1.46:1 2k AE(ski boat)
Cavitation number = 0,532, 0.095 @ 0.7TR
Propeller: 13.5 x 16.5 x 48 x 0.80 Cupping

ZF FASTER PROPULSION SYSTEM
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Page 19 Page 20
) )
|!ﬂ: Tige _ 5.5 m_ 38 knots |’u:
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";j Speed versus Length, Displacement i f ks
- Froude Number # # $t
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Trends for Propulsor Application
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"- Cavitation Number versus Thrust Loading
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Page 25 Page 26
I’?g Propeller Blade Sections (Series) I’?g Propellers Series
for different Speed Application EE AT
7 B i LA P 2 408 3R K 0 RS A

KCA ~ Series
Blades : 3,45 t >
Pitch Ratio  : 0.60-2.00
Area Ratio  :0.20-1.10

Skew Angles : 0 degree
Section Type : Ogival

Remarks : Most widely use propeller series.
= : —— = : for most app ions.
— — Cupped available.
| 30-50 Cupping . —=1—=— . Cupping KCAorNF |
ZF FASTER PROPULSION SYSTEM ZF FASTER PROPULSION SYSTEM

Page 27 Page 20

" A " A

[ Propellers Series [ Propellers Series

MR MUEAT

Skew KCA - Series

Blades : 3,45

Pitch Ratio 1 0.60-2.00

Area Ratio 1 0.50-1.10

Skew Angles ;25 30 35 degrees

Section Type : Ogival ‘w
Remarks : Medified from standard

KCA series for smooth application.
Suitable for most applications.
Cupped available.

ZF FASTER PROPULSION SYSTEM

Cupping — Series

Blades : 3,45

Pitch Ratio 1 0.60-2.00

Area Ratio 1 0.50-1.10

Skew Angles ;0 25 30 35 degrees

Section Type : Ogival, Airfoil w
: Medified from standard

Remarks

KCA Cuppiolg (4-0.73)
series.
Suitable for most applications.

ZF FASTER PROPULSION SYSTEM

Page 23 Page 30
" "

'i i: Propellers Series 'i i: Propellers Series

MR MUEAT

NACA - Series New Foil / EV - Series
Blades 1 3,4,56,7 Blades :3,4,567.8
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 (NACABS, mean line 0.8)
Remarks : Theoretical design propellers series.

ZF FASTER PROPULSION SYSTEM
Page 31

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

ZF FASTER PROPULSION SYSTEM
Page 32

B

ARG - B AR AR 2 e

FHUERE FT7TH




EARVAS (i EE B PN

EEEREPHE S AN T E

"
'g i: Propellers Series

WMEART

Surface Piercing Propeller

Blades . 4,56

Pitch Ratio  : 0.80-1.60

Area Ratio  :0.70-1.10

Skew Angles : According to design

Section Type : SPP (Wedge, High Camber)

- Py

h i A 3R S48 A

if |Smmepef.rerCawng|

Copper Alloy Casting

T 313 Wkl propis b scompians

prarpass: propeser s propeber
bl gatigs

n.'::’” :M.: T

e ]
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Page 33 ZF FASTER PROPULSION SYSTEM Page 34 ZF FASTER PROPULSION SYSTEM
) 4 e " » .
I’éi Propeller Materials Category I’éi Popularity Progress of Propeller Materials
MR A8 A5 0842 i (1960-1988)
Set of propelier macerian
|
Py m.!nu su-m.lm-.nu Fak A A
i At i v i R o
e branie eronze seel aeeel el
Orher maverists JEHE
Cani Can Aluminiy=,  Pobymen
won st Durslamin
oo = = From Lioyd's Register of Shipping SIS T &80
Page 38 ZF FASTER PROPULSION SYSTEM Page 38 ZF FASTER PROPULSION SYSTEM
773 Propelier Material of Lioyd's Classification [,T E
ELE R SR g R Y

EET L8 S VAN EEE Y]

Viking 56 _ 41 knots

ZF FASTER PROPULSION SYSTEM

Page 38
T = T E
@ Wik RN AL _ KA RDE W @ KX B _ Volvo IPS 350/400/450/500/600 W
o ARMEEHNRRLER A revolutionary marine propulsion system
4" ) EL=HPRTR2RER demand for high speed, improved handling,
£ 1 - , i g,
[ = Ao BB ARTIC0OZRMN enhanced enboard comfort and reduce emissions
!_._;;_J'm": —= Tl WA T AR AR - engine power ranging 350 to 600 hp
epancmnase e
I » ¢ 45 0 A () A 1 - aradiond g.ml :msufnptla:i at 30 knots by 30%+
Hip et FA R TN EEEN
- s o= Valva Penta IPS propeller advantages
| 3 3 <KAo A HE TR - AR - Cammponid =
5w MR B A A R r—
e —— s T
L= = g “" o
¢ [ ] L] L] -~
¥ * .
) g | 4 — e | JR——
—— S — o SN EEEE
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34 with IPS Pod Drives - 07/09/2008

@ New Ramy

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 mh}oystkk technology
- 30%+ more fuel efficient than rd

ZF FASTER PROPULSION SYSTEM
Page 41

(/ AXHmmE _ 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

Page 42

@ EXMAF _ ZEUS 3500/3800

Atlantis 50X4
ZF 3500/3800 (Zeus)

Atlantis 50

2x Cat C9 @ 575 HP

Ship Speed 35 knots
Marne Proputsion Systems.

ZF FASTER PROPULSION SYSTEM
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Page 44

)
@ ZF _ Zeus® Pod Drive System

New ZF POD, Zeus Pod Drive
Powered by Caterpillar C3 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 horizental compared to standard inclined shaft

- Minimize drag of pod shape l'han a shaft, strut and rudder

- Counter-rotating loss, prod no lateral forces and
minimize cavitation
- Noise and vib, are i sl d, Iting in a quiet, comfortable ride

- A dedicated trolling valve enables lowest speun‘s

ZF FASTER PROPULSION SYSTEM
Page 48

@ RXM@BE _ ZF POD 4000
ZF 4000 (Large POD)

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

ZF Prototype Boat [Azimut §25)

ZF FASTER PROPULSION SYSTEM
Page 46

@ RAMBE _ZFPOD_ BA

\ Azimut 625
2x Cat C18 @ 1015 HP

ZF FASTER PROPULSION SYSTEM

Thank you
a5

ZF FASTER PROPULSION SYSTEM

Page 48
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