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—POD _ Volvo IPS 350/400/450/500/600
—New Rampage 34 with IPS Pod Drives - 07/09/2008
—Zeus® Pod Drive System
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ZFFASTER PROPULSION SYSTEM

Single screw _ U form

P
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&‘Ji*&ﬁﬁ%&ﬁ #ﬁ&i SeaRay G0DA _ 36 knots
Development of Propeller for HSC
National Kachsiung Maritime ¥
31 December 2008
Wuu-Shyong Wang
ZF Faster Propulsion System Co..Ltd,
Pags 1 ZF FASTER PROPULSION SYSTEM Pags 2 ZFFASTER PROPULSION SYSTEM
m General Layout of Propulsion System = ."' m \Wake Field 1 b .~'
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Single screw _V form
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Twin screw _ Afl bracket
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ZFFASTER PROPULSION STETEM

Shaft inclined angle: 6 to 13 degrees
(current trend) B 748 #

o
high risk of root cavitation erosion Alpha=0, back

Page 3 Page 4
;Tj Shaft Inclination for HSC ’7 v | m Tunnel Hull Lines ’7 e |
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J . Reduce shaft Inclination angle
| FF 8 i 41 5
Increase tip hull clearance
E L s EF
Adjust static trim angle
AP A (A )
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Alpha=90, back
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Page &

Alpha=270, face Alpha=80, back
ZF FASTER PROPULSION SYSTEM ZFFASTER PROPULSION SYSTEM
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== Propeller Characteristics in Cavitation Condition [ N > 5 n|
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I""‘_'] High Speed + High Shaft Inclined Angle
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High Risk on Cavitation (efficlency reduced + cavitation erosion)
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"‘-'_' General Cavitation Trend Diagram
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Page 11 ZF FASTER PROPULSION SYSTEM Page 12 ZF FASTER PROPULSION SYSTEM
" ain " ain
) Y43 o234 15knots_37.68m
Engine: 2 x 1000 ps x 2100 rpm, 3.437:1
Cavitation number = 3.517, 0.254 @ 0.7R
Propeller: 48 x 46 x 58 x 0.85 NACA
Shaft inclination = 9.5 deg
Page 13 ZF FASTER PROPULSION SYSTEM Page 14 ZF FASTER PROPULSION SYSTEM
o153 2 7 EPF;
Fleming_15.5m _ 18 .5 knots o L Carver650_ 16.6 m _ 31 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

ZFFASTER PROPULSION SYSTEM
Page 15

Engine: 2 x 1370 ps x 2350 rpm, 2.467:1 o B 3 ik i e
Cavitation number = 0.812, 0.154 @ 0.7R

peller; 18 x 4 NF
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ZFFASTER PROPULSION SYSTEM

E‘.—' GC Patrol _ 13.7 m _ 41 knots s ‘A‘. E‘.—' FastPatrol _ 11.2 m _ 51 knots 3
Englne: 2 x 1100 ps x 2450 rpm, 1.525:1 oy it i il . Engine: 2 x 700 ps x 2300 rpm, 1.485:1 A5 o o 2 e
‘“""f:: m:50§‘46;; ";’:g é@u:::‘:g Cavitation number = 0.273, 0.098 @ 0.7R
Propelier: 27 i Propeller: 26 x 41 x 58 x 0.90 SPP
Shaft inclination = 10.5 degrees Stern Drive: SDS, .fn:.‘fn:l'lan degrees ﬂ
Page 17 ZF FASTER PROPULSION SYSTEM Page 18 ZF FASTER PROPULSION SYSTEM
;T:I =1 L 7F)
L Tige _5.5m _ 38 knots s : L
Englne: 1 x 320 ps x 4600 rpm, 1.46:1 Ak A (ski boat) i _
Cavitation number = 0.532, 0.095 & 0.7R i ik e 48 5L 1 AL (1)
Propeller: 13.5x 16.5 x 4B x 0.80 Cupplng
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"‘-j Propeller Blade Sections (Series)
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. for different Speed Application
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THIF STELD | PROPELLER BLADE SECTION PROPELLER BLADE SECTION
] AEROFOIL e MALL W genangan-B HACA
ML ————— AU dagenengen-BHACA

‘ 30-50 Cupping e o Cu‘DPIng I(L‘»ﬂ or NF |
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im Propellers Series
== mman

KCA - Series

Blades : 3,45 t

Pitch Ratio 0.60-2.00

AreaRatio :0.20-1,10

Skew Angles : 0 degree

Section Type : Ogival

Remarks : Most widely use propeller series.
Suitable for most applications
Cupped available

ZFFASTER PROPULSION STETEM
Page 26

@ Propellers Series l—.. iﬂ- .

B A

Skew KCA— Series

Blades : 3,45 )
PitchRatic  :0.60-2.00 1 d !

Area Ratio  :0.50-1.10 ‘\' a
Skew Angles : 25 30 35 degrees 0
Section Type : Ogival d

Remarks : Madified from standard g

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

ZFFASTER PROPULSION SYSTEM
Page 2T

iﬂj Propellers Series
L8 %]

PR
S |

Cupping - Series el L

Blades 345

PitchRatic  :0.60-2.00
AreaRatio  :0.50-1.10

Skew Angles 025 30 35 degrees
Section Type  Ogival, Airfoil 4
Remarks : Modified from standard Koa Cupping (4-0.78)
L series.

Suitable for most applications.

ZFFASTER PROPULSION STETEM
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"j-j Propellers Series l—ri;n_‘:—"]
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NACA - Series

Blades 03,4567

Pitch Ratio 0.80-1.60
AreaRatio @ 0.50-1.40

Skew Angles : According to design
Section Type : Airfoil

Remarks : Theoretical design propellers series.

ZFFASTER PROPULSION SYSTEM
Page 20

"j-j Propellers Series l—ri;n_‘a—"]
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New Foil - Series

Blades :3,4567.8
PitchRatio :0.80-1.60
AreaRatio :0.50-1.40

Skew Angles : According to design
Section Type : New Foil

Remarks : Theoretical design propellers series.

ZFFASTER PROPULSION STETEM
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@ Propellers Series l—r i;u —."]

B A

Surface Piercing Propeller

Blades : 4,56

Pitch Ratic  ; 0,80-1.60

Area Ratio :0.70-1.10

Skew Angles : According to design
Section Type : SPP

ZFFASTER PROPULSION SYSTEM
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Propeller Materials Category [_.,_F
SRR H —
mEdh Sat of prapelier matesis
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1
High Mangsnne Nickel Austen 1 Mpneatic Duslex
Lenile shumanium sluminmam vanien stainien stainteny
b bronee wioare el steed stenl
Other materiah
Cant Cast. At =, Polymars
e steel Ouratamis

Popularity Progress of Prapeller Materials
A5 0E 4  am (1960-1988)

)

nodular cant ::ﬂl-
o iron From Lioyd's Register of Shipping ST 8
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I ] Propeller Material of Lloyd's Classification [{_ﬁg
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Copper Alloy Cas. rmg

Take 813 mmwnﬂm
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Page 35

=

POD _ Volvo IPS 350/400/450/500/600

A ¥ marine system

= demand for high speed, improved handiing,
enhanced onboard comfort and reduce emission:

- englne power ranging 350 to 600 hp

- sultable for 30 up to 50 feet planning hulls

- outstanding efficlency over 25-45 knots

- a reduced fue! consumption at 30 knots by 30%+

The new Rampage 34 will be one of the first express fishboats
bulitin 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 than Inboard

ZFFASTER PROPULSION STETEM
Page 38

I_] 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, Qulet, and Comfortable Ride plus Precise One-Hand Docking

- Joystick control to dock the boat with ease

- Rellable, smoath, hydraullc power steers the pods

- Actuates the Integrated trim tabs

= Alfows each pod to be steered independently, leads to much smoother and more
accurate maneuverabllity

= The thrust from pod drives is Inclined shaft

* Mﬂnrmdze- drag of pod shaoe r.imn a shatt, sr.mr and ruuhfer

= ter-rotatl ] lonal loss, [ no lateral forces and
minimize ca rf!a.r.fl:m

- Noise and reduced, ing in a guilet, ride

- A dedicated trolling vaJveenabtes lowest spe@ds

ZFFASTER PROPULSION SYSTEM
Page 3%

FASTER PROPELLER
ot it

Hatteras 60 _ 41.5 knots

ZFFASTER PROPULSION STETEM
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