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Zhejiang Fengshen Ocean Engineering Technology Co., Ltd., is a high-tech
enterprise that develops and manufactures high-efficiency ship propulsion devices.
The company's marine straight-wing propulsion device, the straight-wing rudder
propeller, is the first in China and has obtained European patents and many
National invention patents.
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Frre iR Products

FEANAE AR E R
HIGH SFFICIENCY Marine straight-wing propeller
SR B RS
ALL SPEEDS Marine straight wing stabilizer
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THRUST VECTORING Deep submersible propulsion device
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LARGE THRUST Straight wing lateral thruster




R K #]%E TESTS AND MANUFACTURE
7= REE Product tests

Rally test & Reliability test

Tank test for straight wing propeller



RIS K &% TESTS AND MANUFACTURE

F= & Product manufacturing

Bench scale test
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The straight-wing propulsion is an old marine propulsion technology.

Traditional straight-wing propellers frequently use the connecting rod
configuration to control the blade swing, which has excellent maneuverability.
However, traditional straight-wing propellers have a high cost while a low
propulsion efficiency. Nowadays only a few special-purpose vessels are selected
for such application.
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The straight-wing rudder propeller adopts the planetary gear transmission
mechanism to control the blade movement. While having excellent
maneuverability, the blade can also achieve a high-efficient hydrodynamic
performance.
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The straight-wing rudder propeller reinvents the traditional propeller
propulsion method, and provides a better propulsion technology for ships.

FEi B 3D product viewing
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Large thrust area, shallow draft, high propulsion efficiency;
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Excellent maneuverability, accurate positioning and control of the ship;
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Smooth operation, small vibration, low noise;
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Excellent cavitation performance at high speeds, high hydrodynamic
efficiency;
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High integration of the propulsion system, better use of the ship space;
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Hassel-free installation, maintenance and repair
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PR AR Product Technical Features
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The straight wing rudder propeller system would offer a larger deck area and
cargo cabin capacity within the same mechanical envelope as well as consume less
power at the same speed compared to the use of conventional propeller in vessels.
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Vessel Benefit Highlights:
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Eliminate the tail shaft, propeller and rudder within the conventional propulsion
system as well as mechanical differentials such as gearbox and clutch through the
adoption of variable-speed pitch-regulated straight wing rudder system:;
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Enable a save in the propulsion system space and maximize the vessel usage
area as well as the cabin capacity;
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Offer a simplified and stream-lined vessel tail which then minimizes the
construction cost and period;
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Enable an on—board maintenance and replacement for the cost reduction;
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Unlock the potential of autonomous function due to the better vessel control.
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The straight wing rudder propeller

would provide the ships with a better
control capability being more automatic, flexible, responsive and reliable. It can
not only enable an excellent daily maneuverability also facilitate the ship
overcoming various maneuver challenges such as side-to-side, translational,
In-situ gyration, and caving back
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For the dynamic positioning vessel, the straight wing rudder propeller would
be able to adjust the thrust magnitude and direction in response to the

positioning system’s instruction and hence deliver an accurate ship control .

&P HIMERAH Vessel Application Overvie

4eSh#1zh /1A% AA Diesel-powered ship
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The use of the straight wing rudder propeller would eliminate the tail shaft,
propeller and rudder in conventional diesel propulsion system, increase the
vessel usage area / cabin capacity and hence offer a cost-effective propulsion

solution for diesel-powered ships.
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The electric propulsion serves as a key enabling ship propulsion technology

where variable frequency/speed drive is being mostly used. The variable
frequency/speed drive especially for high power electric propulsion system is very
costly which demotivate its use on ships. The unique feature of variable-speed pitch
regulation in the straight wing rudder propeller could significantly reduce the capex
In power train due to the variable frequency motor drive being replaced with normal
motors. Therefore the straight wing rudder propeller could unleash the potential of
electric propulsion system for vessels with a good prospect of the economy,
practicality and application.
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The mine sweepers, landing ships, ocean platforms, law enforcement official
vessels, tugboats, engineering ships, and vehicle-passenger ferry are required to have
good maneuverability and dynamic positioning. The thrust magnitude and direction
of the straight wing rudder propeller can be well regulated, landing itself into
excellent maneuverability and dynamic positioning capability.

RIKHAH Ship in shallow water
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The shallow draft vessels have a poor propulsion efficiency and maneuverability

especially when the ship cruises in strong current down the stream which results in a
severe ship safety violation.
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The straight wing rudder propeller could enable a higher propulsion efficiency,
lower ship resistance and better maneuverability on shallow and ultra-shallow draft
ships due to the much-simplified line shape and less draft restriction on the rudder
diameter. It could also deliver a much more powerful propulsion and better
maneuverability for the vessels in particular sailing on the strong current route.

EEAMAH High-speed ship
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Nowadays, the high-speed ships are mostly using propellers, and the
high-speed ship propeller manifest itself in large input power, high rotational speed
and large axial inclination. These characteristics would result in a severe cavitation
which could reduce the propeller efficiency, cause the structural damage, and a bad
NVH performance. In order to address the cavitation issue, many high-speed ships
employ the water jet propulsion device. However, the relative small ejector nozzle
necessitates an additional power input to facilitate the water flow from the bottom of
the ship to the nozzle, resulting a poor propulsion performance especially a low
efficiency at low speed operation.

K B B AT DR G H 0% b3 i) 75 5 AT 3R A5 3
ES

The use of straight wing rudder propeller could be a good solution to the above
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problems and enable a satisfactory propulsion performance and higher efficiency.
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The propulsion area of the straight wing rudder propeller is generally larger than

that of the ordinary propeller while the rotation speed is only about 1 /2-1/ 3, which
can effectively reduce the thrust load and speed of the propeller and hence enable a
higher propulsion efficiency as well as excellent cavitation performance.
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The straight wing rudder propeller exhibits a full downstream status with a rare
oblique flow in operation. In addition, It performs better in NVH than the
conventional propeller.
BERRTKTHAE, EMASEETHNASEINEINE .
The straight wing rudder propeller has no underwater body, which witret add
no extra resistance while cruising at high speeds
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The propulsion area of the straight wing rudder propeller could be much larger
than that of the water jet propulsion device, enabling a clog-free operation.
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Theoretical calculations as well as benchmarking tests on real ships

demonstrate that propulsion efficiency of the straight wing rudder propeller can

be over 15% higher than that of propeller in the shallow water.
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No. Model P(KW) speed of blades of paddle blade W(kg)
N(rpm) Z. ®dd(mm) L(mm)

1 zvp-z 2 1500 4 196 190 10

2 zvpJ-5 5 1200 4 390 300 80

3 2vpi-i1 11 975 4 448 400 145
4 2YDJ-30 30 1280 4 504 400 190
5  zYDI-75 75 700 4 560 490 320
6  2YDI-90 90 1500 4 560 490 350
7 ZYDJ-160 160 980 5 1182 1250 3200
8  ZYDJ-550 537 2300 4 672 450 550
9 2vpi-800  800-1000 800-1000 56 124 %22 0 750-1500  =6000
10 ZYDJ-1200  1200-1500  500-800 56 100 11002200 212000
11  ZYDJ-2000 1600-2000 480 6 2688 2100 26000

YA BRI BN AS RS EMK P ERNCRK (B 2YDJ-550 2958 A8 HR)
Note: The data marked in bold are the existing products or products under development (ZYDJ-550
is a high-speed marine propeller)
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e ¥ Length overall 20 m AR ¥ Length overall 32 m
A5 % Breadth moulded 45 m A5 % Breadth moulded 6 m
nz 7K Draft designed 062 m nz 7K Draft designed 052 m
HEH#INER  Rated power 2x10 kW %’El_ljj? Rated power 2x75 kW
HEH#HEEE  Propeller type BEfeE HEHEE  Propeller type BEEMRX
i % Design speed 12 km/h fin & Design speed 18 km/h
THEE (SEHERARELL) TEE (5EREEAMAELL)

Energy savings (compared > 10% Energy savings (compared > 15%
to propeller boats) to propeller boats)

FEFK 38 B4l R BhifiF Vo Ah FER 42 A4 B BhifiF Vo AR

AE & Length overall 16.2 m e} ¥ Length overall 16.5 m
g %% Breadth moulded 38 m g %% Breadth moulded 39 m
nz 7K Draft designed 045 m nz 7K Draft designed 046 m
HEH#IER  Rated power ZXlOkW HEB IR  Rated power 2X11 kW
HEHEE  Propeller type Biex HEMEEEE  Propeller type BHip
i % Design speed 14 km/h i % Design speed 14 km/h
TEE (SERRERAALL) T (HBHERAAELL)

Energy savings (compared > 15% Energy savings (compared > 15%

to propeller boats) to propeller boats)
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A5 ¥ Length overall 15 m AL ¥ Length overall 239 m
A % Breadth moulded 3.8 m A % Breadth moulded 50 m
nz 7K Draft designed 0.62 m nz 7K Draft designed 050 m
HEH#INER  Rated power 4x11 kW ?El_lj]? Rated power 2x90 kW
HEH#HEEE  Propeller type BEEEX HEHEE  Propeller type BEEfRE
fii & Design speed 8 km/h fi & Design speed 20 km/h
THEE (SEHERARELL) TEE (5EREEAMAELL)

Energy savings (compared - Energy savings (compared > 15%

to propeller boats)

to propeller boats)
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o  Length overall 275 m AL ¥ Length overall 70.5 m
ilat %% Breadth moulded 44 m g % Breadth moulded 139 m
nz, 7K Draft designed 045 m nz, 7K Draft designed 33 m
HEH#IIE  Rated power 2x28 kW ?El_lj]? Rated power 2x160 kW
HHEE  Propeller type BHEfEE WHEE  Propeller type HEfeR
fii & Design speed 14 km/h fi & Design speed 13 km/h
THEE (5BHERARELL) TEE (5EREEAMAELL)

Energy savings (compared > 20% Energy savings (compared > 20%

to propeller boats)

to propeller boats)
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Sial ¥ Length overall 120 m
N %% Breadth moulded 21.8 m
i72 7K Draft designed 52 m
FELNZE Rated power 160 kW
BE M iEdtas

HHEE  Propeller type

HH (5B = HEdHaR4E)
Thrust (compared to
lateral thruster)

Straight wing lateral thruster

> 5%

35 REFHEM (FAIRIE)

Sial ¥ Length overall 35 m
N %% Breadth moulded 12 m
i72 7K Draft designed 30 m
BEINE Rated power 2x1920 kW
N BEEMRX
HERLRE  Propeller type Straight wing propeller
) (SEI%HEL) .

Thrust (Compared to similar ships)
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ZHEJIANG FENGSHEN ¢ STRAIGHT WING PROPELLER

Hangzhou - China
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ZHEJIANG FENGSHEN OCEAN ENGINEERING TECHNOLOGY COLTD

Add  FUNTEIRRERNERK H15#11E

11th Floor, Building 1, Yitian Plaza,Dongxin Avenue, Hangzhou, China

Tel © +86 0571 28931000 +86 135 0581 1054

Fax: +86 0571 28986670

E-mail : zjxdship@126.com




