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A Review on Marine Propeller Performance of
High Speed Boat Running on an Outboard Engine

Eugene Gatete, Hiram M. Ndiritu, and Robert Kiplimo

Abstract—This paper presents a review of the marine propeller
performance. Currently, water transport is very important and for that
marine engines performance is necessary. The use of high-speed boats
is increasing because of the population and navy security demands.
Propeller blade cavitation, high fuel consumption, and high power
absorption are the problems that threaten the life of the high-speed
boat. Blade cavitation is caused by the disturbance of the water
flow at the leading edge. The propeller blade cavitation affects the
outboard propeller performance and leads to the induced vibration,
erosion and excess noise of high-speed boats. There are several
ways to decrease the blade cavitation, fuel and power consumption
of outboard engine running the high-speed boats. Improvement of
the propeller performance of an outboard engine is a possible
solution for reducing the propeller blade cavitation, high fuel, and
power consumption. This study reviews parameters that affect the
marine propeller performance, blade cavitation development and
its reduction, and improvement in propeller performance of the
high-speed boats running on the outboard engine.
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I. INTRODUCTION

THE conventional internal combustion outboard engine
shown in Fig.1 is still the main modern method of marine

propulsion and has variety of approaches to be adopted from a
direct-injection two-stroke to a four-stroke cycle, with outputs
from 2 to 557 horsepower (hp), and weights from a few
kilograms to half a metric ton. There are various types of
outboard engines in the market which vary in size, weight,
output and design. The outboard engine is widely used as a
power source for boat or ships due to their high performance,
lower cost, simple installation, reduced fire risk, lower weight,
higher speed, superior maneuverability, less draft giving better
shoal water capability, and easier launching and beaching
[1]. Yamaha, Honda, and Suzuki from Japan; and Mercury
and Evinrude from America are the leading manufacturers
[2]. The outboard engine can be divided into six subsystems
base on their functions: the mechanical drive system, the
swivel bracket system, water intakes, the propulsion system
and the exteriors, as shown in Fig.2. The mechanical drive
system includes the engine and transmission shafts to yield
the kinetic energy. A swivel bracket system is the supporting
and turning base and unloads the thrust from the propeller
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with its clamp fixed at the ships stern. The water intakes sea
water enters at this point and flows through the engine for
cooling purposes. The gear box and propeller make up the
propulsion system. The exteriors are the covers, connections
and decorative pieces. The design of the outboard propeller
is the main topic in this review. Therefore, calculation and
analysis of the open water propeller performance of propulsion
system are needed.

Fig. 1. Outboard Engine [2]

Fig. 2. Outboard Engine Parts [1]

Where in Fig. 2 ;
1 and 2: Mechanical drive system,
3: Swivel bracket system,
4: Gearbox,
5: Water intakes,
6: Propeller.
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