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ABSTRACT

The word airboat comprises of the two words namely Air and Boat . Boat is a means
of transport of goods , people etc by means of water . Thus the boat which runs on the
water surface by means of the propelling force derived from the air is called an airboat
.The cons of the water propelled boat are that they require high fuel to run the motor
which in turn runs the propeller . This costs high to the boatsmen which are having poor
standard of living . Moreover the dirts present in the water stream also hinders the
operation . The other factors which effects the performances are density of water , drag
experienced by the boat and so on.This paper aims at design and fabrication of airboat
which reduces the fuel cost ,friction and problems associated with density of the liquid
over which the boat is moving. This paper states about the fabrication of an airboat
model that comprises of a propeller fan powered by the 12 VV dc supply and works on the
principle of Newton’s third law .A rudder to change the direction of the boat due to effect
of pressure difference across its blade and air tube which floats over the liquid . It
reduces the friction and takes care of the buoyancy effects.

Keywords: Airboat, propelling force .friction .rudder , buovancy , Newton’s third law.

l. INTRODUCTION

During floods it has been found that the navy rescue team meet with many circumstances
where they cannot use their conventional water motor boats due to submerged obstacles
at unprecedented depths. Therefore designing an airboat which overcomes all these
obstacles and have a rescue capability deemed a national necessity.

The paper deals with the fabrication of the model of an electric propelled airboat. The
airboat comprises of a 3 blade propeller .The propeller is runned by a 12 V dc supply
.The propeller provides the necessary thrust to the airboat and works on the principle of
Newton’s third law of motion. The rudder is provided for steering ( direction changing )
and stability. Air filled tube(of 20 to 25 psi)is placed at the bottom which takes care of
the buyoncy and friction effect.

Il PRINCIPLE OF OPERATION

The principle of working of the airboat can be studied under following aspect :-
Mechanical Aspect :-When looking from the mechanical point of view , making of
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airboat involves the concept of Fluid Mechanics .The forces acting on an Airboat are :-
- Weight .
- Byuount Force .
- Thrust
- Drag ( Air Resistance ).

Airboat moves o
foreward h Alr Is pushed

hackwards

i

Buoyant force

Figure 1 :- Forces acting on Airboat

1.)Weight force :- This is the force exerted by the boat on the water surface by virtue
of the gravity of the earth . This is also called as the gravity force .The weight force
includes the weight of the material by which the boat is made as well as the payload it
carries .

2.)Buoyant Force :- A submerged body in aliquid experiences an upward force due
to the fluid pressure . This upward force exerted by the liquid on the body is called as
the Buoyant force . The magnitude of this buoyant force is given by the Archimede’s
Principle , which is stated as follows :-

“ A body immersed in a fluid is buoyed or lifted up by a force equal to the weight of the
fluid displaced by the body . The body apparently loses as much of its weight as the weight
of the fluid displaced by it . A floating body displaces volume of fluid just sufficient to
balance_its weight .”

Thus Buoyant Force (Fp) = weight of the water displaced by the boat .
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Condition of Equilibrium :-

At this point ,it will be very useful to understand under which condition the body ( in our
case boat ) will remain in the floating condition when it goes into water .Before we find this
required condition , it becomes of prime importance to see all the possible conditions when
a body ( in our case boat ) is acted upon by the weight force and the buoyant force
.Depending upon the ratio of the weight W of a body and the buoyant force Fy , three
cases are possible :-

i. W >Fy, :- the body tends to move downwards and eventually sinks .
ii. W =Fy:-the body floats and is only partially submerged .
iii. W <Fy :- the body is lifted upwards and rises to the surface .

In case of an airboat Case (ii) has to be achived .
i.e Weight of the body = Buoyant Force

w :Fb

3.) Thrust Force :-The word thrust literally means to push forward . Thus is case of an
airboat , thrust is the force which propells the boat in the forward direction . Generation of
thrust is based on the Newton’s 3™ law of motion , Which states :

“To every action there is an equal and opposite reaction.

4.) Drag Force :- It is the resistance offered by the air when the boat moves in the
forward direction .

111 PARTS OF AIRBOAT MODEL

Base of the boat
Propeller.

Rudder.

Electrical connections.

Base of the boat :

oA W e

The base of the boat is one of the most important construction as all the other accessories
will be mounted on it . It should be taken into consideration that the base should be so
heavy that it sinks neither it should be so light in weight that it is not able to maintain the
stability.In the present model making of the airboat the following materials are used tyre
tube , ply wood ,zip locks The steps involved are :
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1.) Cut thetyre tube to bring it into required size. Figure 2(b)

2.) Drill holes and tie the tube by means of either zip locks or wires Figure 2(c).

3.) Filling of air in the tube . Figure 2(d)

4.) Base after filling of air .Figure 2(e)

5.) Figure 2(f) shows the top of the base on which other mountings will be mounted
. Tube will remain in contact with the water surface.

An cld bycicle tire tube

a: Tyre Tube

c: Drilling holes and tieing it with
zip locks of wires d : Filling of air in the tube

f:
Top of base where other accessories
can be mounted.

e: Base after filling of air

Figure 2 : Steps of base making

2. The Propelling mechanism : In order to move the airboat in the forward
direction , a thrust force is required. This thrust is generated by means of a propeller.
There can be different types of propeller which can be used as per the acceleration
required in by the boat . It can be two blade propeller , three blade propeller or the
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four blade propeller. Here , in this model four blade propeller is used which gives a
reasonable acceleration as required (figure 3 ). The suitable scale ration of the blade
can be taken for the prototype.

Figure 3 : Propeller fan used in the model
The propeller fan can be powered by means of IC engine , aircraft engine , motor
etc. Taking consideration of pollution of the environment the use of electric motor is
preferred (figure 4) . Here in this model making a dc motor operated with 12 V dc
supply is used for the demonstration purpose. Reasonable performance was obtained
by the motor and the required velocity and the acceleration were achieved.

a: 12V dc motor b : connecting of propeller to motor
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c : Rear view of motor d : Battery

Figure 4 : DC motor,its connection and battery

3.)Rudder :

In order to provide steering capability to the boat the air around the boat has to be
manoeuvered. For this purpose rudder is used .A rudder is a primary control surface used
to steer a ship ,boat ,submarine , hovercraft ,aircraft or other vehicle that moves through a
fluid medium(generally air or water ).To steer an airboat there must be substantial air
traveling over the rudder. An idling engine does not provide sufficient steering except for
a near-stationary boat. Even though it feels unnatural, it is an important concept in
airboating that one must use engine power to steer around obstacles. When the operator
lifts his or her foot from the acclerator, almost all steering ability is lost.

Steering

Direction is controlled by movement of
air across the rudders.

The operator steers the boat with the
rudder control stick.

Figure 5 : principle of controlling rudder mechanism

In the present model making of airboat for making rudder the plywood is used for the
purpose . A suitable blade angle is provided to the rudder to tear the air and provide the
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necessary steering. The power to the rudder is provided by a steering motor which can
move the rudder in both direction.

N2

| e e i
a : plywood plates for rudder b : Rudder installation c : Complete rudder
installation

Figure 6 : Rudder and its installation

4.Electrical connections for propeller and rudder motor :

S1
- — —
:
Motor
s3 T

a : Electrical connection for propeller and b: top view of the final model
rudder

Figure 7

The simple electrical connections are done for operating the propeller motor and rudder
motor. It is shown in the figure 7. The connections are done such that the propeller motor
and the rudder motor can be operated simultaneously. And the finally the model is
ready for the operation .
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IV CONCLUSION :

From the present paper it can be concluded that an airboat can be designed and fabricated
which can run over fluid medium such as water or muddy areas by using the force of air. For
this propeller ,motor ,base setup and rudder is required. The system works on the principle of
Newton’s third law of motion and Archimedes Principle . This boat can run at a reasonable
acceleration with proper steering capability. This boat can be used in water transportation
and in case of natural calamities such as floods etc. The airboat which will be a great asset for
the nation.

REFERENCES :

1. M Melo, F Mota, V Albuquerque, A Alexandria- Robotics, 2019 - mdpi.com.
Development of a Robotic Airboat for Online Water Quality Monitoring in Lakes.

2. CH Racine, JC Walters, MT Jorgenson - Arctic, 1998 — JSTOR. Airboat use and
disturbance of floating mat fen wetlands in Interior Alaska, USA.

3.Y Liu, ] Wang, Y Shi, Z He, F Liu, W Kong... - Computers and Electronics ..., 2022 —
Elsevier. Unmanned airboat technology and applications in environment and agriculture.

4. JA Rodgers Jr, ST Schwikert- Waterbirds, 2003 - JSTOR
Buffer zone distances to protect foraging and loafing waterbirds from disturbance by airboats
in Florida.

5. JH Chick, S Coyne, JC Trexler - North American Journal of ..., 1999 - Taylor &
Francis.Effectiveness of airboat electrofishing for sampling fishes in shallow, vegetated
habitats

6. K Singh, J Worley, M Risse - International Symposium on Air ..., 2007 -
elibrary.asabe.org.Sludge measurement using global positioning system (GPS) enabled sonar
equipped airboat in a lagoon.

7.Y Liu, N Noguchi, RF Ali - International Journal of Agricultural and ..., 2017 — ijabe org.
Development of unmanned airboat for water-quality mappingSimulation and test of an
agricultural unmanned airboat maneuverability model.

8. DW Mabie, LA Johnson, BC Thompson... - Wildlife Society Bulletin ..., 1989 — JSTOR.
Responses of wintering whooping cranes to airboat and hunting activities on the Texas coast

9. HN Nigg, JH Stamper Chemosphere, 1983 — Elsevier.Exposure of Florida airboat aquatic
weed applicators to 2, 4-dichlorophenoxyacetic acid (2, 4-D).

10. Maabin Kusmin - 2018 - Ir.Unikl.Edu.My. Design analysis of active partial cavity slots
(apcs) on airboat

198


https://scholar.google.com/citations?user=x2BeliAAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=doqVkX0AAAAJ&hl=en&oi=sra
https://www.jstor.org/stable/40511855
https://www.jstor.org/stable/40511855
https://www.sciencedirect.com/science/article/pii/S016816992200237X
https://www.jstor.org/stable/1522297
https://www.jstor.org/stable/1522297
https://www.jstor.org/stable/1522297
https://scholar.google.com/citations?user=rVOqfBUAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=onTkuU0AAAAJ&hl=en&oi=sra
https://www.tandfonline.com/doi/abs/10.1577/1548-8675(1999)019%3C0957%3AEOAEFS%3E2.0.CO%3B2
https://www.tandfonline.com/doi/abs/10.1577/1548-8675(1999)019%3C0957%3AEOAEFS%3E2.0.CO%3B2
https://elibrary.asabe.org/abstract.asp?aid=23836
https://elibrary.asabe.org/abstract.asp?aid=23836
https://scholar.google.com/citations?user=YvcLUEUAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=slypyEIAAAAJ&hl=en&oi=sra
https://www.sciencedirect.com/science/article/pii/S1537511011000778
https://www.sciencedirect.com/science/article/pii/S1537511011000778
http://www.ijabe.org/index.php/ijabe/article/view/2538
https://www.jstor.org/stable/3782379
https://www.sciencedirect.com/science/article/pii/0045653583901637
https://www.sciencedirect.com/science/article/pii/0045653583901637
https://www.sciencedirect.com/science/article/pii/0045653583901637
http://www.ir.unikl.edu.my/jspui/handle/123456789/20407
http://www.ir.unikl.edu.my/jspui/handle/123456789/20407
http://www.ir.unikl.edu.my/jspui/handle/123456789/20407

