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Abstract- The air cushion vehicle or “HOVERCRAFT” is popularly known and the newest vehicle in today’s advanced 
transportation system. As well-being new, this vehicle is different from other conventional, terrestrial of this kind.   In this 
research we made an attempt to make an indigenous hovercraft vehicle that has a unique structural design. That uses the 
single directional control as rudder. Major consideration is that the hovercraft should weigh less than the conventional crafts. 
They are usually supported by fans that force air down under the vehicle to create lift, Air propellers, Water propellers or 
Water jets usually provide forward propulsion. This design uses a single duct motor for both the lift and thrust moments. The 
duct motor attains the Mach thrust. The air is continuously forced under the vehicle by a fan, generating the cushion that 
greatly reduces friction between the moving vehicle and surface. The air is passed through ducts and injected at the 
periphery of the vehicle in downward and inward direction. The air from the duct is made to flow to the periphery using an 
L-BEND this produces a downward force. This type of vehicle can equally ride over ice, water, marsh or relatively level 
land. 
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I. INTRODUCTION 
 
Vehicles designed to travel close to but above ground 
or water. These vehicles are supported in various 
ways.  Some of them have a specially designed wing 
that will lift them just off the surface over which they 
travel when they have reached a sufficient horizontal 
speed (the ground effect). Hovercraft is such a 
vehicle.  
 
A hovercraft, also known as an air-cushion vehicle or 
ACV, is a craft capable of travelling over land, water, 
mud or ice and other surfaces both at speed and when 
stationary. 
 
Hovercrafts are hybrid vessels operated by a pilot as 
an aircraft rather than a captain as a marine vessel. 
Hovercrafts are usually supported by fans that force 
air down under the vehicle to create lift, air propellers, 
water propellers, or water jets usually provide 
forward propulsion. Air-cushion vehicle can attain 
higher speeds than can either ships or most land 
vehicles and use much less power than helicopters of 
the same weight.  
 
Hovercraft is a transportation vehicle that rides 
slightly above the earth’s surface. The air is 
continuously forced under the vehicle by a fan, 
generating the cushion that greatly reduces friction 
between the moving vehicle and surface. The air is 
delivered through the ducts and injected at the 
periphery of the vehicle in a downward and inward 
direction. This type of vehicle can equally ride over 
ice, water, marsh, or relatively level land.  
 
They operate by creating a cushion of high-pressure 
air between the hull of the vessel and the surface 
below. Typically this cushion is contained within a 

flexible “skirt”. They typically hover at heights of 
50mm above any surface and operate above 10 knots 
and can clear gradients up to 25 degrees.  
 
II. DESCRIPTION  
 
The hovercraft works on air cushion. Air cushion is 
provided through a blower which pumps air into skirt 
thereby inflating the skirt. The air pressure thus raises 
the craft up above the ground. The vehicle has one 
engine in the top center of the hull.  
 
The duct fan directs the air to the skirt through the L-
BEND, there create the pressure needed to the lift the 
craft. The duct is convergent-divergent shaped (C-D 
nozzle) such that it increases the velocity of air 
escaping the duct. The rexin material is used, which 
gives more strength to sustain the air pressure. It is 
made air tight.  
The hull is a platform which sustains s the entire 
weight of the craft. A hole is made on the hull 
through which air enters the skirt.   
 
III. DESIGN CONCEPT  
 
The hovercraft is of a blunt shape and the airflow 
moving over it is of a streamline flow. This flow 
makes the hovercraft to move forward without any 
drag. The design of this model is to ensure that skin 
drag is been reduced at the minimum rate. When on 
the view if other hovercraft there exists two engine 
one for the thrust and other for the skirt. But this 
model has a single engine system for the thrust and 
for the lifting of skirt.  
 
By this method the power efficiency is been reduced 
to an alarming rate. The air is delivered to the skirt is 
by an L-BEND. 
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The main advantage of this model is it is light weight 
with strong material, a single duct motor with high 
energy is used and above all its uniqueness is it 
reduces 60% of the power consumed by modern 
hovercraft.    
 

Schematic diagram of the model 

  

 

 
 

IV. THE HULL  
 
For demonstration purposes, The weight of the craft 
is about 600 grams with all the components built.  

Length of the hull = 0.45m   
Width of the hull= 0.30m  
Surface area = 0.45*0.30= 0.135m2  

Material of construction is Styrofoam, Balsa wood. 
 

 

V. THE SKIRT  
 
The skirt must be able to sustain the pressure needed 
and also push the craft up. The cushion pressure = 
496.2 N/m2 Area of skirt = cushion area = 0.135m2; 
Height of lift hj= 0.045m Thus, volume of skirt = 
area * height of lift = 0.135 * 0.045 = 0.00607m3  
  
VI. PRINCIPLE OF OPERATION  
 
The hovercraft floats above the ground surface on a 
cushion of air supplied by the lift fan. The air cushion 
makes the hovercraft essentially frictionless. Air is 
blown into the skirt through a hole by the blower as 
shown in fig  

 
Schematic diagram of airflow 

  
The skirt inflates and the increasing air pressure acts 
on the base of the hull thereby pushing up (lifting) the 
unit. Small holes made underneath the skirt prevent it 
from bursting and provide the cushion of air needed. 
A little effort on the hovercraft propels it in the 
direction of the push.   

 
Portration of holes 

 
Shows how pressure is developed in the skirt. As 
soon as the assembly floats, a blower incorporated in 
the duct motor blows air backwards which provides 
an equal reaction that causes the vehicle to move 
forward. Little power is needed as the air cushion has 
drastically reduced friction. Steering effect is 
achieved by mounting rudders in the airflow from the 
duct fan. A change in direction of the rudders changes 
the direction of air flow thereby resulting in a change 
in direction of the vehicle. 

 
Catia design of the model 
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This is achieved by connecting wire cables and 
connecting rods to a handle. When the handle is 
pushed it changes the direction of the rudders.  

                                    
VII. MODEL ANALYSIS  
 
The model is intended to the construction of 
aerodynamic principle to reduce drag. This model as 
two main graph regarding the relationship between 
thrust and drag in our model and the other model, the  
power throttle of the model.   
 

 
 
This model works by means of an external power.  So 
the throttle control works on electrical system.  This 
leads to the name electronic throttle control.  The 
benefits of electronic throttle control are largely 
unnoticed by most drivers because the aim is to make 
the vehicle power-train characteristics seamlessly 
consistent irrespective of prevailing conditions, such 
as engine temperature, altitude, and accessory loads. 
Electronic throttle control is also working 'behind the 
scenes' to dramatically improve the ease with which 
the driver can execute gear changes and deal with the 
dramatic torque changes associated with rapid  
accelerations and decelerations. 
 

 
 
When the model is been operated there exists a force 
for the model to move forward.  

That external force is called thrust and an opposite 
force is also been created .That opposite force is been 
called as drag. Generally the drag intends to make the 
model to stall and be an obstacle to the forward 
motion.by the new design of this model is been a 
great declaration to reduce drag. According to 
aerodynamics. When thrust is been increased 
automatically the drag is also increased. The source 
of the thrust is been operated externally by means of a 
transmitter.   
 

 
 
This graph shows the relation of the thrust and drag in 
other hover craft. This is the main demerit of other 
hover craft.  
 
CONCLUSION  
 
Thus the model which is shown will have greater 
efficiency towards rough terrains and would be 
supportable, eco-friendly towards energy .The unique 
design would help reduce weight towards the 
conventional hovercrafts which would provide good 
thrust for the smooth movement of the craft. The 
structure is good resistant towards the air for easy 
penetration. 
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