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ABSTRACT 

 
ARTICLE INFO 

A Hovercraft is a vehicle that floats above any lands such as ice, sand, and grass. 

Hovercraft sometimes called Air Cushion Vehicle due to its ability to move by cushion 

or skirt filled with air and cause the board to hover above the ground, and by the 

thrust engine it runs forward and fills up the cushion. In this project, we intended to 

build and design our hovercraft which could work in many circumstances as much as 

the car regarding any land. The concept of the hovercraft is simple, starts with a 

particular kind of wood that has the property in carrying loads and has some gaps to 

help wood floats above any land. Underneath the wood, the skirt or cushion takes 

place, and it functions to create a change in pressure by catch the air in one area to 

create the required difference in pressure between inside and outside of the skirt. The 

mechanical part of our project is the engine and control system which help in 

manoeuvring and monitoring the direction of the hovercraft. The project is helpful 

and necessary many cases such as military and security in which hovercraft are 

excellent for off beach protection and rescue. For commercial operation also 

hovercraft can play a distinct role in guiding the ships to the shore safely and 

efficiently rather than using small boats which can cost a lot 11 in maintenance. 
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I. INTRODUCTION 

A Hovercraft is a vehicle like a plane but Float like a boat, 

Drive like a car. It can hover over or move across land or 

water surfaces while being held off from the surfaces by a 

cushion of air. A Hovercraft can travel over all types of   

surfaces including grass, mud, muskeg, sand, quicksand, 

water and ice .Hovercraft prefer gentle terrain although they 

are capable of climbing slopes up to 20%, depending upon 

surface characteristics. A hovercraft is multi terrain vehicle 

that glides over the surface due To high velocity air. It can 

glide over both land and water. In an actual hovercraft a 

duct fan is used to blow air inside an inflatable cloth fit at 

the base (skirt). It gets inflated due to this air and the vehicle 

starts gliding over any surface. To give power to this duct 

fan a 135cc engine has to be used to carry one person. But 

the hovercraft made by the group uses an air blower 

powered a gasoline powered 35cc 1.2 HP engine. 

Hovercraft have minimal base requirements: Hovercraft do 

not require, docks, piers or dredged channels and can 

operate off many beach sites. Road access to the 

maintenance base is desirable but not essential. Hovercraft 

can work in areas and leave without the need for 

environmentally damaging construction projects to support 

the operation. Another important factor is that, by necessity, 

the hovercraft hull is a 'sealed unit'. Any accidental 

discharges and leaks are fully contained within the hull 

structure, remaining there to be pumped out at an 

appropriate shore facility. There is no exhaust discharge Into 

the water as with most conventional watercraft, thus 

eliminating the pollution of the Marine environment by oil 

and fuel particles, particularly prevalent with two-stroke 

Outboard motor usage. Because the hovercraft does not 

pierce the surface over which it is traveling the 

 

Advantage is two-fold: 

 Less friction = less fuel burnt to move 

 Less friction or interruption to the surface = less 

disturbance of the environment. 

 

Therefore, Hovercraft can be used in shallow water and 

drying areas. These areas are often remote and 



www.ierjournal.org            International Engineering Research Journal (IERJ), Volume 3 Issue 2 Page 5147-5150, 2019 ISSN 2395-1621 

 

 
© 2019, IERJ All Rights Reserved  Page 2 

 

environmentally sensitive. Most of these areas are wetlands, 

swamps, and river delta. They are not only the feeding 

ground for a lot of different species of birds. But are often 

used by marine life hiding from predators. In these sensitive 

areas, no Transportation means are available. Hovercraft are 

able to operate in these areas in an environmentally friendly 

way. 

 

II. OBJECTIVES 

 

 In  traditional  Hovercraft’s   a  propeller  fan 

driven  by  an  engine  is  used  to  create  thrust. 

 The capacity of engine is very high as 200 to 300 

cc.  

 The  hovercraft  which  we have made  is  having  

an air blower  which is driven by an 35cc  2-stroke  

petrol engine. 

 When the engine starts running, it also runs the air 

blower. This  air  blower  sucks  the  air  from  

atmosphere  and  compresses  it. 

 This compressed   air is used to inflate the skirt. 

The  skirt  is  provided  with  six  holes  so that  air  

will escape  at an  high  velocity from those holes . 

 When  this  air  starts  coming  out  from  the holes  

it  creates   thrust  and  the  hovercraft  start  

moving  forward . 

 

III. METHODOLOGY 

 

A number of literatures related to the topic of Air 

Cushion Vehicle (ACV) and monitoring is reviewed and 

analysed. 

 
IV. EQUATIONS 

V.  

 Lift Calculations- 

In response to modifying the hull and skirt size, it was 

decided to reexamine the fluid dynamics of the lift system. 

This involved calculating the cushion pressure, volumetric 

flow rate and the pressure inside of the hull.  

The estimated weight of the hovercraft is 650lbs and the 

craft footprint is 7’x10’. Based on these characteristics, the 

pressure required inside the air cushion to negate the craft’s 

weight can be found from:  

 

Pcu = F/A = 650/70 = 9.29 lbs/ft
2
 

 Where Pcu is the pressure required inside the cushion in  

pounds per feet squared, F is the load imposed by the 

hovercraft weight in pounds per feet squared, and A is the  

hovercraft footprint in ft2. Converting to psi, 9.29lb/ft2 =  

0.0645psi. 

 

 According to Bernoulli’s equation, the existing velocity 

of the air from under the skirt through the gap made from 

the craft hovering can be calculated by: 

 

Vexit = Dc (2Pcu /ρair)
1/2

 = 47.34 ft/s 

 

 Where Vexit is the exit velocity of the air in ft/s, Dc is 

the discharge coefficient and ρair is the density of air in 

slugs/ft3. The velocity is assumed to be zero at an arbitrary 

distance from the craft, so that the pressure is simply 

atmospheric pressure and the pressure difference due to 

height is neglected. The discharge coefficient comes from 

the flow modeled by that of an orifice leading to an 

approximated Dc of 0.53. 

 

 The lift design was based on obtaining a hovergap of ½”, 

which is typical for hovercraft such as this. This gives us the 

total area through which air would be escaping, as defined 

by:  

Ahovegap = L X h = 204in
2 
 

 

Where Ahovergrap is the area of the space between the 

ground and the hovering craft in in2, L is the perimeter in in 

and h is the hover gap height, as previously given.  

The proper design pressures for a skirt require at least 20% 

more pressure inside the skirt than the pressure directly 

lifting the craft over the area of the underside.”i If these 

aforementioned pressures were equal, it is unlikely that the 

craft would hover since escaping air would not provide any 

lift. Therefore, to ensure that the bag pressure is higher than 

the cushion pressure in our design:    

PBAG = 1.3Pcu  
The flowrate of air escaping through the hovergap is 

calculated using the general formula for flowrate: 

Q = AHovegap X Vexit = 67.06 Ft
3 
/s 

 

Where Q is the flowrate of air in cfm.  

Again assuming flow through an orifice, “C is a 

coefficient of flow loss” and A2<<A1 where A2 is taken as 

the net area: 

Q = C X Anet X  ((2/ρ)(Pbag - Pcu))
1/2 

Where C is a typical flow loss value of 0.86 and Anet is 

the net area of the holes in the underside of the skirt needed 

to produce the required flow rate in ft2. This was calculated 

to be Anet = 1.60 ft2, or approximately 230.40 in
2
. 

The number of holes was arbitrarily chosen, so that the area 

of a single hole, in in2 can be calculated as: 

Ahole = Anet /N 
For forty total holes in the underside of the skirt, the area 

of each hole must be 5.76 in2 or have a diameter of 2.71 in. 

To calculate the pressure inside the hull, Phull in psi, part of 

the lift calculations from last year’s hovercraft was utilized:  

Q= (X*ἠengine *ἠduct *ἠfan)/phull 
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Where X is the power of the engine in foot pound per 

second, ηengine is the efficiency of the lift engine, ηduct is 

the efficiency of the duct, and ηfan is the efficiency of the 

lift fan. They are assumed to be 60%, 60% and 67% 

respectivelyiii. The lift system utilizes a 45 hp engine and 

with the calculated flowrate, Phull was estimated to be 

approximately 0.62psi. 

 

After performing the pressure test with a hover weight of 

approximately 620 pounds the estimated hull pressure was 

0.16psi. This shows an 84% difference between the 

theoretical and measured values. This has led us to believe 

that the efficiencies used in the calculations which we 

obtained from last year’s lift calculations were inaccurate. 

Further research has led us to a duct efficiency of 25%iv for 

a worst case scenario, 45%v efficiency for the fan and an 

engine efficiency of 60% which is another estimate 

consistent with last year’s lift calculations. With these 

changes in efficiency the new theoretical hull pressure was 

0.19psi. The difference is now a 16%. With these lower 

efficiencies the hovercraft was still able to carry a payload 

as high as 500 pounds in addition to its weight. 

 

VI. FIGURE AND TABLE 

 

 
Fig. 1. Plywood Base 

 

 
Fig. 2. Plastic Skirt 

 

 
Fig. 3. Engine with blower 

 

 
Fig. 4. Chair 

 

 
Fig. 5. U joint 

 

 
Fig. 6.  L type bar for direction and braking 

 

 
Fig. 7. Assembly 

VII. CONCLUSION 

 
 Hovercrafts are generally simple mechanisms in 

theory yet the process from theory to manifestation 

is not as easy as it seems. 
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 A plethora of problems exist and must be faced in 

order to attain a well functioning hovercraft. The 

plans and designs must be flawless. 

 One must take under consideration the weight and 

shape of each component in order to avoid 

problems such as instability and dysfunction. 

 Designer must be well aware of the demands of the 

constructon. 
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