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ABSTRACT  

 A compressed air system has many applications in automobile engineering. The 

compressed air system can provide a safety barrier for a motorcycle rider during the time of 

rain, storm and bad weather. The compressed air can also be used to help clearing an 

automobile windshield during bad weather. A working model of this compressed air barrier 

system was designed and fabricated to improve the rider safety. The compressed air barrier 

system consists of a compressor that may be electrically or mechanically driven, reservoir 

tank and a network of air lines with nozzles which were fitted throughout the motor bike. The 

high pressure air is ejected into the atmosphere in front of the biker by means of nozzles. The 

air jet can be switched on or off by the means of a switch and the air pressure can be 

controlled using a knob. The reservoir gets continuously refilled with fresh air. The total 

deformation of reservoir tank was calculated using ANSYS workbench software. This system 

can protect the rider from bad weather and prevent accidents. This system can be also used in 

the place of windshield wiper blades in cars, trucks and it can be even applied to motorcycle 

helmets. 
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INTRODUCTION 

Nowadays, we regularly come across news related to disastrous bike accidents and loss of 

lives. Recent statistical information clearly shows that the number of road and bike accidents 

is increasing over the years. The probability of bike accidents and injury/disability to the 

driver are higher when compared to the four wheelers as shown in Table 1 [1]. This might be 

attributed to the disturbances faced by the riders like poor visibility, poor weather conditions, 

rain and storms, etc. 

It is a highly dangerous drive for a motorbike rider during rainy days since he has to 

negotiate sharp turns and slippery road surfaces. Momentary loss of concentration and 

visibility for the rider will lead to disastrous accidents. Even though the rider is wearing a 

helmet, rain water and moisture might hinder a clear view of the road and the surroundings. A 

compressed air barrier has been designed and tested to demonstrate what it takes to stop an 

object that fits the energy profile of catalogued debris [2]. This may also effective to protect 
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the rider from the debris and small insects. If the system is employed near the vehicle tyres, 

then the probability of skidding due to wet road surface can be minimized. The usage of this 

technology could improve the efficiency of engine cooling system due to the heat exchange 

by forced convection [3]. The statistics show that the number of deaths and injuries during 

road accidents has increased in the past decade and is displayed in Table 2 [1].  Researchers 

have also quantitatively described the extent of the road traffic accidents problem in the 

Emirate of Sharjah, the third largest emirate in UAE, for the period 2001-2014 [4].  Based on 

logistic regression models, analyses were carried out. The results show that there are two 

types of accidents: single vehicle accidents and crashes between many vehicles. The 

researchers have found out that the single vehicle accidents occur mainly due to external 

disturbances like wet road, poor visibility, etc [5]. 

 

Table1. Percentage of accidental death based on the type of vehicle in India 

  

S. No. Vehicle Type % of Death 

1 Truck/Lorry 19.2 

2 Bus 9.4 

3 Tempo/Vans 5.7 

4 Jeep 6.7 

5 Car 10.1 

6 Three Wheeler 4.8 

7 Two Wheeler 23.2 

8 Bicycle 2.2 

9 Pedestrian 8.3 

10 Others 10.3 
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Table 2. Number of deaths and injuries during accidents in India 

Year Deaths Injuries 

2011 142485 511394 

2010 134513 527512 

2009 125660 515458 

2008 119860 523193 

2007 114444 513340 

2006 105749 496481 

2005 94968 465282 

2004 92618 464521 

2003 85998 435122 

2002 84674 408711 

 

WORKING OF THE COMPRESSED AIR BARRIER SYSTEM IN MOTOR BIKES  

A schematic diagram of the motor bike air barrier model is shown in Figure 1. In this model, 

the power supply is taken from the battery of the bike. The air compressor is made to run 

using this power supply and it compresses the atmospheric air to a high pressure. This air 

compressor is controlled by means of a user switch. The pressurized air is stored in a reservoir 

tank for usage at the time of need. A pressure gauge and a pressure relief valve are fitted to the 

reservoir in order to maintain a predetermined pressure. A strip of nozzles blow the 

compressed air from the splitter which is fitted above the head light dome. The opening of the 

nozzle valves are controlled by a user operated switch and thereby the pressure of the air jet is 

suitably controlled.  

Figure 2 shows the working of the compressed air system after the setup has been 

deployed in a motor bike. This barrier system protects the rider from any external debris and it 

also improves the aerodynamics by reducing the opposing resistance force. The air jet angle 

can also be controlled by the rider to make sure that the air pressure is effective. The main raw 

material required for this system is compressed ambient air and it is a renewable source. 

Therefore the rider is now protected from rain droplets, wind and dust particles during a 

storm. Therefore, this air barrier system has improved the safety of the motorcycle rider. 
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Fig 1: Schematic diagram of motorcycle air barrier model 

 

 

 
Fig 2: Air barrier model deployed in a motorcycle 
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COMPONENTS OF COMPRESSED AIR BARRIER SYSTEM 

Power source 

The battery plays the role of the power source in this system. The battery available in the bike 

is sufficient to run the compressor. Sometimes, an adapter is required to be connected to the 

battery and the necessary connections are made by through wires. A hybrid type battery can 

also be utilized to decrease the chance of battery dry out. The battery gets automatically 

charged when it is coupled with a small power generator, which in turn is coupled with the 

rotating shaft [6]. 

 

Air compressor 

An air compressor is used to draw in and compress the ambient air. An electrically driven 

compressor is used that requires 12 volts and supplies upto 200-300 psi pressure (13.78951-

20.68427 bars) with an output volume of 25 litres/min. A mechanically driven compressor, 

which is directly coupled to the rotating shaft of the engine, can be also used. In the case of a 

mechanically driven compressor, the usage of the battery is eliminated. A pressure gauge is 

fitted to the air compressor to measure the air pressure. 

 

Reservoir tank 

The compressed air generated by the compressor is stored in the reservoir tank. Compressed 

Air Energy Storage (CAES) systems are the latest devices used for storing very large amount 

of energy. CAES has many merits, such as large-scale deployment, low cost usage and longer 

life [7,8]. Recently, storage tanks that store up to 10-30 MPa pressure have been invented [9]. 

In this project, a reservoir of smaller capacity was utilized for storing the compressed air. The 

reservoir supplies the compressed air to the nozzle at the time of need and its capacity was 5 

litres. The connections were made to the reservoir by means of polyethylene pipes. A pressure 

relief valve and a pressure gauge were fixed onto the tank to ensure that the pressure of the 

compressed air reached the desired value. The total deformation of reservoir tank under 10 bar 

pressure was determined using ANSYS workbench software and is shown in Figure 3. In 

order to withstand this high pressure, the air tank was fabricated using cast iron material 

(Young’s modulus value of 14.5*10
6
 and Poisson’s ratio value of 0.21). 

 

User Switch and Nozzles 

The opening and closing of the valves was controlled by means of a user switch. In this 

system, one switch was used to control the compressor and the other one was used to control 

the reservoir tank. The air jet angle could be also adjusted according to the desired level 

depending upon the application. Exactly 7 nozzles were deployed in this system, which is 

inclusive of 5 nozzles on the head light dome and 2 nozzles on the motorcycle mirrors. For 

higher efficiency, more nozzles can be used and they are available in 2mm, 5mm and 8mm 

sizes. The ejected air is highly pressurized and exits at a high velocity to remove water 

droplets and particles for improved clarity through the windshield. 
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Fig 3: Total deformation of the Reservoir tank - ANSYS 

 

ADVANCED TECHNIQUE WITHOUT THE USE OF BATTERY 

The main drawback in the working of the compressed air system was the fast drain of the 

battery. In order to rectify this drawback, the electrical compressor was replaced with a 

mechanically driven one. The mechanically driven compressor was coupled to the engine 

shaft by means of chain or belt drive. The usage of this advanced technique has eliminated the 

dependence on external source of energy [10]. A typical representation of this advanced 

technique is shown in Figure 4. 

 

Fig 4: Mechanically driven compressed air barrier system 
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CONCLUSION 

The compressed air system can provide a barrier for the motorcycle rider during the time of 

rain, storm and bad weather. The compressed air can also be utilized to help clearing an 

automobile windshield during bad weather. A working model of this compressed air barrier 

system was designed and fabricated to improve the rider safety. This system can protect the 

rider from bad weather and prevent accidents. This system can also be used in the place of 

wiper blades in vehicles like cars, trucks, etc. The ejected air is highly pressurized and exits at 

a high velocity to remove water droplets and particles for improved clarity through the 

windshield. The total deformation of the reservoir tank was calculated using ANSYS 

workbench software. The compressed air barrier system can be even applied to motorcycle 

helmets. 
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