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ABSTRACT 
 

This work presents power generation using Attic type (internally braced) air exhauster to generate the electrical 

power for industrial application. Generally power can be generated from renewable and non-renewable energy 

sources like solar, wind, tidal, geothermal, coal, natural gas and petroleum. To satisfy the growing power demand 

the industry focuses on alternate energy sources like wind driven mills and PV systems. The installation cost for 

these resources is high and it also occupies lot of space. Moreover power generation through wind mills induces 

noise pollution which affects our environment. To eliminate this problem designing an attic type air exhauster with 

AC generator, Regulator, Boost converter, Inverter, step up transformer will be liable to quench the energy demands. 

In this method AC generator is used to convert kinetic energy available from air exhauster into electrical energy. 

The output from the AC generator is given to DC-DC converter (rectifier, Boost converter). Boost converter which 

steps up the voltage, finally inverter is used to supply the power for utilization purpose [1]. The proposed system’s 

output voltage is directly proportional to the speed of air exhauster. The proposed system is validated with the 

Matlab simulation and an experimental setup. 

Keywords: AC Generator, Rectifier, Boost converter, Inverter, Step-up transformer. 

 

 

I. INTRODUCTION 

 

Industries are the one which mostly uses the energy in 

our modern society. The Indian industrial sectors mostly 

focus on manufacturing, mining, agriculture and 

construction. In these industries, electricity is one of the 

main elements used to drive the electrical motors. 

Electrical energy is generated by using the renewable 

and non-renewable energy resources. In the present 

scenario, electrical energy is one of the scared resources 

in our country due to the less energy reserve capacity in 

India. Most widely used reserves in India are coal, oil 

and gas. Some of the researchers concluded that these 

resources will be last within 18-26 years. India facing 

upto 10-17% of average level severe shortages in energy 

demand and energy supply. In 2020 additional 

10,000MW energy is required. So we have to install at 

the cost of 8000 billion.  

 

During that time the industries will face a severe 

problem in their fields. So, Energy conservation is one 

of the most essential parameter in Industrial sectors. 

Hence, we use two methods in Indian industries for 

improving the energy efficiency to reduce the overall 

demand. One is to adapt new technologies and other is 

to improve the operating efficiency. Industries use much 

equipment to conserve energy in a better manner. Some 

of the equipment’s which used are high efficiency boiler, 

high efficiency motor, industrial fan, chillers, air 

compressors and air exhausters. New technologies are 

developed to reduce the energy demand in industries. 

Surveys are taken in three companies for our proposed 

method to know about the energy generation in 

industrial sector. 
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II. METHODS AND MATERIAL 
 

Table 1: Survey of Various Industries 

 

 
 

This figure 2 shows the mechanical layout of the 

proposed method. Air exhauster is used as a medium for 

generating energy. In this method, attic type internally 

brazed air exhauster is used. The rotating part of the 

exhauster is connected to gear and bearings. The rotating 

part of the generator is coupled to the exhauster. The 

upper part of the exhauster is rotating plate and the 

lower part of the exhauster is exhauster base. The height 

and width of the exhauster is 30cm and 50cm 

respectively. An AC generator is coupled to the rectifier. 

And then voltage regulator, boost converter, battery, 

inverter, step up transformer and finally a load is 

connected in series with the air Exhauster.  

 

Mechanical Layout Design of Circuit Diagram 

 

 
 

Figure.1. Mechanical layout diagram 

 

 

 

 

 

 

 

 

 

 

III. RESULTS AND DISCUSSION 
 

1. SIMULATION RESULTS 

A. Single Phase Rectifier  

 

 

 

Figure 2. Simulation circuit for rectifier 

 

Table 2.  Elements of Circuit diagram 

 

 
 

Figure 3. Simulation Output for Rectifier 

 

Fig 2 & 3 are the circuit diagrams and simulation output 

of a single phase rectifier respectively [1].  An input AC 

voltage (Vin=5V) is connected in parallel with the 

diodes and series R load. We obtain rectified DC output 

voltage waveform from voltage measurement block. 
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 B. Boost Converter 

 

 
 

Figure 4. Simulation circuit for Boost converter 

 

Figure 5. Simulation output for Boost converter 

 

Figure 4 & 5 are the circuit diagram and simulation 

output of boost converter respectively. The simulation 

result is obtained by using MATLAB. In figure 4, a 

whole simulation will be kept under a discrete mode to 

occur an instant output in a discrete manner. An input 

voltage (VIN =5V) is connected with the series R load, 

diodes and MOSFET. Gate pulse is given to the 

MOSFET from the pulse generator. Finally the input and 

output voltage (Vin =10V) is connected to the scope in 

the circuit [1]. 

 

C. Single Phase Inverter 

 

Fig 6 & 7 are the circuit diagrams and simulation output 

of a single phase inverter respectively. In Inverter, DC 

input voltage is converted into AC output voltage by 

varying the parameters of pulse generator, time period, 

phase width, and load resistance. The 10V DC input 

voltage is converted into variable output voltage. 

 

 

 

Figure 6. Simulation circuit for Inverter 

 

Figure 7. Simulation output for Inverter 
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D. Hardware Description 

 

 

Figure.8. Experimental setup for hardware Circuit 

 
Figure 9. Experimental setup for converter with load  

 
An air exhauster is a device which is used to release a 

heat from the closed areas of an Industry by rotating 

itself. This rotation will be used as energy for producing 

electricity in our proposed method. The rotating air 

exhauster will be connected to an AC generator by using 

the gear which is used to increase the speed of the 

generator. In that, AC generator produces an ac voltage 

from the rotation of the air exhauster. After that, the 

rectifier will be used to convert the AC to DC voltage. In 

our proposed method, the rectification is done for the 

storage purpose. After the rectification process, the (10-

12)V variable DC voltage is obtained. This variable DC 

voltage will be stabilized by voltage regulator. 

            

The voltage regulator provides the constant 12V dc 

voltage as an output. To store a voltage in a battery, we 

have to boost the voltage.so boost converter is used.It 

boosts the 12V DC to 15V DC and boosted voltage gets 

stored in the battery. An inverter is connected to the 

battery to convert the DC voltage to 12V AC voltage 

because AC supply is used for all loads in a distributed 

system. The obtained AC voltage in the output is very 

low. Hence, we use the step up transformer for stepping 

up the voltage from 12v-230v supply voltage for load. 

Finally the load will be switched ON due to the supply 

voltage. 

 

2. EXPERIMENTAL RESULTS 

 

 

Figure 10. Experimental output for Rectifier 
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Figure 11. Experimental output for Boost converter 

 

 
 

Figure.12. Experimental output for Inverter 

 

Figure10, 11, 12 shows the experimental output for 

rectifier, boost converter, inverter respectively. The 

rectifier output voltages of 5v DC is converted into 

boost voltage and obtained voltage is 10V DC. Boost 

converter output voltage is converted to 12V AC. The 

inverter output is given to step up transformer. The 

voltage steps up into 230V. 
 

3. CALCULTION OF ENERGY FROM AIR 

EXHAUSTER 

Energy generation with exhauster= E=[ Nd – ((Mh × 

Nw)/Nh) ] × Nh × PA 

 

 Nd= No. Of Working days per year = 365 

 Nh= No. Of Working hours per day = 24 

 Mh= weekly maintenance hours =3 

 Nw= No. of weeks per year =52 

 PA = Air exhauster generating power  

 E = Yearly generated energy 

For example, 

 

   E=[ Nd – ((Mh × Nw)/Nh) ] × Nh × PA 

     =[ 365 – (( 3× 52)/24)] × 24 × 12.24 ] 

     =105312.96 

     =105KW 

 

Table.3. Calculation of Power For Various Speeds 

 

 
 

 

Figure 13. characteristics of Speed Vs voltage and current 
 

 

Figure 14. Characteristics of Speed Vs  Energy (KW) 
 

Figure 13 & 14 shows the characteristics of speed with 

voltage, current and energy. The energy generation can 

be calculated using the equation. Generation depends on 

varying the speed. When speed is varied from 200 it 

keeps on increasing the values of voltage and current so 

that the power gets increased. So by energy generation 
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equation we calculate energy for one hour and one year. 

Energy is increased from 105 to 371KW by increasing 

the speed.  

 

IV. CONCLUSION 

 
A Hardware design and development of power generation 

using air exhauster for industrial application is validated under 

the converter part and is simulated using MATLAB software, 

experimental results are also verified with the help of CRO. 

This method is good alternative for comparing the other 

alternative sources of producing electricity. The proposed 

technique is cabable of generating 371 units of electricity / air 

exhauster / year. For a huge industrial unit which consists of 

thousands of exhauster, implementing this technique will 

considerably reduce the electricity bill. When compared to 

other techniques, it has better efficiency, low cost and easy 

maintenance.   
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