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Abstract: Usually Electrical Power is generated in large scale
using Air Compressors and Gas Turbine Systems. This type of
Power plants is usually used as Peak load Power Plants. These
Power Plants can assist in various power generation process
along with base load power plants like Thermal Power Plants,
Combined cycle power plants etc. Here in this Research paper, a
new method of Power generation is being discussed. It utilizes an
Air Compressor-Air Turbine System for Electrical Power
generation by means of effective power transmission. This
method is simple and less costly. It requires less space and less
skilled laborer. It can be used in Stand by and Emergency power
generation systems. An ANN model is carried out which gives
satisfactory working conditions. The cost analysis is being
carried out by considering small capacity and micro power
production conditions. The efficiency attained during this method
of power generation is around 55%. By incorporating large
macro energy systems, we can produce more power output and
also generate more electrical power. By considering all these
factorsit can be considered as a very good working model.

Keywords: Air Turbine, Air Compressor, Electrical Power,
ANN, Input Power, Output Power, Effective Power
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l. INTRODUCTION

Usually in al Compressor- Gas Turbine systems,

gaseous fuel is being used for Compression process and
Expansion process. The gaseous fuels are becoming rare and
rare in this Universe due to its scarcity in the nature. Also it
needs a fuel combustion system and is costlier in the
working conditions. If instead of this, air which is
abundantly available in the nature is used for the above
conditions; it is very cheap and simpler in operation. This
particular research paper ams at improving the efficiency
and producing high work output by the use of air which is
being heated and supplied using a blower. By this method
there is considerable reduction of cost which can be
achieved in the Electrical power production. This method is
very simple and can easily perform with continuous working
conditions. It is a very eco friendly electrica power
production process. Here 10% of the power produced during
the Air Turbine expansion process is utilized for driving the
air compressor.
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Important Components in the Power Transmission
System
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Here the blower used is electric blower fan. The
compressor used is having light weight and is smple in
operation. The material of compressor is of light metal alloy
or non corrosive type materia (alloy of aluminium). It is of
acentrifugal type compressor.

At the inlet of the compressor, hot air from the hot
cylinder is driven in and causes the compressor vanes to
rotate also. When the air falls into the casing of the
compressor, it fals in the diffuser. In the compressor, the
hot air is compressed due to rotation of the impeller. The
impeller rotates at high speed around 25000 rpm. When this
high velocity air passes through the diffuser, its velocity first
decreases and later the pressure increases. This type of
compressor isused to supply air at a pressure ratio around 4.
The reduction in the kinetic Energy of air in the diffuser is
converted into pressure energy of air. Nearly half of the
compression is achieved in the impeller and haf in the
diffuser. The compression process is isotherma and the
temperature is maintained constant by supplying hot air at
very high temperature and is continuously supplied.

Air turbine is also made up of light metal aloy. Turbine
blades are made up of Alloy of Aluminum. Air Compressor
and Air Turbine are directly coupled together using a
Flanged coupling. Heating unit is hot air cylinder from
where there is continuous flow of hot air a a constant
elevated temperature. An electrical blower is being operated
and the hot air from the hot cylinder is forced to drive over
the air turbine at constant temperature. It is an isothermal
expansion process.
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In al Power generation process, usualy Compressors
use gaseous mixture to intake heat Energy. This hot mixture
of gases gives driving force to activate the motion to the Gas
turbine. A fuel handling system is much costlier and aso
fuels are having scarcity in the nature. Here in this process,
hot air is supplied from ahot air cylinder. Hot air is supplied
to the Air compressor through an electric blower. Hot air is
produced by concentrating light and heat from the Sun into
the air cylinder using Solar Concentrators. Electric blower
supplies hot air continuously into the Air compressor.
Initially the compressor is driven by an electric motor and
after some time when the hot air is transferred into the
Compressor system from the blower, high compression of
air takes place inside the Compressor. This compression
process is Isothermal compression process. The temperature
of air entering into the Compressor remains same.

W12 =P1V1in (V2/V1)
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The above eguation shows the Work done by the
Compressor.

P1= Inlet pressure of air

V1= Inlet volume of air

V2= Discharge volume of air

The air enters into the blades axially and passes out
radially. The light metal blades are about to revolve at high
rpm, when the hot air falls on the blades. Through the
regular supply of air from the hot air cylinder helps to
maintain the constant temperature during the compression
process.
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The hot air driven out of the compressor is again mixed
up with hot air from the hot air cylinder and is supplied into
the turbine through a blower. This large quantity of hot air
falls on the Air turbine. Air turbine blades are also made up
of light material. When the hot air falls on the Air turbine
blades, it began to rotate with some rpm. This expansion
process is also isothermal process. This is because the
temperature remains same during the expansion process.
W34=P3V3In(V4/V3)

Net Work done = P3V 3In(P3/P4)-P1V 1In(P2/P1)

Efficiency= Net work done/ heat supplied
= (P3V3In(P3/P4)-P1V 1In(P2/P1))/mR(T3-T2)

Process 1-2= Isothermal compression
Process 2-3=Constant pressure heat addition
Process 3-4=Isothermal expansion process
Process 4-1= Constant pressure heat rejection

The blower used here is an electric blower. From the hot
air cylinder, the electric blower supplies continuous supply
of hot air. The temperature of air supplied is around 200°C.
This temperature of air is attained by using solar
concentrators and a concentrating sunlight. The shaft of the
turbine is connected with a generator. When the armature
cuts the line of flux in the system, electrical power is being
generated.

Voltage is amplified using the step up transformer. The
step up voltage is transmitted to the 3¢ Power grid lines.

The output from the Air Turbine is being supplied to a
heat exchanger and is again heated. This hot air is supplied
to the hot air cylinder. The electric blower supplies air to the
air compressor and the processes are repeated. The whole
system is closed in operation and can be called as a closed
system.

Ten percent of the electrical energy generated in the
generator is utilized to drive the compressor using an
electric motor.

1. ESTIMATED COST ANALYSIS

Compressor system- Rs.25000
Turbine system-Rs.25000

Heat Exchanger-Rs.5000
Blower-Rs.6000

Hot Air Cylinder-Rs.4000
Generator-Rs.25000

Step up Transformer-Rs.10000
Solar Concentrator-Rs. 10000

Total estimated cost-Rs.1,10,000

I1. SAMPLE CALCULATION

Work done during Expansion process= 8.314x300xIn4
= 3.47kW
Work done during Compression process= 8.314x150xIn4
=1.733kW
Heat Supplied from a constant heat system=8.314x400
=3.326kW
Efficiency of this system= ( 3.47-1.733)/3.326 = 52%
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V. ARTIFICIAL NEURAL NETWORK MODEL

TABLE: 1
Output Input Net Work Efficiency Cost of
Power Power Done/sec (%) Power
Produced Watts Watts Generation
(x10"6) in
Rs
Watts
1750 3500 1750 50 1
1820 3345 1525 46 0.92
1900 3200 1300 41 0.9
2200 3000 800 27 0.85
1400 3000 1600 53 11
1450 3300 1850 56 13
1850 4000 2150 54 11
Hidden
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Figure3: ANN

The Neural network model is

[=2WiXi + Bk

I= WIXT+W2X2+W3X3+......... + WnXn

11=0.5X1+0.46X 2+0.41X 3+0.27X 4+0.53X 5+0.56X 6+0.54
X7

12=0.85X 1+0.82X 2+0.78X 3+0.73X4+0.73X5+0.80X 6+0.98
X7

13=0.76X1+0.79X 2+0.83X 3+0.96X 4+0.61X5+0.76X 6+0.80
X7
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[4=0.77X 1+0.71X 2+0.69X 3+0.65X 4+0.85X 5+ X 6+0.85X 7
Bk1=1

Bk2=0.9575

Bk3=0.8

Bk4=0.75

Here we can undertake relationship between functions and
itsvariables.

I1isafunction of (12+13+14)

Where 11 is the independent variable which is the
Efficiency of Power generation and 12, 13 &14 are
respectively dependent variables viz. Input Power, Output
Power and Cost of Power generation.

Inputting X1,X2.....X7=0.1,0.2,0.4,0.6
consecutively

On solving we get values as 2.85, 4.1975, 6.89, 9.67 and
14.96.

and 1

Dividing by 50, we get values as

0.057, 0.084 , 0.1378, 0.1928 and 0.2992

Therefore input valuesare 0.1, 0.2, 0.4, 0.6 and 1.

The output values are 0.057, 0.084, 0.1378, 0.1928 and
0.2992.

The Obtained value is

0102040610 0057
0.084
0.1378
0.192%
02902

=0.4927
Error Function, E= ¥A{(T-O)"2)
=1/2((1-0.4927)"2)
=0.1287

Gradient, G = -(y-t)Xij
= -(0.2992-1)1=0.7008

52NLT)
_'l L

Figure: 4 Signum Function
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Contour figure - gradient descent
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Figure5: Gradient Descent

V. CONCLUSION

This is very low cost method of Electrical Power
generation. The efficiency of the system is more than 50%.
It is a continuous power generation process. It needs only
hot air which is abundantly available in the natureitself. It is
not depleting and has no harmful effects. It is simple in
operation and can work with a less skilled laborer. The
operating cost and the maintenance cost is low. There is
little wear and tear. The air used is non toxic and non
inflammable. Large quantities of air can be available at any
time when needed. It produces high Power output from the
Compressor and Turbine system. The optimization of the
working model with ANN is aso giving satisfactory results.
It is very easy to handle and requires less space. From the
above facts, this particular Electrica power generation
system can be used under any operating conditions at low
cost.
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