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ABSTRACT
The demand for power has been increased nowadays in many folds and the need for a better, reliable
and cleaner source of energy has become essential. Ultimately our aim is to fulfill the requirements of power
demand. By research it is found that atmospheric vortex engine (AVE), the twin of solar chimney, seems to be a
promising source and has many advantages than the latter. Through this research it is possible generating power
from the residual heat source from the industries/thermal power plants. The AVE model is designed using
computerized modeling and analyzed it using computational fluid dynamics. By varying the parameters, that
influence the performance of AVE, it is studied to obtain an optimum design and operating conditions. Also the
AVE scaled model is fabricated and passed the flow to study about the vortex practically. It is found that it has
enough strength to rotate a small turbine placed inside it. Also the smoke has been passed and small particles to
visualize the flow. In this research the results of the CFD analysis to show that AVE is capable of producing a
sustained vortex, to generate power. This paper also serves as a base for future research.
Keywords: AVE, Alternate power, Updraft, Vortex.

1. INTRODUCTION
In this vast growing world, need for a clean energy beacons among the researchers from around the
world. Some of the energy sources have been identified as renewable, most of them from the sun or movements
in air or water currents due to earth’s rotation. Each and every method has its own advantages as well as
limitations. Solar panels involve the usage of rare elements and are costly, various other methods such as geo
thermal, tidal etc., require complex assemblies and are not reliable throughout a year . The concept of updraft
and vortex is used to produce power from the source. Sun’s heat causes changes in density and it produces
updrafts
[2].
Power from the tornadoes is possible but it was not obtained in the real case [1]. The atmospheric
vortex engine has a combination of principle of tornadoes and the principle of solar chimney [8, 9]. The free
vortex is the vortex circulates faster than the fluid far from the centre than in the centre [5]. The forced vortex is
the fluid rotates as a solid body and this is used to create the vortices. The properties of the vortex are fluid
pressure is lowest in the centre and rises from the centre also it starts and ends only in the boundary of the fluid
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or form closed loops [1, 3-5, 15]. The change in temperature causes change in density so the movement of
lighter air to fill vacuum is termed as Updraft [8-10].

2. BASIC PRINCIPLE
The solar chimney is a base idea for AVE and the principle behind solar chimney is the air is heated by
solar radiation under a transparent roof the roof and the natural ground below form an air collector and in the
middle of the roof is a vertical tower as hot air is lighter than cold air it rises up the tower. The solar chimney
converts solar energy into thermal energy and then to kinetic energy and then to electrical power. The
atmospheric vortex engine (AVE) uses an artificially created vortex to capture the mechanical energy produced
during upward heat convection. The heat source can be solar energy, warm seawater or waste industrial heat.
The AVE has the same thermodynamic basis as a solar chimney.
Thus solar radiation or heated air causes a constant updraft in the tower and the energy contained in the
updraft is converted into mechanical energy by pressure-staged turbines at the base of the tower, and into
electrical energy by conventional generators.

FIG 1: SCHEMATIC REPRESENTATION OF AVE
In a forced vortex the fluid rotates as a solid body. The fluid has vorticity of 2ω everywhere, and the
free surface (if present) is a paraboloid. The tangential velocity is given by
(1)
Thus from the knowledge given about vortices we can observe, in forced vortex the fluid has a greater
velocity at the outer surface and gradually decreases towards the centre.
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3. METHODOLOGY
In this research Gambit is used for designing the vortex engine and fluent for analyzing the model for
flow control.
To study the vortex flow in real case the model to produce the vortex has been created. If a turbine is
placed inside the model and it is capable to rotate by the power of vortex. The vortex flow can be visualized by
the smoke test.

4. MODELLING
The model is designed using gambit by the following specifications. The specifications used are
studied from the various papers which are using the concept of solar chimney. The real case chimney is not
possible for analysis, scaled down dimensions are used. It is first developed by Louis M.Michaud to derive the
power from the updraft and vortex creation. Meshing of the model is done in Gambit and tetrahedral Mesh is
used to mesh the model and it is good for solid model.
Parameter Name

Parameter Description

Base Value (mm)

d1

Inner octagonal cylinder diameter

1000

d2
d3
d4
g1
h1
h2
h3
Z

Outer octagonal cylinder diameter
Roof opening diameter
Floor opening diameter
Gap between deflector
Tangential entry height
Octagonal cylinder height
Upper cylinder height
Domain height

1050
300
0
50
200
200
0
2000

TABLE 1: Dimensional specifications for prototype model
The model is created as in Fig. 1 and it is meshed in gambit as in Fig. 2.

Fig. 1 Model in Gambit
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Fig. 2 Meshed Model

5. ANALYSIS
The model is analyzed in the fluent. By setting up the boundary conditions it can analyze the model.
For turbulence model in Computational fluid dynamics k-ε model is used. The pressure and temperature value
for the boundary condition is also necessary. We have applied the pressure value for AVE inlet, AVE top and
Domain top. Similarly for the temperature for the boundary conditions are applied for AVE inlet, domain wall
and domain top. After the boundary condition has been setup we have analyzed using fluent solver and obtained
the result.
Boundary name

Boundary condition

Cubic domain side wall (4)

Pressure Inlet (Atm Pr, Ambient Temp T)

Cubic domain roof

Pressure outlet (Atm Pr, Ambient Temp T)

Cubic domain base

Free-slip wall

Tangential air inlet (8)

Pressure inlet (Atm Pr, Ambient Temp T + ΔT)

AVE base

No-slip wall (Temp T + ΔT)

AVE roof opening

Pressure outlet (Atm Pr, ambient temp T + ΔT)

AVE octagonal cylindrical wall

No slip wall

AVE roof

No slip wall
TABLE 2: Boundary conditions for AVE in Fluent
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The plots of velocity magnitude, temperature and velocity vector distribution is discussed in the
results and discussion

6. FLOW VISUALIZATION
The model is designed in wood and the smoke is also passed to visualize the vortex. To design this
model the scaled down dimensions of AVE is used. It is octagonal in shape and it has eight inlets from each side
of the octagon.
Floor opening of the AVE is fully closed and it has roof opening. The movable guide vanes like is
deflector is placed for each inlet. The vanes can be opened or closed. By using the blower the source of air is
passed to the experimental model of AVE. The passing of air from blower also produces heat air and it creates
some pressure difference. The pressure difference produces the vortices and it will rotate the turbine if it is
placed on the floor of AVE. It is due to the production of vortex. The speed of the turbine is also measured by
varying the roof opening diameter. The view of vanes opened and closed position is shown in the Fig. 3

Fig. 3 AVE with vanes opened

To visualize the vortex the smoke testing method is used. The air is passed in the inlet and the vortex strength is
observed.
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Fig. 4 Visualization of vortex by smoke

7. RESULTS AND DISCUSSION
. The contour plots of velocity magnitude, static temperature, tangential velocity in k-ε model

Fig. 5 Velocity Vector for AVE
Fig 5 illustrates that there is a natural updraft. Then in the velocity contour, velocity is varying linearly.
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Fig. 6 Temperature Contour for AVE

Fig. 7 Velocity Contour for AVE

7

Rathnavel S, Vijaya sankaran K

INTERNATIONAL JOURNAL OF RESEARCH IN AERONAUTICAL AND
MECHANICAL ENGINEERING
ISSN (ONLINE): 2321-3051

Vol.3 Issue.2,
February 2015.
Pgs: 1-9

Fig. 8 Velocity Magnitude Vs position of AVE

Fig.9 Total Pressure Vs position for AVE
Then from the temperature contour it is that some convective heat transfer is indicated by upward
moving arrows.
From the above results it is clearly shown that the turbine can be rotated by the velocity and also the
vortex is created in the flow which rotates the turbine.
The graphs are also showing good results that the updraft has been created.

8. CONCLUSION
From this article, it is found AVE design has capability of producing vortex. It can be applied for large
scale by this method. From the computational results one can assure that the feasibility of AVE in real case is
possible and it is no more conceptual.
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The advantage of AVE is eco-friendly and also there is no carbon emission. It can use industrial
effluents and non hazardous. It is the combination of solar and wind turbine so it has more efficient than other
power generating devices. Some disadvantages of the AVE are the height of tower and some noise is produced
in the tower. Now it cannot be used on densely populated areas and it requires some additional start-up energy.
In future the operating difficulties of AVE in many conditions will be analyzed and it can be used for many
purposes.
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