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Abstract— Cooling tower is a heat rejection device that rejects waste heat to the atmosphere through the cooling of a water 

stream to a lower temperature. Cooling towers use the evaporation of water to remove process heat and cool the working fluid 

to near the wet-bulb air temperature. 

Industrial cooling towers can be used to remove heat from various sources such as machinery or heated process material. The 

primary use of large, industrial cooling towers is to remove the heat absorbed in the circulating cooling water systems used 

in power plants, petroleum refineries, petrochemical plants, natural gas processing plants, food processing plants, semi-

conductor plants, and for other industrial facilities such as in condensers of distillation columns, for cooling liquid in 

crystallization, etc. 

Induced draught cooling towers are more popular due to its small size and low capital cost when compared to natural draught 

cooling towers. Power consumption of fans used in induced draught cooling tower ranges from 10KW to 100KW and there are 

thousands of such installations worldwide. 

If we can replace 50% of motors used in induced draught cooling towers we can save huge amount of electricity (nearly 

10000MW) and also protect the environment from harm full gases produced from fossil fuel based power plants installed to 

generate the above 10000MW. 

As a part of our project dissertation we are planning to fabricate and test the VAWT (Vertical Axis Wind Turbine) Powered 

Cooling Tower. 

 
Keywords— heat rejection, evaporation, draught, fabricate, fossil fuel. 

I. INTRODUCTION 

COOLING TOWERS 

A cooling tower is a heat rejection device that rejects waste heat to the atmosphere through the cooling of a water 

stream to a lower temperature. Cooling towers may either use the evaporation of water to remove process heat and 

cool the working fluid to near the wet-bulb air temperature or, in the case of closed circuit dry cooling towers, rely 

solely on air to cool the working fluid to near the dry-bulb air temperature. 

Cooling towers vary in size from small roof-top units to very large hyperboloid structures (as in the adjacent image) 

that can be up to 200 metres (660 ft) tall and 100 metres (330 ft) in diameter, or rectangular structures that can be 

over 40 metres (130 ft) tall and 80 metres (260 ft) long. The hyperboloid cooling towers are often associated with 

nuclear power plants, although they are also used in some coal-fired plants and to some extent in some large 

chemical and other industrial plants. Although these large towers are very prominent, the vast majority of cooling 

towers are much smaller, including many units installed on or near buildings to discharge heat from air conditioning. 

Cooling towers are also used in HVAC systems that have multiple water source heat pumps that share a common 

piping water loop. In this type of system, the water circulating inside the water loop removes heat from the 

condenser of the heat pumps whenever the heat pumps are working in the cooling mode, then the externally 

mounted cooling tower is used to remove heat from the water loop and reject it to the atmosphere. By contrast, when 

the heat pumps are working in heating mode, the condensers draw heat out of the loop water and reject it into the 

space to be heated. When the water loop is being used primarily to supply heat to the building, the cooling tower is 

normally shut down (and may be drained or winterized to prevent freeze damage), and heat is supplied by other 

means, usually from separate boilers. 

Industrial cooling towers 

   Industrial cooling towers can be used to remove heat from various sources such as machinery or heated process 

material. The primary use of large, industrial cooling towers is to remove the heat absorbed in the circulating 

cooling water systems used in power plants, petroleum refineries, petrochemical plants, natural gas processing 

plants, food processing plants, semi-conductor plants, and for other industrial facilities such as in condensers of 
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distillation columns, for cooling liquid in crystallization, etc. The circulation rate of cooling water in a typical 700 

MW coal-fired power plant with a cooling tower amounts to about 71,600 cubic metres an hour (315,000 US gallons 

per minute) and the circulating water requires a supply water make-up rate of perhaps 5 percent (i.e., 3,600 cubic 

metres an hour). 

If that same plant had no cooling tower and used once-through cooling water, it would require about 100,000 cubic 

metres an hour[13] and that amount of water would have to be continuously returned to the ocean, lake or river from 

which it was obtained and continuously re-supplied to the plant. Furthermore, discharging large amounts of hot 

water may raise the temperature of the receiving river or lake to an unacceptable level for the local ecosystem. 

Elevated water temperatures can kill fish and other aquatic organisms (see thermal pollution), or can also cause an 

increase in undesirable organisms such as invasive species of Zebra mussels or algae. A cooling tower serves to 

dissipate the heat into the atmosphere instead and wind and air diffusion spreads the heat over a much larger area 

than hot water can distribute heat in a body of water. Evaporative cooling water cannot be used for subsequent 

purposes (other than rain somewhere), whereas surface-only cooling water can be re-used. Some coal-fired and 

nuclear power plants located in coastal areas do make use of once-through ocean water. But even there, the offshore 

discharge water outlet requires very careful design to avoid environmental problems. 

Air flow generation methods 
With respect to drawing air through the tower, there are three types of cooling towers: 

• Natural draft — Utilizes buoyancy via a tall chimney. Warm, moist air naturally rises due to the density 

differential compared to the dry, cooler outside air. Warm moist air is less dense than drier air at the same 

pressure. This moist air buoyancy produces an upwards current of air through the tower 

 

Fig.1.1: cooling tower 

Mechanical draught — Uses power-driven fan motors to force or draw air through the tower. 

o Induced draught — A mechanical draft tower with a fan at the discharge (at the top) which pulls 

air up through the tower. The fan induces hot moist air out the discharge. This produces low 

entering and high exiting air velocities, reducing the possibility of recirculation in which discharged 

air flows back into the air intake. This fan/fin arrangement is also known as draw-through. 
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Figure1.2 

Forced draught — A mechanical draft tower with a blower type fan at the intake. The fan forces air into the tower, 

creating high entering and low exiting air velocities. The low exiting velocity is much more susceptible to 

recirculation. With the fan on the air intake, the fan is more susceptible to complications due to freezing conditions. 

Another disadvantage is that a forced draft design typically requires more motor horsepower than an equivalent 

induced draft design. The benefit of the forced draft design is its ability to work with high static pressure. Such 

setups can be installed in more-confined spaces and even in some indoor situations. This fan/fill geometry is also 

known as blow-through. 

 

Classification: 

1.Horizontal windmills.  2.Vertical windmills 

                                                            
The first practical windmills had sails that rotated in a horizontal plane, around a vertical axis. According to Ahmad 

Y. al-Hassan, these panemone windmills were invented in eastern Persia as recorded by the Persian geographer 

Estakhri in the ninth century. The authenticity of an earlier anecdote of a windmill involving the second caliphUmar 

(AD 634–644) is questioned on the grounds that it appears in a tenth-century document. Made of six to 12 sails 

covered in reed matting or cloth material, these windmills were used to grind grain or draw up water, and were quite 

different from the later European vertical windmills. Windmills were in widespread use across the Middle East and 

Central Asia, and later spread to China and India from there. 

 

A similar type of horizontal windmill with rectangular blades, used for irrigation, can also be found in thirteenth-

century China (during the Jurchen Jin Dynasty in the north), introduced by the travels of Yelü Chucai to Turkestan 

in 1219. 

 

Horizontal windmills were built, in small numbers, in Europe during the 18th and nineteenth centuries, for example 

Fowler's Mill at Battersea in London, and Hooper's Mill at Margate in Kent. These early modern examples seem not 

to have been directly influenced by the horizontal windmills of the Middle and Far East, but to have been 

independent inventions by engineers influenced by the Industrial Revolution. 
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1.2.2 Vertical windmills 

 
Fig 1.2 vertical windmill 

Due to a lack of evidence, debate occurs among historians as to whether or not Middle Eastern horizontal windmills 

triggered the original development of European windmills. In northwestern Europe, the horizontal-axis or vertical 

windmill (so called due to the plane of the movement of its sails) is believed to date from the last quarter of the 

twelfth century in the triangle of northern France, eastern England and Flanders. 

 

The earliest certain reference to a windmill in Europe (assumed to have been of the vertical type) dates from 1185, 

in the former village of Weedley in Yorkshire which was located at the southern tip of the World overlooking the 

Humber estuary.A number of earlier, but less certainly dated, twelfth-century European sources referring to 

windmills have also been found. These earliest mills were used to grind cereals. 

1.3 Post mill 

 

Fig 1.3Main article: Post mill 

The evidence at present is that the earliest type of European windmill was the post mill, so named because of the 

large upright post on which the mill's main structure (the "body" or "buck") is balanced. By mounting the body this 

way, the mill is able to rotate to face the wind direction; an essential requirement for windmills to operate 

economically in north-western Europe, where wind directions are variable 

1.4.1 Horizontal Axis Wind Turbines – HAWT 

Horizontal-axis wind turbines (HAWT) have the main rotor shaft and electrical generator at the top of a tower, and 

may be pointed into or out of the wind. Small turbines are pointed by a simple wind vane, while large turbines 

generally use a wind sensor coupled with a servo motor. Most have a gearbox, which turns the slow rotation of the 

blades into a quicker rotation that is more suitable to drive an electrical generator.Parts of the wind turbine 
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1.4.2 Vertical-axis wind turbines (VAWTs) 

are a type of wind turbine where the main rotor shaft is set transverse to the wind (but not necessarily vertically) 

while the main components are located at the base of the turbine. This arrangement allows the generator and gearbox 

to be located close to the ground, facilitating service and repair. VAWTs do not need to be pointed into the wind, 

which removes the need for wind-sensing and orientation mechanisms. Major drawbacks for the early designs 

(Savonius, Darrieus and giromill) included the significant torque variation or "ripple" during each revolution, and 

the large bending moments on the blades. Later designs addressed the torque ripple issue by sweeping the blades 

helically. 

A VAWT tipped sideways, with the axis perpendicular to the wind streamlines, functions similarly. A more general 

term that includes this option is "transverse axis wind turbine" or "cross-flow wind turbine." For example, the 

original Darrieus patent, US Patent 1835018, includes both options. 

Drag-type VAWTs such as the Savonius rotor typically operate at lower tipspeed ratios than lift-based VAWTs such 

as Darrieus rotors and cycloturbines. 

Applications 

The Windspire, a small VAWT intended for individual (home or office) use was developed in the early 2000s by US 

company Mariah Power. The company reported that several units had been installed across the US by June 2008. 

Arborwind, an Ann-Arbor (Michigan, US) based company, produces a patented small VAWT which has been 

installed at several US locations as of 2013. 

2 Literature survey 

Cooling tower: 

Cooling towers originated in the 19th century through the development of condensers for use with the steam 

engine Condensers use relatively cool water, via various means, to condense the steam coming out of the cylinders 

or turbines. This reduces the back pressure, which in turn reduces the steam consumption, and thus the fuel 

consumption, while at the same time increasing power and recycling boiler-water However the condensers require 

an ample supply of cooling water, without which they are impractical. The consumption of cooling water by inland 

processing and power plants is estimated to reduce power availability for the majority of thermal power plants by 

2040–2069. While water usage is not an issue with marine engines, it forms a significant limitation for many land-

based systems. 
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By the turn of the 20th century, several evaporative methods of recycling cooling water were in use in areas lacking 

an established water supply, as well as in urban locations where municipal water mains may not be of sufficient 

supply; reliable in times of demand; or otherwise adequate to meet cooling needs. In areas with available land, the 

systems took the form of cooling pondsin areas with limited land, such as in cities, they took the form of cooling 

towers. 

These early towers were positioned either on the rooftops of buildings or as free-standing structures, supplied with 

air by fans or relying on natural airflow. An American engineering textbook from 1911 described one design as "a 

circular or rectangular shell of light plate—in effect, a chimney stack much shortened vertically (20 to 40 ft. high) 

and very much enlarged laterally. At the top is a set of distributing troughs, to which the water from the condenser 

must be pumped; from these it trickles down over "mats" made of wooden slats or woven wire screens, which fill 

the space within the tower." 

A hyperboloid cooling tower was patented by the Dutch engineers Frederik van Iterson and Gerard Kuypers in 

1918.The first hyperboloid cooling towers were built in 1918 near Heerlen. The first ones in the United Kingdom 

were built in 1924 at Lister Drive power station in Liverpool, England, to cool water used at a coal-fired electrical 

power station. 

2.2 Wind turbines 

People have caught the wind to propel their boats for many thousands of years. I’m skipping that part of wind power 

history and jumping forward to the use of wind for mechanical and electrical purposes. In particular, I'm looking for 

the most part at the history of wind turbines. 

1st century AD: For the first time in known history, a wind-driven wheel is used to power a machine. A Greek 

engineer, Heron of Alexandria, creates this windwheel. 

By 7th to 9th century: Windwheels are used for practical purposes in the Sistan region of Iran, near Afghanistan. 

The Panemone windmills are used to grind corn, grind flour, and pump water. 

By 1000 AD: Windmills are used for pumping seawater to make salt in China and Sicily. 

1180s: Vertical windmills are used in Northwestern Europe for grinding flour. 

3. DESIGN AND FABRICATION OF VAWT 
 

3.1 COMPONENTS USED 

1. Sleeves 

2. Angles 

3. Blades 

4. Shaft 

5. Bearings 

 

3.2 MATERIALS USED FOR COMPONENTS 

SLEEVES MILD STEEL 

ANGLES MILD STEEL 

SHAFT MILD STEEL 

BLADES FIBRE REIN FORCED 

ARMS MILD STEEL 

BEARINGS STAINLESS STEEL 

 
Table 3.2.1 
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3.3 PROPERTIES 

 Young’s modulus 

It is defined as the ratio of stress and strain, where the strain does not have units. Therefore young’s modulus has the 

units of stress,N/mm2 , Mpa , Gpa 

The value for Mild Steel is 210*103 Mpa 

 Hooke’s Law. 

This law states that stress is directly proportional to strain within the elastic limit. 

 
 Yield Stress 

It is the value of stress at which the material continues to deform at constant load conditions. The value for Mild 

Steel is 323.62Mpa 

 Ultimate Sterss 

It is the maximum stress induced in the specimen & it occurs in the plastic region. 

 Fracture Stress 

As the reduction in cross sectional area continues, the load bearing capacity of specimen reduces gradually. At a 

certain stage cross sectional of specimen is so small that it cannot sustain the load & hence it breaks. The stress at 

which the specimen breaks is known as fracture stress. It is generally less than ultimate stress for ductile materials. 

 Hardness 

It is the measure of resistance to penetration &abrasion, which is a function of stress required to produce some 

specified type of failure. It is generally expressed as a number. 

 Toughness 

The ability of material to absorb energy in the plastic range is known as toughness. Toughness per unit volume of 

the material is known as modulus of toughness. 

Poisson’s ratio 

The ratio between lateral strain and longitudinal strain is known as Poisson’s ratio. The value for Mild Steel is 0.303 

 

3.4 OPERATIONS FOR FABRICATION 

 

PROCESS INOVLVED IN FABRICATION 

1. Gas Cutting 

2. Arc Welding 

3. Grinding 

3.4.1 GAS CUTTING 

A cutting torch is used to heat metal to kindling temperature. A stream of oxygen is then trained on the metal, and 

metal burns in that oxygen and then flows out of the cut. 

The gases used in this process are 

1. LPG  2. Helium 

 

3.6 SPECIFICATIONS OF THE WIND TURBINE 

BASE DIMENSIONS 

Height                           111.6cm 

Width                            91.44cm 

Breadth                         122cm 

BLADE DIMENSIONS 

Quantity                          6 

Height                            70cm 

Width:  
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W1                                  27.5cm 

W2                                  30.8cm 

W3                                   27.5cm 

Thickness                       0.3cm 

SHAFT DIMENSIONS 

Diameter                         2cm 

Length                            1 m 

Thickness                        1.5 mm 

Sleeves dimension 

Diameter of disc            150 mm 

Diameter of the hole      25 mmm 

Thickness                        3mm 

CLAMPS 

Thickness              3mm 

Hole dia                 6mm 

Length & height    25.40mm 

Arms 

Quantity           12 

Length             325 mm 

Thickness        3 mm 

Hole dia          3mm 

Total Height of the assembly                                         1m 

Width of the wind mill                                                   730mm 

3.7 DESIGN OF ASSEMBLY 

3.7.1 DESIGNING OF WINDMILLS 

A wind mill is machine for wind energy conversion.  A wind turbine converts the kinetic energy of the 

wind’s motion to mechanical energy transmitted by the shaft.  A generator further converts it to electrical 

energy.  So it is necessary to keep in mind, while designing the windmill’s structural part. 

3.7.2 Design of frame 

In this project there is a pole base which is made up of mild steel can be with stand, in large force of wind.  

The base & its height are related to cost and transmission system incorporated.  So the height of our base is 

115cm. & width at bottom is 128cm & at top is 122cm 

3.7.3 Design of blade 

Wind turbine blades have on aerofoil – type cross section and a variable pitch.  While designing the size of 

blade it is must to know the weight and cost of blades in the project six blade with vertical shaft are used, it 

has a height & breadth of 70cm & (B1,B2,B3 27.50,30.8,27.5) and thickness 0.3mm respectively..  The angle 

between two blades is 600.  So if one Blade moves other blades comes in the position of first blade, so the 

speed is increases 
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Fig 3.7.3. blade 

3.7.4 Shaft Designing 

While designing the shaft of blades it should be properly fitted to the blade.  The shaft should be as possible 

as less in thickness & light in weight for the six blade, the shaft used is very thin in size are all properly 

fitted.  So no problem of slipping & fraction is created, it is made up of hollow Aluminium which is having 

very light weight. Length of shaft&diameter &thickness of the shaft are lm&2cm &1.5mm respectively  

 

3.7.5 Design of Bearing 

For the smooth operation of Shaft, bearing mechanism is used. To have very less friction loss the two ends of 

shaft are pivoted into the same dimension bearing. The Bearing has diameter of 2.54cm. Bearing are 

generally provided for supporting the shaft and smooth operation of shaft. Greece is used for bearing 

maintenance. 

 

Fig 3.7.8 

3.7.6 Clamps 

There are many types of clamps available for many different purposes. Some are temporary, as used to position 

components while fixing them together, others are intended to be permanent. In the field of animal husbandry, using 

a clamp to attach an animal to a stationary object is known as "rounded clamping." A physical clamp of this type is 

also used to refer to an obscure investment banking term; notably "fund clamps." Anything that performs the action 

of clamping may be called a clamp, so this gives rise to a wide variety of terms across many fields and also material 
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we are using mild steel. Length and height of the clamp are 25.30mm&25.30mm and thickness 3mm& diameter of 

the hole 6mm 

3.7.7 :Arms 

Generally the arms are made of mild steel here we are using 12 pieces in order to connect the disc. length of the 

pieces l=325mm&thickness t=3mm& diameter of the hole 6mm. 

 

Fig 3.7.10 

3.7.8 Sump 

Material used for sump are grey cast iron and also it is used to collect the water from fins in order to evaporate 

water. Length and height 900mm&620mm 

 

Fig 3.7.11 Sump 

3.8 DESIGN, FABRICATION AND TESTING OF A INDUCE DRAUGHT COOLING TOWER 

REQUIRED MACHINE TOOLS & EQUIPMENTS 

The tools & equipment, which are needed for project Induced draft cooling tower. 

We must required different machines for different operations like. 

• Sheet cutting machine (Hand shearing machine) 

• Sheet banding machine 

• Welding machine 

• Drilling machine 

• Hand grinder 

And also some equipments like 

• Measuring tape (500 mm) 

• Venier caliper (200 mm) 

• Marker (Standard quality) 

• Hand hacksaw (300 mm) 
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• Drill bit (3 mm to 15 mm) 

LIST OF MATERIALS: 

FACTORS DETERMINING THE CHOICE OF MATERIALS 

The various factors which determine the choice of material are discussed 

below. 

1. Properties: 

The various physical properties concerned are melting point, thermal Conductivity, specific heat, 

coefficient of thermal expansion, specific gravity, electrical conductivity, magnetic purposes etc. 

The various Mechanical properties Concerned are strength in tensile,Compressive shear, bending, torsional 

and buckling load, fatigue resistance, impactresistance, eleastic limit, endurance limit, and modulus of 

elasticity, hardness, wear resistance and sliding properties. 

The various properties concerned from the manufacturing point of view are, 

1 Cast ability 

2 Weld ability 

3 Surface properties 

4 Shrinkage 

5 Deep drawing etc. 

2.  Manufacturing case: 

Sometimes the demand for lowest possible manufacturing cost or surface qualities obtainable by the 

application of suitable coating substances may demand the use of special materials. 

3.  Quality Required: 

This generally affects the manufacturing process and ultimately the material. 

For example, it would never be desirable to go casting of a less number of components which can be 

fabricated much more economically by welding or hand forging the steel. 

4.  Avilability of Material: 

Some materials may be scarce or in short supply.it then becomes obligatory for the designer to use some 

other material which though may not be a perfect substitute for the material designed.the delivery of 

materials and the delivery date of product should also be kept in mind. 

5.  Space consideration: 

Sometimes high strength materials have to be selected because the forces involved are high and space 

limitations are there. 

6.  Cost: 

As in any other problem, in selection of material the cost of material plays animportant part and should not 

be ignored. Sometimes factors like scrap utilization, appearance and non-maintenance of 

the designed part are involved in the selection of proper materials. 

 

4. Calculations 
 

4.1.Cooling tower calculations 

Mass of water to be cooled  (m3)    = 1000 kg 

Temperature of inlet water  (t3)       = 38 0c 

Enthalpy of inlet water (h3)             = 38.086 kcal/kg 

Temperature of cooled eater (t4)     =32 0c 

Mass of cooled water (m4)              = 1000 kgs 

Enthalpy of cooled water (h4)        = 32.105 kcal/kg 

Enthalpy of hot air  at 100% humidity is (h2) at38 0c is (h2)   = 7.714 kcal/kg 
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Enthalpy of cool air at 32 0c  considering 90% humidity is  (h1)  = 5.741 kcal/kg 

 

Mass of cooled air (m1)    = m3× (h3-h4) / (h2-h1) ×31.5 

           = 132.2751 kgs 

volume flow rate(Q)        = m1/p air 

                                                                =132.27/1.25 

                                          = 105.82  m3/hour 

Velocity of the air (v) = volume flow rate /area × 3600 

                                   =105.82/0.1589×3600 

                                   =0.1849  m/s. 

4.2.Fan power calculations 

Consider Differential pressure  (dP) = 500 N/m2 

Vapour volume  flow  = velocity of the air/3600 

=105.83/3600 

=0.029m3/s 

Power Consumption of   the fan (P) = Q×dP 

=0.029×500 
 

=14.69 watts. 

4.3.Vertical axis wind turbine calculations 

Average / nominal wind speed (λ)  =  4 m/s (local) 

                        Fan efficiency ( ηfan)                    =  90%  as per manufacture 

       Fan power consumption (pfan)  = 14.69 watts. 

Considering  30%  designing  margin / losses 

      =14.69×(100+30%) 

=19.097 watts. 

 

Power coefficient of VAWT (cp)= 0.35 

Power of air ( pair )                                  =      Pnom / η fan 

 

                                                 =  19.097/(90/100) 

                                          = 21.21watts. 

Air density at sea level (ρair)=1.25kg/m3 

Radius of turbine  required =    sqrt  [2 × pair / (3.14×ρ air × cp × λ3) ] 

=sqrt  [2× 21.21 / (3.14× 1.25 × 43)] 

=0.6941 m 

 

Our turbine radius  is 0.730 which is higher than the required turbine radius i.e 0.6941 

Wind mill capacity approximately is 230 watts  for  6 0c  cooling effect. 

Wind velocity required  is 4 m/s 

Blades height is 0.900 m 

5. Experimental results 

 
The following results are obtained at different blade angles and different wind velocities 

1.At  150  blade angle 

Wind speed (m/s) Blade angle Rotor  rpm Temperature difference  

(0c) 

4 15 30 7.50 

4.2 15 31.5 7.88 

4.4 15 33 8.25 

4.6 15 34.5 8.63 

4.8 15 36 9.0 
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5.2 15 39 9.75 

5.4 15 40.5 10.13 

5 15 37.5 9.38 

 

2. At 300  blade angle 

Wind speed (m/s) Blade angle Rotor  rpm Temperature 

difference  (0c) 

4 30 24 6 

4.2 30 25.2 6.30 

4.4 30 26.4 6.60 

4.6 30 27.6 6.69 
4.8 

30 28.8 7.20 

5 30 30 7.50 

5.2 30 31.2 7.80 

5.4 30 32.4 8.10 

 

3. at 450 blade angle 

Wind speed (m/s) Blade angle Rotor  rpm Temperature 

difference  (0c) 

4 45 22.5 5 

4.2 45 23.6 5.25 

4.4 45 24.8 5.50 

4.6 45 25.9 5.75 

4.8 45 27 6. 

5 45 28.1 6.25 

5.2 45 29.3 6.50 

5.4 45 30.4 6.75 

 

6. Conclusion 

 
Our turbine is 0.730M which is higher than the required turbine radius i.e 0.6941M wind mill capacity 

approximately is 230watts for 6°C cooling effect. 

Wind velocity required is  4 m/s blades height is 0.900m which  are higher than the  required to achieve the cooling 

effect of 6°C,  So the cooling effect will be more than 6°C during the testing process. 

Though it is giving good cooling effect we should not depend on it completely, the wind velocity willnot be same at 

every time and the cooling effect demanded also varies , in order to achieve the demand we should use hybrid 

system i.e both VAWT and electrical fans. 

If we can replace 50% of motors used in induced draught cooling towers we can save huge amount of 

electricity(nearly 10000MW)and also protect the environment from harmful gases produced from fossil fuel based 

power plants installed to generate the above 10GW. 

As a part of project dissertation we are planning to fabricate test the VAWT(Vertical Axis Wind Turbine)Power 

Cooled Tower. 
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