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Abstract— There are many instances and applications in 

process industry where the processing of a fluid stream (gas / 

air) requires its pressure to be reduced. This pressure 

reduction is usually accomplished through use of a throttling 

valve. In this method the energy of fluid stream is lost, 

currently, emphasis is being placed on more effective energy 

usage in processing industry. As a consequence, areas in 

which energy is wasted are being closely monitored and 

methods of energy recovery are being investigated. This calls 

for developing of effective low pressure recovery systems 

(pressure 2.5 bar to 6 bar) .Project will deal with modeling 

and analysis of bladeless turbine with four vane profile 

mechanism using aluminum casting process. The vane profile 

for rotor and casing disk will be develop using Creo, and 

strength analysis will be done using ANSYS workbench 16.0 

. The vibration characteristics as to RMS displacement, 

velocity and acceleration will be measured varying pressure 

conditions using vibrometer.    
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I. INTRODUCTION 

Waste low pressure energy (Pressure 2.5 to 6 bar) is the 

process of capturing pressure energy discarded by an existing 

industrial process and using that pressure energy to generate 

power. Energy intensive Industrial processes—such as those 

occurring at refineries, steel mills, Glass furnaces, and cement 

kilns—all release hot exhaust gases and waste streams that 

can be harnessed with well-established technologies to 

generate electricity. The recovery of industrial waste pressure 

energy for power is a largely untapped type of combined 

pressure energy and power, which is the use of a single fuel 

source to generate both thermal energy (pressure energying 

or cooling) and electricity. CHP generally consists of a prime 

mover, a generator, a pressure energy recovery system, and 

electrical interconnection equipment configured into an 

integrated system. CHP is a form of distributed generation, 

which, unlike central station generation, is located at or near 

the energy-consuming facility. CHP’s inherent higher 

efficiency and its ability to avoid transmission losses in the 

delivery of electricity from the central station power plant to 

the user result in reduced primary energy use and lower 

greenhouse gas emissions. The most common CHP 

configuration is known as a topping cycle, where fuel is first 

used in a pressure energy engine to generate power, and the 

waste pressure energy from the power generation equipment 

is then recovered to provide useful thermal energy. As an 

example, a gas turbine or reciprocating engine generates 

electricity by burning fuel and then uses a pressure energy 

recovery unit to capture useful thermal energy from the prime 

mover's exhaust stream and cooling system. 

II. PRINCIPAL OF WORKING 

The Tesla turbine consists of a number of discs mounted 

parallel to each other on a shaft. Nozzles are located at the 

periphery of cylindrical casing and tangential to the shaft, 

pointing toward the inside. The discs are separated by thin 

gaps for the fluid to pass through it. Exhaust ports are located 

near the centre of the turbine. Fluid enters tangentially into 

the turbine from the periphery. It is made to enter the gap 

between the discs. The moving fluid drags the discs in the 

direction of the flow. Due to this there is a transfer of kinetic 

energy from the fluid to the discs. This transferred energy 

causes the discs to rotate with the shaft. The fluid thus slows 

down as it moves towards the centre in a spiral path exiting 

from the exhaust port. 

 

III. CONSTRUCTION AND WORKING 

The Tesla turbine consists of a number of discs mounted 

parallel to each other on a shaft. Nozzles are located at the 

periphery of cylindrical casing and tangential to the shaft, 

pointing toward the inside. The discs are separated by thin 

gaps for the fluid to pass through it. Exhaust ports are located 

near the centre of the turbine. Fluid enters tangentially into 

the turbine from the periphery. It is made to enter the gap 

between the discs. The moving fluid drags the discs in the 

direction of the flow. Due to this there is a transfer of kinetic 

energy from the fluid to the discs. This transferred energy 

causes the discs to rotate with the shaft. The fluid thus slows 

down as it moves towards the centre in a spiral path exiting 

from the exhaust ports. 

IV. APPLICATION 

1) Power generation and regeneration. 

2) Low pressure machine tool operations 

3) High speed tools and pneumatic tools 
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V. CONCLUSIONS 

The tesla turbine is a nonconventional promising technology 

that is yet to be fully researched and optimized. More 

applications are yet to be studied and developed. Tesla 

turbine is a very effective turbine as compared to other 

conventional turbines, as it is a bladeless turbine efficiency of 

this turbine is more than other turbines. It can be used for 

generating electricity using waste pressure from industries 

which is must needed in today’s world where electricity 

generation has become so costly as all the sources such as 

coal is depleting at a faster rate 
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