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Abstract— The primary objective is to perform an 

experimental analysis of bladeless turbine. It is an 

unconventional turbine that uses fluid/air properties such as 

boundary layer and adhesion of fluid on series of smooth 

discs keyed to a shaft. Resistance to fluid/air flow between 

the disc plates results in energy transfer to the shaft. This 

turbine can be used for small scale industry to develop 

power with high efficiency than conventional one. Thus an 

analysis of the performance and efficiency of bladeless 

turbine is to be carried out. 
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I. INTRODUCTION 

The Bladeless turbine is also known as disc turbine because 

the rotor of this turbine is formed by a series of flat, parallel, 

co-rotating discs, which are closely spaced and attached to a 

central shaft. The working fluid is injected nearly 

tangentially to the rotor by means of inlet nozzle. The 

injected fluid, which passes through the narrow gaps 

between the discs, approaches spirally towards the exhaust 

port located at the centre of each disc. The viscous drag 

force, produced due to the relative velocity between the 

rotor and the working fluid, causes the rotor to rotate. There 

is a housing surrounding the rotor, with a small radial and 

axial clearance. 

Tesla turbine has several important advantages: it is 

easy to manufacture, maintain and balance the turbine, and it 

has high power to weight ratio, low cost, significant 

reduction in emissions and noise level, a simple 

configuration which means an inexpensive motor. Tesla 

turbine can generate power for a variety of working media 

like Newtonian fluids, non- Newtonian fluids, mixed fluids, 

particle laden two-phase flows. This turbine has self-

cleaning nature due the centrifugal force field. This makes it 

possible to operate the turbine in case of non-conventional 

fuels like biomass which produce solid particles. It also 

suggests that this bladeless turbine can be well suited, it can 

generate power in geothermal power stations. Tesla turbo-

machinery can also be used as a compressor by modifying 

the housing and powering the rotor from an external source. 

II. CONCEPT OF BOUNDARY LAYER 

The boundary layer is the portion of fluid adjacent to the 

surface of an object around which the fluid is flowing. The 

layer is the boundary between the object and the free-

flowing fluid. Due to its contact or proximity to the object, 

the boundary layer is affected by the object and displays 

flow properties that are different from those of fluid flowing 

farther away from the object. The boundary area is that of 

viscous flow, which is subject to friction from the surface of 

the object and heat transfer from the object 

III. CONSTRUCTION 

There are mainly 2 parts in the turbine. 

A. Rotor 

In the rotor it consists of series of smooth discs mounted on 

a shaft. Each disk is made with openings surrounding the 

shaft. These openings act as exhaust ports through which the 

fluid exits.  Washers are used as Spacers, the thickness of a 

washer is not to exceed 2 to 3 millimeters. 

 
Fig.1: Schematic diagram of Bladeless Turbine 

B. Stator  

The rotor assembly is housed within a cylindrical stator, or 

the stationary part of the turbine. Each end of the stator 

contains a bearing for the shaft.   

The stator also contains one or two inlets, into 

which nozzles are inserted, which allows the turbine to run 

either clockwise or counterclockwise. To make the turbine 

run, a high-pressure fluid enters the nozzles at the stator 

inlets. The fluid passes between the rotor disks and causes 

the rotor to spin. Eventually, the fluid exits through the 

exhaust ports in the center of the turbine. 

IV. WORKING PRINCIPLE 

The basic principle of operation of this turbine is depend 

upon various working flowing fluid in device such as 

boundary layer effect, viscous effect and adhesion property 

of working fluid occurring between the fluid and the walls 

of rotor discs. 

The working fluid enters the chamber through the 

inlet in the tangential direction and flows along the surface 

of the disc through the disc spacing.  The flow path spirals 

towards the centre orifices, then exits axially through the 

outlet.  Due to viscosity, the fluid adheres to the discs with 

the no-slip condition occurring directly adjacent to the disc 

surface and a velocity gradient forming throughout the 

working medium away from the surface.  Through this 

phenomenon, some of the fluid energy is converted to 

mechanical work, causing the discs and shaft to rotate.  

The reason why can be found in two fundamental 

properties of all fluids: adhesion and viscosity. Adhesion is 

the tendency of dissimilar molecules to cling together due to 

attractive forces. Viscosity is the resistance of a substance to 

flow. 
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These two properties work together in the 

Bladeless turbine to transfer energy from the fluid to the 

rotor or vice versa. Here's how: 

a) As the fluid moves past each disc, adhesive forces 

cause the fluid molecules just above the metal surface 

to slow down and stick. 

b) The molecules just above those at the surface slow 

down when they collide with the molecules sticking to 

the surface. 

c) These molecules in turn slow down the flow just above 

them. 

d) The farther one moves away from the surface, the 

fewer the collisions affected by the object surface. 

 
Fig. 2: Fluid Flow in Turbine 

e) At the same time, viscous forces cause the molecules 

of the fluid to resist separation.   

f) This generates a pulling force that is transmitted to the 

disc, causing the disc to move in the direction of the 

fluid. 

 
Fig. 3: Spiral Fluid Flow in Turbine over Rotor Disc 

The thin layer of fluid that interacts with the disc surface in 

this way is called the boundary layer, and the interaction of 

the fluid with the solid surface is called the boundary layer 

effect. As a result of this effect, the propelling fluid follows 

a rapidly accelerated spiral path along the disc faces until it 

reaches a suitable exit. Because the fluid moves in natural 

paths of least resistance, free from the constraints and 

disruptive forces caused by vanes or blades, it experiences 

gradual changes in velocity and direction. This means more 

energy is delivered to the turbine. Indeed, Bladeless claimed 

a turbine efficiency of 95 percent, far higher than other 

turbines of the time. 

V. EFFICIENCY FACTOR 

Nikola Tesla, the inventor of the Bladeless Turbine, 

determined that there were three key points to achieving 

maximum efficiency with the turbine 

A. Inlet Nozzle Configuration 

The inlet nozzle is thought to be the most important 

component with a complex shape that is needed to achieve 

maximum conversion of working fluid to shaft horsepower. 

The two functions of an inlet nozzle include: conversion of 

gas pressure into gas kinetic energy; and directing that gas 

kinetic energy through parallel streams and into the rotor, or 

turbine disc pack. There are a variety of nozzle designs. 

 
Fig. 4: Inlet nozzle 

B. Disk Geometry 

Disk geometry is capable of providing maximum efficiency 

when the correct materials, spacing and position is 

composed together. The rotor consists of several identical 

discs mounted rotationally rigidly on a shaft and the discs 

are separated from each other by spacers of smaller 

diameter, so that the discs have a certain distance from each 

other. The discs have several holes, which are located as 

close as possible to the shaft. 

 
Fig. 5: Disk geometry 

C. Outlet Nozzle 

The outlet nozzle, or exhaust port, will vary depending on 

three variables: torque; horsepower; and efficiency. 

Similarly to the inlet nozzle, the larger the port, the more 

horsepower and torque, however this lowers the efficiency 

of the turbine. For the most efficiency, a proportional 

exhaust system is needed. 

VI. CONCLUSION 

After studying many research paper, gathering information 

through internet and discussing on bladeless turbine. We 

conclude that it can be used in small scale industries where 

less requirement of electricity where conventional turbines 

are not affordable because of higher cost and high 

maintenance. And also its efficiency is higher compare to 

conventional turbine. The Bladeless invention resides in a 

method for generating power from exhaust systems to 

replace current methods of power generation (alternator) to 
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charge the battery of the vehicle. The method and system of 

the present invention is particularly adapted for automobiles. 
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