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Abstract— Taking into consideration the requirement of 

efficient and small cooling system in military and aerospace 

sector to reduce the heat generated to greater extend we need 

to discuss about pump which is the main component of 

cooling system. In this project light will be shed on TESLA 

PUMP which was patented by Nikola Tesla in 1909 but yet it 

is not used in military and aerospace sector. It uses stack of 

disks to propel fluid which leads to less cavitation and low 

power consumption as compare to other pumps of same size. 
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I. LITERATURE REVIEW 

In this project our mission is to take the existing science of 

over a hundred year ago, merge it with the innovative 

thinking of today and shape it into tomorrow’s technology. 

One of the key limiting factors in the advancement of modern 

electronics is the reliable dissipation of heat. Currently, 

forced air cooling has been the preferred solution to 

addressing the heat problem, unfortunately current air cooling 

solutions are too bulky. We design and build a cooling pump 

that is up to defense testing standards while ensuring that the 

pump is small enough to fit in a small predetermined 

envelope. We used TESLA PUMP to achieve the set 

requirements. Tesla pump  was  patented by  Nikola  Tesla  in  

1909  which  uses  smooth  rotating disc  on  volute  casing.   

Tesla conducted experiments of his turbine between 1906 and 

1914. 

 

II. INTRODUCTION 

The pumps used in cooling system are either centrifugal 

pump or gear pump which leads to cavitation due to impeller 

which lowers efficiency of pump. In Tesla Pump instead of 

impeller stack of disks is use to propel fluid. Thus loss due to 

cavitation is avoided which decrease the power consumption 

and increase efficiency of pump. 

 
Fig. 1: Conventional centrifugal pump 

Although bladeless disk (Tesla) pumps and turbines 

have existed for a long time (Nikola Tesla filed his patent for 

both the pump and the turbine in 1913), Tesla pumps are 

generally only used in very specialized applications where the 

particular advantages of the design are particularly important.  

Tesla pumps are simple compared to gear or centrifugal 

pumps and can be manufactured in any well-equipped 

machine shop.  Tesla pumps rely on viscous drag or the 

boundary layer of the fluid to transfer energy to the fluid and 

as a result can pump fluids over a wide range of viscosity, 

which can be very beneficial if the fluid being pumped 

becomes viscous in low temperatures   

Tesla pumps are similar to centrifugal pumps with 

the main difference of the impeller consisting of series of flat, 

smooth disks with a fluid entrance in the center instead of an 

exotic vanned impeller design.  The pump housing for a tesla 

pump is similar to that of a centrifugal pump. Disk spacing is 

one of the key factors to the successful operation of a tesla 

pump. Sizing of the disks and their spacing will take place 

once more information regarding fluid and cooling 

requirements are determined.   

 
Fig. 2: Tesla Pump 

The selected pump design incorporates all the 

advantages of centrifugal pumps (flow rate, robustness, 

efficiency) while drastically reducing the risk of cavitation 

which is consistently present in centrifugal pumps. Cavitation 

is caused by the blades in the impeller of a centrifugal pump, 

these blades create low pressure points in the fluid which in 

turn causes the fluid to vaporize creating bubbles which burst 

and induces shockwaves within the impeller casing. Since 

tesla pumps disks are bladeless these low pressure points are 

effectively reduced.    

The tesla design proves to be the most attractive 

design option due to its simple design and robustness, which 

is extremely important for survivability in harsh military 

environments, while providing continuous and pulse-less 

flow critical to component cooling. 
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III. EXPERIMENTAL SETUP  

A. Components of Pump: 

1) Disc Pack Assembly: 

The disk pack assembly acts as the pump rotor driving the 

fluid within the pump. The fluid driving mechanism in the 

pump is unique to the Tesla or bladeless style design. In this 

type of pump, the fluid is driven by boundary layer motion 

developed by the parallel rotating disks. The fluid adheres to 

the disk and is initially rotated in the direction of disk motion. 

The fluid then moves outward as a result of centrifugal force.  

The  work  transferred  to  the  fluid  via  the  rotor  performs  

the  pumping action. The disk pack was designed with the 

intent of meeting size, loading and, flow requirements. 

 
Fig. 3: Disk Pack Assembly 

The  disk  pack  is  comprised  of  a  series  of  disks  

which  are  bound  together  with  3  rods  that  are  threaded 

on one side. The rods pass through the disks at 120 degree 

spacing’s and are supported on both sides. The motor side 

support has counter bored holes which constrain the bolts on 

its side. The motor side support mounts to a bearing which 

rests inside the pump casing. The motor side support also 

attaches to a coupling. The coupling is bolted to the motor 

side support to constrain it. The water side support will 

constrain the disk pack rod via threading the end of the rod 

and hex head nuts. The water side support will incorporate a 

sleeve for bearing attachment.  The water  side  support  will  

be  hollow  to  allow  for  fluid  entry.  In both  cases  the 

bearings  will  be  constrained  to  the  disk  pack  via  steps  

in  the  supports.  

2) Pump Casing: 

The purpose of the pump casing is to guide the fluid flow after 

it leaves the rotor. It should also provide an efficient path for 

the fluid when it enters the casing and exits the casing. A 

further key requirement is that it must not leak.  

 
Fig. 4: Pump Casing First Halve 

 
Fig. 5: Pump Casing Second Halve 

The initial pump case design was made in two 

halves. The working fluid enters in one half of the casing and 

exit through the nozzle at the top. The other half of the case 

provides a hole for the shaft and holes for the shaft bearing 

housing to bolt on. Three gaskets were to be used to seal the 

case in this design. 

B. Pump Assembly: 

 
Fig. 6: Pump Assembly 

No Description 

1 Pump Casing First Halve 

2 Pump Casing Second Halve 

3 Disk 

4 M3 Bolt 

5 Bearing 

6 Oil Seal 

7 Hub 1 

8 Hub 2 

9 Surclip 

IV. CALCULATION 

A. Disc Spacing Calculation: - 

        Disc spacing calculation = π
√η

√ω
  

Where,  

η = kinematic viscosity of fluid, mm2/sec 

ω = angular velocity, rad/sec 

   

                             = 3.14
√5.864

√175
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  = 0.575mm 

                
Q

ω ro^3n 
= 0.0001 

   Where, 

             Q = volumetric flow rate, m3/sec 

             ω = angular velocity, rad/sec 

              ro= outer radius of disc, m 

               n= No. of disc 

225 × 10−6/60

175 × ro^3 × 5
= 0.0001 

                          ro =35mm 

B.  Casing Design: 

                        Water cut angle=26o 

       Flow diameter of throat 

                           dt= (0.8 to 0.85) dd 

                              = (0.8*9) 

                                            = 7.2mm 

Flow diameter at angle θw 

                                 dθw = dt (θw/360-26)1/2 

                                         = dt (θw/334)1/2 

Screw size (db) =3mm 
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V. RESULTS AND DISCUSSION 

1) Reduce the cavitation effect 

2) Efficiency for same size of pump is higher than 

centrifugal pump 

3) Flow - Required flow = 225 ml/min                    Required 

pressure = 1.37 m of water column  

4) Survivability - Vibration = 3G RMS over 10Hz to      

2000Hz  

5) Temperature - Operating      = (5  to 95 )  Non-operating 

= (-15 to 125)  

VI. CONCLUSIONS 

From the above discussions we can conclude that, with the 

use of Tesla Pump instead of other pumps in the cooling 

system higher efficiency can be achieved for the same size of 

pump. It is by use of disk pack assembly instead of impellers 

cavitation can be highly avoided which decrease power 

consumption to achieve required amount of flow or head. 

Though Tesla Pump is used for specific applications, we 

should intend to use this in military and aerospace sector. The 

Tesla Pump can fulfill the space constraints and flow 

requirement in military and aerospace sector in less power 

consumption 
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