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Abstract— To design this system, the analysis of velocity, 

pressure and temperature distribution in the gap between 

hydro viscous drive friction discs is important. In this work, 

there are two dics – one fixed and other one is rotating and 

fluid flows between two discs for measuring the velocity of it 

at constant speed of rotating by using the experimentally 

setup. This results compare with the simulation result for the 

same data which shows improve velocity of fluid by 

experimentally setup than simulative result. Also measure 

velocity on various types of dics which is used in hydro 

viscous drive system i.e. cocentric circular slotted disc or 

radially slotted disc. In present work, it is found that increase 

in speed increases the fluid velocity. Increase in speed from 

100rpm to 200rpm for flat surface disc and water as a fluid, 

the overall increase in fluid velocity is 45.78% while for  oil 

as a fluid, the overall increase is 39.86%.For disc with 

concentric circular slots and water as a fluid, the overall 

increase in fluid velocity is 44.2% while oil as a fluid, it is 

44.29%.And for radially slotted disc and water as a fluid, the 

overall increase in fluid velocity is  41.91%,while for  oil as 

a fluid, it is 51.29%. The experimental results shows that 

increase of gap from 5 mm to15 mm contribute into increase 

the velocity. The overall increment for flat surface disc when 

water is used as a fluid, is 47.42%, while oil as a fluid, it is 

29.51%.Similarly for disc with concentric circular slots, 

overall increase in velocity when water as a fluid is 51%, 

while oil as a fluid, it is 22.92%.And in case of radially slotted 

disc overall increase in velocity, when water as a fluid is 

47.74%, while oil as a fluid, it is33.06%. The results infers 

that among three surface geometries, the flat surface 

geometry gives comparatively higher velocity and followed 

by concentric circle slot geometry and radial slot geometry. 

For 5mm gap and water as a fluid, the overall decrease in 

velocity is 21.14%, while for oil as a fluid, it is 

18.07%.Similarly for 10mm gap and water as a fluid, overall 

decrease in velocity is 26.89%, while for oil, it is 21.64%.And 

in case of 15mm gap, when water is used as a fluid, overall 

decrease in velocity is 21.06%, while for oil as a fluid, it is 

17.08%.  
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I. INTRODUCTION 

There are number of elements, namely circular rings, 

wheelrims, circular discs and cutters etc., which rotate at high 

speeds to perform the given task. In such elements, besides 

functional stresses additional stresses are induced due to high 

speed of the rotation in mechanical machines. These induced 

stresses affect the flow in rotating discs. The other parameters 

which affect the flow in rotating discs are rotation speed, 

surface roughness of the disc, material of the disc etc. Many 

technologies utilize rotating disc system; such systems can be 

used to model the flow that occurs in the internal cooling air 

system of gas turbines. The study of flow between rotating 

discs is utilize to analyse the temperature distribution, 

velocity and pressure of the flow in hydro-viscous drive 

friction discs. This study is foundation for the other studies 

on hydro viscous drive. 

Hydro viscous drive also used in the Isamills which 

is a type of horizontal stirred mills with grinding discs fixed 

to the central shaft which rotates at tip speed of around 20 

m/s.Due to high energy efficiency, It is in used in minerals 

industries for grinding applications. 

II. SIMULATION WORK 

A. Geometry Import 

After the geometric modelling of the set-up with the help of 

Autocad 2014, it is imported in to the ANSYS 14.0 for the 

further process. The geometry made in the Autocadis 

converted in to the step file (.stp format) and then it is called 

in the ANSYS for the meshing and the boundary conditions. 

The above figure shows the Project schematic for the 

simulation of the current set-up in the 

ANSYSWORKBENCH. To import the solid geometry in the 

ANSYS WORCHBWENCH, as shown in figure, in the mesh 

tool,right click on the geometry and browse the Cad 

geometry. The important thing is that the ANSYS can accept 

only the STEP file of the Cad geometry.Hence the Cad 

drawing should save as in .stpformat so that it can be imported 

in ANSYS14.0. 

 

B. Meshing of Geometry 

Meshing is done after the geometry is successfully imported. 

For the simulation of the flow between a fixed and a rotating 

disc CFD type of mesh is required. 

In the mesh tool the physical preference is given 

CFD and solver preference is given CFX for all simulations. 

In the sizing the relevance centre is taken as fine to get fine 

mesh for better results of simulation. There maining options 

are default. 
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Mesh model of flat surface geometry for 10mm gap 

 
Mesh model of radially slotted disc for 10mm gap 

C. Used Module and Applied Boundary Condition  

It is a commercial Computational Fluid Dynamics program, 

used to simulate the problem of fluid flow in a variety of 

applications. ANSYS have two modules which solve the 

problems of fluid dynamics; one is FLUENT and second is 

CFX. It can be used in standalone mode and can also be used 

from the ANSYS WORKBENCH. 

Above figure shows the domains of concentric 

circular slot disc. 

For all three geometries inlet, outlet and steady 

domains will remain same and only the rotating domain will 

change. 

For flat surface geometry the rotating domain will 

be flat. 

For disc with concentric circular slots, the rotating 

domain will be as shown in figure and similarly it can define 

for radial slots geometry. 

 
Boundary Conditions for all domains, 

Domain name Boundary condition 

Default 

Material: Water or Oil 

Reference pressure: 1 atm 

Angular velocity: 100/150/200 rpm 

Inlet Mass flow rate: 1 kg/sec 

Outlet Average static pressure: 1 atm 

Rotating No slip wall 

Steady Counter rotating wall 

III. SIMULATION RESULTS 

Simulation is done for three different parameters which are 

type of surface geometry of the rotating disc, rotation speed 

of the disc and gap between two discs. By following such 

method total 27 simulations can be done for particular fluid. 

Here two fluids have been used water and oil hence 27 

simulation results for water and 27 simulation results for oil. 

Total numbers of simulations are 54. 

 
h = 10mm,Speed = 100rpm 

For Radially slotted disc 

 
h = 10mm,Speed = 100rpm 

For Flat surface disc 

 Rotating 
Outlet 

Inlet Steady 
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h = 10mm,Speed = 100rpm 

For Concentric circular slotted disc 

By comparing all the simulation results for all three 

types of disc, the effect of type of disc surface, rotating speed 

of the disc and gap between two discs on the fluid velocity 

can be find by simulation. 

After comparing experimental results for same data 

with simulation results, following conclusions are obtain – 

 The increase in speed of disc from 100rpm to 200rpm, 

increase the fluid velocity. The overall increment for flat 

surface disc is when water as a fluid is 45.78%, while oil 

as a fluid, it is39.86%.Similarly for disc with concentric 

circular slots, overall increase in velocity when water as 

a fluid is 44.2%, while oil as a fluid, it is 44.29%.And in 

case of radially slotted disc overall increase in velocity, 

when water as a fluid is 41.91%, while oil as a fluid, it is 

51.29%.  

 The experimental results shows that increase of gap from 

5 mm to 15 mm contribute into increase the velocity. The 

overall increment for flat surface disc when water is used 

as a fluid, is 47.42%, while oil as a fluid, it is 29.51%. 

Similarly for disc with concentric circular slots, overall 

increase in velocity when water as a fluid is 51%, while 

oil as a fluid, it is 22.92%.And in case of radially slotted 

disc overall increase in velocity, when water as a fluid is 

47.74%, while oil as a fluid, it is 33.06%. 

 The results infers that among three surface geometries, 

the flat surface geometry gives comparatively higher 

velocity and followed by concentric circle slot geometry 

and radial slot geometry. For 5mm gap and water as a 

fluid, the overall decrease in velocity is 21.14%, while 

for oil as a fluid, it is 18.07%.Similarly for 10mm gap 

and water as a fluid, overall decrease in velocity is 

26.89%,while for oil, it is 21.64%.And in case of 15mm 

gap, when water is used as a fluid, overall decrease in 

velocity is 21.06%,while for oil as a fluid,it is 17.08%. 
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