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Abstract— Centrifugal pumps are used to transport fluids by 

the conversion of rotational kinetic energy to the 

hydrodynamic energy of the fluid flow. The rotational energy 

commonly originates from a motor or electric engine. The 

liquid enters the direct impeller along or close to the pivoting 

hub and is quickened by the impeller, streaming radically 

outward into a diffuser or volute chamber (packaging), from 

where it exits. Basic uses incorporate water, sewage, oil and 

petrochemical pumping; an outward fan is normally used to 

actualize a vacuum cleaner. The capacity of the outward 

pump is a water turbine changing over potential energy of 

water weight into mechanical rotational energy. The purpose 

of this paper is to identify /observe and determine the pattern 

of velocity profile and pressure distribution by using CFD 

solid works simulation module by using non Newtonian 

fluids, such as olive oil, and slurry after the 3D design and 

modeling of the pump is made using solid works 2016 

software. Basically, this paper revolves around the idea of 

investigating the effect and distribution of velocity profile 

and pressure within a pump by using water and non-

Newtonian fluids. 
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I. INTRODUCTION 

Most centrifugal pumps are not self-preparing. At the end of 

the day, the pump packaging must be loaded with fluid before 

the pump is begun, or the pump won't have the capacity to 

work. On the off chance that the pump packaging winds up 

noticeably loaded with vapors or gasses, the pump impeller 

progresses toward becoming gas-bound and unequipped for 

pumping[1]. Solid works mechanical design automation 

software is a feature-based, parametric solid modeling design 

tool which advantage of the easy to learn windows graphical 

user interface [2].,We can create fully associate 3-D solid 

models with or without while utilizing automatic or user 

defined relations to capture design intent. Parameters allude 

to imperatives whose esteems decide the shape or geometry 

of the model or gathering [3]. Parameters can be either 

numeric parameters, for example, line lengths or circle 

distances across, or geometric parameters, for example, 

digression, parallel, concentric, level or vertical, and so forth. 

Numeric parameters can be related with each other using 

relations, which enable them to catch plan goal. Outline plan 

is the means by which the maker of the part needs it to react 

to changes and updates [4]. A few variables add to how we 

catch plan goal are Automatic relations, Equations, included 

relations and dimensioning.  

A. Modeling of a Centrifugal Pump 

Initially the model is drawn in 2-D by using different 

commands in Auto cad software and the isometric view of 

centrifugal pump as shown in the figure 1. 

 
Fig. 1: Isometric View of Centrifugal Pump 

II. SOLID WORK SIMULATIONS 

Solid Works Simulation provides simulation solutions for 

linear and nonlinear static, frequency, buckling, thermal, 

fatigue, pressure vessel, drop test, linear and nonlinear 

dynamic, and optimization analyses. 

 
Fig. 2: Simple Simulation 

 
Fig. 3: Environmental Pressure 

Initially the modelling of centrifugal pump is done 

in auto cad software and imported to solid work design 

software for further analysis. CFD analysis is carried out on 

fluids like Olive oil and slurry. Initially the pressure of 

101.325 bars is taken on centrifugal pump for analysis and 

angular velocity of 210 rad/s. 
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Fig. 4: Angular Velocity 

 
Fig. 5: Pressure Analysis 

While applying the boundary conditions on the 

pump, it shows different variations in the flow rate. As the 

flow rate increases the temperatures changes its nature during 

the process as shown in the figure 5. 

 
Fig. 6: Velocity Analysis 

Due to the angular velocity the flow rate of the fluids 

gradually changes with respect to the length. Based on the 

velocity of the fluid the flow rate of the changes as shown in 

the figure 6. 

 
Fig. 7: Olive Oil Pressure Analysis with Respect to Length 

Initially the pressure of olive oil is moderate when 

compared with slurry. As the pressure increases with respect 

to the length the flow rate of the olive oil is Maximum. 

 
Fig. 8: Olive Oil Velocity Analysis with Respect to Length 

Initially the velocity of olive oil is low when 

compared with slurry. The velocity increases with respect to 

the length the flow rate of the fluid also increases. 

III. CONCLUSIONS 

Modelling and analysis of Centrifugal pump is done. 

Centrifugal pump is designed in solid works design software. 

CFD analysis is carried out in solid works flow simulation. 

Water and two non-Newtonian fluids such as slurry and olive 

oil is used as fluid in centrifugal pump. Pressure and velocity 

trajectories inside the pump are shown values are noted and 

tabulated. As the pressure increases with respect to the length 

the flow rate of the olive oil is maximum. The velocity 

increases with respect to the length the flow rate of the fluid 

also increases. 
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