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Abstract— In this study, the different types of parameters 

affected to the performance of the vane pump is described. 

And also the analysis of those parameters to develop the 

variable pressure difference is necessary for getting the best 

values of those parameters for the variable pressure and 

maximum flow rate of the vane pump. The most affected 

parameters of the vane pump is simulated and analyzed for 

the maximum flow rate of the vane pump. The result got from 

the analysis of vane pump with changed parameters’ values 

will be used to get the best result of the vane pump’s flow 

rate.    
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I. INTRODUCTION 

 Thevane pump is a positive-displacement pump that 

consists of vanes mounted to a rotor that rotates inside of 

a cavity. In some cases these vanes can have variable 

length to maintain contact with the walls as the pump 

rotates. 

 The vane pump consists of Elliptical Cam ring, Vanes, 

Shaft, Casing, two Inlet and two Outlet Ports. 

 The rotor and vanes are prevent within a double eccentric 

cam ring and there are two inlet ports and two outlet ports 

during each rotation. 

 This double pumping action not only gives a compact 

design, but also leads to the  important advantage which 

is pressure forces acting on the rotor in the outlet area are 

high, the forces at the two outlet areas are equal and 

opposite hence it completely canceling each other. 

 As a result, there are no net loads on shaft bearings, hence 

the shaft is free from any external loads. 

 A slotted rotor supported in an elliptical cam. The rotor 

is sealed into the cam by two side plates.  Vanes fit within 

the slots of the impeller. As the rotor rotates and fluid 

enters the pump, outward centrifugal force is developed. 

 As the centrifugal force is developed, the vacuum 

pressure is created at the pressure chamber. 

 As the rotor continues rotates the fluid gets opposite side 

of the casing and then fluid exits from the discharge port. 

 As it has two inlet and two outlet ports, the there is 

cancellation of the loads due to opposite forces from two 

inlets and two outlets. 

 To improve the efficiency of the vane pump, we have to 

check at which values of parameters’ values which are 

affected, we getting the maximum flow rate through the 

pump. 

Hence by varying mostly affected parameters for amount of 

flow rate of the pump, we can get the variable pressure 

difference in the pump ultimately we get the maximum 

amount of flow rate through the vane pump. 

II. LITERATURE SURVEY 

 Increasing the Lifetime of Vane Pump with Aluminium 

Body, By AhmetOktayDevecili, Rifat Yakut, 

AlperTombak under ISSN: 2349-915X, Vol. 3, on 1 

dec.2014. In this study, anodic oxidation method is 

applied to a flow-regulating valve and valve seat of the 

vane pump with an aluminum body, which is used 

commonly in commercial vehicle steering systems. Then 

the lifetime of the pump is tested in a contaminated 

hydraulic fluid. After the lifetime tests, surfaces of the 

coatings are characterized with scanning electron 

microscope (SEM) and energy dispersive X-ray 

spectroscopy (EDS). The thickness of the coating after 

the process is measured between 30 and 40 microns, and 

the hardness of the coating is between 360 and 440 Hv. 

This experiment proved that the resistance of the valve 

seat increased by between 30 and 40% after the coating 

process.        

Flow-regulating valves and valve seats of pumps made of 

AlSi10 alloy are coated using the anodic oxidation method. 

The coating thickness after coating process is measured 

between 30 and 40 μm. Coating thickness at silicon rich zones 

is 3–5 μm less than other zones.  Surface roughness value is 

increased after coating. It is considered that oxidation canals, 

formed during coating process, have an effect on this 

increase. After anodic oxidation method, the micro-hardness 

value of the coating is measured at around 400 Hv. It is 

determined that the hardness value of the coating lowers 

outside the base material. After the tests, it is determined that 

pumps with a coated flow-regulating valve and valve seat 

have, on average, a 30% longer lifespan than non-coated 

pumps.       

 Development of Design methodology of The Oil Pump 

for I.C. Engines, By Ambika  K. Deshpande and Mukesh 

V. Khotunder ISSN 2395-162, on 19 November 2015. In 

this study, authors described about Automotive 

lubrication system has been studied for long time, 

looking for improving its efficiency and reduce power 

consumption. In this context, oil pump plays an 

important role since most of the systems are made of 

constant flow pumps, with relief valve to make a 

recirculation of the excess oil, which contributes to loss. 

This project aims at experimental approach for the 

determination and analysis of the pressure distribution 

and lumped parameters numerical modeling of a vane 

pump for high speed internal combustion engine. The 

study will present geometric, kinematic and fluid-

dynamic modeling of the vane pumps for low pressure 

applications in internal combustion engines lubrication. 

All these fundamental aspects will be integrated in a 

simulation environment and form the core of a design 

tool leading to the assessment of performance, critical 
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issues, related influences and possible solutions in a well-

grounded engineering support to decision. An extended 

test campaign can be performed on the pump to 

characterize its operational behavior. Rotational speeds 

from the idling regime to the maximum sustainable 

regime will be tested by varying the hydraulic circuit 

load: the results of the pressure field can be analyzed 

together with a detailed description of the oil physical 

behavior into the pump. 

A conclusion section is recommended as it helps to fulfill 

requirements of the vane type oil pump by calculating vane 

parameters, pump displacement, flow rate, torque.  Also 

explains the scope of the work presented in the paper. 

 Design and Optimization of Vane Pump with Varying 

Loads and Materials, By B Vijayalaxmi, K Shyam 

Kumar and  E Surendar, under ISSN: 2320-2092 on 10 

October 2016. In this study, authors described about to 

analysis of vane pump by varying loads and materials 

used in vane pump. In this paper, analysis is done on vane 

rotary pump to determine the strength by varying 

materials. 3D modeling of the rotary pumps is done in 

Pro Engineer. The materials considered are Cast Iron, 

Steel, and A356&SiC alloy. Coupled field analysis Static 

and Modal analysis is done in Ansys. Comparison is 

made between all materials to determine the better 

material.    

III. ANALYSIS RESULT 

Material Name Deformation (mm) Stress (N/𝒎𝟐) 

A356 5.996 45957 

SiC 6.2804 48509 

In case of Vane pump, from the analysis results, the 

deformation and stresses are more for A356 &SiC. Since the 

deformation and stresses are more, the flow rate we get from 

this type of pump is less. 

IV. CONCLUSION 

From the literature survey, we are concluded that for 

upgrading the vane pump’s flow rate we have to change the 

parameters of the vane pump which are affected to the 

performance of the vane pump and the parameters are Vane 

sizes, Vane pump material, Fluid properties, which are to be 

changed as per to get the various pressure difference to 

develop the maximum flow rate. 
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