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Abstract - This paper describes experiment that are conducted on a single stage open impeller high speed centrifugal pump 

with two different types of casings that are volute and concentric. The purpose of this experiment is to evaluate the 
performance of the pump with same impeller having backward curved blades with different casing arrangements. An 
analysis of the test data is conducted and a review was also done simultaneously. The performance characteristics considered 
are efficiency, head, discharge, specific speed. The review and experiments concludes that there is a comparative rise in the 
range of efficiency when non-dimensionalised. 
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I. INTRODUCTION 

 

There is a drastic decrease in the pump efficiency 

when the specific speed is in the range ns ≤ 35 to 

30[1].According to one of the present authors for ns = 
64.6 the pump performance was reviewed and the 

best possible efficiency was determined to be 81%. 

To make the process more suitable in our case firstly 

a standard pump is considered and the experiments 

are conducted for higher speeds. The calculations are 

done and the results are non-dimensionalised and 

compared with those of pumps running at regular 

speeds. 

Accuracy in manufacturing is a very important factor 

while designing pump casing hence to ease of the 

process instead of volute casing a concentric 
arrangement is considered suitable. Generally a 

volute casing arrangement is used in pumps. The Best 

Possible Efficiency (BPE) depends on many factors 

like impeller design, casing design, etc [2]. The 

purpose of this study is to evaluate the performance 

of the pump with same impeller having backward 

curved blades in two different arrangements namely 

Volute and Concentric. 

 

 
FIG :- 1.1 

Conceptual Design 

 

 
FIG :- 1.2 

FRONT VIEW 
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FIG :- 1.4 

NOMENCLATURE 

 

 
 

II. EXPERIMENTAL METHOD 

 

In this experiment we have used a standard pump 

with backward curved blade impeller of diameter = 

100mm of Polypropylene (PP). We also used the 
same impeller for a concentric arrangement. 

The calculations are performed considering the 

following mathematical equations:- 

 

Specific Speed(Ns) =
N√Q

H3/4
 

Power(P) =
V×I

1000
 (kW) 

 

Water Power =
ρ×g×Q×H

1000
 (kW) 

η =
Output

Input
× 100 (%) 

Initially to carry out the experiment a standard pump 

was used. It was connected with the test panel for 

determination of various performance characteristics. 

The readings obtained from the test were observed 

and calculated to analyse the experimental data. 
Firstly the Head and Discharge are taken into 

consideration in addition to Specific speed(Ns) and a 

graph of the Head v/s Discharge is plotted 

below.(FIG :- 3.1) 

 

 
FIG :- 3.1 

H v/s Q Curve (Standard Arrangement) 

 

Similarly the experimental test is carried out for a 

concentric casing arrangement and the graph is 

plotted below. Both the curves are compared and the 
results are discussed below. 

 

 
FIG :- 3.2 

H  v/s Q Curve (Concentric Arrangement) 

 

From  the above graphs plotted it is observed that 

there is not much difference in the performance in the 

two different types of arrangement hence after little 

consideration we decide to study the variation of 

performance by taking into consideration Specific 

Speed (Ns) and Efficiency (η) that is Non-

Dimensional analysis. Hence from the study we 

observed that comparatively there is an increase in 
the efficiency range of the concentric casing with 

respect to the volute casing. (FIG:- 3.3, FIG:- 3.4) 

 

 
 

 



International Journal of Mechanical and Production Engineering, ISSN(p): 2320-2092, ISSN(e): 2321-2071 

Volume- 7, Issue-6, Jun.-2019, http://iraj.in 

A Research based on the Comparison between Volute & Concentric Casing of High Speed Centrifugal Pump 

 

65 

 
FIG:- 3.3 

Standard Casing Curves 

 

 
FIG:- 3.4 

Concentric Casing Curves 

 

III. CONCLUSION 

 

According to a book HH Anderson large area ratios 

can be used for low type numbers as a result of which 

the flow velocity of impeller becomes so low that the 

impeller design does not matter much. Hence the 

impeller can be made of an open type and with four 
to five radial blades. With such an impeller a 

concentric casing can be used. This in turn reduces 

the pump size and also according to our test results 

we can see that there is not much difference in the 

results obtained for the two different arrangements 

hence we can further move on to straight blades open 

type impeller for obtaining the desired performance. 
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