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Abstract— Blowers play an important role in various 

industries like air-conditioning systems, furnaces and dust or 

fume extraction systems. The aim of this literature survey is 

to investigate performance of blower which will useful in 

industry for saving resource or power or cost etc. For that 

centrifugal blower with backward inclined blade, both 

impeller and volute parameters are considered for CFD 

analysis. For that determining the performance effecting 

parameters for given centrifugal blower using literatures and 

from this selecting parameters and for doing DoE by 

Taguchi’s method. Carried out the CFD analysis for getting 

optimised parameter combination using prepared DoE 

models. This will provide optimised design of centrifugal 

blower. 
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I. INTRODUCTION 

Blower is use to deliver the gas or air with an appreciable 

rise in pressure to work against resistance in the flow and it 

can achieve high pressures than fans as high as 1.20 kg/cm
2
. 

Usually in many industries, blowers are used in dust 

extraction system. These blowers suck the air from the inlet 

and discharge them through the outlets in order to clean the 

systems or machines. It is power consuming machine in 

which mechanical work is converted into the pressure head 

of air or gas. It is driven by electric motor. 

Blower uses for the continuous flow of air or gas 

that industrial blower generate, including combustion, 

ventilation, aeration, particulate transport, exhaust, cooling, 

air-cleaning, and drying as per applications. The industries 

served include electrical power production, pollution 

control, metal manufacturing and processing, cement 

production, mining, petrochemical, food processing, 

cryogenics, and clean rooms. 
[1, 2, 3] 

II. WORKING PRINCIPLE OF CENTRIFUGAL BLOWER 

The centrifugal blower uses the centrifugal power generated 

from the rotation of impellers to increase the pressure of air 

or gases. When the impeller rotate, due to the centrifugal 

force the gas or air near the impeller is thrown-off from the 

impeller and then moves into the blower housing. As a result 

the gas or air pressure in the blower housing is increased. 

The gas or air flow is then guided to the exit via outlet ducts. 

After the gas or air is thrown-off, the gas or air pressure in 

the middle region of the impeller decreases. The gas or air 

from the impeller eye or input side rushes in to normalize 

this pressure. Due to repetition of this cycle and therefore 

the gas or air can be continuously transferred. 

 
Fig. 1: Working Principle of Centrifugal Blower 

[3] 

The centrifugal blower performance table gives 

the blower rpm and power requirements for the given cfm 

and static pressure at standard air density. When the 

centrifugal blower performance is not at standard 

conditions, the performance must be converted to standard 

conditions before entering the performance tables for 

proper iterpretation. Centrifugal blower rated by the Air 

Movement and Control Association (AMCA) are tested in 

laboratories with test setups that simulate installations that 

are typical for mentioned type of blower. Usually they are 

tested and rated as designated in AMCA Standard 210 

which is one of four standard installation types. 

 AMCA Standard 210 defines uniform methods 

for conducting laboratory tests on blower to determine 

airflow rate, pressure, power and efficiency, at a given 

speed of rotation. The purpose of AMCA Standard 210 is 

to define exact procedures and conditions of blower testing 

so that ratings provided by various manufacturers are on 

the same basis and may be compared. 
[2] [3] 

III. LITERATURE REVIEW 

N. Vibhakar, S. D. Masutage, S. A. Channiwala
[4]

 studied 

on the centrifugal blower designed was simulated using 

computational fluid dynamics (CFD) approach. To 

determine behaviour inside centrifugal blower by using 

ANSYS software. As numbers of blade increased, fluid 

was efficiently guided within blade passage and vortex 

region seen near tongue region also decreased. The large 

velocity region near impeller zone suggested higher energy 

conversion in impeller; it was advantageous to have large 

part of the total head developed from impeller. For the 

higher number of vanes impeller, vane made the passage 

narrower giving greater guidance to the fluid and reducing 

the circulatory flow effect. Due to this all the quantities 

varying with flow coefficient are increased as the number 

of blades increases. 

C.N.Jayapragasan, M.Sai Phani Deep Kumar, 

Dr.K.Janardhan Reddy
 [5]

 studied an industrial blower with 

three different volute geometries was investigated by using 

Computational Fluid Dynamics (CFD) ANSYS 12.0. And 

after that two new volute geometries were modelled and 

analysed based on the air flow through the blower. 

http://en.wikipedia.org/wiki/Air_Movement_and_Control_Association
http://en.wikipedia.org/wiki/Air_Movement_and_Control_Association
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Air flow through different volute types like in 

blower without volute, in blower with partition plate and in 

blower with volute was observed. From the numerical 

results of ANSYS 12.0 analysis, the tongue geometry 90˚ 

with both outlet and volute gave better results. 

It was observed that in ANSYS 12.0 the flow in 

blower with volute geometry it was found that air was 

getting obstructed between impeller and volute tongue 

geometry. For this new volute geometries were designed to 

avoid the air obstruction in the blower by modifying volute 

geometry parameters like radial distance between impeller 

and volute and tongue geometry. Radial distance between 

volute and impeller was analysed and found that by 

increasing radial gap of 10mm between impeller and volute 

giving better result in blower with volute type Industrial 

Blower. 

R Ragoth Singh, M Natraj
 [6]

 in this paper, study 

of the performance characteristics of centrifugal blower 

carried out. For to improve the performance ,the effects 

that the design parameters has been carried out for different 

cases of primary geometry of the impeller like the impeller 

outlet diameter, impeller inlet diameter, impeller wheel 

width and thickness of blade. 

To obtain more accurately and efficiently than 

other approaches using the Taguchi methods [Taguchi 

(1992a)] by arranging a Orthogonal Arrays (OA) and 

analysis of results which are fewer number of tests are 

needed even when the number of parameters being 

analysed is more. Since Taguchi methods have been 

proved successful for many design optimization problems 

[Taguchi (1992)] it was chosen in this study. Here in work, 

CFD simulations were carried out to find the performance 

curves and the flow field for blower design using the 

FLUENT v6 software. The four most affected parameters 

(A) impeller outer diameter; (B) impeller width; (C) blade 

thickness and (D) impeller inlet diameter which affect the 

performance of blower. The test run was designated by 

replacing the level number 1, 2, 3 of parameters A, B, C, 

and D in L9 OA with the chosen parameters levels. The 

contributions of all the design parameters have good 

importance for determine the performance. Due to using 

Taguchi method it was more economical. The 

conformation experiments were also conducted to verify 

the optimal combination of design parameters obtained. 

Vivek Brahmbhatt, Gaurav Patel
 [7]

 studied on the 

numerical design technique was given for centrifugal 

blower and the CFD optimization has been carried out for 

volute casing to advance the outputs which achieved from 

the numerical method. The outputs from CFD were 

correlated with those obtained from the numerical method 

established. The concept of 2D steady state analysis was 

applied in the CFD analysis of the centrifugal blower. The 

parameters static pressure (sp in mm of water column) & 

static efficiency, obtained from the numerical design and 

CFD analysis were correlated successfully for radial blade 

impeller and backward blade impeller. Here the variation 

of 2-4% was observed due to the assumptions in preparing 

the numerical procedure and CAD model for it. The k-ε (2 

eqn. SST) turbulence model gave more accurate 

computational solution for the fluid physics. From the 

results, for high efficiency centrifugal fan impellers with 

backward blades which included numerical design as well 

as the CFD parametric optimization of volute casing has 

been successfully implemented and validated. 

 P. Naveen Kumar, S.Sahaya Rubinson 
[8]

 in this 

project work, to optimize the design of backward inclined 

radial blade impeller using ANSYS WORKBENCH14 to 

minimize weight. For the optimization of backward 

inclined radial blade impeller, the thickness of the blade 

and no. of blades was reduced based on the stress and 

deformation of the model remains same as given model. 

From the results, the stress and deformation of the 8mm 

thick with 10 blades was   more or less similar to 9mm 

thickness of 12 blades. So that 9mm thickness of 12 blade 

centrifugal impeller was interchanged by 8mm thick with 

10blades. Thus it was concluded that these optimized 

thicknesses of the fan impeller will lead to advantages like   

1) Reduction in cost due to reduction of material.  

2) Reduction in weight of the impeller. 

C. N. Jayapragasan, Sumedh J. Suryawanshi and K. 

Janardhan Reddy 
[9]

 the effect of fan geometry (for impeller 

outer diameter), fan speed and fillet radius at the inlet on 

performance of the fan have been carried out. Number of 

blades and the volute dimensions has been kept constant. 

Total discharge and fan total efficiency were the output 

parameters calculated. To reduce the number of trails for 

experiments, Taguchi method was used. The fan was 

modelled using Solid Works 2012 and modelled fan was 

meshed in ICEM CFD14. The solution was obtained using 

FLUENT V6. Results were presented and discussed in 

detail. Responses of parameters have been plotted and the 

optimum values of the parameters are obtained. 

T Engin, J. Power and Energy
 [10]

 in this three-

dimensional computational fluid dynamics (CFD) 

simulation of the flow field in three different unshrouded 

centrifugal fan impellers with variable as tip clearances. A  

CFD FluentV6.2.16 with a k–ε two equation turbulence 

model was used to study the effects of tip clearance on the 

overall performance of each fan model with the tip 

clearances ranging from 5mm to 30mm. The numerical 

results were compared with the experimental data reported 

previously in the literature. By studied three-dimensional 

flowfield, it has been concluded that the impeller with 

backward-curved blades (type B) was very sensitive to the 

tip clearance; compare to other two types were not. The 

impeller with radial Tipped blades (type C) showed a weak 

dependency on tip clearance. 

W.K. Ng and M. Damodaran
 [11]

 in this paper 

study of the  computational  flow  analysis  inside  

industrial  ventilation fans  to  facilitate  computational  

design  to  achieve  optimal  fan  performance  

characteristics eventually.  Finite  volume  computation  

using  the  notion  of  sliding  mesh  with  rotational zone 

grids  was  used  to  solve  the  unsteady Navier-Stokes  

equations  to  simulate  internal  flow inside a single inlet 

centrifugal fan for operational conditions specified by  an  

industry  vendor.  Fan  performance  characteristics  were  

collected  and  verified  with experimental  data  given by  

the vendor  and  also  show  the  impact  of  various  

turbulence models on the predictions. They found some  

variation  in  values  of  gauge  total  pressure  at  outlet  

and  total  efficiency  due  to  the variation  in  setup  and 

measurement  between wind  tunnel  results  and  

numerical  simulated results. 
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The  total  efficiency  of  the  single  inlet  fan  at  

1.9m
3
/s  for  flow  simulation  result  was  73.8 % ,which  

was  close  to  the  experimental  result of 76.7 % given by 

industry for simulation result provided using Standard k-ε 

Turbulence Model. 

O.P. Singh, Rakesh Khilwani, T. Sreenivasulu, M. 

Kannan 
[12]

 in this paper effect of outlet angle checked for 

backward & forward curved blades for outlet angle  

34°,44°,54, -20°. It was observed from the CFD results that 

weak region increased as outlet angle increased and 

forward curved blades show more recirculation zones. As 

result outlet angle increased recirculation increased. It was 

more for forward curved blades. Which expense to that 

power consumption was high & efficiency decreases. 

Y Srinath, K.Monhar Reddy
 [13]

 in this paper, 

centrifugal blowers which was used for naval applications 

which had high noise levels. Actual blower made from 

metal (Al or Steel) blower was used for air conditioning 

and ventilation purpose in naval defence applications 

which caused vibration and noise during its operation 

which caused mental imbalance to the people working near 

the blower on ship.  

Here they want to use E-Glass as an alternative to 

metal for better vibration control. E-Glass is well known 

for superior damping characteristics are more promising in 

vibration reduction compared to metals. The modelling of 

the blower was done by CATIA V5 R19. The blower was 

meshed with a three dimensional hex mesh was done using 

HYPERMESH 10.  

In order to evaluate the effectiveness of E-Glass 

and metal blower using FEA packaged (ANSYS) to find 

out first five natural frequencies. 

The natural frequency of E-Glass blower was 

reduced by 26.6% to 47.7% because of high stiffness and 

the lay-up sequence in the blower. The weight of the E-

Glass blower was 15 kg which was less than the Aluminium 

blower with a weight of 20 kg. From the results of harmonic 

analysis, damping effect was more in E-Glass blower which 

controls the vibration levels. From the above results we can 

conclude that E-Glass blower was preferable than 

Aluminium blower and based up on frequency values can be 

reduced for given application. 

IV. CONCLUSION 

From the Literature review related to blower, it can be 

concluded that: 

 Design parameters like number of blade, outlet 

angle, position of discharge, radial distance 

between impeller & volute casing, blade thickness 

have significant effect on performance of 

centrifugal blower. 

 For predicting effect of different parameters, they 

conclude that the CFD Fluent analysis is more 

appropriate compare to experimental process and 

also giving precise results nearer to experimental 

results. Also Taguchi technique is applied to plan 

the experiments. In system design, the most 

influenced process parameters were identified 

taking with minimum trials into consideration. 

 For CFD analysis it found that k - Ɛ model give 

more precise results as compare to other turbulence 

model. 
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