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Abstract- Centrifugal blowers are used extensively in industries and heating, ventilation and air conditioning applications due 

to their simplicity and low costs. The blowers are mainly used for air or gas handling, cooling and exhaust purpose. This typ
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                     I.INTRODUCTION
Blowers are commonly used turbo machines which 
deliver air at a desired high velocity and 
and moderate static pressure. The pressure rise across a 
blower is high comparative to fan and is of the order of 
some millimeters of water gauge. The rise in static 
pressure across a blower is relatively higher and is more 
than 1000 mm of water gauge that is required to 
overcome the pressure losses of the gas during its flow 
through various passages. [1] Considering these facts, 
present research work is dedicated to the research 
contributions made by researchers in the field of 
blowers. The paper tells about research contributions, 
investigates gaps in the research and concludes with 
objectives of new research. 
 
II.RESEARCH CONTRIBUTIONS IN THE 

FIELD OF BLOWERS
Present section tells about the research contributions 
made by different researchers in the field of blowers, the 
details of which are presented as follows. 
 
1. Rui Rong et al. studied the centrifugal blower
slots in the blade and cut from pressure side to suction 
side. Author concluded that slotted technique is 
effective to reduce blade surface resistance and 
increases lift force. That in turn save the energy and 
improve the characteristic of flow field. Analysis 
accomplished using computational fluid dynamics. 
 
When the airfoil is working, the geometry of the channel 
that the fluid flows through changes with the airfoil 
profile. It makes the magnitude and direction of the 
velocity change, and resulting in flow separation. The 
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deliver air at a desired high velocity and mass flow rate 
and moderate static pressure. The pressure rise across a 
blower is high comparative to fan and is of the order of 
some millimeters of water gauge. The rise in static 
pressure across a blower is relatively higher and is more 
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overcome the pressure losses of the gas during its flow 
through various passages. [1] Considering these facts, 
present research work is dedicated to the research 
contributions made by researchers in the field of 

paper tells about research contributions, 
investigates gaps in the research and concludes with 
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Present section tells about the research contributions 
rs in the field of blowers, the 

details of which are presented as follows.  

studied the centrifugal blower with 
slots in the blade and cut from pressure side to suction 
side. Author concluded that slotted technique is 

e blade surface resistance and 
increases lift force. That in turn save the energy and 
improve the characteristic of flow field. Analysis 
accomplished using computational fluid dynamics.  

When the airfoil is working, the geometry of the channel 
that the fluid flows through changes with the airfoil 
profile. It makes the magnitude and direction of the 
velocity change, and resulting in flow separation. The 

impact produced by flow separation ca
the flow’s energy. In this investigation author takes the 
blade of G4-73No.8D centrifugal blower
research purpose. The flow and aerodynamic 
characteristics of the blades under different incidence 
angles are analyzed and researched 
The slotted technique on centrifugal blower
slots cut along the blades pressure side to suction side is 
adopted. And slotted blade models data are compared 
with generic models. The results show that the method 
to create a slot in blade can control the stall of 
centrifugal blower flow passage availably. And under 
the appropriate parameters, slotted model can decrease 
the blade surface resistance and increase lift force 
effectively. [2]  
 
2. Kishokanna Paramasivamet al.
level in centrifugal blowerby guide vanes. In this 
investigation researcher has modify the leading edge of 
the guide vane and found that strength of pressure 
fluctuation and blade passing frequency reduces. Flow 
pattern studies are done using CFD. Research shows the 
work aiming for tonal noise reduction in a centrifugal 
fan. In previous studies, it is well documented that tonal 
noise is the dominant noise source generated in 
centrifugal blowers.  
 
Tonal noise is generated due to the aerod
interaction between the rotating impeller and stationary 
diffuser vanes. The generation of tonal noise is related 
to the pressure fluctuation at the leading edge of the 
stationary vane. The tonal noise is periodic in time 
which occurs at the blade passing frequency (BPF) and 
its harmonics. However, omitting stationary vanes will 
lead to the increase of non-rotational turbulent noise 
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resulted from the high velocity of the flow leaving the 
impeller. Hence in order to reduce the tonal noise and 
the non-rotational noise, guide vanes were designed as 
part of this study to replace the diffuser vanes, which 
were originally used in the chosen centrifugal fan. The 
sound pressure level at blade passing frequency (BPF) is 
reduced by 6.8 dB, the 2nd BPF is reduce
and the 3rd BPF reduced by about 17.5 dB. The overall 
reduction was 0.9 dB. The centrifugal blower
tapered guide vanes radiates lower tonal noise compared 
to the existing diffuser vanes. These reductions are 
achieved without compromising the performance of the 
centrifugal fan. The behavior of the fluid flow was 
studied using computational fluid dynamics (CFD) tools 
and the acoustics characteristics were determined 
through experiments in an anechoic chamber.[3] 
 
3. Lin, Sheam-Chyun, and Ming-Lun Tsaiet al.
to provide all the technical information necessary to 
comprehensively evaluate the performance of the fan. A 
centrifugal fan with a diameter of 80 mm inclined 
backward is used as a demonstration object. The 
numerical results are used to perform a detailed flow 
visualization, torque calculation, efficiency estimation, 
and noise analysis. The results show that the fan 
performance curve and the SPL spectrum of the 
experiment are consistent with those of the numerical 
simulations.  
 
In addition, this study proposes two modification 
alternatives based on the visualization of the flow at 
each operative point and which confirm the successful 
improvement of the fan performance through numerical 
calculation. Therefore, this study establishes 
integrated aerodynamic, acoustic and electromechanical 
evaluation scheme that can be used as an important tool 
for fan designers. The classification of the fan power is 
carried out in different operating conditions. The results 
include flow visualization, efficiency estimation, and 
noise analysis. Modification alternatives are made to 
improve the performance of the fan. [4] 
 
4. Chunxi, Li, Wang Song Ling, and JiaYakui et 
al.provide influence of the increased impeller on a spiral 
without changes in the performance of the centrifugal 
fan G4-73 is investigated. Comparisons are made 
between the fan with the original impeller and two 
larger impellers with impeller diameter increments of 
5% and 10% respectively in the numerical and 
experimental studies. The internal properties are 
determined by numerical simulation, suggesting that 
with a larger impeller more volute loss occurs in the fan. 
The results of the experiment show that the flow, the 
increase in total pressure, the power of the shaft and the 
sound pressure level have increased, while the 
efficiency has decreased when the fan works with a 
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centrifugal fan. The behavior of the fluid flow was 

dynamics (CFD) tools 
and the acoustics characteristics were determined 
through experiments in an anechoic chamber.[3]  

Lun Tsaiet al. aims 
to provide all the technical information necessary to 
comprehensively evaluate the performance of the fan. A 
centrifugal fan with a diameter of 80 mm inclined 
backward is used as a demonstration object. The 

ed to perform a detailed flow 
visualization, torque calculation, efficiency estimation, 
and noise analysis. The results show that the fan 
performance curve and the SPL spectrum of the 
experiment are consistent with those of the numerical 

addition, this study proposes two modification 
alternatives based on the visualization of the flow at 
each operative point and which confirm the successful 
improvement of the fan performance through numerical 
calculation. Therefore, this study establishes an 
integrated aerodynamic, acoustic and electromechanical 
evaluation scheme that can be used as an important tool 
for fan designers. The classification of the fan power is 
carried out in different operating conditions. The results 

n, efficiency estimation, and 
noise analysis. Modification alternatives are made to 
improve the performance of the fan. [4]  

Chunxi, Li, Wang Song Ling, and JiaYakui et 
provide influence of the increased impeller on a spiral 

erformance of the centrifugal 
73 is investigated. Comparisons are made 

between the fan with the original impeller and two 
larger impellers with impeller diameter increments of 
5% and 10% respectively in the numerical and 

ternal properties are 
determined by numerical simulation, suggesting that 
with a larger impeller more volute loss occurs in the fan. 
The results of the experiment show that the flow, the 
increase in total pressure, the power of the shaft and the 

sure level have increased, while the 
efficiency has decreased when the fan works with a 

larger impeller. Variation equations are suggested in the 
performance of the operating points for the fan with 
enlarged wheels. Comparisons between the results of the 
experiment and the clipping laws show that the clipping 
laws for the ordinary situation can predict the 
performance of the extended lower error fan wheel for a 
higher flow rate, although the situation of the 
application does not match. The noise frequency 
analysis shows that a higher noise level with the larger 
impeller fan is due to the reduction in the distance 
between impeller and volute. The influence of the 
impeller extension is evaluated numerically and 
experimentally. The equations of variation of th
operating points for the enlarged wheels are derived. 
The expansion of the impeller causes a higher noise of 
the fan as the distance between the impeller

spiral is reduced. [5]. 
 
5. Datong, Qi, Mao Yijun, Liu Xiaoliang, and Yuan 
Minjian et al. investigation focused on the sound of the 
backward curved blades (BC) and the multi
centrifugal fans forward (FC). In this article, an 
experimental study was conducted to investigate the 
noise reduction of a centrifugal industrial FC fan. First, 
the performance and noise characteristics of the FC 
centrifugal fan were tested to compare the similarities 
and differences with those of the BC blades and the FC 
multi-blade centrifugal fans. Subsequently, several 
different geometric configurations of the spir
made to examine the effects of the inclined spiral 
tongue, the pitch of the impeller blade, the passage of 
the hub coil and its coupling effect on the performance 
and noise of the centrifugal fan FC.  
 
The objective of many different experimental t
verify if the effects of various modifications to the 
performance and noise of the fans are additive and to 
find a good balance between the impeller and the spiral 
to reduce the noise of the centrifugal fans without 
compromising performance. Experimental results show 
that a well-coupled modification can not only reduce fan 
noise but also improve fan performance and extend the 
operating range. [6]  
 
6. Chintala, Gopinath, and Prasad Gudimetla et al. 
suggest that the main function of the blades in the gas 
turbines is to add energy to or extract energy from a 
fluid stream. Since the underlying function of the blades 
is to smoothly change the velocity of the fluid stream, 
they generally consist of parametrically shaped surface 
models. In the absence of design data, the reverse 
engineering process can be considered an important tool 
for modeling. Reverse Engineering captures the 
geometry of the existing part, creates a geometric model 
of the part from the collected data, and submits that 
model to a CAD / CAM system that is suitable for 
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manufacturing. This article is mainly concerned with the 
modeling and analysis of gas turbine blades. The design 
data for a turbine blade is obtained using the reverse 
engineering technique. The resulting data is used to 
create a turbine blade model in the ANSYS FEA 
package. For the given loading conditions, the static 
structural analysis sheet is analyzed for different 
materials at different centrifugal loads and for differen
materials. A safe and workable material is proposed. 
This paper uses a combination of reverse engineering 
(RE) techniques to first create a gas turbine blade 
volume model and then analyze that model in the 
ANSYS finite element analysis package. 
 
As possible candidates, five different materials were 
used. It has been found that Ti is the best material for 
gas turbine blades for the centrifugal forces considered 
in this study, as it has excellent structural stability 
properties when exposed to variable tem
fatigue loads, and also has maximum resistance to high 
temperatures. The resulting CAD model can be used to 
obtain the automatic NC code for making the blade as 
additional work in the CAD / CAM integration. The 
methodology proposed in this do
extended to include the validation of other components, 
the evaluation, and analysis of materials, and the 
development of ever-better manufacturing methods for 
the components. [7]  
 
7. Worasinchai, Supakit, Grant Ingram, and Robert 
Dominy et al. presents pressure variations in the 
unstable surface of a NACA0012 symmetrical section 
commonly used in vertical axis wind turbines. The 
section was tested with a Reynolds number of 90,000, 
average incidence angles of 15 and -15, and a reduced 
frequency of 0.20. The experimental results show that 
the movement of the aerodynamic profile had 
significant effects on the distribution of the surface 
pressure on the aerodynamic profile, which led to the 
formation and detachment of an energy vortex of the 
leading edge that considerably affects the air load 
general in the incidence range.  
 
In this work, the pressure variations in the surface of the 
aerodynamic surface NACA0012 were investigated at a 
low number of Reynolds and a high frequency reduced. 
The results indicate that the instability caused by the 
movement of the aerodynamic profile is significant and 
is related to the formation of energy edge vortices. This 
phenomenon leads to an increase in the air load and the 
delay of the loss, which implies that the
of the leading edge can be exploited to generate an 
additional force. The existence of this force can be used 
to promote the ability of the turbine to start and improve 
the performance of the rotor. [8]  
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In this work, the pressure variations in the surface of the 
aerodynamic surface NACA0012 were investigated at a 
low number of Reynolds and a high frequency reduced. 

s indicate that the instability caused by the 
movement of the aerodynamic profile is significant and 
is related to the formation of energy edge vortices. This 
phenomenon leads to an increase in the air load and the 
delay of the loss, which implies that the energy vortex 
of the leading edge can be exploited to generate an 
additional force. The existence of this force can be used 
to promote the ability of the turbine to start and improve 

8. Danmei Hu, Jia Li, Haijin Yan et 
dynamic blocking of the aerodynamic profile 
NACA23012 was investigated using a numerical 
simulation method. The lift coefficient was calculated at 
different flow attack angles in one swing cycle. In 
addition, the hysteresis effect caused by 
parameters of the pitching motion was analyzed. The 
results show that the coefficient of increase in the pitch 
of an aerodynamic slope profile is greater than that of 
the static aerodynamic profile and the actual output of 
the wind turbine is greater than its theoretical value. The 
larger the average angles of attack, the higher the 
elevation coefficient and the critical angle of attack of 
the stop. As the amplitude of oscillation increases and 
the frequency decreases, the hysteresis effect becomes 
more significant. The results of the simulation are in 
good agreement with the experimental data so that the 
trend of the aerodynamic parameters of the launch can 
be analyzed. Aerodynamic profile with simulated 
values. [9]  
 
9. Ming Guo, Xiaoyu Zhen, Sheng
al.investigate flow control by blowing was simulated 
numerically in a 2-D cascade in cooperation with 
Boundary Vortex Flux (BVF). The results show that 
constant blowing can remove the slow airflow from the 
boundary layer. The performance of the wa
greatly improved. By examining the variation of cascade 
performance with slot position, blast angle and slot 
width, the best groove scheme is obtained. The 
aerodynamic analysis of BVF shows that the high 
positive peak of BVF is a large scale si
separation, the BVF distribution, and the cascade 
performance are interconnected. When injecting, the 
BVF distribution can be adjusted well to improve 
performance. The best position of the slot is behind the 
positive BVF peak and in a small ar
separation point. The best effect could be achieved in a 
wide range of operation. [10]  
 
10. Mohamed Hafez EssamWahba et al.,
hierarchical formulation for constant viscous transonic 
flow simulations and Numerical simulations of transonic 
aerodynamic flows and viscose / invisible interaction 
methods for compressible aerodynamic flow simulations 
(in pressure)] and a simplified version for calculating 
the vortex velocity components is presented. The results 
are compared with the available solutions of the 
standard laminar flow Navier-Stokes equations. [11] 
 
11. Patil, Sunil R et al., focuses on the influence of the 
volatility of the tongue clearance on the performance of 
the backward curved blades. The four types of 
centrifugal fan housings with different tongue diameters 
of 6%, 8%, 10% and 12.5% of impeller diameter were 
used for numerical and experimental analyzes. The
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computational fluid dynamics model was developed for 
numerical analysis based on the experimental 
configuration. The Navier-Stokes equations averaged by 
Reynolds with the standard turbulence model k
discretized using finite volume approximations. T
numerical results were validated with the experimental 
results using IS 4894-1987. Performance parameters 
were calculated, such as the total pressure, efficiency 
and flow rate of the blower. The results show that the 
distance of the volume gap has a significant impact on 
the performance of the centrifugal blower and that these 
parameters increase when the tone of the volute 
decreases. [12]  
 
12. Charapale, UtkarshDiliprao, and Arun Tom 
Mathew et al.,suggest that the blower is one of the key 
components in all industrial applications such as boilers, 
cooling systems, dryers, etc. Therefore, the performance 
and characteristics of the blower affect the overall 
system and the efficiency of the work. The blower 
system consists mainly of three parts: suction cup
impeller, and spiral, which determine the character of 
the blower. It is very important to predict the airflow for 
a fan before use. The Industrial Centrifugal Blower is 
conducting a study to accurately predict airflow and 
mass flow using Computational Fluid Dynamics (CFD) 
tool. The detailed blower model is created using 3D 
CAD software and CFD code. Fluent 3D solves various 
control equations and predicts the flow at the fan output. 
The numerical results obtained using CFD are compared 
with the characteristic provided by the manufacturer. 
[13]  
 
13. Hering, Martin, Stefanie Wahl, and René Meise 
et al.,model the characteristic fan based on data from 
the manufacturer, Application of the blower law laws 
for the representation of standard conditions, Replace 
volume flow sensor, increasing the efficiency of solid 
oxide fuel cell systems. In this paper, characteristic fan 
card modeling approaches are implemented in a solid 
oxide fuel cell system as a replacement for flow sensors 
that reduce pressure drop and investment costs. 
 
Likelihood similarity laws and various regression 
modeling approaches based on detailed manufacturer 
information are used to express volumetric flow as a 
function of measured fan speed, pressure, and 
temperature. The indirect model-based vo
calculation is compared to a direct volume flow 
measurement in a test bench using an ambient air side 
channel blower. In fan modes with low to medium 
pressure differentials, a high degree of correspondence 
between indirect and direct volumetric f
measurement is achieved, demonstrating the high 
accuracy of the model.  
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parameters increase when the tone of the volute 

Charapale, UtkarshDiliprao, and Arun Tom 
suggest that the blower is one of the key 
all industrial applications such as boilers, 

cooling systems, dryers, etc. Therefore, the performance 
and characteristics of the blower affect the overall 
system and the efficiency of the work. The blower 
system consists mainly of three parts: suction cup, 
impeller, and spiral, which determine the character of 
the blower. It is very important to predict the airflow for 
a fan before use. The Industrial Centrifugal Blower is 
conducting a study to accurately predict airflow and 

luid Dynamics (CFD) 
tool. The detailed blower model is created using 3D 
CAD software and CFD code. Fluent 3D solves various 
control equations and predicts the flow at the fan output. 
The numerical results obtained using CFD are compared 

stic provided by the manufacturer. 

Hering, Martin, Stefanie Wahl, and René Meise 
model the characteristic fan based on data from 

the manufacturer, Application of the blower law laws 
for the representation of standard conditions, Replace 

olume flow sensor, increasing the efficiency of solid 
oxide fuel cell systems. In this paper, characteristic fan 
card modeling approaches are implemented in a solid 
oxide fuel cell system as a replacement for flow sensors 

stment costs.  

Likelihood similarity laws and various regression 
modeling approaches based on detailed manufacturer 
information are used to express volumetric flow as a 
function of measured fan speed, pressure, and 

based volume flow 
calculation is compared to a direct volume flow 
measurement in a test bench using an ambient air side 
channel blower. In fan modes with low to medium 
pressure differentials, a high degree of correspondence 
between indirect and direct volumetric flow 
measurement is achieved, demonstrating the high 

In addition, the superiority of the modeling approach is 
underlined by a lower absolute margin of error and an 
average error margin of 55% and 66%, respectively. 
Replacing the air flow rate sensor with a characteristic 
blower model modeling to determine airflow in a 10kW 
solid oxide fuel cell system results in potential increases 
in electrical efficiency between 0.5% and 0.7% due to 
the reduction in pressure drop. [14]  
 
14. Hariharan, C., and M. Govardhan et al.,
attempt to explore the energy-efficient scroll for 
industrial blowers, Parallel wall volutes for aerodynamic 
and rectangular performance, The parallel wall spiral R 
4.0 achieves a higher efficiency of 6%, Parallel m
can be an efficient and effective alternative. This article 
proposes parallel wall spirals as an alternative and 
energy efficient spiral to the rectangular spiral 
commonly used for an industrial centrifugal fan. A 
detailed performance comparison is m
parallel wall and the rectangular spiral for four different 
aspect ratios.  
 
The analysis of performance in the scenario suggests 
that the volutes of the parallel wall perform better in 
terms of specific workload and overall isentropic 
performance. By evaluating the performance of the 
components, it has been found that the parallel wall 
spirals have a greater recovery of static pressure and less 
loss for the entire operating range considered. 
 
The flow field shows that the parallel wall spi
more uniform static pressure distribution at the entrance 
of the spiral compared to the rectangular spiral. A 
detailed analysis of the aerodynamic performance shows 
that the overall performance of a centrifugal blower with 
a parallel wall spiral can be improved by up to 6%. In 
addition, it is shown that the rectangular spiral can be 
replaced by a parallel wall spiral without changing the 
base, the inlet, and the outlet channel. [15] 
 
15. Lee, Young-Tae, and Hee-Chang Limet al.,
carried out an optimized design of a centrifugal fan with 
different fan ribs, We investigate the effects of the 
internal components of the fan on the pressure 
fluctuations of the surface pressure, measurements are 
carefully designed to achieve a reasonable trend, The 
calculations are consistent with the experiment, The 
curved fins forward show the best performance. This 
study aims to develop an optimized design of a 
centrifugal fan consisting of different fan ribs based on 
performance ratings after changes in the shape o
internal components.  
 
Several components, such as the outer casings and the 
rotating fan ribs, which are arranged in different 
operating conditions, are evaluated numerically and 
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In addition, the superiority of the modeling approach is 
underlined by a lower absolute margin of error and an 
average error margin of 55% and 66%, respectively. 

flow rate sensor with a characteristic 
blower model modeling to determine airflow in a 10kW 
solid oxide fuel cell system results in potential increases 
in electrical efficiency between 0.5% and 0.7% due to 

 

ran, C., and M. Govardhan et al.,made an 
efficient scroll for 

industrial blowers, Parallel wall volutes for aerodynamic 
and rectangular performance, The parallel wall spiral R 
4.0 achieves a higher efficiency of 6%, Parallel murals 
can be an efficient and effective alternative. This article 
proposes parallel wall spirals as an alternative and 
energy efficient spiral to the rectangular spiral 
commonly used for an industrial centrifugal fan. A 
detailed performance comparison is made between the 
parallel wall and the rectangular spiral for four different 

The analysis of performance in the scenario suggests 
that the volutes of the parallel wall perform better in 
terms of specific workload and overall isentropic 

ormance. By evaluating the performance of the 
components, it has been found that the parallel wall 
spirals have a greater recovery of static pressure and less 
loss for the entire operating range considered.  

The flow field shows that the parallel wall spiral has a 
more uniform static pressure distribution at the entrance 
of the spiral compared to the rectangular spiral. A 
detailed analysis of the aerodynamic performance shows 
that the overall performance of a centrifugal blower with 

can be improved by up to 6%. In 
addition, it is shown that the rectangular spiral can be 
replaced by a parallel wall spiral without changing the 
base, the inlet, and the outlet channel. [15]  

Chang Limet al.,have 
optimized design of a centrifugal fan with 

different fan ribs, We investigate the effects of the 
internal components of the fan on the pressure 
fluctuations of the surface pressure, measurements are 
carefully designed to achieve a reasonable trend, The 

lculations are consistent with the experiment, The 
curved fins forward show the best performance. This 
study aims to develop an optimized design of a 
centrifugal fan consisting of different fan ribs based on 
performance ratings after changes in the shape of its 

Several components, such as the outer casings and the 
rotating fan ribs, which are arranged in different 
operating conditions, are evaluated numerically and 



 

 

 
 

 

experimentally. Classification is based on performance 
parameters, including an inlet and outlet pressure, flow, 
torque, and radial fan power. The numerical analysis 
suggests that the combination of the multiple rotation 
frame method and the standard turbulence model for k
ε was adequate for the simulation of internal flow 
characteristics and yield prediction. The numerical 
results were compared with tests under carefully 
designed experimental conditions.  
 
Depending on the results and depending on the output of 
the fan, the flow increased gradually to 7% more than 
the existing model. The results of the experimental and 
numerical calculation were in good agreement, 
especially in the conditions of the initial limits to 
atmospheric pressure. Among the four different wheels 
studied, the fan type was associated with forward
curved fan fins of better performance, achieving a 
maximum flow of 2.2 m3 / min and a torque of 0.09 
Nm. [16]  
 
16. Xu, Chen, and Yijun Maoet al.,
experimental research on metallic foam to control the 
noise of a centrifugal fan. Nine metal foam specim
with different cell types are used, ie open, semi
and closed, to compare their effects on the aerodynamic 
performance and noise level of the centrifugal fan. The 
experimental data confirm that the open
is most effective in controlling fan noise, as it not only 
significantly suppresses tonal noise, but also attenuates 
broadband noise. In addition, the geometric parameters 
of open-cell metal foams, ie pores per inch and porosity, 
are investigated to investigate their effects on the 
aerodynamic performance and noise level of the 
centrifugal fan. [17]  
 
17. Baloni, Beena D., YogeshPathak, and S. A.et 
al.,Channiwala validated simulation model is chosen for 
the optimization of the spiral according to the Taguchi 
method and the ANOVA, Experimental analyzes 
indicate that the optimized spiral works better than the 
original. To the general view of the parameters. 
Reducing the percentage of change in the static pressure 
at the outlet of the impeller, minimizing the losses 
within the displacement and maximizing the back 
pressure at the displacement output is a good selection 
of activities. In this method, the numerical simulation of 
the 3-D flow in a one-stage centrifugal fan coil is carried 
out using the FLUENT software for matrix experiments. 
 
These matrix experiments are proposed by the Minitab 
software. The simulation case is carried out using flow, 
turbulence and energy equations with the SIMPLE print 
speed coupling. The experimental performance of the 
optimized configuration is performed. Th
better performance with an optimized spiral. It is 
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experimentally. Classification is based on performance 
luding an inlet and outlet pressure, flow, 

torque, and radial fan power. The numerical analysis 
suggests that the combination of the multiple rotation 
frame method and the standard turbulence model for k-
ε was adequate for the simulation of internal flow 
haracteristics and yield prediction. The numerical 

results were compared with tests under carefully 

Depending on the results and depending on the output of 
the fan, the flow increased gradually to 7% more than 

ng model. The results of the experimental and 
numerical calculation were in good agreement, 
especially in the conditions of the initial limits to 
atmospheric pressure. Among the four different wheels 
studied, the fan type was associated with forward-

fan fins of better performance, achieving a 
maximum flow of 2.2 m3 / min and a torque of 0.09 

Xu, Chen, and Yijun Maoet al.,presents an 
experimental research on metallic foam to control the 
noise of a centrifugal fan. Nine metal foam specimens 
with different cell types are used, ie open, semi-open 
and closed, to compare their effects on the aerodynamic 
performance and noise level of the centrifugal fan. The 
experimental data confirm that the open-cell metal foam 

ing fan noise, as it not only 
significantly suppresses tonal noise, but also attenuates 
broadband noise. In addition, the geometric parameters 

cell metal foams, ie pores per inch and porosity, 
are investigated to investigate their effects on the 

rodynamic performance and noise level of the 

17. Baloni, Beena D., YogeshPathak, and S. A.et 
Channiwala validated simulation model is chosen for 

the optimization of the spiral according to the Taguchi 
imental analyzes 

indicate that the optimized spiral works better than the 
original. To the general view of the parameters. 
Reducing the percentage of change in the static pressure 
at the outlet of the impeller, minimizing the losses 

and maximizing the back 
pressure at the displacement output is a good selection 
of activities. In this method, the numerical simulation of 

stage centrifugal fan coil is carried 
out using the FLUENT software for matrix experiments.  

These matrix experiments are proposed by the Minitab 
software. The simulation case is carried out using flow, 
turbulence and energy equations with the SIMPLE print 
speed coupling. The experimental performance of the 
optimized configuration is performed. The result shows 
better performance with an optimized spiral. It is 

observed that an optimized centrifugal fan has 7.4% 
more efficiency.[18]  
18. Kar, Nikhil Ket al.,Investigated failure analysis of 
the polymer impeller, Fracture morphologies consistent 
with a brittle fracture, Fractional functions include 
Wallner lines, mirror, fog and hacker regions, We also 
observed fatigue and torn fibrils, Wear caused by 
friction on the inner diameter of the impeller hole. An 
error analysis study was performed on a broke
impeller used in a fan. Optical microscopy, scanning 
electron microscopy and finite element analysis 
techniques were used to characterize the nature of the 
fault and the fracture surfaces. A radial division of the 
center of the impeller with symmetrical fracture surfaces 
around the impeller orifice was observed. 
 
Fractographic analysis showed fragile fracture 
characteristics, such as the Wallner lines, the mirror, fog 
and hacker characteristics that emanated from the 
impeller orifice and exited radially outward. Cracked 
fibrils and weak fatigue stripes indicate that intermittent 
charging cycles led to the initiation and rapid 
propagation of multiple cracking fronts formed along 
the lip of the impeller. The finite element analysis 
showed that a state of flexion induced local stresses 
along the edge of the impeller.  
 
Within the impeller orifice, significant wear 
characteristics were also observed, which may have 
contributed to the premature failure of the impeller. 
Fragile fracture morphology and impeller orifice defects 
suggest that premature failure occurred due to several 
interaction factors, including high intermittent 
centrifugal velocities, unbalanced orifice and shaft 
conditions, orifice defects induced by machining and 
tension concentrations along the circumference of the 
lip impeller.[19]  
 
19. Ise, Tomohiko et al., produce small tapered roller 
bearings with a maximum diameter of 10 mm, The 
measured properties were matched with the calculated 
values, The rotor oscillates with a forward rota
the direction of rotation, The vibration is a conical 
mode, The blower generates 1.77 kPa and 19.2 x 10
m3 / s at 350 Hz. This article describes a small air 
blower with tens of thousands of revolutions per minute. 
This has recently been developed
pressurized conical gas bearings and an impeller with 
bilateral centrifugal suction blades.  
 
This bearing can reduce the number of machine parts 
because the thrust and radial load components can be 
supported in both directions. Character
were carried out with tested test beds and examined. A 
test stand was made and the properties were tested 
experimentally. These bearings have a conical bearing 
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observed that an optimized centrifugal fan has 7.4% 

Investigated failure analysis of 
the polymer impeller, Fracture morphologies consistent 

a brittle fracture, Fractional functions include 
Wallner lines, mirror, fog and hacker regions, We also 
observed fatigue and torn fibrils, Wear caused by 
friction on the inner diameter of the impeller hole. An 
error analysis study was performed on a broken polymer 
impeller used in a fan. Optical microscopy, scanning 
electron microscopy and finite element analysis 
techniques were used to characterize the nature of the 
fault and the fracture surfaces. A radial division of the 

etrical fracture surfaces 
around the impeller orifice was observed.  

Fractographic analysis showed fragile fracture 
characteristics, such as the Wallner lines, the mirror, fog 
and hacker characteristics that emanated from the 

adially outward. Cracked 
fibrils and weak fatigue stripes indicate that intermittent 
charging cycles led to the initiation and rapid 
propagation of multiple cracking fronts formed along 
the lip of the impeller. The finite element analysis 

te of flexion induced local stresses 

Within the impeller orifice, significant wear 
characteristics were also observed, which may have 
contributed to the premature failure of the impeller. 

impeller orifice defects 
suggest that premature failure occurred due to several 
interaction factors, including high intermittent 
centrifugal velocities, unbalanced orifice and shaft 
conditions, orifice defects induced by machining and 

s along the circumference of the 

produce small tapered roller 
bearings with a maximum diameter of 10 mm, The 
measured properties were matched with the calculated 
values, The rotor oscillates with a forward rotation in 
the direction of rotation, The vibration is a conical 
mode, The blower generates 1.77 kPa and 19.2 x 10-5 
m3 / s at 350 Hz. This article describes a small air 
blower with tens of thousands of revolutions per minute. 
This has recently been developed using externally 
pressurized conical gas bearings and an impeller with 

 

This bearing can reduce the number of machine parts 
because the thrust and radial load components can be 
supported in both directions. Characteristic calculations 
were carried out with tested test beds and examined. A 
test stand was made and the properties were tested 
experimentally. These bearings have a conical bearing 



 

 

 
 

 

surface with diameters of 10 mm and 8 mm and a length 
of 15 mm. A pair of lengths is 30 mm. The actual 
bearing distances are 0.012 mm and 0.014 mm 
respectively. The properties of the bearings measured 
agree with the intended values. It has been clarified that 
the proposed calculation method is useful for the 
prediction of features in a relatively simple way. The 
impeller of the air turbocharger has a diameter of 15 mm 
and a thickness of 3 mm with double-
suction blades, which were manufactured by precision 
machining.  
 
The measured rotation frequency of the rotor ex
350 Hz (21,000 rpm) in the test. The vibration of the 
rotor was checked as forwarding rotation with the 
conical mode. The properties of the blower were also 
investigated. The maximum airflow and the outlet air 
pressure were 19.2 × 10 -5 m 3 / s and 1
respectively, at the maximum rotation frequency of 350 
Hz. This can be used as a small air supply fan.
 
20. Moreland, J. Bet al.,characterized the sound power 
spectrum of a centrifugal blower operating with free 
delivery by an improvement in the different frequencies 
due to the acoustic resonances in the blower housing. 
The lowest resonance frequency corresponds to the 
Helmholtz resonance and can be described by means of 
a concentrated analog parameter from which both the 
resonance frequency and the gain can be calculated. 
Higher order resonance frequencies and the degree of 
improvement can be calculated. Higher order 
resonances are also of great importance in the noise 
spectra of the fans, but the resonance and gain 
frequencies are not as easy to determine as they are for 
Helmholtz resonance. 
  
21. Neise, W., and G. H. Koopmannet al.,
method by which an acoustic resonator can be used to 
reduce the aerodynamic noise generated by the turbo 
machinery at the source has been investigated 
experimentally. The housing of a small centrifugal 
blower was modified by replacing the roll cut with the 
opening of a quarter wave resonator. The mouth of the 
resonator was constructed from a series of perforated 
plates with the same curvature as the cut t
original geometry of the housing. The tuning of the 
resonator was achieved by changing the length by a 
mobile end plug.  
 
The noise measurements were carried out in a 
soundproof exhaust duct in the almost free delivery 
condition of the blower. With proper tuning of the 
resonator, the pitch frequency of the blade was lowered 
by up to 29 dB and the corresponding sound pressure 
levels by up to 7 dB (A). The parameters that affected 
the bandwidth of the resonator response were the 
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surface with diameters of 10 mm and 8 mm and a length 
gths is 30 mm. The actual 

bearing distances are 0.012 mm and 0.014 mm 
respectively. The properties of the bearings measured 
agree with the intended values. It has been clarified that 
the proposed calculation method is useful for the 

in a relatively simple way. The 
impeller of the air turbocharger has a diameter of 15 mm 

-sided centrifugal 
suction blades, which were manufactured by precision 

The measured rotation frequency of the rotor exceeds 
350 Hz (21,000 rpm) in the test. The vibration of the 
rotor was checked as forwarding rotation with the 
conical mode. The properties of the blower were also 
investigated. The maximum airflow and the outlet air 

5 m 3 / s and 1.77 kPa, 
respectively, at the maximum rotation frequency of 350 
Hz. This can be used as a small air supply fan.[20]  

characterized the sound power 
spectrum of a centrifugal blower operating with free 

the different frequencies 
due to the acoustic resonances in the blower housing. 
The lowest resonance frequency corresponds to the 
Helmholtz resonance and can be described by means of 
a concentrated analog parameter from which both the 

nd the gain can be calculated. 
Higher order resonance frequencies and the degree of 
improvement can be calculated. Higher order 
resonances are also of great importance in the noise 
spectra of the fans, but the resonance and gain 

to determine as they are for 

Neise, W., and G. H. Koopmannet al.,Provides a 
method by which an acoustic resonator can be used to 
reduce the aerodynamic noise generated by the turbo 
machinery at the source has been investigated 
xperimentally. The housing of a small centrifugal 

blower was modified by replacing the roll cut with the 
opening of a quarter wave resonator. The mouth of the 
resonator was constructed from a series of perforated 
plates with the same curvature as the cut to preserve the 
original geometry of the housing. The tuning of the 
resonator was achieved by changing the length by a 

The noise measurements were carried out in a 
soundproof exhaust duct in the almost free delivery 

r. With proper tuning of the 
resonator, the pitch frequency of the blade was lowered 
by up to 29 dB and the corresponding sound pressure 
levels by up to 7 dB (A). The parameters that affected 
the bandwidth of the resonator response were the 

porosity and size of the resonator's orifice and the flow 
velocity near the cut area. Throughout the test, the 
aerodynamic performance of the fan was not affected by 
the addition of the resonator to the housing. [22] 
 
22. Lyons, L. A., and S.et al.,Platter summarizes th
research carried out by the centrifugal fan researchers on 
the forward, backward and radial curved blades. These 
documents contain only experiments that reduce noise 
by changing the cutting distance of the housing. The 
noise generated by the centrifugal fan contains tonal and 
random component noise. In general, ringtones are the 
most annoying component and should be reduced. It is 
known that the region of the main acoustic source of the 
shades of the blades is a space of separation (free space 
between the tongue and the impeller) of the housing that 
is closest to the rotary impeller.  
 
The high noise of the impeller is usually attributed to the 
lack of sufficient space between the periphery of the 
impeller and the closing plate located at the beginning 
of the roll. The purpose of this document is to 
investigate the effect of the shutoff distance on the 
centrifugal fan. The objective of this study is to focus on 
the noise reduction of the centrifugal blower by 
changing the cutting distance. The results of th
bibliographic search are as follows: when the cutting 
distance is close to the impeller, the noise level 
increases. It was found that the blade pitch frequency 
level decreases as the shutdown distance increases. 
 
Noise is caused by the interaction of t
flow leaving the impeller with the cutting distance of the 
blower housing. In addition, it is known that the 
generation of tones comes from a concentrated area 
around the shutoff distance of the blower housing. • The 
shutdown function serves to minimize the recirculation 
of secondary air. • It can be said that due to the increase 
in the distance between the impeller and the cut
values, a more favorable distribution of the aerodynamic 
forces in the impeller means that the resonance 
frequencies are not stimulated so strongly. [23] 
 

III. GAPS IN THE RESEARCH AND 
OBJECTIVES OF NEW RESEARCH

On the basis of literature survey, following gaps are 
being identified.  

 There is very limited research which tells about 
investigations on blade angles; and 

 There is very limited research which tells about 
investigations in recirculation through blades.
Based on above mentioned research gaps following 
objectives are being proposed for the conduction of 
new research.  

 To investigate the effect of changes in blade angle on 
the performance of centrifugal blower; and 
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ze of the resonator's orifice and the flow 
velocity near the cut area. Throughout the test, the 
aerodynamic performance of the fan was not affected by 
the addition of the resonator to the housing. [22]  

Platter summarizes the 
research carried out by the centrifugal fan researchers on 
the forward, backward and radial curved blades. These 
documents contain only experiments that reduce noise 
by changing the cutting distance of the housing. The 

fan contains tonal and 
random component noise. In general, ringtones are the 
most annoying component and should be reduced. It is 
known that the region of the main acoustic source of the 
shades of the blades is a space of separation (free space 

tongue and the impeller) of the housing that 

The high noise of the impeller is usually attributed to the 
lack of sufficient space between the periphery of the 
impeller and the closing plate located at the beginning 

the roll. The purpose of this document is to 
investigate the effect of the shutoff distance on the 
centrifugal fan. The objective of this study is to focus on 
the noise reduction of the centrifugal blower by 
changing the cutting distance. The results of this 
bibliographic search are as follows: when the cutting 
distance is close to the impeller, the noise level 
increases. It was found that the blade pitch frequency 
level decreases as the shutdown distance increases.  

Noise is caused by the interaction of the average air 
flow leaving the impeller with the cutting distance of the 
blower housing. In addition, it is known that the 
generation of tones comes from a concentrated area 
around the shutoff distance of the blower housing. • The 

to minimize the recirculation 
of secondary air. • It can be said that due to the increase 
in the distance between the impeller and the cut-off 
values, a more favorable distribution of the aerodynamic 
forces in the impeller means that the resonance 

cies are not stimulated so strongly. [23]  

GAPS IN THE RESEARCH AND 
OBJECTIVES OF NEW RESEARCH 

On the basis of literature survey, following gaps are 

There is very limited research which tells about 
investigations on blade angles; and  
There is very limited research which tells about 
investigations in recirculation through blades. 
Based on above mentioned research gaps following 

posed for the conduction of 

To investigate the effect of changes in blade angle on 
the performance of centrifugal blower; and  



 

 

 
 

 

 To investigate the effect of changes in amount of 
recirculation through centrifugal blower. 

                        IV. CONCLUSION 
In recent years centrifugal blowers have emerged as one 
of the important priorities of mankind and needs an 
extensive research even today. Considering this fact, 
present research objectives seem to be appropriate as 
these objectives can lead the research in new direction. 
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of the important priorities of mankind and needs an 
extensive research even today. Considering this fact, 
present research objectives seem to be appropriate as 
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