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Abstract- Thispaper summarizes the research work done by researchers performed on centrifugal blower of forward curved, 
backward curved and radial blades. Only those experiments are included in these papers which are made to reduce the noise 
by modifying the cutoff clearance of casing.The noise generated by centrifugal blower contains tonal as well as random 
components noise. Generally the most annoying component and need to be reduced are the blade tones. The main acoustic 
source region of the blade tones is known to be cutoff clearance (impeller blade- tongue clearance) of the casing which is 
closest to the rotating impeller. High blade passage noise is usually attributed to lack of adequate clearance between the 
periphery of the blower wheel and the cutoff plate which is located at the start of volute. The purpose of this paper is to study 
the effect of cutoffclearance on centrifugal blower noise. 
Keywords: Centrifugal blower, volute tongue geometry,cutoff clearance, noise. 
 
I. INTRODUCTION 
 
A good casing must reduce the velocity of air leaving 
the impeller, with as minimum loss as possible. When 
the air enters at the suction of the impeller, the shape 
ofthe casing provides the necessary pressure to the 
air. In centrifugal blower, air is forced to periphery 
and ejected into volute. The outlet is separated from 
the beginning of the volute by the cutoff clearance, 
which is usually the point of closest approach 
between moving and stationary members. There are 
various methods of noise reduction of centrifugal 
blower. Most of the studies are concentrated on 
control the blade tone noise and broadband noise. 
From a subjective point of view the blade toneis the 
most annoying component and thus need to be 
reduced [8]. Also, the production of the tone is 
known to originate from within a concentrated region 
around the cutoff clearance of the blower casing. A 
cutoff clearance place in the region would experience 
strong pressure fluctuations which in turn result in an 
effective noise radiation at the blade passage 
frequency. When the distance from the impeller is 
increased, the circumferential velocity profile 
becomes smoother, and the amplitude of the pressure 
fluctuations at the cutoff clearance becomes 
diminished. The second effect is that a cutoff 
clearance close to the impeller blocks the flow 
between two blades periodically. It is obvious that the 
flow blockage is less severe when the cutoff 
clearance is placed further away from the 
impeller.Blower noise has two major components: (a) 
a broadband, caused by air turbulence and (b) the 
blade passage, due to rotation of the wheel with a 
discrete number of blades [9]. Noise levels produced 
are affected not only by the fan’s operational 
parameters (rpm, head, flow, efficiency) but  
 

also by the geometry of ductwork in which the fan is 
placed [9].  
 
II. LITERATURE SURVEY 
 
Literature survey plays an importantrole in 
formulating any work. There are many research 
papers available to study the cutoffclearance of 
centrifugal blower and noise produced by centrifugal 
blower. Few papers are selected based on the 
relevance of the statement of this paper. Based on 
these research papers, a different methodology will be 
chosen which is suitable for studying the effect of 
cutoff clearance on centrifugal blower’s noise. The 
referred papers are explained in brief as below. 
Qi Datong, etc.al[1] were carried out some different 
volute geometric configuration in order to study the 
effect of inclined volute tongue, impeller blade 
tongue clearance , hub volute clearance and their 
coupling effect  to the performance and noise of the 
forward curved blade centrifugal fan. The aim of 
experiment was to finding out whether the effect of 
different modification to fan performance and noise 
are additives and to find the good impeller volute 
matching to reduce the centrifugal fan noisewithout 
reducing performance. 
The experimental measurement has been carried out 
in a hemi-anechoic chamber. A standard test facility 
for the performance and noise of the investigated fans 
hasbeen made in the hemi-anechoic chamber. Noise 
pressure measurements are 1meter away from the fan 
exit have been made using microphone. The impeller 
of fan has 12 Forward-Curved blades and rotates at 
1450 rpm. The impeller blade tongue clearance is 
9.3% of outer diameter of impeller blades.In this 
experimentation impeller is same for various 
configuration of volute geometry of casing and an 
original centrifugal fan. The three different parameter 



International Journal of Advances in Mechanical and Civil Engineering, ISSN: 2394-2827 Volume-2, Issue-4, Aug.-2015 

Effect Of Cutoff Clearance Oncentrifugal Blowernoise: A Review 
 

17 

of volute geometry of centrifugal fan were tested with 
an original fan. 
From that experiment, Qi datong concluded that the 
modification of the volute tongue have affected to the 
overall A-Weighted SPL, good reduction of 
centrifugal fan tonal noise with little effect on the 
broadband noise level. Effect of hub volute 
clearances have affected to the pressure and 
efficiency of fan and the bigger hub volute clearance 
is, the higher the maximum volume flow 
rate.Coupling effect of volute tongue and hub volute 
clearance not only reduces the fan tonal noise but also 
advances the fan performance and extending the 
operating range. 
T.F.W. Embleton [2] was concentrated on the noise 
reductions that are applicable to blower of any type. 
He has been experimentally studies the centrifugal 
blower with forward-curved, backward-curved and 
radial blades at various speeds, capacities and 
pressures. During experiment on the different types of 
blower it has shown that sound at the blade passage 
frequency and its harmonics may be reduced as much 
as 12 dB either by locating the cutoff clearance at the 
optimum clearance from the impeller (Clearance is 
0.17 in.). 
In this experimental arrangement the tip of the 
impeller blades and the edge of the cutoff clearance 
are straight lines parallel to the axis of rotation. 
Impeller having diameter of 10 inches, turning at 
2400 rpm and has 8 radial blades.In this experimental 
study performed by Embleton, he concluded that few 
typical modification designs to reduce noise that have 
been applied to any types of blower used for different 
purposes. Some of the features are common to all 
experiment that it is usually possible to reduce the 
broadband noise by 1 or 2 dB, and if blade frequency 
noise is present it may be reduce as much as 12 dBby 
modification of casing. 
Sundraflared, etc.al [3] has experimentally worked on 
the influence of both shape and position of the volute 
tongue geometry on the noise generated by fan. He 
worked on the commercial squirrel cage fan driven by 
the DC electric motor with a DC power supply. The 
fan has two double-ear impellers with 23 forward 
curved blades. The minimum distance between the 
impeller and the volute tongue is 9mm (0.228 related 
to impeller radius). The measurement were carried 
out in 1/24 octave bands. The modification of the 
tongue have affected to the power consumption 
coefficient and the total efficiency. The height 
reduction combined with a bend of the volute tongue 
produced the bigger reduction of the fan noise 
generation in the entire fan operating range.He was 
concluded that the peak at the blade passing 
frequency has practically disappear, due to the 
increase in distance between the impeller and the 
volute tongue;secondly the variation in the volute 
geometry has a more favorable aerodynamic forces 
distribution on the impeller, in such a way that the 
resonance frequencies are not so intensely excited. 

The objectiveis to reduce the noise generated without 
reducing the fan operating range. As his final 
conclusion is that a slight reduction of the height of 
the fan outlet section combined with a bend of the 
volute tongue is the better option in order to reduce 
the fan noise generation without reducing the fan 
operating range. 
Sundra Flared- Suarez, etc.al [7], in his experimental 
work is about the aerodynamic tonal noise sources in 
a centrifugal fan with backward-curved blades. He 
has been carried out the acoustic pressure 
measurements at the fan exit duct and pressure 
fluctuation measurement on the volute surface have 
been made for different flow rates. He appreciated 
that the strong source of noise caused by the 
interaction between the fluctuating flow leaving the 
impeller and the volute tongue. The another noise 
generation mechanism is unsteady forces exerted on 
the fan blades, which affects the whole extension of 
the impeller and thus transmitting pressure fluctuation 
to the entire volute casing. This experimental study 
depends on impeller blade-volute tongue 
interaction.The impeller has 10 backward-curved 
bladeswith an outlet diameter of 400 mm. The blades 
are made up of flat sheet metal. The cutoff clearance 
between the impeller andthe volute tongue is 12.5% 
of outlet impeller diameter.   
L. A. Platter, etc.al [8],the investigation 
summarizesin his paperis concerned with reducing 
the level of pure tone of a blower by changing the 
casing geometry near the cutoff. Configurationof the 
blower has impeller diameter is 4 inches and 2.5 
inches wide. Scroll has mounted on the end of the 
tube. The most important parameters influencing pure 
tone generation are the wheel cutoff clearance and the 
radius of cutoff. The pure tone produced by the 
blades of the blower wheel passing the cutoff over 
several blade to blade spacing.After investigation of a 
cutoff clearance of casing, it was noticed that the 
cutoff clearance was most effective in reducing the 
noise. 
 
III. DISCUSSION 
 
From this literature review it has been found that 
volute tongue clearance plays an important role for 
reducing the tonal noise of centrifugal blower.  
 
CONCLUSION 
 
The purpose of this study is to focus on the noise 
reduction of centrifugal blower by modifying cutoff 
clearance. By the results obtained from this literature 
review are as follows: 
When the cutoff clearance is close to the impeller, the 
noise level increases. 
 The blade passage frequency level is found to 

decreases as the cutoff clearance is increased. 
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 The noise is produced by the interaction of the 
mean air flow leaving the impeller with the 
cutoff clearance of  blower casing also the 
production of the tone is known to originate from 
within a concentrated region around the cutoff 
clearance of  blower casing. 

 The purpose of cutoff clearance is to minimize 
the recirculation of bypassing air.  

 It can be stated that due to increase of distance 
between the impeller and cutoffclearances causes 
a more favorable aerodynamic forces distribution 
on the impeller, in such a way that resonance 
frequencies are not so intensely excited. 
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