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ABSTRACT; Poor supply and control of air are the main causes of failures in providing a complete combustion 

in furnaces. Lack of adequate number of blowers as well as the use of unsuitable type of blower also lead to the 

total collapse of foundry shops Blowers provides energy to the air, system, to assists to increase the pressure 

flow takes place from the low pressure side to high pressure side, this is not obtainable from bellows are used by 

the local blacksmith. This paper discuss the design of a centrifugal blower  which will replace the bellows and 

give the required manometric efficiency that will aid adequate combustion as   required.  The blower was 

designed to convert ‘driver’ energy to kinetic energy in the fluid by accelerating it to the outer rim of the 

revolving device known as the impeller. The numbers of blades, capacity of electric motor ,manometric head 

were determined through a related and adopted mathematical formula the calculated parameters were 

accommodated to ensure optimal performance of the blower with an efficiency of 74.6%. 
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I. INTRODUCTION 
The principles involved in the design of a blower is similar to that of a centrifugal pump except for the 

fact that the term “centrifugal pump” is often associated with liquid as its working fluid, while the blower is 

meant to work on air. The blower can therefore be described as a device, which converts „driver‟ energy to 

kinetic energy in a fluid by accelerating it to the outer rim of a revolving device known as an impeller. The 

impeller, driven by the blower shaft adds the velocity component to the fluid by centrifugally casting the fluid 

away from the impeller vane tips (Adekunle et al., 2008). 

The stator and rotor magnetic cores are made of thin silicon steel laminations with non grain-to reduce 

hysteresis and eddy current losses. The stator and rotor laminations are packed into a single stack which is 

shown in Fig 1 or in a multiple stack shown in Fig 2.The latter has radial channels (5-15 mm wide) between 

elementary stacks (50 to 150 mm long) for radial ventilation. Single stacks are adequate for axial ventilation. 

Single-stack induction motors have been traditionally used below 100 kW but recently have been introduced up 

to 2 MW as axial ventilation has been improved drastically. The multistack concept is necessary for large power 

(torque) with long stacks. The multiple stacks lead to additional winding losses, up to 10%, in the stator and in 

the rotor as the coils (bars) lead through the radial channels without producing torque. Also, the electromagnetic 

field energy produced by the coils (bar) currents in the channels translates into additional leakage inductances 

which tend to reduce the breakdown torque and the power factor. They also reduce the starting current and 

torque. Typical multistack Induction motor are shown in For induction motors of fundamental frequency up to   

300 Hz, 0.5 mm thick silicon steel laminations lead to reasonable core losses 2 to 4 W/Kg at 1T and 50 Hz. For 

higher fundamental frequency, thinner laminations are required. Alternatively, anisotropic magnetic powder 

materials may be used to cut down the core losses at high fundamental frequencies, above 500 Hz (Daut, 

K.2009) 
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II. METHODODLOGY 
This design is made based on the following assumptions for maximum efficiency 

Air enters the impeller eye in radial direction which makes the whirls component at inlet zero.  

No loss due to shock at entry base on the above mentioned assumptions the design parameters are fairly 

estimated, these are: 

 Blade inlet and outlet diameter  

 Blade width  

 Number of blades  

 Number of blade revolutions per minute  

 Manometric head  

 Analysis of the various velocities during he blades operation 

 The Motor horse power required  

 The pressure rise across the impeller  

 The overall efficiency and power developed by the blower.    

 

2.1 DESIGN SPECIFICATION 

This blower is expected to have the following ratings: 

Q = 6.77m
3
/min  (R.K Rajput 2008) 

P = 2 – 10Kpa 

Where Q= volumetric flow rate 

           P= pressure developed 

 

a) Blades Diameters  

From the optimum performance specification it is stated that the ratio of the internal diameter to the external 

diameter is to fall between 0.4 to 0.7 as stated in the ASME code. 
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Therefore, D1 = 182mm,   D2 = 280mm  

 

b) Number of Blades  

From ASME code, for optimum performance the number of blades is given by 
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Where β2 is the outlet vane angle which has a range of 20
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c) Blade Width  

It is given from ASME code specification that, the blade width is given by the formula. [AAddeejjuuyyiiggbbee,,  SS..BB..  

((22000066))..]] 
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Where C is the number of blades  

W = 22mm 
 

d) Number of revolution per minute  

For a centrifugal blower to deliver an air, the centrifugal head must be equal to the total head  [[EEddwwaarrdd,,  HH..SS..  

((11999955))]].   

Thus, manH
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Where U1 and U2 are he respective impeller velocities at inlet and outlet. 
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So,  
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Where, Hman is the manometric head  

N = 1800Rev/min 
 

e) The Manometric Head  

This is head which the blower needs to overcome before it delivers and it is given as (Rajput 2008) 
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f) Horse power required by the motor 

This is given by the formula (Addison et al 1995) 

550

manHQ
 

 

Where, Q = volumetric flow rate m
3
/s 

 = ρg 

ρ= density of air Kg/m
3
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P
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108.9002.177.6






 

 

g) The pressure through the impeller 

By applying the energy, equation from the entrance to exit of the impeller including the energy head.  
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P2 – P2 = 71Pa 

(h) Efficiency of the blower (Adekunle 2018) 

The efficiency of the blower is given by 
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This is the manometric efficiency developed by impeller  

 

2.2 Production of the Blades 

The number of blades were obtained mathematically to be 11,the production was done through casting of the 

blades in a mould using 100kg aluminum scraps heated to its melting point in a furnace. 
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FIG1 Casing showing the casted aluminium scrap blades 

 

 
FIG 2 Assembled blower with housing 

 

 
Fig 3 Assembled blower with housing and electric motor 
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III. DICUSSIONS AND CONCLUSION 
 A blower was designed, developed and tested to be used by local blacksmith to replace bellows. TThhee  

ddeevveellooppmmeenntt  ooff  tthhiiss  ddeessiiggnn  wwiillll  eennssuurree  aa  nneeaarr--ccoommpplleettee  ssttaannddaarrddiizzaattiioonn  ooff  tthhee  5500kkgg  ccaappaacciittyy  bbllaacckkssmmiitthh  ffuurrnnaaccee  

sseettuupp  bbyy  eennssuurriinngg  uunniiffoorrmmiittyy  iinn  ddeessiiggnn  ssiinnccee  tthhee  bblloowweerrss    uusseedd  aarree  ooff  vvaarriioouuss  ddeessiiggnnss  aanndd  mmoosstt  ooff  tthheemm  nneeeeddeedd  

rreeppaaiirr//mmooddiiffiiccaattiioonnss  bbeeffoorree  tthheeyy  ccaann  ppeerrffoorrmm  ssaattiissffaaccttoorriillyy..  For optimum performance the ratio of internal 

diameter to external diameter falls between 0.4to 0.7(ASME).The diameter of the blade is a design parameter 

which others depend upon,  TThhee  ttoottaall  eenneerrggyy  iimmppaarrtteedd  ttoo  tthhee  fflluuiidd  aass  tthhee  ddiiaammeetteerr  iinnccrreeaasseess  ggooeess  uupp  bbyy  tthhee  

ssqquuaarree  ooff  tthhee  ddiiaammeetteerr  iinnccrreeaassee..  TThhiiss  ccaann  bbee  uunnddeerrssttoooodd  bbyy  tthhee  ffaacctt  tthhaatt  tthhee  fflluuiidd’’ss  eenneerrggyy  iiss  aa  ffuunnccttiioonn  ooff  iittss  

vveelloocciittyy  aanndd  tthhee  vveelloocciittyy  aacccceelleerraatteess  aass  tthhee  fflluuiidd  ppaasssseess  tthhrroouugghh  tthhee  iimmppeelllleerr  ..  TThhee  bblloowweerr  wwaass  ssppeecciiffiiccaallllyy  

ddeessiiggnneedd  ffoorr  bbllaacckkssmmiitthh  ooppeerraattiioonn  ((5500kkgg  ccaappaacciittyy))  bbuutt  iitt  ccaann  eeqquuaallllyy  bbee  aaddaapptteedd  ffoorr  uussee  iinn  ooppeerraattiioonnss  tthhaatt  nneeeeddeedd  

aaiirr  ssuuppppllyy  ssyysstteemm  ffoorr  iittss  ssmmooootthh  rruunnnniinngg,,  mmoosstt  eessppeecciiaallllyy  iinn  ccoommbbuussttiioonn--rreellaatteedd  ooppeerraattiioonnss..  
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