Experiment No 1
Objective: - Study of centrifugal blower with Airfoil type vanes
Measurement of:-

· Efficiency curve  
· Static pressure 
[image: image1.wmf]Prerequisites: -
1. A rough idea of Vane-Airfoil.
2. Theory of centrifugal Blower. 
3. What are impellers?

..

..
[image: image2.wmf]Minute details about the practical Setup :-(or the theoretical brief background)
For Vane-Airfoil:-
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A vane-airfoil combination for shifting forces associated with an airfoil. The vane-airfoil combination includes an airfoil moving through a fluid, such as air. A plurality of vanes is positioned in front of the airfoil to divert the path of the fluid to the airfoil. The change in the path of the fluid rotates the forces associated with the airfoil in relation to the original path of the fluid. Specifically, a lift force is rotated to provide a thrust component force, as well as a lift component force. In addition, a drag force is rotated to provide a lift component force, as well as a reduced drag component force. The airfoil may be any type of airfoil, such as a rotating cylinder. The vane-airfoil combination may also include a fore-body and an after-body for reducing the pressure along an upper portion of the airfoil.

Centrifugal Blower:- 
A centrifugal fan/ blowers use the kinetic energy of the impellers or the rotating blade to increase the pressure of the air/gas stream which in turn moves them against the resistance caused by ducts, dampers and other components. Centrifugal fans accelerate air redially, changing the direction (typically by 90o) of the airflow. Centrifugal fan is a constant CFM device or a constant volume device, meaning that, at a constant fan speed, a centrifugal fan will pump a constant volume of air rather than a constant mass. This means that the air velocity in a system is fixed even though mass flow rate through the fan is not.
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Centrifugal Fan blades

When one fan can’t afford the necessary flow and pressure, the fans must be run in series two or more, in order to achieve the goal. The pressure of the centrifugal fan is high, so it is widely used in the production and has high using frequency, the centrifugal fans in series are often applied in practical production. According to the relevant statistics, fan power consumption accounting for 12% of the total electricity consumption.

For the impeller:-
An impeller is a rotor inside a tube or conduit used to increase the pressure and flow of a fluid.

Working of Impeller:-

Air or gas enters the impeller through the inlet nozzle which provides slight acceleration to the air before its entry to the impeller. The action of the impeller swings the gas from the smaller to larger radius and delivers the gas at high pressure and velocity to the casing. Thus unlike the axial type, here the centrifugal energy also contributes to the static pressure rise. The flow from the impeller blades is collected by a spirally shaped casing known as scroll or volute. It delivers the air to the exit of the blower.
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Fluid flow in an impeller.
Fabrication of an impeller:-
The centrifugal fan impellers can be fabricated by welding curved or almost straight metal blades to the two side walls of the rotor or it can be obtained in one piece by casting. Such an impeller is of enclosed type. The open types of impellers have only one shroud and are open on one side. A large number of low pressure centrifugal fans are made out of thin sheet metal.
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Different impellers
Impeller size and shape: The peripheral speed of the impeller with a given geometry is decided by the stage pressure rise. Therefore for  the desired value of the peripheral speed there are various combinations of the impeller diameters and the rotational speeds. 

Straight or curved sheet metal blades or aerofoil shaped blades have been used in centrifugal fans and blowers. Sheet metal blades are circular arc shaped or of a different curve. They can be either being welded or riveted to the impeller disc. The blade exit angles depend on whether they are backward –swept, radial or for forward –swept.

Number of blades: The number of blades in a centrifugal fan can vary from 2 to 64 depending upon the application, type and size. Too few blades unable to fully impose their geometry on the flow, where as too many of them restrict the flow passage and lead to the higher losses.
Important Formule:-

Q(m3 /sec) = CdA1[(2Δp)/ (ρ(1-(A1/A2)1/2)]1/2, where

       A1 = πd1 2/4

       A2 = πD2/4

       Pb =[ (3)1/2*Pwat]/cos ϕ

       ηmech = Q(m3/s)*Δptotal*100/Pb(W)

       ηstatic = Q(m3 /s)*Δpstatic (Pa)*100/ Pb(W)
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Experimental Procedure/what you should aim at: -

For Cascade:

· Draw a neat sketch with all the major dimensions of the test rig and details of all the instruments available on the test rig.

· Measurement of pressure across orifice.
· Measure the pressure at suction and discharge.

· Repeat the same for different type of impellers and valve openings.
[image: image9.wmf]What next (Things you can ponder over):-

1. Why did I do this whole experiment? (What is the technical applicability in real world?)

2. What difference does a single airfoil have in comparison to vanes-airfoil?

3. What are the different manufacturing companies involved in making turbo machinery blades, airfoils impellers and centrifugal blower?
4. What are the varieties of applications for which impeller blades are designed?

[image: image10.wmf]Submission of Report:

· A single report per group.

· All are equally responsible for the preparation of the report.

· Should answer the question on your report.

· Each Report will be evaluated for 10 points.
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