Experiment No 3
Objective: - Study of flow through axial compressors. 

1. Draw the speed vs. pressure rise &
2. Pressure rise vs. flow rate profile for axial flow compressor.
[image: image1.wmf]Prerequisites: -
1. A brief knowledge of axial flow compressors.

2. Concept of stage.
3. Role of Stator

4. Role of Rotor

5. The concept of Degree of Reaction
6. Prepare Brief Planning and show to the instructor, before start the experiments.

7. …
[image: image2.wmf]Minute details about the practical Setup :-( or the theoretical brief background)
A gas compressor is a mechanical device that increases the pressure of a gas by reducing its volume.
The basic components of an axial flow compressor are a rotor and stator, the former carrying the moving blades and the latter the stationary rows of blades. The stationary blades convert the kinetic energy of the fluid into pressure energy, and also redirect the flow into an angle suitable for entry to the next row of moving blades. Each stage will consist of one rotor row followed by a stator row, but it is usual to provide a row of so called inlet guide vanes. This is an additional stator row upstream of the first stage in the compressor and serves to direct the axially approaching flow correctly into the first row of rotating blades. For a compressor, a row of rotor blades followed by a row of stator blades is called a stage 

A compressor gives its best performance while operating at its design point, i.e at the pressure ratio and flow rate and for speed which it has been designed. However, like any other machine or system, it is also expected to operate away from the design point. Therefore, knowledge about its behavior at off design operation is also necessary.
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In IIT Delhi we have a special axial compressor which was developed here itself. The unique feature of this compressor is that it creates the effect of a compressor having a large number of stages by employing a smaller number of stages. Normally stators are stationary and rotor rotates. The alternate movement of fluid across rotor-stator combimation creates the compression. Each set of rotor and stator is called a stage. But here in our contra-rotating axial compressor the stator is rotated in a direction opposite to the rotor and this creates the compression effect equivalent to more number of stages employed in normal compressors. The counter rotation of stator is used to enhance the pressure ratio of the compressor. 
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Experimental Procedure/what you should aim at: -
· Draw a neat skecth with all the major dimensions of the test rig and details of all the insturments available on the test rig.

· Measurement of velocity profile along the radius of  the compressor at the inlet of rotor.

· Measurement of static pressure at inlet to rotor, exit of the rotor and exit of the stator for various speeds and flow rates.

[image: image5.wmf]What next (Things you can ponder over):-
1. Why did I do this whole experiment? 

2. What are the different manufacturing companies involved in making compressors?

3. Compressors operate at adverse pressure gradients. 

4. What are the different types of compressors available for commercial uses? 
5. Can I find the historical lineage of how compressors of the day came into being?
[image: image6.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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