Experiment No 4
Objective: - Performance analysis of micro-axial flow fans used in cooling of Electronics.

[image: image1.wmf]Prerequisites: -
1. A brief Knowledge about axial fans.
2. Self Reading before Coming to The Laboratory:

· What are Fan Laws?

· How to organize the experiments to verify Fan Laws?

· Prepare Brief Planning and show to the instructor, before start the experiments.

[image: image2.wmf]Minute details about the practical Setup :-( or the theoretical brief background)
In essence, an axial fan is simply a single stage compressor of low pressure (and temperature) rise. 
Fans are used to move a large mass of gas or vapor without appreciable change in pressure. Micro axial fans are used for cooling. The dimensions of these fans are measured in millimeters; common sizes include 60 mm, 80 mm, 92 mm and 120 mm. Fans with a round frame are also available; these are usually designed so that one may use a larger fan than the mounting holes would otherwise allow (i.e., a 120 mm fan with 90 mm holes). The amount of airflow which fans generate is typically measured in cubic feet per minute (CFM), and the speed of rotation is measured in revolutions per minute (RPM). Often, computer enthusiasts choose fans which have a higher CFM rating, but produce less noise (measured in decibels, or dB), and some fans come with an adjustable RPM rating to produce less noise when the computer does not require additional airflow. Fan speeds may be controlled manually (a simple potentiometer control, for example), thermally, or by the computer hardware or by software. It is also possible to run many 12V fans from the 5 V supply, at the expense of airflow, but with reduced noise levels.
These fans are used for cooling purpose in the cabinet of personal computers. They draw air in to the case from outside, expel warm air from inside, or move air across a heat sink to cool a particular component (like the processor of mother board). These fans are used for active cooling. 

Fan laws:

1. Volume flow: 
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2. Pressure: 
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3. Absorbed power:
[image: image5.jpg]



4. Efficiency %:
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Nomenclature for symbols used in this page:-
qv = volume flow of air, m3/sec
n = rotational speed of fan
d = diameter of fan
p = pressure developed by the fan
p = density of air, kg/m3
PR = power absorbed by the fan, kW
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The specifications of some of the fans are specified here:-

Manufacturer: Glacialtech

	

	

	

	

	

	

	

	

	

	

	


Model No: Igloo 5062 Cu Light

Materials: Extruded aluminum, Cu inserts.

Fan Mfg: Power Logic PLA08025S12H

Fan Specifications: 2000RPM, 12V, 0.17A

Fan Dimensions: 25x80x80mm.

Heat Sink & Fan Dimensions: 78x90x90.

Weight: 341 grams.

Includes: Pre-applied thermal compound.

Manufacturer: Coolmaster

	

	

	

	

	

	

	

	

	

	

	


Fan Specifications: 3300±10%RPM, 12VDc
Fan Dimensions: 70x70x25
Heat Sink & Fan Dimensions: 85.4x68.3x41.5
Noise: 19 dBA(min)
Manufacturer: Galaxy Cooler

	

	

	

	

	

	

	

	

	

	

	


Fan Specifications: 2200±10%RPM, 12VDc

Fan Dimensions: Ø92x25mm

Heat Sink : Ø95x38mm

Noise: 23.8dBA(min)

Manufacturer: Galaxy Cooler

	

	

	

	

	

	

	

	

	

	

	


Fan Specifications: 12VDc

Fan Dimensions: 60x60x15mm

Heat Sink : 60x58x24mm

Noise: 31dBA(min)

Wind: 18CFM

Fan Laws:-
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Experimental Procedure/what you should aim at: -
· Draw a neat sketch with all the major dimensions of the test rig and details of all the instruments available on the test rig.
· Study the fan characteristics at various speed.

· Draw the fan performance curve i.e.  Static Pressure Vs air volume for various regulated speeds.

· Draw the pressure Drop curves.
· Draw the Air flow Vs temperature rise for various power transfer levels. 

· Repeat the whole process with different sets of enclosures.

· Study the various fans to understand the geometry of the fan blades. 

· Compare the AC and DC fans performance Curves. 

[image: image10.wmf]What next (Things you can ponder over):-

1. Why did I do this experiment?

2. What is the need to draw a performance curve at all?

3. Will the performance curve show any difference when the shape of sink is changed?

4. What effect does the performance experience when we placed in different enclosures?
5. What are the various others means besides the forced convection cooling of electronic systems?
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· 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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