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Abstract— the paper deals with optimization of the overall
efficiency of a high mass-flow rate axial Fan meant for cooling
purpose of electronic devices by shifting the motor assembly
towards the rim (making it a rim driven Fan) and reducing the
size of the hub. The design procedare aims to Improve the blade
geometry for reducing the losscs duoe to swirts and vortex thus
increasing the overall efficiency of the Fan. The deaign procedare
follows an inverse method where ia the air foil sections are
derived from the mean-ine profiles. The CFD Analysis reveals
that the vortex and swirls were redeced 1o 3 certaln extent a¢
compared to the normal axial Faa with metor mounted In the
hub.

Keywords—ailal Fan, cooling, optimiration, swirls, vortex ,
Rim motor, BLDC motor

. PROBLEM DEFINATION

A fan can be thought of as a low-pressure air pump that
utilizes power from a motor to output a volumetric flow of

air ot a given pressure. An axial flow fan moves {luid parallel
to the axis of rotation. Axial fans can have wide operating
characteristics depending on the blade width, chord length,
shape, number of blades and tip speed. Axial fans arc
generally used when a higher air flow rate 1§ required in the
system. So, depending on the application for which the fan has
to be used for, the designer has to develop their own design
technology o as to attain maximum efficiency. The analysis
needs to be done by modifying various design vanables, so the
cfficiency of the fan depends on design parameters.

There are two methods for designing a fan direct and indirect
method.

Direct method assumes the profile generation through
systematic geometrical technique and senes of geometries that
results in determining the most cfficient acrodynamic
performance. It involves air foul shapes with analytical
polynomials and it shows that continuous curvature and slope
are necessary to improve blade design, other direct method
describes of the parametric fourth order which results

University), Vasai(W).
zamre63(@gmail.com

University), Vasai(W).
a -asatkarf@gmal

Prof. Madhumita Dutta
Department of Mechanical Engg.
Vidyavardhini's college of Engincering and
Technology(AfTiliated to Mumbai
University), Vasai(W)

«

continuous slope of curvature with smooth Mach number and
pressure distributions. Also, a mixture of analytical
polynomials and mapping the air foil surfaces from a desirable
curve distribution will provide an improved blade surface. But
we have used the inverse design methodology where the air
foil sections are being developed using the mean line profile
and specifying various inlet and outlet angles for difterent
sections. Mecan line profile is one dimensional. During the
designing process a sct of different inlet and outlet angles were
obtained and so the combination of these different angles has
been used for iterations and blade profiles have been created.
After the analysis of these various iterations the best of the
iteration has been chosen for the development of the model.
For dnving the Fan BLDC motor was selected and designed
for the use. A Motor construction selected was such as to
encompass the fan so as to make maximum use of area for air
flow and reduce any obstruction for air flow.

1. DESIGN METHADOLOGY
A List of Symbols

q. Volume Flow Rate (m*/sec)

D outer diameter of the Fan (m)

py Static Pressure of the Fan (Pa)

pv Total Pressure of the Fan (Pa)

per Dynamic Pressure of the Fan (Pa)
@ Flow Coefficient

v Pressure Coeflicient
8., Diameter Number
0, Speed Number

n rotor speed (rpm)
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