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ABSTRACT

Ceiling fans are widely used as a means of providing thermal comfort to occupants in an
indoor environment all around the world and it contributes to a significant portion of annual
energy consumption throughout the world. A number of standards for efficiency analysis of
ceiling fans are employed by many countries, with the intention of making ceiling fans more
efficient. In these test standards, different test setups have been utilised. Work performed on
analysis of the effect of these setups on performance evaluation of ceiling fans is currently
unavailable. Further, there is a scarcity of research work performed on analysis of flow
characteristics around a rotating ceiling fan. Understanding the proper flow around a rotating
ceiling fan can lead to designing more efficient fan blades, which can lead to significant
energy savings. Therefore, this study is split into two sections. In section one, a systematic
investigation of the different test standards available for performance analysis of ceiling fans
Is performed, namely standards considered are ANSI/AMCA 230 standard, IEC 60879: 1986
standard, SLS 1600:2011 standard and Energy Star v1.2 standard for performance testing of
ceiling fans. In section two, a flow physics analysis around a ceiling fan is carried out. For
these, a CFD model was developed and it was validated using experimental results. The
analysis of test standards was carried out by using a RANS method whereas the analysis of
flow physics was carried out by using LES method. The numerical results obtained shows
that the test cylinder present in some of the standards mentioned above, does not have a
significant impact on the measured performance of the tested ceiling fan (variation is less
than 2%), therefore having a test cylinder at an extra cost have no benefit on the measured
results of ceiling fan testing. On the other hand, maintaining test cylinders for every fan size
would impart a significant cost on the testing process and having a cylinder which is not
correctly aligned can lead to inaccurate readings. From the flow results of the LES
simulations, creation of two major vorticial structures is seen arising from the tip and the
root of the blade. As these vorticial structures move further downward, more vortices were
formed due to the action of these and the number of vortices keep growing with flow time,
resulting the flow to become turbulent with the flow time. Furthermore, it was seen that the
flow transition from laminar to turbulent occurred at the mid chord section, starting from the

deflected section of the blade.
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