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ABSTRACT:

Over the last decade, micromachining technology has
been increasingly used to develop highly efficient
heat sink cooling devices due to advantages such as
lower coolant demands and smaller Machine able
dimensions. Heat sinks are classified as either single-
phase or two-phase according to whether liquid
boiling occurs inside of the micro-channels.

In this thesis, two different shapes, rectangular and
trapezoidal shape of the micro channel heat sink is
analyzed for heat transfer properties, temperature
distribution for three different materials Graphene,
Aluminum and Silicon, by varying dimensions of the
micro channel. Water is taken as the cooling fluid.
Modeling is done in Pro/Engineer, Thermal analysis
and CFD analysis is done in Ansys.

The boundary conditions for thermal analysis are
heat flux, for CFD analysis are heat flux and
volumetric flow rate. Three different heat fluxes are
considered for analysis.

I. INTRODUCTION

Thermal Energy stands for the vital materialization of
all forms of energy. Transfer of heat from one place to
other, from one medium to a different and reunion the
challenges of accomplishing this transfer under a
variety of restrictions have been the objectives of heat
transfer research ever as fire was cultivated.

The fundamental Equation of heat transfer by
convection is articulated as
g=hA (Ts-Ty)
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INTRODUCTION TO CYLINDER:

Microchannels know how to be defined as channels
whose sizes are less than 1 millimeter and superior
than 1 micron.Above 1 millimeter the flow exhibits
behavior that is the same as most macroscopic flows.
At present, microchannels have trait dimensions
anywhere from the submicron level to hundreds of
microns. Microchannels can be made-up in many
materials — glass, polymers, silicon, metals — using
various methods together with surface
micromachining, bulk micromachining, molding,
embossing, and conventional machining  with
microcutters.

Micro-channel heat sinks comprise a new cooling
technology for the removal of a large quantity of heat
from a small area. The heat sink is typically made from
a high thermal conductivity solid such as silicon or
copper with the micro-channels fabricated into its
surfaceby either precision machining or micro-
fabrication technology.

These micro-channels have trait dimensions ranging
from 10 to 1000 Im, and serve as flow ways for the
cooling liquid. Micro-channel heat sinks unite the
attributes of very high surface area to volume ratio,
large convective heat transfer coefficient, small mass
and volume, and small coolant account.These
attributes make these heat sinks very suitable for
cooling such devices as high- performance
microprocessors, laser diode arrays, radars, and high-
energy-laser mirrors.
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THERMAL ANALYSIS OF MICRO CHANNEL
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CFD ANALYSIS OF TRIANGULAR MICRO
CHANNEL
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CONCLUSION

In this thesis, a Micro channel is designed and
modeled in CATIA. The design and parameters are
taken from journal paper. The Materials used for micro
Channels are Aluminum Nitride and Beryllium Oxide.
The Reason why to took these materials is theses are
high thermal conductivity, high thermal Gradient and
low machining cost and machinability is high and high
availability. In this thesis we compare Thermal Flux
and Thermal heat transfer rates of those two Micro
channels of different cross-sections. Main theme of the
Project is to increase the surface area of the Micro
Channel so that efficiency of Micro channel increase.

The analytical study is done in ANSYS software for
studying the fluid flow and heat transfer in micro
channel heat sink using different cross section and
different materials, conclusions were made based on
the Ansys report: Heat transfer coefficient is best in
Trapezoidal section, followed by triangular .

After going through the Ansys reports we conclude
that microchannel heat sink with trapezoidal channels
made with aluminum nitride will cool the much faster
than other models these conclusions are made based on
the minimum temperature, minimum thermal flux and
maximum thermal gradient.
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