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OPTIMIZE LIMITATIONS IN A HEAT PIPE BY VARYING
FLUID PROPERTIES AND WICK STRUCTURES

OVERVIEW

A heat pipe is a high heat flux, passive heat transfer device which uses the evaporation,
condensation, and surface tension of a working fluid to attain an extremely high thermal
conductivity. Broadly speaking, in terms of a heat pipe, the vapour flow from the evaporator to
the condenser is caused by the vapour pressure difference. Meanwhile the liquid flow from the
condenser to the evaporator is produced by the forces, such as capillary force and gravitational
force. Regardless of the orientation of the heat pipe the basic principles are the same. Hence it is
effective to enhance the heat transfer by concentrating on the optimum flow of evaporated

vapour and condensed liquid.
OBJECTIVES
The main objectives of heat pipe design has been focused on

e high performance
o light weight

e Jow cost
Methodology for above thesis work can be summarized as follows:

o Establish laboratory facilities for heat pipe fabrication and testing.

o Specifications of the Heat Pipe
Grooved type wick: Depending on the shape of the grooves, there is a difference
in performance. Manufacturing costs are low with this type of heat pipe because
the grooves are easier to make, however the technique is much more susceptible
to gravity and can be orientation specific in use.
Micro groove: Miniature heat pipes with micro axial grooves can be successfully
used in electronic components cooling systems.

Flat heat pipe (FHP): FHP increases in the maximum heat load capacity.




Nano fluids: Fluid consist of various nano particle for increasing the
effectiveness of the heat pipe.
o Perform tests regarding the heat transfer efficiency and temperature characteristics of
heat pipes.
e To determine the efficiency of the heat pipe at varying fluid properties.
e To determine the efficiency of the heat pipe at varyingwick structure (multiple layers)
and wick bed alignment.

e Validate experimental results using computational analysis.
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Semester Degree Examination(CUCSS) , JUNE 2014

The following is the cumulative grades awarded to the candidate at the Final
Credits | Letter | Crodit Date Of

Course Code Course Title
Grade Point Exam
SEMESTER |
MIT10 101 APPLIED MATHEMATICS 4 D 24.00 | 1/2013
MIT10 102 ADVANCED THERMODYNAMICS 4 B 22.00 | 12013
MIT10 103 ADVANCED FLUID MECHANICS 4 B 32.00 | 172013
MIT10 104 ADVANCED HEAT AND MASS TRANSFER 4 c 20.00 | 1/2013
MIT10 105C DIRECT ENERGY CONVERSION SYSTEMS 4 c 208.00 | 1/2013
MIT10 106P IC ENGINE LABORATORY 2 B 16.00 | 12013
MIT10 107P SEMINAR ; B 16.00 | 1/2013
Semester-| SGPA-I:7.33
SEMESTER Il ;
MIT10 201 COMBUSTION AND EMISSION IN | C ENGINE a B 32.00 | 7/2013
MIT10 202 COMPUTATIONAL FLUID DYNAMICS 4 B 32.00 | 72013
MIT10 203 PLANT MAINTENANCE AND SAFETY 4 B 32,00 | 7/2013
MIT10 204A INTERNAL COMBUSTION ENGINE DESIGN 4 c 28,00 | 7/2013
MIT10 2058 DESIGN AND ANALYSIS OF THERMAL SYSTEMS 4 c 20.00 | 7/2013
MIT10 206P SEMINAR 2 8 20,00 | 7/2013
MIT10 207P MINI PROJECT 2 B 16.00 712013
Semester-ll | SGPA-l : 7.83
SEMESTER Il ,
MIT 10 301B AUTOMOTIVE ENGINE SYSTEMS 4 B 32,00 | 12/2013
MIT 10 302A INDUSTRIAL ENERGY MANAGEMENT 4 A 36.00 | 12/2013
MIT 10 303P INDUSTRIAL TRAINING 1 B 8,00 | 1272013
MIT 10 304P MASTERS RESEARCH PROJECT(PHASE) 6 A 54.00 | 12/2013

Semester-lll I SGPA-IIl : B.67

SEMESTER IV
MIT10401P | MASTERS RESEARCH PROJECT PHASEl T2 [ A | 10800 | 6/2014
Semester-1V | SGPA-IV : 9.0

Programme Tolal Credils Acquired : 75 (Core: 55, Elective: 20, Dissertation: 0) CGPA : 8.03
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MLMCE/Exp/2019 10/04/2019

XPE CE C

This is to certify that M. Benphil. C. Mathew had been working as Asst. Professor in the
Department of Mechanical Engineering at Mangalam College of Engineering from
17" September 2014 till date,

During the period, we found him to be sincere, hardworking, and dedicated with a

professional attitude. We wish him success in all future endeavors.

This certificate is issued as per his request for Ph D application purpose.

—— Registered Office: Mangalam Complex, P.B No.3, S.H Mount, Kottayam, Kerala-686006, Ph:+91-481-2563024
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