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Abstract - It is very important to study the relationship
between power and the temperature in free convection,
because it is very important for any process chemical
engineer to learn the basics & fundamentals of heat transfer.
The purpose of this research is to know the effect of power
input on energy molecules, relationship between power and
surface temperature. This is because; in Chemical industries
we have to deal with heat addition/rejection in many
processes. For example in refineries, heat exchangers and
reactors are used. Free convection apparatus is used for
performing the experiment at laboratory to study the

relationship between power input and surface temperature.

1 Introduction

Convection is a mode of heat transfer. This is such type of
mode in which molecules are used to transfer heat. Due to
the motion of molecules in fluid, energy is transferred from
one molecule to another. The energy which is transferred

between molecules is called thermal energy.

Free convection is the transfer of heat without any

external force. When cold water is allowed to heat from its

In order to obtain good results of the experiment, external
forces were removed. For example ceiling Fans were also
switched off. Errors were also minimized. In this paper,
numerical investigations were also made for the enclosure of

Natural or free convection.

The purpose of this research paper is not only to study the
relationship between power and temperature but also to
find the methods of enhancing the heat transfer via

convection.
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Natural Convection Apparatus.

surrounding heat, the hot water will rise and cold water
will replace it, this is because hot water is less dense. And

This process continuo.
Reasons Behind free convection,

» Free convection occurs due to differences in
densities.

Nu= f(Gr,Pr) ....1
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» Free convection occurs due to Newton’s Law 2 of
cooling. Where h is the heat transfer coefficient.
Q=hA(Tw-Too)
h = Cp(Ts - Ta)/(n/4D?)(Ts-Ta)
=4.18(52.6-33.2) / (3.14/4(0.13)%(19.4)
=8.1 W/m*K

For velocity,

u=4.7m/s

FREE NATURAL CONVECTION ”

Tinned heat exchanger was placed in heat duct.
After that, the normal air temperature was
recorded. Power input used was 20 watts. The
apparatus was allowed to achieve steady state.
When steady state conditions were achieved, the

temperature of plate was noted.

3 Calculations:

Ts =52.6°C
Ta=33.2°C
Ts -Ta=19.4°C

Q =hA(Ts - Ta)
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4 Tables 5 Chart Representations
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6 Conclusions

These readings were performed various times at . . .
It was noted that by increasing the power input

different power inputs i-e 40, 60, & 80 Watts.
the temperature of heated plate was increased.

Similarly, by increasing the power input, with
increment in temperature of plate, however, the
energy of molecules was also increased. When the
molecular energy was studied on microscopic
level, it was noticed that molecules enhanced their

motion.

© 2016, IRJET | Impact Factor value: 4.45 | IS0 9001:2008 Certified Journal | Page 802



’L International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
JET  Volume: 03 Issue: 01 | Jan-2016 www.irjet.net p-ISSN: 2395-0072

9 Biographies

7 Acknowledgements

) ) Muhammad Zain Feroz, Student of Bsc.
In experimental study of this case, we all authors

Chemical Engineering. His research
want to acknowledge Waqar ul Hassan

) ) ) interests focus on heat and mass transfer
(Department of Mechanical Engineering),

research.
Abdullah Saeed (Department of Mechanical

Engineering), Ghazanfar Bashir (Department of

. . . . Ali Feroz Khan, Student of Bsc chemical
Mechanical Engineering), and Hafiz Muhammad
. . Engineering. . His research interests focus
Adnan Qadri (Department of Chemical

. . , , on heat transfer research.
Engineering). They assist us very well in

performing this experiment.

Imran Shamshad, Lecturer, Msc Chemical
8 References Engineering. . His research interests focus

on thermodynamics research.

1) "Convective Heat Transfer Convection Equation
and Calculator". Engineers Edge.

Abdul Rehman Ijaz, BSc. Mechanical
2) Based on a work by Newton published Engineering. . His research interests focus
anonymously as "Scala graduum Caloris. Calorum on Natural convection research.
Descriptiones & signa." in Philosophical
Transactions, 1701, 824-829; ed. Joannes
Nichols, Isaaci Newtoni Opera quae exstant omnia, Muhammad Umer Qadeer, BSc Chemical

Engineering. . His research interests focus
vol. 4 (1782), 403-407.

on heat exchanger research.

3)Natural convection heat transfer from two

horizontal cylinders Olivier Reymond a, Darina B.

Murray a, Tadhg S. O'Donovan b, *

© 2016, IRJET | Impact Factor value: 4.45 | IS0 9001:2008 Certified Journal | Page 803


http://books.google.ch/books?id=x8NeAAAAcAAJ&pg=PA824#v=onepage&q&f=false
http://books.google.ch/books?id=Dz2FzJqaJMUC&pg=PA403

