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Convection –
Free
Convection In
general,
convection is
either the
mass transfer
or the heat
transfer due
to bulk
movement of
molecules
within fluids
such as gases
and liquids.
Although
liquids and

gases are
generally not
very good
conductors of
heat, they can
transfer heat
quite rapidly
by
convection.Wh
at is Natural
Convection -
Free
Convection -
DefinitionNatu
ral Convection
– Heat
Transfer
Similarly as
for forced
convection,
also natural
convection
heat transfer
take place
both by
thermal
diffusion (the
random
motion of fluid
molecules)
and by
advection, in

which matter
or heat is
transported by
the larger-
scale motion
of currents in
the
fluid.Natural
Convection -
Free
Convection -
Nuclear
PowerNatural
convection
heat transfer
is extensively
used in the
following
areas of
engineering:
1. Cooling of
commercial
high voltage
electrical
power
transformers.
2. Heating of
houses by
electrical
baseboard
heaters. 3.
Heat loss from
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steam pipe
lines in power
plants and
heat gain in
refrigerant
pipe lines in
air
conditioning
applications.
4.Heat
Transfer by
Natural
Convection
(Theory) :
Heat ...Natural
convection is
the transfer of
heat due to
movement of
liquid or air
molecules
without
external
sources such
as a pump or
fan. It occurs
because of
Buoyancy
Forces
generated due
to liquid or air
molecules

density
differences.
This density
difference is
caused by the
molecule’s
temperature
difference.Con
vection Heat
Transfer -
Natural and
Forced
ConvectionNat
ural
convection
heat transfer
in the annulus
between two
horizontal
concentric
cylinders has
been a subject
of intensive
research
during the
past decades
due to its wide
applications,
such as in
nuclear
reactor
design,

cooling of
electronic
equipment,
aircraft cabin
insulation,
cooling of
electronic
equipment,
and heating
and
ventilation
control in
building
design.Natural
Convection -
an overview |
ScienceDirect
TopicsThe
heat transfer
rate in natural
convection is
expressed by
Newton’s law
of cooling as:
Q’conv = h A
(Ts ‐ T∞) Fig.
3: Velocity
and
temperature
profile for
natural
convection
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flow over a
hot vertical
plate.
Grcritical =
109 Natural
Convection
over
SurfacesNatur
al Convection
- Simon Fraser
UniversityThe
equation for
convection
can be
expressed as:
q = hc A dT
(1) where. q =
heat
transferred
per unit time
(W, Btu/hr) A
= heat
transfer area
of the surface
(m2, ft2) hc =
convective
heat transfer
coefficient of
the process
(W/ (m2oC,
Btu/ (ft2 h
oF))Convectiv

e Heat
Transfer -
Engineering
ToolBoxNatura
l convection is
a type of flow,
of motion of a
liquid such as
water or a gas
such as air, in
which the fluid
motion is not
generated by
any external
source but by
some parts of
the fluid being
heavier than
other parts.
The driving
force for
natural
convection is
gravity. For
example if
there is a
layer of cold
dense air on
top of hotter
less dense air,
gravity pulls
more strongly

on the denser
layer on top,
so it falls while
the hotter less
dense air rises
to take its
place. This
creates
cNatural
convection -
WikipediaNatu
ral convection
is a method of
heat transfer
in which
natural means
influence the
motion of the
fluid. There is
no influence
from external
facts. This
movement of
molecules in
the fluid is
due to the
differences
between
densities of
different
regions of the
same fluid.
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The density of
a fluid
decreases
when it heats
and vice
versa.Differen
ce Between
Natural and
Forced
Convection |
Compare
...The heat
transfer
coefficient or
film
coefficient, or
film
effectiveness,
in
thermodynami
cs and in
mechanics is
the
proportionality
constant
between the
heat flux and
the
thermodynami
c driving force
for the flow of
heat (i.e., the

temperature
difference,
ΔT): . The
overall heat
transfer rate
for combined
modes is
usually
expressed in
terms of an
overall
conductance
or heat
transfer
...Heat
transfer
coefficient -
WikipediaConv
ective Heat
Transfer
Coefficients
Table Chart
The following
table charts of
typical
convective
convection
heat transfer
coefficients for
fluids and
specific
applications .

Typical values
of heat
transfer
coefficient .
Flow type
(W/m 2 K)
Forced
convection;
low speed flow
of air over a
surface : 10
.Convective
Heat Transfer
Coefficients
Table Chart
...Basically,
natural
convection
cooling
combined with
radiation is
what results
when a fan is
not used in
the cooling
design to
move air.
Instead,
movement of
the air is
induced by
density
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differences
resulting from
the heat
dissipated by
the electronic
components.Si
mplified
Formula for
Estimating
Natural
Convection
Heat ...Hao Du
et al.
investigated
the convection
heat transfer
dissipation of
porous copper
plates under
both forced
and natural
conditions.
Three samples
were tested
with different
porosity under
unsteady heat
dissipation.
They found
that the
forced
convection

dissipated
heat about
5–6 times
higher than
the natural
convection.An
experimental
investigation
of the natural
convection
...Natural
Convection
Heat Transfer
in a
Rectangular
Enclosure
With a
Transverse
Magnetic
Field. J. Heat
Transfer
(August,1995)
Natural
Convection in
an Inclined
Fluid Layer
With a
Transverse
Magnetic
Field: Analogy
With a Porous
Medium. J.

Heat Transfer
(February,199
5)Natural
Convection in
Enclosures |
Journal of Heat
...What is the
relation
between
convection
heat transfer
coefficients of
natural
convection
and forced
convection? a.
convection
heat transfer
coefficient of
natural
convection is
lower than the
convection
heat transfer
coefficient of
forced
convectionNat
ural
Convection
and Forced
Convection - 1
- MCQs with
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...Natural
convection or
free
convection
refers to heat
transfer by
currents
caused either
directly by
gravitational
forces or by
density
differences
between the
cold and warm
spots in a
liquid or gas.
The formation
of natural
convection
currents can
be seen, for
example,
when water is
heated in a
pot.Heat
transfer by
thermal
convection -
tec-
scienceConve
ctive heat

transfer, often
referred to
simply as
convection, is
the transfer of
heat from one
place to
another by the
movement of
fluids.
Convection is
usually the
dominant form
of heat
transfer in
liquids and
gases.Convect
ive heat
transfer -
WikipediaHeat
transfer
coefficient is
the property
in natural/
forced
convection
and to be
derived upon
conditions of
study. The
range of heat
transfer

coefficient (h)
depends on
whether it is
considered
on...
Natural
convection
heat transfer
in the annulus
between two
horizontal
concentric
cylinders has
been a subject
of intensive
research
during the
past decades
due to its wide
applications,
such as in
nuclear
reactor
design,
cooling of
electronic
equipment,
aircraft cabin
insulation,
cooling of
electronic
equipment,
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control in
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design.
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Wikipedia
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Natural
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Natural
Convection
Heat Transfer
Of
The equation
for convection
can be
expressed as:
q = hc A dT
(1) where. q =
heat
transferred
per unit time
(W, Btu/hr) A
= heat
transfer area
of the surface
(m2, ft2) hc =
convective
heat transfer
coefficient of
the process
(W/ (m2oC,
Btu/ (ft2 h oF))
Heat Transfer
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(Theory) :
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The following
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generated by
any external
source but by
some parts of
the fluid being
heavier than
other parts.
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the hotter less
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