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Chapter 1

Basic of fluid dynamic

This chapter comprises of some elementary definitions which may be uscful for the better

understanding of the next two chapters.
1.1 Fluid

Any substance which shows resistance to its internal molecular structure when external
force applies. Liquids and gases arc identified as fluid since they deform continuously in

response to shear stress.

1.2 Types of fluids

1.2.1 Newtonian fluid

Such fluid which obeys Newton’s law of viscosity is called Newtonian fluid. Newton’s law

of viscosity is given by

T=pH—. (L.

Where, 7 is the shear stress, 4 is the viscosity of fluid, du/dy is the shear rate or velocity

of gradient, Gases and most common liquids are tends to Newtonian fluids. Most common
examples are Water, thin motor oil, air, sugar solutions, silicone, etc.

1.2.2 ‘ Nanofluid

Nanofluid is a fluid containing nanometer-sized particles, called nanoparticles. These fluids
are cngincered colloidal suspensions of nanoparticles in a base fluid. The nanoparticles
used in nanofluids are typically made of me‘t'allsf oxides, carbides, or carbon nanotubes.

Common basc fluids include water and ethylene glycol.
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The effective thermal conductivity kn,‘”, electric conductivity o, and heat capacitance

(c,) ~ models are specified as follows

k, = bk 3.14
o gk (1-&)k, (3-14)

nf
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In above, the subscripts mand nf are used for packing beds nanofluid. In the present of

nanoparticles. o, 1s the electric conductivity, (C,,)' heat capacitance and thermal

nf

conductivity Is given as

o, +20,+2(c, -0, )¢ (3.17)
o.n/ = » : O./‘a
O-.\' +2O’/' —(O..c ~O./)¢
(1-¢)(rC, ), +¢(rC,), (3.18)
(CI’),,/ = p’ >

kv 2k, v 2(k,, kN1 8)
/(W + 2k, ‘(/‘,y(. -k, )(l + ’3')‘¢

k,. (3.19)

Where thermal conductive &, with layer arpund the particles is defined by
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