1. Ideal Fluid and Real Fluid

e |dealfluid _
A fluid is said to be ideal if it is assumed to be both i mcom

and non-viscous. Its bulk modulus is infinite. .-!

e Real fluid
Real fluid have viscosity, finite compressibility and surface tensio

Remember: [HETNrururur I PP PIPPRPRPR PR PR PRPPRERI PP 5

M |deal fluid has no surface tension.
™ ldeal fluid are imaginary and do not exist in nature.

' 2. Specific Weight, Specific Volume, Specific Gravity =
e Specific weight (w) or weight density -4
_ Weight mg _
e v
where, p = Density, g = Acceleration due to gravity
S.1. unit of specific weight is N/m?
Specific weight of water = 9810 N/m?
e Specific Volume

e
Density  p
i 1 1
Specific vol fth Y= — = —— =0. 3/kg
P volume of the water: v > = 1000 0.001m
* Specific gravity (S) or Relative density
Specific gravity = Density of fluid
Density of standard fluid
Specific weight of fluid
i Specmc weight of standard fluid
B [y e
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3. Newton’s Law of Viscosity

du de

dy a?

T = Shear stress
u = Coefficient of viscosity or
absolute viscosity (or dynamic viscosity)

u
Here, — = Velocity gradient
dy Y9
(cji_t = Rate of angular deformation or Rate of shear strain

* For Newtonian fluid, coefficient of viscosity remain constant.

4. DynamicViscosity and Kinematic Viscosity
Due to viscosity a fluid offer resistance to flow
(i) Dynamic Viscosity (p):
* Its Sl unit is pascal-second or Ns/m? or kg/ms
® |ts CGS unit is poise = Dyne-s/cm?
* 1 poise = 0.1 Ns/m?
(ii) Kinematic Viscosity,

Dynamic viscosity (p)

Mass density (p)
* Its Sl unit is m?/s
e |ts CGS unit is cm?/s or stoke
e 1 stoke = cm?/s = 10* m?/s

Remember: [IYITINUIIRRISTIINIII i ——

M Viscosity of liquids decreases with temperature whereas viscosity
of gases increases with increase in temperature.

M Liquids with increasing order of viscosity are gasoline, water, crude
oil, castor oil.

M Viscosity of water at 20°C is 1 centipoise.
M Viscosity is due to

» Intermolecular forces of cohesion [dominant in liquids]

« Transfer of molecular momentum between fluid layers [domlnant =
in gases].

-
_' l-“"" ‘
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Non-Newtonian Fluids

These do not follow Newton’s law of viscosity. The vfﬁ;ﬂ
between shear stress and velocity gradient is 3

Te= A(du) +B
dy

where A and B are constants depending upon type of ﬂu
condition of flow.

(i) For Dilatant Fluids: n > 1 and B = 0,
Example: Butter, Quick sand.

(ii) For Bingham Plastic Fluids: n = 1 and B # 0
Example: Sewage sludge, Drilling mud, tooth paste :

These fluids always have certain minimum shear str
they vyield.

(iii) For Pseudoplastic Fluids: n< 1 and B =0
Example: Paper pulp, Rubber solution, Lipsticks, P
Polymetric solutions etc.

(iv) For Thixotropic Fluids: n < 1 and B # 0
Viscosity increases with time.
- Example: Printer ink and Enamels.
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Dilatant

. l Ideal fluid
TO

!

¢ o

du
dy

6. Compressibility (B), Isothermal Bulk Modulus (k;) and
Adiabatic Bulk Modulus

e Compressibility (B)
It is inverse of bulk modulus of elasticity.

B 1 —-dv _ dp
k vdp ~ pdp
where, k = Bulk modulus of elasticity
p = Density; v = Specific volume
¢ |sothermal bulk modulus (k)
Kr = Pina = PART
e Adiabatic bulk modulus
Ka =Y Prinal
G
Here, y= 2
CV

o Specific heat at constant pressure
¢, = Specific heat at constant volume

7. SurfaceTension/Pressure Inside Drop, Bubble and Jet
Surface tension occurs at the interface of liquid and a gas or at the

w’
il

interface of two liquid. Surface tension is inversely proportional te-;_f:;;

- temperature and it also acts when fluid is at rest. Y, I e
B . Laqwd tends to minimize its surface area and henoe wﬁagg@ nerg
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w Excess pressure inside jet

Here d = Diameter of drop, p = Gauge pres U "l'

B s v eresneedsnonossesesarsossssrbosmassseedet i

V] Itis a surface phenomenon
M Itis force per unit length (N/m) |  "_
M Forwater-air interface at 20°C its value is 0.0736 N/m and Air-m

Interface 6 = 0.480 N/m 4] i
M At critical point, liquid-vapuor state are same thus surface te 1SicC
M It is due to cohesion only

......................................................................................................

8. CapillaryAction
» Height of water in capillary tube
’ 4 oCcos6
pgd
where, h = rise in capillary, o = surface tension of wate
d = diameter of tube R
8 = angle of contact between the liquid and the mé
# = 0° for water and glass (clean)
0 = 128° for mercury and glass (clean)

h =

T
Level Rlses Falls
0 <90° > 90°
Ex.: | H,O-glass Hg-glass

. * When a liquid surface supports another Ilquid of @
~ then rise in capillary is given as ol S
S _ 4ocos | e

" (-p,)od e
action is due to both adr
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