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Q#1 Q#1 a- i) Vapor pressure: Pressure at which liquid boils, or pressure of vapor above liquid at
equilibrium state.

Dimensions: ML T2 Units: Pa, N/m?, bar, psi
i) Compressibility of the fluid: It is the volumetric strain per unit pressure change.
Dimensions: M™LT? Units: Pa™

iii) Dynamic viscosity coefficient: It measures the resistance of the fluid to flow under the effect of
shear force.

Dimensions: ML*T™ Units: Kg/m.s, Pa.s, poise,..
iv) Specific weight: It is the weight per unit volume.
Dimensions: ML 2T 2 Units: N/m®

v) Laminar flow: Flow at which particles move smoothly in parallel sublayers.
Turbulent flow: Flow at which particles interchange their sublayer' randomly.
No dimensions No units
vi) Metacenter: It is the point of intersection of axis of symmetry and line of action of buoyant force,
or, point through which line of action of buoyant force is always passing.
No dimensions No units
vii) Boundary Layer: It is a thin layer adjacent to the solid surface in which the flow is affected by the
solid surface; or It is a thin layer adjacent to the solid surface in which the shear is remarkable.

No dimensions No units
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We find first the viscous torque (T) required: Clearance
h
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T=0.1822N.m
power =T.Q2 =1.4577 watt

1-c)



The weight of the rod is acting at the middle of the rod (C.G).

The up thrust R is acting upward at the middle of the immersed portion of the rod. Assume the tension T in the string.

From the equilibrium of forces R = Wiog + T =W, 4 = £,04V10d T R = Pyater X0-8V,,4 9 . Assume that the rod is
making an angle 6 with the horizontal and taking the moment about the lower end of the rod we get

W, ,x2.50080 = Rx2¢0s 6 — —> 2.5p,.V...g = 2, X0.8V.. g — L0 = 0.64

water

The tension in the string T = R- Word = %(0.08)2 x4x1000 X9.81 — % (0.08)? x5x640 x9.81 = 39.448 N

2-a

Air: 180 kPa abs
v
h? Water
80 cm Mercury

p
A B
'® J

b}

350x1000 = 180x1000 + 9810xh + 0.8x13.6x9810
h=6.449 m

Pg = 251.115 kPa



2-b)
A rectangular gate (6m = 4m) is F=pd=(wsina)Ad
hinged at A and supported by a — 9810%* (3 +3cos30) *(4*6)
stopper as shown. Find the reaction

. ) : —1.3 N
at the hinge neglecting the weight of 1,318,000
the gate R T 4*6° /12
4 Vg — FP=—=—"—
=== ==s s==o P 34 (6.464%24)
L — 0.4641m
Y 7 . Atmospheric
\.\.‘1 PIE-EEFLI.J re I_:L_Er — ':]
— 6, Stop —6R,—(3—04641)F
. 3I-04641
Ry=""""F
Water 4 4]

— (0.42265)1318 kN
R4 =55T.05kN

2-C)

i) Condition of stability of immersed body

The center of buoyancy B should be above the center of gravity CG

ii) Condition of stability of floating body

Meta center M should be above the center of gravity CG

3-a)

b-i) Steady flow is the flow whose properties are independent on time.
ii) Potential flow is the flow which has zero vorticity.

iii) Ideal flow is the non-viscous flow; of the flow which has zero viscosity equal zero.
iv) Streamline - An imaginary line in the flow that is everywhere parallel to the local velocity vectors.

( Tm—
Streamline
J v
Figure 4
Streakline - An instantaneous line composed of all particles originating from a given point in the
flow field; or is the locus of particles which have earlier passed through a prescribed point in space.

A timeline is a set of fluid particles that form a line segment at a given instant of time.
A pathline is the actual path traversed by a given (marked) fluid particle.



3-b) €))i-

V= (x* —y?)i - 20
V=Ui+Vj>—>u=x*—-y? v=—2xy
the accelerationa =a,i+a,j

ou ou ou P 3 )
=—+U—+V—>o—>a, =X -y )X +-2xy(-2y) =2x" +2
a U Vy x = (X7 =y )29 +=2xy(-2y) Xy
a,=—+U—+V——>—>a, =(X"— -2y) + =2xy(-2X) =2y° +2
Cala VY y = (X7 =y)(-2y) + =2xy(-2X) =2y~ +2yx
a, =80,a, =160 —a=80i+160]

[<}]

i) The flow will represent a physical flow if au + al =0, for this flow we have a + ol =2X—-2x=0
oX oy ox oy

.. The flow is a physical flow.

iii) The vorticity is given by : ? _8_u =-2y+2y =0
X

oy

: oy y’®
iV) U=x*-y?=—" >y =xy—2-+f(X
) y Y Y= (x)

v:—2xy=—@—>\v=xzy4rg(y)
OX
y3

Ly =Xy -

v y 3

The equation of the streamline passing through the point (1,2 ) is given by: 3X2y - y3 =-2
3-C
Assumptions for derivation of Bernoulli equation
1- Steady flow
2- Flow along streamline
3- Ideal (non-viscous) flow
4-  Incompressible flow

5- No shaft work

6- No heat transfer.
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P = 121728 kSAans

Lo = L]
all
- | ag = eeezem
From the question
F=0%= L
Py
2, =900
¢, =061
Apply Bernoulli,
2 ]
P4 Py I
——tm——tg, = ————tz
pg 2z ' o 22
Take atmospheric pressure as 0,
13780 s
+061=—=
2,8 2g
u, =653mls
0.025)

Q= U61><653><ﬁ[——5—J = 0001957 / &

4-b)

What we know from the question:



Feg=12.62 W/ m®

o, =096
d) = 0 3m
dy =02

Calculate Q.

) = Lf0.0707

For the manometer:

Prr g 82 =Py +pgg(zﬂ _RF)+png?
pr— Py = 19.62(z, —z,)+587423

For the Venturimeter

PL—Pp = 19'.62[32 —z1)+0.803u§

Combining (1) and (2)

08033 = SE7. 423
Lo = 27,047 2 S =

ideal
=2

0.2
Coms = 27047 5 E[Tj

u, = /00314
")
c————(2)
= 0.85%:7 F =

= Oy Phen = D96 x 085 = 0.8 16me” /=

5-a)

——————
b=4
> Y

P

-V, = iVl =21.48m/sec
A2

Q= A1V1 = A2V2

I, 4

m=pA,V, =107kg/sec - Fo + Py A + Py, A, = (-21.48 - 2.2) — F,, = 14.9287 kN



5-b)

- FL-:?
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The velocity in pipe 1 u; = 2.122 m/sec , u, = 8.488 m/sec
Hs = 0.02x20/0.3x( 2.122)? /2g = 0.306 m

hin=0.267755 m

heont= 0.133877 m

Hs, = 0.01x30/0.15x( 8.488)? /2g = 7.344 m
Hou=3.672 m

Hyane= 7.344 m

Hp =20m

El=10.94 m

EL=10m

t,\ I '
1. J o EL=10.94m
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