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Q1

(a)

(b)

(¢)

(d)

Fluid is a state of matter which exists in either liquid or gas.
(1) Explain the differences in molecules arrangement for liquid and solid.

(11) Explain how fluid deform compares to solid.
(6 marks)

Given a situation where TIIREE (3) layers of fluid placed between two parallel plates.
(1) Sketch a full diagram for the situation in Q1 (b) when both plates are static.
(i1) Sketch a full diagram for the situation in Q1 (b) when the top plate is moving
to the right with the velocity Ux.
(4 marks)
Conlrol volume is an iinaginary tegion in which fluid fows in and out of it
(1) Write an equation (o relate volume and mass of fluid.
(i1) Sketch THREE (3) diagrams to show a mass of fluid flows into and out of a
control volume
(4 marks)
A liquid coolant with specific gravity of 0.80 flows into a pump via a 2 cm X 3 cm
square pipe with the velocity of 3 m/s. The coolant is discharged from the pump
through a 2-inch diameter circular pipe. Assume that the fluid is incompressible.

(1)  Calculate mass flow rate of the coolant in kg/s.

(ii)  Calculate velocity of coolant at the outlet pipe.
(6 marks)
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Q2

(a)

(b)

(c)

(d)

Explain the terms below:
(1) Vapor pressure.

(11) Pump cavitation.
(4 marks)

A 0.5-meter radius aluminium ball falls into the bottom of the sea where the pressure
is 300 atin The Lall bulk wodulus, B is 70 >« 10° N ? 1 atin is equal lo 101325 Pa
Calculate the new volume of the ball.

(4 marks)

A torce of 0 0207 N is required to pull a 15 em long wire placed on top of a thin film
of MMuid. Given that 1 dyne/cin — 0.001 N/,

(1) Calculate the surface tension of the fluid, in dyne/cim.
(11)  If the tluid 15 replaced with water, calculate the mmimum force required to pull
(he wite oul ftom the waler, Waler sutface lension is 72 dyne/cin
(5 marks)
A rectangular mirror with the size of 1-meter wide and 3.5-meter high is placed
vertically inside a water tank. The supplier indicates that the mirror can only withstand
a maximum force of 30,000 N.

(1) Calculate the maximum mirror height that can be submerged in the water.

(i)  Calculate the centre of pressure for your answer in Q2 (d)(ii).
(7 marks)
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Q3

(a)

(b)

()

(d)

Pressure in the fluid is the same in all directions.
(1) Sketch a diagram for statement in Q3 (a).

(11) Explain how pressure values are used in orifice and venturi meters.
(4 marks)

Orifice meler and venlui meler ate (wo cottnon [low tate easurement equipment
(ot Tiquid Cowmpate the size and cost belween otifice awd ventui teter

(4 marks)

A 10 om radius of foam ball floats in glycerol where 70% of its volume is under the
glycerol surface Given that glycerol specific gravity is [ 13,

(1) Calculate its buoyant force (N).
(ii) Il the foam density is 550 kg™, calculate its weight (N).

(i) Caleulate the wagnitude and ditection of the net foree expeticneed by the foatn

when it completely submerged in glycerol.
(9 marks)

A small water tank sits on an elevator’s floor. The water inside the tank is 900 cm deep
and the elevator is accelerating upwards at the rate of 2 m.s™ Calculate the gauge

pressure at the bottom of the water tank.
(3 marks)
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Q4

Q5

(2)

(b)

(¢)

(a)

(b)

(c)

(d)

Explain briefly what are the symbol of P, v and z in the Bernoulli’s equation.
(3 marks)

A 20 mm-diameter water jet sends a stream of water vertically to the height of 3 meter.
The water velocity at the height of 3 meter is measured at 3 m.s™.Take density of
water as 1000 kg/m. Calculate the water jet velocity at the tip of water jet.

(5 marks)

Detive the volumeltic (lowtate equation, Q based on Figure Q4 (¢) awd the Betnoulli’s
equation. Ignore the coefficient of discharge, Cd in the final equation.
[Hint: 2, = 2, Ajvy = Ayvy, Q = A X V]

(1? marks)

Based on control volume and momentum balance theory:

(i) State THREE (3) types of control volume.
(3 1natks)

(ii)  Simplify the intepral equation (or conservation of mass, for a steady flow.
(3 marks)

Seawater is pump in a steady condition through a conical-shaped nozzle installed at
the end of a fire hose, as in Figure Q5 (b). If the nozzle exit velocity is 15 m/s,
determine the pumping capacity in m*/s.

(4 marks)

Police is using a fire hose to disperse a crowd. The fire hose delivers 60 Liter/min of
water at a velocity of 15 m/s. One man from the crowd picked up a garbage lid and
use it as a shield to deflect the water. If he is holding the lid vertically, calculate the

amount of force required by him to withstand the water spray.
(5 marks)

A nozzle is attached to a fire hose using a flange. The valve is closed and the bolts
holding the flange are loose. The nozzle diameter is 2 inches. Calculate the force that
will make the [lange (ear aparl when the waler is putnped at 1 atin (101325 Pa).

(5 marks)
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Q6 (a) Explain briefly how pressure drop occur in pipe flow.
(2 marks)

(b) As a design engineer, you are given a budget of RM 550 to purchase and install pumps
and pipe length to supply treated water (at 20°C, viscosity is 0.001 Pa.s) from a dam
located 30 meter away to a research office at the rate of 0.001 m?/s. The objective is
to pump water with the lowest head loss and sufficient pump power, within the given
budget You are lell with two decisions of A and B as shown in (he Table Q6 (bh)
Select a suitable design and justify your decision.

(18 marks)

END OF QUESTIONS
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=

( Diarnator at point 1 {1y Dlametor at point 2 (D)
I\ Area at point 1 {A,} Area at polnt 2 {A;)
e : : A

Figure Q4 (c)

Section (1} (pump discharge)

Section (2) (nozzle exit)
\ g o Flow

& v2=21m/s
Q D> =40 mm
L
= *Controt volume
Figure Q5(b)
Table Q6 (b)
Design A Design B
Pipe A diameter = 2.54 cm Pipe B diameter = 3.81 cm
Pipe A price = RM §/meter Pipe B price = RM 9.50/meter
Pump A power — 17 Watt Pump B power — 2 Watt
n! n!

e =
Pump A price = RM 100/unit Pump B price = RM 85/unit
No fittings required No fittings required

TERBUKA

CONFIDENTIAL



CONFIDENTIAL DAK 12403

FINAL EXAMINATION
SEMESTER/SESSION : SEM 12020/2021 PROGRAMME CODE : DAK
COURSE NAME : FLUID MECHANICS COURSE CODE. : DAK 12403

List of fotmula

A =mD%/4q m=pxXAxXv
i = B P1 X AL X1y = py XAy X1,
P Pl+vlz+ _Pi_l_i*f_'_
ML—Q X p pg 2g 21—,09 2g "2
# M o [ '
= p.dV—l—J pU.n.dA
2L e at)y, ¢s
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X = i Lou

1
FR=Zpgd><Bd Fy = PAj —PA gy
1 m?® = 1000 Liter

Y, = 0.5d + B’
R 0T 12X 0.5d x (Bd) d=amy
1 Re =@
Fp=\|pgs+=pgd | x Bd H
2 64
Yp = (s + 0.5d) + Bd” ' R—Oeg(lc;mma‘r)
=(s+0.
4 12 x (s 4+ 0.5d) x (Bd) = ———— (turbulent)
Re(0:25)
L= fX—X—
W = popjgV b 2g

Py = pgh; x Q = Watt
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