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UI;Ii‘\?:::ity Department Enginete);'ing
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Course Title: Theory of Vibrations Date: 29/ 1 /2022
Course Code: MPD3153 Final exam Allowed time: 3 Hours
Year: 3™ year Mech. Power. Eng. No. of pages: 2 pages
Selve the following questions (Total marks 85)

Q1- Find the equation of motion and the natural frequency for the mechanical system shown in Fig. 1,
motion in terms of x using the energy method. The disk A rolls without slipping and the pulley B
rotates around the fixed center O.

bR
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Fig. 1.

Q2- For the mechanical system shown in Fig. 2, the uniform bar has mass moment of inertia I and
pinned at point 0. Find the equation of motion in terms of 8 using Lagrange’s formula. Also,
find the damping ratio and natural frequency.

1/2 ) 1/2
| O I
i
apd /4
oA
Fig. 2.

Q3- In a spring mass system, the mass is 10 K g, the spring stiffness is 16 KN/m and the damping
constant is 1600 N.s/m. the mass is displaced by 0.01 m and released with a velocity 2 m/s in the
direction of return motion. Find ’

(a) Circular frequency.
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(b) Damping ratio.
(¢) Displacement after 0.01 s.
Direction of velocity

P <4
Equilibrium positiom :
—X
H 1
k i
i

MA——

¢ i ; Q
Fig. 3. '

Q4- A vibrating system having 50 Kg mass and spring stiffness of 500 N/m is having dry friction
damping with limiting frictional force equal to 6 N. If the mass is given initial displacement of
300 mm, find:

(a) Reduction of amplitude per cycle.

(b) Number of cycles before stopping.

(c) Time elapsed before stopping.

(d) Distance at which the mass stops from the mean position.

LRI
—

Q5- A machine of 100 Kg mass is supported on springs of total stiffness 700 KN/m and has an
unbalanced rotating element, which results in a disturbing force of 300 N at a speed of 2500 rpm.
Assuming a damping ratio of 0.25, determine:

(a) Amplitude of vibration.
(b) Transmissibility.
(c) Transmitted force.

Q6- Consider a viscously damped two-degree-of-freedom spring-mass system shown in Fig, 4. The
motion of the system is completely described by the coordinates x, (t) and x,(t) which define the
positions of the masses m; and m, at any time t from the respective equilibrium positions. The
external forces f; (t) and £, (t) act on the masses my and m,, respectively. Find:

a) the equations of motions in matrix form;
b) the natural frequencies, the normal modes and mode shapes when k; =30 N/m , k, =5 N/m,
ks=0N/m,m; =10Kg.,my, =1Kg,¢c; =c, = ¢3=0N.s/m.

Lx_l__(_Q, x2(t)
f1(®) L2 .
k k ks
P 1 2
A AN _ NN—
f" my - | omy g
5 €1 a0 e, 0.0 5 F
?ffffffﬁ?ﬁ?ffffffﬁ5'?;';"fff.-’f-""ffﬁwffﬂffffffffffffffffff.-“?xr"')f-',"f.-"ffff.-"f;",-d

Fig. 4.
With best wishes
Dr. Abdelhameed Zayed
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Tanta University Course: Fluid Mechanics (2)
Facuity of Engineering Code: MEP 311
Mech., Power Engineering Dept. | Final Exam, Full Marks: 75.0 marks
3 Year Power Mechanics, 1* term | Time allowed: 3.0 hrs No of pages: 2.0
Examiner: Dr. Ayman Refaat Date: 25-01-2022

IC ()uestmn (1) (15 Mar
L. Derive Darcy formula for loss of head due to friction in pipelines? (5.0 Marks)

| 2. One end of a horizontal pipe 40 cm in diameter, 100 m long, and 0.80 cm wall thickness is
connected to a water tank in which the water level height is 10 m. The other end of the pipe is
discharging water freely into the atmosphere. There is a gate valve in the middle of the pipe with a
loss coefficient of 0.20. Taking the minor losses into account, and 1=0.04, determine
The discharge through the pipe;
The power transmitted through the pipe;
The maximum power transmitted through the pipe;
The efficiency of power transmission;
The pressure rise if the valve of the pipeline is suddenly closed with the transmission of water
at maximum power. Take the Bulk’s modulus of elasticity of water.' is 2.1*10° Pa, and Young’s
modulus of elasticity of the pipe material is 21*10'° Pa. (8.0 Marks)
J 3. Define the followmg expressions:
(b) Hydraulic inertia (2.0 Marks) |

—‘ uestlongZ“ S

1. Deduce a relation for calculating the time of emptying from one reservoir into another reservoir

through a long pipe. (7.0 Marks)

| 2. A pipe 50 cm diameter and 5000 m long connects two reservoirs A and B. The difference between
their water levels is 25 m. Half way along the pipe there is a branch, which is connected to a third
reservoir C, Neglecting the minor losses, and f = 0.024. Determine the water discharge supplied
to the reservoir B, if
(a) No water is supplied to reservoir C,

(b) The water discharge supplled to reservoir Cis 0.12 m?/s.

zuestlon 131 ” 15 Marks)

1. Derive the discharge formula for flow through a By-pass over the main pipe? (4.0 Marks)
| 2. A pipeline ABC 180 m long is laid on an upward slope of 1:50. The length of portion AB is 90 m

| and its diameter is 15 cm. At section B, the plpe suddenly enlarg:,ed to 30 cm dlameter SO up to section |

|Pagel



3{ Cfora Iength of 90 m. Thewater flow rate is 55 L/s and tilepressure head at sectlon Axs 14 28 m. »
Assume (f =0.02). Determine the pressure head at section C and clearly draw the hydraulic gradient
| and total energy lines, (7.0 Marks) |
‘ (4.0 Marks) §

| 3. Derive a relation for caixm]zmng the discharge with a manguiar notch (V-notch)

Questnon(4“ 15 Marks) |

| 1. Prove that the conditions for maximum discharge through a water open channel of the trapezoidal
section are b +;nd =dvn®+1 and m=d/2? (5.0 Marks)

2. A trapezoidal channel with 1500 m length and 1:1 side slope has to be designed to convey 10 m*/s

! and at a velocity of 2 m/s, so that the amount of discharge is maximum and the concrete lining is

¥ minimum. Calculate

(a) The hydraulic mean depth
(b) The total cost of the channel if the cost of 1 m? of the wetted area of lining is 125.0 L.E.

() If 10% of the water channel discharge flows over a triangular 90° V notch, find the depth of water
over the V-Notch. (Take C4= 0.62) : (7.0 Marks)

3. Writes down the methods that are used to avoid water hammer problem in pipe lines.
(3.0 Marks) §

1. Draw clearly the circuit of simple hydraulic system, indicating the names of its hydraulic elements.

(3.0 Marks)
2. Derive an expression for hydraulic resistance of turbulent flow through hydraulic transmission
line and expresses the power loss in the transmission line. (5.0 Marks)

| 3. Hydraulic pump 10 L/s discharge if the hydraulic tank is open and the suction transmission line

| has 2 m length and 80 mm diameter. While the delivery transmission line has 12 m length and 60 mm

| diameter. Given that the oil kinematics viscosity is 1*10™ m?%s and the oil density is 900 kg/m’.

i Calculate;

(a) Hydraulic resistance of each line of the pump;
(b) Pump head if the static head is 6 m;
i (c) Hydraulic output power

(7.0 Marks)

With My Best Wishes
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. Mechanical Engineering Department
Academic Year 2021/2022
First Semester - Final Exam

Tanta University

Faculty of Engineering

Course Title Heat Transfer - 2

Date | Saturday (22/01/2022)

No. of Pages (2) :
Allowed time | 3 hrs

Course Code | MEP 3108

Request from the Exam Committee: , .
Kindly allow students to use their personnel Heat Transfer Tables and Formula Sheet.

Notes for Students:

- ® Assume any missing data and please clearly deménstrate all of your assumption

* Answer all following questions. The maximum total mark of this exam paper is 75.

s m———
e

Question No. 01: (Total mark is 10)

a) Compare between filmwise condensation and dropwise condensation with respect to its shape and
heat transfer coefficient value (explain why they are equal or one is higher than the other)?
b) Discuss all main factors that may have an influence on the boiling process?
¢) Draw the pool boiling curve for a fluid (surface heat flux as a function of excess temperature (Ts-
Tsat)? On this curve:
* Show and named all different pool boiling regimes? Then explain the mechanism of each regimes and

explain why surface heat flux value increases or decreases in each regimes as excess temperature
(Ts-Tsat) increases?

Question No. 02: (Maximum mark is 20)

Air at 3.5 MPa and 38 °C flows across a tube bank consisting of 400 tubes of 1.25 cm outer diameter
arranged 'in a staggered manner 20 rows high, SL = 3.75 c¢m and ST= 2.5 cm. The incoming flow
velocity is 9 m/s, and the tube wall temperatures are maintained constant at 200 °C by a condensing
‘vapour on the inner side of the tubes. The~length of tubes is 1.5 m. Estimate the exit air temperature,
‘total heat transfer rate and air side pressure drop ' ‘

Question No. 03: (Maximum mark is 15)

A thin-walled, uninsulated 0.3-m-diameter duct is used to route chilled air at 0.05 kg/s through the
attic of a large commercial building. The attic air is at 37°C, and natural circulation provides a
convection coefficient of 2 W/m? K at the outer surface of the duct. If chilled air enters a 15-m-long
duct at 7°C, what is its exit temperature and the rate of heat gain? Properties of the chilled air may be
evaluated at an assumed average temperature of 300 K.
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- Mechanical Engineering Department
Academic Year 2019/2020

o First Semester Final Exam (26 Jsalf cibilaia)) o~
Tanta University Faculty of Engineering

Third Year Mechanical Power Engineering ' Heat Transfer - 2 '(MEP 3108)

Question No. 04: (Maximum mark is 15)

Consider a vertical array heat sink of equally -
spaced fins of rectangular profile, which is to be
used to cool an electronic device mounted in
quiescent, atmospheric air at T, = 27°C. Each fin
has L =20 mm and H = 150 mm and operates at an
approximately uniform temperature of T, = 77°C.

a) Determine the optimum value of fin spacing S

“for the prescribed conditions. }

b) For the optimum value of S and a fin thickness

of t = 1.5 mm, determine the rate of heat

transfer from the fins for an array of width W = Quiescent

355 mm. - : - air

S

P .

Question No. 05: (Maximum mark is 15)

In a design process of a shell and tube heat exchanger, flow of 2.5 kg/s of water must be heated from
15 to 85 °C. The heating processes is to be achieved by passing hot engine oil, which is available at
160 °C, through the shell sidve of the heat exchanger. The .0il is known to provide an average
.convection coefficient of h, = 400 W/m? K on the outside of the tubes. Ten tubes pass the water
through the shell, and each tube makes eight passes through the shell. The tubes are thin walled
highly conducting material of diameter D = 25 mm. Détermine the oil mass flow rate, if it should leave

the exchanger at 100 °C. How long must the tubes be to accomplish the desired heating?

End of Exam, Best Wishes Prof. Yasser Ebsamadeny and Dx. ﬂﬁﬁa&d Hhodary
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