B S———
| b) A massof1keis suspended from a spring of stifThess 700 N and is subjected to a harmonic
| force F= 0.5 cosyt N. The damping factor is (.05, Find: {10 Marks)
‘ # Natural frequency,

‘f = Resonant amplitude,

* Peak amplitude.

= Peak frequency,

= Peak phase angle.

" Amplitude and phase angle under a frequency of 300 rpm with and without damping.

Problem number (4) ' {17 Marks)

. #) The schematic diagram of & Francis water tuwrbine is shown in figure. Water flows from A into
the blades B and down into the tait race C. The rotor has a mass of 250 kg and an unbalance (me)
of 3 kgomm. The radial clearance hetween the rotor and the stator is 5 mm. The turbine operates in
the speed range 600 to 6000 rpm. The steel shaft carrving the rotor can be assumed to be clamped
at the bearings. Determine the diameter of the shalt so that the rotor is alwavs clear of the stator at
all the operating speeds of the turbine, Assume damping to be nealigible,

Besng — - LAt
Shafl ——- j I
i i=2m

Smm_, mmr ‘ ! . |I o

I:_ | ;LI i T | =4 I 3 mirm

| 7 2 /z*lr —
=i é/?/ =

mator

Problem number (5) (17 Marks)

R

a) A rigid rod of negligible mass and tength 2/
is pivoted at the middle point and s

constrained 1o move in the vertical plane by & )
springs and masses, as shown in ficure. g = AR
Find the natural frequencies and mode shapes Zm 8{r) L..:f“@ =
of the system. 8§ e

maneWith the bast wishes,,,.,

Eng. Mochamed Mahgoub Bassuni
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Course Title: Fluid Mechanies (2) Course Code: MEP3110 Year; 3™
I Date: Jan. 18" 2011 (First term) Allowed time: 3 hry Nuo. of Pages: (2)

Remarks: (answer the following questions, assume any missing data, answers may be supported by
sketches)

Problem number (1) {20 Marks)

a) Find an expression for caleulating the Chezy’s formula for loss of head in pipes. (5 Marks)
b) Two reservoirs, having difference of water levels of 12 m, are connected by a pipe line 3 km
long and of 30 em diameter, Find the discharge through the pipe. If the last 1.5 km of the pipe is
replaced by two pipes of 1.5 km length and 30 cm diameter each, determine the increase and the
percentage increase in discharge. Assuming the Darcy friction coefficient in the pipes is equal Lo
(1,04, {9 Marks)
¢) Derive an expression for calculating the flow through a tapering pipe. (6 Marks)

Problem number (2) {20 Marks)

a) Prove that the discharge over a triangular notch (V-notch) is given by the following relation:

. H f R
d =t “tan—i1T T
L Cyvie ImF}H

where:
I : is the height of the liguid above the apex of the natch, © is the angle of the notch, €, is the
coetticient of discharge of the notch, (6 Marks)

by Water flows over a rectangular notch 80 cm wide over a depth of 16 cm. Then the same quantity
of water passes through a right angle triangular notch. If the discharge coefficients of the
rectangular and triangular notches are 0.6 and 0.62 respectively, find the height of the water
above the apex of the V-notch., (6 Marks)

A 2000 m length trapezoidal channel lies in Tushki with side slopes of 1:1 has to be designed to
convey 10 m’/s at a velocity of 2 mis. so that the amount of concrete lining (4 Al Ll for
the bed and sides is minimum. Find out the total cost required for channel lining, if the cost of
one square meter of the wetted arca of lining is 150 L.E. (8 Marks)

Problem number (3) (15 Marks)

i a) Find an expression for ealeulating the time of flow from one reservoir into another reservoir
through a long pipe. {4 Marks)
Draw a detailed diagram showing the different heads of a pump-pipe line system. (4 Marks)
Twao reservoirs having a cross sectional area of 800 m” and 400 m* are connected by a 400 m
long and 50 em diameter pipe. The level of water in the bigger tank is 6 m higher than that in
the smaller tank. Assume f— 0.0/35. find:
I- The time in hours taken to have no flow between tanks,
3- The maximum quantity of water in liters that could be transmitted between tanks.
2- The time in hours taken to transmit 16000 liters of water between tanks, (7 Marks)

BP.T.O.




Problem number (4) (12 Marks)

a) Fora rigid pipe. derive an expression for the rise in pressure due to sudden closure of valves.
{4 Marks)
b) Define the water hammer, mention the factors affecting on it. (2 Marks)

€)" A 1.5 em diameter and 0.5 cm wall thickness steel pipe carries water at a velocity of 3 m/s, the
pipe line is 1500 m long. The bulk's modulus of elasticity of water is 2.1x10° Pa and the
Young's modulus of elasticity of the pipe material is 2.1x10" Pa. If the valve at the end of the
pipe line is closed suddenly calculate:

1= The rise in pressure due to water hammer,
2- The velocity of the pressure wave and the time taken by the pressure wave to return at the
valve afier the valve is closed. (6 Marks)

Problem number (5) (8 Marks)

a) Specify and define the dimensionless parameters that control the coetficients of drag and lift.
(2 Marks)
b) What are the drag types? (2 Marks)

¢) A truck having a projected area of 6.5 mzlruwzlling at 70 km/hr has a total resistance of
1962 N, 20% of this is due 1o rolling friction and 10% due to surface friction. The rest is due to

2 kg/m” . (4 Marks)

form drag. Caleulate the coefficient of form drag. Take for air p=12

With the best wishas

Course Examination Com mitlee:

Dr. Eng. Mohamed Mahgoub Bassuni
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& Course Title; Theory of Metal Cutting Course Code; MPD3115 Year; 3"
| Date: Jan 20M 2011 (First term) Allowed time: 3 hrs Mo, of Pages: (1}

Remarks: (answer the following questions. .. assume any missing data... answers should be supported by
sketches)

"

Problem nuember (1} (21 Marks)

What is the metal cutting? Discuss the basic elements of metal cutting? (5 Marks)
How are tools classified? State three examples of each? {5 Marks)
Explain with the help of neat sketch the different types of rake angles? {5 Marks)
State the conditions with favor the production of different types of chip with the help of neat
sketches? (5 Marks)

Problem aumber (2} (30 Marks)

Compare between Orthogonal & Oblique cutting support answer with the help ol neat sketches?

(5 Marks)
An orthogonal cut is made with a carbide tool having a 15° positive rake angle. The various
paramelers were noted,

| - the cut width was 0.25" - the feed was set al 0.0125" - the chip thickness was measured to be

1 0.0375" - the cutting speed was 2350 ft./min. - the forces measured were Fe = 375 1b. and Ft = 125
il 1b.

i) Use Merchant's Circle to scale, and the velocity diagram

| b} From the Merchant Circle diagram find the shear angle (), friction force (F), friction normal
force (N), and shear foree (Fs).

¢} From the Velocity diagram find the friction veloeity (V1)

d) Calculate values for the coefficient of friction (i) and the metal removal rate.

¢) Caleulate values, and compare the results for the results found in a), b) and ¢). (25 Marks}

Problem number (3) (25 Marks)

Why are ceramics normally provided as inserts for tools, and not as entire tools? (5 Marks)
List the important properties of cutting tool materials and explain why each is important? (3
Marks)

For turmn part diameter 3/4 inch at automatic Lathe machine, using cuiling tool made ol T. C.
carbide. n=1/5, cutting speed 340 fi/min and tool life is onc an hour. Find RPM of Lathe spindie
which gives 6 hours, length of workpiece is 2 inch and feed .006 in/rev. Fine the machining time
of workpiece and number of pieces 10 be cul. { 15 Marks)

Problem number {4) {25 Marks)

What are the main categories of the Cutting Nuids? And explain desired properties of cutting
fluids? (5 Marks)

What are the principal reasons for using cutting fluids? {5 Marks)
The power required to cut a certain materials is 0.85 hp/in®/min. A cut 0.25 in deep™0.06 infrev
feed is taken at cutting speed 110 fi/min. The work is cooled by flow of one gallon per min. of
coolant with specific heat 0.8 and specific gravity 0.85 which conducts away 0.75 of the heat
produced, determine the rise in the temperature of coolant due 1o this cut in * and C°. ( 15 Marks)
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Tunta Department: Electrical Power and Machines Engineering u Facully of
University : Total Marks: 70 Marks j Engineering

Course Title: High Wolrage Engineering Course Code: EPM3112 Year: 37

Date: Jan. 2001 (First term) Allowed time: 3 hrs

Answer the following questions

Problem number (1) (30 Marks)
Define the first lonization coetficient and sccond jonization coelMcion?

the LLI]]LHH mereases o 2 -\lﬂ f‘x Iur the same alectric EFE]L{ humtl_n clc trodes:

1. Caleulate a,
. Caleulate the number ol clectrons emitted from the cathode per second.
. - ' - . 4= il
i, Determing the clectrode spacing that would result in an electron multiplication of 107
Problem number (2) (15 Marks)

Explain how the dielectric strength of insulating oils is affecied by the presence of metallic particles,
describing Lhe effect of particle dimensions,

Enwmerate the various pjon:,eaaeb of breakdown in insulating solids. Discuss briefly one of them.

A solid specimen of dielectric has a dielectric constant of 4.2, and tand — 0.001_ara frequency of 50 He, 1Tl s
subject 1o an alternating field of 50 k¥/em, caleulate the heat generated in the specimen due to the dielectric
loszes,

Problem number (3) (13 Marks)
Miscuss various methods of measuring high ac and de voltage?

What is a cascaded wransformer? Txp]qm W Iw m%mduw is done. Describe with neat diagram a three stage
cascaded transformer. Label the power ratings ol various stages of the transformer.

A Cockeroft-Walton tvpe ‘\L‘.I]MEE multiplier has twelve stages with capacitances all equal to 0.15 uF, The
supply voliage Vs is 200 kY at a frequency of 30 Hz. If the load current 10 he supphed is 5> mA, find:

i Ripple voltage.
i, Woltage regulation.
il Optimum number of stages for mimimum voltage regulation.
Problem number (4) o (20 Marks)

The receiving end of a TL with an impedance of Zc is terminated by an impedance of Zg — 47 At the sending
end. the supply has an internal impedance of 7 = 2.3, Draw the Bewley lattice diagram and plot V{L/3.1)
versus time for 0 <1 < 57, Also plot V{x31) versus x for 0 = x = L.

A step of voltage TE i applaed to one end of an overhead ling which has a surge unpaddm-s of 300 €2, a length
of 10 miles and a velocity of pll:_.'l[j.:-] ration of vy = 0187 mile/ns. The other end of the line 15 connected 10 a
cable with a suree impedance of 300 £, a length of 3 miles and a velocity of propagation of v, = 020, The Gar
end of the cable is opened. Draw the Lattice diagram and calculate the voliage at the line-cable junction at the
time 4T,

Good Luck

Course Examination Committee: L. Mohamed Abo Elazm
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Tanta University MEP3107 ~ Refrigeration & Air Conditioning {A) Third Year Senior Students
Faculty of Engineering January 2011 Time: THREE hours

o Assume any missing data and assumptions and use sketches as mich g8 You can.

s ONLY Tables and Charts of Refrigeration and air Conditioning are allowed.

[ Total 83 points]

.

a) Draw the flow diagram of the bootstrap ideal cycle and skeich its 7-s dimgram. Explain its purpose.
b} Deduce the relation of the COPy,, of the simple absorption refrigeration cycle. Explain briefly.
¢) Compare between the aqua-ammonia and lithium bromide-water absorption cycles.

d} Explain with the aid of sketches and charts why should a liquid-to-suction heat exchanger be used in
the mechanical vapor compression refrigeration cycle. [4 = 5 points = 20 points]

An absorption system uses lithium-bromide water solution with a heat exchanger (H.E.} that heats the
solution coming from the absorber and cools the solution returning from the generator 1o the absorber.
Assume saturated conditions for states: entering generator, weak solution leaving generator, leaving
condenser, and leaving evaporator, Use the following data:

in evaporator 5°C entering condenser 100°C

leaving absorber 40°C entering generator ageC

weak solution leaving H.E.  60°C weak soiution leaving generator 110°C

cooling capacity 600 TR
Determine the properties of all state points of the cycle and then find its COP. Neglect all pressure
drops in lines and components. [25 points]

A refrigeration cycle has a single evaporator and two-stage cornpression with flash intercooling. The
system uses R-407c and has multiple expansion valves. Evaporator is at -30°C with 20 TR cooling
capacity and condenser is at 50°C. Determine the intermediate pressure for intercooling and assume 10
K subcooling in the condenser and 5 K superheating in the evaporator and determine the amount of
refrigerant flowing in each part of the cycle and the COP of the system. [20 points]

A cascade refrigeration system used R-22 in the upper cycle and R-404a in the lower cycle for a deep
freezing application with 16 TR cooling capacity. The condensing and evaporator temperatures of the
upper cycle are 50°C and -10°C; respectively. The evaporator temperature of the lower cycle is -100°C.
Assume a temperature difference of 5°C in the evapo-condenser. Determine the work required for each
cycle and the COP of the overall system. Assume no pressure drop in both cycles and neglect all other

losses. |20 points]

Best wishes,,, A. Prof. Dr. Alsaied Khalil
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Course Title: Vibration theory Course Code: MEP3127
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Remarks: {Answer the following questions, assame any missing data, answers may be supported by sketches).

Problem number (1) (17 Marks)

I
i
a) Define the vibration? What arc the elements of a vibratory system? (4 Marks)

by A cylinder of mass m and mass moment of inertia I, is free to roll without slipping but is
restrained by two springs of stiffness k; and k; as shown in {fgure. Find its natural frequency of

vibration, {13 Marks)
': 3 k e e X
i N N
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| \ \
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Problem number (2) {17 Marks)
:J a) Detfine the degree of freedom of a vibratory system, {4 Marks)
b) For the shown figure, determine the frequency of small amplitude damped oscillations of the
pendulum about O and find the critical damping coefficient in terms of the given parameters.
(13 Marks)

L b

a
1 1
'—._6}. 5 B
o
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Problem number (3) (17 Marks)
a) Forthe shown figure. prove that; (7 Marks)
—x - = |=!ﬁ"_ L m— x{t-}
‘k‘};l‘_ . |..
‘llll { } | m
Ir:

-

c "
F=fi sin-yt
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