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vInswer the Following Questions:
Question(1)

(a) Prove the condition under which the d.c shunt generator may operate at its maximum
efficiency .

(b) A 400V, shunt generator has a full-load current of 200 A, its armature resistance is (.06 0
and field resistance is 100 . The stray losses are 2000 W , Find :
(i) the power input to the generator at full-load ( in KW )
(ii) the load current for which the efficiency of the generator is maximum .

Ouestion (2 )

(a) How the speed of d.c shunt motor can be controlled .

(b) It is desired to reduce the speed of a 450 V, 20 hp shunt motor by 25 % by the insertion of
resistance in the armature circuit . The field current is constant at 2 A and the armature
resistance is 0.25 {} . Calculate the necessary resistance if the torque is to remain constant

and the efficiency is 85 % .

Question (3)
(a) Prove the condition of maximum efficiency of a single- phase transformer, then deduce the
load in KV A at which efficiency is maximum .

(b) In a 25 KVA, 3300/230 V, single- phase transformer the iron and full-load copper losses are
350and 400 W respectively .
Calculate : (i) the efficiency at half-load and 0.8 power factor .
(ii) the load at which efficiency is maximum .

Question (4)

(a) Draw the torque-slip characteristic for an induction motor for different values of rotor
resistance . Show on the curves, starting torque, maximum torque, and slip at which torque
is maximum ,

(b) A 30 hp, 4-pole, 50 Hz, three-phase induction motor has friction and windage losses of 420 W,
The full-load slip is 3 % . Calculate for full-load :
(i) the rotor copper loss (ii) the rotor input , and (iii) the output torque

uestion (5
(a) Discuss the methods used for starting single- phase induction motors .

(b) A 1500 KVA, 6600 V, 3-phase, star-connected alternator has an effective resistance of 0.5 {)
per phase and a synchronous reactance of 5 L) per phase . Find the voltage regulation at a
full-load for a power factor of : (i) 0.8 lagging {ii) 0.8 leading (iii) umity

Guad Luck




Tanta Department: Mechanical Power Engineering . Faculty of
Lniversity Total Marks: 90 Marks Engineering

—
Course Title: Fluid Mechanics 1(b) Course Code: MEP2203 Year: 2" ]
Date: June 19" 2010 (Second term) Allowed time: 3 hrs No. of Paves: (2) [

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

skt l..'hﬂ..‘hj
- = i —— — ——
Problem number (1) (24 Marks)
a) Derive the general energy equation for steady incompressible fluid flow, (8 Marks)
b) Explain how you can classify the turbulent flow in pipes as smooth, transition and rough flow
using both: friction factor analysis and velocity profile analysis. (8 Marks)
Ciiven; '
! - I - f ; ] v I ViV
For smooth pipes: = =20 log\Rey f )-08 ; —=35+5.75log—
‘o.'l..'r. V. 1
. . d v - ¥
For rough mpes: — =20 log—+1.14 o —=85+5.751og=
[ e Ve c

¢) Water discharge from a reservoir A, Fig. |, through a 100 mm rough pipe 15 m long which nises
to its highest point at B, 1.5 m above the free surface of the reservoir, and discharges direct to
the atmosphere at C, 4 m below the free surface at A. The pipe length from A to B is 3m. Both
the entrance and exit of pipe are sharp (K, ..=(L.5), pipe friction factor £=0.032, p, =1000 kg/m’
and b, = 1145107 Pas (& Marks)
Calculate:
The mean velocity of the water leaving the pipe at C.
- The pressure in the pipe at B.
- The pipe relative roughness with checking the flow type.
B

L=l m

W

Problem number (2) (21 Marks)

|

m
l D:ltum_
\

a} What are forces that may affect on a flow field, then express the dynamic similarity between
two flow fields in which there are a prototype and model, then deduce the dimensionless

numbers of dynamic similanty. (7 Marks)
b) Analyze m detal the required conditions for satisfaction of complete similarity between flow
over prototype and model. (7 Marks)

P.T.0, Page: | /2



¢) A submarine — launched missile, 1m diameter by Sm long is to be studied in a water tunnel to
determine the loads acting on it during its under water launch. The maximum speed during the
missile moving is 10m/s. Calculate the mean water tunnel flow velocity if a 1/20 scale model 1s
to be used keeping dynamic similarity of both model and prototype. Calculate also the pressure
difference between two points on the surface of the mussile. if the measured pressure difference
on the corresponding points on the model surface had been 2000 Pa.
Note; sonic speed in water 1s 1478 my/s. (7 Marks)

Problem number (3) {24 Marks)

a) Discuss the fulfilment of dvnamic similarity in most engineering problems. Give example.
{7 Marks)

b) Define the term “normalization” and explain the steps used for normalization of governing
cyguations. (7 Marks)

frec stream velocity V,, | the body characteristic length f . the gravity acceleration g, the surface
tensione and the bulk modulus of elasticity B. Use the dimensional analysis to find the
fundamental relationship among the above variables.

Given: ¢ (D, po .V, (. g.a,B)=0 irepeating var iables are (p,V,.(). (10 Marks)

‘ ¢) The drag force D on an immersed body is known to depend on: fluid density p, its viscosity p,
1
|
|
!

Problem number (4) {21 Marks)

a) Derive the Von Karman momentum integral equation of boundary layer. (2 Marks)
b) What is the secondary flow? Give examples considering internal and external flow. (6 Marks)
¢) Explain how the mean velocity V ois used for the calculation of total Kinetic energy and

momentum flux of pipe flow with non-umform velocity distribution, (6 Marks)

With the best wishes

Course Examination Commitlee:

prof. Dr. Aly Mochamed Elzahaby
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Tanta University Final exam (June 2010)

Faculty of Engineering Time allowed 3 hours
Mechanical Power Department 12/6/2010
Heat transfer (1)
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Answer all the following guestions

Question (1) (15 Marks)

a) Derive a relation for critical radius of insulation for a sphere?

b) An msulated steam pipe having outside diameter of 3 ¢m is to be covered with two layers of
isulation each having a thickness of 2,5 cm, The average thermal conductivity of one material is
5 times that of the other. Assuming that the inner and outer surface temperatures of composite
insulation are fixed. how much will the heat transfer be reduced when the better insulating

material is next to the pipe than it is outer layer?

Question (2) (15 Marks)

a) When may one expect radiation heat transfer to be important?

b} Discuss the mechanism of heat convection?

) Explam the theory of fins and why they are widely used in engineering applications?

d) A very long copper rod [k=372 W/m."C] 2.5 ¢m in diameter has one end maintained at 90 °C.
The rod 15 exposed to a fluid whose temperature is 40 °C and the heat transfer coefficient is 60

W/m~ °C. How much heat is lost by the rod?

Question (3) (15 Marks)

a) Heat is uniformly generated inside a solid circular rod by the rate of g, (Wlm'). The length of the
rod is long enough such that all of the internally generated heat is considered to diffuse to the
outer surtace of the rod n the radial direction. Starting from the general equation of heat

conduction in cyvlindrical coordinates:

T |.l£r 1 &°T r:“-:'l'+r.]\ et
art  reér P adt 8z k «dr

Deduce an expression for the temperature distribution inside the rod. Schematically draw this

distribution and show that the maximum temperature inside the rod is expressed as the following;

. 1. R?
Tll A% = ?i Iw T H_I: i
' 4k

Where, T, is the outer surface temperature of the rod



b)

R & k are the radius and thermal conductivity of the rod respectively.

An electric wire has a diameter of 10 mm, thermal conductivity of 144 WIm°C and electrical
resistance of 0.1 £m. The wire is umformly covered by an insulating layer of 3 mm thickness
and 0.15W/m>C thermal conductivity. The wire is used in an environment of temperature 30 “C
and the heat transfer coefficient from the outside surface of the insulating layer is 86WIm® °C. If
the maximum operating temperature inside the wire should not exceed 150 °C, what is the

maximum sate electric current may flow through the wire?

Question (4) (15 Marks)
a) Detine irradiation and radiosity”?

b)
c)

What 1s Kirchhott's identity”

Twao large parallel planes having emissivities of 0.3 and 0.5 are maintained at temperatures of
ROO K. respectively, A radiation shield having an emissivity of 0.05 on both sides is placed
between the two planes. Calculate (a) the heat-transfer rate per unit area if the shield were not
present, (b) the heat-transfer rate per unit arca with the shield presemt, (c¢) the temperature of the

shield.

Question (5) (15 Marks)

a) What 1s meant by a lumped capacity? What are the physical assumptions necessary for a lumped-
capacity analvsis to apply?

b) A short aluminum cylinder 5.0 ¢m in diameter and 10.0 cm long is initially at a uniform
temperature of 200 "C. It 15 suddenly subjected to a convection environment at 70 °C, and h=525

PP L. ’ g . oz .

Wim®. "C. Calculate the temperature at a radial position of 1,25 em and a distance of 0.625 cm
[rom one end of the cylinder 1 min after exposure to the environment; calculate also the heat loss
from the cylinder.

Question (6) (15 Marks)

a) Define the following: thermal conductivity of a material. thermal contact resistance, view factor,
and conduction shape factor?

b} Two concentric cylinders have diameters of 15 and 25 ¢cm and a length of 7 ¢m. calculate the
shape factor between the open ends.

¢} A small cubical furnace 50 by 50 by 50 ¢m on the mside 1s constructed of fireclay brick [k=1.04

Wim."C| with a wall thickness of 10 ¢m. the inside of the furnace is maintained at 500 °C, and

the outside is maintained at 50 °C. Calculate the heat lost through the walls,

{ g}
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Tanta Production Engineering and Mechanical Design 7{ fi‘_r_-;, ' Faculty of
University T ,'.-:,'. - Engineering
Course Title: Production Engineering Drate: 23 Jun 2010
Course Code: MPD 2252 Total Marks: 75 Marks
Year: 2™ — Mechanical Power Engincering Time allowed: 3 hrs
2" Term, Final Exam No. of pages: 2
Answer all the following guestions. The neat sketches are considered a part of your answer
Q1: State which of the following statements is true ( ¥ ) and which is false ( X ): (20 marks)

I The core box is used to produce cores necessary for sand casting of hollow parts
2. Jolting machines introduce the highest sand compaction near the pattern surface
3. Cores are not essential for production of a hollow statue using slush casting process

4. The turbulence flow is more likely to occur by casting through the bottom gates

5. Inwelding, increasing heat input rate reduces the width of HAZ

6. The highest oxyacetylene flame temperature is achieved by using the oxidizing {lame
7. Brazing provides stronger and thermally more stable joints compared to soldering

8. Dye-Penetrant method can be used to detect subsurface welding defects

In electrochemical machining. workpiece hardness does not affect metal removal rate

10. Stream pressure is considered one of the main process parameters of Water Jet Machining

Q2: Select only one correct answer (20 marks)

I. Expendable patterns are utilized in (sand and lost foam — lost foam and investment — centrifugal and
precision — plaster mold and precision) casting processes,

-t

In sand casting, surface porosity defects arc mainly caused by (lack of feeding — moisture in sand —
turbulence flow of molten metal - high temperature of molten metal).

3. The effect of gravity is less dominant in (centrifugal — semi-centrifugal — permanent mold
centrifuging — investment) casting process.

4. In which welding process slag entrainment defects are expected? (SMAW — RSW - TIG — MIG)

3. {TIG = MIG — Submerged are - Resistance) welding is more extensively used in automobile industry.

6. The temperature of the Thermit mixture to repair steel rails may reach (3200 — 320 - 2700 - 300) °C.

7. Which of the following techniques can be used for welding of plastics?
(Friction welding — SMAW — Brazing - Resistance welding)

8. Filler metals in soldering and brazing must have good (thermal conductivity — corrosion resistance—
electrical conduetivity - capillary action) to accomplish a good weld joint,

9. In ECM. higher metal removal rate is obtained at:

a. low electrolyte resistivity and low voltage
b. low electrolyte resistivity and high voltage
¢. high electrolyte resistivity and low voltage
d. high electrolyte resistivity and high voltage
10. Tool wear is minimum in: ultrasonic machining — electrochemical machining — clectrical discharge
machining - electrical discharge wire cutting



Q3

a- Differentiate between the following:

(10 marks)

t. The clectrodes used in shielded metal arc welding, GMAW, GTAW, and resistance spot welding. in
terms of their mature and the function.

2. Distructive and non-distructive tests of weldments.
3. Casting and welding in terms of: solidification, microstructutre, and heat flow

b- Name the letters for the welded joint shown in Figure 2.

Q4: For the casting mold shown in Figure |

” m[“l-!“i-marlcs]

a- Name the parts 1 through 7 of the mold and gating system and mention briefly the function of each.

b- Find the necessary mass to counteract the effects of metal head and the cffect of buoyancy forces to
cast the shown hollow eylindrical part. Given that the core diameter is 110 mm and the density of the
casting and core materials are 7.6 and | .8 g/em”,

¢- A standard sand specimen (5.08 cm in height and 20.268 cm” area) was tested for permeability. It was
found that a volume of air of 2000 ¢m’ was passed through the specimen in a peried of 30 seconds.
Under a pressure of 3.5 cm.water. Find the sand permeability,

-------“u marks)

Using the table below to setup your answer. compare the following non-conventional machining processes:
USM — ECM - EDM with respect to the given terms as per table.

[

USM

Process ECM EDM
1 [P |'i11_+i-i ple _ (Only drawing) | (Only drawing) (Only drawing)
2 | Tool material T |
3 | Workpiece matcri_a_l
4 | Characteristics of cutting fluid
| 5| Function of cutting fluid : | __

- Factors affecting metal removal rate

& =115 mm

Figure 1

Figure 2

Bear ewiaded,
Dr. Eng. WMakmond Ahmadein
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Answer all the following questions

Question (1) (15 Marks)

a} Derive a relation for critical radius of insulation for a sphere?

bl An insulated steam pipe having outside diameter of 3 ¢m is to be covered with two layers of
insulation cach having a thickness of 2.5 ¢m. The average thermal conductivity of one material is
5 times that of the other. Assuming that the nner and outer surface temperatures of composite
insulation are fixed, how much will the heat transfer be reduced when the better insulating

material is next to the pipe than it is outer layer?

Question (2)

a) When may one expect radiation heat transfer to be important?

(15 Marks)

b) Discuss the mechanism of heat convection?

¢) Explam the theory of fins and why they are widely used in engineering applications?

d) A very long copper rod (k=372 W/m."C| 2.5 cm in diameter has one end maintained at 90 °C.
The rod 15 exposed to a Nuid whose temperature is 40 "C and the heat transfer coefficient is 60

W/m', °C. How much heat is lost by the rod?

Question (3) (15 Marks)

a) Heat is uniformly generated inside a solid circular rod by the rate of g, (Wlm'). The length of the
rod is long enough such that all of the internally generated heat is considered to diffuse to the

outer surface of the rod in the radial direction, Starting from the general equation of heat

conduction in cylindrical coordinates:

@T 18T 18T &'T q, 18T

+ 1 A —_—
% 2 =z T Ak T
ar r ot r° g oz k oot

Deduce an expression for the temperature distribution inside the rod. Schematically draw this

distribution and show that the maximum temperature inside the rod is expressed as the following:

Where, T, is the outer surface temperature of the rod



b)

R & k are the radius and thermal conductivity of the rod respectively.

An electric wire has a diameter of 10 mm, thermal conductivity of 144 WIm°C and electrical
resistance of 0.1 Cm. The wire is uniformly covered by an insulating layer of 3 mm thickness
and 0.15W/m>C thermal conductivity. The wire is used in an environment of temperature 30 °C
and the heat transfer coefficient from the outside surface of the insulating layer is 86WIm’ °C. If
the maximum operating temperature inside the wire should not exceed 150 °C, what is the

maximum safe electric current may {low through the wire?”

Question (4) {15 Marks)

a) Define irradiation and radiosity”

b) What is Kirchhoff's identity?

¢) Two large parallel planes having emissivitics of 0.3 and 0.5 are maintained at temperatures of
800 K. respectively. A radiation shield having an emissivity of 0.05 on both sides 1s placed
between the two planes. Calculate (a) the heat-transfer rate per unit area if the shield were not
present, (b) the heat-transfer rate per unit area with the shield present, (c) the temperature of the
shield.

Question (5) (15 Marks)

4) What is meant by a lumped capacity? What are the physical assumptions necessary for a lumped-
capacity analysis to apply?

b) A short aluminum cylinder 5.0 ¢m in diameter and 10.0 cm long is initially at a uniform
temperature of 200 °C, It is suddenly subjected to a convection environment at 70 °C, and h=525
Wim®, “C. Caleulate the temperature at a radial position of 1.25 cm and a distance of 0.625 cm
from one end of the cylinder | min afler exposure to the environment; calculate also the heat loss
from the cylinder.

Question (6) (15 Marks)

a) Define the following: thermal conductivity of a material, thermal contact resistance, view factor,
and conduction shape factor”

b) Two concentric cylinders have diameters of 15 and 25 cm and a length of 7 em. calculate the
shape factor between the open ends,

¢} A small cubical furnace 30 by 30 by 30 ¢cm on the inside 1s constructed of fireclay brick [k=1.04

Wim.”C'] with a wall thickness of 10 ¢m. the inside of the furnace is maintained at 500 °C, and

the outside is maintained at 50 °C. Calculate the heat lost through the walls,
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