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Question (2) (25 marks)
2-2)- Assigned if the following statements is correct \ or incorrect x ( 10 Marks)
In steady flow the velocity varies with time only, the patterns of fluctuation, with respect to time, being
same at all points. _
In turbulent flow the shear stress is mainly due to the dynamic viscosity of the fluid.
The boundary layer exists in flow over flat surfaces only.
The displacement thickness is the layer which represents reduction in momentum caused by the
boundary layer.
For circular pipe, the flow is turbulent when the Reynolds number lower than 2100.
Dimensional homogeneity states that every term in an equation when reduced to fundamental
dimensions must contain identical powers of each dimension.
The Kinematic similarity means the similarity of forces between the model and prototype.
Reynolds number is defined as the ratio of the inertia force to the pressure force of flowing fluids.
To apply Buckingham theorem, m repeating variables are selected from amongst the n variables
influencing the phenomenon. The repeating variables are selected such that they in combination contain
each of the m fundamental dimensions involved in the problem.
10- Geometric similarity between the model and prototype is the similarity of forces.

2-b) Draw a neat sketch of the Reynolds apparatus, and explain how the different types of flow can be
demonstrated with the help of apparatus. (5 Marks)

2-¢) Explain the Buckingham's theorem for dimensionless analysis, The resistance R experienced by a partiall
submerged body depends upon the velocity V, length of the body /, viscosity of the fluid p, density of the fluid
and gravitational acceleration g. Obtain a dimensionless expression for R. (SMarks)

2-d) Draw the Boundary layer and velocity distribution indicating Laminar, Transition and Turbulent regions
for:  a- flatplate .~ b- pipes (5 Marks)

Question (3) ( 20 marks)
3-a) Derive the Von-Karman momentum integral equation for the flow in boundary layer. (10 Marks)

3-b) The velocity distribution in the boundary layer over the face of a spillway was observed to be:

U o,
discharge is 5 m® /s per meter length of spillway. Calculate displacement thickness, energy thickness and loss of energy
up to section under consideration. (5 Marks)

0.22
o (l) , the free stream velocity U is 20 m/s and boundary layer thickness 5 cm at a certain section. The

3-c) Explain what is meant by separation of boundary layer? Describe with sketches the methods to control
separation. (5 Marks)

Question (4) (20 marks)
4-a) Derive the relation between shear stress and head losses in pipeline flow (5 Marks)

4-b) Derive the Hagen —Poiseuille flow and state the assumptions made. (5 Marks)

4-c) A new cast iron pipeline 0.30 m in diameter and 300 m long connects two reservoirs having surface
elevation 30 m and 45 m. Calculate the flow rate through this line, assuming water at 10 °C and a square —
edged entrance, For water at 10°C: v=1.306x10% m%s.

Assume that the relative roughness e/d equal to 0.00083. (10 Marks)

With Best Wishes — Dr. Mohamed Amro




17-  The boundary layer exists in which of the following?
a- flow of real fluid
b- flow of ideal fluids
c- flow over flat surfaces only
d- pipe flow only
18-  the displacement thickness is
a- the layer in which the loss of energy is minimum
b- the layer which represents reduction in momentum caused by the boundary layer
¢- the thickness up to which the velocity approaches 99% of the free-stream velocity
d- The distance measured perpendicular to the boundary by which the free-stream is displaced on
account of formation of boundary layer.
19-  ...is defined as the layer which represents reduction in momentum caused by the boundary layer
a- boundary layer thickness
b- displacement boundary layer thickness
¢- momentum boundary layer thickness
d- energy boundary layer thickness
20- Over a long flat plate, the laminar boundary layer becomes unstable and changes flow
characteristics from laminar to turbulent when the plate Reynolds number approaches a value
between:
a- 3x10* to 5x10°
b- 3x10° to 6x10°
c- 2x10° to 5x10°
d- 5x10° to 8x10°
21- Von Karman momentum integral equation is applicable to:
a- laminar boundary layer flow only
b- turbulent boundary layer flow only
¢- transition boundary layer flow only
d- laminar, transition, and turbulent boundary layer flows
22-  Which of the following factors determine the friction factor for turbulent flow in a rough pipe?
a- Mach number and relative roughness
b- Froude number and Mach number
c- Reynolds number and relative roughness
e- Froude number and relative roughness

23-  Boundary layer separation occurs when
a- 92’.(0 b- [ du =0
dx dy
c—( du_ j '0 d- none of the above
dy y=0 :

24-  the separation of boundary layer can be prevented by
a- providing small divergence in a diffuser
b- providing a trip-wire ring in the laminar region for the flow over a sphere
¢- providing a bypass in the slotted wing
d- Suction of the slow moving fluid by a suction slot.
25-  Which of the following is the condition for detached flow?

NEAEN A
dy y=0 dy y=0

c-(i‘f_} (0 d- none of the above




. Tanta University Subject: Fluid Mechanics (1-B)
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Remarks. (answer the following questions and assume any missing data)
5e Adny A Y ALYl <l g 4 B LSAY)

Question (1) (25 Marks)
Choose the correct answer:
1- When the fluid flows along the solid boundary, more and more fluid gets retarded in the vicinity of
the boundary; this deceleration is due to:
a~ high velocity of the fluid
b- high velocity flow outside the boundary layer
c- high velocity gradient which exist at and near the boundary
d- none of the above
All real fluids are:
a- incompressible
b- compressible to some extent
c- compressible to any extent
d- none of the above

2

3o i studied the laminar flow through a circular tube experimentally
a- Prandtl
b- Pascal

c~ Hagen and Poiseuille
d- None of the above
4- Momentum thickness is given by which of the following relations?

o Y 2O

0
c- ]’ u u’ d- None of the above
—| 1 - —|dy
; U U
5- In case of laminar flow, the loss of pressure head is proportional to

a- velocity
b- velocity®
c- velocity’
d- None of the above.
6- The pressure gradient in the direction of flow is equal to the shear gradient in the direction
a- Parallel to the direction of flow
b- Normal to the direction of flow
c- Either of the above
d- None of the above
7- The maximum velocity in a circular pipe when flow is laminar occurs at
a- The top of the pipe
b- The bottom of the pipe
c- The center of the pipe
d- Not necessarily at the center




10-

11-

12-

13-

15-

16-

Dimensional analysis is used to

a-—
b-
C_
d-
In

Test the dimensional homogeneity of any equation

Derive rational formula for a flow phenomenon

Derive equations expressed in terms of non-dimensional parameters
All of the above

dimensional analysis the Buckingham's n-theorem is widely used and expresses the resulting

equation in terms of

a_
b-
C-.
d-
In

The repeating variables

Geometric, kinematic and dynamic variables
(n-m) dimensionless parameters

n dimensionless parameters.

which of the following methods of dimensional analysis, a functional relationship of some |

variables is expressed in the form of an exponential equation, which must be dimensionally
homogeneous?

a-

b

Cc-
d-

Buckingham's method
Rayleigh's method
Bridgman's method
Matrix-tensor method

Dynamic similarity between the model and prototype is the

a-
b-
Cc-
d-

ves

sose

Similarity of motion
Similarity of lengths
Similarity of forces
None of the above

........ is equal to the product of shear stress due to viscosity and surface area of flow.

Viscous force

Inertia force

Pressure force

Gravity force

..... is the ratio of the inertia force to the viscous force.
Froude number

Weber number

Reynolds number

Mach number

Mach number is defined as the square root of the ratio of the

a-
b-
C-
d-

Inertia force to the pressure force
Inertia force to the surface tension force
Inertia force to the elastic force

None of the above.

The shear in turbulent flow is mainly due to

a-
b-
c-
d-

Heat transfer

Mass transfer
Momentum transfer
All of the above.

In Turbulent flow the shear stress is mainly due to the:

a~
b-
C—

d-

dynamic viscosity of the fluid
kinematic viscosity of the fluid
eddy viscosity of the fluid

all of the above




Moody Diagram to Read Friction Factor for Pine Flows
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TANTA UNIVERSITY
FACULTY OF ENGINEERING
DEPARTMENT OF MECHANICAL POWER ENGINEERING
SECOND YEAR STUDENTS OF MECHANICAL POWER ENGINEERING
COURSE TITLE: HEAT TRANSFER (1) . COURSE CODE: MEP2206
DATE:MAY, 31-2015 SECOND TERM TOTAL ASSESSMENT MARKS: 90 TIME ALLOWED : 3 HOURS

Remarks: (answer the following questions; assume any missing data, steam and heat tables and
charts are allowed)

Problem number (1) (18 Marks)

a) Consider a medium in which the heat conduction equation is given in its simplest form as
19 ,0or, o0, 0T
;B;(kr—a";)’r E(ka) +q, =0
(a) Is heat transfer steady or transient? (b) Is there heat generation in the medium?
(c) Is heat transfer one-, two-, or three-dimensional?
(d) Is the thermal conductivity of the medium constant or variable? (4 Marks)
b) We often turn the fan on in summer to help us cool. Explain how a fan makes us feel cooler in the
summer. Also explain why some people use ceiling fans also in winter? (4 Marks)
¢) A stainless steel sphere (k = 16 W/m.°C.) having a diameter of 4 c¢m is exposed to a convection

environment at 20 °C, h = 15 W/m?.°C heat is generated uniformly in the sphere at the rate of 1.0

MW/m’. Calculate the steady state temperature for the center of the sphere. (10 Marks)
Problem number (2) (18 Marks)

a) How does heat conduction differ from convection ? _ (3 Marks)

b) Drive an expression for the critical radius of insulation for the cylinder? (4 Marks)

¢) Annular aluminium fins of rectangular profile are attached to a circular tube having an outside
diameter of 50 mm and an outer surface temperature of 200 °C. The fins are 4 mm thick and 15
mm long. The system is in ambient air at a temperature of 20 °C, and the surface convection
coefficient is 40 W/m*.°C.  (a) what are the fin efficiency and effectiveness?
(b) if there are 125 such fins per meter of tube length, what is the rate of heat transfer per unit
length of tube? (11Marks)
Problem number (3) (18 Marks)

a) Consider heat transfer between two identical hot solid bodies and the air surrounding them. The

first solid is being cooled by a fan while the second one is allowéd to cool naturally. For which
solid is the lumped system analysis more likely to be applicable? Why?} (5 Marks)
b) Drive an expression for the efficiency of tip insulation fin? (5 Marks)
¢) Hot and cold water pipes 8 m long run parallel to each other in a thick concrete layer. The

diameters of both pipes are 5 cm, and the distance between the centrelines of the pipes is 40 cm.

P.T.O. Page: 1 /2



the surface temperatures of the hot and cold pipes are 60 °C and 15 °C, respectively. Taking the

thermal conductivity of the concrete to be k = 0.75W/m . °C, determine the rate of heat transfer

between the pipes. (8 Marks)
Problem number (4) (18 Marks)
a) What is meant by a time constant ? , (3 Marks)

b) How can we use the transient temperature charts when the surface temperature of the geometry
is specified instead of the temperature of the surrounding medium and the convection heat
transfer coefficient? (3 Marks)

¢) In areas where the air temperature remains below 0 °C for prolonged periods of time, the freezing
of water in underground pipes is a major concern. Fortunately, the soil remains relatively warm
during those periods, and it takes weeks for the subfreezing temperatures to reach the water
mains in the ground. Thus, the soil effectively serves as an insulation to protect the water from
subfreezing temperatures in winter. The ground at a particular location is covered with snow
pack at -10 °C for a continuous period of three months, and the average soil properties at that
location are k = 0.4 W/m.°C and a = 0.15 x 10" m%/s. assuming an initial uniform temperature of

15 °C for the ground, determine the minimum burial depth to prevent the water pipes from

freezing. (12 Marks)
Problem number (5) (18 Marks)

a) Define the properties emissivity and absorptivity. When are these two properties equal to each

other? (3 Marks)

b) What are the summation rule and the superpositioh rule for view factors? | (3 Marks)

¢) A thermocouple shielded by aluminium foil of emissivity 0.15 is used to measure the
temperature of hot gases flowing in a duct whose walls are maintained at Ty = 380 K. The
thermocouple shows a temperature reading of Ty = 530 K. Assuming the emissivity of the
thermocouple junction to be & = 0.7 and the convection heat transfer coefficient to be h =120
W/m? . °C, determine the actual temperature of the gas. What would the thermocouple reading be

if no radiation shield was used? (12 Marks)

With my best wishes

EXAMINERS DR. ELSAYED ELSAID

Page: 2 /2
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TANTA UNIVERSITY
FACULTY OF ENGINEERING
DEPARTMENT OF MECHANICAL POWER ENGINEERING
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COURSE TITLE: ! Measuring instruments COURSE CODE: MEP2205

DATE: June 4, 2015 TERM: 2" | TOTAL ASSESSMENT MARKS: 75 TIME ALLOWED (HOURS): 3

(Answer the following S questions, with simple drawing)
Q1 (15 mark)
a) Define the following (Modifying Inputs —Static correction — Scale span)

b) In a test, temperature is measured 100 times with variations and procedure.
After applying the known correction, the results are:

Temp. °C 96 197 198 |99 100 |101 ;102 {103 |104 | 105

Frequ. F 1 3 8 23 139 |13 |6 4 2 1

" Calculate: (a) arithmetic mean, (b) mean deviation, (¢) standard deviation and
probable error of the mean, and (f) standard deviation of standard deviation.

Q2 (15 mark) .
a) Define the following terms (Static Calibration — Reproducibility — Static
Sensitivity).

b) A resistor R of a copper wire is given by; R=R, [1 + a (t — 20)] where;

the resistance of the wire at 20 °C is R, = 4.5 Q +0.25%,

the resistance temperature co-efficient of copper a = 0.0045/°C £1.5%, Find
the resistance of the wire at temperature of 75°C and its probable error.

Q3 (15 mark)

a) A thermometer is quickly taken from a temperature 0°C to a water tank
having a positive temperature. If the temperature indicated after 1.5 s is
34.86% of the water temperature. Find its time constant, then find the time
- required to reach 95% of the maximum value of the temperature.

b) A bimetallic strip element has one end fixed and other free, with the length
of cantilever being 40 mm. the thickness of each metal is 0.25mm and the
element is initially straight at 20 °C. One of the metals with an expansion co-
efficient of 12.5x10° / °Cand modulus of elasticity of 150 GPa, and the other
with an expansion co-efficient of 2.5x10” / °Cand modulus of elasticity of 90
GPa. Calculate the maximum and minimum movement of the free end, if the

measuring of the temperature ranges from -50°C to 250 °C.
>

To Q4 & Q5 go pag

1)2




Q4 (15 mark)
a) With simple drawing, explain McLeod Gauge to measure the negative
" pressure.

b) A mercury U-tube manometer used for measurement of low steam pressure
shows a positive head of 35mm of mercury above atmosphere, but 48mm of
water has condensed above the lower level of mercury in the tube. If the
barometer pressure is 762.1mm of mercury, calculate the absolute pressure of
steam. What percentage error is incurred if the head of condensed water is not
taken into account?

QS5 (15 mark)
a) With simple drawing, express the equation of the mass flow rate using the
Rotameter as a measuring device. :

b) A Venturimeter having a throat diameter d,=100 mm is fitted into a pipeline
which has a diameter d,=250 mm through oil of specific gravity 0.85 is
following. The pressure at the entry is 2.25 bar while at throat is 1.426 bar.
“Calculate the mass flow rate through the pipeline, if the angle between the pipe
centerline and the X axis is 30° and the distance between the Venturimeter

entry and its throat is 75mm.
A

> X axis

EXAMINERS Dr. Esam Elkenany

BestWishes
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2" Term, Final Exam No. of pages: 2

Answer all the following questions. The neat sketches are considered a part of your answer

Q1: State which of the following statements is true (v) and which is false (%): (12 marks)

o AW

The finer the sand grains, the greater the GFN.

Turbulence of molten metal is more likely za s} to occur by casting through the bottom gates.
The extreme oxyacetylene flame temperature is achieved by using the oxidizing flame.
Brazing provides thermally more stable joints compared to soldering.

Vertical milling of gears is less accurate than horizontal milli‘ng of gears.

Grit size is considered one of the main process parameters of WIM.

Q2: Select only one correct answer (20 marks)

1.

(Low manometer reading — long air escape time — fast drop of the balance air tank — overflow of
water tank) is an indicator for low permeability during sand permeability test.

. In low pressure die casting, (wooden — metallic — no — plaster) patterns are used to from the

mold.

Tn centrifugal casting, a gravity factor (GF) is defined as the ratio of (centrifugal force/casting
weight — casting weight /gravitational force — gravitational force/casting weight — centrifugal
force/rotational speed).

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

In which welding process slag entrainment defects are expected?

(SMAW - RSW - TIG - MIG)

(TIG — MIG — Submerged arc — Resistance) welding is more extensively used in automobile
industry.

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

Which of the following techniques can be used for welding of plastics?
(Friction welding — GTAW — Brazing — Resistance welding)

Hobbing is used to produce only:
helical gears — spur gears — external gear teeth — internal gear teeth.

10.In ECM, higher metal removal rate is obtained at:

a. low electrolyte resistivity and low voltage
b. high electrolyte resistivity and low voltage
c. low electrolyte resistivity and high voltage
d. high electrolyte resistivity and high voltage
172



Q3: For the shown sand casting mold (7+4+3=14 marks)

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

=300 mm
4 Ly

| R
B S

b- Find the necessary mass to counteract the
effects of metal head and the effect of buoyancy g
forces to cast the shown hollow cylindrical part, g
given the material density of the casting= 7.6
g/cm® and of the sand core= 1.8 g/cm”.

N

c- 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 cm® was passed through the specimen
in a period of 30 seconds. Under a pressure of 3.5 cm.water. Find the sand permeability.

¢ =110 mm

Q4: (4+5+6=15 marks)
a- Give short notes about the following issues:

1. The nature and the function of the electrodes used in each of the following welding
processes: SMAW, GMAW, GTAW, and resistance spot welding.

2. Weldability; the definition, the factors affecting it, and how to predict.

b- Draw one welding symbol that includes all the following information: Single V-groove weld of a
butt joint with 20° bevel angle to be welded in the field. An intermittent weld seam with length
50 mm and 90 mm pitch. A back weld is also performed to reinforce the root pass.

Qs: (5+9=14 marks)
a) With the aid of sketches explain gear generation by rack shaping and list the advantages and
limitations of the technique.

b) In ECM process:
1. Explain with the aid of sketches the principle of the process.

2. Considering the efficiency of the electrical circuit, derive a relationship to calculate the tool
feed rate.

3. Calculate the feed rate and the time required to cut a 10 x 30 mm rectangular hole through a
12 mm thick aluminum plate. The operation is accomplished at 1200 amp current and the
current efficiency was 95%. [The specific removal rate for aluminium, C = 0.0344 mm*/A.s]

Best wisdes,
Assoc. Drof, Malomond Alomsdin
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Answer ALL the following questions:

The first question (17 marks)

A | Explain the procedure of voltage building in self-excited generator.

0f 0.045C) The stray losses are 2.5 kW. At rated Joad. Calculate:
a) Armature current. d) Generated voltage.

b) Armature copper losses. e) Field copper losses.
¢) _The generator efficiency.

B | AS0KW, 250 V series generator has an armature resistance of 0.02€2 and series field resistance

The second question (17 marks)

A | Why a d.c. series motor cannot be started on no load?

and speed. Assume load torque constant and magnetization curve to be linear.

B | A 250V d.c shunt motor has a shunt field resistance of 200 ohm and armature resistance of 0.3
ohm. For a given load, motor runs at 1500 r. p- m. drawing a current of 22 A from the supply. If
a resistance of 150 ohm is added in series with the field winding, find the new armature current

The third question (17 marks)
A SKVA, 500/250 V, 50 Hz, single-phase transformer gave the following readings,
Open circuit test : SO0V, 1 A, 50 W (L.V. side open)
Short circuit test ; 25 V, 10 A, 60 W (L.V. side shorted)Determine
a- The efficiency on full load, 0.8 lagging power factor.
b- The voltage regulation on full load, 0.8 leading power factor.
¢- The efficiency on 60% full load, 0.8 leading power factor.
d- Draw the equivalent circuit referred to primary and insert all the values mnit.
The fourth question (17 marks)

A 1- A three-phase induction motor does not run at synchronous speed. Why?
2- _List out the names of starters used for three-phase induction motor.

1500W, while the core losses are S00W. Calculate:

A 3-phase, 20hp, 500V, 50Hz, 6—;;01e, star connected induction motor running at 950rpm with |
0.85 lagging power factor. The mechanical losses are Thp, the stator copper losses are

a- The rotor copper losses ¢- The line current
B b- Motor efficiency d- The slip
The fifth question (17 marks)
A 1-  State the variougty]ﬁes*(-)'tT smg—l‘eph;élﬁ&aétioﬁﬁ&gr o

_ power factor and unity power factor

reactance are 0.4€2 & 4Q respectively Find:
a)Voltage regulation b) Maximum developed power .¢) Efficiency if P, =10 kW

2- Draw the phasor diagram of three-phase synchronous generator at lag power factor, lead

-B | A 3-phase, star connected, 6-pole synchronous generator supplies a 3-phase load of 100 kW, 0.8
leading power factor at 60 Hz, 2kV line voltage. The machine per phase armature resistance &

Good Luck and best wishes . Dr. Abdelwahab Hassan




