TANTA UNIVERSITY
FACULTY OF ENGINEERING
DEPARTMENT OF MECHANICAL PC*VER ENGINEERING
SECOND YEAR STUDENTS OF MECHANIC AL POWER ENGINEERING
COURS? TITLE: HEAT TRANSFER (1) COURSE CODE: MEP2206
DATE:MAY, 28-2016 SECOND TERM TOTAL ASSESSMENT MAKKS: 90 TIME ALLOWED : 3 HOURS

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

Problem number (1) (18 Marks)

(a) "Vhat is the physical basis for existence of a critical insulation radius? How do the thermal

conduétivity and the convection coefficient aftect its value? {5 Marks)

(b, If the air in the contact region between two surfaces is replaced by helium, how is the thermal

contact resistance affected? How is it affected if the region is evacaated? (5 Marks)

(c) A stainless steel (AISI 304) tube used to transport a chilled pharmaceutical has an inner diameter

of 36 mm and a wall thickness of 2 mm. The pharmaceutical and ambient air are at temperatures

of 6 °C and 23 °C, respectively, while the corresponding inner and outer convection coefficients
are 400 W/m®. K and 6 W/m”. K, respectively. (a) What is the heat gain per unit tube length?

(b) What is the heat gaiu per unit length if a 10-mm thick layer of calcium silicate insulation (ks

=(.050 W/m. K) is applied to the tube? (8 Marks)

Problem number (2) (18 Marks)

a) Is it possible to achieve steady-state conditions in a solid cylinder or sphere that is experiencing
heat generation and whose surface is perfectly insulated? Explain. (4 Marks)
b) What are the mechanisms of heat transfer? how are they distinguished from each other? ‘4 Marks)
c) A plane wall of thickness 0.1 m and thermal conductivity 25 W/m. K having uniform volumetric
heat generation of 0.3 MW/m’ is insulated @n one side, while the other side is exposed to a fluid
at 92 °C. The convection heat transfer coefficient betwzen the wall and the fluid is 500 W/m? K.

Determine the maximum temperature in the wall. : (10Marks)

Problem number \3) (18 Marks)

a) How are the effectiveness and efficiency of a fin affected if its thermal conductivity is increased?
If the length of the fin is mcreased? If the length of the fin is increased? (6 Marks)
b) What is the Planck distribution? What is Wien's displacement law? (5 Marks)
¢) The engine cylinder of a motorcycle is constructed of 2024-T6 aluminum alloy (k = 186 W/m.
K.) and is of height # = 0.15 m and outside diameter D = 50 mm. Under typical operating

conditions the outer surface of the cylinder is at a wmperature of 500 K and is exposed to

P.T.O. Page: 1/2



a)
b)

ambient air at 300 K, with a convection coefficient of 50 W/m?. K. Annular fins are integrally
cast with the cylinder to increase heat transfer to the surroundings. Consider five such fins, which

are of thickness f = 6 mm, length L = 20 mm, and equally spaced. What is the increase in heat

transfer due to use of the fins? (7 Marks)
Preblem number (4) (18 Marks)

V.'hat is the physical interpretation of the Bio: number and Fourier number? (3 Marks)
Is the lumped capacitance method of analysis iikely to be more applicable for a hot solid being

cooled by forced convection in air or in water? By forced convection in air or natural convection
in air? . t (3 Marks)
A 5-cm-high rectangular ice block (k =2.22 W/m-K and a = 0.124 x 10”7 m?/s) initially at - 20°C
is placed on a table on its square base 4 cm x 4 cm in size in a rooni at 18°C. The heat transfer
coefficient on the exposed surfaces of the ice block is 12 W/m?-K. Disregarding any heat transfer
from the base to the table, determine how long it will be before ithe ice block starts melting.

Where on the ice block will the first liquid droplets appear? (12 Marks)

Problem number (5) (18 Marks)

a) What is the relation between radiosity, blackbody emissive power, and irradiation for a reradiating

surface? Does the temperatire of such a surface depend on its radiative properties? (4 Marks)

b) What is a radiation shield and how is net rad ation transfer between twc surfaces affected by an

intervening shield? Is it advantageous for e shield to have a large surface absc-otivity or

reflectivity? (4 Marks)

¢) Two concentric spheres of diameter D; = 0.8 m and 1), = 1.2 m are separated by an air space and

have surface temperatures of 7; = 400 K and 7> =300 K
(a) If the surfaces are black, what is the net rate of radiation exchange between the spheres?
b) What is the net rate of radiation exchange between the surfaces if they are diffuse and gray

with €; = 0.5 and ¢, = 0.057 (10 Marks)

With my best wishes

EXAMINERS DR. ELSAYED ELSAID
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Tanta University Course Title: Fluid Mechanics (1-B)
Faculty of Engineering Course Code: MEP2203
Mechanical Power Engineering Department (Final Exam) Full Marks:90 Points
2™ Year Power Mechanics Date: 1/6/2016  Allowed time: 3hours

Second Semester No. of Pages:2

| Remarks: (answer the following questions and assume any missing data)

ll Question (1) (25 Marks)
Il A-write down the characteristics of laminar and turbulent flow (5Marks)

l -
B- The velocity distribution in the boundary layer is given by % _ ( Lj " calculate the following:
U )

1- Displacement boundary layer thickness
2- Momentum boundary layer thickness
3- Energy boundary layer thickness (10Marks)

| C- For the turbulent boundary layer with a velocity distribution as% = (é‘i) ! , Blasius suggested the following

L

relation for viscous shear stress: , _ g 225 pU 2( H J * for Re number ranging from 5 X 10° t0 10’
’ pUS

, find the values of the boundary layer thickness, wall shear stress, drag force, local and total skin friction

coefficient. (10 Marks)

] Question (2) (20 Marks)

‘ A- Explain briefly the term boundary layer. Give four examples in everyday life where formation of
| boundary layer is important (5Marks)

I B- Explain what is meant by separation of boundary layer? Describe with sketches the methods to control
|| separation (10Marks)

| C- Define the correction factors for kinetic energy and momentum, (0, 3). Use them to calculate the head
|| difference between two points in pipe flow, give a comment on the results (5 mark)

Question (3) (20 Marks)

\ A- write down the types of forces affect on flow field, use these forces to write down and define the
|l dimensionless numbers (5Marks)

| B- Explain briefly the different types of similarity (5Marks)



C- Explain the Reynolds similarity ' | (5 mark)

D- An oil of specific gravity 0.92 and viscosity 0.03 poise is to be transported at the rate of 2500
|| liters/sec, through a 1.2 m diameter pipe. Tests were conducted on a 12 cm diameter pipe using water at
20 C. If the viscosity of water at 20C is 0.01 poise, find:

Il 1- Velocity of flow in the model

2- Rate of flow in the model (5 Marks)

| Question(4) (25 Marks)

| A-. Derive the Hagen —Poiseuille flow and state the assumptions made (10 Marks)

| B- Write down the types of minor energy losses in pipes, what its causes. (5 Marks)

{ C- A smooth pipeline 0.40 m in diameter and 400 m long connects two reservoirs having surface
| elevation 20 m and 35 m. calculate the flow rate through this line, assuming water at 15 °C and a square —
| edged entrance, For water at 15°C: v=1.306 *10® m%/s, (10 Marks)

With Best Wishes  Dr. Mohamed Amro and commit



INTERNAL FLOW

100

oy e, |
o hoawt N

3

S s100

1 czo0

€00

il
NG

10

SMO[4 mna, 10} Lﬂumuco_ﬁm peay 0} welgeiq Apoon

[FLUID MECHANICS (1-B)]



TANTA UNIVERSITY
FACULTY OF ENGINEERING
DEPARTMENT OF MECHANICAL POWER ENGINEERING

EXAMINATION FOR FRESHMEN (2016YEAR), STUDENTS OF 2™ GRADE

MECHANICAL POWER
COURSE Measurements devices COURSE CODE: MEP
TITLE:
DATE: June 4, 2016 TERM: TOTAL ASSESSMENT TIME ALLOWED
2nd MARKS: 75 (HOURS): 3

Ay ALY e cal

(10) :J ¥ Jhpealt
Apal) Adlaiall - Adalacall Al 5yl SASHELYY pbial) - Lol 3 plaall s 3 gucball Le -
pSaill daglaia jealie  dasladfll au M w8 g el dbead Aalia Y ol Y1 K3 -

(15) 1Al ) gaul)
Sl y pa G gy Lay L5Y) Jaadf JaS]

......... Severrrnnnngg® (I (Ao (oAl 715333 Jia 53) Qg 0 530 cilabadiiad -]
................. RN - 1 SURFE: J LW WAL PG )

............ Y o Lagly oo G0 g ad 2153390 0585 -3

................. o Bl oadh As 53 Baly ) ae A Sl A liall 3y 334

U G yiagiladt Apubian (55 4 53 30 A9 o ALl 451 03 jia gilal) -5

........................... Severrrenienreeneeenn @35l 3 a8l E -6
.............. ol e S iliia Jeny -7
............. I adlall RS (5 jaall te aaing ¥ Gl el Jane 8 ¢l g 5l aladiid die -8
...................... ERRRNRET XS N B BN ENGTORRY: § 5PN BN s
............... S hbiall Gilitan s o ey Lala N ) e ge 5l L3210
as) sl Ji gadlt
fis ol oadl 2 sa 30U Apula¥F oyl gl 28U -1
100 S paly Laiia ga il -2
D dgand syl (i o
CAL Gl 63 yia gariy! @

10f2




O (20) apt ) Gl
s A0 Clpasl) (e NS (palgll padsy (il Sl 83 -1
4 51e A 0 400 Oe JB 450 o A ) pa
il Jlaa)
L5 dn 3320 — ) s ds ) pa
bar 1000 L=
Aol 1 30 Gl Jone
10 S g 9 il Jpaa S 22

< ylasilall o

slall uliill a3l @

Kl en o
(JJMA)?\S\)%J\);]\Q\AJM\ ®
ool Al aladiulide Hull ulE e

(15) ;Q-u\.'sﬂ J\H
(a) Calculate the absolute error in the volume of a cylinder if the cylinder diameter
(D) is 5 cm and the height is 10 cm. The relative error for the cylinder diameter

and height is 0.2%.

(b) A well type U- tube manometer using a liquid of specific gravity of 0.8 has
a well of 50 mm diameter and a tube of 2 mm bore. If a scale correctly
graduated in mm datum is 0 mm, calculate the reading on scale when a
pressure difference of 8 mm of mercury is applied. Calculate the percentage
error in reading and the actual error in N/m?. Assume pressure on account of
1 mm of mercury =133 N/m’.

(¢) An iron- constantan (J type) thermocouple is connected to a potentiometer
whose terminals are at 25 °C. The potentiometer reading is 3.59 mV. What is
the temperature of the thermocouple junction?

The relation between temperature and volt for iron- constantan (J) as follows:-

Temp. °C 0 25 50 75 100 150

Volt mV 0 1.277 2.585 3.918 5.269 8.01

Dr. Magda El-Fakharany
EXAMINERS

Best wishes
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Tanta University - Faculty of Engineering
Department of Production Engineering and Mechanical Design

Cose Title: Production Engineering ‘Date: 08 June 2016

Course Code: MPD 2252 Total Marks: 75
Year: 2™ — Mechanical Power Engineering Time allowed: 3 hrs
2" Term, Final Exam No. of pages: 2
Answer all the following questions. The neat sketches are considered a part of your answer
Q1: Select only one correct answer - (20 marks)

1.

10.

11.
3G - 4G ~ 3G ~ 2G — 1G), whereas that required for welding two stationary vertical pipes is

12.

13.

14.

(Waxes — Old castings ~ Woods ~ gypsum — Metals) are the most durable pattern material for
machine molding of the casting sand.

Metallic pattern is essential in (sand mold — plaster mold — slush — shell mold — investment)
casting.

Of the disadvantages of die casting: Excellent surface finish — No limit to part size — High
production rate — Expensive molds.

Highest sand mold permeability is achieved by using (rounded with similar size — rounded
different size — angular with similar size — angular with different size) sand grains.

Highest sand compaction close to pattern surface can be achieved by sand

a) top squeeze molding b) top squeeze molding followed by jolting
¢) bottom squeeze molding d) jolting followed by bottom squeeze molding
e) bottom squeeze molding followed by jolting

A steel part is to be produced by sand casting. If the sprue is 40 cm height, the lifting pressure
acting on cope at the parting line due to the hydrostatic head of liquid steel (p= 7.8 g/em?) is:
(19.6-36-156.8—15.7 - 30.6 — 30580) kPa

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

Sewage il .4l cast-iron pipes are produced by (vertical centrifugal — horizontal centrifugal
~ semi-centrifugal - centrifuging) casting process.

Sand casting defects are greatly reduced by application of (top — bottom — side — front — back)
gatmg system.

Fillet welds cannot be applied to (lap — tee —corner — butt) joint.
The minimum welder qualification for welding two stationary horizontal pipes is (6GR - 6G —

(6GR - 6G — 5G ~ 4G — 3G - 2G — 1G).

In which welding process slag entrainment defects are most expected?
(RSW - TIG - MIG — SAW)

Resistance spot welding is extensively used for welding (steel — aluminum alloy — copper alloy
— all metallic alloy) sheets and the electrodes in RSW are mainly made of (tungsten — copper —
carbon — steel — stainless steel). ‘

In fusion welding, filler metal and base metal are well mixed in (weld interface — HAZ —
unaffected zone — fusion zone).
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15. Internal welding cracks can be easily detected by (visual — radiographic — dye penetrant —
magnetic particle) examination. 4 |
16. The advantage of double enveloping worm over the straight worm is that it (transmits loads
~ through two skewed shafts — transmits greater loads — is cheaper — is easier in production).
17. The gear cutting tool receives a reciprocating motion in case of (rack and pinion shaping — rack
shaping and broaching ~ broaching and hobbing — broaching only — rack shaping only).
18. Hobbing is used to produce only: '
helical gears — spur gears — external gear teeth — 1nterna1 gear teeth. -
Q2: (12+6+6= 24 marks)
1. A sar.ld sample of: 50 g was taken .for s1e\fe Sieve- Weight
analysis. The following results were obtained. It is retained
required to; No. | Multiplier | Diameter, mm (2
i) determine the GFN, i) plot the cumulative 122 i ’I’ziz —
and discrete sand distribution curves versus sieve - -
. S 20 10 - 0.833 0.5
size, iii) find the average grain size and the
uniformity degree of sand from the obtained plots 30 20 0.589 1.2
' 40 30 0.414 14.1
(Hints: GFN = %.’!‘.NLV. s il pua A o350 50 | 40 0.295 14.4
| e 70 50 0.208 9.0
2. With only neat sketches explain: 100 70 0.147 5.1
a) One technique for machine molding of sand. 140 100 0.104 2.1
: 200 140 0.074 1.7
b) The low pressure die casting technique. 270 200 0.053 0.9
3. Compare the cold and hot chamber die-casting Pan| 300 - rest
process (the machine, advantages, and applications).
Q3:

a- For the shown welded joint, state the type of weld and the
type of joint. Name the letters A>F. .

b- Explain the term “weldability”, the factors affecting wldability
of metals, and how to predict it?

¢- Show with sketches the principle of submerged arc welding and
list the advantages and limitations of the process. Give one
application. :

d- Differentiate between vertical up- and down-hill welding

(8+7+6+4= 25 marks)

positions.

Q4:

(6 marks)

Withonly clear sketches explain one gear productxon operation by: a) metal forming, b) form
cutting, ¢) generation cutting.

Best wirkes,
Assoc. Prof, Malomosod Aomadiin
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Answer ALL the following questions:

 The first question (17 marks)

A

Explain the load characteristic of D.C shunt generator.

B

A dc series generator has an armature resistance of 0.5 ohm and series field resistance
of 0.03 ohm, it drives a load of 50 A. if it has 6 turns/coil and total 540 coils on the
armature and is driven at 1500 rpm, calculate the terminal voltage at the load. assume
4 pole lap type winding, flux per pole as 2 mWb and total brush dropas2 V.

The second question (17 marks)

A

Why a dc series motor cannot be started on no load.

B

A 500 V d.c. shunt motor takes a current of 5 A on no load. The resistances of the

armature and field circuit are 0.5 ohm and 250 ohm respectively. Calculate the
efficiency when the motor takes a current of 100 A.

third question (17 marks)

The

A

Explain the short circuit test and open circuit test on transformer. Why these tests are
to be performed?

B

A 5KVA, 500/250 V, 50 Hz, single-phase transformer gave the following readings,
Open circuit test : 500 V, 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.
c- The efficiency on 60% full load, 0.8 leading power factor.
d- Draw the equivalent circuit referred to primary and insert all the values in it.

The fourth question (17 marks)

A

Discuss the methods used for starting of three-phase induction motors.

B

The power input to a 500 V, 50 Hz, 6 pole, three-phase induction motor running at
975 rpm is 40 kW. The stator losses are 1 kW and friction and windage losses total 2
kW. calculate : .

“a- the slip ' b- the rotor copper losses

b-_the output horse power d- the efficiency




The fifth question (17 marks)

A

Draw the phasor diagram of a synchronous generator at laging power factor, leading
power factor and unity power factor

B

A 3-phase, star connected, 6-pole synchronous generator supplies a 3-phase load of
100kW, 0.8 leading power factor at 60 Hz, 2kV line voltage. The machine per phase
armature resistance & reactance are 0.4Q & 4€ respectively Find :

a) Voltage regulation

b) Maximum developed power (when R, = 0)

¢) Efficiency if P, =10kW

Good Luck and best wishes
Dr. Mohamed Kamal Alnemar
Dr. Abdelwahab Hassan
Dr. sherif Dabour




