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

charts are allowed)

b)

b)

b)

Problem number (1) (15 Marks)

Will the thermal contact resistance be greater for smooth or rough surfaces? (3 Marks)
Calculate the critical radius of insulation for asbestos (k = 0.17 W/m. °C) surrounding a
pipe and exposed to room air at 20 °C with (h = 3W/m? . °C), calculate also the heat loss

per unit length from a 200 °C, 5 cm diameter pipe when covered with critical radius of

insulation and without insulation. (12 Marks)
Problem number (2) (15 Marks)
What is a conduction shape factor? How is it related to the thermal resistance? (5 Marks)
A furnace of 60 by 90 by 120 cm outside dimensions is constructed from a material
having a thermal conductivity of 0.865 W/m.°C. The wall thickness is 15 ¢m. The inner
and the outer surface temperatures are 520 °C and 20 °C, respectively. Calculate the total
heat loss through the furnace walls. | (10 Marks)
Problem number (3) (15 Marks)
Explain how the fins enhance heat tranéfer from a surface. Also, explain how the addition
of fins may actually decrease heat transfer from a surface. (6 Marks)
A long and thin copper rod of 6.4 mm diameter (k = 372 W/m.°C) is exposed to an
environment at 20 °C. The base temperature of the rod is 150 °C. The heat transfer
coefficient between the rod and environment is h = 15 W/m2°C. Determine
(1) the heat given up by therod  (2) fin effectiveness (3) fin efficiency. (9 Marks)
Problem number (4) (15 Marks)
In what medium is the lumped system analysis more likely to be applicable: in water or in

air? Why? (5 Marks)

b) A thermocouple junction, which may be approximated as a sphere, is to be used for

temperature measurements in a gas stream. The convection coefficient between the
junction and the gas is known to be h = 10 W/m? . K, and the junction thermophysical
properties are p = 8500 kg/m?®, k = 400 W/m . K, and ¢ = 400 J/kg . k. determine the

junction diameter needed for the thermocouple to have a time constant of 1 s. if the
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junction is at 25 °C and is placed in a gas stream that is at 200 °C, how long will it take for

the junction to reach 199 °C? (10 Marks)

Problem number (5) (15 Marks)

a) Define the reradiating surface, radiation shields, black body, and irradiation. (4 Marks)
b) A fluid flows through a long tube of 20 mm diameter and the outer surface of which is
diffuse and gray with £,=0.02 and T1=77 K. This tube is concentric with a large tube of 50
mm diameter and the inner surface of which is diffuse and gray with £2=0.05 and T>=300
K. The space between the two surfaces is evacuated. Calculate the heat gain by the fluid
per unit length of tube. If a thin radiation shield of 35 mm diameter and £3=0.02 (for both
sides) is inserted midway between the inner and outer surfaces, calculate the change in the

heat gain per unit length of the tubes (as a percent ratio). (11Marks)

With my best wishes

EXAMINER DR. ELSAYED ELSAID
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Answer ALL the following questions:

The first question (25 marks)

Draw the power flow diagrams for d.c generator and d.c motor.

a
b | Explain the load characteristic of D.C compound generator.

. Explain the characteristic of d.c shunt motor.

d Write the various methods used for starting of three-phase induction motor.

e | Draw the phasor diagram of three-phase synchronous generator at lag power factor, lead power
factor and unity power factor. '
The second question (20 marks)

a | A 4 pole, lap wound 750 r.p.m. d.c. shunt generator has an armature resistance of 0.4 ohm and
field resistance of 200 ohm. The armature has 720 conductors and the flux per pole is 30 mWb. If
the load resistance is 15 ohm, determine the terminal voltage

b | A DC series motor has the following data:

Armature resistance = 1.5 ohm, series field resistance = 2.5 ohm, supply voltage = 300 Volt,
mechanical losses =300 W, if the input power is 6 KW at 3000 R.P.M, find the motor's
efficiency.

The third question (20 marks)

A SKVA, 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 (20 marks)

A 480 V three-phase induction motor is drawing 60 A line current at 0.85 power factor lagging. The
stator copper losses are 2000 W, the core losses are 1800 W, the rotor copper losses are 700 W and the
friction and windage losses are 600 W. draw a power flow diagram indicating the following quantities:

a- The air gap power

b- The developed (converted) power

c- The output power (shaft power)

d- The efficiency of the motor

e- The slip

Good Luck and best wishes
Dr. Abd El-Wahab Hassan
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1%! question

a

b
c

d

What is Metrology?

- Manufacture’s manuals

- Automated calibration software

- 1SO 17025

- Prior experience on similar test equipment

Calibration procedures

2"? question

Why is Metrology important?

Define : Error, Calibration, Uncertainty, Accuracy, traceability, & ranges.
Which of the following is NOT a recommended source to obtain
requirements to calibrate test equipment?

(10 Marks)

(10 marks)

Discuss briefly the wastewater disinfection in the following figure using

the included tables:

Transmitter signal current

_4mA
6 mA
10 mA
15 mA
20 mA

Chlorine concentration

0% (no chlorine)

25%

50%

75%

100% (Full concentration)



Controller output signal current Control valve position

5 mA 0% open (Fully shut)

10 mA 25% open

12 mA 50% open

17 mA 75% open

20 mA 100% (Fully open)

. Analytical
Chlorine supply indicating

i 420 mA controlier
r s
Motor-operated ~ ;--——---=--=====-= AlC SP

control valve

]
1
1
: 420 mA I
_____ measurement
signal )
Cl,
Analytical ©
transmitter

Influent ool Sl?:rg?t?ér ' Effluent

Mixer

(15 marks)
3" question

a- What are the different types of instrumentation documents? Discuss briefly
indicating the difference try to use simple drawing to indicate your
discussion.

b- Explain the following:

- Calibration intervals.
- 1SO 17025.
- Factors that affecting calibration intervals.

- How to establish calibration intervals.

- Importance of calibration.



(15 Marks)

4" Question

a- Defined Criteria for Laboratory Accreditation Metrology Laboratory.
b- How to calibrate the following measurement devices:

- Thermometers .

- Pressure gauges.
- Multimeter.

- Flask of 200 ml.

c- What is comparators? Mention some comparators, select two types and
discuss advantages and dlsadvantages including example and the main
components for each ‘ -

(10 Marks)

5" Question

a- What the main component of the following measuring devices; explain that
including simplified sketch for each: vernier callber ( type C), M|crometer
Verhler depth gauge, High gauge, and dial gauge. -

b- The following figure is a simplified symbolism to show that a gas is heated
and temperature controlled by a board mounted controller. The heating
fluid is modulated by some type of control valve. The type of control signal
is not specified. Records of gas, flow, pressure, and outlet temperature,
and a low temperature alarm are required on the instrument board. Explain
and discuss the system
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TRANSFER
FLUID

‘ : (FRY (PR (TAL)
i AN

¢

}




Tanta Department: Prod. Engineering and Mech. Design £\ Faculty of
University Total Marks: 75 Marks Engineering
P ————————————————————————————————
Course Title: Furnaces &Heat Treatments Course Code: MDP2213 Year: 2™ Prod Eng Dept

Date: 26-06-2014 Allowed time: 3 Hrs No. of Pages: (1)

Answer All The Following Questions With Detailed Drawing As You Can :-
[ Note: Every Question carries 5 Marks]

Question (1):- (15 Marks)

(a) Define the heat treatment? what are the important principles of heat treatment?, and What
are the defects of heat treatments?.

(b) Define the following terms:-

Phase diagram — Heating — Heatment — Hardening — Hardment — Hardness — Hardenability —
Annealing — Normalizing — Tempering.

(c) What are the objectives of heat treatment process? Explain various heat treatment processes
in brief?.

Question (2):- (15 Marks)

(a) What the differences of equilibrium phase diagram and iron-carbon diagram? and What are
the components on the iron-carbon diagram and their characteristics?.

(b) List the three major parameters which are considered for classification of furnaces? Classify
the furnaces based on material charging?.

(¢) What do you mean by case hardening? Explain different methods of case hardening in detail?.

Question (3):- (15 Marks) I
(a) What does a heat treatment process consist? and What may heat treatment processes be
divided into following basic types?.

(b) Draw a neat sketch of Fe-Fe3C equilibrium diagram? Explain the microstructural changes
that occur on cooling of hypoeutectoid steel from liquid region to room temperature?.
(c) What are the different microstructures of steel? Why the heat treatment of carbon steel is

" required? Give the elementary idea of various annealing operations.

Question (4):- (15 Marks)

(a) List out different type of heat losses in furnaces? Differentiate between furnace and oven?.
(b) Name at least three additional care to be taken when burners are used for proper distribution
of heat in a furnace?.

(¢) What are the instruments required for undertaking performance evaluation of the furnace?
What are the disadvantages of excess air in a furnace?.

Question (5):- (15 Marks)

(a) What are the various types of annealing? and Where are they used? and What is the major
difference in the purpose of annealing and normalizing?.

(b) Define the eutectic alloy? and What are the important characteristics of eutectics? What is the
difference eutectic and eutectoid alloys?.

(¢) What advantages does an electric heat- treating furnace have over a gas fired heat-treating
furnace?.

End of Questions

«.((( With My Best Wishes And Good Luck )))...
...[[ Examiner: Dr Eng: Alaa A. EI-Hammady]]...



