Tanta University Metrology
Faculty of Engineering ‘ Date: 16/06/ 2012

Production and Mech. Design Dep. Time allowed: 3 Hours

Attempts all questions:

1-a Explain the following terms:

- Static error
- .Static correction

- Relative error
b- Differentiate between unilateral and bilateral.

2- a- What is gauge blocks: classes and uses.
b- State the concept of interchangeability, and what its importance?

3- State the advantages and disadvantages of mechanical instruments, electrical
instruments, and electronic instruments.

4- Use only neat sketch showing the major components of the simple Burdon

Tube Pressure Gauge.

5- A pressure gauge is calibrated 5 bars to 60 bars. The accuracy is specified

within +/- 0.2 percent of instrument span, what is the maximum static error?



Tanta University Refractories and Heat treatment

Faculty of Engineering Date: 18/06/ 2012

production and Mechanical Design Department. Time allowed: 3 Hours

Attempts all questions:

i-

Use only neat sketches differentiating between the following:

. Heat treatment processes

_ Steps in heat treatment processes

State the commonly used equipments for heat treating operations, and what

are the types of heat treating furnaces?

What is the importance of using protective atmospheres in heat treating

processes, and what are the commonty used atmospheres in heat treating?

State the advantages and disadvantages claimed by electric heating furnaces,

and what are the major components of an electrical heating system?

Draw sketch for the main components of gas heat treating furnaces, and what

are the properties of refractories used in heat treating operations.

Combustion furnaces are usually classified to type and mode, explain with a
representative examples.

What are the types of furnaces and refractories used in the following
manufacturing products?

- Steel forgings

. steel bars for concrete reinforcement

- Steel castings



The fourth question (17 marks)

Discuss briefly the various methods of speed control of a three-phase induction |
motor.

The full loadmpower input to 4 pole, 50 Hz three-phase induction motor is 50 kW,

running at 1440 r.p.m. calculate its full load efficiency if stator losses are 1000 W
“and frictional losses are 650 W, '

The fifth question (17 marks) )

A

Discuss the methods used for starting single-phase induction motors,

B

A three-phase, 2300 V, 60 Hz, 12-pole, star-connected synchronous motor has a
synchronous reactance of Xs = 4.5 ohm per phase. The resistance of the stator
winding is negligible. The motor is connected to an infinite bus and draws 250 A at
0.8 power factor lagging. Neglect rotational losses.

a) Determine the output power.

b) Determine the power to which the motor can be loaded slowly without losing

synchronism. Determine the torque, stator current, and supply power factor
for this condition.

Good Luck and best wishes
Dr. Abd El-Wahab Hassan



Electrical Power and Machines Department

TANTA UNIVERSITY Faculty Of Engineering

Final EXAM 2011/2012 - Second Term

Course | Electrical Machines (EPM2244) ' Time Allowed |3 hours

_§tud

ents | 2" Year (Production Engineering and Mechanical Design) Total Mark 85

Date 2/6/2012 Number of pages | 2

Answer ALL the following questions:

The first question (17 marks)

A | Draw the power flow diagram for d.c motor.

B |A wave wound, 6 pole long shunt compound d.c generator has 600 armature
conductors. The generator is driven at 300 r.p.m. calculate the e.m.f. generated if the
flux per pole is 0.06Wb. If now, the generator is required to produce e.m.f of 550 V
at reduced value of flux per pole of 0.055 Wb, calculate the speed at which the
armature of the generator must be driven.

The second quéstion (17 marks)

A | Explain the various methods of speed control of d.c series motor.

B | A 220 V d.c. shunt motor has an armature resistance of 0.5 ohm and is excited to
produce constant flux. At full load the motor runs at 1000 r.p.m. takiag an armature
current of 40 A. if a resistance of 0.8 ohm is inserted in series with the armature,
determine the speed at full load.

The third question ( 17 marks)

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

A 10KVA, 125/250 V, 50 Hz, single-phase transformer gave the following
readings, ' )
Open circuit test : 250 V, 0.6 A, 50 W (L.V. side open)
Short circuit test : 15V, 40 A, 100 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'56% full load, 0.6 leading power factor.

d- Draw the equivalent-circuit referred to primary and insert all the values in it.




b) A long aluminum cylinder 5 .0 cm in diameter and intially at 200 °C is suddenly exposed to a

convection environment at 70 °C and h= 525 W/m?®. °C. Determine the temperature at a reduis of

1.25 cm and the heat lost by unit length 1 min after the cylinder is exposedto the invironment.

(9 Marks)

Problem number (5) (15 Marks)

Define irradiation, gray body and radiosity. (6 Marks)
b) Two rectangles 50 by 50 cm are placed perpendicularly with a common edge. One surface has a
temperature of 1000 K, and £ = 0.9, while the other surface is insulated and in radiant balance
with a large surrounding room at 300 K. Determine the temperature of the insulated surface and

the heat lost by the surface at 1000 K. (9 Marks)

With my best wishes
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Tanta i A'l , Department: Mechanical power Engineering [(W . Faculty of

University **/ Total Marks: 75 Marks ‘&R Engineering
Course Title: Heat transfer (1) Course Code: MEP2251 Year: 2™
Date: June 13" 2012 (Second term) Allowed time: 3 hrs No. of Pages: (2)

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

Problem number (1) (15 Marks)

a) What are the thermal contact resistance, critical radius of insulation, and fin effectiveness?
(6 Marks)

b) A furnace wall is made of three layers, one of fire brick, one of insulating brick and one of red
brick the inner and outer surfaces are at 870 °C and 40 °C respectively, the respective coefficients
of thermal conductivities of the layers are 1, 0.12 and 0.75 W/m.K and the thicknesses are 22 c¢m,

7.5 and 11 cm. Assuming close bonding of the layer at their interfaces, find the rate of the heat

loss per square meter per hour and the interface temperatures. (9 Marks)
Problem number (2) (15 Marks)
a) What are the types of heat exchangers? (6 Marks)

b) A very long copper rod 2.5 cm diameter (k = 372 W/m.°C) has one end maintained at 93 °C. The
rod is exposed to a fluid whose temperature is 38 °C. The heat transfer' coefficient is 3.5

W/m*.°C. How much the heat lost by the rod? (9 Marks)

Problem number (3) (15 Marks)

a) What are the heat exchanger effectiveness, Reynolds number and the fouling factor? (6 Marks)
b) A plate having a thickness of 4 mm has internal heat generation of 200 Mw/m’ and a thermal
conductivity of 25 W/m.°C. One side of the plate is insulated and the other side is maintained at

100 °C. Calculate the maximum temperature in the plate. (9 Marks)

Problem number (4) (15 Marks)

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

capacity unsteady-state analysis to apply? (6 Marks) ||
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