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 كـليــــةالهندســـــة بحلــوان           

 القـاهــــــــــرة  -حلـــــوان           

 الكهربية واالالت القوى هندسة قسم    

     

 

 

لمقررات ةالبحثي الموضوعات  
ألولــــــــىاالـفــرقـــة   

 واالالت القوى هندسة قسم
 الكهربية

 لكل الصفحات عدد رقم الصفحات
 مقرر

 الموضوعات عدد
المقرر اسم البحثية  

 تــقاريــر فنيـــــة 3 1 3
 هنـدســة كهربيـــة 3 3 5-7
 لغـــات البرمــجـــة 3 2 9-10

)3(رياضيـــات  3 3 12-14  
 ديناميكا حرارية 3 15 16-30

 تكنولوجيا وأعمال ورش 2 1 32
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Technical Reports 

 تــقاريــر فنيـــــة 
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 مادة التقارير الفنية  (1ق)
 

 الموضوعات المقترحة:-

 الطاقة الجديدة و المتجددة •

 )خطوط هوائية و كابالت ارضية(خطوط نقل الكهرباء  •

 المحوالت الكهربية •

 

 المطلوب من الطالب:-

اعداد تقرير فى احدى الموضوعات المقترحة المشار اليها فى حدود 10-15 صفحة ملتزما " بجميع قواعد كتابة 
 التقارير الفنية التى تم شرحها فى المحاضرات".
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Electrical Engineering 

 هنـدســة كهربيـــة
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Student's Research 
Power and Electric Machines Dep. 

First Academic Level, Electrical Engineering(POW3121) 
Research one 
(1) Compare the magnetic circuits and the electrical circuits with mentioning 
some applications of magnetic circuits in the industry, and then explain in detail 
the application of the magnetic circuit in the industry. 
(2) What are capacitors, their types and applications in electrical circuits? 

(3) Applications on electrical circuits 

(a) A simple relaxation oscillator circuit is shown in Fig. (1). the neon lamp fires 
when its voltage reaches 75 V and turns off when its voltage drops to 30 V. Its 
resistance is 120 Ω when on and infinitely high when off. 

(a) For how long is the lamp on each time the capacitor discharges? 

(b) What is the time interval between light flashes? 

Fig. (1) 

(b) To move a spot of a cathode-ray tube across the screen requires a linear 
increase in the voltage across the deflection plates, as shown in Fig. (2). Given 
that the capacitance of plates is 4 nF, sketch the current flowing through the 
plates. 

Fig. (2) 
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Research two 
(1) Compare the magnetic circuits and the electrical circuits with mentioning 
some applications of magnetic circuits in the industry, and then explain in detail 
the application of the magnetic circuit in the industry. 
(2) What are capacitors, their types and applications in electrical circuits? 
(3) Applications on electrical circuits 

(a) Figure (1) shows a circuit for setting the length of time voltage is applied to 
the electrodes of a welding machine. The time is taken as how long it takes the 
capacitor to charge from 0 to 8 V. What is the time range covered by the variable 
resistor? 

 
Fig. (1) 

 
(b) An attenuator probe employed with oscilloscopes was designed to reduce the 
magnitude of the input voltages vi by a factor of 10. As shown in Fig. (2), the 
oscilloscope has internal resistance Rs and capacitance Cs, while the probe has an 
internal resistance Rp. Is fixed at 6 MΩ, find Rs and Cs for the circuit to have a 
time constant of 15 µs.   

 
Fig. (2) 
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Research three 
(1) Compare the magnetic circuits and the electrical circuits with mentioning 
some applications of magnetic circuits in the industry, and then explain in detail 
the application of the magnetic circuit in the industry. 
(2) What are capacitors, their types and applications in electrical circuits? 

(3) Applications on electrical circuits 

(a) A 120-V dc generator energizes a motor whose coil has an inductance of 50 H 
and a resistance of 100 Ω. A field discharge resistor of 400 Ω is connected in 
parallel with the motor to avoid damage to the motor, as shown in Fig. (1). The 
system is at steady state. Find the current through the discharge resistor 100 ms 
after the breaker is tripped. 

 
Fig. (1) 

(b) The circuit in Fig. (2) is used by a biology student to study "frog kick". She 
noticed that the frog kicked a little when the switch was closed but kicked violently 
for 5 s when the switch was opened. Model the frog as a resistor and calculate its 
resistance. Assume that it takes 10 mA for the frog to kick violently. 

 
Fig. (2) 



 
 

-8 - 
 

 

 

 

 

 

 

 

 

Programming Language 
 لغـــات البرمــجـــة
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Dept.: Electrical Power and Machines Engineering 
First Year Research Projects on: 

Programming Languages (Pow3131) 
 
Examination Committee: 
Dr. Mohiy E. Bahgat, Email: drmohiybahagat@yahoo.com 
Dr. Refaat S. Ahmed, Email: Refaat_salem@yahoo.com 
Dr. Rasha El-Azab 
May 2020 

 

Each student should select one project only. 
 

Project 1:C++ Programming and MATLAB program 
(a) Survey on the C++ commands; illustrate the usage of such commands 

with at least four different programs from your own survey including 
matrix operations. 

(b)Survey on the Arduinomicrocontroller commands, explain in details with 
drawing a wiring diagram and write Arduino microcontroller sketch for 
any industrial project. 

(c) Survey on the MATLAB commands; illustrate the capabilities of 
MATLAB with at least four programs in solving the problems which 
include vectors, matrices, polynomials, conditional statements and 
iterations. 

 

Project 2: MATLAB Circuit Analysis 

(a)Survey on the different methods for analyzing the DC circuits using 
MATLAB programming, illustrate with at least three different circuit 
examples from you own survey and print out the written m-file and the 
calculated results showing node voltages and branch currents of the circuit 
to verify your answer. 
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(b)Survey on the different methods for analyzing the simple AC circuits 
using MATLAB programming, illustrate with at least two different circuit 
examples from you own survey and print out the written m-file and the 
calculated results showing node voltages and branch currents of the circuit 
to verify your answer. 

(c)Survey on the MATLAB capabilities in plotting curves. Give from your 
own reading at least three illustrated program examples showing how to 
control and distribute the curves. 

Project 3: MATLAB Simulink Circuits Modeling 
(a)Discuss How to get started with Simulink MATLAB toolbox. 
(b)Explain some of the Simulink blokes that can be used to simulate a 

mathematical equation, illustrate with at least two different 2nd and 3rd 
order differential equations examples from you own study and print out 
the simulation model and the scope results to verify your answer. 

(c)Explain some of the Simulink blokes that can be used to simulate an 
electrical circuit, illustrate with at least three different circuit examples 
from you own survey and print out the results showing node voltages and 
branch currents of the circuit to verify your answer. 

 

The references listed below may be useful: 
(a) Math Works, “Using MATLAB”, Math Works Inc., Ver. 8, 2012.  
(b) Math Works, “Learning MATLAB”, Math Works Inc., Ver. 8.1, 2013.  
(c) Math Works, “Using Simulink”, Math Works Inc., 2015.  
(d) Andrew Knight, “Basics of MATLAB and Beyond”, Chapman and 

Hall/CRC, 2000. 
(e) Steven T. Karris, “Circuit Analysis I and II with MATLAB 

Applications”, Orchard Publications, Fremont, California, 2008. 
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Mathematics (3) 

)3(رياضيـــات   
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Faculty of Engineering 

  

المقدم للفصل الدراسي الثاني لغالف الخارجي للبحثا  
2020-2019للعام الجامعي    

:المستوي/ كنترول الفرقة األولى  
المستوي الدراسي/ الفرقة  األولى  

 القسم هندسة القوى
 الشعبة القوى

3رياضيات   أسم المقرر 
أحمد لطفى البابلى./ د -عادل فهمى سعد هللا/ د.م.أ  أستاذ المقرر 

 طبيعة البحث          فرديبحث     جماعيبحث 
البحث  عنوان   

أسماء الطلبة / أسم الطالب  1 .……………………………
يكتب االسم (المشاكين في البحث 

)رباعيا  
……………………………. 2 
……………………………. 3 
……………………………. 4 
……………………………. 5 

/6  /2020  تاريخ االرسال ..…
 خاص بأستاذ المقرر 

  األسماء
 

لجنة المصححينأعضاء   
 

……………………………. 1 

……………………………. 2 

……………………………. 3 

 النتيجة    ناجح      راسب

 
 
 
 

في حالة رسوب الطالب رجاء 
 توضيح أسباب الرسوب
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 توقيع لجان الممتحنين
 

……………………………. 1  
……………………………. 2  
……………………………. 3  

 توقيع أستاذ المقرر

Specific Research - Second Semester 2019/2020 
 Faculty of Engineering 

Department: Mathematics 
Division: 
Grade :  
Course Title:  
Course Code: 

Student's name: 
 
Email: 
 
Mobil No.: 

Select only one 
 

1st year Power Researches 

In 

Math. 3, Module Code:   

Module Instructor:   Dr. Adel F. Saadallah 

                  Dr. Ahmed Lotfy Elbably 

1st Research   “Theory of complex variables” 

Write a survey on the complex representation of functions  

(and ). The survey should contain: 

1) The differences between real and complex properties for each function 
(i.e. periodicity, single (multiple) functions, …) 

2) The necessary and sufficient conditions that must satisfy for existence of 
the derivative of a function at a point 0z . 

3) The meaning of complex exponents, Harmonic functions. 
4) Give examples to illustrate every point in the survey.  

(In your illustration examples don’t use the solved examples from the 
Lecture notes, use one from the sheets or anywhere else.) 
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2nd Research    “second order linear Partial Differential Equations” 

Write a survey on the method of separation of variables in solving linear second 
order linear partial differential equations (The One-Dimensional Heat Conduction 
Equation, The One-Dimensional Wave equation and Laplace Equation). The survey 
should contain: 

1) An example of what is known, formally, as an initial-boundary value problem. 
2) Find a general solution first, then apply the initial condition to find the particular 
solution. A major difference now is that the general solution is dependent not only on the 
equation, but also on the boundary conditions.  

(In your illustration examples don’t use the solved examples  

From the Lecture notes, use one from the sheets or anywhere else.) 

 

3rd Research  

“Linear First order Partial Differential Equations”& SPECIAL FUNCTIONS” 

1) Write a survey on the method of characteristics in solving linear first order linear 
partial differential equations. 

2) Write a survey on Some of Special Functions (Gamma Function and Beta 
Function).  

(In your illustration examples don’t use the solved examples  

From the Lecture notes, use one from the sheets or anywhere else.) 

 

With our Best wishes 

 

   Dr. Adel Saadallah, Dr. Ahmed Elbably  
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Thermodynamics 
 ديناميكا حرارية
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 Research Report Assignments (Model A)  

Dept: Electrical Power  

Instructor: Dr. Nader Fouad & Dr. Arafa Sobh 

Courses title &code: Thermodynamics, 3124 

 

Faculty of Engineering 

 

1. A bottle of milk in the supermarket is classified as ………….system.  

2. A pan during the cooking process is classified as………….system. 

3. Thermos contains a hot tea a one second is classified as…………system. 

4. A multi fluid container has an open top to the atmosphere is connected to a U-
tube, as shown in Fig. P1. For the given specific gravities and fluid column 
heights, determine: (a) the gage pressure at A. (b) the height of a mercury column 
that would create the same pressure at A. 

 

 

 

 

 

 

5. A gasoline line is connected to a pressure gage through a double-U manometer, as 
shown in Fig. P2. (a) If the reading of the pressure gage is 370 kPa, determine the 
gage pressure of the gasoline line. (b) Repeat this for a pressure gage reading of 
180 kPa. 

 

 

 

 

                                                                       Fig. P2. 

Fig. P1 

Fig. 2 Fig. P2. 
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6. In a hydroelectric power plant shown in Fig. P3, 100 m3/s of water flows from an 
elevation of 120 m to a turbine, where electric power is generated. The overall 
efficiency of the turbine–generator is 80 percent. Disregarding frictional losses in 
piping, estimate the electric power output of this plant 

 

 

 

 

 

 

 

                                                     Fig. P3 

 

7. Complete this table for H2O: 

T(oC) P(KPa) U(KJ/Kg) Phase 
description 

 400 1450  
220   Saturated 

Liquid 
190 2500   
 4000 3040  

 

8. A rigid tank contains an ideal gas at 300 kPa and 600 K. Now half of the gas is 
withdrawn from the tank and the gas is found at 100 kPa at the end of the process. 
Determine (a) the final temperature of the gas and (b) the final pressure if no mass 
was withdrawn from the tank and the same final temperature was reached at the 
end of the process. 

9. A frictionless piston–cylinder device (Fig. P4) initially contains 200 L of 
saturated liquid refrigerant-134a. The piston is free to move, and its mass is such 
that it maintains a pressure of 900 kPa on the refrigerant. The refrigerant is now 
heated until its temperature rises to 70°C. Calculate the work done during this 
process. 

Fig. P3 
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10. A piston–cylinder device initially contains 0.8 m3 of saturated water vapor at 250 
kPa. At this state, the piston is resting on a set of stops, and the mass of the piston 
is such that a pressure of 300 kPa is required to move it. Heat is now slowly 
transferred to the steam until the volume doubles. Show the process on a P-v 
diagram with respect to saturation lines and determine (a) the final temperature, 
(b) the work done during this process, and (c) the total heat transfer. 

11. Student living in a 4-m x 6-m x 6-m dormitory room (Fig. P5) turns on her 150-W 
fan before she leaves the room on a summer day, hoping that the room will be 
cooler when she comes back in the evening. Assuming all the doors and windows 
are tightly closed and disregarding any heat transfer through the walls and the 
windows, determine the temperature in the room when she comes back 10 h later. 
Use specific heat values at room temperature, and assume the room to be at 100 
kPa and 15°C in the morning when she leaves 

 

 

Fig. P4 

Fig. P5 
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12. A diffuser is an adiabatic device that decreases the kinetic energy of the fluid by 
slowing it down. What happens to this lost kinetic energy? 

13. The kinetic energy of a fluid increases as it is accelerated in an adiabatic nozzle. 
Where does this energy come from? 

14. Is heat transfer to or from the fluid desirable as it flows through a nozzle? How 
will heat transfer affect the fluid velocity at the nozzle exit? 

15. Steam at 3 MPa and 400°C enters an adiabatic nozzle steadily (Fig. P6) with a 
velocity of 40 m/s and leaves at 2.5 MPa and 300 m/s. Determine (a) the exit 
temperature and (b) the ratio of the inlet to exit area A1/A2. 

 

 

 

 

 

 

16. Consider an adiabatic turbine operating steadily. Does the work output of the 
turbine have to be equal to the decrease in the energy of the steam flowing 
through it? 

17. Consider an air compressor operating steadily. How would you compare the 
volume flow rates of the air at the compressor inlet and exit? 

18. Will the temperature of air rise as it is compressed by an adiabatic compressor? 
Why? 

19. Somebody proposes the following system to cool a house in the summer: 
Compress the regular outdoor air, let it cool back to the outdoor temperature, pass 
it through a turbine, and discharge the cold air leaving the turbine into the house. 
From a thermodynamic point of view, is the proposed system sound? 

20. Steam enters an adiabatic turbine at 10 MPa and 500°C and leaves at 10 kPa with 
a quality of 90 %. Neglecting the changes in kinetic and potential energies, 
determine the mass flow rate required for a power output of 5 MW 

21. Why are throttling devices commonly used in refrigeration and air-conditioning 
applications? 

Fig. P6 
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22. Carbon dioxide gas enters a throttling valve shown in Fig. P7 at 5 MPa and 100°C 
and leaves at 100 kPa. Determine the temperature change during this process if 
CO2 is assumed to be (a) an ideal gas and (b) a real gas. 

 

 

 

 

23. When two fluid streams are mixed in a mixing chamber, can the mixture 
temperature be lower than the temperature of both streams? Explain. 

24. Consider a steady-flow mixing process. Under what conditions will the energy 
transported into the control volume by the incoming streams be equal to the 
energy transported out of it by the outgoing stream? 

25. Consider a steady-flow heat exchanger involving two different fluid streams. 
Under what conditions will the amount of heat lost by one fluid be equal to the 
amount of heat gained by the other? 

26. Liquid water at 300 kPa and 20°C is heated in a chamber by mixing it with 
superheated steam at 300 kPa and 300°C. Cold water enters the chamber at a rate 
of 1.8 kg/s. If the mixture leaves the mixing chamber at 60°C, determine the mass 
flow rate of the superheated steam required 

27. Refrigerant-134a at 1 MPa and 90°C is to be cooled to 1 MPa and 30°C in a 
condenser shown in Fig. P8 by air. The air enters at 100 kPa and 27°C with a 
volume flow rate of 600 m3/min and leaves at 95 kPa and 60°C. Determine the 
mass flow rate of the refrigerant. 

 

 

 

 

 

 

 

Fig. P7 

Fig. P8 
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 Research Report Assignments (Model B)  

Dept: Electrical Power  

Instructor: Dr. Nader Fouad & Dr. Arafa Sobh 

Courses title &code: Thermodynamics, 3124 
Faculty of Engineering 

1. A Juice can in the grocery refrigerator is classified as………….system. 

2. Car is classified as………….system. 

3. Ice box contains a food for a very short time is classified as………….system. 

4. Freshwater and seawater flowing in parallel horizontal pipelines are connected to 
each other by a double U-tube manometer, as shown in Fig. P1. Determine: (a) the 
pressure difference between the two pipelines. Take the density of sea-water at that 
location to be r 1035 kg/m3. Can the air column be ignored in the analysis? 

5. (b) Repeat this problem by replacing the air with oil whose specific gravity is 0.72. 

 

 

 

 

 

 

 

6. An oil pump shown in Fig. P2 is drawing 35 kW of electric power while pumping oil 
with ρ 860 kg/m3 at a rate of 0.1 m3/s. The inlet and outlet diameters of the pipe are 8 
cm and 12 cm, respectively. If the pressure rise of oil in the pump is measured to be 
400 kPa and the motor efficiency is 90 %, determine the mechanical efficiency of 
the pump. 

 

 

 

 

Fig. P1 

Fig. P2 
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7. Complete this table for H2O: 

T(oC) P(KPa) v(m3/Kg) Phase 
description 

140  0.05  
 550  Saturated 

Liquid 
125 750   
500  0.14  
500    

 

8. A 0.5-m3 rigid tank containing hydrogen at 20°C and 600 kPa is connected by a valve 
to another 0.5-m3 rigid tank (Fig. P3) that holds hydrogen at 30°C and 150 kPa. Now 
the valve is opened and the system is allowed to reach thermal equilibrium with the 
surroundings, which are at 15°C. Determine the final pressure in the tank. 

 

 

 

 

 

 

 

9. A piston–cylinder device (Fig. P4) initially contains 0.25 kg of nitrogen gas at 130 
kPa and 120°C. The nitrogen is now expanded isothermally to a pressure of 100 kPa.  
Determine the boundary work done during this process. 

 

 

 

 

 

 

Fig. P3 

Fig. P4 
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10. A piston–cylinder device contains steam initially at 1 MPa, 450°C, and 2.5 m3. Steam 
is allowed to cool at constant pressure until it first starts condensing. Show the 
process on a T-v diagram with respect to saturation lines and determine: (a) the mass 
of the steam. (b) the final temperature, and (c) the amount of heat transfer. 

11. A 4-m x 5-m x 7-m room (Fig. P5) is heated by the radiator of a steam-heating 
system. The steam radiator transfers heat at a rate of 10,000 kJ/h, and a 100-W fan is 
used to distribute the warm air in the room. The rate of heat loss from the room is 
estimated to be about 5000 kJ/h. If the initial temperature of the room air is 10°C, 
determine how long it will take for the air temperature to rise to 20°C. Assume 
constant specific heats at room temperature. 

 

 

 

 

 

 

12. A diffuser is an adiabatic device that decreases the kinetic energy of the fluid by 
slowing it down. What happens to this lost kinetic energy? 

13. The kinetic energy of a fluid increases as it is accelerated in an adiabatic nozzle. 
Where does this energy come from? 

14. Is heat transfer to or from the fluid desirable as it flows through a nozzle? How will 
heat transfer affect the fluid velocity at the nozzle exit? 

15. Air at 80 kPa and 127°C enters an adiabatic diffuser steadily at a rate of 6000 kg/h 
and leaves at 100 kPa. The velocity of the airstream is decreased from 230 to 30 m/s 
as it passes through the diffuser. Find (a) the exit temperature of the air and (b) the 
exit area of the diffuser. 

16. Consider an adiabatic turbine operating steadily. Does the work output of the turbine 
have to be equal to the decrease in the energy of the steam flowing through it? 

17. Consider an air compressor operating steadily. How would you compare the volume 
flow rates of the air at the compressor inlet and exit? 

18. Will the temperature of air rise as it is compressed by an adiabatic compressor? Why? 

Fig. P5 
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19. Somebody proposes the following system to cool a house in the summer: Compress 
the regular outdoor air, let it cool back to the outdoor temperature, pass it through a 
turbine, and discharge the cold air leaving the turbine into the house. From a 
thermodynamic point of view, is the proposed system sound? 

20. Argon gas enters an adiabatic turbine shown in Fig. P6 steadily at 900 kPa and 450°C 
with a velocity of 80 m/s and leaves at 150 kPa with a velocity of 150 m/s. The inlet 
area of the turbine is 60 cm2. If the power output of the turbine is 250 kW, determine 
the exit temperature of the argon. 

 

 

 

 

 

 

 

 

21. Why are throttling devices commonly used in refrigeration and air-conditioning 
applications? 

22. Refrigerant-134a at 800 kPa and 25°C is throttled to a temperature of 20°C. 
Determine the pressure and the internal energy of the refrigerant at the final state. 

23. When two fluid streams are mixed in a mixing chamber, can the mixture temperature 
be lower than the temperature of both streams? Explain. 

24. Consider a steady-flow mixing process. Under what conditions will the energy 
transported into the control volume by the incoming streams be equal to the energy 
transported out of it by the outgoing stream? 

25. Consider a steady-flow heat exchanger involving two different fluid streams. Under 
what conditions will the amount of heat lost by one fluid be equal to the amount of 
heat gained by the other? 

26. In steam power plants, open feed water heaters are frequently utilized to heat the feed 
water by mixing it with steam (Fig. P7) bled off the turbine at some intermediate 
stage. Consider an open feed water heater that operates at a pressure of 1000 kPa. 

Fig. P6 
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Feed water at 50°C and 1000 kPa is to be heated with superheated steam at 200°C 
and 1000 kPa. In an ideal feed- water heater, the mixture leaves the heater as 
saturated liquid at the feed water pressure. Determine the ratio of the mass flow rates 
of the feed water and the superheated vapor for this case. 

 

 

 

 

 

 

 

27. Steam enters the condenser shown in Fig. P8 of a steam power plant at 20 kPa and a 
quality of 95 % with a mass flow rate of 20,000 kg/h. It is to be cooled by water from 
a nearby river by circulating the water through the tubes within the condenser. To 
prevent thermal pollution, the river water is not allowed to experience a temperature 
rise above 10°C. If the steam is to leave the condenser as saturated liquid at 20 kPa, 
determine the mass flow rate of the cooling water required. 

 

 

 

 

 

 

 

 

 

Fig. P7 

Fig. P8 
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 Research Report Assignments (Model C)  

Dept: Electrical Power  

Instructor: Dr. Nader Fouad & Dr. Arafa Sobh 

Courses title &code: Thermodynamics, 3124 Faculty of Engineering 

1. Ice box contains a food for a very short time is classified as………….system. 

2. A hot cup of coffee placed on a table in a cold room air is classified 
as………system. 

3. A bottle of soda mounted in an ice box for one minute is classified as 
…………system. 

4. A gasoline line is connected to a pressure gage through a double-U manometer, as 
shown in Fig. P1. (a) If the reading of the pressure gage is 370 kPa, determine the 
gage pressure of the gasoline line. (b) Repeat this for a pressure gage reading of 
180 kPa. 

 

 

 

 

 

 

5. Water is pumped from a lake shown in Fig. P2 to a storage tank 20 m above at a 
rate of 70 L/s while consuming 20.4 kW of electric power. Disregarding any 
frictional losses in the pipes and any changes in kinetic energy, determine (a) the 
overall efficiency of the pump–motor unit and (b) the pressure difference between 
the inlet and the exit of the pump. 

 

 

 

 

 

Fig. P1 

Fig. P2 



 
 

-27 - 
 

6. Complete this table for refrigerant-134a: 

T(oC) P(KPa) U(KJ/Kg) Phase 
description 

20  95  
-12   Saturated 

liquid 
 400 300  
8 600   

 

7. An insulated rigid tank shown Fig. P3 is divided into two equal parts by a 
partition. Initially, one part contains 4 kg of an ideal gas at 800 kPa and 50°C, and 
the other part is evacuated. The partition is now removed, and the gas expands 
into the entire tank. Determine the final temperature and pressure in the tank. 

 

 

 

 

 

 

8. An insulated piston–cylinder device shown in Fig. P4 contains 5 L of saturated 
liquid water at a constant pressure of 175 kPa. Water is stirred by a paddle wheel 
while a current of 8 A flows for 45 min through a resistor placed in the water. If 
one-half of the liquid is evaporated during this constant-pressure process and the 
paddle-wheel work amounts to 400 kJ, (a) determine the voltage of the source. (b) 
Also, show the process on a  P-v diagram with respect to saturation lines 

 

 

 

 

 

 

Fig. P3 

Fig. P4 
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9. A mass of 15 kg of air in a piston–cylinder device shown in Fig. P5 is heated from 
25 to 77°C by passing current through a resistance heater inside the cylinder. The 
pressure inside the cylinder is held constant at 300 kPa during the process, and a 
heat loss of 60 kJ occurs. Determine the electric energy supplied, in kWh. 

 

 

 

 

 

 

 

10. A diffuser is an adiabatic device that decreases the kinetic energy of the fluid by 
slowing it down. What happens to this lost kinetic energy? 

11. The kinetic energy of a fluid increases as it is accelerated in an adiabatic nozzle. 
Where does this energy come from? 

12. Is heat transfer to or from the fluid desirable as it flows through a nozzle? How 
will heat transfer affect the fluid velocity at the nozzle exit? 

13. Air at 600 kPa and 500 K enters an adiabatic nozzle that has an inlet-to-exit area 
ratio of 2:1 with a velocity of 120 m/s and leaves with a velocity of 380 m/s. 
determine (a) the exit temperature and (b) the exit pressure of the air. 

14. Consider an adiabatic turbine operating steadily. Does the work output of the 
turbine have to be equal to the decrease in the energy of the steam flowing 
through it? 

15. Consider an air compressor operating steadily. How would you compare the 
volume flow rates of the air at the compressor inlet and exit? 

16. Will the temperature of air rise as it is compressed by an adiabatic compressor? 
Why? 

17. Somebody proposes the following system to cool a house in the summer: 
Compress the regular outdoor air, let it cool back to the outdoor temperature, pass 
it through a turbine, and discharge the cold air leaving the turbine into the house. 
From a thermodynamic point of view, is the proposed system sound? 

Fig. P5 
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18. Helium is to be compressed (Fig. P6) from 120 kPa and 310 K to 700 kPa and 430 
K. A heat loss of 20kJ/kg occurs during the compression process. Neglecting 
kinetic energy changes, determine the power input required for a mass flow rate of 
90 kg/min. 

 

 

 

 

 

 

 

 

 

 

19. Why are throttling devices commonly used in refrigeration and air-conditioning 
applications? 

20. A well-insulated valve is used to throttle steam from 8 MPa and 500°C to 6 MPa. 
Determine the final temperature of the steam. 

21. When two fluid streams are mixed in a mixing chamber, can the mixture 
temperature be lower than the temperature of both streams? Explain. 

22. Consider a steady-flow mixing process. Under what conditions will the energy 
transported into the control volume by the incoming streams be equal to the 
energy transported out of it by the outgoing stream? 

23. Consider a steady-flow heat exchanger involving two different fluid streams. 
Under what conditions will the amount of heat lost by one fluid be equal to the 
amount of heat gained by the other? 

24. A stream of refrigerant-134a at 1 MPa and 12°C is mixed with another stream at 1 
MPa and 60°C. If the mass flow rate of the cold stream is twice that of the hot 
one, determine the temperature and the quality of the exit stream. 

Fig. P6 
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25. Steam is to be condensed in the condenser shown in Fig. P7 of a steam power 
plant at a temperature of 50°C with cooling water from a nearby lake, which 
enters the tubes of the condenser at 18°C at a rate of 101 kg/s and leaves at 27°C. 
Determine the rate of condensation of the steam in the condenser. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. P7 
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1. A Guide for Electrical Installations and Designs in Residential Buildings, according to the 
Egyptian Code 

Do not copy but use your words in developing the distinguished study. 
I. Write an article to cover the following subjects: 

1- The main elements of the electrical network. 
2- Electrical installations for residential units 
3- Types of residential loads, types of Sockets and wire sizing  
4- Types of circuit  breakers 
5- Elements of the distribution panel  
6- Cable sizing and selection 
7- Distribution transformers types and sizing. 

 
2. Semiconductors Fundamentals and Diode Applications 

Do not copy but use your words in developing the distinguished study. 
I. Write an article to cover the following subjects: 

1- Semiconductors fundamentals,  
2- Types of semiconductors material. 
3- Effect of doping on a silicon crystal. 
4- How can the conductivity of semiconductors be increased? 
5- The energy level diagrams for P-type and N-type semiconductors. 
6- P-N junction and its operation regions. 
7- The characteristic's curve and circuit models for diode. 
8- Diode applications. 

 
 
 

 


