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.1- The hydrology cycle and its effects on water different sources for
irrigation and on the design of dam storage capacity.
2- Soil types and properties and their effects of water holding capacity,

frequency of irrigation and crop productions. 48 il
3- The types of surface irrigation methods and localized irrigation B
methods and the most efficientone.
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1- The different types of irrigation structures.
2- The component and importance of one of irrigation structures.
3- The drawing of two irrigation structures.
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1- Study on Moving Loads and Its Effect on Structures.
2- Normal Stresses on Bridge Pier Structures.
3- Shear Stresses on Bolted and Welded Steel Connections.
4- Fifteen Practical Examples on Torsion Shear Stress.
5- Assessment of Combined Stress and Its impact on structures.
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1 - Mechanical properties of Ferrous materials under Tension and

Compression tests.

2- Concrete Aggregate and its properties, According Egyptian Code.
3- Cement manufacturing technology ,and its properties accordion
Egyptian Specifications.
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Write about theories and basic laws for electric circuits analysis and applications,

b- Mechanical Part

A constant- pressure R-134a (Fig.1) vapor separation unit separates the liquid and
vapor portions of a saturated mixture in two separate outlet streams. Determine the
flow power needed to pass 6 L/s of R-134a at 320 kPa and 55% quality through this
unit. What is the mass flow rate, in kg/s, of the two outlet streams? What is the
difference between the first and second law of thermodynamic with added with
sketches? If the two laws are applied to the above problem? Explain briefly added
with sketches the simple types and mechanical advantage of each one.

Liquid-vapor Saturated
mixture vapor

®

1 Saturated
liquid

Fig. 1

& )

$IF e g graa ] p0]

[
UL IND VUL T ICl -f



gl A

, _ Aghaall dustigh pud

a- lgl(',cn"i al Part
Niagdad g &gy e8I 550 al) e L4 Aasddaall 5okl e it
Sl g A4 pt ) g v W

Writ about the common methods which used in electric circuits analysis,

b- Mechanical Part

A steam engine based on a turbine is shown in Fig, 2, The boiler tank has a volume of
120 L and initially contains saturated liquid with a very small amount of vapor at 100
kPa. Heat is now added by the burner, The pressure regulator which keeps the
pressure constant does not open before the boiler pressure reaches 720 kPa. The
saturated vapor enters the turbine at 720 kPa and is discharge to the atmosphere as
saturated vapor at 100 kPa. The burner is now turned off when no more liquid s
present in the boiler. Find the total turbine work and the total heat transfer to the
boiler for this process. What is the difference between the first and second law of
thermodynamic with added with sketches? If the two laws are applied to the above

problem? Explain briefly added with sketches the simple types and mechanical
advantage of each one,

Pressure
regulator

Boller inyutated
lurbine
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Write about DC and AC electric circuits, the main differences between them and their
practical applications.

b- Mechanical Part

A 220-L tank as shown in Fig. 3 initially contains water at 100 kPa and a quality of
3%. Heat is transferred to the water, thereby raising its pressure and temperature, At a
pressure of 2.2 MPa, a safety valve opens and saturated vapor at 2.2 MPa flows out,
The process continues, maintaining 2.2 MPa inside until the quality in the tank is
92%, then stops. Determine the total mass of water that flowed out and the total heat
transfer. What is the difference between the first and second law of thermodynamic
with added with sketches? If the two laws are applied to the above problem? Explain
briefly added with sketches the simple types and mechanical advantage of each one.
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Write about electric earthing system including their concept, methods, functions and
installations.

b- Mechanical Part

A proposal is made to use a geothermal supply of hot water to operate a stcam
turbine, as shown in Fig. 4. The high pressure water at 1.5 MPa, 180 °C is throttled
into a flash evaporator chamber, which forms liquid and vapor at a lower pressure of
450 kPa. The liquid is discarded, while the saturated vapor feeds the turbine and exits
at 10 kPa with a 95% quality. If the turbine should produce 1.2 MW, find the required
mass flow rate of hot geothermal water in kilograms per hour. What is the difference
between the first and second law of thermodynamic with added with sketches? If the
two laws are applied to the above problem? Explain briefly added with sketches the
simple types and mechanical advantage of each one.

Hot water
Saturated
@ vapor out
W
==y
Turbine

(©)

Exhaust
Saturated
liquid out

Fig. 4
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L= Desipn of reinforced conerete beams with double cantilever -
2= Design of reinforeed conerete solid slabs for o replicated floor
3= Show the types of column with examples for the design and its
reinforeement for each type I
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I-Formation of soil and its Index Properties and Classification
2-Water in soil and its permeability
3- Soil Consolidation and Compaction
A= Laboratory tests used in Determine soil properties, .
S 3o o LY N (1 X PO )
L= Comparison between Whiskbroom and Pushbroom Scanners
2- Maps updating using satellite images
3- Capabilities of New Remote Sensing Satellites
4-Energy Interactions with Earth's Surface Materials
5- Comparison between Terrestrial laser scanning and Automated
_Motorized Total Station.
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+ [-Solve the first order DE (HomogeneoustRiccatic)

* 2-Solve the first order DE of higher degree (Solvable for p +solvable
for y + solvable for x)

» 3-Solve the differential equations by using Euler’s and Lagrange’s
methods
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1- The effects of water logging, ponding, salinity and salt and
moisture balances on crop production.

2- The soil conductivity and its effects on design of different types of
drainage.

3- The design and planning of surface and subsurface drainage.

28 daal/a (- Y) clplid) 4y

13

1- Methods used in Deflection estimations: Comparative study.
2- Applications of Three Moment Equations and Restriction.
3- Fifteen Solved Examples on Buckling Estimation of Long
Columns.
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1- The design concepts of irrigation structures.
2- The new irrigation structures.

3- Compared study between syphon, culvert, and aqueduct.
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1- Design of RC arced slab showing the full details of reinforcement
2- Design of RC arced girder structure

3- Show the full details of an example of frame structure with short
cantilever
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1-Types of steel structures and their uses and Methods used in design
of Frames (Column and Rafter)

2- Types of steel beams Sections and used methods in design and
Connections

3- Types of Rafter- Columns and Rafter-Rafter Connections and used
design methods.
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1- Diagnostic of concrete structures defects, showing Reasons of
concrete structures deformity.

2- Repairing and Strengthening methods and Materials used in
Repairing and Strengthening of Concrete Structures.

3- Protection methods of Concrete Structures.
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1= The eharacteristics of difforent fypes ol open channel flows i
their effects on open channel hydraulic design,
2= The different types of water surface profiles due (o the changes in
channel cross seetion and the different method ol calealations of this
profiles,
3= The effects of open channel Hows on loose boundaries of channels

) f k]
and the suspension loads on water flows,
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L= Traffic stream and traffic volume studics and characlel islics
2-Spot speed and traffic time and delay studics

3-traffic control devices
4= Parking studies and characteristics
2 Signalized intersections
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