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Table-1 System data CYLINDER .
Cylinder piston diameter 20.32cm TTERNALS
; LOAD |
Cylinder rod diameter 10.16em
Cylinder extending speed 7.62cm/s
External load on cylinder 177920N
Pump volumetric efficiency 92%
Pump mechanical efficiency 90% R
el S . DIRECTIONAL
Pump speed 1800rpm | PESERVOIR CONTROL VALVE
Pump inlet pressure -27576Pa Fig. 3 System for question (2_3) =
Question (3) (25Marks)

1. For the double pump system shown in Fig. 4 for the application of a sheet metal punch press, what
should be the pressure settings of the unloading valve and pressure relief valve under the following
conditions:

- [0 Sheet metal punching operation requires a force of 20001b

0 Hydraulic cylinder has a 1.5-in piston diameter and 0.5-in rod diameter

[0 During rapid extension of the cylinder, a frictional pressure loss of 100psi occurs in the line
from the high flow pump to the blank end of the cylinder. During the same time a 50psi
pressure loss occurs in the return line from the rod end of the cylinder to the oil tank. Frictional
pressure losses in these lines are negligible small during the punching operation.

Assume the unloading valve and pressure relief valve pressure settings (for their full pump flow

requirements) should be 50% higher than the pressure required to overcome frictional pressure losses

and the cylinder punching load respectively

2. Figure 5 shows a fail-safe circuit with overload protection. The purpose of the circuit is to prevent
the cylinder from accidentally falling on an operator as well as prevent overloading of the system.
a) Identify marked valves in the circuit
b) How could the cylinder be extended? re-draw the circuit in this case
¢) What is the purpose of using valve (5) in the given circuit?
d) Throughout the cylinder extension, the cylinder is over-loaded. Discuss and illustrate by re-
~ drawing the circuit how could the system be protected against overloading.
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Fig. 4 Double pump system for question (3_1) Fig. 5 Circuit for question (3_2)
- Best of Luck | Dr. Omar Mehreg
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g O T Course Code: MEP4232 Final Written Exam
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Turbo-Jet Engines” 4l 4xy 58 Gl a4 Allowed Tie?s Tpd No. of Pages: 2 pages

Date: 5™ June 2022 (Final Exam)

|
ANSWER ALL THE FOLLOWING QUESTIONS

Question (1) (20 Marks)

A) If the inlet state and the exit pressure are specified for a two-stage turbine operating at steady
state, show that the maximum total work output is required when the pressure ratio is the
same across each stage. Use a cold air-standard analysis assuming that each expansion process

1s isentropic, there is no pressure drop through the reheat, and the temperature at the inlet to

each turbine stage is the same. (5 Marks)

B) If the inlet state and the exit pressure are specified for a two-stage compressor operating at a
steady state, show that the minimum total work input is required when the pressure ratio is
the same across each stage. Use a cold air-standard analysis assuming that each compression

process is isentropic, there is no pressure drop through the intercooler, and the temperature at

the inlet to each compressor stage is the same. (5 Marks)

C) A gas-turbine plant operates on the regenerative Brayton cycle with two stages of compression
and two stages of expansion between the pressure limits of 100 and 1200 kPa. The working
fluid is air. The air enters the first and the second stages of the compressor at 300 K and 350 K,
respectively, and the first and the second stages of the turbine at 1400 K and 1300 K,
respectively. Assuming both the compressor and the turbine have an isentropic efficiency of 80
percent and the regenerator has an effectiveness of 75 percent, determine (a) the back work ratio

and the net -work output, (b) the thermal efficiency. (10 Marks)
Question (2) : (15 Marks)
A) Explam briefly with sketches the different types of jet engine and how it generates thrust.
(6 Marks)

B) A turbojet aircraft flies with a velocity of 900 km/h at an altitude where the air temperature and
pressure are 35°C and 40 kPa. Air leaves the diffuser at 50 kPa with a velocity of 15 m/s, and
combustion gases enter the turbine at 450 kPa and 950°C. The turbine produces 500 kW of
power, all of which is used to drive the compressor. Assuming an isentropic efficiency of 83

- percent for the compressor, turbine and nozzle determine (a) the pressure of combustion gases at

- the turbine exit, (b) the mass flow rate of air through the compressor, (c) the velocity of the gases
at the nozzle exit, and (d) the propulsive power and the propulsive efficiency for thls engine. ;
Hint: Neglect the effect of the slight increase in mass at the engine exit. - (9 Marks)
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Best wishes
Dr. M.LElhadary
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Tanta Umversny Course: Hydraulic Machines (B).
Faculty of Engineering Code: MEP 4121
Mech., Power Engineering Dept. | Final Exam, Full Marks: 75.0 marks
4" Year Power Mechanics, Time allowed: 3.0 hrs No of pages: 2.0
Date: 12-06-2022

Question (1) (15 Marks)

1. Derive a relations for calculating the inertia heads of the suction and delivery pipes of the piston
pump, then clearly drawing the indicator diagram of the piston pump considering only the inertia
effect. (5.0 Marks)

|
T
[ 2. A double-acting piston pump of 15 cm bore and 30 cm stroke runs at 35 rpm. The center of the
‘ pump is 5 m above the level of the suction water level and 30 m below the delivery water level.
I

The lengths of the suction and delivery pipes are 7 m and 36 m, whereas the diameters of the suction

and delivery pipes are 6 cm and 7 cm. Taking the atmospheric pressure head is 10.3 m and the

(@) The pressurcl_head in a meter of water on the piston at the beginning, middle, and end of the suction
and delivery strokes.

(b) The power required to drive the pump if the mechanical efficiency is 75 %.

(c) The maximum head at any instant against which the pump has to work and its corresponding duty. ;

3. Define the following expressions:

(a) Spillway (b)  Deflector plate (2.0 Marks)

|
' friction coefficient is 0.04 for both the pipes; Determine (8.0 Marks)

Ouestlon (2) ( 15 Marks)
1. Deduce the relations for the turbine head calculations of a Pelton wheel turbine, then derive and

determine the maximum head conditions of the Pelton turbine. (6.0 Marks)
2. Francis turbine has a runner 0.60 m diameter and 75 mm wide at the inlet. The runner outlet

" diameter is 0.35 m. The effective area of flow is 93% of the gross area and the flow velocity is

constant. The guide vane angle is 23°, the inlet vane angle is 93°, and the outlet vane angle is 300,
Assume the hydraulic efficiency is 90% and mechanical efficiency of 94%, Determine

(a) The turbine speed so that the water enters the runner without shock
(b) The shaft output power when the effective supply head is 100 m. (9.0 Marks)

‘ Questwn (3) (15 Marks)

| 1. Draw clearly the energy distribution diagram of Francis turbine to convert the hydraulic head into ¢ f
{ useful turbine head with showing the total energy line of the turbine? 3.0 Marksj
2 Pelton turbine running at 720 rpm uses a water discharge of 0.30 m/s. If the total available head

"is 400 m and the buckets deflect the jet by 165°. Assume Cy= 0.97, jet speed ratio is 0.46 and the

| relative velocity coefficient is 0.90, Determine

|Pagel
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(8.0 Marks)

| 3. Write a brief short note about:
(a) Gravity dams ('b) Arch dams (c) Types of draft tubes - (4 0 Marks)

Question (4) ( 15 Marks[

1. Prove that the percentage of frictional work done saved by air vessel for single acting piston pump
is 84. 80 % | & (4.0 Marks)

2. In a single acting piston pump with a piston diameter of 12 cm and stroke of 18 cm running at 66, |
rpm. An air vessel is fixed at the delivery side at a distance of 3 m from the level of the pump. The
length .and diameter of the delivery pipe are 25 m and 10 cm, respectively. Taking the atmospherio
“pressure head is 10.3 m and the friction coefficient is 0.04, Calculate

(a) The reduction percentage in the delivery inertia head due to the fitting of the air vessel.
* (b) The reduction percentage in the delivery frictional head due to the fitting of the air vessel.
. (¢) Maximum speed of the pump (8.0 Marks)

3. Writes down with simple sketches five of the technical considerations that should be taken into.
account for designing Pelton wheel turbmes (3 0 Marks)
Question (5) (15 Marks) ' |

1. A propeller turbine runner has an outer dlameter of 4.5 m and an inner diameter of 2.5 m and
develops 3000 kW when running at 140 rpm under a total supply head of 25 m. The hydraulic
efficiency is 94% and the overall efficiency is 82%, Find .

(a) The discharge through the turbine _

(b) The guide blade angle at the inlet. ' ‘ (7.0 Marks) ;

2. A draft tube of 5 m in length has'a diameter of 2 m at its top. Water discharge with a flow rate of

. 30 m?/s and a velocity of 1.2 m/s at the outlet. The pressure head at the top is 5.8 m (vacuum) and

the atmospheric head is 10.3. Neglect friction losses through the draft tube and turbine blades; Find
(a) The length of the draft tube immersed in the tail race j

(b) The draft tube efﬁc1eney
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