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Answer the following questions. Assume any necessary assumptions.

1. a) Define cach of the following:

1} Burner port loading, 1) Combustion intensity,
) Waobbe mdex, ) Coal grade.

b1 Lxplain briefly hydrocarbon molecular structure groups..
<1 Dscuss briefly analysis and testing of solid fuels.

b2

Discuss brieflv each of the following items:
) Characterization ol liquid [uels.
b} Gasoline Hpﬁmllu_atmlh
¢) Adternative liquid hydrocarbon Tuels.

Voo lxplain cach of the following:
a) Twpes of gaseous (uel burners.
b1 Spray characteristics and their importance in liquid [uel combustion
process.
¢) Twvpes ol stoker fired bollers,

<. Using simple tlustrations, explain each of the following:
1) Ligquid fuel-oll supply and distribution system.
b1 Stability diagram for single-port gaseous fuel burner of a premixed
Name.
¢} Types of Diesel engine fuel injection nowveles.

3. Describe briefly cach of the following:

Advantages ol suspension burning over fixed bed combustion

SVEleIms,

3) Types of fluidized bed combustion systems.

0. Suppose that a power plant operates at an average annual load ( Jex Jau sie
S} of 100 MW and the overall thermal efficiency 30%. II the plant
operates 7500 hours/year and uses natural gm with net calorilic value =
35 MJ/m’, where fuel unit price = 0.5 LI/m’, (at normal pressure and
femperature), estunate the cost of the used fuel per vear.

Good Tuck. Prof. Dr. . H. EI-Emam
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Question 1

1- a) ) Explain,
considerations, pump selection and inlet
1- b} Draw sectional view of a centrifuga

1-¢) The impeller of a centrifugal pump
| to the tangent at impeller outlet. The b
impeller is 250 mm in diameter and it

| pump is 0.028m3/s and

starting the centrifugal pump,
and outlet piping of a centrifugal pumps,

explain the working mechanism of a centrifugal pump?

rotates at 1450 rpm. The flow ratc through the
a slip factor of 0.77 may be assumed. Determine the theoretical

head developed by the impeller, and number of impeller blades.

{marks 19)
pump model and similarity
| pump giving the name of its main parts? And

has back ward at facing blades inclined at 300

lades are 20 mm in depth at the outlet, the

Question 2
2-a) What is meant by priming? Explain

pumps: a- Pre-whirl inlet velocity.
¢- Direction of rotational speed.

' rotodynamic pump in practice ?

2- b} Discuss the effect of the following parameters on the performance of rotodynamic |

2-¢) Explain how can one derive the performance characteristic curve for a given

(marks 19)
some of the important methods of priming?

b- Rotational speed.
d- Blade outlet angle.

2-d) A centrifugal pump running at 1000 rev/min gave the following relations between |

head, overall effici

cncy and discharge:

[Qis) To IE [10 [ 15 20 25 130
|Hm 1225 1222|216 [i95 [141 |10 To
n% [0 26 48 66 |78 |74 52 _,

The pump is connected to a 300 mm suct]

on and delivery pipe the total iangd}:h of which

is 69 m and the discharge to atmosphere is 15 m above sump level. The entrance loss is

cquivalent to an additional 6 m of pipe and friction coefficient is assumed as 0.024.

Calculate: 1- The discharge in m3/min. 2-Overall efficiency 3-Manometric head
4- Shaft power at the operating point

It is required to adjust the flow to one half of its original value by:

1- Regulating the pump speed, estimate that speed,

2- By using a throttle valve:

a- Find out the % shaft power lost in the valve? b-

Draw the new system curve.




Academic Numhber: MEP41 20

Quésﬁun 3 | - | _ (Iharks 19)

3-a) Explain, effect of number of blades and viscosity on performance curves of
centrifugal pumps

3- b) State the difference between a closed, semi-closed and open impeller.

| 3- ¢) Draw an accurate section of an axial flow pump indicating the flow direction.
What are the functions of upstream and downstream vanes? What is an application
for axial pump?

3- d} To predict the performance of a large centrifugal pump, a scale model of one-
fifth size was made with the following specifications: P=30KW, H=8m, N=1000 rpm
| 1if the prototype pump has to work against a head of 25m. Make calculations for its
| working speed, the power required to drive it and the ratio of the flow rates handled
by the two pumps.

Question 4 N ' (marks 18)
' 4- a) Explain types of stuffing box?

4-b) What do you understand by cavitation? What are its causes and how it can be
prevent. Draw the performance curves of a centrifugal pump under cavitation
condilions and explain NPSH of a centrifugal pump.

4- ¢) Cavitation test were performed on a pump giving the following results ; Q =
0.05mYs, H=37m , barometric pressure 760 mm of mercury, ambient temperature
25 °C, cavitation began when the total head at the pump inlet was 4 m . Calculate the
value of thoma cavitation coefficient and NPSH.

| What could be the maximum height of this pump above water level if it is to operate |
at the same point on its characteristic in the ambient condition of the barometric
pressure of 640 mm of mercury and temperature of 10 °C?
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b) What is the maximum pressure rise it water flowing at 3 m/s is stopped instantaneously? How
could you reducc the effect of water hammer? {2 Marks)
¢} How could you classify the air handling units? (5 Marks)

| Problem number (4) (18 Marks)

a) Mention in details the main components of an air handling unit. (8 Marks)
b) The sensible and latent heat gain of a hall is 24 kW and 6 kW, respectively, The hall is to be
maintained at 26°C db and 50% RH. A rate of | m*/s of outdoor air at 40°C db and 23°C wb is to
be mixed with | m’/s of return air. Part of the air mixture is passed through a cooling coil and the
rest is by-passed beyond the cooling coil. Assuming that air leaves the cooling coil at 90% RH.
Find the capacity of the cooling coil in TR. {10 Marks)
I__'-.'-'E"'-"_—-' e
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I Remarks: {Answer the [ollowing questions, assume any missing data, answers may be supported by sketches), Tables

of ref. and air conditioning and tables of ref, cruipment and design data are ONLY allowed (available with students),

Problem number (1) {35 Marks)

a} Define the cold store and mention their types and the main considerable points when starting to
design a one. (5 Marks)

b} The shown figure is a plan of a single floor of a housc at Tanta, It is required to design cold ‘
store room of 8.5 m=5.3 m=35 m to store chicken. Perform a complete detailed design for the
room, provided with a layout of the unit using R-22 asa refrigerant. The following items should ‘

be taken into considerations:
- Type of storing is long, - Storing rate is 10 %

- The rovm is used 10 months per year

- Cork bard can be used as insulation material, The cubic meter of this insulation costs 300

- There are three workers, (30 Marks)

I
‘ L.L. for buying + 150 L.E. for fixing. [ts supposed age can be considered as 20 YEAars.

Problem number (2) (17 Marks)

a) Describe in details each component of the most popular method in ice manufacture. (7 Marks)

b) Mention why we use the defrost systems, and how it can be controlled? {3 Marks) |

¢) What is the hybrid desiccant air conditiening system? Comparing between it and a Vapour
compression system with terminal reheat (using psychrometric chart). {7 Marks)

Problem number (3) (15 Marks)

|

a)  What are the fundamental components of a closed hydronic system? Show with sketches two
different types of hydronic system layout and sketch the pressure drop diagram of cach tvpe.

(8 Marks)

P.T.0. Page: | /2



	1 001
	1 002
	1 003
	1 004
	1 005
	1 006
	1

