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Tanta University 4 Semester Final Exam — 4™ Year

Faculty of Engineering 7, - £ / Elective Course(2)- Fuel Systems
Mechanical Power Eng. Dept. RIS Tanuary 23, 2010 - Time: 3 hours
Answer the 1 following questions, Assume any necossams assumptions.  Marks
1. a) Draw the chemical structural formula of the followin g hydrocarbons: [8]
1) n-octane i1) Propylene i11) Benzene

What is the main group hydrocarbon family of each one?
b) What are the typical end products from crude 0il?

-2

Discuss each of the following items: [12]
a) Gasoline additives and their functions.
b) Parameters that affected by gaseous fuel burner design.
¢) Stability diagram for sin gle-port gascous fuel bumer of 3 premixed
flame.

L

Lxplain cach of the following; 5
a) Steps of spray breakup mechanism.
b) Spray characteristics and their importance in liquid fuel combustion
process.
¢) Types of Diesel engine fuel injection nozzlcs,

4. Discuss bri cfly each of the Tollowing; [8]
a) Emissions from oil-fired [urnaces.
b) Analysis and testing of solid fuel.

5. a) Describe briefly each of: [12]
1) Types of stoker fired boilers.
i1) Types of fluidized bed combustion systems.
b) Using simple diagrams, illustrate methods of locating and different
burner configuration of dry bottom pulverized coal furnaces in large
capacity boilers.

6. Coal water slurry contains 709 dry powder bituminous coal and 30% [8 ]
water. The coal has gz dry higher heating value of 30000kJ/kg and
contains 5% (weight) hyvdrogen of 142000k)/kg, Find the higher and
lower heating value of the slurry. Neglect any ash in the cogl.

“Good Tuck,

Prof. Dr. S. H. El-Emam
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Answer the following questions. Assume anv Necessary assumptions.

1.

o

a) Draw the chemical structural formula of the following hydrocarbons;
1) n-octane 11) Propylene 111) Benzene
What is the main group hydrocarhon family of each one?
b) What are the typical end products from crude 0i]?
¢) Describe briefly types of solid fuels.

Discuss cach of the following items;
a) Gasoline additives and their functions.
b) Parameters that affected by gaseous fuel burner design.
¢) Stability diagram for single-port gaseous fuel burner of a premixed
flame.

Explain each of the following;
a) Steps of spray breakup mechanism.
b} Spray characteristics and their importance in liguid fuel combustion
process.
¢) Types of Diesel engine fuel injection nozzles.

Discuss briefly each of the following;
a) Emissions from oil-fired furnaces.
b) Analysis and testing of solid fuel,
¢) Rank and grade classifications of coal.

a) Describe briefly each of the following;
i) Types of stoker fired boilers.
ii) Types of fluidized bed combustion systems,
b) Using simple diagrams, illustrate methods of locating and different
burner configuration of dry bottom pulverized coal furmaces in large

capacity boilers,

Coal water slurry contains 70% dry powder bituminous coal and 30%
water. The coal has a dry higher heating value of 30000kJ/kg and
contains 5% (weight) hydrogen of 142000kJ/kg, Find the higher and
lower heating value of the slurry. Neglect any ash in the coal.

Marks

[15]

[15]

[13]

[13]

[10]

Good luck, Prof. Dr. S. H. EI-Emam
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Question No 1 (marks 10)
Sketch the physical and block diagrams of an air-conditioning system where the driver sets
the desired interior temperature on a dashboard panel. Identify the function of each element
of the thermostatically controlled cooling system.

Question No 2 (marks 20)

2-a) Draw sectional view of following devices:
Contactor — Circuit breaker - Relay — Timer
giving the name of its main parts? And explain the working mechanism of each one.

2-b) Draw control and power circuits for two motors (10 A), these motors pump the water to
tank, where the first motor works10 minutes and stop, then the other motor works 10 minute
and so on.

Question No 3 (marks 20)
3-a) Derives the overall transfer function of the block diagram shown in Fig. (1), by using
block diagram reduction.

Fig. (1) Closed-loop control system

3-b) Use Mason's law to find out the transfer function of the control system shown in
Fig. (2),

Fig. (2) Closed-loop control svsltem



Question (4) (20 Degree)

a) A torsional spring of stiffness K, a mass of moment of inertia [ and a fluid damper with
damping coellicient C are connected together as shown in the figure. The angular
displacement of the frec end of the spring is @5 (t) and the angular displacement of the
mass and the damper is 8, (t).

Given that K = 250 Nm/rad, [ = 2.5 Kg.m?, and C=12.5 Nm s/rad

| Develop the transfer function relating 8(s) and 8,(s).
Il If the time relationship for @, (t) is given by @, (t) = 4t then find an expression for
the time response of 8, (t). Assume zero initial conditions. What is the steady

slate error between &; (t) and @, (1)? T n
i JpE— | =~
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b) Find out the values of the proportional controller K and the time constant T in the
control system shown in the figure, to get a peak time of 1 See and a first overshoot of

20%.
R (s} —1?_. K __..[ 5(51+1] ‘ » Cs)

(1541 |
|
Question (5) (20 Degree)

a) If the characteristic equation of a closed loop control system is in the form:

S5+ 655+ 375Y4 725%4 327574 16251675 =0

Determine the stability condition for the system using the Routh-Hurwitz stability
criterion, and then determine the roots of the characteristic gquation.

b) The open-loop transfer function for a control system is

K
5(5%+ 45+13)

G{s)H{s) =

Iind the asymptoles and angles of departure and hence sketch the root locus diagram.
Locate a point on the complex locus that corresponds to a damping ratio of (.25 and
hence find:  [- The value of K at this point  2- The value of K for marginal stability
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Date: Feb. 3, 2010 . Allowed time: 3 hrs  Marks: 70 No. of Pages: 1
1-Draw each of the physical system and block diggram Jor: kydranlic controller, electronic differential

anplifier and combined mechanical system (Spring- Damper — Mass).

{14)

2- Using the Graphical Method ONLEY, find out the O.T.F. of the control system shown.

L i

X0
G3 —;?—m—}
+
™ G4

(14)
3- If the overall transfer function of a closed-loop control system is in the form:
e

W
(v}
[ %]
W

385

©, 0.125D +2.55D+ 386

And the input ©, is a unit step signal, find out the following:
1) - Rise time (t_ ).

3) - Seiting time (t_ ) if the response allowance is +5 %
2) - Peak time (1, ). 4) - Maximum peak (M ). 5) - Steady —state error,

(14)
4- State the stability condition of a control system if its output is:
X, (D' +5D°+7D* +35D+6=2X,

(14)

3- Determine the stability condition of the system shown using HERWITZ stability method.

W

xXG

Di{2+D]

L

(14)

*¥% GOOD LUCK, DRMOHAMMED ALLAM*#*
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Answer the following questions. Assume anv necessary assumptions. Marks

1. a) Draw the chemical structural formula of the following hydrocarbons: [8]
1) n-octane ii) Propvlene iii) Benzene
What is the main group hvdrocarbon tamily of each one?
b) What are the typical end products from crude 0il?

2. Discuss each of the following items: [12]
a) Gasoline additives and their functions.
b) Parameters that affected by gaseous fuel burner design,
¢} Stability diagram for single-port gaseous fuel burner of a premixed
flame.

Explain each of the following; [12]
a} Steps of spray breakup mechanism.
b) Spray characteristics and their importance in liquid fuel combustion
process.
¢) Types of Diesel engine fuel mjection nozzles,

Ll

4. Discuss briefly each of the Tfollowing; [8]
a) Emissions from oil-fired furnaces.
b) Analysis and testing of solid fuel.

A

a) Describe briefly each of: [12]
1) Types of stoker fired boilers.
i1) Types of fluidized bed combustion systems,
b) Using simple diagrams, illustrate methods of locating and different
burner configuration of dry bottom pulverized coal furnaces in large
capacity boilers,

6. Coal water slurry contains 70% dry powder bituminous coal and 30% [8]
water. The coal has a dry higher heating value of 30000kJ/kg and
contains 5% (weight) hydrogen of 142000k]/kg, Find the higher and
lower heating value of the slurry. Neglect any ash in the coal.,

"~ Good luck, Prof. Dr. S, H. El-Emam
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| Qu—ési'ii}n No. 1 (marks 2:5}

1-a) Why the pump are used?

I-b) Draw scetional view ol a centrifugal pump giving the name of its main parts? And
explain the working mechanism ol a centrifugal pump?

I-c¢) Draw an accurate section of an axial flow pump indicating the flow direction.
What are the functions of upstream and downstream vanes?

I-d) The impeller of a centrifugal pump is 325 mm diameter and 19 mm wide at outlet.
The blade angle at outlet is 35°, wheel speed 1600 rpm, suction left 1.5 m, and estimated
loss of head on the suction side 2.1 m. The static lift from the pump center is 39 m and
the delivery pipe losses 9.6 m. If the manometric efficiency of the pump 76% and the
overall efficiency 68% find the discharge and power needed if both the suction and
delivery pipes are 125 mm diameter.

QQuestion Np. 2 (marks 23)
2-a) What is meant by priming? Explain some of the important methods of priming?

| 3-b) Explain, starting the centrifugal pump?

2- ¢) Deline and explain specific speed of centrifugal pumps?

2-d) When two water tanks, with a level difference of 10 m were connected by a pipe
' line, the discharge through the pipe line was 20 lit/sce. in order to increase the discharge;

a cenirifugal pump is used in the pipe line. The performance of the pump is given as |
follows:

| Q(msec) [0 001 002 005 004 [005 [0.06 |
Hm 275 27 2635 2475 |225 |20 |17 |
n % 0 126 48 [66 |78 74 52 |

What will be the new discharge? Calculate the input power 1o pump in kW?




|r-QuestiEhfﬁ o “ - R { marks 23)

| 3-a) Explain, effect of air entrained on performance curves ol centrifugal pumps?
| & b) Explain, how can one derive the performance characteristics curves for g aiven
| rotodynamic pump in practice.

|

| 3= ¢} The performance characteristics of a centrifueal wump is tabulated below:
p 44 n

! - —— - - e — e - —— —

| | Q (livsec.) [0 [20 140 60 T80 [Too [120 [150 ] |
| Hm .. s 51 [us 1425 135 (26 |8 | |
| n% 10 Tas |00 T74 |70 Teo 48 Tig ] |

|II' two of these pumps are used in a piping system having the following pipe resistance |
| curve: Ha=30+1.56x10" Q°. How would you connect these identical pumps to obtain the |
maximum discharge? And determine the total shalt power? '

'_Questinn No. 4 (marks 25) ]

' 4-a) Explain types of stuffing bhox?

| 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 conditions and explain |

| NPSH of a centrifugal pump.

| 4- ¢) 4- ¢) Cavitation test were performed on a pump giving the following results : = |

I 0.05 m™s . H =37 m, 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 NPSIT .
What could be the maximum height of this pump above water level i it is 1o 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 (°9 ;
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Question No. 1 : (marks 19}

delivery pipes are 125 mm diameter.,

I-a) Why the pump are used?

[-b) Draw sectional view ol a centrifugal pump giving the name of its main parts? And
explain the working mechanism of a centrifugal pump?

I-¢) Draw an accurate section of an axial flow pump indicating the {low direction.
What arc the functions of upstream and downstream vanes?

I- d) The impeller of a centrifugal pump is 325 mm diameter and 19 mm wide at outlet.
The blade angle at cutlet is 35°, wheel speed 1600 rpm, suction lefi 1.5 m, and estimated
loss of head on the suction side 2.1 m. The static Lift from the pump center is 39 m and
the delivery pipe losses 9.6 m. If' the manometric elficiency of the pump 76% and the
overall efficiency 68% find the discharge and power needed if both the suction and

(marks 19)

2-a) What is meant by priming? Explain some of the important methods ol priming?

3-b) Explain, starting the centrifugal pump?

s

2- ¢} Define and explain specilic speed of centrifugal pumps?

2-d) When two water tanks, with a level difference of 10 m were connected by a pipe |
line, the discharge through the pipe line was 20 lit/sec. in order to increase the discharge;
a centrilugal pump is used in the pipe line, The performance of the pump is given as
follows:

]_Qr;m?.-'sec.),'_u 001 To.02~ (003 [G6.04 J0.05 [0.06
| Hm 1275 (27 [265 [24.75 225 |20 17 ]
n% |0 26 |48 |66 78 |74 52|

What will be the new discharge? Caleulate the Input power to pump in kW?




[QuestionNo.3

_“__"_______“'___ﬂﬁﬁﬁf

|
|| 3-a) Explain, effect of ajr enirained on performance curves of centrifugal pumps? |

- |
| 7 y F, A } N - d S ] e i 1 - i el e f‘ . 2
3- b) Explain, how can ON¢ dernve the performance characteristics curves Or a given |

rotodynamic pump in practice?

| 3-¢) The performance characleristics of a centrifugal pump is tabulated below:
!

| l'_@"_ﬂ@;g@_"q_—_'_'"ig_ﬁ_‘__'_:‘g'—_;"@— 80 100720 750 ]
| g - M O T P PV R I i 26 T8 |
| A% 10 145 10 7 170 160 a4z [10 | |

| .

If wo of these pumps are used in a piping systen having the following DIPE resistance |
PUmp e PIpIngG sy g ;

curve: Ha=30+1.56x10° Q7. How would you connect these identica] Pumps Lo obtain the |

| maximum discharge? And determine the total shafi power? '

! .
rQ_ue?ﬁai l'? ﬁ._-'-’l el

| _________________EEE@_]

| 4- a) Explain types of stulfing hox?

| 4- b} What do vy understand by cavitation? What are its causes and how it can he prevent. |
| Draw the performance curves ol a centrilugal Pump under cavitation conditions and explain |
| NPSH of a centrifugal pump, {
I

| 4- ¢) 4- ¢) Cavilation test were performed on 3 Pump giving the following results - Q= .I
| 0.05 ms - H=37m , barometric pressure 760 mm of mercury, ambient temperature 25 C° ;
| cavitalion began when the total head at the pump inlet was 4 m Caleulate the value of ;'
| thoma cavitation coeflicient and NPSH, ,
| What could be the maximum height of this pump above water level if it is to operate at the

| same point on s characteristic in the ambicn: condition of the barometyic pressure of 640
mm of mercury and lemperature of 10 o7
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