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swer the following questions:

Question -]
(25 Marks )
a-Draw he hydray) symbols for th . ) .
ac Two-port, two-positi < 0towing: ' (12 Marks)
& T

ed , solenoid controlled , hydraulic pilat operated ,
With  pressure Port blocked , A, B and T interconnected in the cenfer condition.
/ (2-port,, 3- port ang priority ) pr

b)

L (5+4+4) Marks
,14 double actin

g hydraulic cylinder has to have the same GEeed cxteudiﬁ and retracting
The speed must be casily adjusted and independent of changes in oi viscosity and the load
which always opposes movement. The cylinder must be ca

pable of being positively locked in
any position .Any ' Kieks" when restarting would be detrimental. Draw a suitable circuit.

may be used separately or at the
same time, Draw a suitable pumping clrcult and calculate the th_qoretlg[ motor input power
re d

Draw and explain the characteristic curves for the hydrostatic transmission for both of
reversible and Irreversible In open and closed syst

ems.
Question -2

A cylinder has to exert a forward thrust of 100 kN and a reverse th

)

(20 Marks )

rust of lql,'N Meter out'
- as shown in Fig (1) . The retract Speed should be

60 bar and the
__pressure dromvu!huolloms fempeonents and their associated Pipework are shown on Fig.(1)
I

ete

£~ The cylinder size (assume 2:1
mp size, and

* Circuit efficiency through extend and retract strokes,

ratio piston area to Piston rod area 8

-



tble 4.1 Recommended cylinder bore and rod sizes.
ston

280 320
ameter (mm) 40 30 63 B8O 100 123 J€40 160 180 200 220 230

ston rod Small 20 2W 36 43 18 70 90 100 110 125 1[40 160 180 200
BRmeler

i Large 28 36 43 36 70 90 100 110 125 140 160 1B0 200 220

Extend load 100 kIN

—
]

J

Retract load 10 kN =
r— A — —

) } =TOo"B
T S Aps ay - ——
i'—"),{’ I ci("‘ 3 bar

P

Eﬁ{L” <P — A hae ] Bicher

flow
pacth

( 12 Marks)

i ata max. velocity of 3 5 i ,
adjusting the pump displacement and the S e, TR speed s set by

Fetract speed by a flow control valve. The load is slowed

140 bLimy Ldﬁ&] ,

s

?

Fig. (2)



aestio

3 (15 Marks)

Il;: syslc.m shown in Fig. (3) contains a pump delivering high - pressure oil to a hydraulic motor ,
ch drives an external load via a rotating shaft . The following data as:

Pump: 1,=94%, n,=92%, Vp=165cm’®,N =1000 rpm,and inlet pressure = -0.3 bar

Hydraullcmotor: 1, =92%, n, =90%, Vo =131cm”, Inlet pressure P;required to drive load = 34 bar
motor discharge pressure = 0.34 bar

Pump discharge pipe line : Pipe : 26.4 mm inside diameter, 15 m. long { point 1topaint2)—— =~ " "~ s

Fittings : Two 90° elbows ( K = 0.75 for each elbow ), One check valve (K= 4.0)

Qil;  Viscosity = 125 ¢S and Specific gravity = 0.9

If the hydraulic motor Is { 6 m.) above the pump, determine the following:

4/: pump flow rate

¢ Pump discharge pressure P, i ’
"k Input hp required to drive the pump (\) Wuma
ag, Motor speed
27 Motor output hp ’ ” =
‘,(./ Motor output torque -
I/’/ Overall efficiency of system u
L b
|-
AN
Fig. (3)
Question -5 (18 Marks)

A bydraulic cylinder has to operate with the following time cycle : extend in 5 sec at 25 bar,
Mow rate 12 Lpm , remain extends for 25 sec at 200 bar, no flow, retract in 4 sec at 35 bar,
flow rate 12 Lpm, remain retracted for 26 scc at 200 bar , no flow . If the system to be

—___supplied by one of the two followipg methods :a single fixed displacement pump circuit or
a fixed displacement pump with an hydraulicaccumulator . The required: )

Draw the proposed of the hydraulic circuit for both of the two methods, then determine the
follpwing :

¢ AT sapacity of the used pump and pressure relicf valve setting,

the suitable size of the accumulator, assuming that the maximum allowable pressure of 235
bar, isothermal compression process and isentropic expansion process.
M)The overall system efficiency for both of the two methods.

Ahaeally (2 gally a8 CLLN p AY) gl
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;' AnS\\:er the following questions: 6+9) Marks r
| Question-1: for both o

' ' c transmission
2) Draw and explain the characteristic curves for the hydrostati

reversible and irreversible in open and closed systems. .
' hydrostatic

. o flas ” . ' 7 ower
g ) 1A centre lath ( 384l & j34) head stock is to be driven by a 'constant P to have speed

A transmission .The variable-displacement non-reversing h'."dr““"c "mt:" li of the
range of 300 to 2500 rev/min. The maximum power required at the ou p“l livery is 125
hydraulic motor is 6 kW. The maximum pressure available at the pump ¢ iv .d
bar and the pressure drop between the pump and motor is 5 bar. The torque and -
volumetric efficiencies of both the pump and motor may be taken as 0.85 . Assuming «

L open loop transmission , determine the following : .

: i) The ideal motor displacement and the actual pump delivery required, f

ii)The input power required by the pump.

Question -2 : (4+ 13 ) Marks
a) what are the reasons that leads to appearance of the following phenomena when running the |
hydraulic systems and how to treat them.
i) no discharged fluid in the system and ii)no pressure in the system.

b)A hydraulic boom ( S#33 £12) is powered by two cylinder (Fig. 1) . cach cylinder has a
stroke of 0.7 m and exerts a maximum thrust ol 6 tones on extend and 4 tones on retract. The
maximum pump delivery pressure is 200 bar and the pressure drop through the pipes and valves |
may be taken as 10 bar (including back pressure) . Cylinders are to be operated by manual |
valves . Design the circuit in such a way that onlv one eylinder may be operated at one time . The
extend time for cither cylinder is to be 10 seconds . Assume the extended length of the cylinder

between pivots is twice the stroke for buckling load calculations. Determine a suitable metric '
cylinder size and ?ump dgli\'er}'. Draw a hvdraulic circuit. '
Take: E,=2.1*10° kgi/em”, safety buckling factor=13.5

Question-3: ’
a) Explain with sketch, the important of fitting cushions in cyli d(3+12 NS
distzibution in cushion length. Ylinders. Draw the pressure
b) A hydraulic circuit with an accumulator employs wit i |
mm rod diameter to crush a car body (3~ :"’—"135*‘) iht?:l::ﬁ:-s?:el"jrh X
of 1.83 m and the minimum crushing pressure is 172 Y)flr abs., the 1 ¢ cylinder has a stroke
abs., the rod extends in 20 sec and retracts in 40 sec. The lin-; '¢ preload pressure s 35 bar
(extend and retract) is 6 min. The maximum operating pum ¢ between ¢rushing o
that, the temperature in the accumulator remains constant P pressure is 207 bar aps,
Find theoretically the following requirements: .
:)i)TChc capacity of the accumulator., '
ompare the power required with that required i
ith) Draw . 1 difan accumu
‘ ) the proposed of the hydraulic circuit used in the opera

0 mm diameter and 100

perations
Assuming

lator was n
: ot used,
tion of the cylinder,




b) A single acting up stroking moulding press has a cylinder

(5+19) Marks {
contents of the hydrauli
divider ( Motor type )- Compensator

_Question-4:

8) Efl‘lﬂ.lﬂ the function of every clement from the following parts in
circuit: Pilot-operated cheek valves- prefill valves ~flow
spool in flow control valves - cross line relicl valves .

diameter of 400 mm, and a stroke of

picce at a cylinder pressure of 20 bar.

250 mm of which 225mm-is to close the dies onto the work fo to produce 60

The final 25 mm stroke is to be at a cylinder pressure of 350 bar. TI-Ic [‘.II"ES.'! .

components per hour, The breakdown of the required maximum operating time is:

Rapid approach 225mm =5 seconds

Pressing over final 25mm =5 seconds

Cure time (i.e. hold under full thrust) = 25 seconds

Return time = 10 secondls

Unload and reload press = 15 scconds

Total cycle time = (0 seconds

The return time is estimated for gravity return. The only times which are absolutely fixed are

the cure and the load times. By using a single fixed displacement  pump with a side cylinder and a
prefill - valve. Estimate the pressures and flow rafes rc uired to the hydraulic circuit through the
strokes of extend and retract, then MMMMMM
of directional contrel valves and pressure switch/sequence valve for rapid approach , pressing .
cure time extend and retract strokes. Then determine the following:
i) Standard size of a side cylinder, i) capacity of the pump,
iii) Sectting of both of relief valve and sequence valve,
fluid , and v) The overall system efficiency .

iv) Total energy expended in heating

Question-5: (4+15) Marks

a) What are advantages of using :

i) Dual pump circuit rather than fixed pump circuit for a constant clrenit demand?
ii) Brake-valve rathes than counter balance valve for a constant circuit demand?

b) Two cylinders operating in two different circuits are shown in Fig. (2) A & B .The load requirements
are: rod extends for 40 cm at 0.2 m/sce against 1.0 KN load then rod extends for 20 em at 0.1 m/see
against 10 KN load. After that, the rod extends for 20 em at 0.05 m/sec against 20 KN load. Finally, the
rod dwells (A=) extended for 4 sec agninst 20 KN load. The cylinder dimensions are {slrokc=§(\cm
blank end area=20 x10™ m’, rod end area=12 x10™ m?). By ignoring the losses in the circuits, except i';
metering orifices and relicf valves, draw (sketches) the requirements for P vs. time, Q vs. time an;! power
vs. time. Then, determine the following for both of the two cirenits:

1) The capacity of the used pump. .

2) Relief valve setting (Pr,= 1.1 Padl)-

3) The efficiency of the system (for extend stroke only).

4) The hydraulic losscs in both of Now control and reliefl valves,

Table : Recommended cylinder bore and rod size

|
\
|
|

_— R e

Piston Dlameter (mm) | 40 | 50 } 63 | 80 | 100 | 125 | 140 | 160 | 180 | 200 | 220 e -
Ty s - 280
Piston rod 320
Diameter Small 20 | 28 | 36 | A5 . 56 _79 ; 90 | 100 | 110 | 125 | 140 160 _l_ﬁ-l.;m--_——
Large | 28 | 36 | 45 | 56 | 70 | vo | 100 200
@"h (2/3)
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uswer the following aunestions:
Question-1 : (3+10) Marks

a) A pressure sequence clamp — drill circuit is to be designed to exert a clamp'ing forc-e on the

work piece , followed by the advanced of the drill. A counterbalance valve is to be installed
at the rod end of the cylinder to prevent chatter and lunging. The drill portion of the cycle
should have a rapid regenerative approach followed by a variable slow advance, sgqucnced
by a cam- operated 4-way valve in series with the flow control valve. The circuit should
unload when the control valve in the center position. On the retura portior: of the cycle the
drill should retract first, followed by opening of the clamp. A pilot- operated cI;ch should
be installed ut the cap end of the clamp cylinder to prevent the clamp from opening as the |
drill is retracted. The list of components to construct the cirenit are shown in Fig. (1).Draw
the suitable circuit. '

b) The givan svstem conditions for the pressure saquance clamp —drill circuit is skown in Flg.
(1) are the following : two double acting cylinders with 50 mm diaineter bore and 35 mm
diameter rod , a minimum clamp force of 6672 M, Clamp closing velocity of 1.5 m/min ,
Slow advance of 0.15 m/min, Maximum drill force of 3335 N, Minimum return force on drill
cylinder of 4448 N, and maximum return force on clamp cylinder of 6672 N, (Assume the
effective dynamic thrust is 0.9 of the static thrust), estimate the following:

1) Drill sequence valve pressure setting , Clamp sequence valve setting, Drill cylinder rod
end counterbalance valve pressure setting { assume no interaction with the flow contral
valve ), pressure rellef valve setting, and I

li) Pump delivery and pump displacement with 1200 rev/min motor, rapid advance
velocity on drill, drill and clamp return velocity , flow control valve setting.

Question-2 (6+12) Marks
a) A double acting hydraulic cylinder has to have the same speed extending and retracting !
The speed must be casily adjusted and independent of changes in oil viscosity and the load ;
which always opposes movement. The cylinder must be capable of being positively locked in /

any position Any ' kicks' when restarting would be detrimental. Draw a suitable circuit. f
|

b) A hydraulic cylinder has to operate with the following time cycle : extend in 5 sec at 25 bar,
flow rate 12 Lpm , remain extends for 25 sec at 200 bar , no flow, retract in 4 sec at 35 bar, |
flow rate 12 Lpm, remain retracted for 26 sec at 200 bar , no flow . I the system to be
supplied by one of the two following methods :a single fixed displacement pun;p circuit or
a pressure compensated pump circuit. The required: ‘

gy -

i) Draw the proposed of the hydraulic circuit for both of the twvo methods, then d i
~ capacity of the used pump and pressure relief valve setting, ’ | en determine the )
ii) The overall system efficiency for both of 'th_.; two methods, —_ . &

Question —3 24 S (18 Marks)

A single acting up stroking  moulding press has a cylinder diamet
stroke of 250 mm of which 225 mm is to close the dies onto the work piece :l: :l; “l?:d:nm, and a
of 20 bar. The final 25 mm stroke s to be at a cylinder pressure of 350 bar YTI I' pressure
produce 60 components per. hour. The_br:ﬂkdown of the required maximum Dpe.r ﬂﬂ:‘g l:il;:s: L:s to

Rapid approach 225 mm ¢ 10
Pressing over final 25mm ' A S =3 sec
Cure time (i.e. hold under full thrust) . i 1 ws soc

=25 sec

l“’—'_—‘“‘_/ P et =10 sec

Return time
il

"P“l shecr.a ""‘.I._ FRg—
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- ¥ . T an e W -
t=load aad =2loac praes - ; = 15 se¢ “‘“["‘,’
ce} cvele time = 69 see

r gravity rerarn. The only tim25 which are absvlntely fixed are
r asing a low prassure accumuniator  circuit with pressure

Tabuiats the oparation of directional contiol  &uu
. ]
~urs time extend and retract strokes. Then |

e

[
-5 L2 L

-

u*

-

e peiurn ddme IS estimaiad Io
e curs and the lond fimes. I7
compensaied pump 43 shown in Fig. 2} .

cassure switchas valves {or rapid approaci , pressing
estimate the following:

capacity of the pump and draw the characteristic curve for this pump,
ess for charging , adiabatic process for

i)

ii)  size of the accumulator, ( Assuming iso- thermal pro¢
_discharging and maximum operating charging pressure
iii ) Setting both of relief and pressure switch valves, iv) Tota
v) Draw the curves of p (bar), Q (lit./min.) and E(
estimate the overall system.efficiency,
vi) What are the functions of flow controls ( FCI
draw the characteristic curves for them, and
vii) The pump of Fig.(2) is driven by an electric motor kaving an overall efficiency of 85% .
The hydraulic system operates 12 hrs /day for 250 days/year . The cost of electricily is
1.75 LE/Kw.hrs, determine the yzariy cost of electricity to operate the hydraulic
system aid the amount of the vearly cost of electricity that is due to the inefficiencies
of the elezzric motor and pump. Assume the over all efficiency of the pump of 0.90

Question- 4 (6+12) Marks™
a) The hydraulic circuit for the hydrostatic unidirectional transmission is shown in Fig. 3).

The required, describe the all components that contents of the circuit, then state the function 4

30 bar.)
| energy expended in heating fluid ,

kW) vs time. of the.cycle (sec.)_,.then,

& FC2) and relief valves (RY1 &RV2)?

of every part of its theirs.

aving a bore of 50 mm with a rod diameter of 32 mm and stroke
ader have to operate with the following data through extend stroke
. rod extends for 40 cm at 0.2 m/sec against one kN load, then extends for 20 cm at 0.10
m/sec against 10 kN load , then rod extends for 20 cm at 0,05 m/sec against 20 KN load ,
finally rod dwells (Ji%) extended for 4 sec against 20 KN load. To control the piston speed
of hydraulic cylinder against varying load , it is used Flow- divider ( Motor- type) consists of
three motors with capacities of Dy, D, and D; in em” rev. The hydrnulic'circuit for the

system is shown in Fig. ( 4) . Tabulate the operation of directional control valves and
limited switch valve for extend and retract strokes._then determine the following: . \

/ b) A hydraulic cylinder h
length is 80 cm The cyli

s o —

i) The capacity of the used pump , ii) Capacities of the motors , iii) Setting of the main
and second Relief valves , iv) the retract speed of the cylinder , and v) the efficiency of the
hydraulic circuit through the extend stroke.  (Neglect any pressure drops in the circuii)

Question-5 (4+2+4+4+4) Marks i

i- Explain the function of every element from the following parts in contents of the hydraulic |
circuit: Pilot-operated check valves- prefill valves -flow divider ( valve type )- shuttle valves-
cross line relief valves -un-loader valves — cushion eylinder - reducing valves.

ii- When the circuit type with fixed displacement pump Is best used?
fii- Draw and explain the characteristic curves for the hydrostatic transmission for both of

reversible and irreversible in open and closed systems.

iv- From the methods that used to control the variable displacement pump (swash plate pump )
pressure compensated control and constant power control. The required , expluin both of
the two methods , showing your answer with drawing both of diagrammatic section and

symbols.

v- Define the term of hvdraulic accumulator? Discuss four applications of hydraulic
accumulator in hydruulic systems, showing your answer with drawing the hydraulic

% circuit
Alu\gdﬂjﬂifﬂm&‘w#m “ ‘
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Please, Answer all the following Questions
' ) & " ) ‘/, - { ! /

(/g)u_vs!iun (1) (20 Marks) ‘// L (St

~{8) What do we mean by a control system? (5 Marks) G

( (b)Discuss effects of adding derivative control action into forward path of a control system. (Five
only). (5 Marks) 7

(c)'\\'ritc the differential cqu:{tions for the m € zero

Xa(s) &

initial conditions, draw block diagram for every equation, then obtain the transfer function F(s)

echanical systems, shown into figure (1). Assum

for the numerical values: k1=30;k2=25;f=0.3; f1=6:12=5; ml=4;m2=5. (710 Marks) . .

— X1 (t) r——’xz(})
Y f = "

N K4 T Figure (1)
I M 1 M, L f(t)
3 NN/ 2, -

T VNV e ‘
S s o Jommn o B e L K oo/ 2

//////////7/////7////////////////////////////////////////////////////
T

.gi’esn'mgzg (22 Marks)
;l(y’Deﬁne the following control terms : Gain-Margin, Phase-Margin, Gain crossover

frequency, and Phase crossover frequency. lllustrative plots are appreciated

Lilie Ol gy SlUlal =g, (8 Marks)
gé{ A control system is given by: G(s) = 250(25;5) . Draw asymptotes and
(s+0.1)(55+2)(s*+3s+100)
exact Bode plots. Then find (from graphs) Gai_n-Margin, Phase-Margin, Gain
crossover frequency, and Phase crossover frequency. Note that: the error plot is

given at the end of next page. verees (14 Marks)
Question (3 (20 Marks) —_—

antages of representing a control system into phase-

1{A) Discuss two advantages and two disadv

_~variables form. (4 Marks)
For the state-variable description
7 a2 1L
X(Y)= ; ?’ g g x(t)+ g u(t),and y =[001 2]x(t) Draw the whole block diagram of the
0010 | 0

system, then find the transfer function Y(s)/U(s) and the phase variable representation of the
given system. (9Marks)

)  Define the controllability of a any system. Please,
represented into part (b) of question ®. (7 Marks)

e

test the controllability of the system

112 P.T.0. —>
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Question () (28 Marks)

(2) Which of the following systems could be deseribed as closed- loop or open- Inup>
control system? \\?n"" clectrical refrigefator, electrical wﬁsfm rmachine,
clectrieal dnlllnu machine, servomechatfism, remote position cgntrol systems, and

aamm NI

-

\ oltage-and current stabilizers: arks) o
LU))\\ hich of the systems into part (.1) could be described as continuous or
discontinuous control system?. ~— (6 Marks)

~(c) The open-loop transfer function of a human posture control system may be

approximated by; |G(S)H(s)_ K(S+2)
\ s (s+5) (s2+25+5)

etermine the value of the gain (K) when a person's balance is ultimately lost and
the system oscillates (cr 1t|mllv stable) usmg Routh array test for closed-loop
characteristic equation. 8 Marks) R
@ Calculate the frequency of the oscillation in rad/sec and the four roots of the
characteristic equation for the maximum value of K evaluated in part (i). (8 Marks)

(Hint: Two roots may be evaluated by solving the auxiliary equation)
C—"

+ ‘Ciz t ??/f 0 o .
- \
* L
- A}
] rl L(g=_q,zb/
5 <125
s )Lsug) ) f*?g ety T3
LlF 2 i /554- \0/ =z 4 .
\ { 2 P I -~
NSt T s )ot S aWnls. L
> 2 —
el é 2 A‘( rﬂ = pusy
: \6 L=1 gl 1 > 7
[? X . - ~ i (1) \¢
P17 of 02 s 't ST MR
(.Un'

Ervor Plot for (1-u2+j2 Cu)'1
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Ei"‘.:.@ﬁv_?_g_.%nswe“ all the : T
o --’-—-—--'--..-_leifbnowmrz Questions
~eston (1) (23 Marks) (ot 2L L LULL LS L AL
{(2)Dissu: Fiadl i Spring
SPresenting physical system into a transfer function. ; T
R - 5 T Y }
(0 Har; i3/ Z,.. = dz ‘al %t:: {
()Deduce the fr: wnction Vi : L
L duce the transfer funetion Vi(s) of the system s
R(s) L]
I L
1M > 1 4 -
Si0Wn into Fig (1). Then compare the result with {' ;
fall s e % . . =i, |
following transfer function of an equivalent electrical | i R S
_ | e i Dok Jyeieeis
System fo compute the analogy: ! A
?!é:maica.l‘%i?‘é‘fe
- Stttz /
\ Cas2+ 1 g0l =
‘!1 (s) R4 L
" o 1 ig T £1)-
I(S} e 2. 1 1 4 1 s F"Bu Ti)
(C2sc+—s+—)(Cys+ )
=

weane {22 Marks)

B L

uestion (2) (20 Wiarks)
{2) What are the necessary and sufficient conditions, that might be satisfied in Routh

method for any control system to be stabie?........... (4 Marks)
{b) For a control system, Figure (2), apply Routh R(s) +~ E(s)
stability method to compute the range of vaiues for ) ——| Gpls) Cls)
gain (k), such that the closed loop system is stable. :

R(1+2e)(1*4s) (3 Marks)

G, (s)=
p! s2(10+2s+s%) ~ Figure (2)
Select suitable value for k; ( if exisis), to evaluate the steady-state response and the

steady-state error corresporiding to different input signals; unit step, unit ramp, and unit

paraboiic functions. veennnens(8 Marks)

Question (3) {20 ?“ark?} P e O - . = i
~(ayHow a frequéncy rassponse test on a system is performed? ........ (4 Marks)
(b)Please, explain 4 Advantages and one disadvantage of performing frequency

. -2"!33'}}011_53 tesi on a system. ‘ [ vevesen (< Marks)
tormine first the intersections of Polar plot, representing a control system:

{‘:}Pe‘ =

T{ g)= ﬂ-———-——ﬂi—-ﬂ—"z“ with both real and imaginary axes and asymptotes (if existed), then
i " (20s2+128%6) .
/ <oleot suitable scale to draw this Polar plot. voennnns {12 Marks) .

CamScanner = Wigs d>gwaall
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\ t The feedback nhysical state variable, k', depends, mainiy ,o0 1a2¢

(b) For the system represented by state-variables mairix equations:

conirsilability of that system reprasentation. vereeenn (B8 Marks)

17 T 2 ] 2 e i e N
X =|8 1|x-‘r 0lu,andy={2 1 5k

0.8 2] |ﬁ.|
lemeniary block diagram of the system then find the transfer function Y(5)/U(s) and the
represeniation. ¥ind the state feedback controlier, k', such that the poles of the
wstem should be placed at ihe roois of the following polynomial:

i.e. pd=[-2;-2-2;-2+2i], Controllability propertiss shouid be used

\ ovon. {16 Marks)
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Su'bihect: Automatic Control
Cade ™7 ™M

Year. « . .dr

Time Allowed: 3 hours, 90 Marks
Date: <z 27 May 2017

Menoufiya University
Faculty of Engineering
Shebin EI-Kom
Department: Mech. Power Eng. H
Second Semester Examination \&»ell el
Academic Year: 2016-2017

Allowed Tables and Charts: None J\

Please, Answer all the following Questions

Question (1) (28 Marks)

(2) Explain, simply, to someone, what do we mean by a control system? And whatisa |

Sérvomechanism as an important example of control system.......... (6 Marks)
(b)Describe 3 advantages of representing a control system into a mathematical model
.................................................................. (6 Marks)

(¢c) Without adding any new parameter, deduce the mathematical model
representing the rntio“g(s), (draw whole block diagram) for the given tanks system:

...... (16 Marks) Q(s)
\‘-‘q{t} -
Jy l l
TM%":UJ Tank (2) | Tanx (3) Tank (&)
o — | i
hy(t) Ry (t) |_‘__, ‘\“—I ;
R, - 5 -"-:.'.7-) B !"::;[t
e —) |

Question (2) (20 Marks)

(a Define the following control terms: Resonant Frequency, Resonant Peak, Cut-off

frequency, Bandwidth. (lllustrating graphs are appreciated)........... (4 Marks)
(b) For a control system, represented by a transfer function, what is the main condition to

be satisfied (stability theorem) such that the system is absolutely stable?......... (2 Marks)
(c) Compute the percentage maximum overshoot of a unity negative feedback control
system subjected to a unit-step input. If the open-loop transfer function is given by:

) 2

- Wn
Gp(S)— TR | T — .. (4 Marks)
Note that inverse Laplace transform of .
2 c_c.mnl - ,"'1_?'2
{ “n =i = Sin(mn\““@'l—.tan_ll__.;"_).
s ( s? +2Cwns+wﬁJ J1-¢° Z

(d)A unity negative feedback control system is.'_subj ected t  unit-step inpuc. 1ue
i ansfer function of this system is given by: G(s)= K The
K )= S0.259)
gain K‘,' must be changed in order to decrease the percentage maximum overshoot .
B ’ L

=0
from 75% t0 25%. :
Compute the damping ratio, %, K, and natural frequency in both cases. Then evaluate

/ (he ratio between the values of gain, K, in 1st and 2" case. .............. (10 Marks)

AP A
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S Question (3) (20 Marks)
% | a) Write only three advantages of using Bode plots.. (3 Marks)
'/ b) Draw Bode plots from the following frequency response test results

o radls| 0102 03[ 04].05[ 06 | 08 | .1 2 3 |4 |5

g E | ettes R

\Rﬁ“w*\.é‘; .,,_‘..'.k““ ‘é. Ry

: (3 Marks)

29.3 | 25.97

[Mig db| 65 | 62 [59.39|55.82(53.79| 521 | 49.3 | 47.08 | 39.09 | 33.56

—

§¢ degrees [-92.5(-94.9|-97.3-99.7|-102|-104.3/-108.6 112.5| -127.0 | -134.4 | -138 |-138.8

— T 6 1 8 1 1 [2] 3 [ 4 [5] 6 [8]10]20][ 30
M & 535 |18.89|15.67 |6.81| 2.45 | -0.38 |-2.5| -4.10 |-6.6 | -8.48 | -13.6 | -15.4

¢ degrees |-138.7 -136.71-1 33.7|-120(-112.9|-108.7|-106|-104.7|-103|-102.8|-106.8|-117.4

T 20 1 30 | 60 | 80 | 100 | 200 | 300 [ 400 | 500 [ 600 [800| 1000
Vg ) 155 | -16.8 | -21.9 | -31.8 |-38.9(-58.5|-69.3 | -76.9 | -82.8 | -87.6 | -95 |-100.9

o |-139.7| -181 | -217 ‘—243.7 -252 | 263 | -265 | -266 | -267 | -267.7 |-268| -269

;}’Estimate the transfer function (70 Marks)
,Find the phase Margin, Gain Margin, and Gain- and phase- crossover frequencies form the
graph. (4 Marks)
xGiven for second-order factor with two complex poles, the corrections at the corner
“g@oquency: §o= 04 045 02 025 03 04
db= 14 104 8 6 45 2

Question (4) (22 Marks) Sl
The system, in Fig.(1) represents a simplified model of the human respiratory (w3 i) control
_system. It controls the effective ventilation at lungs (o), V,(s). The percentage of Carbon

- dioxide, P(s), in the circulated blood at chemoreceptor, as a measuring element, is proportional to
the effective ventilation, V,(s). The effective gain, K, of the normal chemoreceptor will be assumed

so be 0.1, find the system transfer function Y(s)/U(s).
o Q(s) N(s) M(s P(s V.=Y(s)
Uls) (s) (s) Rk

B i ne e 1
1+2.55 1+2s 1+15s i710s

Cungs Blood Circulation chemoreceptor

Figure (1)

Find the physical-variable representation using u(t) as the desired ventilation signal, L
x1{t)=p(t), "2m=”“-t)' xs(t)="(t)f x4(t}=q(t), and output, y(t)=v,(t). Also find the phase-variable f

representation of the same system assuming X4 (t)=p(t). Then find the transformation matrix, |
T, from phase-variablé to physical [i.e. x(phase)=T.x*(ppysical)]. =

GoOD LUCK

. b
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[ Menofia University Subject: MPE 4248 Design of Stearm and Gas
: Turbines ) B
Date; 17-6-202]
Tore: From 10:20 to 13
_Tulnl_nf_r_k i 90

Faculty nflinglnwrﬁ_g__

Department of Mech, Power Eng,
Fourth year, Second Semesler

Answer the following questions w
Steam chart and tables yre

ih assuming any missing data

allowed witl student

Question:1 20 marks
ic pressure distribution for turbine blades.
b)  Air enters the test section of a turbine blade cascade tunnel at 120 m/s (p=125 ko 'm L The inlet
and exit angles of blade are 359 and 63° respectively with incidence a5z Geviation angles of 5°
the cascade is 4 et and pitch-chord ratig of the caseades is 0 5
i " acros cascade is equivalen: 1o 3

-
J &£ €M .‘i;‘J

(S marks)

_ - | 2P T
() The pressure loss coefficient. )/ = '_I_'_:z;
| (i) The drag coefficient. Co “a J S
(i) Thelify coefficient. Cy c i
(iv) Tangential and axial force coefficients El[; v F - (15 marky)
Question;2 25 marks
. a) State and explain the diffe

! ] gh turbine cascade_ (10 marks)
Lage has an initial pressure of 350 kPa and

350 | a lemperature of 43 ’C wirs
negligible initial velocity. At the mean radius, 0,36 m, cond

itions are as follows: M
. . 1
Nozzle exit flow angle 22° 7 "':,,—“'"f
Nozzle exit static pressure - 207 kPa — bc
Stage reaction D) 0.2

. L a8
Determine the work done at the mean radius

e and the reaction 4 :lh-: hub, radiug 032
design speed of 8000 Pm. Also, find the abs

1€ absollie exit velociry ar 1 nadius, piy cm;“:;
to have a free vortex swirl at this spefd. You may assume that losses are absent. (IS marke) o
. Cy |- B
Question:3 21 45 mark,
—
2)” Derive the radial equilibrium equation for g comprassible flow wiy AXISVIImete sw iof
d through a turbine stage, u’P (10 marks) Eilaaaa
b) Design of an intermediate Stage of a reaction turhine with 076 depree of reaction using the tnitial
data; =2 o = -
Steam flow rate 0kpls prg e
Steam pressure before the slage ~ 10 bar '
P Steam lempérature before (he stage_, 2350C | T
42 -~/ Steam velocity at the entry of the Stage  S0mss ¢, -
4 “  Steam pressure behind the stape 8bar P | ey (.
Taking into consideration the following data: '
&



f\.\\

ﬁ?i

oLy

Ixit angle from fixed blude 20°, Discharge coefficients (1 94, Fquivalent elearance in b inding gland
0.6 mm, Clearance in diaphragm pland 08 mm, Overlap distance 34 mom, Freed blade yelocity
coofTiclent 0,97, Maoving blade velocity coeflicient (0 88, Friction coelTizlent 0 4 '

u

‘1lnll'| I el ML
U a
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{ Fatulty of E“gillcering, Shebin El-Kom
[ Mech. Power Eng, Department

Second Semester Exnminnti(m, 2018-2019
{ | Date of Exam: 18/06/2019

Subject: Project Planning and
management

Code: PRE 429

Year: Fourth

Meaonfle Uolver i) pime Allowed:3 hours

Total Marks: 50 Marks

Allowed Tables and Charts ( None)

Answer the Following Question:
Question One:
a. With the aid of neat sketches show the following:

1. A Production system in inputs / outputs model

(12 marks)

/|

2. The material flow patternsjused in making a plant layout.

b. What factors inﬂuénc;a the selection of production equipment.

c. A sporting goods company can purchase certain items at ISLE
each or produce them (incur here, fixed cost = 45000 L.E and
variable cost = 10 L.E per unit).

Thé management estimates a 70% chance that will be 4000 units

\ and 30% chance that it will be 6000 units. What is the economic

4 \ advantage of buying the items rather than making them. Show your

\ answer with drawing.
‘, Question Two: _ (13 marks)

a. Discuss with the aid of neat sketch, how the fixed cost affect the

make or buy decision.

| b. A work-station consists of thiree automatic machines are placed at
the heads of the equilateral triangle as shown in the figure below.
And, to increase the production capacity of this work- station, you
need to add a fourth machine, show the appropriate place for this

machine with drawing.
M/C I

M/C 1II II M/C 1I

CamScanner 2
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I ) ||
with neat sketches the different =t X

= C. Define the plant ‘layout and show
types of plant layout.
d. One of the banks rent one floor in one of the new buildings in
shebin El-Kom city, and the manager wants to customize
(Assigned) 5 offices for 5 section heads by the way that achieve the
# best performance. So, the manger ask each section head about his
“ | preference for the available 5 offices and the desires was arranged

and introduced to the bank manager according to the next table:-

Section Heads
| Office [ M1 M2 M3 M4 M35
1 A 1 1 2 3 2
| B * B 3 1 2 3
} C 4 2 5 1 1
D 3 5 4 4 4
E -2 4 3 5 5

Assign the 5 offices for the 5 section heads if you know that the

arrangement No. (1) means the best office from the point of view of

section heads.
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-0.2 0.4207 -1.7 0.0446 0.1 0.5398 1.7 0.9554
-0.3 03821 |: . i1i8* [ 0.0356-F 0.2 .7 |-~ 0,5793 1.8 0.9641
-0.4 0.3446 -1.9 0.0287 0.3 0.6179 1.9 0.9713 1
-0.5 0.3085.{  -20 | 00228 |. 04 | 06654 | 2.0 0.9773 :
-0.6 02743 | -2.1 | 0.0179 05 1069157 | 2.1 0.9821
0.7 02420 |22 [ 00134 |. 06 | 07580 | 22 | 0.9861
£ -0.8 0.2119 23 [.0.0107 0.7 0.7991 23 0.9893
09 .| 0.x841 |. -24. |:0.0082.[...08. | 08159..] . .24 0.9918
3 2 -1.0 0.1587 03 0.0062 0.9 0.8413 2.5 0.9938
=11 -] 0387 B2 0.0047 |- 1.0. .| 08643. .- 2.6 | 0.9953
-1.2 0.1151, -2.7 0.0035 1.1 0.8849 2.7 0.9965
-1.3 0.0968 2.8 | 00026 [ .12 -|*:0.9032 2.8 0.994
-1.4 0.0808 2.9 0.0019 1.3 0.9192 29 0.9981
1:55570.0.0688:5 ] ..=3.07 < [50.0013% -+ 141 0.9332 |2, 3:0. 0.9987
This exam measures the following ILOs
QUESTION Number Q1& Q4 Q2 Q3&Q4 Q3&Q4
. Ad-1 | AS5-1 | CIE N Ci1 [ C71 T D11 ] l
S k | l I S Knowledge & Intellectuall Skills Professional Skills General Skills
Understanding Skills
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Answer the Following Questions:

Question No [1]:

a — Differentiate between production and productivity.

(1)) Marks )

b- What are the different technology based productivity improvement techniques,
¢- A company for manufacturing certain product has the following data through two

Weeks:
Week No. | Number of produced unit | Number of workers | Raw materials, Kg
1 300 6 45
2 338 7 46
Assume
* The working hours per week = 40 hrs. )
* The labor wage per hour. =12L.E
* Material cost per kg. =6 LE
* Selling price per unit = 140 L.E

The overhead cost = 150% of the weekly labor wage.
Required:
i- Calculate the multiple productivity index for the two weeks.
ii- Determine the rate of change in the productivity between the two weeks.
Question No [ 2 |: ( 1SMarks )
a — Mechanical equipment can be arranged in a number of woys. What are the most common

configuration used. Show your answer with drawing.

b- With the aid of neat sketch show a different types of material flow patterns used in
marking a plant layout.

¢- What are the major elements of Manufacturing. .

d- Find the sequence th-.. minimizes the total elapsed time in hours required to complete the
following Jobs or two machines M and N in the order NM. Also compute that minimum
time, and idle times on machines.

[ Job ~ Time required , hr ]

Machine M ' Machine N

————

z .
2
10
4
1
2

moTO=>
h O e =~ N

e —— e e e e e



Question 3 :- (15 marks )

Assume_a project completion_time of thirty — one days ,
kom_thggwgil)glo_wﬂgﬂorm the following :-

1- Draw the PERT network .

2- Compute ES, EF, LS and LF .

3- Determine the critical path as well as the total slack and free
slack per each activity .

4- What is the probability the project will be completed within
thirty days .

5- What is the probability the project will require more than
thirty — three days . B

Immediate ‘ Estimated times ( days )
predeccessor|— 3 | | b |

Activity

nlwe »

t
|
I
1
|

|
|
|




Question 4 : (10 marks )

By using data below , determine the following :

1- The optimum transport schedule .

2- The total transport cost

( Applying Vogel’'s Approximation Method comparing with
the Index method )

' Destination | Destination | Destination
From A B - C
9 4

8 B

Source
1

Source

3_ Check zzcr}{ay 1he 5}30//7_ stone methed

(2]

for apﬁma//zu :

-3 - (fav_/“/’_{ﬁg—"’frfﬂ_
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