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Part. |

Answer the followine @

Q1. A - Concerning controlled variables and control signals what are the
main differences between direct digital control DDC and supervisory
control systems. Draw the block diagram for each mentioning function of

each element. (6 M)
B-  The coil resistance of two identical solenoids — one rated for 220 'V

de and the other rated for 220 V ac - are measured using an chmmeter.
How should the resistance of the two compare ? why 7. (5 M)

C-  Complete the empry places in the following:
* The 1oggle switch , normally operated by hand , is an example of a

--(1).switches. Switches that are actuated automatically are called
..f2)... switches. Swirch often used to start and stop motors is .. 2. -
A switch that can sense the existence of the object without physical
contact is ......... (4)..." (6 M)

2 : A- Draw and explain the basic structure of a remote terminal unit
(RTU) showing different types of signals that received and transmitted

from the local field . (8 M)
B- Calculate the suitable can interval for a SCADA system with ten

RTUs , the largest of them has the following :
100 status points ,
25 alarm points ,
3 measurement meters ,

12 analog points .
The MTU will send the following point counts to that RTU :

30 discrete control points |
3 stepper motor positions ,

10 analog control points .
The communication system uses UHF radio ( efficiency 40% ) with 2400
(10 M)

- N
Page | of 2 <V A2t 5T

bps rate .
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Question N (31 15 Depree]
A Wt are the topws of leanmng sehemes in neoral networks” Explain the difference between them'!
11 Cempare between the Hebhan and pereeptron learming niles,
) A simgle pevron with an activation function detined as:  f{ner)= net, where net = w'x, has
trained wsing the tollosang, data pairs:
[.\, [2 0] ,d=-] ) il 1.\:: =[” —IJ..rfz | ]

: ; 1 r
Ihe final weights obtained using the perceptron rule are w™ = l]\ 3] , suppose the leaming rite

i | o : I i " ) -
equals 1 Fimd thie weight vectors w® and w at the previous steps by buck-tracking the training.

Chaestion S, o4k 120 Degree]

Ao [hseuss how 1o choose the leaming fictor for the back-propagation raining aleorithm.

B Deaw the block diagram of direet model reference neural adaptive control.

C) ldennty the following system using the feed-forward neural network:
y(k+1)=0.75/ytk) + 0.4 u* (k)

T'rain the nevwark for ene-step using the hack-propugation algorithm. Assume the input vector is
!::Hr b p(k)], learning rate is 0.5, unipolar continuous setivation function with 2 =1, the initial

weights for hidden and output layers, respectively are:

0.3 0.2
F={05 06, W=[02 04 0.1
0.7 0.4

Consider the initia] values for the input and output are 1(1)=0.2 and y(1)=0.5.

With our best wishes.......Prof. Nabila El-Rabale and Dr. Ahmad M. Ei-Nagar
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Time SHaweid: 3 Pl

aT=5-1018

wnswoer the Tollows e apineslings:

Question Mol 113 Degree]

Conswder aa inmtelligent sprinhler systean with Pao inputs, i

ami ome oUPUL woterimg duraion imin | The inpul i fempeeature) i divided imto four furay setsas
COOL. NORMAL. WARM, HIOT. The taput ysedl sosstared i< divided into three furey sets as DRY.

nl

rorvmperatnrg L b and sl mroisiuee o

he vutput pwaterimg duraiiont s Jivided inte three ey s0ls as SHORY,

SOIST and WEI e wl

IEDUIM snd LONG. The fuzzs sets for the - fesmpveatuee input are defined as
i = trapesoid (0.0, 5.15) . Mosaye Siriamelar(GE 28, ey = rianglar( 15,2555
- = apezod 1 22 35.40,40), The fuzry sets for the sorl smoisture input are Jefimed a3
w0 =trapezaid (S 100, gy = trapesaid (302530, g, 5 = trapezoid| 25,30,55.38
[he tuzzy s=ts for the watering durstion output are defined a8t Ueger = trpeoid(0,0.10,13),
toris e = rapesoid (10,15,25,30), g, - = trapezofd | 25,30,40.400. The  fumy  rule-base

sw S Umma wacd = tlea Tl = o
evsiem s summarized in the following table: TCO0L  NORMAL  TARM T
Note that: The fuzzy infcrence is tased on DRT | Lo“G TONE TONG TONG
the individual rule based  (Larsen {yppper SHORT MEDIUM MEDIUM | LONG
implication method), Use the approximated Trer 1"GIORT | SHORT SHORT | MEDIUM

- .

COA defurzification method.
Find the value of the water duration if the air temperature equals 12°C and the soil moisture

equals § %7 Show graphically the inference, the fuzzy output for each fired rule and total luzzy

output?

Ouestion No. (2): [20 Degree]

A) How can select the input and output scaling factors for the PD-like fuzzy logic controller?

B) Consider a DC motor is described by the following difference equation:
y(k+2)=13p(k+1}-03 (k) 0.1 1u(k + 1)+ 0,075 uld)

1 - =5 1
where v is the position of the motor (degree) and u is the control signal (voltk
late the meter position around a set-point

A PD-like fuzzy logic controller is designed o regu

e linguistic vanables NB, NS, Z, PS and PB for

R =30°. Five iuzzy sets are used lo represent
ions with 30 % overlap arc used

¢ variables. Symmetrical triang ular membership functio

controlle
Fagelof2
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clween—

—Calinle the heal loss and thr ’rthEmI'u re ot the 1N bex bouce

the plastery conthe brick. e & T

~ L& Explain the operation o} Steady s fale torduchion though-a— -
—plane wall. I —

— -

e e T T e —— : : .

ke The intecior of an oven s maintained at atem ppexa buire ﬂp_ﬂﬁnfﬂ s
- — by means uii.as;.iml:.te_cnnm\a{;pnm’m'i +The aven walls Ar 02—

- mm_thick and are fabricated from a materal of theemal Conductiyity—
-0-3W|m-deg. For an nu\-srduuullmpem'rure._a_i.iﬁnnc; Werkout. _.

— The vesistance ta heat Howand 4he heat Blow per Squaremettra<

— - — Wall surkace. Alse. Calewate thedempvmtuce at-apainkZoamm Prom
—— Yhelnterarside.

—

— " oem

— 5.2, Explain the conduction in plane wall with unﬁnrmhmhﬁﬂwmbﬁn-— -

—— e

— —
S . — i, —

5.5 The year Windgw of an aumtemobileisTode o 4 Smmthick 8lass qF

o _Yherma) {.uhduc.Hui}H 0.8 thL-_l:[ﬁg-Tn c]?.Fnsl:'l’hiiij:ﬂou,.&ih |
- fomsperent film +3Pr.hf.q-1—in3 ﬂ:m:nhhus_hcen_fized_bﬂ'tﬁ i
-——  _Surface. Far +he cendjHans Siven below
s =i jh:k:mun-_btpmw‘clrrd,pi.r_unirnrmn[‘mindn.mﬁnfe:mpﬂrnfure
- - —_B°%C Is maintained qtl,t‘;nnmrsurfacp.In}ﬁrur_a.i:-.ﬁmrhmu:e__
—— —%nd The Lovresponding amﬁcmer.rjumm&meim’_:deg
e __E.ll.'rrnu:nclfng_nir. tem 'Inemm.fe.nndihg_ﬂnmrxurding_au:hmm{i

L leient (g n]5C and 7o wimides, Eleeks ovices Unifosm
B chricheater py. Un;

— e ey | v e e —_"‘-\,—-—_-_-_.
e A . .

—

L,
ydetexmoing the elechyic pouler

—— e

R
- —-WithBest Wishe ss-ll - :
-~ —Prol.Drutng (St Allamas _
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PART Il
Prof. Dr. Mohamed Ibrahim MAHMOUD
ANSWER THE FULLD!-"Iﬂ_f;dG GUEST!UNE

Third Question: o (15 Marks) \
The Best Subject of This Term

: . Tl 7 3 silui his 15
Rocenty the Manufgeturing Execution System (MES] 1 i a malra situation,  Th

-11 cordn g b espEsl fvpe of soltwarn, wihich is mirodicond by some eepErliseg o o MES
termain, Chesion an advanced MES usiig the fallowing stops : A
G -ar Define the functien of upcoming sofware: Campanont Obgect Model [COM),

St Lirking and Embedding (OLE) OLE for Pracess Contrel OPC, and oXlensible
farkep Lamguage KL

(-0 Use & shetoh to aaplaln concept of CFC miadace botwesn hardware and MES
[F=¢} Draw 4 diagrom tht exoloms fhwe lree comporaEnts of (he advance! M...E..S.. it
which the MES 15 onontermasiate lver, which has fivo componants, Tho top ayer s he
Busingzs Swatems, which fhas fua componants. Tne bottom layar 15 ke Fold Based
Architeciors, wiich has hve COmpanants,

(2 =a1 When is tha place of XML and OPCT And whal is [he rals of thom?

(3= el Wate brigt nates on each advanced MES component (filtzen companonts).

Fourth Question {10 Marks)

The starting paint of the produsticn in any factory s the Planning System. In the recent
Medern Factories, {he Manufactiring Execution System {MES) corn consist the

_-'HFE'rﬂlr:E b=wean the Planning System and the olber produchion components gf e
taciany preduchon Al of thess construct the lntegrated Factory Aufamation System
iS—al Whatis the meaning of execution? Explain in Ten ftoms this maoaning

{=—k What are the benefits offered by 1he (MES) as reperled by the system users?
Write and explain these banefi's in Terr liems

(#—c) Draw a graphical rapresentatian of the (MES) core

(=—d} Write and explan tha Six ltems of the (MES) core and the Planning System.
{4—&) Draw a graphical reprasantabion of tha dnte rated Faciery Automation Sv=tem.
(+-1] Write and explain the Eight lems that addes to.the MES core to construct the

lntegrated Faciory Automation Systam,

Fifth Question (10 Marks)

[S—al Draw, fo detalls with time frame, the block diagram of ISA-535 with its 5-evels
from J down to 0.
{S-b) Define and explain In, defaits, the Key Performance Indicator (KPI) of the

Manutacturing Execution System (MES].
(§-c) What arz the paramelers of 2 machine data flaw 1o measure the Overall

Equipment Efficiency (OEE]?
(5—d) Define and explain in details: [1] Inspection, [2} Quality Contral, [3] Quafity
Assurance, and [] Tatal Quality Management. What are the gamn of thesa progresses.
i3 -&} Draw a supply chain model with #5 three pars and Business Lag'stics; Indicate
the physical supply (with its elements) and the physical distribution (with its elaments).

2 2 "™ ... "™ BEST WISHES ** .. ** & &
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RE:

PO D image acecmuiting i spevilic e s called

, sl g
W) Sty fncalomsisine ¢eutrng i eador enfumevnin

P2 BLwh cabor inimanse processing i sty represented by the

BT -1 - 255 .

IS Compare Bepween Labwiew and matlah progeangs acenrding o sour lectures i luh

P Hall wolragme 1« alines M Jirespaasntiaminl Tos

P Curee Zalectrie fiehl veamgnenic Tl densits - all aF abawe

=W har s this™ Chose the enrrect answer sl expluin,

T

|
LE‘__._ e

HE Ehlfl.' Lnup L) €oase Soeneture i For Loup

e
——
—_— e — e — - —— e —

21 What is the Auswer? Chose the correet answer il caplaii,
— | o Bosee]
S0 g

al 5 In? cl 5

—
—, =

— ——
—— e . —

22 What is this? Chuse the correct answer snd eaplivin,

[

al - While Loop MCase Structure

_
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Answering e lollosw g yuesttons AURUNIN
Ol
I Show tve et hods (o converta ey e o (TR TITRIRS
S W at are fhe benetits and appheations of the lollowmg:
4 bnnpee sermentaton ™ 2 ligee repastratnnl
Yo baplam wah ;'1|u.|l|-ln-- ad figures e Tl eltect

I Do the wlodtrome cardind Tor carrdinl saminee

S Dyaw the electonw crremt o ADESUt sena

()

F W e ”h. T, I “I“_-._ WAL n.||u[||_--. in _1.:-I|r | .Ifl L ETF] R

T Arite mathib vonle to add and resiove any of D aboy e it 1y pros Tre g i
! i I 1 (]

% Wi trathaly codes Bor twas ol the digdal Blters youstudieidn fukbe wenars,

b Dpaw o whuart too clean an mmigee Tronn s 1l anil [reEper i
10 Wrrte MATTAR code to ealcntite the distance hetseen two pruants P e the follos g

-

(s b eonrdingtes { 3330 & XY -

()
1 W hat are the inpats and outputs of ascilliscope vim waorked on o you lah?

12, Which ane of the tallowing statements is_nnt eorreet
ab histoerams nre e used to count the aumber ol oceurrence of REGE color silues

by e sam of Tnstoermm salues equals the image siee

N probabilitg densiey function s the istopram normadized by mean gres calue
325 Whichone ol the follosone stilvments s eorreet

a) stogram equalization always resolts ina tar probabiling densaty function

) the brest sy fo idently movine objects s by muluplication ot mapes

¢ N guantization can be thoueht of as multi-level thresholding

4 Divtensaity Tevels mowmplitier 8 bt image are

a) 128 b) 255 ) 256 dy 512
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- Wb et me Mool p U LLLLER & ‘
poshistrial b besbessmtes andd comtesd b Tt el R Ve § houes l
Laisatl ihe I-.-II--E_n:l--

\ L L LYY - v 3 T

. | LLELLERIY) i L9 LT LY L by lar e seni pnaslaiih (TR SR RLLAT L 1M

- |
: 1 il "y . i s - 4
NE — oAt o ! Hiy ) -l
: \ * R ]

1 " ¥ Fa
M * R (g

visw er the Follow e Onesbinns:

1

Caclotron s an aceeleralde in w bl el
propalied by an alternating elecin fielid in w
I the abpve statement cobret iE Wt

1.
I Faplam the abose siatement avenrding to vour simdy
3 P selienmativ dbiaerinnm forg e e lisbianih
4 A\ bt are Suglear Reavturs™® Can dni pie A eaaniple?
Q2
. W hat is the selocuy ol a privton with enerey of 80 ke b i
2 Ihe Lapgest possible path Nl padding of abwng S0
W hat steength of magnely fiekd  pust Tave heen el
3. W Bt would be the radios ol e path fodluss el by o proton wilh
half this masimuimn cueras i the same fell?
B e it =
Qi

it by fonizing ridintinn

3 4 rite the sources of the natn ral e

W pite the sources ol the artifieal vailiationl
4.\ hat are radiation Lazards you studies?

3 AV hich of the (ullowing is ionizmg and
MREI 1. PEN

1. %% hat s meiat

. i, Cl

Q4: define the following:

L. Fissiom 1L Intalalion

Q3: Acycotron can atcelerale pr

improved model with higher mas
A: Double the magnetic ficld
&: Double the diameter of the Dees

C: Double the protan current

o pra Bl les L e, il

amsban | i tic i,

hproumd ruliaton 5

whicl is not ionizing’

L PET detector

plons Lo 3 marimum kinotic enurgy
imum proton energy. Which a

iy, 1 T R LI

e e < B

W, Ulensownd

1V, PET tracey
of 1 MoV, You want 1o desifn s ned

{ the lollowing changes wonld help?

- Double the voltage of the voltage supply

Qb. Compare among: EMRL PET, aml gamn

I

S Kqmir

camery. Draw when pissibile.
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"‘ﬁ" Menoufia Universily b "
F 1.,.r X
{’_"T'— Facully af electronic engineening 1-E:}-—-.
"'_"" Indusirial Electronics and Contral Dept
']n:qi::#!.‘{

Course: lnlrch-d lopicis) acl 2018
Time. 3-Hours

Fourth year

Anmwner all of the Tollowing guestions

{(Muextion (1) (1 Marks)

I= Skeich the e o wil enilar ene AL atert Blowk diaesari
- |-'\|1] vert boow i voil svnehronnse the ool prid of the inverter with the gl wolla £

- Pnplan i details the musbified sine waves inverter, draw then the dilferent sienali anl the

corrapending  crrcunis

(Puetion (2) {10 Marks)
1= [esign a 3-phase inverter wath the following apees

a- M Hr
b= 380 Catput vollape
¢+ A8 velt inpul voltage
2+ Sketch the inverter crreuit and phase voltage and the phave current
3= Draw the control gircuil dusgram and wnite an ardiino program to operate the 3= phase myveness

Good Luck
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A Vear N allins
Mesl Lime © dimtrod Ssabron
Aub-vear Dyvam
| Buswr

Wlimemlio L nheveseiy
Faculey ul I hictdnmie Vg
[ Dl O Dl b bcgirombes aml Caniml Ung,

Keualernt Narpe:
Sew, N

01

= el Bl Time System
St Tgal Tirsie Syvstem
[Diecertealiscd cintral shalerm
Clock based swstem”
b mibedalead comprere

I

A Keactor with an Input salve A, and an outpst valve B has o keaer, a
termiperature sensor. and a pressure sensor The system (s eontrolled ontine
e lieh the sequerioe of operatnn i

1= Clpcn A

3o Tum beater on, 3= [F the jemperature s T
4= 1 the pressuee s P * Turn licater ofT,
£ Jum heater ol f- Wait 20 min T-Open B

Tum heater nff.

{a) s this system Real Time? Explom _
(b} Ths svstem 15 (Batch — Continuous — Test, i€ hiwszg|
fe) What are the inpat sk the output task, the control task and the

communication task? : .
(d) Draw a Dowchart to show the sequence ol operation 1o be carried.
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Student Name: Section: 1D:
MEMOUFIYA USIVESITY | SUBJECT: DEPASTMENT OF
FACULTY OF ELECTROMIC PROGRAMMARLE INDUSTRIAL ELECTRONICS
ENGINECRING = MENOF | LOGIC CONTROLLER  AND CONTROL ENGINEERING
Ti0% /2017
B. 5c GRADUATE WED-TEAM TIME ALLOWED:
EXAMINATION | EXANINATION OME HOLURS

ANSWER THE FOLLOWING QUESTION

Question: {15 Marks)

Cne proguct ¢f your company s the aulomalic dnlling mach:ne  Yeur
team has the order (0 design the main part of thes dnlling machine This
pan & cons:stng cf up-down moving parl two speed (reverse rotatan)
DC melor, three hmit switches, start dniling swilch, work Eench and the
work piece A second DC metor 15 used 1o rolate the drilling tool in 3
unidirectional constant spead

fa) Craw the 3y¥i=T COmoore™ty sohemats S.a37am, wik ¢ Oooraton omments
1= Craw te tad para af 4ysiem enrtdy. weh Me mpulioutout fames Brd commenty
(£} Winite e = eot putpul a3 ey mames 30d COMMents

g Craa Pe PLC aztunics worsy 80 ams

(£ 4 Dras e PLC semdory am=g dagramy

if Craw e fad PLE conse GRAFDET or SFC. descnpbens and addressng

L3l Yirte he PLC GRAFDET zrogram in Nang ladder diagram

(h) rim the PLC GRAFDET crogram in Narg erstruchon il

2 3 "= . " BESTWISHES ** .. ** & &

Prof: Dr. Mohamed lbrahim MAHMOUD

Scanned by CamScanner



Cl T EJ-'!J Bt

ST bl Ly Menoulla U nlverin
Cﬂ:g 3 Faculty of Flevirons naginverins
- :t,_f';-,’ Iheprartment 0f Pnlusteia] Flectrimies amd Contiol Engiacering
i —
Caire Thie: T lectove-d (Mechalmonkg-J) Wialoerem | vam
Conrve Code AUT 178 - (18 ¥ wam Date: Octiber 31, 30K

Spmmiler 1Al 201X Time Allomed: fii min

Canre [asirucior: [T Alag Bhalifa Tiilal Slawks: 01 STarks

—
Chaesibom B: R FTEEY
j-"'hM3 !E!-EL"EII* anvmer (o Gl the blank
1. Film advange mechanium (v an example of goniranon
3l fusctioen b math ic | ko
2. In the shder-crank mechanmm, the stroke oguals of the crank
ab hall the lengh b the Fergth
¢ ) twice the length d) four tirmes the lengsh
3. The four-bar mechanivm |s o one=-DMOF linkape, and It has ., PWTTIETS
aj | by 2 c) did

Using Girchler equation, if the mobility of the chain equaly zero, the chain called ...
¢) preloaded structure ) dyad

=

al mechanism b) structure
£ One of limiting conditions for mechanism is the toggle position which n alway

flag

wumdevimble.

s} True b) False

B I7 there are L number of links in 3 mechanivm then number of powsible invenions i oqual
T

ail+ byL-1 )L diL=2 gyl-2
7. For a kinematic chain ta be contidered as mechanism, ...

aj ene lirk should be lived ) none of the links should be fined

¢} there is no such entenion d) none of the sbove.
Student's Mama/ Page 1 of 2
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~ 'l_"l-ll.ll"\-q aub dibgn] s bEm a 1.|;_l|.h||lur.|||' o wiwla ey alld n_l'.: AFEEAE W e e

ay lapw b uslitalive LT TR e p Mo ool thie abwrg
WA Pl Pesds o plang b segrees il Tregdiem

ah T b ihrer Cfwan drenghi
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Etectranics and Electrical
Comm nlcations Enginesring

Forth Year

CQuestion 1 [2-3)
1 Stnte the different sensor clasadications?
2 Coempare betwsen active and passive sensor Ge soma examplos lns
aach
Cuestion 2 (1)
1. Giying the following applicatons areas
a- Haalth care
b- Enuvironmental Sensing applicalions
Explarn an apphcation in each typa

L L T T T T e T T AP e ep—

T o N I R e i

------ LRy T T

Cuezlion 3 {3-3)
1. Explain tha senser classifications according to the:

a Electncal phanemena
Z Draw and compara between the lollowing communications topelogies

(Star, Mesh) cansidenng WSN?
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A) What are the several ways of interfacing the DC motor with a microcontroller?

B) Draw an interfuce circuit o show how can connect a DC motor with an ARDUING UNO kit where
the motor is operated in two directions.

©) Write an Arduino program for controlling the DC motor using P1 controller (discrete form) where the

motor supply is 12 V, sampling period is 0.01 msec., the proportional and integral gains are 2 and 0.3,

respectively. The speed of DC motor is measured using the incremental encoder with 36 pulses. The

input signal is shown in the following figure:

Input
4

ﬁ L L L

400 600

* Samples
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Section: Academic No:

iswer ALL the following questions:

1.

-2

Draw and describe briefly Jlaidli the operation of intravascular blood

pressure sensor. [6 points]

. The amplifier of an electrocardiograph (ECG) has a first-order time

constant of 16 s, The ECG amplifier has a dynamic range of input voltages,
but any input voltage greater than £1.5 mV will be out the range of its
display and cutoff. While recording the ECG of a patient, a transient occurs
that has an amplitude of 10 mV, which causes the ECG to fall out of the
instrument’s display. If the ECG R wave has an amplitude of | mV. How
long will take for this entire signal to be visible on the display?

(First-order exponential decay of the amplifier is given by V=V, eV
where V;is the final voltage, Vy is the initial voltage, and 7 is the time

constant.)

[9 points]
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ANSWER THE FOLLOWING QUESTIONS

First Question: (15 Marks)
In the SCADA systems the Functions of the Operator Interface is an
important part; write a brief notice to explain this part. Your answer Must include:
(1 —2a) Process Graphics.
(1—Db) Event and Alarm Manager.
(1—-c) Trends.
(1 —d) Historian.
(1—e) Controller Integration.
(1-f) Recipes.

Second Question: (15 Marks)

In an II'II:iL.IStI"iElI F:'rc}l:ess Coantral IPC thea 1 imaia
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B. Sc GRADUATE FINAL TIME ALLOWED:
EXAMINATION EXAMINATION THREE_HOURS

ANSWER THE FOLLOWING QUESTIONS

First Question: (25 Marks)

The Best Subject of This Term

In an [ndustrial Process Control {IPC), a Batch Process (BP) is controlled

by a Programmable Logic Controller (PLC) and a Personal Computer (PC) for lhe
Supervisory Control AND Data Acquisition SCADA syslam.

The conlrolled system contains three lanks, one silo, six three phase electric
pumps, eighl proximity sensors, one single phase heater, one temperalure sensor, and
one product filler.

Thare are two proximily sensors in each lank, which are located to determine the
product volume In that tank. The [irst lank is used for {Alkaline) product with pump 1 for
inlet and pump 2 for discharge. At the same level, the second lank is employed for the
(Polymer) product with pump 3 as inlel bump and pump 4 for discharge. Also, a heater
and temperature sensor are used lo obtain lhe desired temperature of the polymer,

At the level below the above two tanks, a reaclion vessel is located, with its
discharge pump 5. Finally, lhe producl passes through lhe filter to the silo that stores the
final product before packaging. The discharge of the (Silo) is done by means of pump 6.
Also, use start / stop push buttons and two indicator lamps.

(1 =a) To design the system controller; draw the assembly of lhe system components.
(1 =b) Draw the PLC wiring diagrams: Power and Control circuit diagrams.

(1=c) Wrile the PLC control program in Ladder Diagram.

(1—-d) Design a SCADA system for this IPC.

(1—e) Modify the Ladder Diagram according to the requirements of SCADA,

Second Question (10 Marks)

In the recent Modern Factories, the Manufacturing Execution System (MES) core

consist the [nterface between the Planning System and lhe other production

components of lhe factory production.
(2 - a) Draw a graphical representaticn of the (MES) core.

(2-b) Write and explain the Six Items of the (MES) core and the Planning System.

Third Question (12 Marks)

The Human Machine Interface (HMI) is the main part of the SCADA. In the SCADA
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MENOUFIYA UNIVESITY DEPARTMENT OF
FACULTY OF ELECTRONIC SUBJECT: INDUSTRIAL ELECTRONICS
ENGINEERING — MENOF FLC COURSE AND CONTROL ENGINEERING
01161712017
B. Sc. GRADUATE FIRST TERM TIM LOWED:
EXAMINATION EXAMINATION THREE_HOURS

ANSWER ALL THE FOLLOWING QUESTIONS

First Question: (20 Marks)

The production line in an industrial factory consists of three conveyors, one for Incoming
procuzlts and hwvo for 1he products delivery, and two work stations. The products are two
tynes Product | and Product #  The incoming product conveyor and the two work

stalions can manipulate the two types of the products. One of the products delivery

conveyors is used for Product | and the other is used for Product |1

Cne cf the engineering selutions for this problem is 1o use a Rotating Arm Robot for the
management of the preducts flow among the Incoming Products Conveyor, the two Work
Statians and the two Products Delivery conveyors.

Lnsign a Sequential Flow Chert SFC or GRAFCET for programming this solution. Your
d=sign musl riclude 7 Reasnnzlie Goncept has four different levels of the problem
analysis durting the design process

(Y —a) Draw the prodiichion line schematic diagram for the above group

(2—a) Indicate each ane of the four levels, and draw its comresponding GRAFCET.

t¢ = b) Draw the total designed GRAFCET.

(2 -ci Explain the advantages of this reasonable concepl.

{# —d) How we can maodify and enhance the flexibllity of the designed GRAFCET?

Second Question: (20 Marks)

(2-a) What are the induslrial problems that can be solved when using the Soft Start
Soft Stop (SS55)7

{2 -b) Discuss in brief Five Applications, in which the {(SSSS) is used.

(2 =c) Draw the Internal Circuit Diagram of lhe (SSS55). Explain the tunclion of each
p2n o component of the (SS85).

(2 =d) Draw and discuss the cliaracleristics of the Torque/Speed and Current/Speed
family of curves, Explain the operaling point conditions on the above two curves.

fz—e) Wha! are the indusinz| problems thal can be solved when using the Varible
Speed Drive (VSD)7 -

Third Question: (20 Marks)

(S -a) Discussin brief Eive Applications, in which the (VSD) is used.

(>=Db) Draw the Internal Block and Circult Diagrams of the (VSD), Explain the
fuaction of eazh pant or component of the (VSD).

(*-c) Draw and discuss the characteristics of the Torque/Speed and Current/Speed
family of curves of the (VSD) Explain the opérating point conditions on the above two
curves

(3-d) Wnhat are the benefits when using the (SVD)

223 .../.. PLEASETURNOVER .../ .. €€ €
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Draw and write brief notice on:

(4 —a) Factory Automation for Competitive Production.
(4 = b)Y Faclory Automation Proaressive Needs,

(4 =c) Factory aulomation Technology Selection.

Fifth Question : (15 Marks).

An industrial Elevator derived by an induction three phase motor, need to he staried,
stopped and reverses lhe rotation frequently.

The Star — Delta Operating IMode ; which is used for Medium size, three phase motors
may be applied to this motor operation.

First: Desian automation scheme of this process using Relay Logic Control RLC.
For only the Star — Delta Cperating Mode the design must include:

(& =3) Power circuil diagram VWrte your comments,

(& -0)  Centrol circuit diagram with mechanical timer. Write your comments.

(£ =¢) Ladaer diagram; with mechanical limer. Wrile your comments.
(& —d) List of components,

Sacond: )
(5—e) Draw the power circuit diagram of the:
Bilar— Nolts witth Daven - e PR — ot .
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Answer all the following questions

I. Sclect one of the industrial applications (except those in question
dand 4) and explain its operation with neat drawing and brief
description. (10 degrees).

2. Design a pulse width modulation circuit using 555 oscillator that
produces a square wave with amplitude 12V and duty cycle of:

a) 0.7, b) 0.5. (14 degrees). _

3. Fig. 3 shows the circuit for controlling the recirculation pump of 2
quench oil temperature controller, Now, if the firing delay angle of
the trinc is 150°, find the thermistor resistance that carresponds to

this case. (14 degrees).

n,
SN} S —— —
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1. Fig. 4 shows the physieal layout of the moistening chamber and
waler feed pipes with the cireuit for detecting and controlling the
humidity,

IT the ¢lectro pneumatic dinpliragm control valve is 70% open. Find the
hygrometer resistance in this ense, (14 degrees).

i, Foavad €ail
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Fig. 4: Circuit for detecting and controlling the humidity

5. a) A single phase motor connected to 400V, 50 Hz supply takes 31.7A at a
power factor of 0.7 lagging. Calculate the capacitance required in parallel
with the motor to raise the power factor to (1.9 lagging. (4 degrees).

b) A periodic sinusoidal voltage of instantancous value v =200\ 2 sinewt is
applied to a nonlinear load impedance. The resulting instantaneous current is

i= .?ﬂﬂ'u",?_{;.’#m'::{'rur# 5") +12sin(2wt+60°) + 8sin(3wr+60°) +osinf4wr+60)}.

Calculate the power components P, Q, D of the apparent volt amperes and
hence calculate the displacement power factor, the distortion power factor,

and the power factor. (12 degrees).

—— —— - ——
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Answer the followi uestiony:
[15 Marks|

Question No, (1);
True or False and correct the false ones?

1. Mechatronics systems have o low initial cost,

2. In 2 measurement system, an amplifier and analog to digital converter (A/D) ean bhe cansidered 23
signal recorder elements,

Sensor’s resolution is the measuring instrument's property to respond to the measurcd quantity

Had

changes.
4. Inductive sensors can be used in many security problems.
5. Optical sensors are not affected by environmental conditions such as atmospheric dust, snow, and rain.
6. Rotary potentiometer has a small screw an the left side that can be tumned with a screwdriver 10
accurately make small changes in resistance.
7. Absolute encoder needs external processing of signals to obtain the angular position of a motor.
8. Internal combustion engine transforms a rotary motion into a translational motion.
9. Plate or disk cams converts a translational motion into the reciprocating motion of the follower.
10. The belt's slack side has a larger tension value than the other side.
11. Crossed belt drive is used when the driven and driving pulleys are to be rotated in the same direction,
12. Flectromagnet is an object made from a material that is magnetized and creates its own persistent

magnetic field.
13. MEMS can be manufactured in traditional fabrication rooms for Integrated Circuits (1Cs),

14. MEMS fabrication consume large amount of raw materials and so it has lower cost,
15. Wet chemical etching consists in sclective removal of material by dipping a substrate into a solution
that dissolves it

Question No. (2):

# Choose the correct answer; _ )
1- A good example of manufacturing applications of mechatronics systemis ...

b- high speed train c- Segwayrobot  d- CNC machines - all of the above

|20 Marks)

8- Automobile

2 The SENSOT'S vvvvvseereesssenssn. Mmeasures the difference between the measured value and actual value.
a- repeatability b- sensitivity ¢- precision d- accuracy

k XY N—— sensor can be found in Laptop track Pads.
g- capacitive b- inductive c-bothaand b d- none of the above
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= F 1" s "
- LVDET can be considered ng ., ....... visrererass SCOSOT,
d- none of the above

fi= capacitive b- inductive c- resistive
5+ The gauge factor of o strain BOUEE IS tovevnnecnininennonns
4R AR
8- '-51"‘:’:"& b- ;ﬁ- c- Eﬁ:}!ﬁ- d- ﬂ_pf:
0- In the Encoder, ...... i yersts is used to filter signnl into square wave used by microcontroller.
8- Mask b- LED ¢- Photodetector d- Electronic board
7= The.........encoder keeps the correct position value in case of loss of power.

8- single channel incremental b- Dual channel incremental c-ubsolute  d- none of the above

8- Degree of freedom of a structure/locked kinemntic chain is ..oveveeens

a- 6 b- 4 c-2 d- Zero e- none of the above
9- Links can be classified depending upon their type of connections into.......vauee

a- hinary b- lemary ¢- quaternary d- none of the above
10- Door latch can be considered as g .................... kinematic pairs.

o- higher b- lower c- medium d- none of the abave
11-In radial follower, the follower motion is along an axis.........cc.n the cam center.

8- passing through b- away from c-bothaand b d- none of the above

12- A motor gear has 30 teeth and rotates at100 rev/min, The driven gear has 60 tecth is connected through

a 30 teeth gear to the driver to have the same direction of the driver. The driven rotational speed will

DCicuiiianviusn of the driver speed.
a- twice b- half c- equal d- none of the above

13- To transfer power between nwo rotating shafts with distance between them equal to 2 melers, the

«iers--. Dl 18 more desirable.
a- Flat b- V-shape c- ¢ircular d- timing

14- The major advantage of a compound gear train over & simple gear train is that.........
a- much larger gear ratio with a smaller space
b- smaller gear ratio and big space
c- smaller gear ratio and smaller space
d- larger gear ratio with larger space

15- A solepoid valveisan .............. operated valve,

e- electrically b- mechanically ¢- electromechanically d- none of the above
16- De motor field system must have ......oceuiieninnn number of poles,

a- odd b- even c- infinity d- all the above
17- All of the following can be considered as MEMS systems except ........ocoevirso

a+ Hard disk Read/write heads  b- Micro sensors and actuators ¢~ micro robot  d- Laser-Jet printer

Plpase Turn Over

FI G I e

Pare 2 0fd
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Figure-2

B. For the system shown in the figure-2:

. What is the name of this mechanism? Give the name of the elements numbered in the figure?

2. s this mechanism can be used in high power applications? Why?

3. Ifelement 3 is replaced with o flat one, what is needed to be modified for proper operation?

on No, (4): [10 Marks]

A. For the mechanism shown in the figure-3:

Figure-3 Gear3  Gear5s Gear7

Goar B Gear 9
A

irection of Rotatlon

Driven

Gear 1 Gear? Geard Gear &

4. 'What is the name of this mechanism?

5. What is the function of such mechanism?

6. Determine the direction of ratation of gear 5 and gear 9 in this mechanism if driver direction is 2
shown in the ligure?

7. What is the function of Gear § in this mechanism and what is its effect in total gear ratio?

8. Derive (Don't write it directly) a relation for the total gear ratio that relates ihe driver to dnven?
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. A rﬂﬁiitﬂncc “,irc

(13 Marks]

e Strain s ) .

Sof 100 MN‘m®, The mo

C g [

dulus of elasticity of steel is 250 G
resistance, due 10 the applied stress.

Figure - 4.2 Figure - 4,b

What is the type of the code used for the disk in part a and part b of the figure?
How many tracks and bits of such encoder?

What is the maximum resolution ohiained by this encoder?

Which type of codes is more desirable than another in such type of encoders? Why?

Write down the two codes used in the two disks?
e —— -

Pa. Find the

in the below Figure-4: (10 Marks)
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Q1 30

- What is the meaning of the Real Time Control System?

2- Compare between Soft Real Time System, Hard Real Time System,
and the Firm Real Time System

3- What is the embedded operating system?

4- What are the applications of real time clock?

5- What are the types of data transfer techniques?

6-What are the disadvantages of using windows operating system in real
time applications?
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Clock based system is one type of
- Real time operating system
- Real time system
- Not real system

L]

One of the feature of the CPU in Real Time Control System is:
-Operating system
- Instruction set
-Polling data

The Importance of Timing in Real Time Control System is
- The controller must be done after a finite period of time
- The controller must be done within a finite period of time
- The controller must be done within an infinite period of time
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A stepper motor is interfaced with o computer. The signals required to drive

the four phases of the motor are shown below:

Reverse [ e s = TS 4] Forward
H 0 1 J1 o |
FJ 1 0o |1 | V
1 0 o (1 |

The motor is moved for 20 min in the forward and for 10 min for the
reverse . The time of each step is 5 Ins.

I-Write a program to implement this operation.
2- What is the type of the interface must be used?

|04 30

A microcomputer receives three readings, the first is a temperature, the
second is a pressure pl, and the third is a pressure p2 from a furnace (the
two pressure sensors are located in different locations in the furnace), in
which the relation between the temperature and the voltage from the sensor
is  V=0.03 T+ 0.003 T?, where T is in C", a PI controller is used o
control the temperature , where the set point of the temperature is 60 C", i
pl is greater than p2 the operation is stopped.

I- Write the sequence ol the operation.

2- Draw a flowchart describing this operation in the real time.

3- What are the input tasks, the output tasks, and the control tasks.
4-Develop a real time program in which the sumpling period is (.01 sec,
kp=0.1, ki=0.01, and the full time ol operation is 30 min

IWith my best wishes
Dr M _El-Bardini
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art Twao: Hydraulic System
4_1_7,-"|qume|“;|,_;£‘)~& I_‘__F.__..J.Ilnﬂ.ul-lul i

puestions :

Answer all the followin

. . . Alarks
(Ouestion Ne 1 @ Choose the correet answer (10 1 )

1= A person who has o weight of 100 Kg on the eanh will weigh on the moon.....oee. KE ard
a- 102 h- (003 c- 100/4 d- 100
2- The pressure measured with respect to a vacuum is defined as the ............... pressure. .
a- dilferennal b- pauee v- ahsolute d- atmosphenc

. systems.

3. The syvstems in which the energy can be stored in batteries are ..o |
d- electro-hydraulic

a- electnical b= hyddraulic ¢- preumatic
4- Electnical shock is not a disadvantage of the...... systems.
a- electrical b- hydraulic c- pneumatic d-bandc
S- Pascal's law states that pressure in a confined body of hquid will act.............. in all directions.
a- erratically b- equally ¢- forward d- sequentially
G- Pressure in a hydraulic system is generated by o 10 Now.
a- acceplance b= immunity C- resistance d- compliance
7- One of the following is a hydrodynamic pump, inis the o, pump
a- vane b- gear - centrilugal d- piston
8- Positive displacement must never operale against ... valves on the discharge side of the pump
a- closed bh- opened c- both a and b d- none of the above
9- The rotation of gears in internal gear pump lakes place inthe oo direction
a- same b- opposite c- both aand b d- none of the above
10- The advantages of the internal gear pump s that . .............
a- moderate speed  b- moderate pressure  c- lngh viscosity [luid can be used d- all of the above
- pumps are used i food applications as they handle solids without damaging the product,
a- exlernal pear b- internal pear c- lobe d- vane
I 2- The operation principle used in external gear pumps is that it has 2 gears rotate in the ........ .. direction,
a- same b- opposite c-both a and b d- none of the above
13- The capacity of vane pump depends upon ...
a- eccentricity b- vanes expansion ¢~ vanes width d-rotor speed e- all of the above
14- Cam ring of unbalanced vane pump 15,
a- round b- elliptical ¢- tnangular d- bothaand b
15-The e, pump has an elliptical cam ring, with two inlet and two outlet ports
a- unbalanced vane b- balanced vane ¢- adjustable vane d- gear
|6- The arrangement of pislons in piston pumps s ..............
a- radially b- axially c- both a and b d- none of the above

| 7- When the angle of swash plate in the axial piston pump decrenses, the flow rate................
¢- does nol depend on swash plate angle  d- none of the above

a- decreases b- increases
18- The discharge of oil in axial piston pump, when the angle of swash plate is zero, will be
2- maximum b- mimmum ¢- no ol discharge d- none ol the above

Please Turn Over | I daboat o mot . |
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19- Valves are basically have two types. they are ......... _ "

A= vane and mfte r d- none of the nhove
Ane and indmite b- Lobe anmd Linite - bothaganh :

SO A pw wo valve has
+ T L.
i pone of the alyvy

(10 Marks)

a- 3 positions aml 2 ports b 2 s and 2 positions e Doth o and b
(Question No 2:

e . i 5 Marks)
# True or False and correct the Talse ones

[y Flwvdratlie ss=tem can s vl losw e vl with LR siiall WL‘I}!'IT and siee

23 The vavuum pressure s Larger than the atmosphernic pressure
respectively i S1system.

prner o dampe.

3 Foot, pound and secomd we the measuring units of length, mass and nime
d) The pressure check valve i hvdianlic system can be used o protect the system lrom

: . ; B T s LT 15,
) Centrifugal Pumps prostuce the same Now ata given RPM no matter what the discharge press

» A simple lifting jack has a pump piston 100 ¢m radies and o load piston (OO0 mm diameter
Calculate the force needed on the pumping piston to raise a load of J0KN. Calculate the
pressure in the ol

Question No 3 ¢ ( 10 Marks)

F Identify the following schematic symbols. (5 Marks)

sl s Al |B Al_|B |A [A
I M Y 1Y) CT
| ] 1| /% -
GG T pl 17 i e 1
a b C d e

> Identify the numbered components (1-10) in the below figure and write down cach one function in
the system. { 5 Marks)

LA 4 PO
22N ) A 3]
—---:'f’r 5_ _ 1 *..5* | ?: |
o ]
I = " RN v
i DT IS :
- \* g
Ll 5 LI 5 i3
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University : Menoufia “Dare + 1170172017

Faculy © ¢ Electronic Engineering Time : J Hours

Department : Indusirial  Electronics @ No. of pages :
and Control Eng, \'}

Academic level @ 4™ Year No. of Questions ! 4

Course Name @ Medical Instrumentation Ay Laais Full Mark : 90 Marks
Course Code ¢ ACE 413 Exam :  Final E#I‘-':l
Academic Year :  2016/2017 Examiner : Dr. ME Ka
nswer nll the following guestions :
Question No | : (20 Mark
4} What are the common physialogical measurements used for diagnosis ? ( 10 Mark:
b) Give short notes on optical biopsies. ( 10 Mark:
Question No 2: (25 Marl
a)  Define and describe the leads of an electrocardiography (ECG). ( 5 Murks)
b) Define all components of u basic ECG amplificr circuit. ( 10 Marks.
¢) What are possible reasons if the ECG traces have antefacts but not in all
traces 7 How can you solve this problem ? (10 Marks
Question No 3 ; ( 20 Mark
a) How can you test the step response and frequence response of an extravascular
blood pressure sensor. ( 10 Marks
b) Draw and define all components of a simplified electrical circuit model
with an intentional leak of extravascular blood pressure sensor. [ 5 Marks)
¢) Why do we sometimes make an intentional leak in the catheter of the
extravascular blood pressure measurement system 7 (3 Marks
Question No 4 : (25 Mark
a) What is the basic idea of computed tomography (CT) imaging systems in medicine. ( 5 Mark
bh) Describe four generations of CT scanners, ( 10 Marl
¢) Give short notes on the data acquisition system ol a CT machine. ( 10 Mark
Achieved ILOS :
T TQREOn INGY R o A QL T O 1 Q8 ]
oS A A B bt et b b e Tt b [ e | a [ob-
el A B oa17 |7 |7 |7 w7 | a7 |a17| w7 |17 | o
.'ul L l:: " i al? al?
e ' bs bs | bS | bS | b6 | bS bo | D3 | b5
; 2 | cd c2 3 el c3
b ‘:l I:_ :' i’i# i ‘ ;I-T-"_ d? d-.l'
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Answer the following questions:

Question (1): [8 Degree]

i) Identify the suitable expression for each of the following:

I) Tt is a short bent tube, closed at one end. When the tube is pressurized, it tends to
straighten out.

2) When it is used in incustrial closed loop systems, the input usually loses control over
the outpul, because it is in phase with the input,

3) It is usually defined as the time it takes for the controlled variable to go from 10 to
90% of the way o its new position.

4) Itis a two-terminal device that changes resistance with

temperature. It is made of oxide-based semiconductor (:H
materials and come in a variety of sizes and shapes.

ii) Why do we nced automatic process control?
ii1) Estimate the mathematical model of a tank shown in
figure. And draw the block diagram of a tank level.

Question (2): [11 Degree]

i) Complete the empty places in the following:

a- The two classifications of industrial control systems are ...... () control
and ...... (3)..cnvanee control,

b-  ...... ) F element converts pressure directly into resistance, and resistance
can be converted into voltage

L= ereess (1)...... ... level detectors can only detect whether the liquid is at a certain
level.

ii) Calculate what the pressure (head) would be at the bottom of a 12-ft deep gas oil tank
and the density for gas oil is about 52 1b/ft3 and ambicnt pressure is 14,7 psi.

iit) Design the circuit r I
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uestion (3): [11 Degree

1) Choose the

correct answer.

1) Which of the following parameters is correct?
- The result transfer function is:

a. Numerator

b0 bl
2 5

e

Denominator

a0 al
12 9

i [

C. Mumerator

b bl
5 2

T
i

Denominator

3 |9

a0 al

al
12

"@-: va e T

Mumerator

— o -

%45
3% + 95 + 12

e

b0 bl
5 2

o [im]

b2 b3

Denominator

- —

i al
12 g

KEA

a2 23

Mumcrator

k0 bl
2 5

R e —

b2 b3

Denommator

el al
3 9

-

12 |

G

2) What is actuator in the figure for pressure control system?

pressure ||

(8)

Analog DBL

L

1Chan L5amp

Emutur pump |*

—

Analog DBL _

©

1Chen 15amp

[ control vatve [+]-

—

Anslog DBL _]

(b) |1ChaniSamp
[x_ heatre H-‘
() 1&?&?'

(3
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b, To plot continuously, it must be cnable (he
Synchronize [.oop to Timing Source,

c. The simulation tme and the speed of the Contro! & Simulation Loop

simulation can be  adjusted by enable the Auto
I"-:*riml

d. Without this loop. it is possible 10 place other
functions in the Simulation palette in the Block
Diagram.

i) If we were to operate the thermistor in the 110°F
temperature, what is the output voltage?

190 -
1B
1T b
180
150 + Fewstanca v IBmparalure

14 - 2

1X0

120

1ne Thermislor

100

&0

BO

0 10Q< R
eg

N

Ternpemium ["F)

v
Vi
o 50 100 150 200 i
Rassiznca (1)

lii) How does a bimetallic strip thermometer work? Explain how it can be used as on/ol

controller to control room temperature?
iv) What is the flow test elements? and state the experimental order.

Best Wishes

Dr. Ebrafim A. El-hamid
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Answer the followine questions:
Question. | (5 Marks)

I- Give two examples or more of Mechatronics systems used in the following
applications:
- Medical Applications.
- Transportation Applications.
- Sanitation Applications.

2- Draw the block diagram of the key elements of Mechatronics system

3- Give briefly shont notes (function, principle of operation, circuit diagram)
about the accelerometer sensor.

Question.2 (15 Marks)

|- In the figure shown below, state the type & function of the sensor which is
used in this circuit and describe the function of the dummy gauge?

Sensor O\/ Dummy Gauge

2- Constantan is an alloy (with 55% copper and 45% nickel), which is used in
the construction of strain gauges. It has a resistivity of 49 x 10 Q-1 The

length of the constantan wire is calculated using the formula,

LT

.
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the Tollowing questions:

sthe lollowing statements according 1o vou studies. And pive examples:

wertal 1s not only becoming one of the most important subjects, hut also goir

whole medicine technology”.

following figure chovse one seetion, and explain how biomaterial can hi

vl Tix medical problems.

A
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Hollowinge:

nd 'ECT/CT
ss,opold acevlic and 316 155

onwe use oeular-lenses It consist ol eve lens and Held lens . its material Acrylates
comne

al ligaments and artificial tendonsitmade from polyester

o & Ti-Al-V
|
I
l
|

hmic is.
|

|

Rl

Mt |
T A
|

Scanned by CamScanner



D Y D N 0 5 o . L R e e

[2] The nonlinear open-loop model of inverted pendulum controlled by a de motor via a ges
of train is given as:

] _ X2 0
[fz] . [—l.gsiux, -'Elxz] + |1{]]u
y=x
a. Obtain the linearized open-loop system model representation for x; = 0.
b. 1s the obtained linearized open-loop system model is stable?
c. If the open-loop system is found stable then design only a full order observer with a
characteristics 5 times faster than the apen-loop system. But if the system model is found

unstable, then design only a state feedback controller with proper characteristics to
make the closed-loop system be stable with 15% overshoot and n penk time of 0.4 second.
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Degree of Membership
=»
i

Fuzzy Membership Functions for The room Size

20

40

G0

Room Size In Cublec Meters

g0

100

120

140

160

Fig. 4

. Fuzzy Membership Functions for The Ambient Temperature

12 59—

rea of Membership
E =] L]

[
L=
b

- E—

Low

Medium

High
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Fuzzy Membership Functions for The Angle of Cold Alr Flow

Degree of Membership

1.2 1
Low

=1 =
o o —
i i

04 -

]
= ka
i

Medium

High

o

20

40 60
Angle in Degrees

g0

100

Fig. 6

With best wishes
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Answer the Tollowing questions:

Question No. (1): |15 Degree]

Consider a temperature controller with two inputs; femperatire and omddiny and one ouputy fun

speed. The input (temperature) is divided into two Tuzzy sets as COOL and 1OT, ‘The inpul

(humidity) is divided into two fuzzy sets as LOW and HIGIHL The output (fan speed) is divided into

three fuzzy sets as ZERO, MEDUIM and HIGHL The fuzzy sets for input temperature are defined as

Heoep = trapezoid(0,0.20.35) and g1y, = trapezoid (25,40,50,50). The fuzzy scts lor humidity

input are delined as gy oy = frapezoid (0,0,20,50) and pay; = trapezoid (30,60, 80,80),

The fuzzy sets for the output fan speed are defined as  flyyp = Mriangular(0,0,50),

Hyepipy = triangular(10,50,70)and gy, = triangular (60,100,100), The  fuzzy rule-base

system is summarized in the following table:

Note that: Low

» The fuzzy reasoning is based on the fuzzy relations | HOH

COOL Hor
ZERO MEDUIM
MEDUIM THGH

(Mamdani implication method) and ecompositional rule inference (Max-Min).

e Let, the temperature inpul [s discertized into three points {22 °C, 30 °C, 36 "C ), the humidity

input is discrtizied into three points {20 %, 35 %, 50 %) and the fun speed output is diseritized into

three points {15 %, 45 %0, 70 %}.

» Use the approximated COA defuzzification method.

Find the value of the fan speed if the input temperature equals 30 “Cand the input humidity

equals 50 %.

Scanned by CamScanner




Oestion No. (3): |15 Depree]

A) Write short notes about:
= Neuron modeling for artificial neural systems.
o Supervised and unsupervised learning in o neural network.
B) Mention enly the names of the supervised learning rules of the neural networks,

C) Two steps of Hebbian learning rule of 2 single-neuron network with four inputs have been

implemented starting with w' =[I -1 0 0.5]". The learning constant ¢ = 0.65 and the inputs
as: x, = [I -2 1.5 I]]T and x, =[I -05 -2 —I.E]T. FFind the final weight vector for

unipolar continuons activation function where 4 = 3.

Question No. (4): [20 Degree]
A) Discuss how to choose the leaming factonsfor the back-propagation training algorithm.

B) Draw the block diagram of a direct adaptive neural control and an indirect adaptive neural control,

C) For the network shown in the following Figure, Find only the update weights for the output
layer using the Back Fropagation methed. Where the input vector is x = [D.S 0.2 {].l]r_
desired output =08,
leaming constant =1,
I=-1 and  unipolar
conlinuous activation

function where A=1.
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Menolia University o
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Timme tHowed: 3 hours
Dire: Tune 200017

Faculty of Eleetronic Lnginvering
Indus. Flee, and Control FEag. Dept.
Final Lab. Fxam, for 4" year

Al = pad daita dnday _1_-.__.:__1|_,,...__;_f.-1.r.l._-_..|_L.éﬁ;uj.aluﬁ.i_ﬁijﬁygﬁglﬁhb‘ﬂ“‘ﬁ
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Answering the following 6 guestions:-

(J1I:
I. In the ollowing midterm exam MATLADB program lines:
w. | = imread('cell.til®);
L. Npwre, imshow(1), title('original image'):
¢. |junk threshold] = edge(l, "sobel’);
. MidgelFactor = .5;
c. BWs = edee(L'sobel’, threshold = TudgeFactor);

. hgure, imshow(BWs), title{"binary gradient mask’):

1- In lirst define the following three: I & = & 1l

2- In secomd line b define : ficure

3- In third line c- what is meant by | __Libig brackets) belore =
4- Inlin¢ ¢ define: sobel

Scanned by CamScanner



03
A) Correet the two mistakes in the following Matlah 4 lines.
13) Define amd explain the following Matlab lines.
if(sizegn,y) 3y

v=rabloras (v
eind

I‘l.\]'-\.iﬂ.‘[\.l

Q4
A) Whatis the Hall Effect theory? Prove and draw to answer.
B) Draw the circuit and the symbol of the Hall sensor
I the locture, you saw two experiments: showed position measurement:
v Elevated metallic weieht with Hall effect felevate 244
i, Changing the voltemer reading with changing sensor distance from the
cxperiment setug,
C) Design a circuit to measure the displucement by using Hall sensor,
Q35

A) Wrile the names (types) you used to add noise to an image.
B) Write Matlab command or commands (o add and to remove each noise type.

C) What is the best technigue in image segmentation?
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Answer the following questions:

1) Consider the two fuzzy sets A, and A; defined on the following X = {1.5,2.5,3.5,4.5,5.5}
and a fuzzy set B defined on the following ¥ ={-0.51,2.5}. The three fuzzy sels are
represented by the following:

My (x) = trapezoid (x;0,2,4,5), ;JA](I}E triangle(x; 2,5,6) and
Hg(y) = triangle(y; -1,0,3)
A) Find the following:-
8) A @4, b B ¢ Core(A) d) Thecross-over points for fuzzy set B.

B) Determine a fuzzy relation R representing the following fuzzy rules:
Rule 1. IF x is A, THEN yis B
Rule 2:IF x js A, THEN yis B

using the Mamdani implication method.

C) Find the fuzzy output if the input x, = 2.5 using the Max-Min composition,
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Mennuli-a University Time: 90 :\lrnute

Faculty of Electronic Engineering 15/1/2017.
Dept. Industrial electronics and Control Eng. Control systems Applications -3
Final-Term Exam (4" Year) (ACFE 414) —

Answer the following questions:
Question (1): [9 Degree]

1) Choose the correcl answer. EHE
I) What is the value in Shift Register Answer after the
following code has executed?
a.16
b.24
¢.32
d.10

2) What is actuator in the figure for pressure control

svsiem?
% pressure [+] li'.“-l maotor purnp i""i
— @D =l )
m—l 2 ‘ - - p
Analeg DBL  _ Aralog DEL
(8) [1ChaniSamp (b) |1ChaniSamp

[% control valve [~}

4] (5

Analog DBL
(€) [|1ChaniSam

3) Which of the following statements is TRUE?

a. The speed of the simulation can be adjusted by
enable the Auto Discrete Time.

b. The simulation lime and the speed of the
simulation can be adjusted by enable the Auto
Period

c. To plot continuously, it must be cnable the
Synchronize Loap to Timing Source,

d. Without this loop. it is impossible 1o place other
functions in the Simulation paletie in the Block
Diagram,
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4) Which of the following parameters is correct?

= The result transfer tunction is:

a MNumeisto

T b b3
s
o* imj

[Gﬁm.lﬂ;!.‘f“l

e

o &l B al
12 g k|

U NS e

Mumeratos

L]

b0 bl b2 b3
5 )

O LR TS

Denominator

al al a? al
12 g 3

T T

I 2345
HOY = T s on 4+ 12
|
"l_____ - -
Mimeralar -
W B b2 b1
) ]
7T Pt e ey o M
ﬁ-.-mrnnalm .
FE ) o
i 5 17
.fE O F P i
Numentor e
(b bl b b3
P 5
Denpminalor
b 1) al aZ a3
3 2 12
:W B s e

5) Which of the following Block Diagrams could
produce this result in Waveform chant?
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i) Why do we need automatic process control?
iii) Estimate the mathematical model of a tank shown in figure.
And draw the block diagram of a tank Jevel.

Question (2): [11 Degree]
1) Complete the empty places in the following;
a ) - level detectors can only detect h\
whether the liquid is at a certain level.
b-  The two classifications of industrial control systems
are ....., (2)......... control and ....., (3)eueenn..

- .. (4).eeennn, element converts pressure directly inlo resistance, and resistance
can be converted into voltage
i) Calculate what the pressure (head) would be at the bottom of a 12-fi deep gas oil tank
and the density for gas oil is about 52 1b/ft3 and ambient pressure is 14.7 psi.
ii1) Design the circuit

implementation of the PID —+ rroportions

controller which shown in

Figure using Op-Amp. p Controller
e Write the digital PID setpoim > —t>  Iategral e e

equation. - Rl ¢!
o Show the flowchart for —

computing the PID equation. Process vhrigpie—|  Pertvative

Feedb o signal

Question (3): [10 Degree]

1) Identify the suitable expression for each of the following;

I') When it is used in industrial closed loop systems, the input usually loses control over
the output. because it is in phase with the input,

2) It is a two-terminal device that changes resistance with temperature. It is made of
oxide-based semiconductor materials and come in a variety of sizes and shapes.

3) It is a short bent tube, closed at one end. When the tube is pressurized, it tends to
straighten oul,

4) It is usually defined as the time it takes for the controlled variable to go from 10 to
90% of the way to its new position.
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i) I we were to operale the thermistor in the 110°F temperature, what is the output
voltage?

150 - Pewalance v lnmperalure
Ty ¢ 2V

Thermislor

Termparyium [ F)
3§

1000 A

Ll S
_r_,ml i b i b s g lgw 'l
] 50 100 150 200

Restutanes (1)
i) How does a bimetallic strip thermometer work? Explain how it can be used as on/offl
controller to control room temperature?
iv) What is the flow test elements? and state the experimental order

Best TWishes
Dr. Ebrahim A, El-hamid
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Economic Engineering Four Year Second Term (29/3/2017)

) Sty g ASH STV o 8l Ly AgabeaiV) 3 ) gadl Bl e B jealiie B ST ) Y ) ged)
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33l pggda (2 vasdl (. Adgall (w Boall) (1 1 AN 08 AlSE p D) g
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2 owdlaad! J) g
For the following table:
X 1 2 3 4 5 6
y 1 3 4 3 4 2

Use the lest squares to fit: i) Straight line ii) Parabola b
1A LI (a5 A Jadt Albia gl e saa st 1 e
x > 0.0, y=>0.0, x<150, y=<150 ,x+y=275 xty=<I15.0
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Answer the Followine Questions:-

Question 1:- In a Table summarize the Classicai definitions of Dimensionality.,

(3 Markaj

Question 2:= What are the Specific properties of nanostructures. (3 Marks)

Note:- Lank at the Questions on the nﬂn;’:r back
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Question 3:- Drayy

a diagram that shows the clectron density of states for 3D,
2D, 1D and 0D systems. (3 marks)

Question 4:- Write n very short notes about the techniques for Preparation of
nanostructures. (3 Marks)

Best Wishes:- 'rol. El-Sayed M, El-Rabaie
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