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Abstract:

The purpose fathis study is to identify the most important modern
techniques used in the educational process which have a great
impact on the development of the educational process and the extent
of its use, and to learn about the most important elements and
motives hat support the idea eimploying information technology

in education and-karning and also identify the biggest challenges
that hamper the optimal employment of information technology,
Find out the reasons behind it and look for solutions. Learning
management systems such as the BlackBoard system, for example,
will solve most of the University's administrative, educational and
scientific problems, especially with the significant increase in the
number of students wishing to enroll in university edwrat(60)
Paragraphs, which were applied to (70) faculty members and
students of the faculties of education Qasr Ben Ghashir and the
Information Technology University of Tripoli Libya, as a sample of
the study, which Randomly selected. The results of thdyst
showed that the employment of information technology for the
purposes of teaching in higher education in Libya is still in its early
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stages, and still faces a number of challengesh asweak
infrastructure and the resulting weakness of university services and
Internet services. The lack of computer labs in some colleges, in
addition to the lack of expertise and qualified technical staff, the
absence of the role of technical support aentien addition to the

lack of culture and lack of familiarity with modern education
management systems such as Blackboard system, The process of
optimal employment of information technology in the educational
process in universities must be preceded bipse steps of faculty
members and executive system of universities, to take decisions that
support this employment in a modern way to meet the requirements
of the times.
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Organic Detection of Some Chemical Compounds for Green
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Abstract

The study aims to identify some chemical components of green
cabbage and violet in water and alcohol extracts. Cabbagea$ya |
vegetable from the Brassicaceae family and is a good source of
many potential chemicals. This study proved that the extracts
contained many phytochemicals such as tannins, Flutonin,
terpenoids, flavonoids, glycosides and steroids that are effective
against many diseases, especially cancer. These compounds are
naturally present in vegetables and have medicinal properties.

Plant extracts are methods that have been used since ancient times
in alternative medicine and continue until recently to develdp wi

the advancement of modern science and technology. It has been
found that some plant extracts are effective because they contain
volatile and aromatic oils, alkaloids, flavonoids, turbines and
organic acids. The materials are used in the synthesis of man
pharmaceutical and therapeutic drugs so the organic detection of
these compounds has been found in green cabbage and violet
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Abstract

Investment casting is one of the best modern technology in the
world, it is involved in many components of industries, the
manufacturing of spare parts of cars, aircraft and turbine blades are
the most important industries which using investment casting for
production. This study focused on the aluminum alloy (356A) which
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has good mechanicaproperties in addition to the liquidity
characteristic that helps fill all parts of the mold during the casting
process. The experiments and tests conducted on these castings
show that heat treatment processes improve the mechanical
properties, especiallyensile tests and hardness, where tensile
strength and hardness have doubled, while as there is no obvious
change in elongation.

ws ClMr HOF
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d2 *A356" Z1(. "da! U& 1dz +tH1”.:1 Y373LjC3
Baot Gz g Y PAe GzAELBEEGZa z1t 217 &4 o t ! Gzdz R

il F_IlLa2 ke &
i>Na .p1, dd!'U&8 xFG1]1 E_54 1dZz GnjDZ
1d¥1sDR ~ 2 "2ZCGH.E3 Jdaa' yin F kI ZABIEGKO & 14
E:z2a =~ %7 zt! 18 ¥ KINDZHdBRCBHY P& T &4

¢c-.n ti1D1dz tH1”.:DZ Ovzoa E+b, ! aa
yad-_!'4&8 1. "k .--*%d,!'8 td;AaGldz 1dz -2°
9 vyva-  GBIHDIWE106: DA + Y3 1LjG32y: BA&(64&1 ! &:

Bph1 ~dznt! O& eGH1” .&@NDO2iAM 17 1: " |

tuHS _ . -~ ¥ T19FA- 1T h&a . "+
Element | Cu| Si | Mg | Ti | Fe | Mn | Zn | Ph | Sn | Ni
Content | 0.2| 6.5 | 0.2 | 02| 02| 01| 01| 0.1|0.05| 0.1

(%) 75| 04
hUHS _ | ~ #1110 &SR alldzE & I &
Tensile Strength (MPa) 262-331
Yield Strength (MPa) 193331
Elongation Range (%) 3-10
Castability Rating 100
Hardness Range (HB) 90
Fluidity 1
Shrinkage 1
Electricalconductivity20°C (%IACSA) 39
Thermalconductivity coefficient25°C(w/m.k) (K) 151
Density (g/cms) 2.68
ye " _DXZIlU& c¢FHS_, -l BTWA.S I8 & hgzgi
}>_ > b o o ‘-c < 4 ‘ Solution Heat Treatment ‘ Aging Heat Treatment
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Temperature Time Temperature) 3 o
C F C F -
328 T6 S 515 960 12 155 | 310 | 25
332 T5 P e. . e. . é . 205 | 400 | 7-9
333 T5 P e. . e. . é . 205 | 400 | 7-9
T6 P 505 940 6-12 155 | 310 | 25
T7 P 505 940 6-12 260 | 500 | 4-6
336 | T551 P é. . é. . é . 205 | 400 | 7-9
T65 P 515 960 8 205 | 400 | 7-9
354 | é. (K) 525535 | 980995 | 1012 (h) (h) (1)
355 | T51 | SorP e. . e. . é . 225 | 440 | 7-9
T6 S 525 980 12 155 | 310 | 35
P 525 980 4-12 155 | 310 | 25
T62 P 525 980 4-12 170 | 340 | 1-18
T7 S 525 980 12 225 | 440 | 35
P 525 980 4-12 225 | 440 | 3-9
T71 S 525 980 12 245 | 475 | 4-6
P 525 980 4-12 245 | 475 | 3-6
C355| T6 S 525 980 12 155 | 310 | 35
T61 P 525 980 6-12 Room 8
temperature| (mini
mum)
155 | 310 | 1012
356 | T51 | SorP e é ée. . e . 225 | 440 | 79
T6 S 540 1000 12 155 | 310 | 35
P 540 1000 4-12 155 | 310 | 25
T71 S 540 1000 12 205 | 400 | 35
P 540 1000 4-12 225 | 440 | 29
T7 S 540 1000 10-12 245 | 475 3
P 540 1000 4-12 245 | 475 | 36
A356 | T6 S 540 1000 12 155 | 310
T61 P 540 1000 6-12 Room Temp | 8 (min)
357 T6 P 540 1000 8 175 | 350 6
T61 S 540 1000 1012 155 | 310 | 1012
A357 | é é (K) 540 1000 8-12 (h) (h) (h)
359 ée. .| (K 540 1000 10-14 (h) (h) (h)
P= Permanent castin@= Sand castingl'= Type of heat treatment
1+ yI.aa &t F. "Il &
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ABSTRACT
Citric acid is very important in our lives. It is added to food as a type
of preservative

to prevent odors and contamination of fruits, so it is used in
laboratories as antoxidation.

Due to this importance and the increasing use of the growing
population, the matter needed to think about the production of this
acid industrially and redred studies and researches to achieve the
optimal method of economic, composition and quality as well as the
qguantity produced from this acid, all these are linked with the factor
of time.

In this research, this industry was studied in a type of é8tiFank
Reactor), in addition to the study of the materials used, their ratios
and the time taken to produce the highest value of citric acid and at
constant temperature.
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Abstract
Some institutions in théibya government has waken for
follow development epoch by benefiting from skills of university
students only, with marginalization of higher technical institutes
students because the negative view for technical education that was
caused by numbers bappened which will explain in this paper
Since 22 years ago despite spread of higher institutes and

technical colleges of technical education but superiority still of
academic students universities and care them establishment their
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competitions send tine study to other countries was the reason for
their advancement on students of higher technical institutes. That
led refusal parents register their sons study at these institutes. That
affectednegatively on these institutes and reflected positively on
progress students in academic universities. So | will explain in the
paper reasons made students in the academic universities better than
from students in the higher technical institutes. and reasons that led
institutes impairment in Libya government ahd most important
struggle that has been happening in institutes management and what
procedures should take and represent as recommendations to try
save these institutes from drop down or collapse ? If still, remain on
what they are.
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Abstract

EHF i s an effective heat of formati o

the formation of the phases of t he
det er mi nes t hep¢ Bimatien; whiclvdepeide ant o f
the method oEelecting the effective concentration of the reacting
species in the growth front to be the minimum liquid. The model
correctly predicts the first phase during the formation of silicides
metal and other binary metal systems. The ability to predict phase
sequence formation is clearly demonstrated in silicides systems. The
EHF model is also used to explain the effects of impurities and
barriers on phase formation. It also shows how the EHF model can

be applied to the laser and the induced ionic beam. ThaiidEl's
advantages are to select the minimum liquid composition as a
measure of atomic mixing at the interface. It reveals an accurate
analysis and comparison of the fundamental differences between
them mainly due to the fact that the EHF model benetita higher
temperaturesThen, the effective heat of formation (EHF) model

was used successfully for predicting the first phase formation in
binary systems
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CoSi 420 °C
Si/Co | vacuum 100 13 Co,Si 500 °C

CoSh 700 °C
Si/Co | vacuum | 111,100 14 CoSh 4001 650 °C
Si/Co | vacuum 100 15 CoSh 800 °C
Si/Co N, 111 16 CoSh 450 °C
Si/Co | vacuum 001 17 CoSh 500 °C
Si/Co | vacuum 100 18 CoSh 430 °C
Si/Co | vacuum 111 19 CoSh 400 °C
Si/Co N, 001 20 CoSh 600 °C

CoSi,
Si/Co | vacuum 100 21 450 °C

CoSp,

CoSi 450 °C
Si/Co | vacuum 111 22

CoSh 600 °C

CoSi 450 °C
Si/Co | vacuum 100 23

CoSh 600 °C
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Abstract

This study has been done on one of the most important types of

industrial metals, which is plaicarbon steel (low carbon steel).

This type of steel with his family characterized by very using wide

range industry, because of its good technicappgor t i es and it
relatively low cost

One of di sadvant ages for this type
hardness, which does not respond to the heat treatment by hardening

process. Hence, we adopt cladding process by using high alloy

stainless stealectrode E309L. Four symmetrical samples in shape

have been worked with changing some control factors and welding
parameters, we obtained very high hardness for four samples in

study case. We can say with no hesitation that, cladding process in

all sample gained a complete successful with excellent surface

hardness and stainless steel properties

Abstract, . ¥~ Il &
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Abstract

The Italian architecture that is full of political symbolic
significance did not disappear suddenly after the end of the
colonialism right after WWII, it may of gradually faded but
architectural and the planning effects continugithin the colonial
lifestyle. Within modern symbols connected with the ruins of the
artifacts that is teeming in the Libyan territories. The Italian
colonials dealt in that era with the remaining artifact findings as
historic symbols. It's characterizeglith the importance that is
reflected with pride and authenticity it's privilege that is based on
the Italian symbolic direction that is largely noticed, It's a privilege
that rests in towards the symbolic Italians that is touched in a huge
way in the colaization operation as a studied and planned historic
right to signify a thought that believes in the necessity on the
confirmation of the classical meaning through the continuation in
using and adopting it as a source for architectural vocabulary that fit
together in new ways to reach shapes that are symmetrical and easy
to look at

The research aims to study the evolution of the significance
symbolic, and its manifestations on the ground inAtahitectural
designs and to achieve this goal among othetlse researcher
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followed the descriptive and analytical approach which adopted by
many sources, References, maps and photos.

The study reached some conclusions and recommendations that
would improve the philosophy behind the design of architectural
elements in the architectural structure, which is linked to a symbolic
network of connections that forms a link between the designer and
the receiver. The researcher has included many illustrations that
contribute to clarifying their content and achievingith
Keywords: Symbol,Significance Architectural elements,

Architectural Formtion.

huDZ % -~ Il & .
ONja GnjkG  21hk YDFP + _ K& i'G zGnj 8LjGz dz ¢
E-¢ i-,dz . _ k _?a ,1dez G0GY]l yuP ea
Y .k O35 1_::.,:18 I DRa Ke® 1 Hga.-1218h !

-1, Gnl ¥ "ka [ TG"Z . _H kK O35 121h
Ha Ejoz NI& ¥ G2 1A 1A CbeGs1ae GINWA - 6-=2z! 8 - dz- |,
E1.k O_,! & ONjENG L=z BB IFEEP + 3!

4" _zdz ecGuoounnl. h t2°d2'a &U00.-

(o]

1 Nj GNjR &i y54-1484 " hs! & 12 ~ _ "z, DZ
} Ii€6&Gey -1 5 +N” DZ& ¢ =z, .|
Ut " «F GR ©H t ser alEy: Ze BA0Cdaessz . 1141 h
Awi1di BA3 R 00 ddghyi Gz (ByA: 28 B+ G2 18] - ri;arﬁzi

Gnj.5 t21Giz:1& +1-"n'a ++_p
GNjaia +Y” DZ4& ¢ =z, .:1188 Op~ ijﬂ-ULanJ
1dz NJ -pG-dz ¢, _ 1a iG:iz:DZ Ouuuus!i

Qo

O«

ul
QO

MO P Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§



International i bl iy iy
Science and Technology Journal VOIUME 16 P C JT FC  juersios teone snd e dmrs

hul &~ I 4A yo - January2 091 O T f ISTJ}\Q

Gnj, plZa Gnj. LiGkkdza: ! &1 df d RG&- DF0 Us 113G K
é GadhRCsEEY Y. 18l B2 Td I8y d2Adlja ¢C2&

CK GiedziaGrEYIgdE 178 + Y U= N &ZFY-1a” DS 4 1L

.01 U-,1048a ODZ Dz ! &

¥.18 OD&-!3hk R zt 2 & dZzDEY. o t+3! |, ¥yiG:!
"Communication"y G- k UR A it s CGvdl@P DZ : DI~ . 11 & ¢
i -, dz ET&l1k d.1 , k En0 1_zdz O! G- ka |
<€ a ,1_zdz 0GHY{Piet PapenODDZ #7, 11 A&
. !ddla. oG .1y » DEGAL-@ 152H13d8H018y GAGKA . _ h
b 18 I1AGNG: A -~ 18y A2 1D tAhEE NUA 1g)ayGETUA
X010 OLja 51d?) " GnjZ4af

cHIAE: Zy 1Al o HIGERH. DF G2 1a-nj 1&T BA'Y "0 @ZN

_z A TLNEHMAAt BZ k ts5_ 3dz OLjGzdz E3T 1| DZ

QG DY dx@ G dNH, ikl zdz Ny G2 18yia~ . 2132806 Pa

NKG, H O5 ia-p OLGA Gn, uwuid G:H OFG?°

e-dz N, "k Gnj,z3¥”* . LGH G:!njdz t+~> - K 1

Onj5 + 1y G! naa tF¥1GY¥1a +Y Gl Aa t14,+
2008 OLjGA )" GYYGin pa& yGH G¢

F1a& i .LGn T14a Ute2iGiz_ 108 t921iGiz:il é
FDGLH LT A, S A HYANT AAJsIBI. 118 &°GH U0 (PG

Csdizt AEARIZ 2! yi GEIA1Ah&HE 42* 1Z213DB>-

MO C Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§



International

Science and Technology Journal VOIUME 16 P C /T IC juorstiost tene s g st

hul &~ I 4A yo - January2 091 O T f ISTJ}\Q

Ua "~ PUO& 1dz G:nj"dz GH N, o6 3®& + 3D &
19851h" dia) ."1_ DZz 1 & 1dz t+°5
NP/ dHa’ Feal 1ay1T 1D¥ Gz UBi GZ DRI 1A TG 2 | DZ . hu pil

a E
Nj— ILj1 15 ¥ dzal Z1aedgtHk "2 Np-laoUa14hadal
}1 Go BEhDBS Ucgi G: zDZ t »

yiR! [[@nay: kay fdayiGagial hg? k G~ Nj

H . ! G5
b1 O-1 &
“DZIlaA Rl U.-1a y°I
Gemg + I DH 1dz GNj a- huSening k+ OU! B& T DZa
Y BRI AR eGHERI) ¢ci1-1 & ya " ,yai 1" z: K 1

) Metz'Christon " ° . _dz "1 " z1 HA&1 dz1.: DB OB § &7 1 ;

20m® 7 OLjGA
YEINE L] df>hayalla 13dz10 & pSLjNE ACURESS 1Ay 1 ia

t1&4-14& ,toavoou !0-1& Gnj,. "l G-, 0 1

i o@ 8 W25 G o) ) T 1 Gzklj i INZUlopu n@5 T NDB
(HIG18¢1] 2 hayald) (Wde
C Ky 3B,(E 18¢11 2 hayald) (e 'Wér@éffgi:@) T 1kN1za
© HKANQU © _zkyayay 4 NBAAE y1zdz 3k NI YIEINQU ¥ dz
. L P 8@ET) ylzdZ
G aa0 BAH | dHGd 6y 13745200 NipAHULIE RE/1 odES Nj

I 1ZGKAGHI DZ :1& E"p 1dz T =z:18&8 <n5 1

MO T Copyright © ISTJ wAmYcse WAL

wT XUYbKOFM am§



International i bl iy iy
Science and Technology Journal VOIUME 16 P C /T FC  juenatont s s T e > Q
bl _ &=l aA y¢ : January2091 0T IST I/\

& @241 dis T INNIB 2k 405 @Y T Atz y hda OBBIaNE 1d2

(»008 OLjGA ) "tuooou” _zdz t~ _ h O3 G
Z Tik O35 aa RGATUA “n35 1'!'a yi1T1DZ
~0- _ ka U. _ H ka 190bsk GrzZ1PBY t 0iUGadE! &
1d#. 18 "2 kY1 (DPBTZH AN UG ¥ - 188 @18k HZ24e D7
19 9¥B&io) T G INT 15zd1] | kZma
£DA 1dz p° D& _ y4 uONjOs . DENADA . z:! & O5
&4 yaly Gy I&INOIGaE yalaiNyalaro- 1a - Pard: ARRO. &
C.1 "k Gin"dz ¢-o0&a FEHa Ut s s! st
1) EFE497AGAO DA ) ".+v" waa + o
6’,$) . ,;W
b Ydza° t® SppUFE3 ¢ &R a (

yil-dAa yai 1. h

yihf@ ET & layGTau Dz e 0L 1@&UES k0 " dilpAy ki GhehZ&
19980y G111k ) oz ot a t1 0i

« ZART K BERI@YIsZ.  AARO.! B k" @il BALAR hi' 2

yisgl ‘zldaATatdslvaipiFa, @ Ti' & Nk Gp G*
-p +t!10xy&8a" ¢c¢iGEVAA Yy@D2 -~ dz y" v TA
O! G20 >4 a. '1a. nGla1 Zan &G - 1@&yiFk

Q1

Copyright © ISTJ wAmYcse WAL

MOY
wT XUYbKOFM am§

aa
1 dz

Qo

(\N
y i



International gyt A0 sy
Science and Technology Journal VOIUME 16 P C /T IC juorstiost tene s g st

hul &~ I 4A yo - January2 091 O T f ISTJ}\ﬁ

¥ CEKETaty. #id H0G

Ua" , 1T " 2zdz NI =+=1uwidz IT!a -~ _ <k On3 , 19
Yi.dg z!aYi.dZeNj1 DZd7 BY 5% skaalatd 1 b2l
O .2 OkCEBH 13 ( NJRERT I &l 5 AZHyar  "6CNaheNi j1:_ “1a
y 1 & TG z!4& 1!'a NEGGNaai O5=z:® 7! &a
"PATI ! A °dZ k t &z, G1@Z&a! &AJEI Zja

SdH & 3saE k O)aOG 18 1d262aT1 BA | ki5de O0LIG
yiUP D&z G =7 14 e00-18& EDZ 121h. DZ
14 Gnj:n .6 a ( O,21Gk d:Z Gnjla) yc
IFNFr oy 180 & ANy 1&Zp 1d35nj S 1&HY 1"AON) AZ@Y | ke EiRdz

¥i G 18811 dhe R4

BN O/Nj] OsiNjat Adn3:2z: ! & ¢ NjGs! & [ DZ Os

U¢g  TG1: 1 & t¢iGc:1a& ++4 y.14& t+1 H D2

, - 1 &a A&l ! & pa-.,_ 14 .D& . ~2a , Gnjnj

" &Nk Gnjn1 ka CIL. i1 8 +iiGhh (B RAEIISA CsdA0
NdZA yai Ndi B3l QDEe HDAS

a F-yla T3 FNYFs1_ -«
y v Fehdindnd de Saussuré 111 yi -l@j5 ¥ - 4. 3" 'Aap@
G?2i1 G:zdz °dZz ! 4a t ! @Gpli& §adabe PH  d2zGE & e €
.. 0 1dz

MO & Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§



International i bl iy iy
Science and Technology Journal VOIUME 16 P C /T FC  juenatont s s T e fﬂ

hul £ = | AA y o January2 091 O T F ISTJ

GYi.184 O5 eGpluz! aAdy-1 a1l 2FERBdadz¢cEF ~
zdz 121h, DDA NN’ @é&i-"k y ! & pGs
19B 59y GYLi 5 ), e&G21, .
MU yaE kOGT Ga OF 1Y . H1a:yalay
1 2B RAE KTE&CHzAY 18 : OLjG. ! &
v dzl zat0 B KT Ga. HIAY .14 IGa]

— o

daz 1T -

14h/ad@jcz - H14h&Y1 ~ d 1al ‘ZH14h/1&aYi - dA dA kH0IG
FER& 1adpikylP 1d2ol Z1&d| 5"0ODAY- 1 Z1&dl )prg+

N, "6 Oh! t4. " 1 & ¢ciG:1a O35 -~ _ . ¢ Vya
‘21 AOH NIk (36T 0% JAINj By (L 996 y-DF ), "1 " z:

y1&. HI1&1dz IG&Y . 181N ,ODARp 1dA {eRdA Im722 4 11¢ +
LA BBy dzl z2A U E ¢

pirg H14hJ&y! - dM 3 H14h1&v dz{d "z TAHIAY . d7

b1 0-18 ) -I12)@gclpd EG.Lja eG21 . dz

1dzi-, Anp-oA°"dA¢CGUAH0IASnYyiEx THU. 14-2-3H-"14& h

, (toouo, . Sightie} Y0000 dbal @ HNp yaw-a! &

yG. LU&A -"Z y&-,_ 2a Signfietdd Gnhau@d@upt!L

B oi- dBd 1:v ¥ dz0a] dpSIEHE ¢s Ayl 1ayalaap - 25 &

Cuwd " TG1dz T~ Adzt H1AU- DBAOY, ¢ L&&0OTI0- ]
.3 KE320860H0O(I!'DZ) DZ NI G- ¢Z&a & ‘! 4&

MM Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§



International gty p i g
Science and Technology Journal VOIUME 16 P C /T IC juorstiost tene s g st

vl _ &~ 1 4A y© - January2 091 O T F ISTJ}\Q

b1, ., Ilha @& ¢ .1 a

( x\ﬁ I &)
hvoegoaoll (

G+~ .014a R-1 )

1 _ | €ft—t—ee——4a

. +10-18 . 121h_ ! SNjiG@ pmia FdILa! &da

y&8 1!l hu +t 1" A7 v 1 & + Dz ! AnlplA -I2L3dmy 14 _Y* G

13 @0 V3 18/ 828" dB5 & FZay1sz0 " Gl IgNg” d2&e dAha yil 14

OLjGz: ! & ii &1 .k °dZ!GK t!10-18& jGI1ki &

, Ol DZ " DZ t+YD42=z!' 8 +t+Y" DZ! GK Qq1k k &G
4) E33X98&5 §)EhLii TS

ba” "~ .l a ~ DZ

il & € JARY PN

MO M Copyright © ISTJ U
wT XUbKOFM am¢§



http://www.google.com.ly/imgres?imgurl=http://i3.makcdn.com/wp-content/blogs.dir//13097/files//2011/03/balance-scale11.jpg&imgrefurl=http://d-anwar.maktoobblog.com/&usg=__MFpUDFQwtT3OIpRbsApX1bNI8zU=&h=375&w=380&sz=34&hl=ar&start=16&zoom=1&tbnid=o5LTxKA-A_LSmM:&tbnh=121&tbnw=123&ei=_M88Ud7FNoaGswa4hYG4Bw&itbs=1&sa=X&ved=0CEcQrQMwDw

International i bl iy iy

Science and Technology Journal VOIUME 16 P C T HC it s T s > Q
N1 6" I 4A ¢ - January 2 091 O T F IST.J/\

T PANI &Sty @o@da 1 T z:i H ‘4 FEK EsUL A& |G
a4d YFG' 1! &8  GTa aa d1dZi H GnbDzZ2Z t 1
x RYOHE 18y CLUREREY - - ¥ PadIgisrazat{q aatieie O
.16 1a Es<! GA NBAz §taiz! 8 4aDF G3s ZG Ak
OLjG1: 1 & -o0a EP&i ¢ 51 .,:18&8 d81d72! G5
¢4i GTU& OLjGz:! Gz1k Y, . dz aa 15+ .4dz
ydz EdzGz . @ ! Gt §TC Vilkip BIAING NDE IgEIKE + Y
e TA3Bla Y DN, 4 kd:ZAY Pae &pudNjihaTl 1
. B3 #*

http://lwww.cpasegypt.com/pdf/Yaser_Mahgoub/R/4.pdf
TF-yY~- %1 hzadDZIl a h1l
A5HO O 2K Sldz T T BZYy@TUR G617 (1A QG 1@y AT G216
(Symbolsand 1 G?° & N! aGrabarPie@ I 1@ ARGE 0@ W& utad A
+1 udymibol)p GZ 1 1 H 9 -9%dns iNklaEhic dichitecture
Oot1~2a " RO~'& " G 2z ‘i D&E>: ! 8 bh"° ¢
NK G " uw

(http://ar.wikipedia.org)

1dz Gnj5 zLj " TG z! Gnj"2 | ka GN@a Lj O, !
PYd@k! 11 2 EPai OLjGz:!1a 1dz t+ .  hGA + 2Z1:
y G3 TU& -Schem#ta OSE - ZIGA& kOF + L) ., . 1 & TG

MM H Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§



International gyt A0 sy
Science and Technology Journal VOIUME 16 P C /T IC juorstiost tene s g st

hul &~ I 4A yo - January2 091 O T f ISTJ}\ﬁ

ya-hi a0at DR dRACA -L AP OCE B2a@hzz¢1T ) dplia
.A008A1Z) "E_ TGsk

NI () Ozl dZ b GBrogdberK G7 @ Wi @ 0- ! &~ | Z4
O5 Gu-Nj 1. L +° =zdz iGh54a Nh1k O1GHY.! &
i~ h °1iGek Os392 dz08 ai1.DZs! & =~ _«~7a
Cay1A&EANIOBROT yaii iayadz® 1 & 1" (1839- 1914 Peirce
A0OEPBEIN " YAz U U U uUFG: Y1 b Gs L

N 185 TIATN] EPA Ghs ONjyi Gz ] CA0G 1aC5 Y- JatDZ ya
.t 4100 OLjGzdz ai t=2 Owu- K

yG. 1 ODBydHE] Goy 1ayi Gz Ui G2 13ERF - G " 8Fp |G
OlU-18 121h .1 & t+3! i°HAp k1 ilhK 5y GHEZG58
120206 KSLYGP 1d&iz- 18 v @ 1 2% G  1&éi (A1 hs&a
} YLjGdza" ''& t+2° "1 & _dZ k xs! Gl 1.dz ¢-:
© DEEAODAYIP1dzOTEa €3 DI ¢ TGz:! & OLGT: !
O 9@a 0\ d 1ai Gz CAyil NIEUFHUP 1dA Y zd2IDA&yi Gz (A

. 02G: . nUaa

F1_ "0/ 71 Fe op)iaF ~ WHZ &i fundze
Y19 25§923 « _ I-4-1-4. dz

MM O Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§



International gy gt 050 g

Science and Technology Journal VOIUME 16 0 C /T KC  jusrastnt e s T s

b1 _ &7 1 4A yo o= January2 091 O T F ISTJ}\(

1. .2zdz 0GY¥l 1w §j _, k ya&a ._.¢ a |dz o1

¥ G2 180G 1AC5 GiaS. ! 1AhDEY. &t DAATdR] " 1&t BN ¢

&L . 5 IDHAAYUP 1dNJ_ k +zd3 Y ndzdyi G2 1aisada

B 17811y 3 288 3aCakE 61411" DZO " hudk 92 8plg 2BNj b

t | - Armgbdo Brasint O" 1 & i a-LjGdia ¢:.:14a
) Esz~la , 121 Gz,

9262 118 tnndal! & O 5%pitv B3 LiCHi & B~

M Copyright © ISTJ waAmMYce WAL
wT XUYbKOFM am§



International gy gt 050 g
Science and Technology Journal VOIUME 16 P C /T IC juorstiost tene s g st

vl _ &~ 1 4A y© - January2 091 O T F ISTJ%«

céa . P ZARCA ¥i Gz BOF 18C5i-, dAB- At Y LjGdzai + 21 Nj 8 z¢
&el o A ZA: & e DRy 186034 18E X GTDZ Yyl »a , e ' z
a1 DA U4 58 FNGCHOBYE 1Ath [E@CdFY. JAqka

"~ . 18 éaat agichmEZt 1t OfFai O GIDZ + 1 _ nj! aa
- ol!ld& "vyy¥.:14& ON +.Y"h!'&a NX' . LjGH

yiGz]UAOF ByiP1d G ¢ 3 13181 & +5GI 1 & RGAHc
&° Nj UtTade GIn38Y . 084 OPG gk NJ ha aéi, @&: " | &1 ¢
t 21 Gz, 108 eGhDZ: ! 1. h yG-kU0& +tv

a
.6) Es~'!'a ,G 0-o0a

_ DI&9 5§ D1O" .

O2  _1&a .~ 1 &6). ~SLpil _Fe ~NJI

vl 9 3(Blar -1 BT fjCkG-« DZ2- 1- 4

Mnp Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§



International gy gt 050 g
Science and Technology Journal VOIUME 16 P C /T IC juorstiost tene s g st

vl _ &~ 1 4A y© - January2 091 O T F ISTJ%«

Alessandrt CDHj & -1G& yi Gz2] (& 1. 18 yGZA Y-04 I[N

05 Gnjdz- ., . 14 . 0iGEAX K& dimokgdllz v "' & 4z
. 1T4a O.! & t+DRhH! #BaPFGCPTBAZ0c- & § DZ.
Or Gardal, L} TEae @i T @\ d 1 BRI A1, @y - A4k

i Gzl & e8i 35! KA Q1k o sz A -Uf V.DZo !

1 zdx N@ddzA 1 Gh50 y_ .k GnDzna G»1" zdzZ
}1-"n!GK Gn_DZa 1_»2°_14& 1dz +3!1G,! &
e00-! GA € D4z bGsLji t+t KG, - K =+a .14

6i & T DZ +1° .D&!& t2 hs! & +11iG::14&
. eGnina&T OAG #zv &. OI584 Ov N DP ODS: Y H i C
Nz F G Cegaogh 0 15 dzt by GRadp 1 layi G211 2] -I!
} D2V H&G 21 GK .. "1 4a eGZGs ki UGH d1 G~
b2 Gz, 10& eaRGLBUA"Fzna Ycodz.lldd |&
N Es< 1l a .t Y3 Yzikd O 2N &E zWE 4 T3Gs5 11&

Mo38 "1 OFfHRBRAIFGCH! & 51 . Na Supi- dE3~(! &

MM C Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§



International

Ayl g g

Science and Technology Journal VoIUME 16 P C /1 FC  juurmiost s s T f(

N1 b7 aA Yo January2 091 O T F IST.-I

} 1- " nD&- ¢ RBEAPGYIZDEA &4 1z -:DZI t2iG:
, t 1LjGdza ' & i GAU& O35 é-naa -_ h O, ! &

o

VLO3H &l °-B-4-40 . _ 3

o

b2 11 & t njn &9 HAE0EZ5 jad Yy BANF 1GA Nj Yy I €

Florestano Di" 118Gy i 11G »1BOGERYI GZ1aFp 1dz ¢ Ta + 1°

N !

E”p 1dZz tnni:! & +DZh!&a y&FaRtolLl] , ( OkC
tDAz2A YT Bpy A 1aGIR0e & 207 kdElgd2d) .

d1ad t ai G z: ! & « _ 11Gq UGnj NDIZ ! - :OD3@ ! &4 i- -
f LjTaam, (08 249 G2 1aNGi - Za ERAGUEky "1t DK 1&
NI  zdz t 2Gg |G, k3IA NI GaTa EH i "0 ¥

1 v

P k& P! AdANRY I Gl4A, L4 O% - o0&l

eai s5°:

a
4 &GzY¥,14a4a 053 O1GY]l ¢: . H NI .

efa_ 1k Ly d2&° z1a pEAIGE HGE 14 34l 1ai1zZ O a0

.8 Es3-!a , C-0-_14a

1935,

DAvd * O35 §ansht! RA GBS s &t » 1! &

MnT Copyright © ISTJ wAmYcse WAL

wT XUYbKOFM am§



International i bl iy iy
Science and Technology Journal VOIUME 16 P C JT FC  juersios teone snd e dmrs

hul &~ I 4A yo - January2 091 O T f ISTJ}\Q

EY ¢ yi1:2Z €& h ydz °  "H OoGil y: . dz A
RGz! za é&Gnjnéai DZ RG. D&za t+z14a (qFéailo
t 4! ByigQ: 12022 0& “@zs +1H &I NI FAA- 1A
-p a GY! Gvegad e& ‘=z, .dz 1_ h GY¥” _ I 1} LjC
1. 1GY. 1 & RA&1TNA tdz | &1 iNGp 12018 @% ¥ iN

V1929928 T IA- Il &-4-%G4-"~ 06- Y Dz
1 Nj yI'9 239 9,2p8 DAvd * t+ D&z 0356 @!da -t!'nfnda |

Gnj,5 -:_.z2z¢€ y~ 1&a ,t uwvaita t-2°d721 & el
G2 2 QDDA JprdZT1) ¥ - 1auditae ki B&:. 114
.01 FTK ' €ha gdA: G4 GnZ "Z Owaa OD

tADZ 11 &  TGUa! Gt e §al & dEd bsnjsids &
c-o0aa Utdz, ! GA ° '  k y 1 & t YLjGda"

—
[
an
M

F1 ! & Gnj, "6 t+2°di e0U0i GnjDHa , ysk
Gi” ! 1 DZ “nka°g O35 i G-  LiUGA
e00i ¢-2 Ovz_ ! .7 ,+t1i1DZ 3~k t2 . K

13T a i G2 1414h)@ Y kdIIGH NG y 180G EBADA kS d2

_1 DAI0IEY: 1AYAGINGT IO 1dM0, @G F v Aty B E

OTGs! & -z118&8 1T1a O!LGdalGdz DI Oy ':  IZ4
1dz ,ODBj 14 LG8yl G2 1851 k1d¥BTaCh-. (180 H 1&-z18a ,Ba

t1DAa.-18a +~2°dZ2 18 ljiGzKk&d yUuP 1dz;a EP-
GpkiZa GNj TG" z (bliDEY GiZGREEZYNGR -Lj Gnjk &1 - «
t!1 Gl 1Giz-!a&a Gn.,5 “_ .0 ,GNRaira 1dz

MMy Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§



International gyt A0 sy

Science and Technology Journal VOIUME 16 P C /T FC  uurptont s st b s (

N1 &7 I aA gy . January2 091 0T f ISTI.I/\
19, .41 [ GZ ¢iG.oa .zT +5GI  h dDz,
YB3~ & . ljiA-na e:

e

1) | | —

-1928DAA X + 7 6- dzdDSEROI @ -tmida
.1h929

-8 T @A ed slap, - Zinbyi G2 IaRp1d#Y. Jayira -2
AMRE yisg. A S 1@dw DD 0 Oy dzGa| diSL} |k
U Gnjk!a&d WK DN DZa , Gnjpa~ _2a Gnjzdz EZC
1. h" 20¥G Kt DZ dDZ ™18 8 1A @n0 . H A& 1dF 1k
O5 2t dE" ~ ITN&kt L&1 k! &, A +t20G-=z:14& &
.9 Esz.-18&8 ,0I DZ: !4

Mg Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§



International gyt A0 sy
Science and Technology Journal VOIUME 16 P C /T IC juorstiost tene s g st

hul &7 Il 4A ARE January2 091 O T f ISTJ}\ﬁ

@i VAl Juaty) daglile

Juilaeall I (J.u).di)

€ Syl € il [ E— I

(rAlial sl

Al
.t 2°dZ 14 eU0. EGRATLNZ S Ptz DZ& : . (

15d28e O0LIACBE: k' T GED¥ ™a. HI18&Nj1d25nj [ 1atst 11aya
ya NahG@A ZE: 564G ayloil, : kye Katde dz kO

Y@ oyla THaYleasy tda At syt 1ira * Ouns UGnjk
a5 "NNj - ! yG RBdayihkyalz bk Qlat@ 1aitljyi4acs
1984

CFWF5s _~ 204

MPp A Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§



International gyt A0 sy
Science and Technology Journal VOIUME 16 P C /T IC juorstiost tene s g st

hul &7 Il 4A yo - January2 091 O T f ISTJ}\ﬁ

Gaj! , S ITAHX¥ IRENjI DAk A EFGli -QNj + 271 G: 2
oz dA:w QDAY-! B &y dROUIAR. 188 HA0s, ¢1 zdd zd7

47 _zdz t2°di t !

IDZ +4°1 .18 "N E,dz pad-,.tA& NH .06 G

FdROUEIGZIAGANjA 1dz 1 Nj OIADY :1!da N .. 0 h & DZ

1dz +1Lj N, Lja Ol'GyegU& iG:z: L& &G, Lja (

. OLjG1: DZ a toG-DZ t13! Gina Gl :@zZ ]

¥ AZANZAYUP 108 i G2 1A ZaEy Y @045 d2ae DDA  d¥a- 4
9 1G5 AR dA -o Oct DAY dAZ GKE) 1NN LPBAa
,tgiGgila ts411a y-z_k t92°

1 h QA& . ! &da 4] 1GAIJRoRy GB & Hae#-51 DZ - ZG.
bt .1 ad TG zDZ ot Y'n il A b

Vo ogo-H50 0000333

RG: LjU& °H dz Uo1DZ19881 0641 -.0Jak5 Ut h":
28 .eéa _h UOdAa ! &

4 t U8 cii1YAGYPah! & V&

16¢gU0& ,E. 1.8 ¢ci1l1 , 2

, 00, PO& eé&ii1. " dz , 2@02 241Tp a4UGrj!GidT &1 W

26 . F&° ! &

W-z14 U hs! & ¢! GA9IVRBNIgRG(5} Lj1 = 2z

98 ..21h! &

I da

MPp M Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§



International gyt A0 sy
Science and Technology Journal VOIUME 16 P C /T IC juorstiost tene s g st

hul &7 Il 4A yo - January2 091 O T f IST.J/\ﬁ

VaT tDdd Zad¥11{ & 0 G- hLjlaao g Gzn.&) Op . ! &
} 5G| D2 ’rdiGz!Cﬁ-z’rHé\"zJ;,!TéEﬁié',DﬂéGi
28, GY” |, plizUaa
5L .7dhG. ! & T -
t . s5.14a sl .8dhuG.!a 7 -
GY "2 5a&a 1 & UU(>I31(S'*Ln1-20|O(ﬁ| .G 1Bk FANGYE |) 1, Kp
20J96 G Yaraai! a
@GY! Gli U4 " nTa& O35 200F/&ET a:l]i[ﬂ)g Ak ¢
30 .yG:Z ,y~2581_ ! 4a «"DZ 0A&i 1! &
306 drG. ! & 11l ! & |, 5Lj
26 drG. ! & iLY4p:!'4& . s5lLj
4% dhG. ! & 4B 1 & | s5lj
56 dqhG.! & i3 1! 4 ‘5Lj
, OLjG" " D1 BG(DOsa D®EE E°TUH:UGH) bZ
56306 ,ea _h
, (OLja" - z! & 2°00:2-1.06-& a0 5 HTdz--0f@z)dz -p' oa
38 ,  ~dz , ¢ NjGI! & t z
dedzi o, Al T A&l L UDILE YV Gl @A kg, (!
16
,@8-9212 81« "dz , G oB%45i COhalBadiw LFa.  f
18 éa . h
Tk, (tdzGzrB9a5 " . 11U@ 8 . WHWY G Ljii D
36, Lik UaG, hDZ t1?2 z! & ia&a-18&8 ,-~

Lj

——
ul
Qo

MPp H Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§



International gyt A0 sy
Science and Technology Journal VOIUME 16 P C /T IC juorstiost tene s g st

hul &~ I 4A yo - January2 091 O T F ISTJ%&

-zl & GORi1zN& cDAHDH § (BaAZ).ADpOLjA 5 d:
108 . . 61107 &
[21]. http://lwww.cpasegypt.com/pdf/Yaser Mahgoub/R/4.pdf

eB WKH3 hr OF Wy 3 HBel3OF Oy BFHT KO
(PVC) 4 ASWMOFYy @THOEK ClypH 8 b

- Z2-81la --pFsF1 -~ .
JiG, 118 piDZ RA&iU0U& <Y FKDa&.
tka " T
Mousa.shagan@gmail.com

*. 1l &

b&G «y_ 10”1 & &G1_ "dj yar k& [i®wE&L &Faiz !
x1 > H a t13+y_, 106”14 &G, . PV éG, Ljag >~1
a tz47y1 & O35 t43y_ 10G”14& i&ait:1a
aqbp® ¢ .08 a FE:'z! ah!l Z s51DZDZdEzR AT 11dZ &1 dz
@471 G1, PU& RA&PWE@ ¢ p&. a &t x Yz dziu. 1 Ak eé G(1
yG:z_ 1U& Gn!GP 1dz .06 qQqDP t+1.Lj E_5

F¥3Y,10"1484 eG. | -

MPp O Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§


http://www.cpas-egypt.com/pdf/Yaser_Mahgoub/R/4.pdf
mailto:Mousa.shagan@gmail.com

International i bl iy iy

Science and Technology Journal VOIUME 16 0 C /1 HC s e s kg ) Q
1 _ & 1l 4A y¢ : January2 091 0T F IST.J/\
Abstract

Used plastics have been recycledrecent years with polyvinyl
chloride (PVC) plastic granules to reduce the cost of producing
plastic products as well as to reduce the damage caused by pollution
caused by the remnants of plastics in nature. This is accompanied
by the provision of diffenet jobs for many unemployed The plastic

is mixed with raw plastic granules (PVC) in certain proportions and
mechanical tests are carried out to obtain the best mixing ratio
through which the safe use of plastic products
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World Thermoplastic Consumption, 2000
(includes HOPE, LDPE, LLDPE, PR, PS and PVC)
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ABSTRACT

Big factories of one million products or m@aelay have determined
standards and measurements apply to every product. That is on basis
of one original piece identical to it. Thus, the threshold was chosen
to clarify the uniformity and the shape of the images throughout the
contour to be raw formatof the last produced image. The
probability of that if the image has been through compression, which
are zonal and amplitude compression, should be considered by
taking the MSE according to the compression percentage. The
results of the assumption would bkear in the image due to the
threshold applied. Every time the value of shape and the uniformity
closed to one, the image can be considered as standard. The standard
are taken by considering the contour of every image if the pixels of
the frame of the @duced image close to the frame of the original
image, which makes it possible to be taken as standard for the other
images. This can be done through the MATLAB. We have used
five 1 mages of similar type fABmpoO
every image antheir contour. In addition, we have applied different
types of transform, approximately five of them, and they are Dct2,
Fft2, Random, and Fanbeam. We also have two types of
compression, namely, zonal and amplitude, in addition to taking
MES then we have yt the obtained values in tables and also
representing the values in graphs with the compression ratio of
about 10%50%.

INTRODUCTION
During the last two decades, there has been a growing
research activities related to the techniquesrfage binarization
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and contour analysis and recognition. Image binarization
(thresholding) plays an important role in many applications of
image processing. The application of thresholding as a tool in image
segmentation has been extensively studied andargety of
techniques have been proposed for automatic threshold selection
[3,4,9,16,17,18,19,20] . Most of the proposed thresholding methods
select thresholds which depend solely on thedimeensional gray

level histogram of the image. Thresholding carrdgarded as pixel
classification based on a single feature value, namely the pixel gray
level [1,2,8].

The use of threshold operation on image data is the most widely
used preprocessing method. A large number of industrial
applications have used this thed to segment objects from
background. The resulting binary image can then be processed
further to determine object boundary shapes, area and other feature
of interest. Thresholding can sometimes be used to extract the edges
of objects rather than objactthemselves. Simple gray level
thresholding is effective in extracting objects when the objects have
a characteristic range or set gray levels. More generally thresholding
techniques can be used to extract objects which have characteristic
patterns of gnalevels or characteristic textures.

The wide variety of binarization methods presented so far indicates
that many different approaches to threshold selection are possible
[5]. Some work has been done on the problem of evaluating the
presented methods oinarization.

Contours and line drawings have been an important area in image
data processing. In many applications, e.g., weather maps and
geometric shapes, it is necessary to store and transmit large amounts
of contours and line drawings and processtfamation by digital
computers.
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The general contour extraction problem from fhimensional
images may be accomplished in two operations: Edge detection and
contour tracing. The aim of edge detection is to identify and enhance
edges (pixels) belonging tmoundaries of object of interest in the
original image. The contour tracing algorithm traces the contour and
extracts the contour information which is passed to subsequent
processing.

Contour description and compression are some of the processing
operatios performed on contours and has been considered by
several authors e.g. Dziech and Pardyka [11], Dunkam and €heng
Cang[12], and others.

Survey of Image Binarization Methods

Recently, the application of image binarization methods to digital
signal processing has received an increasing attention of many
researches. This is due to the rapid advances in digital device
technology. Fast algorithms based on matrix factoring, matrix
partitioning and other techniques have resulted in a reduced
computationaland memory requirements and further widened the
applicability of the image binarization methods.

As far as the contour compression problem is concerned, there has
been less attention to the application of transform methods for the
recognition of image cadaurs.

Digital implementation of the image contours became feasible with
the development by many researches. Contour descriptors have
been found useful in the recognition of industrial parts and character
recognition. A few workers have been interestedtha direct
analysis of the binarization of the image. For example some
researches, detected the presence of roughly parallel straight lines
by finding prominent peaks in the magnitude of the transform.

In this paper a techniques for image binarization bélintroduced.
Besides having efficient fast algorithms, A comparison of different
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binarization methods has been introduced using uniformity and
shape measure by equation [1,2,3,4,5].

The uniformity measure u(t) used in the evaluation for a given
threshodl t is given by[5] :

ut) =1- S +S; (1)

Where : sZ= A[f(xy)-u] (2)
(x,y)i Ri
Ri i segmented region i.

f(x,y) 1 the gray level of the pixel (x,y)

a f(xy)
u = &R 3)

A
Ai1 number of pixelsinR i=1,2
c- a normalization factor.

The shape measure Sused for the measurement of the shape of
the object in the test images is calculated by the following
formula[5] :

3 sgf (% V) - oy D% YISO (X, ) - 1]

S= (x.y) 4
: @
Where :
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f - the average gray value in the neighborhood N(x,y).

N(x.y)
t1 the threshold value of the image.

c- a normalization factor.

sgn oo &3 3 173 x2 00
M7 13 it3 x<o0f

The generalized gradient value of the pixel (x,y),and given by :
D(x, )

1
e.d 22
D(xy) = &l D{+V2D,(D;+D.)- ¥2D,(D;- D)y (8)
k=1
Where :
D1= f(x+1,y+1)7 f(x-1,y) D2 = f(x,y-1) T f(x,y+1)

D3 = f(x+1,y+1)i f(x-1,y-1) Da=f(x+1,y-1)T f(x-,y+1)

Objectives

The primary objectives of this the paper are the image
binarization and contour extraction , analysis and compression using
existing and modified thresholding methods . In addition , the
purpose of this work is to develop different transform meshior
the compression of image contours .

To fulfil these objectives the following main tasks are considered:

1- Evaluation of different thresholding selection techniques
using shape and uniformity measures .
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2- Application of different transform methods foordour
compression performed on contours extracted from their
original images have been applied to determine their data
compression capabilities.

3- Two methods of contour compression have been proposed ,
the evaluation of these methods has been given M&ag
Square Error between original and reconstruction contour.

Applications

1- Image Compression

Is the application of data compression on digital images, In
effect, the objective is to reduce redundancy of the image data in
order to be able to store or transmit data in an efficient form.
Image compression can lmssyor lossless Lossless compression
iIs sometimes preferred for artificial images such as technical
drawings, icons or comics. This is because lossy compression
methods, especially when used at Idwt rates introduce
compression artifactd ossless compression methods may also be
preferred for high value content, such as medical imagery or image
scans made forrehival purposes. Lossy methods are especially
suitable for natural images such as photos in applications where
minor (sometimes imperceptible) loss of fidelity is acceptable to
achieve a substantial reduction in bit rate. The lossy compression
that produes imperceptible differences can be callgdually
lossless

Methods for lossy compressn:
In this the paper , we used two types from compression amplitude
compression and zonal compression , where was compression
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between spectrum contour image and spectrum transform image ,
and rate compression from 10% to 50% .

Amplitude compression: This way based on taking the pixles that
have less value in pixels original image and equal zero according
to compression proportion and according to the following formula:

Compn = (compression rate*(m*n)) /100. (6)
N=1,2,3,4,5.
m*n = size image.

Zonal compression:This way based on read matrix image from
end ,or rather ,according compression rate we taking another pixles
in matrix and equal zero.

2- Mean Square Error (MSE)

The MSE is the cumulative squared error between the compressed
and the original image[21].

0"YO — ) 80 )aBio
T (7)

where

I(x,y) is the original image, I'(x,y) is the approximated version

(which is actually the decompressed image) and M,N are the
dimensions of the images. A lower value for MSE means lesser
error.

3 -Image Transformation
Besides representing images in the spatial domain (i.e. the Cartesian
coordinates), images can also be representeadny other domains.
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The one that is used most often in image processing is the frequency
domain. In order for an image to be represented in the frequency
domain, one or more transformation must be performed. Readers
have probably seen thelimensionaFourier transform in a signals

and systems course. TheD2nensional Fourier transform can be
applied to images to obtain their frequency representations.-The 2
D Fourier transform is actually an extension to tHe g&ase. The
transform is given mathemaidilly by:

Hu,v)= T Tk(x,y)e ~rAele) g dy (8)

- =t

and the inverse-B Fourier transform is given by

0w

h(x,y)= J IH(u,v)e Pele ) gydy (9)

—_ -t

o0
g9(p,0) = / g(pcos — ssinf, psinf + scos ) ds (10)

- 00

Results and discussion

We have some images type gray level (‘bmp’) with different sizes
for the application of the paper fig(1) , where we calculated the
shape and uniformity in table[1,2,3,4] ,and fig [2,3,4,5] for each
type of types threshold and took recognition for ialages by
dividing the heights value for image of shape the best discrimination
image.

Mdc Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§



International i bl iy iy
Science and Technology Journal VOIUME 16 P C JT FC  juersios teone snd e dmrs

hul &7 Il 4A yo - January2 091 O T f ISTJ}\Q

We found that shape by used first method of calculate
normalization created best value by-Gaurrence matrix in image
(1) compared with the rest of images, and by Batropic , image
(5) was the best , and by using Quad tree method image (5) was also
the best.

Second method best from first method of normalize where image
(1) given the best result in table [3,4] and fig[4,5].

General , best method of use nolime&a she second method
therefore been used to obtain the best shape .
For calculate the best uniformity were selected testing two method
of normalize, we found that second method was the best way.
The mean square error (MSE) for each type of the thrineesfhold
between original image and contour image were calculated, with
using types from transformation which are Dct2, Fft2, fanbeam, and
radon transform, Then the spectrum of contour image and for all
types transformation were calculated, as showntable[5]and
fig[6] .it has been noticed that by using MSE-@mxurrence matrix
,there we smaller value of MSE in Dct2, while Fft2,Fanbeam,Radon
transformation the values were relatively large. Table [6]
fig[7]show the MSE by using pun entropic threshaidl MSE by
using Dct2 transformation. The values show that the value of the
former is larger than the latter method. while the values of fanbeam
and radon were smaller than Fft2. As regards Table [7],fig[8] show
by using Quadtree method , Dct2 transfomas smaller in values
Fft2,fanbeam,radon transform.
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Image (1) Image (2)

orginal Image Olygial linage

Image (4)

orginal Image

Image (5)

Figure (1) Testing images
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3 First method of calculate normalization, it was found that the
number of pixles small and large from threshold.

Table (1) shape measure between original image and threshold mage

Method Image 1 Image 2 Image 3 Image 4 Image 5
Co 2.9015e+003 8.1274 | 33.9526 [2] | 9.9816[4] 20.7788[3]
occurrence [1] [5] 0.0117 0.00344 0.00716
matrix 1 0.0028
method
Pun entropic| 10.0527 [5] | 12.9271 | 10.9351[4] | 41.2993[2] | 515.3820[1]
method 0.0195 [3] 0.0212 0.080 1
0.025
Quad tree 1.0755[2] | 0.0783[5] | 0.6498[4] 0.6775[3] 1.8222[1]
method 0.590 0.043 0.357 0.371 1

This table shown the values of the shape by using thettivesghold

methods and it has been noticed image (5) was the best images by
using pun entropic and quadtree threshold ,where value shape a

round 1, while image (1) was the best by using-occurrence
matrix threshold. as shown in figure (2).

Table (2) uniformity measure between original image and threshold

image
Method Imagel Image 2 Image 3 Image 4 Image 5
Co-occurrence | 1,4654e+029[3] | 1.3592e+030[2] | 1.5464e+039[1] |2.0820e+021[5] | 6.1849e+024
At 9.476e-11 8.79¢-10 1 1.346e-18 | 4.002e-15[4]
Pun entropic | (,1258[5] 0.4067[3] 0.2570[4] 1.7022[2] | 66.0852(1]
1.903e-03 6.154e-03 3.889¢-03 0.0257 1
Quad tree 12.2919]2] 0.5997[5] 4.1739[4] 5.5871[3] | 31.3154[1]
0.392 0.019 0.1332 0.1784 1

By Using coeoccurrence threshold image (3) was the best image
with value of uniformity measure 1, as shown in figure (3). And by
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using pun entropic and quadtree threshold image (5) was the best
image with a value of one .

Fig ( 2) shape using First method of calculate normalization

Fig ( 3)uniformity measure between original image and threshold image
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3 Second method found small and large direct from value

threshold
Table (3) shapaneasure between original image and threshold image

Method Image 1 Image 2 Image 3 Image 4 Image 5

Co-occurrence| 2.4934e+003| 2.1642e+00| 620.5135 | 377.8748 | 278.0320
matrix method [1] 3[2] 3] [4] 5]
1 0.868 0.248 0.1515 0.111

Pun enttropic | 6.0151e+005| 4.2639e+00| 3.8239e+00| 1.6876e+00| 8.3729e+00

method [1] 51[2] 5 [3] 5 4] 4[5]
1 0.7088 0.6357 0.280 0.139
Quadtree | 5.4414e+003| 2.1866e+00| 1.6316e+00| 1.0263e+00| 619.5426
method [1] 3[2] 3[3] 3[4] 5]
1 0.4018 0.299 0.188 0.114

The best image in théaree threshold methods was image (1), in
which the value of the shape was around one

Table (4) uniformity measure between original image and threshold
image.

Method Imagel Image 2 Image 3 Image 4 Image 5

Co 1.2593e+02| 3.6193e+03| 2.8262e+04| 7.8819e+02| 8.2757e+02

occurren 9[3] 2[2] 0[1] 2[5] 5[4]
ce 4.455e12 1.28€08 1 2.7888e18 2.93e15
matrix
method

Pun 5.2305e+00| 4.6399e+00| 2.5980e+00| 1.1041e+00| 1.0898e+00

Entropic 4[1] 4[2] 4[3] 4[4] 4[5
method 1 0.887 0.496 0.211 0.208
Quadtre | 6.7250e+00| 4.4690e+00| 1.2989e+00| 9.9777e+00| 1.0986e+00
e 4[1] 4[2] 4[3] 3[5] 4[4]
method 1 0.664 0.193 0.148 0.163
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By Using ceoccurrence matrix image (3) was the best image giving
a value of one of uniformity measure , while image (1)was the best
image giving one bysing pun entropic and quadtree threshold.

Fig (4) shape using second method of calculate normalization

Fig (5) uniformity using second method of calculate normalization
Table (5) mean sequre error using Caccurrence matrix method
between original mage and extracted contour
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Dct2

4.5635e+008

8.8007e+008

3.6381e+007

2.9053e+008

2.4416e+008

Fft2

2.5903e+013

2.1897e+010i

4.8509e+013

4.0085e+011i

2.3617e+011

3.0904e+0009i

2.7614e+012
+6.9268e+009i

2.3007e+012

2.3701e+010i

Fan
beam

1.2022e+013

5.2146e+013

9.2242e+011

2.5553e+012

2.2767e+012

Radon

1.3592e+013

6.0780e+013

1.0033e+012

2.7941e+012

2.5469e+012

MSE by using DCT2 transformation was small compared with
FFT2 and Fanbeam , Radon ,image (3)was the best giving smaller
MSE than( 4,5,1)images while image (2)gave large MSE

Fig(6) mean square error using-Gocurrence matrix method between
originalimage and extracted contour
Table (6) mean sequer error using Pun entropic method between
original image and extracted contour
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Dct2 0.4398 0.0501 0.6928 0.4470 0.5491
Fft2 3.9583e+009 | 4.1491e+00| 8.9511e+00| 8.9649e+00| 9.7320e+007
+5.6306e+003i 9- 7 7 +1.8898e+00
5.0757e+00| 11 7345e+0| +2.7054e+0 2i
si 02i 02i
Fanbeam| 2.2766e+004 | 1.3298e+00| 3.3483e+00| 2.3861e+00| 3.3473e+003
4 3 3
Radon 2.4461e+004 | 1.3783e+0| 3.5890e+00| 2.5953e+00| 3.5524e+003
04 3 3

Fig (7) mean square error using Pun entropic method between original

image and extracted contour
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Table (7) mean square error using Quadtree method between original
image and extracted contour

Method | Image 1 | Image 2| Image 3| Image 4 | Image 5

[AN]g
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700+9€96E'T 00+3C.LVE'T
€00+3€9¥.°¢ [£00+9E06S°¢C
€00+30T¢S’E [E00+9TCIE'E

Image (3, 4, 5) giving smaller MSE using of four types transform
while image (1,2) given larger MSE values.
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Fig(8) mean sequer error using Quadtree method between original image
and extracted contour

By using types of compression Amplitude and zonal
compression while calculating MSE between spectrum contour
image and spectrum. compressed image by rations ranging from 10
50% from spectrum contour image.

This the table showBISE values using Dct2 of five images and of
two types compression zonal and amplitude , where was results
obtained using amplitude smaller than using zonal compression ,and
increases MSE values with rise compression ratio
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contours using Ceoccurrence matrix method for (Dct2).
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< zonal 162.9097| 277.6839| 91.4297 | 253.2611| 167.5944
B amplitude | 426.2654| 818.5663| 0 380.8446| 320.8231
< zonal 116.9370| 174.5925| 36.4923 | 152.1090| 96.6197
.m S amplitude | 389.8477| 779.1495| 0 368.4979| 298.9434
.m < zonal 76.5648 | 105.6643| 10.0398 | 83.8311 | 50.3697
m.% amplitude | 318.7012| 690.7430| O 317.5158| 248.5139
m < zonal 47.6972 | 70.5982 | 1.0125 | 47.1167 | 24.9592
& amplitude | 268.2783| 561.9192| 0 250.4108| 182.1924
< zonal 18.8492 | 43.1233 | 0.4349 17.9759 | 8.8302
3 amplitude | 235.6467| 391.6499| 0 157.4464| 90.1123
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Table (9) mean sequer error between original andeconstructed

contours using Ceocc matrix method for (radon).
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zonal 5.0855e+010 7.4201e+010 | 1.1302e+010 | 1.1440e+010 | 600+9¥365'S
S
Q | amplitude | 3.1665e+010 2.4233e+010 | 7.1748e+009 | 8.6185e+009 | g00+8982Z'€
zonal 3.9054e+010 6.9608e+010 | 7.0954e+009 | 8.3780e+009 | 00+30S¥Z ¥
S
= amplitude | 2.7408e+010 5.7990e+009 | 3.0741e+009 | 7.0423e+009 | gop#® V¥ ' 2
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~
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o
= IR .
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a
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In radon transform the results obtained relative of results obtained
of fanbeam transform where MSE values is large.

Conclusion

According to the obtained results, we have found that using quadtree
threshold method in image processing is the best method to give
accurate results. As regards the transform types, we have found that
DCT2 is the best. Finally, it has been found that rbsults of
amplitude compression are better than the zonal compression.

Recommendations
1- Recommendations include the development of research in
the study of space science.

2- Developing factory production speed for millions pieces
with the same internationaleasurements and standards.
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Abstract

For decades, water hammer problem idrepower plants attracts
many researchers and engineers for its complexity and importance.
In this study, a theoretical investigation of an orifice surge tank is
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conducted. A mathematical model is derived based on continuity
and momentum principles. Thegssem of ordinary differential
equations is solved numerically using Ruikgdta, RK-4, method

and compiled by MATLAB. Results reveal that increasing the eross
section area ofhe surge tank and friction coefficient of the main
pipe will lead to a corrg@nding decrease in water first upsurge
levels at the tank and discharge rates as well. The same effect is
noticed when orifice friction coefficient is considered. Moreover,
the damping effect of orifice friction coefficient on water upsurge
levels and disharge rates is more remarkable when compared to
friction coefficient of the main pipe wall. Finally, for orifice surge
tanks, wave damping time is remarkably small.

Keywords: Orifice surge tank, Water hammer, Fluid transients,
First upsurge.

1. Introduction

Hydropower uses hydraulic turbines to convert energy in flowing
water into electricity. Such a source is one way of electrical
generation from renewable potential sources. Usually, a
hydropower plant is made up of the reservoir, water tursnete
tank, penstock, hydraulic turbine, speed governor, generator and
grid [1]. Various turbine operations such as load acceptance, load
rejection, and combination conditions produce transients in
hydropower station, which are directly related to thetyadf whole
hydropower station and local power grid, even resulting in
substantial damage and human loss in some cases [2].

A surge tank is an open chamber; open standpipe or a tank
connected to the conduits of a hydroelectric power plant or to the
pipeline of a piping system, Figure (1). The main functions of a
surge tank are:
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1 Reduces the amplitude of pressure fluctuationseligcting the
incoming pressure waves.

1 Improves the regulating characteristics of a hydraulic turbine
because; it reduces the water starting time of a hydropower
scheme.

1 Stores or provides water. The water in the pipeline is, therefore,
accelerated or decelerated slowly, and the amplitude of the
pressure waves in the system is reduced [3].

The surge tanks can be divided into two main categetles open

and the closedusge tank. The open surge tank is connected to the

atmosphere and therefore usually placed quite close to the surface.

The simple surge tank, the two chamber surge tank and the

differential surge tank are examples of the open surge tank. The

closed surgeank, which is a complete different solution that consist
of a underground cavern filled with air, creating an air cushion
inside the cavern that works as a damping ddvice

Surge Tank ~

Main Reservoir,
Penstock

Tunnel ?

— ——
Figure (1): Schematidrawing for a surge tN

Whenthe entrance to the surge tank is restricted by means of an
orifice, it is called an orifice surge tank.

Several studies and researches have been conducted on the hydraulic
transients in hydropower plants. This issue attracts many
researchers and Engineers due to its complexity and importance in
practice. In a previous study [3], authors studied the design

’
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considerations for surge tanks to control the problem of water
hammer in hydropower stations. The study focused on the
theoretical investigation of a simple surge taiike effect of
different parameters such as friction losses coefficient and surge
tank cressectional area on the water surface oscillations of the tank
and the total discharge were analyzed and investigated. System of
nortlinear ordinary differential equations were numerically solved
and manipulated. Results show that increasing «estoral area

and friction losses coefficient results in decreasing surge tank level
and discharge rates. In addition, the height of the pressure waves
and fluctuations that induced by the water hammer was reduced and
steadier.Azhdary M [5], formulated the goweing differential
equations for determining the maximum and minimum surge
heights and the fluctuations occurring in the surge tank. He made
some adjustments in the friction term. The friction is usually
nonlinear. He determined the general solution fes¢hequations by
using nordimensional analyses. Verhoeven et al [6], conducted a
comparative study on some of the commercial types of air chambers
used to dampen the wave in compressed pipelines, including the
classical air chamber, the classic type tber balloon, the classical
type with two connections and finally the modern type of isolated
air chambers. Basic principles have been applied to investigate their
operation under different working conditions and locations.
Experiments were carried out feach type. They concluded that
classical air chambers were the best in wave damping and control
when compared to the isolated type. Pinar B. [7], conducted a
theoretical study to determine the dimensions of surge tanks in
hydroelectric stations under dfent design and operating
conditions. In this study, three types of surge tanks were considered
namely, simple tank, orifice tank and differential tank. The
governing differential equations for water hammer problem and
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their solution were derived and mpualated. In addition to sizing of
surge tanks by deriving empirical relationships based on nonlinear
analyzes and conducting an economic study on them. Arbanovicz et
al [8] conducted a study on the problem of water hammer in flexible
polymer tubes by intiducing and analyzing a new mathematical
model, where a new term was added to the equation of continuity to
describe the deformation in polymer tubes. Mechanical behavior
was described using the Kelvifoigt model. Theoretical results
were compared with @erimental ones in literature. A comparison
between the simple surge tank and the orifice tank was done in
damping the wave height and reducing the damping time. This was
conducted by calculating the different design variables such as wave
height, discharg rate, friction coefficient of the pipes and friction
coefficient of as a function of time. They discussed the results and
wrote down conclusions and recommendations.

In this paper, controllingvater hammer problem at hydropower
plants is theoreticallyrealyzed and investigated. Design principles
of an orifice surge tank are implemented. The effects of different
design parameters under different working conditions are also
considered. These parameters include; the friction coefficient for the
pipeline, fiction coefficient for the orifice, surge tank height and
surge tank crossectional area.

2. Mathematical Modeling

In this study, the mathematical model mentioned in references [7]
and [9] is adopted. The governing differential equations were
derived byapplying the principles of continuity and the momentum
to a small differential element of the liquid with a specific control
volume. In order to simplify the modeling and solving of the
governing differential equations,, some assumptions are made as
follows:
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i- The walls of the main pipe (tunnel) are inflexible, and the
liquid (water) is not compressible.

ii- The inertia of (water) in the surge tank is very small when
compared to the inertia of the water within the main channel,
and therefore it can be neglected

iii- Loss of pressure can be calculated using the steady state
equations of the corresponding flow velocities.

2.1 Orifice Surge Tank

In the orifice tank, there is an orifice obstructs the flow of water into
and out of the surge tank, located betweemthaa channel of the
water and the surge tank, as shown in Figure (2). The governing
differential equations written below are derived based on continuity
and momentum principles.

\'Z
t h
y : EGL J\ '\
h 4 " HGL 4
Qs Ho
Reservoir As —
Tunnel valve
:I?f Y
Q —= Lj \\ —»Q[—ur—
B L o Orifice )

Figure (2): Analysis of an orifice surge tank.

At _9A (5 ca vl o N 44 4 4 4 &
d_tt=Tt(-z €Q,|Q| C(-),fQS|QS|). .éééeéé. (1)
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Where:Qs, Qt, Qur = water discharge rate in the surge tank, water

discharge rate in the tunnel, water discharge rate of the turbine in

(m3/s); At, As = crosssection area of the tunnel, cresection area

of the surge tank (A C = friction coefficient of the tunnel wall;

Z= Water | evel i g=grabitg(mBur ge tank
= length of the main channel (n)s time (sec). ;

hi, hv, ht, Ho = pressure head at the entrance, pressure head resulting

from the velocity at entrance, pressure loss due to friction ancl stat

pressure head (m), respectively;

Cort = friction coefficient of the orifice.

2.2 Solution Procedure

The solution procedure is mainly depends on solving the system of
ordinary differential equations numerically, in accordance with the
initial conditions and the operational data shown below. This is done
by using Runge Kutta, (RK) method and MATLAB softare.
Initial conditions and operational data of a virtual hydroelectric
plant are;

(Z (0) = 0 (m), Q(0) = 300 (rd/s), As(0) = 100 (), C (0) = O, er
= 0 (n¥/s), L=500 (m), A= 80 (n?), Cor= 0. 1, eet 0.5

3. Results and Discussion
3.1 The effect of varying crosssectional area of the surge tank
on the surge tank level
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Figure (3) showthe effect of varying the crosectional area of the
surge tank on the surge tank level. It is clear that, as the- cross
sectional area of the surge taimicreases, the surge tank level
decreases.

0.04
0.035 / / Area,200m2 |

TR/ ) VA I — —— LS Aread00m2 | |

0,025 //“\\ --------- Area,600m2
E o002

-
—or
\Q& \
"»-..,‘_m-
Fo g A W— e 0y, agzom===sinsaies T
\ 50 100 200
-0.005

Time (sec)

Figure (3):The variation of surge tank level with time
at (A=200,400 & 600 rf)

This is attributed to the fact that in order to keep the same surge tank
water volume, increasing the cross sectional ianpéies decreasing

the tank levelln the figure below, the first upsurge level in the tank
decreases from about 0.036 m at 260ter0.0125 m at 600 It
should be noted that the first upsurge level in the orifice surge tank
is very small due to the significant effect of the orifice where the
pressure head is reduced due to the effect of friction coefficient at
the orifice of the tank. Moreover, themt required for surge
damping is also small. It is about 200 seconds.

3.2 The effect of varying friction losses coefficient on the surge
tank level
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The effect of varying friction losses coefficient on the surge tank
level is illustrated in Figure (4)It is clear that, as friction losses
coefficient increases, the surge tank level decreases. This is
attributed to the fact that increasing the frictloeses coefficient

will resist the flow motion and reduces its travelling speed as a result
of high sheastresses which induced between the pipe wall and the
fluid.

0.16 L‘ / —C=00
0.14 /1 y _____ C=0.1
o ANWA
o I/ y ........ Cc=02
Y VAVAN
A\
U
0,02 50\ —- ?~
0.04 \ \ —

Figure @): The variation of surge tank level with time at
(C=0.0,0.1&0.2)

The water level of the tank decreases from about 0.17 m when the
coefficient of friction (C = 0) to about 0.041 (C = 0.2). As a result,
increasing the coefficient of friction of the main channel will
positively affect in reducing water level fluctuationsdawater
hammer problem in general. A gain, the time required for surge
damping is very small, about 200 seconds.

3.4 The effect of varying friction losses coefficient on the
discharge rate
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In Figure (5), he effect of varying friction losses coefficienmt the
discharge rate is shown. Increasing the friction losses coefficient,

results in decreasing in the oscillations of the discharge rates which
result from transient effect.

350

300 ——C=00
----- c=01

250

; ......... C:02
200 4

'\

3
150 3

:\

il

':\ \
100 3\

o\

AN \
50 >

Discharge (#/s)

PR B B St CEL T T T T T T S S O L T T T T e T T oW 0w 09 09 3 0]

01 0/2 03 0/4 0/5 0/6 0{7 0.8 09 L

T

-50
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Figure (5):The variation of discharge rate with time at
(C=0.0,0.1 &0.2).

This may be attributed to the same reasons mentioned above,
increasing the friction losses coefficient results in a high shear
stresses which induced between the fluid and the pipeline Wadl.
discharge rates decreases from about 388 mhen C=® (no
friction case) to about zero when C=0.2. In addition, very short time
is taken to diminish discharge rates, only about one second.

3.5The effect of varying crosssectional area of the surge tank,
friction losses coefficient and friction coefficient of the
orifice on the first upsurge
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Figure (6a) shows the effect of varying cross sectional area of the
orifice surge tank on the first upsurge level of the tank. As expected,
by increasing the cross sectional aresheftank, the first upsge

level of water in the tank is reduced. The first upsurge level changes
from about 0.13 m at cross sectional area of 5@rabout 0.008 m

at 1200 m. It can be also observed that the rate of change in the first
upsurge level after the value of 0.0labcross sectional area of 750
m? is very slow when compared to the counterpart before this value,
so it is not feasible to increase the aretheftank section more than
this value. In the same way, Figure-dp shows the effect of
increasing orificeriction coefficient of the surge tank on the first
upsurge level of the tank. As orifice friction coefficient increases,
the first upsurge level of water in the tank decreases significantly.
In general, the first upsurge level changes from 0.09 m:at 0.1

to about 0.022 m atdk= 0.5 It can be also observed that increasing
the orifice friction coefficient beyond the value 0.35, is not feasible,
as the change in the first upsurge level of water in the tank will not
be significant. Figure (@) shows the effect of increasingction
coefficient of main channel wall on the first upsurge level of water
in the tank. As the friction coefficient increases, the first upsurge
level of water in the tank inversely decreases. In general, the first
upsurge level changes from 0.16 m at@(no friction wall, smooth
pipe case) to about 0.02 m at C = 0.5. It can be noticed that
increasing the friction coefficient beyond the value (C = 0.3), will
not be feasible, as the change in the first upsurge of water in the tank
will not be important agmore.
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Figure (6a): The variation of the first upsurge level with surge tank
cross sectional area
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Figure (6b): The variation of the first upsurge level with orifice friction
coefficient.

HHO Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§



International gyt A0 sy
Science and Technology Journal VOIUME 16 P C /T IC juorstiost tene s g st

hul &~ I 4A yo - January2 091 O T F ISTJ%&

0.18
0.16

0.14 \
0.12 \

E

s \

)

o

5 01 \

2 N\

S 008 N

£ 0.06 AN

0.04

0.02

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

Friction Coefficient, C

Figure (6¢): The variation of the first upsurge level with friction

It is worth noting that the effect of orifice friction coefficientC
on the first upsurge level of water in the tank is more rapid and active
when compared to the main pipe wall friction coefficient, C.

Conclusions

A theoretical study for an orifice surge tank that designed to
suppress water fluctuations and transienis irydropower plant is
conducted. In this study, a system of ordinary differential equations
is simultaneously solved and manipulated numerically. Runge Kutta
(RK-4) method is implemented. A computer program in MATLAB
is written and compiled. The effect different design parameters
and operating conditions on water level and first upsurge at the
orifice surge tank is investigated. The main findings of this study
can be summarized as follows:

In general, it was observed that with the increase in the cross
sectional area othe orifice surge tank, the water level and first
upsurge of water in the tank are decreased, the increase in the area
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led to a corresponding decrease in water level and discharge rates
fluctuations. Moreover, the same effect is notiedten increasing

both friction coefficient of the main pipe wall and orifice friction
coefficient of the tank. The greater the coefficient of friction is, the
lower the water level of the tank becomes. In the same manner, the
orifice friction coefficient ofthe tank does so. When compared to
the effect of friction coefficient of the main pipe wall, the orifice
friction coefficient has more quick and fast influence on the
reduction of water first upsurge levels and discharge rates at the
tank. Careful concershould be taken into consideration when
designing such surge tanks. In addition, time required to damp the
surge wave is remarkably small, this makes orifice surge tanks more
reliable and suitable for water hammer control applications. The
final decisionfor using such tanks also depends on other factors
such as cost, topography, location, operational conditions, type of
equipment and machinery used, load requirements on turbines, labor
.. etc.
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Abstract

In this study, the effect of nozzle diameter is investigated
experimentally on the shape and size of the AZ31 alloy powder
produced via the gas atomization method. To do this, tests are
carried out at a constant tenngieire of 790 °C, with a gas pressure
of 35 bar and by applying nozzle diameter at four different values:
2,3,4,5 mm. The atomization of the melt is done with argon gas,
while scanning electron microscopy (SEM) is used to determine the
shape of the AZ31 peder produced, XRD and XRF analyses are
applied to determine the phases generated in the internal structures
of the powders produced as well as the percentages of each phase.
Also, a lasefassisted measurement device is used for powder size
analysis. The gneral appearance of the AZ31 alloy powders
produced is in the form of ligament, rod, droplet, flake and spherical,
and most of the powders got into flake and spherical forms
depending on the increase in gas pressure. It is determined that the
finest powde is obtained at a temperature of 790 °C and a gas
pressure of 35 bar at a diameter of 2 mm, and that the overall powder
get in form of both droplet and spherical.

Key words: Gas atomization, AZ31 alloy powder, nozzle diameter

1. Introduction

Magnesium is known as the lightest engineering metal
having a density of 1.74 g/épthat is 35% less than aluminum and
75% less compared to primary metals used today [1,2]. In
comparison, magnesium has a remarkable hardness and brings
many benefits sut as better specific strength and increased
absorption capacity [1,3]. The AZ31 series alloys are one of the
most common magnesium alloys thanks to their lower cost, better
resistance to corrosion as well as mechanical strength obtained
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through adding alumum, zinc and manganese [4,5]. In this family

of alloys, the AZ31 alloy has additional structural strength since it
precipitates from the magnesium matrix and forms dual precipitates
with aluminum and manganese [6,7]. Furthermore, as it adds to the
strengh of these materials with fine microstructures, producing
them with | ow formability such as
alloys with powder metallurgy today has turned into a necessity in
the industry. For this reasgmowder metallurgy has been proved t

be an option in manufacturing methods like casting, hot and cold
pressing, and machining.  Whereas coarsestructured
microstructures can be formed via casting, powder metallurgy is
regarded as a useful method so as to come up with finer
microstructures [®]. Making composites with the help of the
powder metallurgy method, characteristics like increased surface
wear resistance, surface friction and surface tensions can be
achieved at high temperature [10,11]. Powder production technique
using this method an be carried out in four different ways:
mechanical, chemical, electrolysis, and atomization. Among the
other methods, gas atomization is the most common for the purpose
of obtaining fine and spherical powdefihe primary reason for
demand behind spheatpowder material is that powdpowder
contact in pressing and sintering stages has to be both homogeneous
and multidirectional [12,13].In this respectatomization can be
described as the degradation and solidification of molten metal into
tiny droplds using either water, air and gas pressures or mechanical
pressure. In return, the atomization process has 4 different forms:
water atomization, gas atomization, centrifugal atomization, and
vacuum atomization. Producing over 60% of the metal and
nonmetdic powders with gas atomization makes has made this
specific method an advantageous one over the other forms. Gases
including air, nitrogen, argon and helium can be applied as
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pressurized fluid so as to decompose the liquid metal bundle in gas
atomizatior{14]. In other words, one can produce any form of metal
and alloy powder which can be melted using the gas atomization
method. In doing so, there are major factors at play, mainly the type
of gas, its pressure, nozzle diameter and melting temperatufee As
gas pressure is added, the temperature and viscosity of the molten
material tend to drop, thereby allowing the formation of smaller
powders [15].

2. Experimental Work

Experimental studies were carried out at the Gas Atomization
Unit at Karabuk University Faculty Manufacturing Engineering
Department of Technology Faculty. The Gas Atomization Unit
shown in Figure 1 consists of seven basic parts:

1. Melting furnace,

2. Atomization tower

3. Nozzle and nozzle holder
4. Powder collection unit

5. Gas sytem

6. Cyclones

7. Control panel

The melting furnace is designed and manufactured to operate
continuously at approximately 1200 ° C. During the melting, gas

inlet and outletinits are placed on the side of the melting furnace in

order to form a protective gas in order to prevent the formation of
oxide as soon as and after atomization

H O Copyright © ISTJ wAmYcse WAL
wT XUYbKOFM am§




International Ay s 5 v

Science and Technology Journal VOIUME 16 P C /T IC  juurast st e T st

1 _ &~ Il 4A y¢ : January2 09107 f IST.-I/\

Powder
collection
unit

Gas system

Figure 1. Gas atomization unit

In order to control the flow of the melted metal in thdle Figure
2b, the worm screw system and the graphite stopper were used. The
melting furnace is shown in Figure 2a.

Magnesium alloy AZ31 has a melting temperature of 620 ° C. The
leakage temperature of the materials ranges between 150 and 200 °
C of meting temperature. For this reason, a minimum of 790 ° C, a
maximum of 850 ° C and an average temperature of 820 ° C.
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Figure 2. (a) Image of the interior of the melting furnace (b) Melting pot

The liquid metal was heated for one hour after reachingetigred
temperature, and the graphite plug with the helical screw system was
manually turned up and the metal flow was ensured. During the
metal melting process, argon gas was released at low pressure (about
2 bar) in the furnace to protect the dissolusgtal against the onset

of oxidation and combustion reaction.

The atomization tower of the Gas Atomization Unit is shown in
Figure 3. The produced powders are collected in the powder
collector located at the bottom of the atomization tower.
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Figure 3. Atanization tower.

In order to atomize the liquid metal, a closely coupled supersonic
nozzle holder with a circular hole is used in Figure 4a. Nozzle holder
and nozzles are made of stainless steel.

The nozzle (Figures.4, a and b) is located on the nozzleralthe
furnace. Four different nozzles with diameters 2, 3, 4 and 5 mm were
used. In closely matched systems, the heating of the nozzle is
extremely important.

Figure 4. (a) Nozzle holder and Nozzle (b) Front view (c) Top view
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If the nozzle is not heéad sufficiently, the temperature of the melt
metal at the nozzle end will decrease and the liquid metal flow will
decrease. Uslan and Kigukarslan [20], in their study on the
experimental investigation of gas atomized tin powder production
parameters, theffect of back pressure at high pressures caused by
molten metal. Therefore, the nozzle holder and nozzle used in this
study were placed in the interior of the melting furnace to prevent
the solidification of liquid metal in the nozzle. The test was daarrie
out at nozzle diameter of 2,3,4 and 5 millimeters.

The produced powders are collected in the lower part of the
atomization tower and in the lower part of the two cyclones
connected in parallel to the powder collection unit Figure 5.

Figure 5. Powdecollection unit.
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