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Studying the effect of aqueous extract of Thymus vulgaris on
Escherichia. coli & Staphylococcus. aureus in vitro
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Oy — duhll 4uml) 4

oadlal)
S Thymus Vulgaris el S Galiiad) 55l duhal cadll 138 aea
o Wil Aol Gliell Jie &5 < Slaph. aureus \LyiKg E. coli Lysss
Glaliiudl odgl LSl duslua Hlaal ehal & calall )0 ddiae Jo die
Clhilaal gan il ke & gay G b @l W OIS 1Y L Ayl
sl aladl) o gl Claliaall £, 0ON Ly daclies lidl glal gl
Laddiiaal) Digaal) clabadll G (e s3Y) < Ceftriaxone (CRO 30ug)
Gl aladl s 0 LaKll s o g 8 27mMm Ly dakiey
Staph. aureus LS duslus ls) il cyelil Ly Ampicillin (AM)
SXT ) N aliadl) o Ligal) lalizaall
chladl Gn e @#Y) oIS Trimethoprim/Sulfamethoxazole (25ug
sleadlly il Al LyaKd) Ly 26mm caaly L ddhaies deddid) Ligal)
210 and 300) S5 jieil Sl Jolaall of il coiy Sl (AM) (ggual
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Jslaall Jelal L . 14mm ki £. €Ol LyiSs aua raaly il ekl (mg/ml
bt it dshie Slaph. aureus L yi&s s Thymus vulgaris ic il P/
>S5 ae 20.5mm jla dadn dshieg 300mg/ml (S5 vie 25.5mm
sl S Jeladl 35 om Ak e @l of e Jy 13ay 210mg/ml
Lafnl) dalaie Hlad aajl e sl Al Jslaall 585 o) LalSa Loyl dalaie i
@al clg e am giejll L0 Auhy s s alb @l DA o
Staph. 5 E. coli Ly Lusbus sl ehals cas LS (@lyhiy Lya<)

@Al Ak clilal gureus

Abstract

This study was introduced to study the effect of aqueous extract of
Thymus vulgaris on Staph. aureus and E. coli. The samples of
bacteria were collected from the general hospital of Yefren. The
result of antibiotic susceptibility test for E. coli showed that
Ceftriaxone (CRO 30 pg) was the strongest antibiotic with zone of
inhibition of 27mm, whereas the bacteria was resistant to the
antibiotic Ampicillin (AM). For Staph. aureus, the antibiotic
Trimethoprim/Sulfamethoxazole (SXT 25ug) was the strongest
with zone of inhibition of 26mm, while the bacteria was resistant
to the antibiotic Ampicillin(AM). The aqueous solution of Thymus
vulgaris with concentration of 300mg/ml showed a zone of
inhibition of 14mm and 25.5mm against E. coli and Staph. aureus
respectively, whereas the concentration 210mg/ml showed a zone
of inhibition of 14mm and 20.5mm respectively which means there
is a positive relationship between the concentration of aqueous
solution of thymus and the diameter of inhibition zone, as the
concentration increases, the diameter increases. It is recommended
to study the effect of Thymus on other kinds of microbes (bacteria
and fungi). As well as, to study to effect of other medicinal plants
against E. coli and Staph. Aureus
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Introduction daadal)
<8 Leuk  Staphylococcus aureus (Staph. aureus) LS xa)gn
(E. col) LysSd Laails W (olsanlly oluy) alag (Bl Lbaladl) 4022y
L) adlall o gl eladd aub (Sl axs Escherichia coli
A Lauliall Cagylall lgh cuig 13 dagae 0585 of oSa 3 Opportunistic
Zo et G (yalye) Calita 2l adil) die dadal) Ll aladid ¢ LS
lgilly anll salima 35S ¢ miall ¢Jlaad) 2l Gabal Lgiag CYIAT (o 212el
Aabally Al pdal (alel) Gl ol e I Yy calS adhalld sl
Al 5y die Al QlaeY) Aatiuls calse (ahel) sl e waal) )
S i) Bl dalall Cilgally dediiall Joall cidaal gpydall Ol Al
Lot o g laal) Jilug okt e afihall 5558 salys Ligeall cilalinall ddled
Loy byl ED (s E. 0Ol Ly iy gl cilaliaal) Jee dagliag
Diarrhoeal diseases a.lguy) saleyls (Meningitis Llaud) clgall Y
Meningitis Associated E. coli (MNEC) L,iS .adsl) cllluall caligilly
2l & (MNEC) LSl sda sae aly Ladies Llawd) Glgill e Algid)
Oas Leladl Llawd) & Glal) sas e Ju 138 10000 cells/ml e 5]
(ool Bl Gl Gus o glaall el Gyl g AlaYl (el
JULY) vie Ll adlall Clpally eonall Jaat axe 5 cesll B Gyl
(Kaper et. al 2004) oulailly zogil Jie 52280 e (el el Lo Wil
Gsbay ol JULY) sae aly Cus Tegud JULY) bl ST Jlea) s
s (5) e dil ee e Jia Gsale (500) allall & Lsine 8anly Jlgad) sy

(2009 2s)

legui wllaly) €I o Urinary tract infections ausall cllleal) cullgil) sty
Uropathogenic E. (UPEC) g o E. COll LyiSs \gd Anaally ¢ lusy) dic
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Enterohaemorrhagic E. coli ) Lys<s  yias WS . (Zaki et.al, 2015) coli
Aey) Gaha) abiee o Algiad) A5 Gl Liajped) N1 (e (EHEC
Shiga—toxin 1.,sS$ .(El Batawi,1978) lee¥) U< gl v )
Shiga—toxin K&l sl a3y producing E. coli (STPEC)

Bloody (ssedl Jleadd) Jaii Glaidll salall (ahye¥) (e well Cans

Hemolytic uremic syndrome .l dlladll Lwysdl dadisgdiarrhea
-(Mellmann et.al, 2008) (HUS)

ol sl Sl b Staph. aureus Ly g S Gl pal (e
(Pneumonia 45,0 gl Jie AR Lol e daell GG ddneadl Ao
sda Il dalayl .Septicemia aall iasy Endocarditis il duiel gl
Calide 7 15) PIA e FOOd—poisoning Akl aews casd ol (Kar (yalya!
Clal) o s of oSa ) @AY Gab) (e SIS (Stark,2013) asaul)
aanll) alls Meningitis Llsudl Glgdlly  (Plata ef.al 2009 ) alasl
Aall 50 @t Lo ) Jsaall e Lyl oda ci€a 13) .Carbuncle (eaY)
«Scalded skin syndrome aall &l daPlie ¢ oligall tleaal laled) Giaas
Abscesses «ilal)ally Toxic shock syndrome  ladll dara daplia

.(El-Mishad,2010) Boils Jaleall ) déLayls

tie Al Ll ogall axdiad 3 Sl 2Ol Byl o adill Sia platy) el
3 Aapeall dpgaall el e 5l g s il dlgeal) ol dalal) sl
oaba¥) an z ddhis dnaee 2y Anldl)l clanhll OaRiel) il
oo lpes deladlly il #Mlal Lsall Jsb Osuisall aadiul LS cdailal
ladl saliadll gl LSiall (e 22l llia (2008 ¢en) lilal)

9 Copyright © ISTJ A giaa gohal) (358
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M



International gyt A0 sy
Science and Technology Journal Volume 23 sl P PP

Rl ashall Ay Ayl October 2020 i) ISTIJ/&

eiaal) A1a25Y1 e Siad Auls B Ll LSl 038 (g LIS (Kl dygadl)
(20066 lasked) LSl o3 Jand Faslial) adhal) i€ lgidlad 35 Eua L)

inal) (i) Laalall Cilgally dadiiall Jeall calaa copdall Ol Al A
leasii o0 g Ul iy sk e adhal) 553 53y Lisaad) clabiadl) 4llad b
blall alaayl I Jsall e aaall clgl 13g] ciugaall claliad) Jae dagliag
Ll Lgilaiie 4 Aalall ASkadd) o Lag AasaY) (e S Lgaladindy dlal
Lyt s (Alkaloids) 5 (Tannins) ie dijgaall eladl saliae ddled cliig  lly
LSyl 038 Ciavaly dugaadl Gl sda Jie ) Gdiald) ads Llas LSl (g
Osiall (landl€ il (e ddide ehial B aag s dsl) delia b Jax

(2006 «leddes) SLally Sl ¢3lsY!

A dhle sl Qlall o ) 2011 ple Loy b Laallall daall dadaie )bl
S il g 31 L call dleyl) Lageas dneall dlegl) 5 ald g0
Lodal) blal) Jlasiad sy gl ulall Ogeaiie allall € e %60 of
sciny alladl Ui o LSl alally ol ol b legad Aglga sl ]
) o) e st G Apelll Gl e ddadl Cladiadl o S

(2013 055375 Wya) o1l dalal) (mhe¥) ) aslayl dslss Gl gl

Y o rad bajlaels daball dSladl) daal Jon alell Gind) i lae Caneal
e OES O Cus Al A¥anall Leal) G gl GGl iy
Cilatie danlys Hdle IS0 eadle Ko Blihlly Lagiall GLLAYIS (alY)
Aafie Ldlad el clliey .lilall s3a aal gedll aay Ll e dalitie
Oo 2l Cad A Gball daual (G-ve) 5 (G+ve) sl (e daall olas
(2006 ¢ S 2013 (g als ue) lally plaad) (LDl aba)
Staph.  Bacillus — :Jw (G+ve) LysSll s owlall jiejll cuy Jadi

10 Copyright © ISTJ A% ghaa aaal) (368a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M



International gyt A0 sy
Science and Technology Journal Volume 23 sl P PP

Rl ashall Ay Ayl October 2020 i) ISTIJ/&

it ey E. coli; Entero — aerogenes : i (G-ve) Wiy aureus,
. (Zaborowska et.al, 2012 ) «ljhilly jlall s e Lad &5 datie

Aims of the study ) Gilaaf
¢ Lagle apailly Urine due (o Staph. aureuss E. coli LS Jye—

Al QalaY) G gai e il il 3l il Al

Staph. aureus; E. coli LyiS: sai e Gugall claliad) ey il 4y
Olalicaall 22g] lgiaglan (520 48 yzal

Materials and methods &l & kg 3lgall

g ARapal) Al g 15N oy cliall gas

ok Ae Alall Aml A1 ) A2EN sl Hoie & Al sda Cual
Js due (w Staph. aureuss E. coli LS (1 Bt die sl dlyg
2016 ol by jed Pl dlldy alall Oy 4diws (e Urine Sample
iy @bl Jala B colff Ly cey)y ¢ adinal) (e dual)l o Jeand) aay
Staph. LS ce))y; MacConkey agar  Jhall Ll e dSaudl
dLualall & cmagy Mannitol Salt Agar (MSA) Ly e aureus
Ald 2ay (Wil g Basgld 37°C Bla dnjs B el 24 sadincubator
Lo L3 cha) & Staph. aureus Ly E. €Ol LyiSs (e daise cdal
Cuasdy (G-ve) (e (GHve) LS gui (sl lgle Gram Stain ol
Wil glgil e casSll Bergey’s Manual (il Uy Jguall jgad) iy
.(John et. al, 1994)
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Luy e Ecolih LS ey cdpiKll glg) e capanl) A8y il
dudaasl) daylay Eosin methylene  blue L.y MacConkey agar
sle Lkl ey Staph. aureus LS Je ajaillStreak Method
Streak  Lulaadll 4ayhay Blood agar lawsy Mannitol salt agarl.s
Llail)  ladls Catalase  test plblkll jladl ¢)a) & WS .Method
Lyl t‘ﬁj e 2l Bergey’s Manual . (.. i, .Coagulase test
.(John et. al, 1994)

Sl (Al paldiual) juaal

Ja1a (e 2016 daud sile sed & Thymus vulgaris se ) s Gl Cieas
dapd (o sl Caatl 3hsY) sda Sl ey ulSy L Opk A
Gsauaall 138 (10 250 zie s GhsY¥) o2 ciake cpaadll o T A0 B
o dele 24 sad Jsladl W5 .%0.05 S5 shidl ol e 500mI wo
Hot  phliaall (sl fyne aladinls aiesall cliaill e 3030 Bl da
A ) el e paliall gl Gl DA Jeladll =iy saes cplate
G Jaly Caag (Glass Petri dishes Lala) g Gkl b paldiad) g
oaliied) Laug Lla Casdd o4l 3 534 37°C 5)ha ds )0 Dry oven Cieadl
ae> Spatula Hasials GLLY) e paldied) LiS S bl sl
Caad AN Jals Ades A A abng 2.589 4t)y OIS (Al) Glall aliidl)
(2008 (iSle) Hlasiay)

il Gua 300mg /ml S5 Stock solution el e Jslae juas
1 aadidy Sl eldl e Ml G el Galites e 1200mg s
-(210, 150, 105, 75 mg /ml)aasall 3810 jucass & Jolall
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dLgall claliaall Staph. aureusy E. coli LS dpulua L5a)

e Staph. aureus L,i<is MacConkey lawg Ao £, CON LyiSs gad aa
M e Ay Bperies I S cdicalall Jaly dele 24 sad (MSA) L
k8 Jlesials Muller—Hinton agar by b 53 e Lagia SIS &35 Cplasl
O3 ) o il aiae sa & Cotton swab s

Ceftriaxone (CRO), & ol G cwodind Sl dgall Glileadll
Ampicillin (AM), Sulphamethoxazole/Trimethoprim (SXT), Nalidixic
acid (NA), Cefoxitin (FOX), Nitrofurantoin (F)

zild) Muller-Hinton agar s shu e Lgall clibiad) galdl g
b GLLY) o3 Ciny 5 s e SIS Staph. aureus, E. coli xSy
E. Lokl Ll Jdele 24 5aal 37°C 8)la 450 2ic Incubator dicalal)
Liw ¢ (CRO, AM, SXT, NA, FOX)c&gall cilabiadl Galil caeriinl coli
(CRO, AM, SXT, sl claliadll )il cuonsi/ Staph. aureus i<
Augial) hbiadl Lo jed LSl flen oo RS Aiiaa dold SIAF)
dabadll gle) e caisll Bergey’s Manual oy dib e lalael el
(John et. al, 1994) L,i<l

shal) Ak aladiul Aaball a8 el LSl Lalua L)
Well-diffusion susceptibility
bl alatiuly Muller-Hinton agar Lkl dals Smm jlay jis 5 cija
Jslaall (e 20p1 s 3 dg i<l Aale aladiuliy (Derham tubes a5
JS Jala (300, 210, 150, 1055 75 mg /ml) ditde 5805 jesl Sl
sie dicalal) Jaly Cieiags Tas gadm s 4280 30 5ad GLLY) oS5 5 By
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S (2006 ciSle) Sle a9 dayylal Wy Aol 24 5ad 37°C s Ay
cAopatical) deala 8 g 8

gl (ol Ak aladinls i3 LK) dulua LA

Disc—diffusion susceptibility
bl agus 8mmLkE @iy el e Jpasll muisll Gy andi &
Cinagg Autoclave aisall Slea aladial GalaY) sda Cude (digall claliad)
«(300, 210, 150, 1055 75 mg /ml) 35 ve jiejl Sl Joladll 3
s b alasndl] Bl Caal Ciadl G5 (a8 30 5add g s 0S5
Muller—Hinton daus & sie)ll Sl Jolaall (al il crenas lld ey casluaal
(& Caagy Bas e S\ Staph. aureus E. coli LS Ao gl agar
rad Akl Wy 37°C sl da B dele 24 s5ad Incubator dicalal)
cdeasall dadls 8 (2006 ol Glades

Results and discussion dadlial|y gl
el e Ja 13as (s3)9 sl @l JSall Digeac £, CON LyiSs i pantios Capels
adle J<& e Staph. aureus LyiS <l jeaiie Cpgha iy (G-ve) Lyss

(GHve) LsS Ll e Ju 13 oawadiy 05l il UK Ay S
Gl b s Dgall libiadl £, 0OF LysSh Laulea lial gkl
Glaliadl o e i) OIS (CRO 30pg) ol sladdl o (1) Jsaal
b (SXT 25pg) ggall sbaddl 4y 27mm dauits dslaiar deadiieal) dogaal)
Goaall aladl)l & 21.5mm - ha (NA 30Ug) (geaal) sladd) 4uls 24.5mm
ek o1 (AM 10g) (gseal) slad) o m 3 <18.5mm L (FOX 10ug)
sl slaall daglia £, 0O LysSs of (gl LyaSll gai v s iG]
chaladl Staph. aureus LysSs duslus il =l el Lay (AM)
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) OIS (SXT 251g) goenl) slad) o (2) Jsaad) & eals 58 LS dygual
4l 26mm Lo dilaie HLEAY) 138 8 dexdied) Lgall Glilaad) oo e
ks (CRO 3019) (gseall sbaddl & 19mm hazs (F 300pg) (gsendl sladll
O i Lae adnis dakaie (6 jelas o} (AM 10Hg) (s} sliaall Luiw 18mMm

-Gl aladl) 13g] daglan Staph. aureus Lo

Wi 5 £ €Ol WyiSs aca ( FOX) (gpall aliadll 4dlad cabyall o2 b
bl Cus 2020 59 A b 6 4ideli dgui Staph. Aureus
Lingal LypiSll 5 E. €Ol \yiSi am Jlad ( FOX) (guadl olaal! o Lagia o
sl dial

Llle daglie cupglif dulll o3 3 Staph. Aureus LyiS 4 E. coli LS
s Beyene lya/ U duhull dglie ol odeg (AM) (gpnd) oliaall 2
Ladl ddled s lgailn coehl Al 2011 4o 8 edl 8 Tsegaye
Bernardo laal Al duhall iy LyaSill (e el (8 aa (AM ) (ggunll
sl olaall Staph. Aureus LyiSs daglie clad 2] o 2005 diw 4Dlayy
gand oladl i o 5ér 23l f-lactamase clwiy LSl =Gl o« AM)
( Bernardo et.al, 2005 ) Jsrdo Cileiaa) g_/Li./'L,j / A/I/l)

E. coli LS Jo dugal) claliadll 4l o 11050

AM Fox NA SXT CRO Gl alaall

R 18.5mm | 21.5mm | 24.5mm | 27mm | Jauil ddhaia
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E. coli s dysadl cilaliaal) il
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(Earned Value) du.a<dl)

[12] SYIS pdll IS Gl a5 Lild (4) o8y J<El
Budgeted Cost Work Performed jaidl Jaesll dal<s =
BCWP = Actual Time x Budgeted Cost

Budgeted Cost Work Scheduled alall 3aq dal<sl) =
BCWS = Scheduled Time x Budgeted Cost

Actual Cost Work Performed jaial Jeell duladll dalSil) =
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Aganll & slaVl a2 Schedule Variance
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ddll 8 syl e ¢ Cost Variance
Jsaall elal Ly » : Schedule Performance Index(SPI

LSl daill oa ¢ Earned Value (EV
dbbadl 4adll . : Planned Value (PV

)
)
EHIS ISR » : Cost Performance Index(CPl) -
)
)
Lladll Aol oa : Actual Cost (AC)
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EV

CPl=——
AC

Cilg (e Badae Al die ggydall el o Aapw dadl pai Clydgall 2o
Bla 8)50 DA (Lygd clgalaiind 2b Ladie o8 ST (5585 Lgild il a2 )5 . 20me
S sdle AUl dmpaaill @lehal) aladly clalaty) am dal (e gy skl
Sl dal e Y llaad) eha) b aendinl 2y 3 jeatad) e Jads g
[14]g s il Jlasly
:Budget at Completion(BAC) &g ydall (e elgii¥) xie dafjall Glias .1
es DS pen DA (g lludin) g L 4lguil die g pdall 5000l ZISH Z2KI) _ay
canll B33 Bl )5Sl AlaaY]
:Estimate to Complete(ETC) g dall (o elgmdll ol pasill Gluas .2

36 Copyright © ISTJ A% ghaa aaal) (368a
48 g o gladl 4 gal) dlaalt



International gyt A0 sy
Science and Technology Journal Volume 23 sl P PP

Rl ashall Ay Ayl October 2020 i) ISTIJ/&

Llge ol ity pgydall JLSY doslladll dadgidl dadlaay) daSh
O RSN lal dge o bl A 5 Aani€al el (e 2kl Jand) (RIS
Bl @y La i) elglY Lslaall dadgiall ddlaal) A4SH il 138

palall cdgl) s pgydal) old ) satid) BAC

ETC - (BAC-EV)
CPI

:Estimate at Completion(EAC) ¢4 ,iall (1 olgi¥) aie & pasil) Gl .3
Adadl) AAY pans lgalsia) g .4llgml de g pdall dadgial)l A A ay
N il BAC e cupal il cdlaaill ceaats oy . oLl eyl AalS,

J14] alall gl s olay)

EAC = AC +ETC

AEBlial)g gilial)

Ll Y .1

(Yi 30 59 14") e bd ahalis o 8330 doaly Gada Jassse (53l 8 o
olail 8 295 s sa)e e Ge dadig o )i 13 28 38") Jshll bad as
oo Lt (15 g dmaa Gy Gk e Ll Jpeasl) g ¢ Bl Cagial)
S 60 s ses ) A3 () anl ase (goly’ dilaie s - deal) (3ol
Gl e oS 1105 et gl Al cilgh LS 11 agad Jayy ddai il (e
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ltem | Activity Duration | Duration/ Budgeted Cost/Week | ES | EF [ LS |LF | FL Activity
fweek day Cost Case
1 A 5 30 35326.470 1177.549 o 5 o 5 0 CRITICA
2 B 4 24 25430 1060 5 9 8 12 3 MNOM
3 C 7 42 922325.35 21560.127 5 12 5 12 0 CRITICA
4 D 3 18 15725.249 873.625 5 8 =] 12 4 MNOM
5 E 3 18 16438.475 913.24% 12 15 12 15| 0 CRITICA
6 F =] 54 1412702.7 26161.162 15 24 15 24 o CRITICA
7 G 5 30 68652 2288 15 20 19 24 | 4 NON
8 H 2 12 25754.550 2145.583 24 26 24 26 0 CRITICA
=] ! 1 ] 45842.47% 7640.413 26 27 27 28 1 NON
10 J 2 12 19304.477 1608.706 26 28 26 28 0 CRITICA
11 K 1 "] 15326.386 2554.398 26 27 27 28 1 NON
12 L 2 12 12328.453 1027.371 27 29 28 30 1 MON
13 M 2 12 13347.614 1112.301 28 30 28 30 o CRITICA
14 M 1 "] 17325.487 2887.581 28 29 29 30 1 MON
15 Q 2 12 14513 1209.417 27 29 28 30 1 MNOM
16 P 2 12 15845.847 1320.487 30 32 30 32010 CRITICA
17 Q 1 6 12947.374 2157.856 32 33 34 35 2 NOM
18 R 2 12 13722.535 1143.545 32 34 33 35 1 NON
15 S 3 18 14608.627 811.550 32 35 32 s 0 CRITICA
20 T 1 "] 70350 11725 35 36 35 (0 CRITICA
21 u 3 13 14254.743 791.53 36 39 36 /[0 CRITICA

Slo deisa poyda) Ay Adadll adl S Qs eag (4) a8y Jsand) L

Y

) Ao Ao ga o pdiall Anddy duadl) 2l IS il 14 Jgan

Actual Cost (AC) of Work Performed

wes (% vkq VK2 W3 VK4 VK5  VKE  WK7 Wi s WS WK1 Wkt WkR2
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Jadll Lbaitll S (e Jasere o3l LjeS popda B pSally LN S
Pla a5 yaall dalpal SN duliall a5 ¢ g8l die (e Bigiall bl
ade cpipial) Cpevigall Allie NS (5 2,208,112.277) a5 SV il
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el gl Al ol Bl culld (saa] Gukt &5 Cus dasae
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paacal 23 A o primavera (MS project ) Jie qgulall maly (s3a] s
goiadl il DA el GaY) Aeliad JuSY) aladiuly 4g <)) dashic
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Sad el 63 Jeall 2w o) dGiavia) Adll) o :(ACWP) Lladl) dd<il) o
Sae cidg PA
G (Bladll) goyial) Al daii] S o ((BCWP) il Jeall 4dlS5 o
o) Lhadl Jeal)
Agie) B 8 Lled aiall Jeall dlabaiall ZdlSal) 4 :(EV) daiSal) daill o
A @ (7) by JSally St il daall Sl Zail (ulite 8y -533as
Gy duladlly Alabaddll CallSall A Q) Loshiall Cillea (o Anlil
adll s Slad) Aoyl LSS popdall dladly Lali (S LusSall Aol
S Lapaly JuSY) el pladid 5 (6) A <A e L
Baaaall A (paim g pdall IS 1) Lo ddjaad oaine i) 378 die g 5l
sl sl e gy pdall IS 13 L dpra S (50kal) Libpall slas
Cilydigall sda Clung el Cilydige aladiad o5 aa ¢ il Gllia of 4l laladdll
(7) oy IS e dandly e T L) BLEY) & ) NV anall DA (e
Al Sl s of ans sdie S8 gsanl) 8 S dava e 4
S s ol «des (998,809.068) ity (Ahahadl) &) s
Ladll Al S Jea) ofy «dea (1,254,6607) ol ddedd) il
S godl AU Cahas) o WS . dea (891,533.087) wialy dussall
sl e el Jam gpiiad) o i laa €005 (-363,133.912) e
O s e ¢di2 (-107,275.9805) &b dgand) Gladl Gy (gl
O ne a5 (0.71) &y Al o1 jdge oy cad bl e jalie gy piial
o 48l 5 ks JS e 4l Liad mg ¢4l 38 Laa ST GRS g 5l
il Al el jase Ofs el e (0.71) gl s ald g dl)
aly ) Llhie o Lo Jil gml 8 goyiall o) i elly Gl ¢(0.89)
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(0-63) ks ddlal) dlgan Hd5e Gy Je2 (3,943,452) cal jhe S
edigl Juhadnll 383 agdll pac g alidl ye Jadadsl) () dpajh 2S5 Le g
rtigl gopdall b aSanl) lisSe o sl Gladé ) 25
Cun cAgledlly Louially Aabadal) A 08 Cliaie (pw (7) ) Jall J<all
Al Halas Jasaye (goly S gopdiall 558l il sl il juds
e S gl i (ol Javal lady dladaial) Alganl) e ik

Planned Value (PV) or Budgeted Cost of Work Scheduled (BCWS)

|
1 A 35326470 7065.294 7065.294 7065.294 7065.294 7065.294

2 B 25432 6356 6356 6308 6158
3 C 922325.348 13761 131761 13761 131761 131761 131761 | 131761
4 D 15726.25 24175 824175 524175

5 E 16438.476

6 F 1412702.72

7 G 68650.00

8 H 2579499

9 | 4584248

10 J 19304.48

il K 15326.39

12 L 1232645

13 M 1334761

14 N 17365

15 0 14513.0

16 p 158458

17 Q 129474

18 R 137225

18 S 14608.6

2 T 70350.0

Al U 142547

Insert new rows above this one

Total Budgeted Cost| 2802112.277] 7065.294] 7065204 ] 7065 204] 7065.294] 7065, 294 ] 143360 5] 143360 5] 143360.5] 138118.8[131760.8] 131760 8| 131760.764]
Cumulative Plannsd Valus (PV)] 7065.294] 14130.59] 21195.66] 26261.16] 35326.47[ 178687 322047 .5] 465405 |603526.8]735287 5] 5670463 998809.068]

Actual Cost and Earned Value
Cumulative Actual Cost (AC) 15345 32576 52891 78372 10681 259813 424866 599431 768931 927916 10BBTHT | 1284667
Cumulative Eamed Value (FV) 3532 647 8831 618 1483712 19076.29 20842 62 117468 5 2158979 3817109 522602 9 6609518 753184 3 891533087

Project Performance Metrics
Cost Variance (CV = EV - AC) -11812.4 | -23744.4 | -38053.9] -69295.7 | -54838.4 | -142345 [ -208958 | -217720 | -246328 | -266966 | -335607 | -363138.91
Schedule Variance (SV = EV - PV)| -3632.65] 5299.07 | 6368.76 | 9184.88 ] 144839 | 612155 [ 106150 [ 836971 80923.8 | 74336.8 [ 113664 | 0727598
Cost Performance Index (CPI = EVIAC)| 023 | 027 | 026 | 024 [ 020 | 045 | 051 [ 064 [ 068 | 071 [ 069 | 07
Schedule Performance Index (SP1 = EV/PV)| 050 | 063 | 070 | 068 | 089 | 066 | 067 | 082 [ 087 [ 090 | 067 [ 089
Estimated Cost at Completion (EAC)|12171726]10336775] 968903 | 11512048] 14207910] 6197621 | 5514153 | 4400379 | 4122683 | 3933919 [ 4050655 | 3043452
Cost Schedule Index (CSI=CPI*SP) | 042 [ 047 | 020 | 016 [ 042 | 030 | 034 | 082 | 058 | 064 | 060 | 083

LS Lailly Adailly nlaiall CallSal) lea 27 (S

Lladlly daoc€ally ddaladal) 46Kl o Ciluinia (8) A8y JSA juds WS
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&9 el
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Abstract:

This research deals with a practical study to improve the
productivity of the planar solar collector by modifying the design
to study some of the physical properties of a solar collector with
two glass covers, as a solar collector with two glass covers was
designed to reduce the process of loss in solar radiation and to
preserve the largest amount of solar radiation inside the collector
and then connect the collector with thermally insulated tank by
insulated tubes and the circuit was called "the system™ and the
system was installed on a solid base that tilted at an angle of 32.5
at the horizontal level towards the south.( College of engineering
Technology —Janzour-libya) The temperature entry and exit of the
system from the clock (9: 00AM __ 14:00 PM) for several days
and for a period of three months, and the study period began from
(4/2019 -6/2019 ) when we calculated the total thermal energy of
the system through the equations for solar energy and then the
results are discussed according to the climatic and weather
conditions for the months previously specified, with the graphic
representation in the excel program, and the inclusion of the values
in the tables shown in numbers for each month, and then a
conclusion is drawn from the graphical relations and it is clear
through its predecessor proved that the system gave acceptable
results for a solar collector with two glass covers compared to
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previous studies for a solar collector with one glass cover, where
we took solar radiation data for the above-mentioned period from
the "Research Center for Renewable Energies and Desalination —
Tajoura-libya ", as well as compared The results obtained from the
system with previous studies, where it gave the largest thermal
energy from a system with one glass cover, and the explanation of
this due to a difference in design, as the rate of flow in the system
is faster when the temperature is higher, which harms the rise of
water to a higher because of its lower density and thus speed. The
process of natural flow of water and the heating process take place
in the system.
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Abstract

In this research, a modern method has been used to hide text in an
image, by converting any type of color image into a gray image,
and then dividing it into several blocks. The Genetic Algorithm
(GA) Least Bit Significant (LSB) to encode within this image in a
way that does not notice any change or distortion of the image bit
for the purpose of secure access to the text and in strict
confidentiality.

The Standard Deviation (STD) for each segment is calculated
before and after text hiding and compared. The Peak Signal to
Noise Ratio (PSNR) standards are used to determine the optimum
value for the Mean Square Error (MSE) and STD Ensure that there
is no error in the recovered cells of the encrypted text, and that the
Bit Error Rate (BER) is equal to zero.

In this research, MATLAB © software was adopted so that the
image was divided into 64 blocks in order to increase the
probability of obtaining the best results to ensure that the text
arrived and retrieved without error.
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Bsall Jal (paill) clibyll slid) dles
Onaatl) dalee .1
sda cax: Calliig Bypall 3 Lyudl ClL) e g S ) Aasal (2

YR ACGA|

caslglly il ddacd s

s (1) USally 5ypeall Jala aglia) shall Cllal) f Cilogbeal) a— il -
[6] 8y5mal) b laglas) hyal) sl oS5

A alasinly aSidly arl il olid 4lbe sy — iz bad
Al s

imageBIN =-

20100002, TexT
101000212
10100011 - i1
202000112 - |
10100000 - |
20100000 - A
2010002112~ i1
1012000112 ~ 1
20100000~ j”‘|
10100010~ — == Lx
| | 1 \ \
10100010~ | {I|} L—— 11010600
20100010~ \- -
L ——-13A)1CWD}
l,} i
4/
— v/

>> binasc

binasc =

101000120 - (||l
202001021 « \ = —
10100100

10100100

M\ L;ﬁ sclasl) JbA.“ Ua.ﬂ\ c.«aﬁ 1(55‘) J<al)
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Fiaad) uag il o8Il cpacatl Laj s —2

= in Llaall o8 ifghad

M\ sle an Cus bl C““I"’)" e\.\i:u\.g (l)c«Uaﬂ\ Bygua Be))d -1-2
(PNG) 5 (BMP) g5i ¢pa el (35S lly (2) JSAIL gl LS dislal

clc
clear
Xorginal=imread(‘'C:\Users\hp\Documents\MATLAB\lena.tif");

Ty k| (e Bygra cledia) dan s 2(«5‘) J<al

oas¥) gt ) sl oag thaley By ) (1) Seall disns —1-2
S0 e AB)L (intensity) g8l §f Wmad Jias saleyl) clayas ae 35u¥ly
((3) J<aly LS 255

aley ) ypeall Jugat g 3.8, J<a)
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Jeskeal Laglne] oy plalie 4 ) (1) Lyl ppusiim 1 2V §y9all ppesis =32
(4) JSED 3 e 5 LS Ak 8y5m

t.La\fu4 ‘_A\ gzl 3)pa M@aﬁ 4@) J<al

nn=n/2;

mm=m/2;

X1=Xgray(1:nn,1:mm);
X2=Xgray(1l:nn,mm+1:mm*2);
X3=Xgray(nn+1:nn*2,1:mm);
X4=Xgray(nn+1:nn*2,mm+1:mm*2);
XX=[X4,X3;X2,X1];
figure,imshow(XX);

Jedell laslhae) 4ty (a1 ahlie 4 ) 4ol akaliad) (e aalll adadall o
Go sl el i dati a3y (5) JSAL LS Lad L)kd 55

cdl pdlie 4 ) bl akalaal
|

@l ahle 4 ) Aald) adalzall (e 2alsl) adakall paesd daii eadasy -5 48 JSal)
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nnn=nn/2; mmmn=mmny2; XX1=X1(1:nnn,1:mmm):
XX2=X1(1:nnn.mmm+1 :mmm*2); XX3=X1(nnn+1:nmn*2.1:mmnun):
KXA4=X1(nnn+1 nnn*2_ mmm+ 1 :mmm*2); XXX=[XX4 XX3:XX2 XX1];
XXX 1=X2(1:nnn, | :mmm); XXX2=X2(1:nnn, mmm-+1:mnum*2):
XXEG=X2(nmnn~+1:nnn*2, 1 :mnun);

XXXA4=X2(nnn+1 nnn*2 mnm-+ 1 :numim*2);

KKK =KX XA, XXX3 XXX2 XXX ]: XXXX1=X3(1:nnn,1:mnun);
XXX 2=33(1 :nnn. mmm-+1 :mnun*2): XXXX3=X3(nnn+1:nnn*2. 1 :num);
KXXXA=X3(nnn+ 1 :nnn™* 2 moum—+ 1 :nmmum*2);
XXX XX, XXX XXX 2 XXXX1]:
XXXXX1=X4(1:nnn, 1 :mmum):

XXX 2=XA4( 1 nnn,mmum-+1 :mamm™2);

KXXXX3=X4(nnn~+1:nnn*2. 1 :mnmim);

XXX A=XA(nnn+1 :nnn*2 mmm-+1 :mmim*2);
:9.0.0.0.0. 4P ¢.0.9.0.¢H.¢.9.0.0.€9.9.0.0.0.¢.¢.0.0. 0.4k

Kblok=[ XXX XXX XXX XK XXXXXX]: figure.imshow(Xblok):

h= mmm: O=nnn*mmm; OO = O-1: a=1:b = nun:; aa=1:bb = mumun: ab=1;
A=XXT. XX3. XX4, X2, XXX XXX3. XKL XXX XXX XXXX3. XX
P O.CD.0.0.0.¢5.0.9.9.0.919.0.0.0.0.¢H.¢.0.¢.e.Ch o e oo vl
while ab <17
for i=a:b

tor j=aa:bb

Y(1.))=AG.));
end

Ghai) cuw — 1elisY) Ud alaie JSI (STD) lumall Cibail) lua—4-2
o Auall ey Lad 4] Jeat Sy cdilean) die 8 oY) o (s (gl
Mol ane 3 Vsl llaall Gany el ) z st cdlal ) GG e sane
ol L lad) GhatY) Glua li€ay of J8 cbilullilally  leald) Jas)
Cahai¥ly ¢ (aagiall sl Jasll) lend) Jacill e il el (gadl (il
Ol anll p3all sa (gLl
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V=¥l i aabb);
O00=((sum(sum(T))/0);
0001, aby=( s s (¥ 1000,
for i=1:128
for =1:128
YY(E{=(000-¥(i1)"2;
end
etud
D0 1= sun suan ¥ ¥ DAOCT,
OO01111, aby=agetf0O 11
aa=aatHrumin,
bh=bb+mumm,
abh=ah+1;
etud

Jan — AU Zapall L)) abisasg oled) alyall Gaill Cile cligine ss)3 —5-2
i 4l saeeVly Castall aae aady SN AUaill 1) algat s5les) aall il

Bgeall @l J) G IS (BITS) by Jas aodaios

W=fopen('axsa tat,'t'); WW=fread({W), ftlose(W), Wiext=""W,

[ww un.xfw] sizel Wiext),

Yol keyl
W};:d Wtext+k:33r1 Wiexd=decbin/Wiext,2), [z,zz]=sizeiWiext),
Wient=atrdnurnWiext( ), zzz=z*zz,
fori=1lzzz
if Wiext(1 1)==0
Wieatii1)=1
else
Weat{i,13=0,
&
end
Wiext=reshape( Wtext,z, 2z},
Eewtext=z:

[2] Y1 PSNRabas alassuls (Fitness Function) a8l ally wass —6-2
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PSNR-10log( e )............ (1)
_ 1
MSE = Py R (2)

celad¥l pope o Jawgidll ladll: MSE

celazl) 5ygua alad Jiciin, m

L) e ey slaY) U elhdll 8y5m JiaC, S
gl Al dad el t gy

EW= decZbinZhlok 2,
EW=BE%",
BEW=sts2rumBW,
BW=rteshape(BW n*8 m)",

— tdaal) 4 lsali(Fitness Function)aaLlll s aass —1-6-2
—:PSNR dlolas pacai —2-6-2

il Jals sliaY! aBlge tastl duall duj il sle i

WWW=BW;
WWWW=WWW;
Cmax=max(max(WWW)) ;

- (LSB) iyl lasissllail) 8ysuall b alaliall Jala (ail) clid)
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7z7=1. 7777=1 ,
for1=4:4:4%z
for j=8:5:m"§
WWW{L,) )= Wtext(zzz zzzz),
if zzz7==
7777=1:
el e
777 7=7777+1 "
end
end
7rr7=1777=777+1"
endl

AJEJPSNR deg Y Jseasll

k=1; Kemf8,  PSNR=ones(l,m*8/64),

for =1:m*8/64 %% PSNR

MSE=1/(sum(sum((BW(;, k kK)-WWW( k:kk)) ~2)));

Ponr=10*0gl0(Cmax"2/M3E), PSNR(1,2=P3nr, k=k+64;, Ki=kk+6d4,

end

key22=max(PSNR),

for =1:m*8/64 %% key GA

if PSNR(1,2)==key22

key=z*64,

end

end
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Wstrat=key-64, Wend=key,
for i=1'n
for j=1:m*8
if >=Wstrat&& j<=Wend
WWWW(LD=WWW(,
else
WWWW(L)=BW(L];
end
end

end

-4 A 16 ddgeadl gla -7

. Ell=xx0l ] imm) Z22=xu(lnn mm+ 1 mm 20
H33=xalner L on®2 ] mm) Zdd=nal it L onn®2, man + iman )
Waray=[E44 E33: 532 11 ;blokal ="Waraw 1l o 1 immom),
blokad="Waray(l o mem -+l imem m ¥4
bloka%="Wgaray(turrd 1 nnn®2, 1 mmm)
blokad="Waray et 1 ™2 mmim -+ mimm 20,
bloka=[tHlokad bloka® blokad blokal];
blokbl ="Waray] o 2 ¥ mam+1:3 M) ;
blokbi="Wgaray(] 3 ¥mmm+1mmm )
blokbi="Waraytrm+] rm*2 2% mmm+1 3 Mmoman
blokbd="Waraytrmt] rm*2 3 mmm+1 4 M moman
blokbe (bl kb, Hlokb3 blokb blokbl ],
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blokel="Wgaraw(2 *riwn+] 3 *reun 1 imam)
bloked="Wgaraw2 *rrmtl 3 *renmmom+ mamm *)
bloke3="Waraw3 *rnmnt] nem™d 1 mmm)
blokcd="Waraw3 *romt] nnn®d mmm+l mamm *d)
bloke=[tloked bloked;bloked, lokel ];

blokdl ="Waray(2 *nedk 13 ¥t 2 ¥ om+ 13 ¥momm])
blokdd="Aaray2 *rneek 13 ¥t 3 %uomom+ Limomom 44
blokdd="Waray3 frunedk 1 2 Mo m+ L3 fmomm])
blokdd="Waray= ek o 3 Fmam m+ Lm0
blokd= (bl ok dd, blokd3 blokd2 Wlokdl ],
blokk=[blckd,bloke;blokh, bloka],

o dlad Lese GllSelhaal) §)sa ) Cilias stego_key sliay #lise —8

— 1LYl ol b Lgaladnaly bl ) el

keyv2=leyviod,

bloldc(n-1 m-3)=Ileytext; ®o%devtext on 1mg
blokl(n-1 m-2)=keyv2 2o eyl onimg
bloldcin-1 m-1j=kev1:2® o lkev2 onimg
reblinage = cat(3 Xorgial B, blolds, XoreinalB ).

figure imshow{blold<);
ficure imshow{rgbhnaze:,

— :(Stego-image) iy a §yguall (e =9
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g Lasiu) dlaje -3
cill, (Stego-Message) e ) Al g lajind lgab wy A dlsyall o
Llee B aadiiall 4wk ~Gidlly (Stego-Message) (1o dlsjall sda i
L lsd a5y Auidall ALl gb claaadll Ll ¢(Fap sl s el
L) Al Je Jomall @lldg ueaill dua) lodl LuSlas dolee g la )

Ayl A pall
glaiu) 4y led 1-3

- ;LOA:)!\ Ay Byguall Bl

Img_de=rgbImage;
Img_de=Img_de(:.:.2).
Img_de=unts$(Img_de).

— il Bygua é! ;Lb}“ 223 §yguall d:‘jéz’

[nm]=size(Img_de).
Keytext=Img_de(n-1.m-3),%®okevtext from img
key2=Img_de(n-1.m-2).%°o keyl from 1mg
keyl=Img de(n-1.m-1).%¢%0 key2 from img
keyl=double(keyl).key2=double(key2).

T avtavi=rdanhlal T avtavty
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— tablidl e M e (Lalo)ll) elarll §)geall avuiss

nn=n/2:mm=ny2;

N1=Img de(1:nn.1:mm).
N2=Img_de(l:nnmm+1:mm"*2),
N3=Img_de(nn+1:nn’2.1:mm).
N4=Img_de(nn+1:nn"2 mmt+l:mm*2).
XXE[X4 X3X2.X1]:

= iphlie 4 ) dalad) abalial) e dalgl) adadall aacd

r=rund msnn =m0 =K1 arwn 1om),;

L0=E1(Lnnn manm -+ e ¥, 200 =X (ntet L2, 1),
L= (] conn 2 momem +1 o *2); 2003 = 2004 3003 1500 201,
LON=0 1w L mamen ), 3000=200 Lo momen+ 1 mam m ¥2)
CO0=0 w1 ™2, 1 o) 20CEA= 300 e Lot ®2 o+ s 23
U= (A B0 0 A ), =300 e L moman ),
LOE=5501 o mar - smmm ¥ ZE000= 300 o2, 1 menm))
L= e L2, g+ aunin *2);

O = (AR R 0 a i R,

DO =34 Lo 1 omon ), 3030000 =041 o, mman +1 - mumm *27,
T =E 4 nret] onn*2 1 imamin ),

LOTA= A et o™ moman 1 mmn ¥2)

U= (A, O R L,

FAILI SRS S0 60000 6 5.0 )

— :(Fitness Function)a BLAN ATl aa a8 ¢ L il
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ISTAN

figur e it show Zhl ok,
BW= decdbinZhlok,5);
BW=BW",
BW=stt2mam( B ;
BW=reshapeBW n*s m)",
figuwe itmshow( B,

zlieg LSBI il aladiuly elball Spua (o ahaiall (e aill g lajind

Jsl dad gla)) DA e (eladll) Bypeall b alaladll (o il g L jicd—: claaY)
- elaY) 7 like alasiuly aaie USI (BYTE) JS o (BIT)

key2=key2 *64«
Wstrat=key2-64¢
Wend=key2+
ThirrzerosKeytext 8«
kk=1; k=1¢
for i=4:4:Keytext*4
for j=Wstrat+8:8: Wend
Thin(k kk)=BW(1,j(
kk=kk+1¢
end
kk=1,
k=kt+l,
end
for i=1:Keytext
fori=1:8
if Thin(i{)==0
Thin(Lp=1;
else
Thin(i,=0;
end
end
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Volume 23 aad)
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IST.J

X

—:Ct@d\ ally)
Tascil =bin2 decmim2 st Thin));
binryto Asci
Tasci=T ascil -keyl ;
Tend=char(T asci);
—ipa i) paill aje

TEXTfinal=reshapelTend, 1 Kevtext),
disp( TEX Tfina),

Oenll o) LA e gsiny [2] gl o 4clainds

P

ekl 1 il die uagy (1) Jsas

BER STD PSNR MSE Block
0| 11.198421308588090 | 75.257498915995300 | 2.980e-08 1
0 | 10.823853276712493 | 74.754447732881350 | 3.346e-08 10
0 9.482520388493395 | 73.376180143277350 | 4.596e-08 18
0| 10.779361186759983 | 75.646679576299000 | 2.724e-08 20
0| 10.875227531898993 | 75.291296322509110 | 2.957e-08 25
0| 11.209689686032476 | 75.391138531575110 | 2.889e-08 31
0| 12.110964366038647 | 75.013252922681120 | 3.152e-08 38
0| 12.026121345953342 | 75.048997526264100 | 3.126e-08 40
0| 10.848844910746761 | 74.716183654350810 | 3.375e-08 51
0| 10.553416658817332 | 75.084450333910600 | 3.101e-08 58
0| 12.110450184159285 | 74.754447732881350 | 3.346e-08 64
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o Sae 230 ST ) Bipeall madi o A5l a3gy dajiadl 3K e el
Ll Jsanlly A€ il cjels alaie 64 a4(Blocks) adalial

shuall iglue i€ alaliall JSI (BER) dad of sl Jaalls il Dl (e
2 ) s Jally @led) Chatl BB WS Ji codll ded Gl @l
+

9t adaid) 13ag celiaDU (il adaidll laals (GA) dgal) A sl asis

Bya (STD) (gline iyl dad oylily (PSNR) Lo el <3 alaidl)

Glaliiiuy)

Cahat¥) dad cly WS (PSNR) dasiy (glnall Gihat¥) o duuSe 2D o
e ,Salls (PSNR) dad cli (5)lundl)

o b (0pid) oall Juesi 24y(STD)5(PSNR)(MSE) wilus & @

<l

N g lad e (Ladalsd) sypall pla) 2 V) lesls (S Y (BER)das

£ laY) 2y Lal)(BITS) axe

. Qb Al culS (MSE) 8 Lol
el il clS(PSNR) 4y Ll

Byseall bl cundall ded i LIS(STD) J8 LIS @
3l A Leadia) Y ¢ AdS 5 8 BITS: dabl ulad) Glaa 5 o

w8 (g5l A Jea
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Lgaay slaY) w82k ) adalis ) gl aolai L pladsd ol o
aada) lagladl e cassl)

clicliae 05S of Blele ae dalY) dad 82l akliall ae miss o) (Sa @
LA

LSy lad¥) e 34 g lagy) dulee (8 jiall Lgluo(BER) (585 Laxie @
100 G <y O Jaa dadY) @)y 100 ) cu

Vi e andl s ¢« ASCIL ) Lebigas &5 G B3 6 milidd) @
bl b aalass STEPsgha 33k @llyg ¢ 0pain bl MISI pa oy

D oygea 6 duide ad LY majsall il miliall ddjas Cniall e @

O 83l Lk latialy ISH s 5 e

Bysmall Llle )l Geua 4y Ladll ddgiadl @

Biem go Lgbsacaigla i g AalS anal) jlaudly diluadl) of el cina @

REYFL(

Glua gil)

Al dwylsall Ja (TOPAZ Algorithm) (e Al aujles aladaal (1
ST e g il il gaad

iy Ol G352 I 8540 usks (2

Lol 8 AT dang alasial (3
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el

Ahasial” 2013 (plade desadleil e auls Glay e auls by [1]
Uae " o A Laelidly dusle) dspea Gliby a8 L) daa))leal)
ala 230 = 2013(1)22al (10) sl cilocaliplly Cigalall aslal cpaily)
2012 V1 098 —19 clegled) A & Gualsll alell jaigall 23l

Bk 2011 cdene S8 clad cdeae re Aol cae Gae dad [2]
¢(20) dae cAilany) aslell Ld)all Aaall "eleadd Hie L dae) s
Hada ccbabylly Gsulall agle LD abll el gl gals axe
.657-642

[3] Rakhi Choudhary, Prof. Pawanesh” Genetic Algorithm Based
Image Cryptography to Enhance Security”International Journal
of Advanced Research in Computer Engineering &
Technology (IJARCET), Volume 6, Issue 6, June 2017.

[4] GamilQaid, Sanjay Talbar”’Encrypting and Decrypting Images
by using Genetic Algorithm” Third International Conference
on Computational Intelligence and Information Technology
(CHIT) at Mumbai, Volume 3, 2013.

[5] G.Prema, S. Natarajan”Steganography using Genetic
Algorithm along with Visual Cryptography for wireless
network application” International Conference on Information
Communication and Embedded Systems (ICICES),
DOI:10.1109/ICICES.2013.6508373, 2013.

il e "Spm (213 (i clis] Cllls seal G [6]

https: //www.scribd.com/document/431285530/stegano 1 -pdf

2019 g syl Al
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adh ghlia (aed (WQI) Jdje aladiuls 4dsal) sleadl Saga andl
dafpd Dl — Lad B S
Sl taa) agraa 2 alad) paaln) Jald TadSh taaa U

—Figh BlS —Zn glgual) Lovigl) s’ di)ia deala—duigl) A0S Saall acdll!

gl Aaals — gala Ledigh LIS — aall sl uliyla daals

naji.shaksham@sabu.edu.ly!

s oadlall

Gl Gaprd ddgall sluall Baga aniy Al o Gl a8 epuall Jades
Cinad (a8 v igal) Anladl) ag diall 38 Ghlie 8 dejen U dasd
o2¢d Aibaaslly Zunlall Galsdll Guad 235 ((2018) Pla LA Glial) (e 22e
bl 432 dsally PH ungngll () bl 5S15 waaTy clial)
CliySlly agreaiaally pgudlly AASH Syuall (EC S Jaagtl) (TDS
(WHO,2011) (ool obaall 535ns il &jlie aa casmrgeally psanlisally
WQI-Water quality index clall sagall jégal duluadl cilleal) u;);\j
o S e dugpadl LY B SOLYT S8 e ey ) a2l uald Gua
Basall Hdse 35 cpydll dalla jue ) Al culS Cun olall 335
(bl olaall Baga (Afliailly dunulall alsdll (didsall sluadl Al Cilalsl

<Ll EJ}#\ ).J;j,n
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Ay Alla — Lt b Jia)

Evaluation of groundwater quality using (WQI) for some
Kadam AL-jabal areas in Libya — case study

Naji shaksham?, Khalil samarrai?>, Massoud albershny?
!Department of civil Engineering, College of engineering/University of
Subrath, Libya
2Department of geology Engineering, College of engineering /University
of Tripoli, Libya, 3Department of civil Engineering, College of
engineering/University of Nalut, Libya.

Abstract:

The study of the quality assessment of groundwater for the
drinking of seven wells distributed in Kadam AL-jabal (Bdarna,
Josh, Badr and Tigi) was highlighted in this research. A number of
well water samples were collected during (2016), natural and
chemical properties were assigned to these samples and elements
were identified by the following: pH, TDS solids, EC Electrical
conductivity, total hardness, calcium, magnesium, sulphate,
potassium, sodium, results compared to standard water quality
(who,2011), and (WQI-Water Quality Index), calculations were
performed. The results found that the salt concentration in the
studied wells increased, affecting water quality so that it was
between poor and undrinking according to the quality index.

Keywords: Groundwater, natural and chemical properties,
standard water quality and water quality index.
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sdaaial)
sall anlsii L4dlh o alll el ) ALY aaill e A e sball dass )
s e s Aig Rl S gy el Sl Jie dabadl ghsa b
(unconfined aquifer) ss s A& J<amy Ldsall obudl andy (al<a
dach M e Yly cydll sbadd bl ras Jias (confined aquifer) sxia
S 5ans (30 %0.6 Fast dllall b Aidal) Adsal) oludl) (<8 G (ApeLisally
wa llall Jss e LIS (B (1986¢sd 330ns) dnca ) BSN e oluall
slaal) 8353 23n35 cdusall olaall A ) kel Capeid] Ans Cishill oluall o3a
1980) Aasicdl dalla e 5l deliall ) dely3l ol copill Lellaniad Jlae
) olall Bl dapy (A gy (Slid gl () sliall gl auidny (David tood
Ciyall ol (o ) Slaasll Euhilly (Aallal) slgall 8 80L3 5) Aasldl 8ol
S 138 (g cdpdall Cilanaly Loy clilad) 5 Jaidll Coal) 5l sl
S skl Ay dns gal) oliall e gi a5 iy Adgall sliall sl iayes
b and Al sl s oAl By (19860sdle 3ans) sl lls alias
VL) ol copall dalla je lglaay Lae Ay duandall sbadl ailiad
s il 138 3 25 (2007 gradly Cilue (s38)due linally Zeh3lls 4dyial
Blind) Jgew dinll a2k Za8lsll (b L ccisnl) dbladl) hliay obudl 53sa
slaall sleas Eisli e i) eda e Gum o)Al 8 e LS Ll b
ot A Apmll Bkl st 5 Ll 3hls abee ALS gl
©xd) WQI Ldle A ey (Water quality index )il olu sasa jdige
S En il gl 8 34503 Aualyy 2 a5 ¢(2018¢ Su5al) 205 glasd
BAS ) asly o) M oladll Duegi e lagledl (e S SlaeS isad 4DA (o
iy sulae G Vot (@) ¢ Alasio ¢ 5am) Jie obal) diesi ce
colaall Liogh A agh Jganssy 2ol Laa (Rimslsn ¢ L8l ¢ 48054) Lk o
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AR Algguns Lgle Juantid) llly Gl 3 283 e
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DU ) a3l olie B (M Slags - slal) e A Brdie dan)Y AilasSlly dunsilal)
A e W) AL Gl (WAL ) sasall e 38 codll (mal dalla
Gyl palial dlle DS a5y ae A0 Z3Y) 585 ¢ LY dai @yl
WY o2gd s palean dsag o s Lea 2usiSlly ciligaSally

sbaall Baga yd5e aladiuly  (2016¢0a 8 Folas dan anly) dulyy cdls -
Bags pdge Glua o5 3 L (@halls Sl olae dadua £g e olae Ba9a al (59 )5all
o obal Luesi ) at sl Aplall il Sy dind) Jpemd DA ol
&) aliag ia oluall saga Jii Ciall Jiad ae ZDUN Jpuadll 8 san gyl
planl¥ Chnall 878 3 Alas eh aguie paliad) Gld ) @l g diaia
e oobadl A A Bl aie a0 Lee Bl dnpa pliy) sabyy Uae¥) Jshea
sl g Ul Al sl ciladaue

Lagall ol and Jgs duby (2017¢ Gasdls 2g5h (ebe) e S W6 -
D 29 e ciliall Cires s (WQI) plasiuls Seaid) e ool a2y
lasae Hde gan) ML Gliall bedl) palladll cidy dusdl o 4o
daiall debid ) ol Clicalse (slie pe dlialls Lo Cllaad) olaY
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Claah ol el gt @llyy (il dalla ye Syeaills adse dibon olaad il
2 clel (WQI) byl s3sal) Hdse danh o) Jsill oSa -2als cbiske
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Al Aidaia 2

ol aaalall i Bliadl Jes il Jin) (s Al alaie o

(320 s (11900 00E) 5( 12000 00E) s o (:5220)2
aseia zabing ¢ (1) JSED 3 cme LS (1310 30 00N )509 00N )

faci 32680 OISl 2xe alus o o 215 =200 ) o sadl s oo dalaidl

(2010« SISl slaaall)
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astray Chisall Wiyl (mes aladiuly splealy (HCO3 ) cilignSall ul —
LS dse daly 3539 4 (0.005 N) dylall
14d8lally @ilidd) Judas 4
Absall oball Ailiaslly Al yualiall S5 @ im0 (1) Jyaad
o (e el yualiall 55 o il (e peaing ddaball Ui 8 dadlsl LU
il el e AR ey ((WHO,2011) daallall dneall Lalll Ciliaalsall
e ke (7.3 psfom — 2.3) cagli A sld) el (EC) (<)) Joasill
(TDS) aald) #1385 g Uyl peds WS (1.5 psfem) Laball clealsall
Gl lae ol &bl Ul B daslall dawi b 53U g Ul Sgass cclisall b

100 Copyright © ISTJ A% ghaa aaal) (368a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M



International gyt A0 sy
Science and Technology Journal Volume 23 sl P PP

Rl aolell 2dp) Al October 2020 i) ISTIJ/&

a8 L ( 200200kall L) Rigl) AS S G55 1 s b sl
Lolil) Slaalgall 90 2 (1) daadl disadly HLYI A (PH) g el (oY)
Suell ae) PH<8.5 WY1 b elbd) dumda e Ju e (8.5)

(2018 sz

(Jalad i) Al Ahaia A LYY slal AibiasSlly duandal) ailadl) 1(1)dsa

Adad,| aigdl|  EC|pH| TDS| TH|Ca*| Mg® SO} Cr| HCO;| K Na*

us/cm Mg/L
S1| adladl 3.5] 7.2] 2364|1344 262 168 799| 639 420 20 480
S2| 4 bl 23| 7.7] 1456 700| 150 79| 491 426 262 31 226
S3| gl 44| 7.0] 2971|1460 448 247| 910 796 630 47 554
S4 P 5.2| 7.5] 4089| 2276| 782 78| 1808| 852 210 36 565
55 o 41| 7.3| 3093|1232| 272 135| 752| 388 262 44 261
S6| S 25| 7.2] 1529 795| 155 99| 469| 497 262 33 324
S7| E 7.3] 6.6] 6076| 2860 632 312|1397| 1633 420 41 1058

Lubbolialse | oo 500 500 [ R e 350 | 12 2
WHO-2011 1000 200 | 150 | 400 | 600 400

Glad) ot adl®
Ol 585 sk bl aaly (TH) sl Bany 2yl U1 slae oo
Glall 8 GluSall s agay Ao @lld Jug slull (B asaizally o s\l
lihl) 4 Loy of (2008caaal jac) Lidsall shaall dlalall Linglgl
(Mg™?) aseiaal) Oyl s il of gl Jglid . Ldgal) olaall jlesal Lunslsual
Clialse (385 4 yemall 353 8 ol & laySH (S2,54,85,86) LU
aspaiiall g 3alsis ¢l oamal 35l 25la LY 3L L) ((WHO,2011)
Sl ae) bl Jlee B AR AW glsd e Ju sl
S5 Al el adll @iglat lgases Sliall &8l o) (2018 sslaall
dilaia b (469 MQ/L) Cilaus dad J8) Joaall (e i 3 ¢ SO47%) iyl
1808 ) L dakias (S4) idl 8 lebawss o5 aail) Sly (S6) il die o
sdgd sl BN aslsadl (psSill s S 3sas o @l Jug L(Mg/L
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3 pld Al lgases 8L Gliall L dsldl) Glialsdl dga Geda 2l
S5 aly oo dihie ek (S7) A (B8 S5 5SS Gl dus ¢ Silealsal)
sl Jlaal GsS J sasas e aag (782mMg/L ) claalsall agaa jolas
385 gl (2018 ssleall upall ae)ldoall ClBAN aglgal) cpeSill 3
I3 S e %57 Gas i dus Sliie Auball aise b asiseall i
S Jfies asaageall Clinly Slealgall 3g0n (3 LY 3L L) miyal) 585
WAL st o 03558 83L) Ll pall baia e Lleall 8 Leal 4l Lol &

.(WHO,2003) sl

Water quality index(WQI): ciy&d) oluad 8agad) &g Qlwa §
GleS disad DA (e (K dumy Sl aniil) 8 dlial) d2yylall 038 ardios
obdl daeg e s w0 obdl degs e 8IS
) Ayl clghadll (e dayplall S ¢(C.R,Ramakrishnaiah,2009)
Sl e duaaly il Wl U (Parameters) iyl laal :Ag¥) Sghadl)
iRy oBte Bydie (gaal Hloal & Auhal eda by )l dihia (A ol dicss

(EC ,pH,TDS,TH,Ca**,Mg*%,S04,CI",HCO;" K*,Na*)
(e uwde JSI (quality rating scale) gi sasall Jaee clus 143 5glasl)
:(J. Yisa Jimoh and Tijani,2010) (1) aaleall

ci
g = (E) x 100 1)
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S veeveevoevoe o (WHO = 2011) e paiiall el skl 5850

0= a3 eade JSI (Al Gilizjd (w) degd paags AANEYN Sghald)
Ghaaiall e a8l sda gisis (W) il gewss (5-1)
d Deaiell 858 Cua e Gbpaiall O Dl a s (sse 2aY)
b O (2) dsaall e Baad @l e Jliag coluall 525a e )il
e suall 5l aaad dad Lol L8y (1)@ e demas (TH) L)
(TDS) 51301 #5301 el ilueall JSElL dala) daially slall 525a
leS elal) Basa b 5)mS daaal ld W (5) @y e @liaad clall i
Gl Gluay @lshball Jlasial o (2)dsaalls Gl ssee 3 @b e

.( Ketata,et.al,2011)(2)alalaxel) (0 )M (el

. wi
Wi = m (2)

JSI el O3l Qlual (2) Alslasl) Gunbd maag (2) Jsaal)
JS A1) dawdy dead Cwaldy ¢ adAY) dgeall 4ailiy uadly @l yzialdl

(wALAJ\ J}A&j\) &._IEJJ\ €3§ tj.n;.e ‘SJ.:: PEL NPY

(W) e S0 oanaill O3 lly (W) clhiiall o) o 1(2)dsis

A i) sl slhale | e s
bl WHO-2011 Wi
1 EC mg/L 1500 3 0.088
2 pH us /[ cm 8.5 2 0.088
3 TDS mg/L 500-1000 5 0.059
4 TH mg/L 500 1 0.147
5 Ca"” mg/L 75-200 3 0.029
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6 Mg mg/L 30-150 3 0.088
7 SO, mg/L 200-400 5 0.088
8 cr mg/L 200-600 5 0.147
9 HCO;” mg/L 350 2 0.147
10 K mg/L 12 1 0.059
11 Na* mg/L 200-400 4 0.029
Y 34 1.0

&;}té.‘j\ d,u: !JA.«AAJ‘*

clgladl) Al =Y (Channo, 2012) sasall ji5a ad lus :daa)yd) 5ghadld)
00N Aoleall (e pdigall ad Cawadg

Wl = > Wig, 3)
i=1

¢ (ST )al (e iy e (3)daladdl Hdgall clblea elny Jbe Jia (Ko
sseall e saa¥) cbidl ) Sap S seall L(3) ssall b Aisall
syl il sl sl o s 3y e OIS 08 oy Y]
dganll 0 g gana (Wi*Qi ) abll 2geall paiall (el Bagal) Jara a4 Gl
(151) golutiy sanly dash a5 daiill axiy (S1) Liull sasall Jise Sy Y

b Gl Leels) (S bl ity ((S1) il 3pall g e

(S1) Al sasal) y&5e cblua £(3) Jgaa

po | il W, q; Wiq,
1 EC 0.088 107.14 9.45
2 pH 0.059 16.00 0.94
3 TDS 0.147 0.97 0.14
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4 TH 0.029 268.80 7.91
5 Ca," 0.088 209.92 18.52
6 Mg’, 0.088 223.73 19.74
7 SO, 0.147 266.43 39.18
8 Cl 0.147 159.75 23.49
9 HCO7,; 0.059 119.91 7.05
10 K* 0.029 202.50 5.96
11 Na+ 0.118 159.88 18.81

ica Wiq;= 151

asall g il 4y prngal

Giladll Jee 1yl
| (2) Jalaiall & (e LS Ayl dikaia 3 LY
Al saee by Lol @ Cam Ayl Ul poea]
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: (2) J<al) O Ol M\Jﬂ\ dalaval quﬂ oluall

(wal ) sleall Baga pdisa
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(ol il 2 D 1n 3) (ine e dabe ) kel (4) sl
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sluall Baga wal AW
laa fasa 50> 1
Basa 100-51 2
diy, 200-101 3
Yaa A, 300-201 4
il dalla L8 300< 5

e Jhand (82) il jagal dams o (2) Labaial) e Jaadl elld e Jliay
Caiaill i gl dad o) (4) Jeall e cuing ((WQIS132 )80
13 130y (L)) sball B35 agee b Leblass (200 > 132 > 101) i
il Aalla el (Tan Ay)) i Leadls o an SV 3L e L
Cilaalsall e d3)lie SLY slaa 8 AN ZIY) S5 g Ul Skl o3¢ (53l

(WHO-2011 ) Zuulual
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Ghall cala e cljpiia Lobuall Lo 3 41,2016 ¢ gl Dl
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ABSTRACT

This paper presents a theoretical study on one of the methods of
maintenance commonly used in most countries of the world to
treat cracks with asphalt methods and their suitability for use in a
hot dry climate, and will address information on the
implementation steps of treatment methods based on a number of
specifications such as AASHTO —ASTM), and California standard
specifications ((CALT and Saudi Standards)) An explanation and
description of the method, its uses, expected life, the materials
used, and implementation works, which include preparatory work
before treatment and during processing, and finally some notes
about defects that may appear with maintenance that have been
implemented, Maintenance work cannot start without specifying
the type of damage, and field visits have also been made to see the
damage caused to some roads and see what the status of these
roads has resulted from negligence and the lack of implementation
of periodic monitoring programs and the lack of implementation of
a preventive maintenance program (run out in the early age of the
appearance of the damage) in Libya. One of the methods that will
be discussed in this paper is Crack Sealing
Key words:
Asphalt paving, paving damage, maintenance methods, Crack
Sealing
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Abstract

The environmental system is exposed by many problems which are
produced from industrial activity.

The contaminated materials cause of natural resources and could
effect on the public health. Many countries have addressed to this
problem by finding temporary or long term solutions by using
special policies for each country to confront the sources of
pollution and to reduce its effects. Several environmental
institutions have been established, such as the World Health
Organization, WHO, USEPA, and many other regional
institutions, while in Libya Environment Agency and Municipal
environmental affairs offices.

Environmental awareness in monitoring pollution sources,
especially those from workshops and medical laboratory
laboratories, waste of building materials and other sources, has
become a very important challenge to control pollution.

These activities generate large quantities of waste outside of
regulatory control.

The wastes produced are chemical and biological materials that
have pathogenic effects on the environment.

Key words; types of waste, environmental monitoring, waste
minimization, health impacts.
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Abstract:
In this paper, a study of the effect of fluid flow on a two-
dimensional NACA 4412 segment using computational methods
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and numerical analysis was compared between a solidworks flow
simulation program and a previous study in which a CFD program
was used at different angles of attack to predict the movement of
fluid flow on the airfoil section. And calculate the parameters of
the aerodynamic performance of the dynamic forces, such as the
lifting and drag forces and the effect of pressure coefficient on the
airfoils. The results showed a close agreement between the
aforementioned programs in the analysis, as it is possible to
deduction by analyzing the Solidworks design program to predict
fluid movement on the airfoil, which could save the effort, time
and costs of building a wind tunnel for a similar study on several
types of airfoils.

CFD fulual) pilsdl) Kuali

tdadiall

WD e (Ko ) AKalSaal) laadtll o wllsall SlS (auads iiny
e pully A8y Bal) dayng Jaiaall e wilsall dalad) alnill Galsall il
e o bl (3835 (e Aa3l) (ggeal) Ay L) a€asy 38301 Janag dag3lllg
Noled) o codel Llsell Al 8 Al Gl bl (L
Jalae agads GEY) sl Gus e ASH) Adaall cladylly sakedd) docaly)l
i€ dlin landss Aaad Jua¥) & Cglay ¢ palsdll o2 duhl dedin
Llsgl) Saalinall saiaall Jlsall ol laailsa aladiuly 4lsel) A€aalinal) Jolas
oda alaiel 23 duac computational fluid dynamic CFD \gy 8 Cuews
BlSlaal Lgiyg \gie ol @lldg Aucalyyll eV aleall aladicd Ge Aoy 3yhS cilaylal
 diide ol o @ilsal A5 Julaty
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= Max thickness
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x
Chord Iine
Chord
x=0 x=c
Leading edge Trailing edge

NACA 4412 airfoil Max thickness 12% at 30% chord.
Max camber 4% at 40% chord
4412 NASA muall clialge priags - 1.8, J<al)
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pressure 101325 pa
Density 1.255 kg/m?
Temperature 288.16 K°
Velocity 50 m/s
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Abstract:

This study aims at the description of the effect of Human capital
and its impact on productivity inside the targeted company ,the
sample of the study. Inorder to reach this goal a questionnaire
form has been used. The number of used forms is(44)forms to
gather the required data .Sixforms out of the original (50)forms
have been excluded due to their invalidity . This form the percent
of 88%. SPSS Statistic program has been used also to process the
obtained data and to choose the required study hypotheses which
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show a real investment for human capital and its impact on
company productivity through the study sample, whereas, the
results are applicable with the study hypotheses .SO it has been
found that there are strong relations and connections with moral
statistics evidence for all investment methods in human capital and
productivity model .According to this result a number of results
and recommendations have been reached.

Keywords: human capital, investment in human capital,
productivity, company, Sun of the valley.
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A comparison between the method of least squares
and ridge regression in the Presence of
Multicollinearity in regression analysis

Hanan Duzan
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Alhadera University 2
Hanandduzan@yahoo.com

Abstract

This study investigates the problem of using ordinarily least
squares (OLS) estimators in the presence of multicollinearity in
regression analysis. As an alternative of OLS is ridge regression,
which it is believed to be superior to least-squares regression in the
presence of multicollinearity.  Properties of ridge regression
estimators and Methods of selecting biased ridge regression
Parameter are discussed. We use data simulation to make
comparison between Methods of ridge regression and (OLS)
Method. According to a results of this study, we found Method of
ridge regression are better than OLS Method when the
Multicollinearity is exist. Our results have shown that the system
stabilizes in a region of k

Keywords: Linear models, multicollinearity, least squares method,
ridge regression
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1. Introduction

The ordinary least squares (OLS) estimator is the best linear
unbiased estimator (BLUE)that where it can be used to investigate
the linear relationships between the variables of interest. The
modelis y=xpg+s e~ N(o.o2p @anditis assumed, that
LS is linear (each of its elements is a linear function of y, the
dependent variable). E(3) = g. The expected value of the slope
estimates 4 is the true fand in the class of linear unbiased
estimators of 8 the OLS estimator, g, with minimum variance.

In regression analysis, the presence of multicollinearity among
independent variables is a common problem, which exhibits
serious undesirable ects on the analysis. It’s one of the major
consequence on ordinary least squares (OLS) is that the estimator
produces huge sampling variances, which may result in the
exclusion of signicant coecients from the model. To deal with such
instability, number of methods were developed, the most popular
amongst them being the ridge regression (RR) estimator proposed
by [9] that has been the enchmark for almost all the estimators
developed later in this context. Ridge estimation procedure was
based on adding small positive quantities to the diagonal of XX
which made RR estimator biased but ensured a smaller mean
square error (MSE) than the OLS. lllustrated a technique for
combining the prior information with ridge regression. Proposed a
restricted ridge regression estimator based on RR estimator and
restricted least squares (RLS) estimator and derived the superiority
of this estimator over the other two by the criteria of MSE when
the restrictions are correct and the conditions when they are not
correct. A large number of research articles have appeared since
then in this context.
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Multicollinearity is not uncommon when there is a large
number of covariates. It may become a serious concern in
dementia data because screening items are often highly correlated.
Multicollinearity can cause unstable estimates and inaccurate
variances which affects confidence intervals and hypothesis tests
[2]. A ridge estimator originally developed for linear regression
provides a way to deal with the problems caused by
multicollinearity. The ridge estimator in general shrinks estimates
towards the origin. The amount of shrinkage is controlled by the
ridge parameter, whose size depends on the number of covariates
and the magnitude of collinearity. The mean squared error (MSE)
is guaranteed to be reduced accordingly by the introduction of
ridge parameter [9]. Applied the ridge regression method to
improve parameter estimates and decrease prediction errors.

Ridge regression is a technique for analyzing multiple
regression models, which may be exposed to the multicollinearity
problem. The OLS regression technique provides unbiased
estimates, but their variances are so large that they can be far from
the actual value. By adding a degree of bias to the regression
estimates, ridge regression reduces the standard errors; the net
effect can be highly reliable estimates of the target parameters.
There is a number of common biased regression techniques but the
most popular one of which is ridge regression. The actual
definition of ridge regression is the existence of accurate linear
relationships between the variables of a regression model which
we can notice. In order to identify the main predictors, it is
extremely vital to deal with multicollinearity where the impact is
great and the interpretation, the amendments, and the analysis
occur in all the linear models. The main purpose of this study is to
discuss the shortcomings OLS regression when estimating the
regression coefficients in the presence of muticollinearity and to
present the ridge estimator family as an alternative to the OLS
procedure.
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Several authors have suggested various estimation methods
to reduce the biasness problem. When [9] developed the ridge
regression technique they suggested that this method, which is also
referred to as the ridge trace, can be used to solve the biasness
problem. This ridge trace is a plot which illustrates the ridge
regression coefficients as the main function of k. By using this
ridge trace, the analyst may give a value of k at which the
regression coefficients can be stabilized. Often, the regression
coefficients are varied widely to get a small value of k and then
they are stabilized. Choosing the smallest possible value of k
(which introduces the smallest bias) ensures that the regression
coefficients can remain stable. It is noted that the increasing value
of k will finally drive the regression coefficients to zero. Most of
the later efforts in this area have concentrated on estimating the
value of the ridge parameter k. Many different techniques for
estimating k have been proposed by different researchers. To
mention a few, [1], [2], [3], [10], [11],[12] and [13]. This study
investigates the shortcomings of using the OLS estimators in the
presence of multicollinearity with ridge regression presented as an
alternative approach. The properties of ridge regression are
discussed in detail and are based on the results obtained by [7].
The authors of the recent study have argued that this method is
superior to the least-squares estimator in the presence of
multicollinearity.

2. Methodology
Least-Squares Estimation : Consider the following P-variable
regression model

Y=XB+e . &~N(o,02D (1)
where:

Y :(nx1) column vector of observations on the dependent variable
Y

X :(nx p)matrix giving n observations on p-1 variables X, to
X, , the first column of 1°s representing the intercept term;
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B :(px=1) column vector of the unknown parameters;

& :(nx1)column vector of n disturbance terms.
The least-square estimator of Sis given by

B = (XX)*X'Y (2)

In model (1), the residual, ¢ is assumed to be identically,

independently,and normally distributed with a mean of zero and
constant variance.

The variance covariance matrix of ﬁ is

var(B)=c"(X X)* (3)
Alternative variant of the model: The X scaled variables are
assumed such that X X it has the form of a correlation matrix. To
recognize this, consider the following multiple linear regression
model.
Y=+ BXy t B X, Tt B X, e, i=12,.,p @)
Y=+ X+ PX, .+ X, (5)
By subtracting(4)with (5),we have:
= Y-V =B - X )+ By (X - Xy )44 By (X - X, )+ e (B)
The variables are then standardized to:
Y, -Y X; - X _
! , =12,.., 7
3 5 i p (7

]

82:7 Y'Y2 , 82:
! n-lizzl:(' ) "n

N A S S SR C)

Define the following simple function of the standardized variables:

YI* — 1 (YI _Y) (9)
n-1 S,
L1 Xg-X)) :
X = i J =12,..., (20)
Vodn-1S ] P
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Therefore, the parameterized model with the transformed variables
corresponding to model (1) is given by:

YO =B Xy B X e B (11)
Note That 4 _BiSi
J
Sy
Then the least squares estimator of g is given by:
/_§ X' X )P xy (12)
The x” matrix in the model can be written as follows:

j=12,...,p

(13)

n n n
*2 * * * *
inl inlXiZ ) XX

x % *) x %
:}(X*’X*)_ ’ XI1XI2 ZXIZ e L XIZXIp

Since

) Y A N 15
;x” g(sim) : ; j=12...p (15
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=r,  hk=Ll2.p  ;jzk (16)

J SHCXFE K -x)
i=1 ! : i=1 Ik

where r; is the simple correlation coefficient between X;and X,
.The matrix for the transformed variables can be written as:

1 n i
(X*/X*)— 1o T 1< ;
- : -l <l i#] 17)
rlP rZP 1

when the number of independent variable is (two) we have:

1 -r
C= (X*’x*)‘1 L 112 (18)
1|
12

For three independent variables ,(17) is then replaced by
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1 —(r12—r13r23)/(1—r223) (r13_r12r23)/(1_r223)
2 2 2
1_ Rxl(xzxa) 1_ RM(sza) 1_ RXI(XQXS)
C- (X*'X*)_l _ ‘(r12 B I’13I’232)/ (1_ rzzs) 12 _(rzs B r12"132)/ (l_ rlg) (19)
1- Rxl(xzxg) 1- RXst) 1- sz (%)
(r13_r12r23)/(1‘r223) _(r23_r12r13)/(1_r1§) 1
2 2 2
L 1- RX1(X2X3) 1- sz(X1X3) 1- Rxa(xlxz) ]
2 — rlg +r1§ — 26,050,
where %(%) 1-r2

with p-variables case, the diagonal elements of C = (X" X")™ can
be written as follows:

c; =(1-R})™, j=12,...p
where Rf is the coefficient of determination of the least squares
regression of X on the remaining (p-1) regressor variables.
Since Var(8,)=0°C; then

i’
, .
Ry —>1 , Var(g;) — o
Properties of the Ridge Solution:
The main properties of the ridge solution are:

i) The length of é is a decreasing function of k.

i) The residuals sum of squares is a monotone which
increases as a function of k.

iii) The ridge estimator,ﬁ*, is a linear transformation of the
least squares estimator, /3

B =(X"X"+ kI)'T(X “X)B (20)
iv) /3 abiased estimator of S.

E@B )=X"X"+kD)* (X" X")B = p (21)
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V) Th(i covariance of s is given by:
cov(B)=a" (X X" +kI)* (X" X)X X" +KI)* (22)
vi) The mean square error of Vg is given by
MSE(S")=E(S-B) (S-1) (23)
=02§ﬁ+ k? B(X" X" +kIy? B (24)
_ Zzllvar(ﬁ*i )+221:[Bias(5i* f (25)

where the first term on the right hand side of equation
(25) is the sum of the variance of the estimators and
the second term is the sum of squared biases, which

IS introduced by using ﬁ*rather than ﬁ’.lt can be

seen that the sum of variances is a decreasing
function of k , while the squared bias is an increasing
function of k.

vii) /?liim MSE(@)—)ooand hence for fixed k, the ridge

estimator is not minimax.
viii)  If B'B is bounded, then there exists a k >0 such that
MSE(4") < MSE(B)

The variance inflation factor (VIF) :
The variance inflation factor can be computed using the equation:

2y-1
VIF =(1-Ry) (26)
where R; is the coefficient of determination in the regression of an

explanatory variable X on the remaining explanatory variables of

j
the model. If Xj has a strong linear relation with other explanatory
variables, then Rj2 will be close to one and VIF values will tend to
be very high. However, in the absence of any linear relations
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among the explanatory variables, waill be zero and the VIF will

equal one. It is known that a VIF value greater than one indicates
deviation from orthogonality and has tendencies Generally, when
the VIF > 10, we assume that there exists highly multicollinearity
[. and that the sum of squared errors (SSE) approaches 1. There

always exists a k>0, such that A(k)has smaller MSE than 3 |

which means that MSE (3(k)) < MSE (3) .Further details on this
issue have been provided by [6] , [9], and [8] Finally, if
Rf <R*for all j and R'<090 which implies that

VIF =(1-R})™ <10 ,then we should not wary about the
existence of multicollinearity.

3. The mante corlo design

A simulation study using 1000 samples with different n was
conducted for to determine what K value is appropriate for ridge
regression in a p variable regression model. The performance of
the OLS and the different ridge regression estimators are
evaluated and compared. Furthermore, a brief description of the
factors that vary in our simulation study is discussed in this
section.

In most simulation studies, the mean-squaed error
(MSE),variance inflation factor(VIF), and g of the proposed ridge
estimators are calculated using a fairly low number of explanatory
variables (two and four are the most common value of p). We will
choose k which gives stable values of the estimated parameters and
small VIF and MSE for different k values. A linear regression
model with correlated independent variables is considered and the
different potential R; values are computed.

4. The Simulation Study and Results
Through simulation studies, we could get ASBS, AgS;,
AVIF | and ASSE for the different values of k and r using
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samples of sizes of 10 and 100 after 1000 iterations and assuming
B =(B,. B, 5,) =(0.2,1.2,0.8) and xi where i = (1, 2), which have

normal distribution with an average of 0, variance of 4, and p of 2.

We attempt here to compare the OLS when k=0 with the ridge
regression (RR) based on the selected k values according to stable
of AL values, minimum ASSE, and AVIF approaching 1.0 for

the various values of r,,

Table 1.The simulation means of 3., £;, 3;, B; VIF and SSE when
n=10

ro k AL | ABs | ASSE | AVIE
0.100 | 0.000 | 0.887 0.376 0.000 1.009
0.009 | 0.878 | 0.374 0.008 0.99
0.855 | 0.000 | 0.499 0.537 0.000 3.71

0.490 | 0.404 | 0.413 0.207 0.999
0.209 | 0.000 | 0.990 | 0.029 0.002 1.045
0.042 | 0.948 | 0.348 0.040 0.998
0.302 | 0.000 | 1.042 | 0.381 0.004 1.005
0.084 | 0.94 0.322 0.096 0.998
0.404 | 0.000 | 0.551 | 0.635 0.000 1.194
0.142 | 0.507 | 0.571 0.091 0.998
0.519 | 0.000 | 0.197 | 1.069 0.02 1.369
0.221 | 0.051 | 0.812 0.221 0.998
0.553 | 0.000 | 0.877 | 0.193 0.000 1.440
0.245 | 0.682 | 0.241 0.015 0.999
0.610 | 0.000 | 0.829 | 0.243 0.001 1.594
0.289 | 0.641 | 0.286 0.170 0.998
0.654 | 0.000 | 0.425 | 0.666 0.000 1.750
0.323 | 0.393 | 0.518 0.165 0.999
0.710 | 0.000 | 0.507 | 0.568 0.004 2.020
0.369 | 0.424 | 0.453 0.181 0.998
0.755 | 0.000 | 0.460 | 0.605 0.000 2.328
0.405 | 0.458 | 0.458 0.187 0.999
0.803 | 0.000 | 0.463 | 0.588 0.000 2.818
0.446 | 0.400 | 0.439 0.197 0.998
0.855 | 0.000 | 0.499 | 0.537 0.000 3.717
0.490 | 0.404 | 0.413 0.011 0.999
0.903 | 0.000 | 0.874 | 0.125 0.012 5.468
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0.533 | 0.043 | 0.331 0.248 0.998
0.986 | 0.000 | 0.469 | 0.532 0.000 36.70
0.605 | 0.382 | 0.384 0.232 0.999

Table 2.The simulation means of 3., £;, 3;, B; VIF and SSE when
n=100

ro k AL | ABS | ASSE | AVIF
0.100 | 0.000 | 0.888 | 0.376 0.001 1.010
0.009 | 0.879 | 0.375 0.009 1.000
0.855 | 0.000 | 0.500 | 0.537 0.001 3.718
0.490 | 0.406 | 0.414 0.209 1.000
0.209 | 0.000 | 0.991 [ 0.030 0.002 1.045
0.042 | 0.950 | 0.036 0.042 1.000
0.302 | 0.000 | 1.042 | 0.382 0.004 1.006
0.084 | 0.946 | 0.323 0.098 1.000
0.404 | 0.000 | 0.556 | 0.635 0.001 1.195
0.142 | 0509 | 0572 0.092 0.999
0.519 | 0.000 | 0.198 | 1.070 0.023 1.370
0.221 | 0.053 | 0.813 0.223 1.000
0.553 | 0.000 | 0.878 | 0.194 0.001 1.440
0.245| 0.683 | 0.242 0.160 1.000
0.610 | 0.000 | 0.830 | 0.244 0.001 1.594
0.289 | 0.6231 | 0.288 0.172 1.000
0.654 | 0.000 | 0.426 0.667 0.000 1.750
0.323 | 0.395 0.519 0.166 1.001
0.710 | 0.000 | 0.508 0.568 0.005 2.021
0.369 | 0.430 0.454 0.182 1.000
0.755 | 0.000 | 0.460 0.605 0.000 2.329
0.405 | 0.405 0.460 0.188 1.001
0.803 | 0.000 | 0.463 0.588 0.000 2.820
0.446 | 0.402 | 0.441 0.199 1.000
0.855 | 0.000 | 0.500 0.537 0.000 3.718
0.490 | 0.406 0.414 0.209 1.000
0.903 | 0.000 | 0.875 0.125 0.012 5.469
0.533 | 0.448 0.332 0.250 1.000
0.986 | 0.000 | 0.469 0.533 0.000 36.70
0.605 | 0.383 | 0.385 0.233 1.001
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Through simulation studies, we could get ASS, AS;,

ABs, AB, AVIF ,and ASSE for the different values of k

and r using samples of sizes of 10 and 100 after 1000 iterations
and assuming B =(8,.5..5,. 5 5,) =(0.2,1.2,0.8,2.51.2,) and

Xi where i = (1, 2,3,4), which have normal distribution with an
average of 0, variance of 4, and p of 2.

We attempt here to compare the OLS when k=0 with the ridge
regression (RR) based on the selected k values according to stable
of AL values, minimum ASSE, and AVIF approaching 1.0 for

the various values of R i

Table 3.The simulation means of 4., 3;, 3:., ; VIF and SSE

when n=10
R A A A i | AVIF AVIF
J K 2 Ao ~y AL AVIF. AVIF, ASSE
g | & | & [P o D R

R? =0.565

0.00 | 0008 | 0211 | 0556 | 0321 | 2297 | 3.619 | 2.451 | 3.465 | 0.007
R2 =0.724
R? =0.592
s 047 | 0.131 | 0223 | 0344 | 0.255 | 0.998 1127 | 1.023 | 1.110 | 0.161
R2 =0.711
R =0.608
) 0.00 | 0517 | 0382 | 0.292 | 0.062 | 2.552 1980 | 1295 | 3.734 | 0.022
R? =0.495
RZ =0.228
) 039 | 0339 | 0.288 | 0.212 | 0216 | 1.069 | 1.008 | 0.807 | 1.257 | 0.169
RZ =0.732
R? =0.503

0.00 | 0.0048 | 0.141 | 0532 | 0379 | 2.012 | 2989 | 5887 | 5.616 | 0.003
R? =0.666
R?=0.830

052 | 0064 | 0.17 | 0348 | 0328 | 0.860 | 1.009 | 1.105 | 1.083 | 0.179
R? =0.822
R =0.726
, 0.00 | 0315 | 0265 | 0.632 | 0.008 | 2.884 | 1.774 | 1.255 | 1.919 | 0.008
RZ = 0.426
RZ =0.480
) 0.38 0.253 0.242 0.468 0.082 1.171 0.953 0.826 0.974 0.178
RZ =0.478
R’ =0.494
P 0.00 0.237 0.714 0.718 0.007 1.977 1.530 1.568 1.405 0.006
R?=0.347
R’ =0.360
) 0.29 0.132 0.510 0.559 0.071 1.128 0.962 0.992 0.953 0.239
R?=0.288
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R? =0.483
0.00 0.218 0.218 0.220 0.008 1.936 11.57 8.007 1.867 0.005
RZ=0.914
)
R?=0.875
0.47 0.170 0.170 0.317 0.059 0.884 1.296 1.116 0.859 0.177
2
R? =0.465
R? =0.762
) 0.00 0.160 0.156 0.418 0.347 4.197 10.708 3.046 6.490 0.000
R? =0.907
RZ =0.672
2 0.57 0.172 0.218 0.279 0.250 0.988 1.185 0.967 1.095 0.152
R? = 0.846
R? = 0.459
2 0.00 0.254 0.102 0.744 0.167 1.849 1.849 1.638 1.372 0.002
RZ=0.199
R?=0.390
R2 = 0.271 0.25 0.284 0.093 0.582 0.160 1.137 1.137 1.066 0.966 0.138
i)
R?=0.798
0.00 0.644 0.316 0.552 0.292 4.961 7.748 1.090 2.709 0.016
RZ=0.871
R? =0.083
0.42 0.415 0.237 0.400 0.055 1.172 1.355 0.714 1.021 0.264
R? = 0631
R? =0.348
) 0.00 0.683 0.365 0.908 0.462 1.534 1.078 1.470 1.142 0.017
R2=0.073
R?=0.320
) 0.18 0.483 0.318 0.670 0.393 1.132 0.891 1.100 0.931 0.241
RZ=0.124
R? =0.903
3 0.00 0.122 0.155 0.492 0.235 10.36 1950.1 155.3 1692 10.00
R =0999
R? =0.994
2 0.78 0.195 0.214 0.216 0.214 0.940 1.00 0.997 1.00 0.167
R? =0.999
R? = 0.946
) 0.00 0.007 0.179 0.550 0.263 18.59 6982.0 178.8 801.5 0.000
R? =0.999
R? =0.994
) 0.78 0.191 0.214 0.217 0.214 0.963 1.006 0.998 1.006 0.169
RZ =0.999
R? =0.984
2 0.00 0.009 0.174 0.548 0.268 63.30 964.06 197.6 110.1 0.000
RZ =0.999
R? =0.995
R42 —0.999 0.81 0.199 0.209 0.212 0.209 0.957 0.974 80.96 0.98 0.172
R?=0079
) 0.00 0.205 0.608 1.154 1.191 51.08 1.280 1.772 1.744 0.002
RZ=0219
RY =0436
0.23 | 0.136 0.327 | 0.659 | 0.699 | 0.859 0.925 1.131 1.116 0.421
R =0.427
R? =0.036
) 0.00 | 0.089 0.265 | 0.822 | 0.237 | 1.036 1.360 1.265 1.166 0.000
R? =0.265
R? =0210
i 0.15 | 0.075 | 0261 | 0.718 | 0219 | 0.890 | 1.081 1.024 | 0965 | 0.108
RE=0.142
195 Copyright © ISTJ ddgiaa gkl (348a

W\JNMMJ.\SIM




International gty p i g

Science and Technology Journal Volume 23 sl M o Tkt b > Q
% e - - wy]
il atall Lyl Abpe) October 2020 s IST I/\
R? = 0.356
) 0.00 | 0.079 0.049 | 0.749 | 0421 | 1.553 1.143 1.191 1.526 0.000
R? =0.126
R? =0.161
. 020 | 0.140 | 0.068 | 0.616 | 0343 | 1.117 | 0913 | 0940 | 1.105 | 0.124
R? =0.345
R =0.025
" 000 | 0.776 | 0.195 | 0552 | 0.420 | 1.017 | 1.119 | 1.167 | 1.060 | 0.004
R2 =0.179
R?=0.231
Re—00oa | 010 [ 0697 | 0194 | 0489 | 0364 | 0922 | 0997 | 1031 | 0954 | 0.104
2 -0,
R? =0874
R? - 0.884 0.00 | 0.233 0.231 | 0.397 | 0.241 | 7.936 8.634 6.793 7.193 0.003
220,
R? =0.853
5 0.59 | 0.216 0.211 | 0.266 | 0.239 | 1.002 1.036 1.005 0.998 0.159
R? =0.861
RE=0823
) 0.00 | 0.236 0.240 | 0.409 | 0.191 | 5.649 6.121 6.303 7.046 0.003
R =0.837
R =0.841
) 0.63 | 0.209 0.217 | 0.252 | 0.228 | 0.981 1.005 0.988 1.019 0.161
RE =0.858
R? =0.956
R - 0.967 0.00 | 0.181 0.029 | 0.696 | 0.185 | 22.86 29.94 2.168 4.282 0.002
220,
R? = 0539
2 0.56 | 0.162 0.154 | 0.397 | 0.194 | 1.134 1.201 0.877 0.985 0.198
R? =0.766
R? = 0939
0.00 | 0.185 0.025 | 0.663 | 0.192 | 16.46 21.92 3.363 4.584 0.003
R? = 0954
R =0.703
0.58 | 0.164 0.167 | 0.346 | 0.222 | 1.094 1.171 0.977 1.005 0.182
R =0.782
R? = 0951
R? - 0.057 0.00 | 0.280 0.032 | 0.693 | 0.034 | 2043 22.998 3.369 35.72 0.006
2 - 0.
R =0.703
R? <0.972 0.72 | 0.201 0.142 | 0.335 | 0.163 | 1.024 0.991 0.824 1.024 0.225
2 -0,
RZ =0970
R? = 0,955 0.00 | 0.295 0.035 | 0.632 | 0.036 | 32.80 22.238 37.73 38.01 0.007
2 - 0.
R =0973
) 0.76 | 0.222 0.187 | 0.227 | 0.199 | 0.998 0.985 1.005 1.010 0.181
R? = 0974
RZ =0977
R? — 0.959 0.00 | 0.29 0.033 | 0.664 | 0.034 | 43.75 24.638 7.616 37.44 0.007
2 - 0.
R? =0.869
; 058 | 0226 | 0.133 | 0349 | 0.158 | 1286 | 1.192 | 0.995 | 1240 | 0.190
R2 =0973
R =0.912
RZ = 0.968 0.00 | 0.301 0.016 | 0.663 | 0.043 | 49.12 37.642 7.316 29.58 0.007
220,
R? =0.830
Rt 0967 | 071 | 0204 | 0.188 | 0302 | 0.149 | 1.071 10612 | 0.898 | 1.009 | 0.204
2 =,
R = 0940
R _ozss | 000 | 0301 | 0011 | 0678 | 0046 | 1663 | 46140 | 6.539 | 1474 | 0.007
2 - 0.
R =0.087 . T P
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0.66 | 0236 | 0.152 | 0.310 | 0.176 | 0.998 0.860 0.958 1.00 0.203
R? =0.880
R? = 0503 0.00 | 0311 | 0.009 | 0.678 | 0.047 | 8.258 1.821 3.187 5.936 0.007
2~ 0,
R =0.710
R? = 0.827 0.52 | 0268 | 0.059 | 0.404 | 0.158 | 1.201 0.85 0.973 1.126 0.200
2 =0,
R? =0.395
) 0.00 | 0396 | 0.015 | 0.654 | 0.110 | 1.654 1.368 1.486 1.715 0.008
R? =0.269
Ry =0.327
R? = 0417 029 | 0326 | 0.062 | 0.499 | 0.163 | 1.055 0.946 0.991 1.075 | 0.148
2 = 0.
RZ =0.365

0.00 | 0397 | 0.017 | 0.657 | 0.112 | 1.573 1.207 1.482 1.926 | 0.009
R? =0.172
R =0.325
: 0.29 | 0337 | 0.017 | 0.506 | 0.174 | 1.009 0.855 0.982 1.126 | 0.151
R? =0.481

Table 1.The simulation means ofﬁl',ﬁg,ﬁg,ﬁ’; VIF and SSE when

n=100

2 A o N N

Rj K ﬂ A B2 NS A Bi AVIF, | AVIF, AVIF, AVIF, ASSE

1
R? =0.726
0.00 | 0.314 0.265 0.632 0.008 2.884 | 1.774 1.254 1.919 0.007

R? =0.426
R? =0.480

¢ 038 | 0.251 0.241 0.466 0.080 1.170 | 0.951 0.825 0.972 0.176
R? =0.478
R? =0.494

) 0.00 | 0.236 0.714 0.717 0.007 1.977 | 1.530 1.567 1.404 0.005
RZ =0.347
R? =0.360

) 029 | 0.130 0.509 0.557 0.069 1.126 | 0.961 0.990 0.951 0.237
R =0.288
Rf =0.483 1157
RZ-09014 | 000 | 0.218 0.218 0.219 0.007 1.935 3 8.007 1.866 0.004
RZ =0.875
Ri =0.465 | 047 0.168 0.168 0.315 0.057 0.882 | 1.295 1.114 0.857 0.175
R -6 000 | 0159 | 0156 | 0418 | 0346 | 4197 | 1070 | 3045 | 6490 | 0.000
R? = 0.907 X . . . . . 8 . . X
R =0.672

) 0.57 | 0.170 0.217 0.278 0.249 0.986 | 1.183 0.966 1.094 0.150
RZ =0.846
R? =0.459

) 0.00 | 0.253 0.102 0.743 0.167 1.848 | 1.848 1.638 1.371 0.001
R?=0.199
R?=0.390

) 0.25 | 0.282 0.092 0.581 0.158 1.135 | 1.135 1.064 0.964 0.136
R?=0271
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2

=0.798
Riz 0.00 | 0.644 0.316 0.552 0292 | 4960 | 7.748 1.089 2709 | 0.015
RZ=0871
R?=0.083
) 042 | 0414 0.236 0.398 0053 | 1.170 | 1.353 0.712 1.019 | 0.263
R’ =0631
R? =0.348

: 0.00 | 0.682 0.364 0.907 0462 | 1533 | 1.078 1.469 1141 | 0.017
RZ =0.073
RZ =0.320
; 0.18 | 0482 0.316 0.668 0391 | 1.131 | 0.890 1.099 0.929 | 0.240
R? =0.124
Rf =0.903 1950.
) 0.00 | 0.121 0.155 0.491 0235 | 10.36 155.32 | 1691.9 | 0.000
R? =0.999 1
R? =0.994
RZ=0099 | 078 | 0.193 0.213 0.214 0212 | 0938 | 0.998 0.995 0.998 | 0.166
Ry =046 18.59
RZ-0999 | 000 | 0.006 0.179 0.263 0.549 7 982.0 | 178.86 | 80156 | 0.000
R? =0.994
R'-0909 | 078 | 0.189 0.212 0.216 0212 | 0961 | 1.004 | 0.996 1.004 | 0.168
Rlz =0.984 63.30
X 0.00 | 0.008 0.174 0.547 0.267 964.0 | 197.67 | 11102 | 0.000
R? =0.999 4
R? =0.995
R _0gg9 | 081 | 0197 0.208 0.211 0.207 | 0955 | 0.972 0.966 0.978 | 0.170
2 =0,
R? =0.079
R _oo19 | 000 | 0205 0.609 1.153 1191 | 1.084 | 1.280 1772 1.743 | 0.001
2~ 0.
R? =0.436
Rz _Qaz7 | 023 | 0134 0.325 0.658 0698 | 0.857 | 0.924 1.130 1115 | 0.419
2 = ().
R? =0.036
R _oges | 000 | 0.088 0.264 0.822 0237 | 1.036 | 1.359 1.264 1.165 | 0.000
2 - 0.
R? =0.210
2 0.15 | 0.074 0.260 0.716 0218 | 0.889 | 1.079 1.023 0.963 | 0.106
R? =0.142
R? =0.356
o6 | 00 | 0078 0.048 0.749 0420 | 1552 | 1.143 1.143 1.191 | 0.000
2 =0,
RZ =0.161
) 020 | 0.139 0.067 0.61 0342 | 0.115 | 0911 0.939 1103 | 0.123
R? =0.345
R? =0.025
2 0.00 | 0.775 0.195 0.551 0420 | 1.017 | 1.119 1.166 1.060 | 0.003
RZ =0.179
R? =0.231
RZ=0.094 | 0.10 0.69 0.192 0.488 0362 | 0920 | 0.995 1.029 0.952 | 0.102
R? =0.874
. 0.00 | 0.232 0.230 0.397 0241 | 7.935 | 8.633 6.792 7.193 | 0.002
R? =0.884
R? =0.853
2 0,

0.59 | 0.214 0.210 0.265 0238 | 1.000 | 1.034 1.004 0.997 | 0.158

R =0.861
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?=0.823

2127 0837 0.00 | 2.235 0.239 0.409 0.191 5.649 | 6.120 6.303 7.045 0.002
2 0,

RI=0841 | (3

2 : 0.208 0.216 0.251 0.227 0.979 | 1.004 0.986 1.018 0.160
R? =0.858

R? =0.956

R =0967 | 000 | 0181 0.028 0.695 0.185 22.86 | 29.94 2.168 4282 0.002
R? =0.539

R{=0.766 | 056 | 0.160 0.152 0.395 0.192 1.132 | 1.199 0.876 0.983 0.196
R?=0.939 | 0.00 | 0.184 0.024 0.663 0.191 16.46 | 21.92 3.362 4583 0.002
R? =0.954

R? =0.703

8 = 0.58 | 0.162 0.165 0.344 0.220 1.092 | 1.169 0.975 1.003 0.181
RZ =0.782

R? =0.951

R? _0gs7 | 000 | 0279 0.031 0.692 0.033 20.43 | 22.99 3.369 35720 | 0.005
2 = 0.

R? =0.703

R2 0972 | 072 | 0.199 0.140 0.333 0.161 1.023 | 0.990 0.823 1.022 0.223
2 = 0.

R? =0.970

RZ=0955 | 0.00 | 0.294 0.034 0.631 0.036 3280 | 2223 | 37.734 | 38011 | 0.006
R? =0.973

RZ=0974 | 0.76 | 0.220 0.186 0.225 0.197 0.984 | 0.997 1.004 1.008 0.180
R? =0.977

R? _0gsg | 000 | 0294 0.033 0.663 0.033 43.75 | 24.63 7.615 37.448 | 0.006
2 = 0.

RZ =0.869

2 0.58 | 0.225 0.131 0.348 0.156 1.284 | 1.190 0.994 1.239 0.189
RZ =0.973

R? =0.912

R _0ges | 000 | 0300 0.016 0.662 0.030 49.12 | 37.64 7.315 29.586 | 0.006
2 = 0.

R? =0.830

! 0.71 0.202 0.187 0.300 0.147 1.069 | 1.059 0.896 1.008 0.206
R? =0.967

R? =0.940

! 0.00 | 0.301 0.01 0.677 0.046 16.63 | 4.613 6.539 14739 | 0.006
RZ =0.783

RZ =0.847

R?=0032 | 066 | 0.234 0.151 0.309 0.175 0.996 | 0.858 0.957 1.005 0.202
R? = 0.880

R 0503 | 000 | 0310 0.008 0.678 0.046 8.258 | 1.820 3.187 5.935 0.007
2 = 0.

R? =0.710

RZ=0827 | 052 | 0.207 0.057 0.402 0.157 1.199 | 0.848 0.971 1.124 0.198
R? = 0.395

R —o260 | 000 | 0.395 0.015 0.654 0.110 1.653 | 1.367 1.485 1.715 0.008
R? =0.327

R _0a17 | 029 | 0324 0.061 0.498 0.161 1.053 | 0.944 0.989 1.074 0.146
R? = 0.365

. 0.00 | 0.396 0.016 0.656 0.111 1.573 | 1.206 1.481 1.926 0.008
R? =0.172

R? =0.325

: 029 | 0.335 0.015 0.505 0.172 1.008 | 0.854 0.980 1.124 0.150
RZ =0.481
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5. Conclusion and Discussion

In this research, we referred to the multicollinearity problem,
methods of detecting of this problem and effect on a result of
multiple regression model. Also, we make a comparison between
RR methods and OLS by using a simulation data (1000
replications). In each simulation study, 1000 ridge regression
estimate and VIF (variance inflation factor) and SSE (sum squared
error), for different k and different were computed . We noted
ridge regression model are better than ordinary least square when
the multicollinearity problem is exist and the best model is the
generalized ridge regression

We notice that:

1- When r approaches 1 the problem is till present though SSE is
small but VIF is large in OLS and RR and the estimates are non-
significant while in RR the SSE is still somewhat low and VIF
approaches 1 and the values of are significant though they are
biased. Under these conditions we selected the value of k besides
drawing with the least bias possible. Accordingly, the RR is better
than OLS when there is multicollinearity problem.

2- In the case when r approaches 0 the multicollinearity problem is
somewhat non-present and we notice that in both cases AVIF
approaches 10,, that ASSE is low, and that estimates are somehow
significant and close from one the other.

3- When the multicollinearity problem is somewhat present and
we notice that RR is better in terms of AVIF and estimates.
Therefore, in presence of the multicollinearity problem it is better
to use RR rather than OLS because estimates are non-significant in
the model
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Abstract:
In past decade has witnessed the introduction of many new

wireless technologies, including Bluetooth, WLAN, 2.2G, 3G
Cellular telephony, Radio Frequency identification (RFID), Ultra-

wideband (UWB) communications, and more. Each new
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technology requires innovations in antenna design to achieve their
full potential.

Low- profile, low-cost antenna supports the operation of many
modern communication systems. Microstrip patch antennas
represent one family of compact antennas that offers the benefits
of a conformal nature and capability of ready integration with
communication systems printed circuitry.

In this paper, we review the micro strip patch antenna design using
the MathCAD simulation and microwave office AWR (Applied

Wave Research) and comparison between two results.

1-Introduction:

In this paper, we exhibiting the patch antenna, Advantages and
disadvantages of patch antenna, Feeding Techniques, Design
procedure of single rectangular Micro strip antenna with Mathcad
simulation, and Implementation of Micro strip patch antenna by
using AWR.

1.1Basic characteristics:

In its most fundamental form a Micro strip Patch antenna consists
of a radiating patch on one side of a dielectric substrate which has
a ground plane on the other side as shown in Figure (1). The patch
is generally made of conducting material such as copper or gold
and can take any possible shape. The radiating patch and the feed

lines are usually photo etched on the dielectric substrate [4].

203 Copyright © ISTJ A% ghaa aaal) (368a
;\mb ?3""“ @3.\1\ M



International

Science and Technology Journal Volume 23 2l

| vt ] iy il Ty vl

Rl ashall Ay Ayl October 2020 55 I ST N /&

Radiating
slot )

£ &

Ground plane

Figurel. Basic features of a patch antenna [1].

1.2 Advantages and disadvantages of patch antennas

Table 1. Advantages and disadvantages of patch antennas.[3]

Advantages

Disadvantages

They are light in weight and low profile

Narrow bandwidth

They can be made conformal to the host
surface

Lower power gain

Their ease of mass production using printed
circuit technology leads to a low fabrication
cost

Lower power handling
capability

They are easier to integrate with other micro
strip circuits

Polarization impurity

They support both linear polarization and
circular polarization

Surface wave

They can be realized in a very compact form,
desirable for personal and mobile
communication hand held devices

They allow for dual and triple band operations
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2- Feeding Techniques:

Micro strip patch antennas can be fed by a variety of methods.
These methods can be classified into two categories- contacting
and non-contacting. In the contacting method the RF power is fed
directly to the radiating patch using a connecting element such as a
micro strip line. In the non-contacting scheme, electromagnetic
field coupling is done to transfer power between the micro strip
line and the radiating patch The four most popular feed
techniques used are the micro strip line coaxial probe (both
contacting  schemes) aperture coupling and proximity
coupling(both non-contacting schemes) [4]. Figure (2) shows the
common Patch antenna feed. In this paper we used micro strip
line feed (inset feed) because Ease Fabrication and Impedance
Matching is ease either.

(o)

Figure (2) Patch antenna feed: (a) Micro strip line feed, (b) coaxial probe
feed, (c) Aperture- coupling feed and (d) Proximity coupling feed[1]

Table (2) below summarizes the characteristics of the different feed

techniques.

205 Copyright © ISTJ A% ghaa aaal) (368a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M



[ e %
Table (2) the characteristics of the different feed techniques [4].

gty p i g

Volume 23 aad)
October 2020 ¢S

)

19al)

dxifilly aglall

International
Science and Technology Journal
4

Aperture
Coupled

More

excellent

alignment

Good

Easy

21%

Proximity
Coupled

More
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More
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Easy

Better
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Easy
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3- Design procedure of single rectangular Micro strip antenna
with MathCAD simulation:

In procedure, it assumes that the specified information includes the
dielectric constant of substrate (&r), the resonant frequency (f;), and
the height of the substrate h.

The procedure is as follows :

1. specify :&r, fr(in GHz), and h(mm).
2. for an efficient radiator, a practical width that leads to
good radiation efficiencies is

W — Vg / 2
2fr &, +1 (1)

Where vy is the free-space velocity of light.
3. The effective dielectric constant of the Microstrip antenna is
given by equation as:

1
Erett = ng—i_l+ 5r2_1{1+12\:\1l} ’

2
4. When w is found the extension of the length AL can be
determined by equation as:

(e +03)(Y +0.264)
AL = 0.412h h

(Err — 0.258)(\%/ +0.8)

(3)

5. The actual length patch can be determined by using following
equation
L= Leff - ZAL (4)

Where Lest is the effective length:
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Ly = ——0
o 2 fr \/ geff

6. For a rectangular patch, typical input impedance at the edge of a
patch range 100ohm to 400 ohm, can be written as[4]:

5 L

R,, =90 (—

s —1'W

)? ohm (5)

7. The mutual conductance G12 can be calculated as:

| .
Gl12=—+J,(K,Lsin(@
12022 0o (Ko (9))

(6)

Where Jo is the Bessel function of the first kind of order zero.

8. In this paper the Micro strip inset feed line used for feed the
patch, so the equation given for calculating the feed position can
be written as:

Yo = Ecos’l( 2Z,(G,, +G12)
i (7)
Where Z, is the characteristic impedance (Zo=500hm).

Gin is the conductance can be obtained by as:
I
" 12072

9. For two slots spaced by a distance L a part, the E and H plane
radiation patterns may plotted using the equations [3]:-

sin(kOTW cos(0))
koh

E@0) = sin(@)

cos(0)

(8)
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0 nO 0
H-plane (¢ =0°0° <6 <180°)

. koh
sln(7 cos(¢)) k.h
H(g) = h 003(7 cos(¢)
% cos(¢)

©)

 an0 A0 0 0 0
E-plane (0 =90°.0° < ¢ <90° and 270° < ¢ <360°) 1],

Figures (3.a), (3.b) show the E and H-plane radiation pattern of
single Micro strip patch in polar respectively.

225 315

270

() (b)
Figure.3 radiation pattern of single Micro strip patch in polar:(a)E- plane
(b) H-plane

10. The antenna is a resonant circuit therefore; energy will be
stored in the system. it can describe the energy stored by the
parameter Quality factor(Q).

Typically there are three loss radiation, conduction (ohmic),
and dielectric losses. Therefore the total quality factor Q: is the
influenced by all of these losses and is, in general, written as [3]:

1 1 1 1

= +—+—
Q[ Qrad Qc Qd (10)
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Where:
Q: is total quality factor.

Qc is quality factor due to conduction (ohmic) loss.

Q =hyzt 1o (5isthe conductivity of conductor).
Qrad is quality factor due to radiation (space wave) losses.

- f. e L

Qrad -

Gh
G = Glz
wW
Qu is quality factor due to dielectric lose
Q, = 1
" tans

(tand is the loss tangent of the substrate material tan6=0.001).
11. The efficiency (which increases as h increases) may be
expressed as:

Q

Qrad (11)
12. The directivity is one the most important figures- of- merit
whose definition is given by:

5 - W

IDrad (12)

Where Unmax is the maximum radiation intensity can be written
as:

U

e =

— |VO |2 (ﬂ)Z
"2 A
Where:
Vo is the voltage across the center of the slot (Vo =1).
Nois the 120
Prad IS the radiated power can be written as:

— |V0 |2 I
21,7

P

rad
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13. The gain G is given by:

G=e*D (13)
The gain increases with resonant frequency and h decreases with
increase in &.
Table (3) shows the simulated of characteristics drastically changes
with changing resonant frequency and dielectric constant of
substrate by using Mathcad.

Table (3) the simulation results for rectangular Micro strip

antenna
3 -
o | 8 % 5 1% = gl | B
T1el 5 52l e|3°°| &8l & s
0| = S
8
24 49.4 41.2 429 | 476 14.4 219 | 0.96 | 5.2 7 252.5
22 245 | 48.4 40.3 42 477 14.1 21 0.96 | 5.2 7 252.2
25 47.4 395 41.2 | 477.9 13.9 20.2 | 0.97 | 5.2 7.1 251.9
2.4 48.7 40.3 42 498.6 14.2 205 | 0.96 | 5.2 7 251.6
2.3 245 | 477 395 41.2 | 4994 13.9 19.7 | 097 | 5.2 7 251.4
25 46.7 38.7 40.3 | 500 13.6 189 | 097 | 5.2 7 251.1
2.4 46.6 38 39.6 | 547.5 134 175 | 097 | 5.2 6.7 253
2.6 245 | 456 37.2 38.8 | 548 13.2 16.8 | 0.97 | 5.2 6.7 252.7
2.5 44.7 36.4 38 548.8 13 16.2 | 0.97 | 5.2 6.8 252
24 37.35 28.7 30.2 | 582.6 10.7 104 | 098 | 5.02 | 5.9 312.4
4.6 245 | 36.6 28.1 29.6 | 582.9 105 10.8 | 0.98 | 5.02 | 5.9 312.2
25 36 27.5 29 583.2 10.3 104 | 098 | 5.02 | 5.9 311.9
211 Copyright © ISTJ A3 giaa aodal) (5 48a
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2.4 26.9 19.7 21 4056 | 7.9 8.7 0.99 | 5.2 5.3 526.1

245 | 26.3 19.3 20.6 | 405.7 | 7.8 8.4 0.99 | 5.2 5.3 525.6

2.5 25.8 18.9 20 4058 | 7.6 8.1 099 |54 5.33 | 525

4- Matching techniques:

The operation antenna system over a frequency range is not
completely dependent upon the frequency response of antenna
element itself but rather on the frequency characteristic of
transmission line — antenna element combination [1].

They are many matching techniques such as half - wavelength and
Quarter — wavelength Transformer that can be used to connect the
transmission line to the antenna element and which can be designed
to provide acceptable frequency characteristic. There will be used
the Quarter — wavelength Transformer [2].

Table(4), which give the exact line impedance for N=1,2,3, and 4
section Binomial matching transforms, for ratio of load impedance
, ZL(Rin) to feed line impedance,Zo. (ZL=252.20hm(atf=2.45,€,=
2.2), Zo=500hm).

Table (4) Binomial Transformer Design

N=2 N=3 N=4

ZNZ | ZN\NZ | Z\Z | Z\Z | Z\Z | Zs\Z | Z\Z | Z\Z | Z5\Z | ZA\Z
0 0 0 0 0 0 0 0 0 0

5 15| 3.36 | 1.224 | 2.246 | 4.121 | 1.11 | 1.658 | 3.04 | 4.55

Figure (6) show the simulated Si1 parameter for single patch
antenna with matching and without matching by using Mathcad.
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Figure (6) The simulated S1; parameter for single patch antenna without
matching and with matching(N=1,2,3) .

S11 with out matching.

Sm with matching (N=1)

Sm1 with matching (N=2)

Sm2 with matching (N=3)

The most important parameter that shows the antenna efficiency is
voltage standing wave ratio (VSWR). The results tabulated in table
(5) are obtained VSWR for single patch antenna.

Table (5) VSWR for single patch antenna

Without | with with with
VSWR matching | matching(N=2) | matching(N=3) | matching(N=4)
5.045 1.402 1.183 1.087

5- Implementation of Micro strip patch antenna by using
AWR

The software used to simulate the Micro strip patch antenna is
microwave office AWR (Applied Wave Research). The simulated
antenna using AWR software is shown in figure (7). Where, we

WUNMMJAIM
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used to plot S11 parameter, Gain, as well as radiation patterns. The
Figures (8), (9), (10) shown the simulation result by using
software(AWR).

Figure (7) AWR Schematic of implementation of Micro strip line fed
patch antenna.

RL —=DB(IS(1.1))
0 1266

2‘/"‘

2.399 GHz

“ﬂ*‘-,g.._ﬁ .
\\ -5.955 dB
AN

2.4503 GHz
-5.906 dB

o

/

\
\\
\\ /
-10 \ i
\ /
\ 2.4285 GHz
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235 24

Frequency (GHz)

245 25

Figure (8) Return loss of single Micro strip patch antenna (dB)

Gain
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(Deg)

2 22 24 26
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Figure (9) Gain of single Micro strip patch antenna (dB)
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Figure (1) Radiation pattern of single Micro strip patch antenna:(a) E-
plane (b) H-plane

6- Conclusion:

The aim of this paper was to Comparison between design and
simulate of microstrip patch antenna for use in wireless
communication systems. The WiFi (wireless fidelity) uses the
frequency range from 2.4 — 2.5 GHz (IEEE 802.11a).

The input impedance of patch antenna it has been found 252.237Q
with using Mathcad. So it has been used matching technique
(Quarter- wavelength Transformer) to improve matching ,where it
has been found the VSWR 1.18by using Mathcad ,will byusing
AWR was 138.2Q.

The other characteristics of single patch it hasbeen found, the
directivity 5.2dB with Mathcad and 4.3dB withAWR. The Return
loss at center frequency -27.43dB without matching and -45.72 dB
by using Mathcad.
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Abstract

Studies the corrosion behavior of stainless steel 316L cladding
using gas metal arc welding (MIG) techniques. The corrosion
behavior was performed by potentiostat at scan rate 3mV.sec? in
3.5% NaCl to show the polarization resistance and calculate the
corrosion rate from data of linear polarization by Tafel
extrapolation method. The results indicate that the MIG cladding
increase the corrosion Tafel slop, while decrease the polarization
resistance compared with layer cladding of SS 316L on low carbon
steel. Cyclic polarization was measured to show resistance of
specimens to pitting corrosion and to calculate the forward and
reverse potentials. The results show shifting the forward, reverse
and pitting potentials toward active direction for cladding samples
compared with different parameters. The clad beads in lines due to
argon gas was used with samples; used to interpret the cyclic
potential dynamic polarization curve are including: pitting
potential, re-passivation or protection potential, anodic to cathodic
transition potential, hysteresis and active-passive transition
potential.
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Key Words: cladding, stainless steel 316L, low carbon steel,
MIG cladding, corrosion behavior, polarization cyclic and
potential dynamic Polarization.

Introduction

The corrosion behavior of carbon steel weldments is dependent on
a number of factors. Consideration must be given to the
compositional effects of low carbon steel and welding consumable
and to the different cladding processes used. Because carbon steels
undergo metallurgical transformations across the weld and heat-
affected zone (HAZ), microstructures and morphologies become
important [1]. To join metals having different properties and
without losing their properties, Cladding is one of the most
efficient methods for the bonding of those materials. Several
methods of cladding such as roll bonding [2]. Austenitic Stainless
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Steel 316L material is used in various industries for gas drilling,
oil rings for removal and protection against corrosion. SS309L as a
filler metal has also, been used in such applications but due to
more percentage of carbon present in the material composition
(0.03-0.08%) as compare with 316L (< 0.03) affects the corrosion
resistance [3, 4]. cladding of three different layers of SS316L on a
piece of mild steel has been studied with the concert of Huey*s test
on these different layer specimens. The result of this test shows
that the piece with one cladding layer has low corrosion resistance
rate as compared to the 23pieces having two and three cladding
layers. The best result is shown by specimen having three layers of
cladding on it having corrosion resistance rate [5].

2.1 Experimental procedures

2.1. Samples Preparation

Austenitic stainless steel 316L was used as a filler material, and
its chemical composition given in Tablel, AISI 1018 steel was
used as a base material because it is widely used in industries for
making different components for different applications. Its
chemical composition is given in Table 2,

Tablel: Chemical Composition of Stainless Steel 316L (wt %0)

Stainless Steel 316L

C 0.025 Ni 12-13
Mn 1.5-2 Mo 2.5-3
Si 0.7-1 N 0.06
P 0.02 Cu 0.3
Cr 18-19

Table2: Chemical Composition of Low Carbon Steel (wt %)

Low Carbon Steel
Fe 99.2 Mo 0.005
C 0.18 Ni 0.002
Si 0.019 Al 0.061
Mn 0.44 Co 0.05
219 Copyright © ISTJ A3 giaa aodal) (5 48a
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P 0.0080 Cu 0.028
S 0.005 Nb 0.005
Cr 0.013 Ti 0.005
\Y% 0.005 w 0.05

The specimens were cut from low carbon steel plate and one of the
surfaces was cleaned to remove oxide and dirt before starting the
process of cladding. The SS316L of 0.8mm diameter for
depositing the clad beads in lines. During MIG method argon gas
was used with 80-120Amp, 17-20Volt and speed 20cm/min.
2.2Experimentation for Cladding

Two samples were used with optimum cladding of SS316L on low
carbon steel using gas metal arc welding MIG method, and the
welding machine was used as showing in Figure 1.

Figure 1 MIG Welin'g Machine

The samplel at 120A cladding current, 20V cladding voltage and
sample2 at 80A cladding current, 17V cladding voltage, with the
criterion of obtaining a sound cladding bead with good bounding
and acceptable bead profile, showing Figure (2a) workplace MIG
welding process and Figure (2b) shows the welding lines.

Effect of current (I), voltage (V) on reinforcement (thickness of
the cladding), penetration (depth of fusion), dilution (percentage of
dilution of the cladding layer) and hardness (micro hardness of
sample) were examined. The samples were prepared after all the
cladding process was performed. The samples were cut in
perpendicular direction of the cladding, after cutting process the
samples were cleaned then placed in mould and marked to
facilitate working on the samples.
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Figure 2 (a) workplace MIG \;véidingrocess (b) Show welding line

For calculation of the dilution, the reinforcement and penetration
were measured from the cross sections of photography of
specimens. Both the thickness and depth of fusion were measured
using Foxit Reader software at several areas of the cladding as
shown in Figure (3a) and average values are reported. Dilution (D)
of the cladding was estimated using equation (1) [6]. Thickness of
the cladding and depth of fusion, are shown in Figure (3b).

Dilution% = ——X 100 e ecisvvve e e .. (1) [6].

Where B = Penetration (depth of fusion), and

A= Reinforcement (Thickness of the cladding).

Dilution is defined as the percentage of base metal in the cladding
metal deposit. If the percentage of dilution is high, then the
percentage of base metal in the weld metal deposit will be high and
vice versa. At a higher percentage of dilution level, the surface
properties are not enhanced to the expected level because of the
presence of a higher amount of base metal.

On the other hand, at a lower percentage of dilution level, the
surface properties are much better compared to the base metal
because of a low percentage of base metals in the deposited weld
metal. Hence, the cladding process which produces a low
percentage of dilution is generally preferred for hard facing
applications [7]. The basic difference between welding and
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cladding is the percentage of dilution [8,9]. Quality of cladding is
primarily dependent upon chemical composition of the cladding
metal, dictated by dilution of the base metal; the ideal dilution is
approximately in range from 5 to 45%. The higher values of
dilution may lead to excessive mixing of clad material with
substrate.

Penlration (P)|

Base metal

Figure3 (a) Photography of cross section for the sample [5],(b)
Schematic representations of the procedures adopted to calculate
Dilution[6]

It can result to lower hardness of clad layer [10,11]. A typical
result of overlaying with conventional arc welding processes is a
high dilution level of the coating.
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2.3 Preparation of the Corrosion Test

Figure 4 samples were cut and then area of the sample relating to
corrosive environment was 0.25mm?, to keep this area constant,
the samples were coated by resin or polymeric materials such as
Teflon or polyester with the defined area. The sample prepared and
connected to a copper wire and then were cold mounted the image
of prepared corrosion test samples is shown in Figure 4. The open
circuit potential was measured to a mirror finish, rinsed in distilled
water and stored in desiccators. The electrolyte reference used was
sea water (3.5% NaCl). Polarization experiments were performed
in “Gammary corrosion test device” with electrochemical standard
cell with provision for working electrode, auxiliary electrode (Pt
electrode) is shown in Figure 5. Electrochemical measurements
were performed with a potentiostat at a scan rate 3mV.sec™.

Figure 5 Gammary corrosion test device

The main results obtained were expressed in terms of the corrosion
potentials (Ecorr) and corrosion current density (lcorr) in addition to
measure the potentiodynamic anodic polarization curves were
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obtained at a potential rate of 3mV.Sec?, and a potential range
from 0.55V to 1.3V (3.5% NaCl) in relation to the corrosion
potential.

3. Results and Discussion

3.1 Effect of MIG Method Parameters on Percentage of
Dilution

The value of the percentage of dilution at different conditions of |
and V is given in the Table3.

Table3: Variables levels and observed values of percentage of
dilution

\Iéveldmg Current O Voltage (V) | Dilution%
arameters | amp.

Samplel 120 20 30.2
Sample2 80 17 13.9

The effect of cladding parameters (current and voltage) on
dilution. It was observed that the current and voltage have a
positive effect on dilution. Because the dilution percentage
increases with increase of current and voltage. In the dilution is
maximum samplel (30. 2%) when current and voltage at their
maximum limit (120A-20V) and dilution is minimum sample2
(13.9%) when current and voltage at their minimum limit (80A-
17V).

3.2 Microstructure of Cladding

The microstructure of SS316L cladding shown in Figure (6a) and
low carbon steel base metals are shown in Figure (6b). The etched
samples were subjected to an extensive optical microscope to
study the microstructure in the base metal, heat effect zone,
interface zone and clad metal zone under different magnifications.
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Figure 6 (a) Optical microstructure of clads
Deposited (b) Optical microstructure of Low carbon steel

Microstructure of samplel; base metal, interfacial zone and clad
metal zone for120A-20V are showing in Figure (7a,7b).

Figure 8 shows microstructures of the sample2 clad made using
80A-17V at Figure (8a) Interfacial zone, Figure (8b) clad metal
zone. For cladding, a dendritic microstructure was developed at
fusion boundary due to fast cooling conditions; Figure (7b, 8b)
more globular structures were observed at center of weld clad
metal that exposed ferrite content in Figure (7b) than in the Figure
(8b), due to the increase in heat input. For heat affected zone
(HAZ) and (1Z), the microstructure is critical for clad deposited
properties.

at (a) Interfacial zone and (b) clad metal zone
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The HAZ is the area of the base metal that microstructure and
properties is altered by inducing intensive heat into the metal. It
can be noticed that narrow HAZ was obtained for the examined
welds as in Figure (7a, 8a) that observe a continuous phase,
without micro-defects such as pores or cracks along the interface
zone, allows having a good bonding between the substrate and the
cladding material.

(Substrate) (Cladding)

Figure 8 Microstructures of the clad deposited sample2 at (a) Interfacial
zone (b) clad metal zone

3.3 Electrochemical behavior for Cladding clads deposited
SS316L on Low Carbon Steel

Two samples were electrochemically investigated; the other
sample was taken from the substrate - SS 316L on low carbon steel
interface and the other sides were covered to prevent any contact
intervention. Both samples were anodic ally polarized starting with
below the open - circuit potential for about 30minutes at room
temperature25 C° with solution in 3.5% NaCl. Corrosion rate was
calculated using Faradays law using equation (2)

COTT

TEXEW s (2)

Where CR = corrosion rate in (mm/y), icorr = corrosion current
density (uA/cm? ), K = Faradays constant (3.27x 107
mmg/uA cm y) and d = density in (g/cm3).

CR = K X
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3.3.1 Polarization Cyclic Test

Figure 9 (a, b) shows a polarization cyclic graph of SS316L on low
carbon steel samples. The polarization cyclic curves for samplel
shows a starting potential at 477mV (that is characteristic of
austenitic stainless steel). The passive zone finished (at protection
potential (Ep) at 277.9mV. The pitting nucleation and a right loop
are obtained; the cycle finished with a re-passivation breakdown
potential (Eb) equal 443mV (that is characteristic of pitting
propagation) and a positive hysteresis due to the irreversible
damage by pitting are also observed. The corrosion rate was
0.12814 m/year. Figure (9a). Marxel Pourbaix [11] concluded that
on the SS316L surface an irreversible pitting was produced. In
other work cyclic polarization experiments at SS316L were
performed and pitting nucleation and propagation were observed
[12]. Shieu et al determinate that SS316L pitting nucleated and
propagated on an under surface, leaving the SS316L sample
useless [13].

The polarization cyclic curve for sample2 shows a starting
potential at -509mV, but the breaking potential was not observed.
The loop is on the right, indicating pitting susceptibility of
sample2. The passive zone finished at protection potential (Ep)
equal +372.3mV and the cathodic curve are on anodic curve. The
cycle finished with a re-passivation breakdown potential (Eb)
equal 265mV. This indicates that the sample2 coating presented
chloride attack resistance Figure (9-a).

Croie Pulsrwanos
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Figure 9: Polarization cyclic curve of corrosion samples after
30minutes in 3.5wt%NaCl Solution
(a)samplel,and (b)sample2

The corrosion rate was5.673m/year Figure (9b). A similar behavior
reported Gaertner et al [14], for a sample2 coating on SS316L in a
saline electrolyte and observed that the sample2 coating was very
resistant to the chloride attack. For some materials, the pitting
potential coincides with the corrosion potential, which occurs
when there is an oxide film on the material surface prior to the
polarization as shown on Figures 9 (a,b). Due to the intersection of
cathodic branch with the trans-passive region of anodic branch, the
value of pitting potential is the same as corrosion potential.

3.3.2 Potential-dynamic Polarization Test

Figurel0 (a,b) shows a potential-dynamic polarization diagram of
the corrosion samples after 30minutes with solution in 3.5% NaCl.
For cladding of SS 316L on low carbon steel is given in Figure 11a
for samplel and the data relating to this diagram are 3mV/Sec,
potential range from 0.55V to 1.3V and the open-circuit potential
is -0.2239V. Figure 3.5b for sample2 and the data relating to this
diagram are 3mV/Sec, potential range from 0.55V to 1.3V and the
open-circuit potential is 0.2049V as shown in Table4. Cladding
plates of SS316L on low carbon steel, with and without polishing,
showed lesser.
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The OCP time measurement is considered as an important
parameter for evaluating the stability of the passive film of
samples. As indicate that both of low carbon steel cladding shift
the open circuit potential (Eoc) toward active direction. Thus
samples of cladding SS316L on low carbon steel using MIG
method, thermodynamically less tendency to corrosion. The
behavior of cladding gives unstable surface/electrolyte interaction
through the variation of potential with 17-20Volt, 80-120Amp and
speed 20cm/min.

Table 4: Comparison between corrosion rate of samplel and sample
2 for cladding SS316L on low carbon steel

. Corrosion rate
2
Specimens | lcorr.(LA/CM?) | Ecorr. (V) ( mmiyear)
Samplel 35 -403 0.041
Sample2 3.1 -337 0.0359

0.05

Corrsion Rate, mmiyear

(sample1) current (sample2) current
120Amp and20Volt 80Amp and17Volt

Figure 10 Comparison between corrosion rate of sample 1  and sample2
for cladding SS 316L on low carbon steel

Figure 11 shows that the potential-dynamic polarization curves
exhibit the pitting corrosion potential of weld metals produced
using different welding current. It was found that increasing
welding current (sample2) from 80 to 120amp and speed
20cm/min; shifted the pitting corrosion potential from 277 to
390mVSCE.
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Figure 11 (a,b) Schematic illustration of potential-dynamic scan
(a)samplel and (b)sample2

This might be due to the smaller dendrite sizes and lesser inter-
dendritic spacing in the fusion zone produced by faster cd speed,
and the pitted area was adjacent to phase boundary between
austenite and delta-ferrite as shown in Figure 11(b) these results
are similar to that reported by Wich an and Loeshpahn [15].

For some materials, the pitting potential coincides with the
corrosion potential, which occurs when there is an oxide film on
the material surface prior to the polarization. Due to the
intersection of cathodic branch with the trans-passive region of
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anodic branch, the value of pitting potential is the same as
corrosion potential.

4. Conclusion

Based on the results achieved in this study, the following
conclusions can be drawn.

1. The cladding current is an effective parameter affecting
heat input and melting. In this regard, it is the most important
process parameter which influences the dilution. Increase in
cladding current leads to increase in dilution percentage and vice
versa.

2. The smaller dendrite sizes and lesser inter-dendritic spacing
in the fusion zone produced by faster cladding speed, and the
pitted area were adjacent to phase boundary between austenite and
delta-ferrite.

3. A continuous phase, without micro-defects along the
interface zone, having a good bonding between the substrate and
the cladding material.

4. The current has a positive effect on the reinforcement,
depth of penetration and percentage of dilution of cladding
process, where increases with increasing the cladding current from
80A to120A.

5. The voltage has a positive effect on the penetration and
percentage of dilution of cladding process, where increases with
increasing the voltage from17-20V, while found high of
reinforcement decreases with an increase in the voltage.

6. Polarization measurements reveals that corrosion potential
for sample2 is less negative than samplel, indicating that former is
more corrosion resistant than later in samplel. The higher
corrosion susceptibility of sample2 was due to less protective
surface passive film, results in high anodic dissolution rate. The
values of corrosion current densities also support this observation.

7. The similar between pitting potential and protective
potential with corrosion potential are the most important
parameters for evaluating the material pitting corrosion resistance.
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ABSTRACT

The concrete cover protects of the reinforcement against corrosion,
there are several corrosion conditions in structures at Tripoli area«
Sea water are using in make concrete mixture. [1,2]

Sea water and local aggregate were used Reinforced concrete
specimens were prepared with different water to cement ratios as
well as with different concrete covers.

Specimens (cubes and beams) have exposed to outdoor (Av.
Relative humidity 50%) and climatic chamber (Av. Relative
humidity 85%) environment.

Electrochemical behavior of the specimens was monitoring
for two years for both environments. [3] Results have showed that.
Water- cement ratio and concrete cover have a significant effect on
corrosion rate for specimens mixed with sea water for both
exposure conditions.

Keywords
Concrete cover — chloride — corrosion- reinforced concrete
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Introduction

Concrete has been used from many hundreds of years, Which the
ability of concrete to withstand the damaging effect of
environments factors. [1,2,3]. The physical life time of reinforcing
concrete buildings is mainly. [2,4,5,6]

1) The corrosion reinforcement of concrete structures protected by
concrete cover provides mechanical barrier to the movement of
water and oxygen necessary, which barrier depends on the
concrete quality.

2) The embedded steel by concrete, which means that iron oxide
film rapidly forms on the surface of embedded steel, this film
arising products of cement hydration.

3) high alkaline occurs corrosion of reinforcement,

difference in electro-chemical potential within the steel concrete
due to use of mixing water of high salt concentration, segregation,
bleeding, unequal compaction in permeability of concrete.

4) alkaline environment destroyed or cracks of concrete, reaches to
surface of embedded steel, that reduced the protection of
embedded steel.
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The objective of this paper is to study the effect of concrete cover,
sea water with different water-cement ratios on the electrochemical
behavior and corrosion rate of reinforcement at different
environment. Testing program is summarized by the Figure (1).

Testing program
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Fig .1. Testing program
Experimental program, Material, and Testing
Effect on sea water on the reinforced concrete specimen and bar
were studied in two parts. The first part of study involved the
effect of mixing water on the reinforcement with different cover
exposed to outdoor environment. The second part of the program
was an examination of the corrosion rate of the reinforcing steel.

Material

Cement

Normal Portland cement (sooq Ei-ghames factory) was used in this
study table (1) content of chlorides and sulfates cement.

Table (1) chlorides and sulfates contents for cement used
Chlorides% Sulfates%
0.1964% 2.160%

Mixing water

Type of water were used throughout this study for mixing, Sea
water from (Matred beach). chemical composition sea water is
listed in table (2) and table (3)

Table (2) chemical composition sea water

lons Sea water
Chlorides mg/It 22198.79
Sulfates mg/It 3100
Bicarbonate mg/It 244
Carbonate mg/It NIL

Table (3) chemical composition sea water

lons Sea water
Sodium mg/It 12275
Potassium mg/It 510
Calcium mg/It 640
Magnesium mg/It 1392
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pH 7.8
TDS at 105C 71075
Calculated TDS 40359.79
Aggregates

Local aggregates (fine and course) were used in these study
chlorides and sulfates contents and some properties are listed in
table (4)

Table (4) some chemical and physical properties for aggregate
chlorides | sulfates absorption density porosity

Fine 0.0106% | 0.3530%

agg

Coarse | 0.0673% | 0.0396% 237
200 0 %1 2.6% 6.57%

Clay and silt content in fine aggregate 0.51%

Steel
Plain and deformed steel bars with diameter of 12 mm and vyield
stress 320 Mpa were used.

Compressive strength

results of compression strength results have been obtained for 28
days’ specimen for each type of water and water cement ratios.
The results are listed below in table (5)

Table (5) compressive strength results ( Kg/sg.cm)

Mixing WI/C ratio

water

S.\W 350 300 257
PH results

PH of water cement used in concrete mixture, and starting PH of
concrete specimen were obtained and listed in table (6).
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Table (6) PH results

Mixing water cement Starting concrete
potential

S.W S.W

7.8 135 11.9

Total chloride content of O.D.E
The results of total chloride content for specimen exposed to
outdoor environment. Results were measured after 25months for

all samples.

Chloride content

S.W

2.492%

Results of testing

Samples of bars mixed with sea water, the results obtained from
reference electrode potential test of embedded steel with different
(w/c) ratios and different concrete cover, exposed to O.D.E .the
results were listed in fig. (2) from table (7).

Table (7) Electrode potential of embedded bars mixed with S.W
Exposed to O.D.E (W/C 0.45)

cover mm Time
25 mm 45 mm 65 mm days
400 425 400 30
380 405 380 60
335 410 335 90
345 305 345 120
325 285 325 150
312 297 312 180
310 285 310 210
304 348 304 240
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Samples of specimen mixed with sea water, the results obtained
from reference electrode potential test of embedded steel with
different (w/c) ratios exposed to O.D.E and C.C.E

The results were listed in Fig. (2) from table (8).

Table (8) Result of electrode potential of specimen mixed with S.W
exposed to O.D.E and C.C.E

Time days 30 |60 |90 | 120 | 150 | 180 | 210 | 360 | 390 | 420 | 450

wic | 045 | 605 | 195 | 188 | 188 | 158 | 150 | 198 | 221 | 204 | 203 | 215
ratio [0 75 | 565 | 292 | 245 | 250 | 305 | 150 | 200 | 397 | 85 | 402 | 400

Samples of specimen mixed with sea water, the results of
corrosion rate test exposed to (O.D.E), with different (w/c) ratios
the results were listed in Fig. (2) from table (9).

Table (9) Corrosion rate (Cr) results for S.W specimen
exposed to O.D.E sample 1 HEu

wi/c

concrete cover mm
0.75 0.60 0.45
9.996 | 16.05 2.034 Gl 25
20.25 | 10.05 1.779 G2 45
41.87 | 22.06 1.525 G3 65

Samples of specimens mixed with sea water, the results obtained
from reference corrosion rate test, with different cover concrete
exposed to (C.C.E).

The results were listed in Fig. (3) from table (10).

Table (10) Relation between corrosion rate and cover for S.W
specimens Exposed to C.C.E

wi/c
concrete cover mm
0.75 0.60 0.45
2.9 3 3 Gl 25
3 10 22.5 G2 45
10 20 42.5 G3 65
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Discussion of test results

Graph in Fig. (2) obtained have similar trends in relationships
between potential and time show samples of these results
embedded bars have concrete cover 45mm for all specimen show
potential greater than of that bars have 25mm and 65mm concrete
cover.

The results potential of embedded bars mixed with sea water are
the same results for 65mm and 25mm cover concrete and cement

ratio 0.45.

500

WIC=0.45
=—g== 55 mm
=f=45 mm

200
25 mm

100

O I I T T T T

0 30 60 S0 120 150 180 210 240 270

FIG (2) Electrode potential of embedded bars mixed with S.\W
Exposed to O.D.E (W/C 0.45)

Graph in Fig. (3) obtained have similar trends in relationships
between potential and time which the results potential of
embedded bars mixed with sea water increase with cement ratio
0.75.
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FIG. (3) Results of electrode potential of specimen mixed with
S.W exposed to O.D.E and C.C.E

Graphs G1, G2 and G3 in Fig. (4) represent a sample relationship
between corrosion rate and concrete cover with different water to
cement ratio. All results have similar trends in the relationships.

With comparison of the graphs G1, G2 and G3 its evident that the
reinforcement embedded in concrete mixed with 0.45 water to
cement ratio have the lowest corrosion rate than the specimen
mixed with 0.6 and 0.75 water to cement ratio.

In addition, corrosion rate of the bars embedded in concrete mixed
with 0.45 w/c ratio and cover 0.25mm have the same result of the
specimen mixed with 0.6 w/c ratio and cover 0.45mm. whereas,
corrosion rate of the specimen mixed with 0.75 w/c ratio and
embedded 45mm from the outdoor environment has 0.092mg per
sg.cm/year, which represents 4.5% w/c ratio and cover 25mm.

In general, corrosion rate of the embedded bars decreases with
increase of concrete cover. For all graphs, corrosion rate of the
embedded bars with cover 65mm and water to cement ratio 0.6 and
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0.75 have more than three times of the specimen embedded in
concrete have water to cement ratio 0.45 and cover 65mm

45

40

35 -

30

wiC
25 ——0.45
55 y.. o 60
/ wic
15— B 0.75

= ~o"

1e

FIG. (4) Corrosion rate (Cr) results for S.W specimen exposed
To O.D.E sample 1 HEu

Embedded bars have concrete cover 25mm for all specimen show
potential greater than of that bars have 45mm and 65mm concrete
cover, but all samples with different water to cement ratio have not
reach to passivity or greater than -200mv which indicate less than
10% probability corrosion may be occur. The PH values of all
specimens were around 12, referring to Fig. (5) and in spite of high
PH value surrounding the embedded bars, they located in corrosion
area. The embedded bars in concrete mixed with sea water come in
compatible with the corrosion results which will discussed in next
section

The relationships between concrete mixed with sea water and
different w/c ratio were show in Fig. (5). Graphs G1 and G2 are
sample of corrosion rate increases with concrete cover, starting
from 0.88 to 1.327 mg/sqg.cm/year for 25mm concrete cover to
2.43 and 3.704 mg/sq.cm/year for 65mm and for embedded bars
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mixed with water-cement ratio 0.75 (G3), corrosion rate decreases
with concrete cover.

It could be concluded that the water cement ratio has an important
effect in the results, whereas, corrosion rate of the bars having
concrete cover 25 mm for w/c ratio 0.75 having about 6 times
greater than that of same cover in w/c ratio 0.45, but this effect
decreases to 1.5 times for 65mm.

45

ry
Q

w
wn

w
[=]

(5]
wn

——G1l

) il G2

_ =

5 25 45 65 85
Cover mm

[y
(0]

[
(=]

corrosion rate ma/sq.cm/tear
n o

LR 4

o

FIG. (5) Relation between corrosion rate and cover for S.W specimens
Exposed to C.C.E

Conclusion
From the study, discussion of test results it is conclusion the
following:

1. Corrosion rate in concrete mixed with (0.45% wi/c) ratio and
cover (0.25 mm) have the same result of the specimen mixed with
(0.6% wi/c) ratio and cover 0.45mm.

2. Corrosion rate decreases with increase of concrete cover for
specimens mixed with sea water and exposed to climatic chamber
environment.
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3. The possibility of corrosion increases with wi/c ratio for
specimens exposed to climatic chamber environment and mixed
with sea water. whereas, plain bars show less than 10% possibility
of corrosion ratio. For different water to cement ratio.

4. Water cement ratio has an important effect in the result,
whereas, corrosion rate of the bars having concrete cover (25mm)
for wic ratio 0.75 having about 6 times greater than that of same
cover in w/c ratio 0.45, but this effect decreases to 1.5 times for
65mm.
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Abstract

Scientific experiences in dealing with slum areas went through
urban development stages, and until the early 1960s, the
governments of these countries ignored the existence of these areas
as a temporary phenomenon that could be overcome by economic
development in urban and rural areas. This neglect affected the
official plans and documents of these countries. When the
governments of those countries realized that slum housing is a
tangible reality that cannot be escaped, they tried to address this
phenomenon by changing their policy and orientations that aimed
to eliminate these areas without taking into account the residents'
capabilities in solving their housing problems, to new policies to
deal with them, and in cooperation with Non-governmental
organizations and institutions have taken upon themselves to
confront this phenomenon and deal with it in accordance with the
conditions of the urban environment appropriate to the needs of
their local communities.

The aim of this research study is to shed light on the study of some
global experiences of dealing with informal housing areas as a
general vision that provides an opportunity to benefit from them
and serve as a basic base and guidelines for policies to deal with
them. These experiences have crystallized in a range of
administrative, legislative, urban, social and economic aspects
related to dealing policies.

Keywords

Slum Housing- Global Experiences- Administrative Aspects-
Legislative Aspects- Urban Aspects - Social Aspects- Economic
Aspects.

Introduction

Slum housing expresses a cultural gap and turmoil in the social
and urban balance between the countryside and the city, as it
expresses a segment of society trying to solve the housing problem
on its own without the government, by providing adequate housing
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for its living conditions, and thus it arises as a reflection of the
absence or weakness of the role of urban planning and the
legislative and executive authorities In several pictures; This
makes this housing lose legitimacy in terms of possession,
planning, and important urban elements such as infrastructure,
public services, and lack of observance of the conditions for
construction operations, in addition to its lack of social
determinants such as: privacy and social harmony. Slum areas
were considered a reflection of growth processes, population
income and access to cheap residential land, which helps in
obtaining adequate housing at a lower cost, which results in many
problems in cities and new areas and urban areas such as
infrastructure problems, congestion, transportation costs, and
reducing the quality of the environment and social interactions.
From this standpoint, it is not possible to find unified and unique
solutions to this phenomenon, which needs several studies,
research and experiences from different and varied aspects by the
policies, urban authorities and the private sector, which they often
ignored. As the global experiences in dealing with slum housing
passed through urban development stages, and until the early 1960,
the governments of those countries ignored the existence of these
areas as a temporary phenomenon that could be overcome by
economic development in urban and rural areas.

This neglect affected the official plans and documents of these
countries, especially when those areas were not signed on the land
use maps for urban plans for cities, and they were signed on the
basis of vacant lands that have not been developed. When the
governments of those countries realized that slum housing is a
tangible reality that cannot be escaped from it, they tried to address
this phenomenon, but it often seemed to fail due to bad
government policies, inappropriate regulations and legislation, and
the lack of a real estate market in proportion to the demand market
and its social and economic conditions, in addition to that.

Political orientations appropriate to future development and
development processes. At that time, the governments of those
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countries began to change their policies and orientations that
aimed to eliminate these areas without taking into account the
potential of the population in solving their housing problems, to
new policies to deal with them, and in cooperation with non-
governmental organizations and institutions, they took upon
themselves to confront this phenomenon and deal with it in a
manner consistent. With the conditions of the urban environment
appropriate to the needs of their local communities. Through this,
the policies of dealing with these areas have evolved according to
the criteria determined by the physical, social and economic
conditions of slums housing areas.

- Objectives of the study

The aim of this research paper is to study global experiences of
dealing with slum housing as a general vision that provides an
opportunity to benefit from it and serves as a basic base and
guidelines for dealing policies, and to choose the best as a basis for
the policies proposed in the development and development
processes of these areas and the possibility of controlling them.

- Study structure

This research study is limited to the following main points:

v Experiences related to the organizational and
administrative aspects of dealing with slum housing.

v Experiences related to the legislative and political aspects
of dealing with slum housing.

v Experiences related to urban, social and economic aspects
of dealing with slum housing.

v The most important lessons learned from the experiences of

dealing with slum housing.
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1. Experiences Related To Organizational & Administrative
Aspects Of Dealing With Slum Settlements

1.1. The Experience of Preparing a Regulation For
Developing Slum Settlements
The experience of preparing a regulation for developing slum
housing areas aims to set the appropriate regulatory framework for
treating these areas, and this regulation contains the foundations
and general lines of basic concepts for developing slum housing
areas, and leaves a space of freedom for the secretariats and
municipalities to set the digital planning standards required for
development (such as population density, land use ratios Building
surfaces, etc. ...) according to detailed studies of slum areas in each
city separately, with the recommendation that the developers and
engineering offices cooperating with them prepare detailed studies
to update the data of these areas in the city according to the city's
special circumstances.
The regulation focuses on setting a developmental and
organizational framework for the distribution of tasks and
responsibilities between the partners and all relevant parties in the
process of developing slum areas, with an emphasis on the need
for coordination and work on the success of such projects and
exerting efforts to prevent conflicts of interests and visions, and
the keenness of all participants to overcome difficulties, converge
ideas and support cooperation between them. The project to
prepare a regulation for developing slum housing areas in Makkah
Al-Mukarramah is considered a model for implementing this
experiment [1].
- Objectives Of The Development Regulation
v" Proposing systems for building in these areas to ensure optimal
investment.
v' Facilitating the access of citizens (residents and owners of their
buildings) to contracts if they remain as they are after
development.
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v" Improving the socio-economic conditions of slum-dwellers.

v/ Adopting the principle of sustainable development in
developing slum areas.

v' Supporting the trend of engaging the private sector in the
development process.

v’ Stimulating the investment side and urban improvement to
increase the economic return and include these areas in the real
estate investment market circle.

v" Finding means to reduce the creation of new slum housing areas
or the expansion of existing ones.

— Stages Of Preparing The Development Regulation

v" Initial studies of slums: by counting all the slums within the
boundaries of the area, and then collecting current information
on their physical, environmental, social, economic and security
status.

v" Defining and classifying slums: based on special evaluation

criteria according to the following classification:

Slums with investment elements to encourage private sector

participation in their development.

Slums that have no investment potential.

Slums with potential for self-improvement and development.

Slums need urgent partial treatment.

v Determining priorities for areas: according to their
classification and scheduling of implementation for the coming
years, taking into account the security needs when setting
priorities in order to achieve the highest return at the lowest
possible cost.

v Methodology for disposing of real estate and organizing
ownership: for the possibility of involving residents in the
development processes, ensuring private ownership, and
procedures for organizing ownership.

v' Determining the urban, social and economic dimension of
the development processes: by defining the objectives of the
development processes, their types and the most important
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foundations related to the urban, environmental, social and
economic aspects of slum areas.

v General Provisions: They are related to the procedures for
preparing and implementing the regulation and the timetable for
that, and their follow-up

1.2.  Experience Studying Urban Development Priorities
The experience of studying urban development priorities is one of
the important tools for managing urban development for cities. It
came as a result of the need for local planning tools that address
the current problems of cities and take into account different local
conditions such as the limited technical equipment of some
municipalities and the speed of economic and social changes. In
itself, it is a coordination process that takes place between the
secretariats and municipalities on the one hand and the other
service sectors on the other hand.
The study follows a digital scientific method characterized by ease
of implementation and the possibility of experimentation and
evaluation, so that it leads to arranging city neighborhoods
according to urban development priorities. Thus, the program of
providing neighborhoods with networks of public utilities and
services is set within the framework of actual needs in order to
achieve the optimal path for urban development. Various changes
are the most important of which is compatibility with the
distribution of public budgets. This is what gives it the
characteristic of flexibility and its compatibility with other
planning studies [2].
The project of studying urban development priorities in Saudi
cities is considered one of the models for implementing the
experience of urban development priorities, which has produced
many lessons, learned that need to be monitored and analyzed to
contribute to building new local intellectual models to deal with
slum housing.
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- Priority study objectives

v Achieving integrated coordination between sectorial
agencies to implement projects.

v Directing urban development, and rationalizing the cost of
urban development.

v Reducing unplanned urban development.

v Training of local agencies and national cadres.

- Work stages to study priorities

The idea of urban development priorities is based on dividing the
city into planning units (neighborhoods) and differentiating
between them using population, urban, service and utility criteria
to arrive at a descending order of neighborhoods according to the
degree of priority in urban development, and preparing executive
schedules that include neighborhoods, their priorities, and needs of
services and facilities. Consequently, budgets are distributed
annually by the authorities responsible for the various utilities:
electricity, water, sanitation, telephone, roads, education, health,
mosques, according to the neighborhoods ’priorities in the final
tables, and the study work stages include the following points:

v Collecting and updating information: it includes
updating the basic map of the city, then dividing and identifying
neighborhoods according to the approved naming or numbering
project, evaluation criteria for each neighborhood according to its
needs and the most important problems it faces, and collecting
demographic and urban information, utilities, and public services
for each residential neighborhood.

v Analyzing the information and calculating the points of
the elements: the information is analyzed in light of the selected
criteria and prepared in a way that helps to calculate the points for
the various elements of the city’s neighborhoods. The actual needs
of public facilities and services are determined in accordance with
the general standards of the Kingdom. The point system is used for
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comparison between neighborhoods (Point System), where points
are calculated for each of the aforementioned criteria (population -
population density - building cases - public facilities ... etc.), then
points are collected for the different neighborhoods. As for the
criteria of great importance (public services - utilities), a
multiplication factor (relative weight) is calculated for them
according to the importance of the criterion, for example, the
electricity utility is multiplied by 3, some public services x 2, and
the water utility x 2, as for the result of these The stage is a table
that includes the different neighborhoods and the total points
calculated for each neighborhood.

Figure (1): Model neighborhood division in Medina [2].
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Table (1): Calculating the value of the urban elements
neighborhoods (excerpt from a study on the neighborhoods of
Medina) [2]
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v Determining urban development priorities for
neighborhoods: Points are collected for population and urban
standards, utilities, and public services for all neighborhoods and
neighborhoods are arranged in descending order according to the
number of points, using a computer. Where a special program is
being prepared to determine the urban development priorities of
the various neighborhoods according to their needs.

Table (2): Collecting points and setting priorities (excerpt from a
study on the neighborhoods of Medina) [2]
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v Preparation of the executive tables: The executive tables
include the final results of the study represented in arranging the
neighborhoods in descending order according to the priority of
urban development while determining the actual needs - of the
neighborhoods - of educational, health and religious services, for
the existing urban mass and the planned lands, with specifying the
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preparation of sites in the approved plans for each service. The
actual needs of public utilities (electricity, telephone, water,
sanitation, and roads) are also determined. Consequently, the
authorities responsible for public utilities and services are
obligated to distribute budgets (annually) according to the
priorities specified in the schedule and in accordance with the
actual needs of the existing urban mass.

v Approval and implementation of the study
recommendations: The study and its results are formally
presented and discussed by the relevant authorities responsible for
implementing public facilities and services, and an agreement is
made between the municipality and these authorities on the
priorities for urban development for neighborhoods, and the study
and its results are approved by the district council and thus the
results of the study form a plan Executive binding for all utility
and service sectors.

v Update of the study: The study of priorities is
characterized by continuous continuity. In the same way, the study
is reviewed and updated annually according to local, national, and
regional variables [2].

2. Experiences related to the legislative and political
aspects of dealing with slum housing
2.1.  Experience Urban Development for Slums

This experience is based on the search for sustainable solutions to
slum settlements in Europe in general, and the lessons learned
from the experience of dealing with them in Greece in particular.
The urban development of slums in the European countries is not a
new issue. The southern part of the region has a long experience in
dealing with this problem. The rapid economic growth and
political change in the European region during the past twenty
years has led to the rapid population increase in many urban
centers, as well as due to Migration from the rural poor in search
of jobs and better living conditions. Increasing the growth of
unplanned areas or slum suburbs has become an issue of major
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importance, especially in countries in transition. In many cases,
illegal construction in Europe is well built and can be considered
“affordable housing” rather than “slums. Through European
experience, it has been shown that legalization, sanctions, and even
demolition have not completely halted the development of slum
settlements. United Nations Human Settlements (UN-HABITAT)
and the International Federation of Surveyors in a study conducted
on urban development of slums in European countries that there is
a continuous need within the European region for guidelines and
tools to address and reduce the phenomenon in the near future.
This study is based on the search for sustainable solutions for slum
settlements [3].

- Experience goals

v Identify alternative solutions for urban development in
slum areas.
v Improving the situation in slum areas, and advocating for

more realistic and appropriate land approaches in order to reduce
this phenomenon in the future.

v The experience adds an aspect of knowledge about random
development and the tools used to deal with it, which will be
useful to curriculum makers and planners in other countries facing
similar challenges. But it does not call for the same solution for all
countries; on the contrary, every country has a history and culture
that differs from the other country, as well as different experience
and political priorities.

- Tools and methods wused to formalize existing
haphazard development

v Legal framework: The establishment of an appropriate
legal framework should initially provide flexibility in how
regulations are applied to support the formalization of slum
development. This legal framework should be simplified whenever
possible to allow full transparency for the citizen. As well as
reviewing the laws of spatial planning and public building

257 Copyright © ISTJ A% ghaa aaal) (368a
;\mb ?3""“ @3.\1\ M



International A o 0 450 iy
Science and Technology Journal Volume 23 1) s eenr o Trekasng el

Juskilg aslall dgat) Alaal) October 2020 s I S T.J /&

regulations to ensure that they are in line with the current relevant
curricula, and that they are presented in a manner that is
understandable to both citizens, including the spatial interface of
information. In addition, the methodology for land use planning
and management should be flexible enough to better serve the
ever-changing needs.

v Organizing the land market: The number of agencies
related to the sale and purchase of land, whether for citizens or
their representatives, should be minimized wherever possible, and
the method of commercial operations or modified institutional
arrangements should be improved, and all measures to combat and
stop the continuation of slum development should be taken into
consideration.

v Institutional framework: the establishment of a
decentralized local authority to implement the formalization
process, this will encourage more effective participation with
citizens, and the development of slum areas should be among the
needs of affordable housing, and be included in the comprehensive
housing methodology, including social housing. Demolition should
only be used in exceptional cases, in conjunction with the creation
of alternative lands or housing for the affected population. If
environmental protection is an effective goal, priority should be
given to the legal delineation of environmentally sensitive areas
and resources with maps provided to monitor these areas for any
slum developments, and spatial planning laws and building
legislation must be supported.

v Political support: Specialists in the areas of land
investment should develop business investments in developing
slum areas across the country and use this to gain political support,
and countries should implement regional spatial data infrastructure
strategies. And the designation of areas for development where it
can initiate unorganized construction and may permit construction
in the future, ensuring sufficient space for infrastructure and civic
facilities that does not allow any lower level of spatial planning.
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v Technical method: To propose the use of technology to
monitor existing slum buildings, to detect changes and
developments, and to use high-resolution aerial or satellite images,
and multi-spectral data, and the main purpose is to develop an
easy-to-use, effective, robust and cost-accurate technology to
contribute to controlling random urban development And the

possibility to reduce them [4].

2.2.  An Empowering Experience

It is the experience of transforming the government's role from the
producer to the possible in providing housing, as this methodology
appeared in the mid-nineties when the development of the slum
upgrading approach, and dealing with issues of securing tenure and
economic development, led to the realization of the need to
involve the population in decision-making, design processes, work
and implementation priorities in addition to To their participation
in the physical aspects of improvement. The housing insurance
project using the empowerment methodology in Thailand is an
applied model for the empowerment experience, which is
considered one of the pioneering experiments in applying this
method. These community self-governing programs believe in the
ability of people to manage their needs collectively [5] This
program was implemented in the “Bon Kai” area, which is an slum
area that includes 556 families, which have been owned by the
residents since 1973, and the real owner of the land was negotiated
with the local authorities on the lease for a period of 30 years,
which was tantamount to First case in Thailand of a long-term

lease on private land [6].

- Objectives of an empowerment experience

The empowerment methodology aims to reach the project to one
million low-income families, and the government is financing it in
the form of aid and loans for housing and development projects
and development for poor urban communities provided to
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organizations of the urban poor through development institutions
for community organizations, which carry out planning and
implementation of improvements to the built environment,
including That is housing, the surrounding environment and basic
services.

- Empowerment experience tools
v Support and encourage local initiatives.

v Activating decisions regarding investment of local
resources in social and economic development.

v Providing financial, administrative, and organizational
assistance through local and central government agencies.

3. Experiences related to urban, economic, and social
aspects of dealing with slum housing

3.1. Upgrading Experience

The experience of upgrading is used in dealing with slum housing,
in which the criteria and indicators for its evaluation process are
more positive and it has the ingredients and capabilities available
to upgrade it and improve its built environment. It aims to improve
the existing situation to a better one by developing the urban
environment in all its urban, social, and economic aspects. This
type of method is suitable for countries with limited economic
resources, and many third world countries tend to use this method
because of its characteristic of preserving the political and social
stability of the country.

- Experience goals

v Preserving and developing the existing urban mass, and
preserving its communities.

v Developing the social and economic aspects of the
population to be the cause of the success of urban development.

v
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- Stages of application experience

v The stage of preparing planning alternatives to solve the
problems of the region in proportion to the available capabilities
and in line with the objectives of urban development.

v The stage of studying the feasibility of the proposed
alternatives in all its urban aspects (land uses, urban density, urban
fabric, infrastructure, etc.), legislative (the position of the proposed
plan in terms of legislative regulating urbanization), and economic
(cost of services and infrastructure, the extent of impact The
alternative concerns the socio-economic aspects of the region), and
the political (the possibility of obtaining a minimum level of
political support for the alternative). Then the best alternative is
chosen.

v Preparing the detailed plans for its implementation on the
ground, providing the available local capabilities and providing the
necessary funding for implementation from all parties related to
the project. And through which preparations are made for two
important stages: The pre-implementation stage in which
responsibilities are defined, budget prepared, and the project
management process organized. And the stage of developing the
implementation curricula, through which the indicative program is
provided for the implementation of the development plan in
accordance with the timetables, the follow-up and implementation
phase; Where committees are formed to manage the
implementation of the project, which consists of representatives of
the development partners. The work of this stage relates to
operations and management.

v Post-implementation stage; Monitoring and evaluating
urban, social, economic, and environmental changes to the project,
in order to be able to deal with these changes quickly and
effectively and to facilitate improvement and development
processes.
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3.1.1. Infrastructure Development Project for Slums in Dar
Al- Salaam, Tanzania (2005-2008) as a Model for
Implementing Upgrading Experiment

The city of Dar AL- Salaam in Tanzania, with a population of
about 2.5 million people and growing at a rate of 5-6%, is one of
the largest cities facing the challenges of urbanization in Tanzania,
where nearly 70% of the population lives in slum settlements, and
there are no services in While the city welcomes the vicinity of
100 million immigrants annually. This obligated the City Council,
along with three other municipal councils, to take comprehensive
steps to address the challenges of slum settlements at the city level,
and to work with its residents and the private sector with the goal
of achieving Dar Al-Salam a city free of slums by the year
2015[3]. The Infrastructure Upgrading Project for slum
Settlements is part of the targeted upgrading projects in Dar AL-
Salaam. In addition, this experience is a very good example of
managing large projects with tight budget constraints, and it has
proven that successful models that receive adequate support from
local and central governments, and local residents, can provide
about 80% of the needed resources.

- Project goals
The main objective of the project is to provide infrastructure for
about 10% of the residents of the unplanned areas as follows:

v Upgrading infrastructure from a steady list of tech options
that include roads, pedestrian walkways, sewage, street lighting,
and public toilets.

v Institutional strengthening and capacity building. Activities
focus on strengthening and disseminating operational tasks within
the council and Dar AL- Salaam. The program also supports
information, education, communication, public awareness, and
capacity building activities in order to build community
commitment towards preserving investments.

v Improving household sanitation to complement the
improvement of the infrastructure, and the implementation of the
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sanitation program will be supported by NGOs who will train local
entrepreneurs to improve health awareness, and develop and build
improved sanitation facilities.

v Improving the drinking water supply by expanding the
network to serve these communities on a priority basis (figure (2)

[7].

Figure (2): Experience upgrading the infrastructure of slums areas in Dar
AL- Salaam [7]

3.2.  Experience Packing

The Packing experiment is used to plan and scale slums that can
expand on adjacent open lands, which may pose a threat to them
and to the resources in the surrounding areas (whether they are
agricultural areas, green areas or space areas), with the aim of
limiting their growth and properly directing their growth. An
appropriate strategy for the development of these areas that allows
them to be merged with the areas extending from them [8].
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- Experience goals

v Reducing the emergence of new slums.

v Controlling the trends of future urban growth at the edges
of the urban cluster of the city.

v Allowing slum areas on the outskirts of the city to grow in
a planned manner in which all basic services and facilities are
available.

- The stages of applying the packaging methodology

v Defining the packing area, delineating its boundaries and
evaluating it in terms of uses, properties and the nature of the land.
v Choosing the appropriate area for the extension to be

planned and identified in the surrounding areas and to determine
the weakest path.

v To propose packaging mechanisms consistent with the
classification of slum areas by analyzing the current situation of
the study area well to come up with appropriate mechanisms for
development, and to identify all external influences that affect
positively or negatively on the area.

v Establishing a general plan for the packing area, taking into
account all the goals to achieve urban development and in line
with the capabilities and opportunities available in the area and
with the conditions of the local community.

v Preparing a general plan for the extension area and
determining its size based on future studies of the population and
the services required to be provided, taking into account the
provision of deficit in the services of the packing area.

v Preparing and implementing detailed plans and the
development parties participate in setting implementation plans,
providing available local capabilities, and providing the necessary
funding for implementation from all responsible authorities and the
relevant participation.

v Forming committees specialized in project management
and implementation, which consist of representatives of
development partners. These committees carry out the process of
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evaluating the project phases separately after completion, and at
appropriate time intervals for the size of the project, to study the
pros and cons, through which the project can be evaluated and
modified. In addition to the periodic follow-up process for the
project phases and all its work on the competent authorities in the
development process.

3.2.1. The Izbat Al-Walda Region Packing Project As A
Model for Applying The Packing Methodology

One of the most prominent areas to which this method was applied
is Izbat Al-Walda in Cairo, which is one of the agricultural areas
south of Cairo, which is characterized by the presence of
agricultural lands and inter-pockets, and to the east of these areas
there are sometimes desert areas. This method is based on not
leaving environmental areas on the periphery with weak resistance
to sprawl, so that they are strengthened by providing known uses
for them, and with specific and clear ownership. The packaging
mechanisms depend on three main axes:

v The vacant lands located on the external borders and they
are the planned logic, which represents the buffer zone, through
which it is possible to limit the growth of the slum areas. And they
are treated as areas to provide services to meet the current deficit.
The roads are graded, their uses recognized, and surrounded by
tree fences, and the land uses that are less resistant to the extension
are changed to become highly resistant.

v Inner Service Axes, by creating major movement axes
within the region, working to loosen them and solve traffic
problems in them while providing services to meet the current
deficit.

v The internal environment area (Inner Zones), which is the
provision of basic services such as educational and health services,
and this area is characterized by medium building density so that
an open space can be provided within it.
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v Surrounding agricultural lands, where a mechanism can be

created that allows community participation on the basis of
creating a partnership between agricultural land owners according
to desire on the basis of setting building requirements in
developing regions and providing housing on demand, and that
these areas are of low heights and building density (see figure (3))

[9].

Flgure (3) Izbat AI Walda area before & after the development [9]

3.3. A Sustainable Urban Development Methodology

The sustainable urban development methodology for dealing with
slum housing areas is based on sustainable development as a basis
for the development approach, and considering that slum housing
areas are a type of investment in urban development if it is
properly exploited and rationalized in an appropriate manner.
Hence, the concept of development depends mainly on achieving
one of the goals of sustainable development in the urban
environment from activating the role of popular participation in
development projects[10], and considering partnership is one of
the main pillars of urban development projects, and is also
considered one of the main factors for achieving sustainable
development in its aspects. Cultural and its relationship with local
communities, the environment and its relationship with the built
environment,  political, institutional and  organizational
sustainability with a structure that brings society together with the
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government based on recognition of each other, cooperation and
support in the implementation of all development projects[11]
.This partnership does not only mean actual participation in the
construction process, but extends to all stages of the development
process through participation in the following stages:

v Contribution to project costs through the residents'
contribution of money or businesses during implementation.

v Increase the efficiency of the project, and this comes
through consulting the residents during project planning or during
project implementation and operation processes.

v Increase the effectiveness of the project in terms of
ensuring that the benefit of the project reaches different population
groups.

v Building the capacity of the population by ensuring that the
participants are physically linked to the project planning and
implementation process (such as forming building groups with
self-efforts) or through training and activities that increase
awareness, and thus ensuring the residents' participation in the
maintenance, maintenance and improvement of the project.

v Increase the power granted, by increasing the control of
poor societies over resources and decisions that affect their lives,
and their participation in the benefits produced by the society in
which they live.

Thus, the concept of successful popular participation must depend
on the existence of cooperation and coordination between
government agencies that deal in the development process and
among the participating community members, provided that the
role of government agencies is the role of the guide, assistant and
supporter for popular participation efforts in the development and
development process, and the role of community members is
commitment Building codes and utilizing their material and human
capabilities in the construction process. This approach relies on
development in two main axes:
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v The axis of social development through popular
participation and activating its role.

v Approach to urban development through responsible
government agencies.

3.3.1. Project to develop slums areas for the Nasser facility
with participation as an applied model for the methodology of
sustainable urban development

The Nasser facility is located within the Greater Cairo region in
the Cairo governorate, with an estimated area of about 357
hectares, a population of 350,000 people, with a very high density
of about 400 people / 0.42 hectares. The area is characterized by
sharp contour lines, and the Nasser facility includes a number of
homogeneous areas in terms of physical, social, and economic
characteristics. The Nasser facility is considered one of the urban
deterioration areas, as the residential buildings are small, with a
unit area of 50 square meters, in addition to that, these housing
units are in poor condition and are in violation of the architectural
and construction conditions and specifications, and therefore they
are unhealthy and unsuitable for housing, and given the high
population density index of the logic Crowding rates per room are
up to 4: 3 persons / room. The urban fabric of these residential
communities is also irregular, as it is networked and crowded, and
the streets are narrow and uneven, ranging in width from 2-4
meters. In addition, there is no possession of land, as most of it has
been seized by hands. The region suffers from a high rate of
environmental pollution due to the lack of open spaces, green
spaces, sanitation problems, and poor infrastructure, with the
largest gathering of garbage in Cairo and high rates of social
problems, perhaps the most prominent of which is the high crime
rate[12] see figure (4) [13].
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Figure (4): Features of Nasser's deteriorating facility [13]

The foundations for developing the Nasser facility with
participation
The project of planning and developing the Nasser area is
considered one of the priorities of the Ministry of Housing projects
in Egypt and using it as a guideline model for development to
improve the built environment and living conditions and provide
healthy housing appropriate to the social and economic needs of
local communities. The project operations were carried out in
partnership with several bodies, including the government
administration, residents, and civil society organizations, in
cooperation with international organizations, with the aim of
coordinating and providing improved services to the region. Where
the planning thinking for dealing with Manshiyet Nasser is based
on a set of foundations:

v Urban foundations: linking the area with the Islamic city
with a network of roads and green areas, creating several entrances
to the area to ensure ease of itching and passing inside and outside
the region, preserving modern buildings of various classifications,
developing existing sewage networks and making use of them.

v Social foundations: the use of new housing models that
take into account the family requirements of the residents of the
Manshiet Nasser area and in line with customs and traditions, as
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well as creating internal green spaces and safe pedestrian paths to
emphasize social ties.

v Economic foundations: providing artisanal markets and
small workshops, and services for residents under some buildings,
and treating the external facade of the area overlooking the main
highway.

2. Project objectives

v Attempting to provide a radical and effective solution to
slums areas.

v Improving the living and environmental standards of the
area’s residents, and providing lands close to the residential area
for future developments.

v Providing public services and facilities, including open
spaces, green spaces, and public activities.

3. Entities participating in the project
v The government: Cairo governorate represents a partner
on the Egyptian side, and Manshaet Nasser district represents the
implementing agency.
v Donor bodies: It is represented by the German Agency for
Technical Cooperation, which provides technical assistance for the
project, and contributes to the implementation of a number of
public facilities with a grant from the German Construction Bank.
v Non-governmental institutions: they are not affiliated
with the state at all levels and do not have any profit goal,
represented by civil societies for community development, which
have contributed to supporting the role of women in community
development through awareness programs to participate in
development processes, in addition to literacy programs, and
training programs for youth to develop their capabilities.
v The local community: the principle of participation in the
development and development processes was an important element
not only for the orientation and implementation processes, but also
for imparting a sense of responsibility among the citizens of the
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Nasser facility, and that they are the main stakeholders and
beneficiaries in most stages of development. And that by
motivating them to get acquainted with the existing problems and
encouraging the participation of opinions in proposing solutions
and proposals and agreeing on the urban development priorities.

4. The most important steps of the participation processes
to develop the region:
v Identification: by identifying local development partners

and preparing them for participation.
v Organizing: Forming councils for local partners.

v Vision: Establishing a clear participatory development
strategy.
v Building trust: establishing a bridge for communication

with the local community by meeting some urgent needs of rapid
return for the local community, supporting some initiatives to gain
confidence, activating roles and affirming the values of
participation.

v Planning: preparing detailed plans, in partnership with the
local community, and crystallizing needs and development
proposals.

v Implementation: implementing development projects with
an emphasis on coordination, follow-up and periodic evaluation.

v Sustainable urban management: to update plans, prepare
future plans with participation, annual evaluation processes,
review the performance and formation of local partner councils,

and arrange the needs and priorities of the local community[14].

5. Project implementation phases
v The first phase: a phase of replacement for a number of
areas of the Nasir facility, whereby sites are identified to be
expanded and evaluated to choose the most appropriate site and
move residents of degraded areas to new residential areas, and then
rebuild the vacated sites to create other new residential
compounds.
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v The second stage: the development and improvement of
areas that have not been demolished or their residents moved by
introducing public facilities such as sewage, water, electricity and
roads networks, with the aim of achieving the principle of balance
with the new areas.

4 The third stage: is the implementation of the extension
area (the new site) in four successive stages through which a
number of typical housing units are implemented (see figure (5).

Figure (5): Nasser facility after development [12]

Conclusion

From the above study, the most important lessons learned from
global experiences in dealing with slum housing can be
summarized as follows:

1. Methodology for preparing a regulation for developing
slums
4 Preparing a regulation for slums, this is considered as
recognition and acceptance of these areas. That provides the
opportunity for the possibility of developing and developing them
according to conditions and standards specific to those areas.
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v The regulation considers the process of remediation and
elimination of slum areas a long-term process that must be
achieved in a manner that takes into account not a negative impact
on society, as it affects a large segment of the population who
should be understanding of the development processes, so that the
inhabitants of these areas, with the stages of implementing the
projects, turn from negative recipients. For the development
processes into positive participants who are passionate about
improving their physical, economic and social environment.

v The regulation focuses on the strategies required to develop
slums in general, which enable municipalities and municipalities to
set up their short, medium, and long term programs according to
the needs of slum areas and the conditions for their development.

2. Methodology for studying urban development priorities
v Studying urban development priorities for slum areas is
considered an effective tool for urban development management.
v The study of urban development priorities and their results
works to guide projects of public utilities and services in their
optimal path, which in turn leads to directing the development of
the urban mass and population and limiting slum urban
development.

v Achieving integrated coordination between sectorial
agencies for project implementation, and training local agencies
and national cadres.

v Directing urban development, rationalizing the cost of
urban development, and reducing random development.

3. Urban development methodology for slum areas
v The necessity to review all building regulations, laws, and
legislations in line with the current circumstances, and in line with
future developments.
v There must be an organized local urban administration
capable of interacting and dealing with all urban developments,
and in direct contact with local communities, which provides the
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opportunity for effective participation in planning and
development procedures, and it should be continued through the
development of new tools. As well as using modern technology in
planning and development processes, as well as monitoring
information in an easy and simple way that allows information to
be presented in a clear and transparent manner.

v Developing the land management system and investment
operations, and they must be specific and operate according to a
mechanism that is compatible with current conditions and future
changes.

4, Empowerment methodology
v It is considered an appropriate method for slum areas of
moderate condition, which moves based on the demand of local
communities rather than supply.

v It can be applied in more than one direction of the slum
upgrading and development process.
v It enhances trust between local communities, local

government, and other contributing executives, especially when
the government's role is transformed from producer to potential.

v Supporting and encouraging local initiatives, and activating
decisions related to investing local resources in social and
economic development.

v Providing financial, administrative, and organizational
assistance through local and central government agencies.

5. Upgrading methodology
v The upgrading methodology of slums is considered one of
the most appropriate approaches to dealing with slum areas, which
is concerned with the development and development of all urban,
social, and economic aspects. It represents the ideal and
recommended method at the present time for dealing with slum
housing areas.
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v This type of project is applicable where the environmental
conditions and poor infrastructure of slum areas, but there is
relatively little land tenure.

v It contains relatively simple and fast-to-implement
programs due to the small number of requirements, and its cost is
lower than more complex programs, and it can be financed from
taxes and fees imposed on users.

v This type of program provides a great opportunity to
strengthen institutions and build the comprehensive economic,
organizational, and technical capacities of families and society, to
enable them to contribute more effectively to the continuation of
settlement and the development of their livelihoods, as well as to
build the community's commitment towards preserving
investments.

6. Packaging methodology
v Limiting slum urban sprawl to agricultural lands, or lands
with vital and natural resources while ensuring improvement of the
local environment and the provision of basic services.

v Controlling the trends of future urban growth on the
outskirts of the urban cluster of the city.
v The methodology represents a future development vision at

the national level, and the importance of having future planning for
land use.

7. Methodology of sustainable urban development

v The concept of development depends mainly on
considering partnership as one of the main pillars of urban
development projects, and it is also considered one of the main
factors to achieve sustainable development in all its aspects, with
the existence of a structure that brings society together with the
government based on recognition of each other, cooperation and
support in the completion of all development projects.
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v The participatory approach to local and local development
contributes to achieving the internationally agreed goals of social
inclusion, urban development with participation, poverty
reduction, and rights-based development.

The sense of local ownership of slum dwellers when they are
allowed to participate in decision-making processes, planning and
implementing projects, and managing and maintaining public
services at the local

Table (3): Experiences in Dealing with Slum Housing & The most
important lessons learned.

Dealing Application | Participating

) Standards Concept . The most important lessons learned
methodology form parties
Determine the Establishing the appropriate framework
foundations. for dealing with informal areas in cities,
guidelines, and basic Prenaring the as this regulation contains the foundations
concepts for rEpdmﬂg and general lines of basic concepts for
Methodology for | Administrativ developmé_z 5 mdmfonnal regulations de‘,'e]apmg fmfo:mal mf:’ — 1]_:115
reparing a eand reas, an A0S | o the regu]_a fion focuses on fhe strategies
preparing - to limit the creation of government | required for the development of informal
regulation for | organizational i development : .
o new informal areas. . areas in general, which enable
developing slums |  standards of slums in L o
M municipalities and municipalities fo set
ecca . .
(2008) their short, m_edmm and long-term
: programs according to the needs of these
areas  And  conditions for their
development.
The stdy of urban Achieving  infegrated  coordination
development prionties befween sectorial agencies for project
and their results works implementation, and training local
to gude projects of agencies and national cadres.
e .. |public utilifies and| Studying Directing urban development,
);Ime';:gulz?h:: Adq:l;;s?ht services  in  their urban rafionalizing  the cost of urban
a jlg e ar o] optimal path, which in | development | govemnment | development, and reducing random
E‘:].;E}i;in rgst tum leads to directing | priorities for development
P the development of the | slum areas
urban  mass  and
population and
limiting slum urban
development.
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Table (4): Experiences in Dealing with Slum Housing & The most
important lessons learned

D: aljmlg Standards Concept ST Pnrlltw:mng The most important lessons learned
met] gy form parties
The urban development approach calls for
SHEnEt fo = . mvesting in informal and unplanned urban
oIy T | LI R rE e The local devels t as an 1ssue of eat
Urban Legislative | acceptance and | of Informal - oprenl &
N s 5 government | importance and as affordable housing. To
development and tecognition of informal Urban . SE
5 and community | provide guidelines and tools to address
methodology political | settlements, and | Development L H .
for slum areas | standards | formalizing these areas 1in Greece BTIEETTTE mfml _urbfm_deve]opmem Sl
- the shums the situation in informal areas and advocate
by reviewing your (2006). & listic and . fand
laws and legislations. IF iR EElEE TIEEE .
) approaches in order to reduce fthis
phenomenon in the future.
It relates to enhancing It is considered one of the appropriate
trust  between local Government as | methods for slum areas of moderate
communifies, local | The expernience enabler and |condifion, m which more than one
government. and other | of Thailand. supporter. and | approach can be applied to the process of
operational which launched | community | their development and development. but it
Legislative | stakeholders. and the "Baan instifutions as |is not suitable for areas of severe
Empowermen and involving residents in Kankong" implementing | deterioration. In addition. it promotes trust
t methodology | political | decision-making, program, the agency with | between local communities, local
standards | design processes, work "housing the government. and other contributing
and  implementation | insurance" participation of | implementing agencies
priorifies, as well as| programin local
their parficipation in 2003. communities
the physical aspects of
improvement.

Table (5): Experiences in Dealing with Slum Housing & The most
important lessons learned

Dealing ; Application | Participating The most important lessons
methodology SIS o form parties learned
It relates to the wurban The upgrading methodology for
characteristics of these areas, informal housing areas is one of
which on the one hand are | Infrastmictur the most appropriate approaches
characterized by spontaneous € to dealing with informal housing
urban environment. sparse | Developmen I areas, which is concerned with the
Upgrading Urban urban develo mem, mixed | tProject for SRS, @) devef ent and development of
methodology 3 s 1e organizations. opm P X
= standards | use. and good housing that | Slums in Dar and local all urban. social and economic
represents a social value of | Al- Salaam g aspects, and it represents the ideal
utility. On the other hand. | Tanzania € TS and recommended method at the
these areas suffer from a | (2005-2008) present time for dealing with
shortage of some public informal housing areas.
services and facilities.
It represents an  appropriate
It relates fo planning and methodology for limiting informal
sizing slum areas that can The Izbat sprawl on agnqﬂtural lm, or
]expdasndio ];hc; adjacent vacant AlWalda | The gove ot Yﬂa.l land. tWhﬂ:‘ en;::mg] E
Packaging Urban fiy U ey [ O Region is represented in e el O
) i threat to them and to the - environment and the provision of
Dt gty el = resources in the surroundin; Bk b basic services. This approach
3 5 e Project administration . PP
areas, improving the local (2005) represents a future development
environment and providing vision at the national level. and
basic services. the importance of having fufure
planning for land use.
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Table (6): Experiences in Dealing with Slum Housing & The most
important lessons learned

Dealing Standards T Application | Par tm]:_umug The most important lessons
methodology form parties learned
The concept of development
mainly depends on considerin|
The concept of i z
- partnership as one of the main
development 15 b
3 pillars of wurban development
mainly related to : L :
. . projects, and it is also considered
achieving one of the| Project to .
. Government, |one of the main factors for
goals of sustainable | develop slums . . .
Methodology . mstitutions, | achieving sustamable
. 5 development m the| areas for the o 3 3
of sustainable Social - crvil development 1 1ts  cultural,
urban  environment | Nasser facility L i .
urban standards . . orgamizations, | environmental and  political,
from activating the with . 5
development S and local institutional and organizational
role  of popular| participation o -
L p - commumties. |aspects, with the existence of a
participation n (2003) . .
development and structure  that brings  society
T together with the government
development o
. based on recognition of each
projects. .
other, cooperation and support m
the completion of all development
projects.
References

(2. A S A8 ddlaiay 40) gl (Ghaliall sk dadY ¢ g e ASe 4l [1]
.2008

Al yeal) i) dga il Jade gad alllae ealy ) a5 il 2 [2]
Optigal Egan " A jenl Apall clyglsl a1 A ) Gy
2001 iy padll

[3] UN-HABITAT. Action Plan to Upgrade All slum Settlements
in Dar AL- Salaam. Dar AL- Salaam: UN-HABITAT.
http://www.unhabitat.org. <2010.

[4] Christodoulos Psaltis, Chryssy Potsiou Charalabos loannidis.
Computers, Environment and Urban Systems.
http//www.elsevier.com. 2009 .

[5] Scaling Up Slums & Squatter Settlements Upgrading In
THAILAND Leading To Community-Driven Integrated Social
Development at City-Wide Level. Somsook Boonyabancha.

278 Copyright © ISTJ A% ghaa aaal) (368a
3,3.'\3'.'\3\3 ?3""“ @3.\1\ M


http://www.elsevier.com/

International gyt A0 sy
Science and Technology Journal Volume 23 sl P PP

Rl ashall Ay Ayl October 2020 i) ISTIJ/&

Arusha: Arusha Conference <2005. New Frontiers of Social
Policy .
o el e S Bhlie ae daladll A Jaladll | 858 seal Glay S [6]
2013 3_alal dxala 38l | ) el apasill 3 el Al ) ¢ juae
[7] The International Bank for Reconstruction & Development.
Approaches to Urban Slums. Washington: The World Bank ¢
2008.
Ghliall 45l yanll 5 Lpdimall glia V) (a3 yendl Tagladiill dalal) L) [8]
Gl s WY 5 )3y soalell ASHLaall lahddll JMA e Al plal)
2007 A yeal) dpaiill 5
3y saiall Sl ghliall ae dalaill il apdi | LS 3 sena deal gl [9]
¢ kel Mol ) ¢S Al )" (MY sl aladinly Gl (g0ld ) #3 sad)
o eSadlle ) 2010 ¢ alall daals 13 el Auaigll A4S
dada A9 sdall ghlidl 4 4ulagY) cilall lads aea) e [10]
2000 .2 480
)l Apaiill clS3 aadl geie sai Gl ae allue aaal (1]
do gl Aaala high aglell dlae ; Jagpd | Sl jeall clEY) Cle g e
.2007
Aty el JalS abu ey dlllue Jladdu jaig (alad dase Gilead [12]
sliie dilaie Alla Al )3 - e (8 (381 giall LS 3 5aiS 400 gl 3laliall
2007 ¢a5Y) dxala 1 5 alall 5 Al puals
[13] Khaled Abdelhalim. Participatory Upgrading of slum

Areas. Cairo: Participatory Development Programme in Urban

Areas (PDP) in Egypt <2010.
Ghldl 8 A8 Ladly Leiil) galisy | 3l peal) bydadill dalall Al [14]

2001 ¢ Sl bl () glell DS 5 15 alal 4y sl

279 Copyright © ISTJ A% ghaa aaal) (368a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M



International gyt A0 sy
Science and Technology Journal Volume 23 sl P PP

Rl ashall Ay Ayl October 2020 i) ISTIJ/&

Investigation in Z-Source Control for PV Array

Saleh Mohamed Ibrahim?® Ali M. Abdulla?

The Higher Institute of Comprehensive Professions- Qaminis® The
Higher Institute of Science and Technology - Ajdabya?

Saleh zegid@qi.edu.ly*Alimidi21@gmail.com?

Abstract

The paper investigates the performance analysis of PV fed single
phase Z-source inverter connected to Grid. The PV systems are
interfaced to the grid invariably by a power electronic inverter.
Many of the important characteristics of the PV generation are
influenced by the design and performance of the inverter. Hence
suitable models of the inverter are needed to analyse the PV
systems. The Z source inverter has an ability to perform DC to AC
conversion and buck boost operation in single stages. The paper
presents an impedance-source (or impedance-fed) power converter
(abbreviated as Z-source converter) and the results and relative
merits are also discussed.
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1. INTRODUCTION

PV systems have vital importance, therefore, it is so significant to
increase the performance and the reliability of operation and the
electrical converters and inverters.

Grid-connected PV power system designs focus on converting
as much irradiate power as possible into real power (current
flowing into the grid in phase with the utility-defined voltage). The
solar inverter is a critical component in a solar energy system. It
performs the conversion of the variable DC output of the solar
panel module(s) into a clean sinusoidal 50- or 60 Hz AC current
that is then applied directly to the commercial electrical grid or to a
local, off grid electrical network. The different families of power
converters have been designed to interface the renewable resources
for different applications [1].

Power electronic converter system plays an important role in
the integration of photovoltaic (PV) sources into the load. Today, a
distribution configuration of single-phase grid connected PV
inverters with high efficiency, high reliability, and reasonable cost
is possible [2]. A PV cell is an electronic device which directly
converts sunlight into electricity. Light shining on the solar cell
produces both a current and a voltage to generate electric power.
The output dc voltage is converted into ac by inverters. This Z-
source inverter overcomes the difficulties of conventional voltage
and current source inverters. It performs both buck and boost
operation. It can be used for both voltage and current source
inverter without changing the circuit design also improves the
efficiency of the system because of power conversion stage in this
circuit is reduced [3].
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The paper discusses the operation of z-source, the relation
between the input and output voltages, and also the control method
for z-source inverters for various values of input voltage.

2. Z-Source Network

z-source converter is so important to overcome the following

problems which are available in traditional inverters [6]:
o They are either a boost or a buck converter
and cannot be a buck-boost converter. That is, their
obtainable output voltage range is limited to either
greater or smaller than the input voltage [7].
o Their ~ main  circuits  cannot  be
interchangeable. In other words, neither the V-
source converter main circuit can be used for the I-
source converter, nor vice versa.
o They are vulnerable to EMI noise in terms
of reliability.

The general Z-source converter structure was proposed
(see Figure 1) to overcome the above problems of the traditional
V-source and I-source converters, and its control method for
implementing dc-to-ac, ac-to-dc, ac-to-ac, and dc-to-dc power
conversion [5].

DC-Voltage | Z Source 3-phase
Source L, Inverter
B 0 —
= \ X r r
= C, -
] T
f ¥ ¥ ToAC Load
00— or Motor
L I
Fuel Cell 2 f= 'G
Stack B
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Figure 1. Z-source inverter Schematic [1]

It employs a unique impedance network (or circuit) to couple the
converter main circuit to the power source, load, or another
converter, for providing unique features that cannot be observed in
the traditional V- and I-source converters where a capacitor and
inductor are used, respectively. The Z-source converter overcomes
the above-mentioned conceptual and theoretical barriers and
limitations of the traditional V-source converter and I-source
converter and provides a novel power conversion concept. The Z-
source concept can be applied to all DC-to-AC, AC-to-DC, AC-to-
DC, and DC-to-Dc power conversion [8].

To describe the operating principle and control, the unique feature
of the Z-source inverter as shown in Figure 2 is that the output ac
voltage can be any value between zero and infinity regardless of
the fuel-cell voltage. That is, the Z-source inverter is a buck—boost
inverter that has a wide range of obtainable voltage. The traditional
V- and I-source inverters cannot provide such feature[9].

Figure 2. Equivalent circuit of the Z-source inverter viewed from the dc
link [1]

In Figure 2, the three-phase Z-source inverter bridge has nine
permissible switching states (vectors) unlike the traditional three-
phase V-source inverter that has eight. The traditional three-phase
V-source inverter has six active vectors when the dc voltage is
impressed across the load and two zero vectors when the load
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terminals are shorted through either the lower or upper three
devices, respectively. However, the three-phase Z-source inverter
bridge has one extra zero state.

3. Control Method for Z-source Inverter

The simple ST boost control method, [2], uses two straight lines
equal to or greater than the peak value of the three phase
references to control the ST duty ratio in a traditional sinusoidal
PWM, as shown in Figure 3. When the triangular waveform is
greater than the upper line, Vp, or lower than the bottom line, Vn,
the circuitturns into ST state. Otherwise it operates just as
traditional carrier based PWM. This method is very
straightforward; however, the resulting voltage stress across the
switches is relatively high because some traditional zero states are
not utilized.

Figure 3. Simple ST boost control method waveforms [2]

3. Simulation and Results
Based on the block diagram of Z-Source Inverter as shown in
Figure 4.
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Figure 4. Block diagram of Z-Source inverter [4]

Z-Source inverter has been tested for PV Arrays using (Multisim)
software as shown if Figure 5. A variable source between (80-
100V) has been chosen for an output of (120 V). The proposed
parameters of the z-source inverter as follows:

(Fs=10 KHz, L1=L>=L=3.09 mH, C1=C,=C=54.4 pF, Lf=10mH
and CF= 100pF) for a resistive load (10Q).
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Figure 5. Multisim simulation circuit of Z-Source inverter
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For maximum boosting from (80 t0120 V) and shoot-though
duty(ds= 0.4) and for the minimum boosting ds should be equals to
(0.368).The results for Input Voltage of 80V and ds=0.4 are shown
in Figures 6a-d. The results for Input Voltage of 100 V and
ds=0.368 are shown in Figures 7 a-d.

Figure 6 b. Output Voltage
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200m

Figure 6 c. Capacitor Voltage

100m 200m

Figure 6 d. Phase A Current
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Figure 7 a. DC Link Voltage

200m 250m 300m

Figure 7 b. Output Voltage
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200m

Figure 7 c. Capacitor Voltage

150m 300m

Figure 7 d. Phase A Current
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4. Discussion

As shown in Figures 6 a and 7 a , although, the DC-link
voltages were different, the load currents were the same
as illustrated in Figures 6 d and 7 d. As illustrated in Figures
6 d and 7 d, the phase currents were without ripples,
although the source voltages were not the same. The output
voltages (see Figures 6 b and 7 b) were approximately the
same, indicating that as the source voltage is low, the shoot-
though duty is high and vice versa, resulting the same
output voltages for the same load.

5. CONCLUSION

PV arrays generally have a variable output voltage
related to the irradiance of the sun so that a Buck-
Boost converter is needed. Z-source inverter can be
used and  controlled easily by changing  some
parameters to be used as buck or/and boost inverter.
eliminating the mentioned drawbacks of the
traditional inverter.
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Abstract

Background There are many published studies related to
environmental pollutants Mercury and Lead to autism in children.
One of the most environmental factors that have received
significant attention is the burden of mercury, lead, and other toxic
metals. However there are no studies in Libya about the levels of
heavy metals in blood and hair of autistic children.

Objectives This study is to investigate and compare the levels of
environment pollutants Lead and Mercury in blood and hair of
autistic children in Tripoli.
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Methods Randomly selected autistic children (males=49,
females=11), born between 2000 and 2010 with average age 6.2
years old, attending an autism rehabilitation center in Tripoli,
consent form had signed with the parents to take blood and hair
sample in Bioscientia laboratory in Tripoli in July 2013 then
samples were sent to Germany main lab to be tested using atomic
absorption spectrophotometry.

Results 75 percent of male children had high readings of mercury
in blood compared with females whose percentages were 13. Only
8 percent of cases had high lead blood levels. With regard to hair
samples, 2 percent of male children showed high mercury levels
and 27 percent showed high lead levels; while in female children
zero percent had high mercury levels and 3 percent had high lead
levels.

Conclusion On this study autistic children have shown variable
high levels of mercury and lead in their body content that calls for
further investigational studies.

Key words: environmental pollutants, autism, mercury, lead,
heavy metals, blood and hair.
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1. Introduction

In recent years, research attention has shifted toward investigation
of the potential roles of various environmental agents, especially
heavy metals (DeSoto and Hitlan 2010). This interest has gained
momentum given that genetic factors alone have not accounted for
the number of cases or its varying clinical presentations and
environmental factors have been far less studied. As Landrigan
(2010) asserted Environmental exposure to neurotoxicants has
been implicated in the dramatic rise in the prevalence of Autism
spectrum disorders (ASDs) in the past few decades (Landrigan
2010). A recent estimate in the U.S. indicate that one child out of
every 100 is diagnosed with an ASDs (Kogan et al. 2009). Extant
environmental epidemiology studies have found links between the
release of heavy metal pollutants into the atmosphere and
diagnoses of ASDs. For example, associations were found between
the amount and proximity to industrial releases of mercury in
Texas and increased rates of diagnoses of ASDs (Palmer et al.
2006; Palmer et al. 2009). In a California study, higher amounts of
heavy metals in the air near where pregnant women resided were
associated with an increased risk of children being diagnosed with
an ASDs (Windham et al. 2006).

1.1 The vulnerability of children

Children are vulnerable to the neurotoxic effects of heavy metal
exposure because their brains are still developing (Rodier 1995).
These vulnerabilities are especially prominent during the prenatal
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period, when there is an immature blood-brain barrier and
neuronal growth, migration, and myelination processes occur on a
specific and rapid schedule. Moreover, toxic substances can pass
through the placental barrier and easily access the developing
brain.(e.g., Heron et al. 2004; Honda et al. 2005; Madsen et al.
2002). Two studies conducted in Kuwait and India found elevated
levels of lead and mercury in the hair and nails of children with
ASDs, respectively (Fido and Al-Saad 2005; Lakshmi Priya and
Geetha 2010). So, the Kuwaiti study provides strong evidence of
exposure to toxic levels of mercury in the Kuwaiti children, had
dramatically higher levels of mercury (15 times higher, p< 0.001)
and somewhat higher levels of lead (2.1 times higher, p<0.001).
(Median 4.5 ppm). Whereas the other studies suggest a problem
with excretion of mercury.

Recent studies conducted in the United States with urine and blood
biomarkers found no elevated mercury levels in children with
ASDs (Soden et al. 2007; Hertz-Picciotto et al. 2010). These
conflicting findings may depend on the particular biomarker,
suggesting that more research is needed.

1.2 What is autism?

Autism spectrum disorders (ASDs) is a type of developmental
disorder of impaired cognitive and social skills are characterized
by having difficulties in social interaction, verbal and nonverbal
communication, (Rapin 1997; Hughes 2008). ASDs are lifelong
neurodevelopmental and behavioural disorders manifesting in
infancy or early childhood, such as eye-to-eye contact, facial
expression, body postures, and gestures to regulate social
interaction), and stereotyped, repetitive behavior plus other
common nonspecific problems, such as self-directed aggressive
behavior, eating and sleeping disturbances) (Volkmar et al).

1.3 The World Health Organization (WHO) recommends
breastfeeding infants exclusively during the first 6 months of life
to achieve optimal growth, development, and health. MeHg can be
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stored and accumulated over time in body fat and then be
mobilized into milk during lactation. Bose-O’Reilly et al. (2008)
raise the issue of a health hazard risk involved in mercury
exposure through breastfeeding. The hair is a good indicator for
evaluating mercury accumulation in the body it possible to
estimate long term exposure. Hair mineral analysis may indicate
the mineral composition accumulated over a long time span, which
is proportional to the level of elements in the body. The diagnostic
usefulness of hair analysis is confirmed by many authors, who
have proven the correlation between the concentrations of basic
elements. The current studies provides an examination of the
associations between mercury and lead in Blood and hair, study
conducted in Michigan reported a significant association between
fish consumption by women during pregnancy and having elevated
mercury concentrations in their hair that was significantly
associated with a very preterm delivery.

1.4 Mercury

A naturally occurring metal that is widespread in the environment.
Anthropogenic sources from industry, combustion of fossil fuels,
and mining activities contribute to the atmospheric burden and to
the pollutant spreading to parts of the ecosystem. The main source
of mercury exposure for humans is the consumption of mercury
contaminated seafood. Mercury (Hg) is a toxic metal shown to
have harmful effects on human health (Agency for Toxic
Substances and Disease Registry 1999). At high exposure levels,
mercury could lead to neurodevelopmental disorders including
hyperactive tendon reflexes, deafness, blindness, intellectual and
developmental disabilities, and general paralysis (National
Research Council 2000; Counter and Buchanan 2004; Marsh et al.
1980; Harada 1995). Even at a lower level of exposure, mercury
could affect language, learning, and attention deficits, as well as
fine motor and visual spatial organizational impairments (Counter
and Buchanan 2004).
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1.5 Lead

Most human exposure to lead occurs through ingestion (through
normal hand-to-mouth activity) and may contaminate water, food,
and beverages. Moreover, exposure may occur through lead
inhalation and dermal contact, and in persons occupationally
exposed to industrial lead or those engaged in hobbies involving
lead could be significantly exposed. In women, lead is stored for
long periods in teeth and bones, and gets released from bones into
the bloodstream during calcium stress as in pregnancy, and
lactation. Female workers with heavy lead exposure before
pregnancy, experience high levels of lead leading to serious health
effects, and when lead is transferred across the placenta during
pregnancy it may lead to high rates of impaired cognitive
development in children, worsened postnatal mental development
and intrauterine growth retardation, premature babies, low birth
weight, miscarriage, and neonatal mortality. The maternal blood
lead level may indicate neurological problems in newborns,
making the lead exposure in children a pediatric environmental
disease. It is widely accepted that lead (Pb) is neurotoxic and
found in paints, dyes, jeweler, plastics, and colouring sets. Results
of studies on Pb levels in autism are mostly inconclusive. Elevated
Pb levels in hair samples of children with autism were previously
reported by some authors. Lead can cross the placenta beginning at
12 weeks of gestation, and it accumulates in fetal tissues
(Wasserman et al, 1994; Wasserman et al, 1997; Tong et al, 1998;
Mielke et al, 2007). Pregnant women and children can absorb more
ingested Pb (up to 70% is absorbed) than the general adult
population (20% absorbed) (Baghurst et al, 1992).

1.6 Excretion

Many studies suggest that children with autism have a decreased
ability to excrete toxic metals, leading to a higher body burden.
The decreased ability to excrete toxic metals is partly due to low
glutathione since glutathione conjugation (and subsequent
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excretion in the feces) is the primary pathway for removal of some
toxic metals.

2. Objective
The objective is to investigate the level of environmental toxic
metals mercury and lead in hair and blood of autistic children.

3. Hypothesis
The levels of Hg, and Pb would be elevated in the blood and hair
samples of children with autism.

4. Method

Among various biological specimens, we chose hair and blood
samples for the metal analysis as they serve as a best bio-indicator
for at least 50 years, hair has been recognized as a potential
repository of all the elements that enter the body, not just a
glimpse of a passing state but also a chemical calendar., attending
an autism rehabilitation center in Tripoli, consent form had signed
with the parents to take blood and hair sample in Bioscientia
laboratory in Tripoli then samples were sent to Germany main lab
to be tested using atomic absorption spectrophotometry

4.1 Population
Children who diagnosed autism

4.2 Population sample

Sample was selected randomly in Tripoli community from
rehabilitation center, (males=49, females=11), born between 2000
and 2010 with average age 6.2 years old, then screened from MMT
et all. To be blood and hair tested.

4.3 Area
Tripoli, Libya

4.4 Time July — 2013

298 Copyright © ISTJ A% ghaa aaal) (368a
;\mb ?3""“ @3.\1\ M



International

Science and Technology Journal
il pglall Alpl Aol

Volume 23 aad)
October 2020 i gis)

gty p i g

| vt ] iy il Ty vl

ISTAN

5. Results

Table (1) presents the average reading of mercury and lead in

blood and hair

Average reading Hg in blood Pb in blood Hg in hair Pb in hair
and the type of (normal up to (normal up (normal up | (normal up
investigations 0.8 mg/L) to 35mg/L) to 2mcg/g) to 5mcg/g)
Average Positive
male reading 2.67 107.5 3 6.6
Average Positive
female reading 2.7 61 0 713
Average Male and
female positive 2.65 98.2 3 6.6
reading
All males average
positive and 2.5 19.2 0.62 3.57
negative
All females average
positive and 2.13 13.45 0.47 2.86
negative
Total average of
males, females
positive and 2.43 18.18 0.599 3.44
negative reading

Table number (2) presents the percentage of male female results
of Hg and bp in blood and hiar

Type of Pb in| Hg in| Pbin | Hg in
investigations Hair Hair | Blood | blood
Positive male 23% | 2% | 6.50%| 75%
reading
Positive female 3.3% | 0% | 1.50%| 13.3%
reading
Male & female 27% 2% | 8% | 88%
positive reading
All males positve & | g5, | gr0 | 820 | 82%
negative readings
All fem.ales pos.ltlve 18% 18% 18% 18%
& ngative reading
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Figure number (1) presents the average reading of mercury in blood

normal results up to 35 mg/L
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average reading of lead

Figure number (2) presents the average reading of lead in blood
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Figure number (3) presents the average male and female reading of Hg
and pb in hair.

The 60 autistic children were tested for mercury and lead in blood
and hair. Mercury in blood was found positive in 75% only in the
males, and 13.3% of in the females with an average of 2.67mg/L
and 2.7mg/L respectively. The mean of all results in children’s
blood were = 2.43mg/L this result is higher three times above than
normal reading which should be less than 0.8 mg/L. Only 12% of
autistic children were in normal range of mercury blood reading.

For lead blood level investigations, it found 8% out of the total
were positive for blood lead with mean values = 98.2mg/L and
92% were negative for lead blood level. The blood lead mean
value for the total group = 18.18mg/L, which is in a normal
reading. Mercury hair testing have shown about 2% of the total
group were positive with mean values = 3mcg/g, and all were
males, as it didn’t record any positive female autistic child of
mercury in hair samples. About 98% were negative readings of
mercury in hair samples with total mean = 0.6mcg/g, while the
normal reading of mercury should be less than 2mcg/g. The
reference of normal lead results in hair up to 5mcg/g. for hair lead
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samples found 23% from all the autistic children boys were
positive for lead in hair with mean = 6.6mcg/g. The mean of
female readings were close to boys = 7.13mcg/g. And only 3% of
the female were positive with lead in hair. About 73% of the total
group were negative, while 27% of the total group recorded
positive for lead in hair, with mean higher than normal = 7.5mcg/qg,
and the total mean of all the autistic children who tested for lead in
hair is = 3.44mcg/g.
Table number (3) presents statistics of total group

Total group Hg blood pb blood Hg hair pb hair
Count = 60 60 60 60

Sum = 146.2 1091 35.94 206.8
Mean = 2.436 18.183 0.599 3.446
Median = 2.15 9 0.54 2.16
St.dev = 1.761 34.931 0.491 2.864

Table number (4) presents the type of investigation and the standard

deviation

Type of investigation

and St.dev Hg Hg pb
Measurement of blood pb blood | hair hair
standard deviation

All males positive 1.7610 93.0121 0.000 2.8820
All females positive 1.5215 0.0000 0.000 1.1300
Total positive group

only 1.7272 85.2465 0.000 2.7310
Vil oL s 17613 | 34931 | 0491 | 2.864
and negative

All males tested 1.780 37.906 0.518 2.977
All females tested 1.639 15.077 0.316 2.195

6. Discussion

The study has conducted by research team specialized in
environmental engineering and occupational health and pediatric
health; it found 88% of the children had a high burden of mercury
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with standard deviation = 1.76, and p < 0.001highly significant
then result is significantly different from the normal reading., and
8% were positive of lead in blood which is less than mercury in
blood but still a considerable percentage, while detecting mercury
in hair sample it found less percentage than mercury in blood, it
scored just 2%. In contrast lead hair sample recorded 27% from
all autistic children which much higher comparing to mercury hair
tested of the same children at the same date of taking the samples
with standard deviation = 2.864. and the probability is highly
significant P < 0.001, which is mean that the average reading of
the result is significantly different from the normal reading.

The study conducted 60 autistic children selected randomly from
Tripoli center of autism, it found different amount of the heavy
metals( mercury and lead ) in the examinations, average reading
from the total group are variable, total average result of mercury in
blood 2.4mg/L which is three times higher than normal, total
average reading for lead in blood is lower than average mercury in
blood for the same group recorded at 18.18mg/L this result is
negative comparing to 35mg/L as a reference, in a biomarker hair
indicator average of mercury for total reading were negative,
recorded at 0.6mcg/g less than the higher reading which is up to
2mcg/g, in the other test hair sample detecting lead, it found in
total average is less than 5mcg/g which considered negative
average scored at 3.44mcg/g. even the sample of autistic children
selected randomly the percentage of the participant from 60 were
82% males and 18% females this percentage considered the
normal distribution of autism in males to female in many studies.

7. Conclusion

The study had investigated two types of environmental pollutants
heavy metals mercury and lead in two bio-indicators, blood and
hair, it found the highest percentage of positive reading with
mercury in blood at 88%, then comes in second lead in hair at
27%, and found less percentage in lead in blood and mercury in
hair 8% and 2% respectively, this finding approves there is a
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variable amount in the body of the children with autism and the
mercury in blood were very high, and p < 0.001 highly significant
from the normal reading, with alpha = 0.05

8. Recommendation

Further study to be in a large scale in a comprehensive and
interact with multiple factors as one study related to the positive
children of mercury and lead for further examination, to find the
source of the environment toxic heavy metals and locate the higher
exposure places especially in Libya after using different type of
weapons from 2011 revolution war until today related to Kuwaiti
study was conducted after the gulf war in 1990 and 2003, and
verifying the impairment of excretion of heavy metals, which
could be indication as contaminated places with toxic metals to
other autistic children didn’t have high level of toxic metals in
their body.

The suggested studies need multiples research specialists as
environmental engineering and safety and health to evaluate the
residence of the children and their parents occupational focusing
on whom positive heavy metals and medical pediatric researcher to
put how not autistic children could decrease excretion of toxic
metals. To find how those children were susceptible to heavy
metals, then finding the relation between these factors.
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Abstract

City models extracted from high resolution satellite images have
huge potential for supporting the smart city concept, such as urban
mapping analysis, telecommunications applications, and
environment evaluations etc. The combination between semi
global matching algorithm and Pleiades triplet images may
improve the correlation accuracy of city models extraction, and
reduce the consuming time for urban mapping.

The objective of this paper is to test the new combination of
Pleiades triplet images and advanced semi-global matching
algorithm for semi-automatic buildings model extraction. Well-
distributed control points, covering the study area were used for
images orientation, and the obtained geolocation results were
improved, with planmetric accuracy of 0.50m. The oriented
Pleiades images with resolution of half meter were processed and
new Epopilar Pleiades images with resample of half meter was
obtained and used for geocoded digital surface model extraction.
OrthoEngine has included new state-of-art of advanced matching
algorithms was used for 32 bits DSM extraction from Pleiades
Epipolar images. The obtained DSM was visually tested against
real buildings 2D boundaries and shapes, whereas the narrow
streets were appearing in DSM. Buildings model height accuracy
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was also evaluated against the real heights, with height accuracy of
0.30meter. This was substantial improvement of reducing hidden
pixels and improve better matching results for 3D urban
extractions "Buildings model boundaries limits and height details”.
This means, the combination between semi global matching
algorithm and Pleiades triplet images can satisfy the required
accuracy for different applications in urban areas.

Keywords: Pleiades, OrthoEngine, Epipolar, Matching,
Resampling, DSM, Height, Validation.

Introduction

The remote sensing society is currently offering a wide variety of
digital images that cover most of the Earth's surface. The up-to-
date image data. Pleiades geospatial satellites is a promising tool
for producing accurate maps, which used to drive 3D models of
existing objects for various dimensions, including the buildings,
infrastructures, etc. Three dimensional models should represent
more than the realistic representation and more viewing of the
urban environment. Meanwhile, the development of a common
standardized data model is required along with advances in
hardware and software to manage enormous datasets efficiently [2,
6].

For the moment, state of art semi-automatic DSM extraction for
urban areas is an important research topic to different research
centres and software developers, such as PClI Geomatica, Trimble
Geospatial-Inpho. Although, different approaches have been
developed for digital models extraction from high resolution
satellite 1mages "Forward-backward images combination”.
Matching algorithms such as normalized cross-correlation
coefficient "NCC", feature based matching "FBM", and least
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squared matching "LSM” and automatic control of hierarchical
image resolution have been used for DSM extraction in urban
areas, and the correlation results showed a poor 3D shapes and
non-formed buildings model boundaries, especially in shadow or
occluded pixels in urban areas [1].

The Local Photogrammetric workstations included the new version
of PCI-Geomatica-Banff — OrthoEngine V-2020, which contained
a new state-of-the-art DSM extraction including the advanced
semi-global matching algorithms ”"SGM", allowing for semi-
automatic GCPs points identification in the working image and
improve orientation results in the both images, and optimize the
planmetric and height accuracy for 3D modelling extractions [4].
Pleiades high resolution images and its capability for triplet images
acquisitions with base to height ratio of 0.70 for the same area
could reduce the hidden pixels in the each stereopair images
combination, especially in urban and mountains areas. Thus, the
probability of missing pixels in matching process may be reduced
and improve the auto-correlation accuracy of 3D models extraction
in urban areas [3].

In this work, a new state-of-the art "SGM" including in Ortho-
Engine was used for 3D extractions from Pleiades triplet images "
covered Tripoli zone”, in order to satisfy the required semi-
automatic matching accuracy for 3D models extractions in the
urban areas. This may became a real solution in semi-automatic
extractions of topographic information from triplet satellite
images, and reduce consuming time and cost of manual editing.
Well-distributed ground control points covering the study area
from Tripoli zone were available and were used for Pleiades
images orientation, in particular to optimize the geolocation
accuracy of used Pleiades images. Total of 10 GCPs was used for
Pleiades images orientation, whereas 8 GCPS was used as active
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points, and 2 GCPs was reserved as check points. The obtained
orientation planmetric accuracy in left and right images was in the
range of one pixel, and it was equal RMSXY = 0.55meter in the
nadir image, and RMSXY= 0.47 meter in backward image.

The proposed state-of-the-art DSM extraction "new SGM
combination” included the Epipolar images creation "image
resampling”. Therefore, the obtained orientation results of used
Pleiades images "Nadir/Backward” was used for Epipolar image
creation, with 0.50 m resampling. The final Epipolar images were
used in automatic extraction of 3D digital model from Epipolar
Pleiades images, with resampling of 0.50m. Geocoded DSM with
one meter resolution of urban area has been obtained. In principle,
the obtained DSM was tested against on visual analysis of 2D
bounders, and 3D vertical profiles for different buildings.

Used Satellite Images

The available Pleiades images "Nadir/ backward combination”,
with ground sample distance "GSD"” of 0.50 meter were used as a
dataset in this work. The images were provided from Airbus
Defence and Space- France, with satellite positions of Nadir
"quasi-vertical image”/ back ward "north to south”, and base-
height (B/H) ratio of 0.70. Figure (1): Shows the stereo and tri-
stereo "triplet” viewing mode of Pleiades satellite images
capabilities for urban areas. The images were collected in June
2007 and covered the same area of Tripoli- Libya. Figure (2):
Subsets show the used Pleiades Nadir and backward images, a-
subset show Nadir image, and b- subset show backward image for
same urban area.
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Figure 1. Pleiades with stereo and tri-stereo viewing mode for urban

areas [3].
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Figure 2. Show the used Pleiades images, a- subset from Nadir image,
and b- subset from backward image for the same urban area.

Images Orientation

The optical satellite mode designed to recompense the image
distortions, such as sensor geometry, satellite orbit, attitude
variations, and Earth shape, rotation and relief. This math model or
images orientation is based on the collinearity condition, which
modelling the relationship between the image space coordinates
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and corresponding ground coordinates. The new satellite sensors
was equipped with positioning systems like GPS and attitude
control, which allowing for direct images orientation using rational
polynomial coefficients (RPCs), with relative planmetric accuracy.
This could be enough and useful in some applications for remote
areas, when field surveying test may not available [5,10].
OrthoEngine v-2020 includes different mathematical models, such
Toutin’s model, which is a rigorous model that compensates for
known distortions to calculate the position and orientation of the
sensor at the time of imaging [4].

In this work, Toutin’s mathematical model was used in Pleiades
images orientation process, and the obtained planmetric results
was optimized, in order to improve the future results of 3D
extractions. Therefore, 10 GCPs covered study area, with mean
horizontal "planmetric " and vertical accuracy in the range of 10cm
was used. Table (1): The used ground control points (Easting,
Northing) referenced to ellipsoid reference height covering the
used Pleiades images.

Table 1. Used ground control points " Ellipsoid height " covered the
used Pleiades images "meter”.

Point ID GCP1 GCP3 GCP4 GCP6 GCP8

Easting 330166.30  329936.57  327661.97  329993.48  326044.92
Northing | 3641128.54 3641280.35 3639402.98 641384.62 3633976.72
Height 34.49 32.63 46.33 33.97 68.91

Point ID GCP10 GCP12 GCP13 GCP16 GCP18

Easting 335207.58  330952.89  333269.45  325668.01  334876.01
Northing | 3635954.79 3636702.68 3633588.41 3635012.66 3640966.99
Height 59.53 50.23 58.55 54.29 38.61
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OrthoEngine V-2020 included the new and accurate algorithms
and allowed for semi-automatic GCPs identification in the working
| reference image. The used GCPs can be located manually in left
image "working image” and automatically finding its approximate
locations "sample, line” in the right stereo image "reference
image”. The point location in the reference image could be
adjusted manually to the exact position, and improve the
orientation results.

Figure (3): Example shows GCP position, a- GCP position in
backward image "working image” and b- the corresponding
position in Nadir images " reference image” of used Pleiades.

The mathematical relation between Pleiades images space
coordinates and its corresponding coordinates on ground was
obtained and the points residuals was calculated in the reference
and working images. Residual results of images orientation allows
to determine how well the computed, fitted the mathematical
model from ground control system "GCPs”. The orientation
residual results of used Pleiades stereopair images (N/B)
combination was computed, with bias standard deviation
"STDEV" equal half pixel "0.25 m" in image sample, and bias
"STDEV"” equal 3/4 pixel "0.383 m” in image line. The
geolocation accuracy of used images was optimized, and the
obtained planmetric accuracy across/along tracking (x, y) and
height was computed, and it was equal RMSX=0.47m, RMSY=
0.55m and RMS height = 0.10m. Table (2): Orientation results of
used Pleiades image.
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Figure 3. Example shows the location of GCP in the working image and
its corresponding position in the reference Pleiades image.
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Figure (4): Show the residuals (RMS) of used ground control
points in the used Pleiades images.

Table2. Orientation results and Planmetric accuracy of used images.

Point | RMS-Residual for Nadir image | RMS-Residual for Back- ward
ID (meter) image (meter)
Resx | Resy | Resz | Resxy | Resx Res v Resz | Resxy
GCPO1 | 0.583 | -0.662 | -0.005 | 0.882 0.440 | -0.331 0 (;54 0.551
GCPO3 | -0.574 | -0.542 | -0.032 | 0.790 0 5;07 0.184 0.006 | 0.539
GCPO04 | -0.095 | 0.519 | 0.014 0.528 0.098 0.433 0.133 | 0.444
GCPO6 | -0.015 | -0.415 | -0.013 | 0.415 0.104 -0.205 0.068 0.230
GCP08 | -0.289 | -0.243 | -0.013 | 0.378 0.320 -0.233 0.094 0.396
GCP10 | -0.226 | 0.151 | -0.003 | 0.272 0 3:69 0.265 0.039 | 0.454
GCP12 | 0.157 | -0.767 | -0.020 | 0.783 0.108 -0.783 0 2_14 0.791
GCP13 | 0.147 | 0.154 | 0.009 0.213 0.270 0.073 0.047 | 0.280
GCP16 | 0.259 | 0.351 | 0.016 0.437 0.227 0.394 0.132 | 0.454
GCP18 | 0.062 | 0.249 | 0.010 0.257 0.157 0.204 0.074 | 0.257
RMS of Active GCPs
10 RMSX=0.470m RMSY=0.355m
Bias STDEV RMSX=0.251m RMSY=0.383m
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Figure 4. Residuals of used ground control points in Pleiades Nadir and
Backward images.

Surface Model Extraction

Digital surface model extraction in urban areas means the
identification and matching the most points in each Epipolar lines/
pixels in the stereopair images. The basic matching algorithms
"LSM, FBM and NCC"” were tested in automatic DSM extraction
from normal satellite stereo-pair images "Forward/backward”. The
occluded pixels and shadow zones in the stereopair images
combination are influencing in matching process, and the
extractions still give non uniform buildings boundaries and shapes
in automatic DSM extraction, especially in the urban areas.

Normalize cross-correlation "NCC” allows to match the most
conjugate points along each Epipolar lines (along the common x-
axis) and improve auto/semi-automatic correlation results for DSM
extraction. Meanwhile, high resolution DSM extraction from
Epipolar images required the low-speed correlation processing,
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and given consideration for automatically running DSM extraction
and take advantage of the semi global matching "SGM" [7,8].

In this work, state of art semi-automatic DSM extraction "Ortho-
Engine"” including advanced semi global matching with pyramid of
reduced resolution images was used to matching the prominent
features accurately in Epipolar images lines, which forms the basis
for further correlation attempts. The next correlation attempts are
performed to match finer features on higher and higher resolution
versions in the used Epipolar images.

This method provides a high-resolution DSM details (low-
numbered of pixel sampling factor equal 2 and resolution of one
meter) with mutual information, which increase correlation
processing time of DSM extractions.

In the automatic correlation process, the pixel sampling in the
inputted images relatively controlled the size of the pixel in the
final DSM. Meanwhile, a higher number of pixel sampling means
the faster automatic correlation process, with lower resolution and
minimum 3D details in the final DSM, especially in urban areas.
Figure (5): pixel re-sampling used in the purposed state of art
semi-automatic DSM extraction, a. 6x6 Pixels sampling in
oriented raw Pleiades images "0.5m- resolution”, b- 6x6 Pixels
sampling in Epipolar Pleiades images "0.5m- resolution”, and c-
3x3 Pixels sampling in final DSM "1m- resolution

Geocoded DSM with 32 bits and pixel sampling interval equal two
" one meter resolution” covering urban area of Tripoli Libya was
achieved from Epipolar Pleiades images at full resolution.
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a. 6x6 Pixels in original b. 6x6 Pixels in Epipolar c. 3x3 Pixels in final
Pleiades image "0.5m- Pleiades images "0.5m- DSM "1m- resolution”
resolution” resolution”

Figure 5. Example show the used Pixel sampling, a-Pleiades raw images,
b- Pleiades Epipolar images pixel sample, and c- pixel sample in DSM.

Figure (6): DSM shaded relief obtained from Pleiades images and
showed the buildings shapes and 2D boundaries/limits. a- Subset
shows the clear buildings boundaries " limits” in the DSM, b- show
additional model details at tall buildings and the narrow streets in
urban area are appearing in DSM, c- DSM show details and
boundaries of tall buildings in open area.

Y 0 :

( A ~ U z v .(‘hnilj; Fymll
a. DSM for new b. DSM for tall buildings c. DSM for tall buildings
construction area in open area

Figure 6. DSM shaded relief shows the building model details for new
construction in intensive urban area
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Results Analysis
Results analysis and accuracy validation of 3D digital models

those obtained from autocorrelation methods are important
assignment, in particular to compare between the obtained results
and real reference details. The quality validation of obtained
buildings model should tested in different scenarios, such as the
visual analysis of DSM shaded relief, 3D buildings vertical
profiles, and model height accuracy validation [9].

i.) In this work, DSM shaded relief visual analysis was an
essential test, which shows the automatic correlation results for
DSM extraction in urban areas. This test gives the first sign and
how was the automatic matching results and extraction of 2D
buildings model shapes and boundaries.

The obtained DSM shaded relief was visually analysed, and the
obtained buildings model showed a clear 2D buildings boundaries
and outlines, and the narrow streets between tall buildings are
appear in the obtained DSM. Figure (7): DSM shaded relief shows
the building boundaries, and the narrow streets between buildings
and the other details of new bridge are appear in the obtained
model from Pleiades nadir/backward images.

ii.)Buildings shape analysis is another test, which shows the
efficiently of automatic matching results for pixels located in the
shadow and dark areas. Therefore, 3D profiles of different tall
buildings were measured from the obtained DSM and presented
3D shape and details for different tall buildings. This means, the
used combination between SGM matching and Pleiades triplet
images (N/B) could improve the automatic matching results of
pixels located between tall buildings.

Figure(8): East-west 3D profiles for continuous buildings
measured from the obtained DSM from Pleiades triplet images and
presents good 3D details in the areas between buildings. Figure
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(9): North- South 3D profile for single tall buildings measured
from the obtained DSM from Pleiades triplet images and presents
the shape and height details, narrow streets between buildings
good 3D details in the areas between buildings.

Figure 7. Shaded relief DSM shows 2D buildings boundaries and narrow
streets details between buildings.

ii.) Field test measurements and buildings height information
may not available for DSM results validation, especially for
remote areas or under other reasons in the developing countries.
Therefore, the visual analysis became the main test for DSM shape
and boundaries results validations, which could done immediately
at the end of matching process. Meanwhile, it is require the user
experience and may not give sufficient decision for some urban
mapping and applications.

The absolute height accuracy test is an essential step and needed
for DSM height accuracy validation. In this work, the obtained
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buildings model was tested against to the corresponding real
buildings height, which was available from other project. Different
buildings height above Ellipsoid were measured "ground truth” and
used in model height accuracy validation. Buildings real height
were compared against the corresponding height from the obtained
building model, and the buildings height difference were obtained,
with height accuracy equal RMS=0.30 meter. This means the used
state-of-art- DSM extraction "new SGM combination™ could
improve the automatic correlation of 3D extraction in urban areas
from Pleiades triplet images, with good building model bounders
and shape and details, which could satisfy the urban mapping of
different application.

Vertical Profile
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3D profile measured for strip buildings

Figure 8. East-west 3D profiles measured for continuous buildings and
shows the model details obtained from used Pleiades images
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Figure 9. North- South 3D profiles measured for continuous buildings
and shows the model details obtained from used Pleiades images

Table (3): Buildings height measured form the obtained DSM and
the corresponding real buildings height, and height accuracy.
Figure (10): Comparison between the obtained buildings model
heights from Pleiades (N/B) against corresponding real buildings
height.

Table 3. Measured height from obtained 3D model and conforming
actual height, and RMS height accuracy.

He;gh Measured buildings height above Ellipsoid (meter)
r?esil\ﬂ 529 736 682 624 76,6 1022 513 476 677
o2 2 7 s 9 0o 3 0
Real | 53.0 737 681 625 76.6 1022 512 476 67.1
heigh 0 9 7 2 4 1 0 2 3
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Figure 10. Shows the comparison between buildings models heights
against corresponding real buildings height

Conclusion
Based on the present work, the following conclusion may be
drawn:
= The new algorithms for automatic GCPs position identification
reduced consuming time for GCPs identification and improve
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the orientation accuracy in range of sub pixel. Also the
geolocation accuracy of used Pleiades images were tested, and
the bias error were also calculated in both Pleiades images

= The used new state-of-the-art DSM Extraction with pyramid of
reduced resolution images including the advanced semi-global
matching algorithms could improve matched pixels on
Epipolar images lines and gives 2D buildings shapes and
boundaries.

= The obtained building model was tested based on visual
analysis and measured 3D profiles for different buildings. The
obtained buildings model showed the side view of buildings
model boundaries and height details in the obtained DSM.

= Buildings model height accuracy was tested and validated
against the corresponding real buildings height "measured
above ellipsoid” and the obtained results was confirmed with
height accuracy of RMS equal 0.30 meter.

= This work concludes that the used state-of-the-art algorithms
for DSM extraction from Pleiades triplet images provided
substantial improvement in 3D urban extractions "Buildings
model limits and height details”. This means, the combination
between SGM and Pleiades triplet images "reducing hidden
pixels for better matching results” improved the automatic
matching results in DSM extraction and satisfy the required
accuracy for 3D modelling, which is required for different
urban applications.
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Abstract
The objective of this study is to assess the relationship between the
optimum working frequency or the frequency of optimum
transmission (FOT) and the increasing point-to-point path link and
thereafter, using the assessment outcome to obtain the optimum
reception under the transmission conditions of; long distance high

frequency (HF) radio communications, constant transmitting
power, without using repeaters and transmission energy loss.

Using the central radio propagation Laboratory (CRPL) method of
iono-spheric prediction of the National Bureau of Standards (NBS)
in USA, the predicted path values of the FOTs were calculated and
then after their median values were determined. The FOTs were
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predicted through increasing point-to-point HF radio
communication path link lengths up to 1500 Km for single hop
transmission ( 0, 500 ,1000 , and 1500 km), and the different
geographic location paths in Libya at each given hour of the
daytimes as well as for the winter ( December, January, February)
and the summer ( June, July , August ) seasons.

The results show that the FOT increases with increasing the point-
to-point HF radio communication path link lengths up to 1500Km,
in the form of a non-linear relationship.

The reliable HF radio communication requires gradual
increasing FOT to the limit that the optimum reception is obtained,
with increasing the point-to-point HF radio communication path
link lengths up to 1500 Km in the different point-to-point HF radio
communication systems.

Keywords: The frequency of optimum transmission (FOT),
maximum usable frequency (MUF), point-to-point HF radio
communication path link, Optimum Reception.

1 Introduction

High frequency (HF) (2-30 MHz) is used extensively to meet
civilian and diplomatic communications requirements over ranges
up to thousands of kilometers without the need for repeaters [1].

Long distance HF radio communications are carried out without
repeaters and with a constant transmitting power. As a result, the
HF signal becomes weaker; with increasing the link length due to
its energy loss which will eventually result in reduction of the
reception quality.
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The aim of this research is; to investigate the type of the
relationship between the FOT and the increasing point-to-point
path link length and using this type of relationship; to obtain the
optimum reception under the above mentioned circumstances.

1.1 Propagation characteristics

Propagation in HF band, except at short ranges (typically less
than 150Km), depends upon the reflection of radio waves from
ionized layers in the earth’s atmosphere. For a long- range links,
the sky wave leaves the HF transmitting antenna at an inclined
angle and travels upwards to be reflected from the ionosphere,
returns to the earth either to be received at a receiving antenna or
to be reflected again by the earth [1].

This method of travel where by a radio wave is propagated from
the earth to the ionosphere and back to earth again, is called a
“hop”, such a single hop or multi-hops transmission enable long
distance point-to-point HF radio communication to take place.
Where with the smallest possible radiation angle, the maximum
distance covered in a single hop transmission via the E-ionospheric
reflecting layer is about 2000Km (1250 miles), or about 4000Km
(2500 miles) via the F2 - ionospheric reflecting layer. Radio
frequency energy from the transmitted signal also remains near the
earth’s surface; this is termed the ground wave. Depending upon
terrain conditions and the transmitter’s output power, the ground
wave can be used for communicating over distances up to 100Km
and it is within the range of about 160Km which can be obtained at
transmission frequencies below 4 MHz [1].

1.2 Maximum Usable Frequency (MUF)
The MUF is the highest frequency that can be used for sky wave
communication between two given points on the earth [2].
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Especially where the limited power levels are concerned, it is
important to work fairly near or equal to the MUF, where signals
suffer the least loss [2] and thus gives the maximum signal
strength [3].

1.3 Optimum Working Frequency (FOT)

The FOT is also called frequency of optimum transmission. It is
the one which provides the most consistent communication, or in
other words which provides the optimum communication and is
therefore be best one to use. In the HF band, the operating
frequency is optimum when its value near or equal to MUF [2].

1.4 Optimum Reception

At the receiving point, the optimum reception is obtained when the
received signal level at the highest value which will be much
higher than the noise level.

1.5 Point-To-Point HF Radio Communication Link

The point-to-point HF radio communication link is defined as; the
distance between the transmitting and the receiving points that are
communicated by HF radio waves [4].

2 Methodologies

2.1 Calculating the Predicted Path Values of the Optimum
Working Frequencies (FOTS)

The predicted path values are calculated for the optimum working
frequencies (FOTSs) that were predicted through the increasing
point-to-point HF radio communication path link lengths up to
1500Km for single hop transmission (0,500,1000,1500Km),and the
different geographic location paths in Libya at each given hours of
the daytimes as well as for the winter ( December, January,
February) and the summer ( June, July, August) seasons, when
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considering the constant transmitting power of 500KW, Poor
ground, rhombic antenna, and Zurich monthly sunspot numbers
(wolf numbers) for the two periods; from December to February;
and from June to August, by using the Central Radio Propagation
Laboratory (CRPL) method of ionospheric prediction of the
National Bureau of Standards (NBS) in USA [4] .

Each one value of FOT values, is calculated as the median value
of the three FOT values, each one the predicted path value was
calculated to only one of the three point-to-point HF radio
communication links with the same length up to 1500Km, which
was one length from the lengths that were mentioned earlier,
through the different geographic location paths in Libya, at each
given hour of the daytimes as well as for the winter and the
summer seasons [4].

The results of the predicted path FOT values are shown in the
table (1) for winter and table (2) for summer.
Whereas the FOT values are near or equal to the MUF values,
which were calculated by using the same manner and the same
method of ionospheric prediction [4].

TABLE 1. The predicted path FOT values in MHz which are
calculated for the winter season.

Point-to-point HF radio Communication Path link
Local Lengths (Km)
Time (hrs) | 0 500 1000 1500
FOT FOT FOT FOT
00 02.0 02.4 02.9 06.5
02 * * 03.6 04.8
04 * 02.1 02.4 02.9
06 02.3 04.1 07.2 09.6
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08 03.4 07.0 115 15.3
10 03.8 07.8 125 16.6

i[12 03.8 07.7 12.3 16.2 |
14 03.3 07.0 11.0 14.9
16 03.0 04.3 06.8 13.3
18 02.6 02.9 06.5 13.0

Q) 02.6 03.1 05.1 09.9 |
05.2 08.0

* means FOT Value could not be calculated.

TABLE 2. The predicted path FOT values in MHz for the summer
season.

Point-to-point HF radio Communication Path
link Lengths (Km)

0 500 1000 1500

FOT FOT FOT FOT
02.6 02.9 04.3
* 02.1 02.6 07.0
02.2 03.7 06.0 07.4
03.5 06.9 115 14.8
04.0 08.3 13.8 17.8
04.3 08.9 14.4 18.9
04.3 08.9 14.3 18.8
04.0 08.4 135 17.8
03.4 06.9 11.3 15.0
02.3 03.9 06.8 12.7
02.3 03.0 05.8 11.7
02.4 02.8 04.6 09.6

* means FOT value could not be calculated.

2.2 Calculating the FOTs’ Median Value at each Different
Point-to-Point HF Radio Communication Path Link Lengths
up to 1500Km
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By using the Microsoft Excel 2016 software, the FOTs median
value is calculated of all the predicted path FOT values, at each
increasing point-to-point HF radio communication path link
lengths up to 1500 Km for single-hop transmission which are
mentioned earlier of each column for all predicted path FOT
values that were calculated at specific hours of the daytime in both
Tables (1) and (2) of the winter and the summer seasons
respectively when considering the constant transmitting power. In
addition to that, the computer was used in drawing the results of
FOTs median values of both winter and summer seasons, as a
function of the increasing point-to-point HF radio communication
path link lengths up to 1500 km.

3 Results and Discussion

The calculated FOTs’ median value at each point to point HF
radio communication path link lengths for both winter and summer
seasons are shown in table (1) and (2). However, Figure 1
illustrates F (MHz) of the winter season illustrated as the solid line
curve and the dashed line curve for the summer season.

Furthermore, the Figure 1 shows the following;

1. The FOT increases in the form of a nonlinear relationship with
increasing point-to-point HF radio communication path link
lengths up to 1500Km. However, the disadvantage of outcome
relationship is that, as the point-to-point link length increases in a
constant rate, the FOT increases in a non-constant rate.

2. The FOT median values of the summer season are consistently
higher than that of the winter season.
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Figure.l. Relationship of the FOT median value (F [MHZ]) and D
(Distance that represents the increasing point-to-point HF radio
communication path link length up to 1500Km).

4 Conclusions

1- The results of this study proved that the reliable point-to-point
HF radio communication requires a gradual increase in FOT to the
limit that the optimum reception is obtained with increasing the
point-to-point HF radio communication path link lengths up to
1500Km for single-hop transmission, at considering the constant
transmitting power.

2- The outcome of this study demonstrated that at average
conditions, the FOT, the higher frequency will give the stronger
HF signal most of the time.
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3- It would be recommended to continue and replicate similar
experimental researches about the HF radio communication links
between two points, whose lengths exceed 1500 km. Such
prospective researches may strengthen the evidence and give
precise guidelines that can help in solving the similar practical
problem that has been investigated in this study.
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ABSTRACT

In industry develop mechanized and automated welding
processes, the welding field taken a high place with raising
demand for high production rates, quality, and high precision.
Some problem faces resistance spot welding of carbon steel such
as selecting suitable and optimum parameters of input process that
control conditions, which help to gain requirement nugget quality
or predicting the nugget quality.

Mathematical models have been developed by (expert design
program 7.1) utilizing the response surface methodology for the
resistance spot welding of 2 mm thickness of carbon steel
workpiece to relate important process control parameters like
(welding current, electrode force as well as welding time) to an
important nugget quality parameter. With utilize the response
surface method to predict and optimizing the weld nugget volume
in resistance spot welding of carbon steel. The weld nugget has
been measured and finding out the effect of force and current on
electrode penetrant depth (a). The study reports that the response
surface methodology can be employed easily for developing
mathematical models for predicting weld bead geometry within the
workable region of process parameters.

Keywords: Welding, resistance spot welding, welding parameters,
carbon steel, optimizing.

INTRODUCTION

Welding is a type of metal adhesion where adhesion is the
result of heating to a suitable temperature, although the use of
metal filler exists or does not exist according to the American
Welding Associate [1]. According to American Society of
Welding, welding is a localized coalescence of metal where
coalescence is produced by heating to suitable temperature, with or
without the use of filler metal [2-5]. Electrical resources including
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(electric arcs, electric resistance, electronic beams) and gas flames,
lasers, friction, ultrasonic molten metal baths discover the many
sources of energy that can be used in welding. The field of welding
has a high position in the development of the industry. At a
surprising rate, automation developed in the welding process, at
the end of this century it is possible to discover more automation in
welding processing units. Without a question about welding and
this is important, we hardly understand that without welding this
type of metal work and many metal structures like the building and
the bridge will not be present. Therefore, the most important
component in industries such as automotive, construction, and
aviation is welding technology. In fact, oil is drilled at sea in
addition to the use of various types of welding to work in such
difficult ocean conditions [6-9].

In 1885, Elihu Thompson was discovered after melting some
copper wire while experimenting with resistance welding. Later,
based on those results, he patented an "Electric Soldering Tool"
[10]. Resistance welding is the most followed by the electrical
welding procedures used in today's industry. The welding process
was due to a combination of heat, strength, time, and weight. In
additional, resistance welding process suggests, the resistance of
metals to electricity (welding current) leads to restricted heating.
Conditions for the optimal welding process are the main
component of the Taguchi method [11-15]. In general, in
resistance welding, the heat generated in the welding area is the
resistance next to the metal, which begins to weld with flowing
electric current and also applies a certain pressure, to guarantee a
sufficient contact area between the plate metal that needs welding.
Unlike other welding processes, there is no filler metal in the local
welding process or no fluxing materials are applied in the spot
welding process. Resistance spot welding is commonly used as a
welding process for manufacturing and manufacturing of the
production industry. When choosing a process for private use, it is
desperate to consider two conditions as follows [16].
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o To obtain the required specifications, the
welding parameters must be controlled and
optimized to maximize the formation of the welding
area.
o The ability to perform welds of the required
quality through long-term production at a low
operating cost.
The current path in these work pieces is welded and the need for
some heat and low voltage is relatively high, currents are
important to improve the required amount of welding heat. This
study aims to use the response surface method to predict and
improve the size of weldment parts in carbon steel spot welding.

EXPERIMENTAL
o Materials
Carbon steel were used as experimental metal; the chemical
compositions of the Carbon Steel are given in the Table 1.

Table 1. The chemical compositions of carbon steel

Content | C Si S P |Mn| Ni |Cr |Mo|(Cu| Ca | Ce |La|Pd Fe
% 059 (.013(.014 |.016 |.146|.062|.029|.016 |.050|.0030|.014 |.003 |.003|99.401

o Welding and Welding Equipment
Lathe machine: The raw metals of carbon steel are formed in
form of plate of 20 cm length, 2.5 cm width and 2mm thickness by
used low speed with cooling solution to avoid generated
temperature and stress concentration during forming process, the
dimensions of samples gross section as showing in figure (1):

20cm

Figure 1. Dimensions of row material specimen.
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Resistance Spot welding RSW is made by spot welding
machine which is (Rayomex PMI-2045 Spot welder, Manual Spot
Welding Machine), where control panel in welding machine are
prepare to adjust settings for welding process parameters like
welding time and speed. The control parameters were (Current,
Time, and Force), the parameters changed to find good weldability
and the effect of minimum temperature on the welding areas
between the minerals, the table 2 shows the parameters of the
welding process for better welding.

Table 2. The welding process parameters.

No. Current (A) Force (N) Time (s)
1 30 5 15
2 50 5 15
3 30 10 15
4 50 10 15
5 30 5 2.5
6 50 5 2.5
7 30 10 2.5
8 50 10 2.5
9 23 7.5 2
10 50 7.5 2
11 40 4 2
12 40 12 2
13 40 7.5 1
14 40 7.5 3
15 40 7.5 2
16 40 7.5 2
18 40 7.5 2
19 40 7.5 2
20 40 7.5 2

Changing one parameter at a time and keeping the other
parameters constant. The scope of work was determined by
inspecting for any visible defects, such as cracks and porosity. The
upper and lower variables of the process control are shown in
Table 3.
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Table 3. The process control variables.

Control Variables lower upper
Current (A) 23 55
Force (N) 4 12
Time (s) 1 3
o The Measurement of Weld Size

Mainly, weld size measurements were made through the metal
cross sections of the weld nugget samples through image analysis
using a small digital holographic endoscopy. The cross section of
the sample weld, where the melting area and the measured weld
size were made.

RESULTS AND DISCUSSIONS
o Visual Examinations

The most widely used of any welding methods of
nondestructive examination, where the visual examination is easy
to apply, quick, inexpensive. On other hand, required experience
and gives important information related to the general conformity
of the weldment to specifications and standards. Visual
examinations and inspection was done for all samples and show
some defects as the welding parameters effects. All resistance spot
welding sample have good penetration, Figures 2&3 showing
some samples after welding process. Where, the samples
dimensions were shown in Figure 1.

Figure 2. Some samples after welding process.
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Figure 3. Some samples after welding process.

o Macrostructure Test Discussions

To determining the quality of the weld area depends largely on
the requirements of the relevant examination and test, Destructive
Testing used for any weld production. In general, the
specifications require mechanical tests of weld area resistance,
weld properties, sizes, and HAZ to determine the quality of weld
regions.

Mechanical tests of the weld area are similar to those applied
to base metals, and in some cases change as necessary to determine
the characteristics of the weld regions. Table 4 shows that the weld
area measurement samples with (a), (d) and (d) are shown in the
following figure. As shown in Figure 4.

I te—— a
g T — :
| |
I |
D
Figure 4. Cross-section of welding zone.
Where:
o a = Electrode penetrant depth
o d = Height of nugget
o D= Width of nugget
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Table 4. The samples welding area measurement

NO Current A Force N Time s a d D
1 30 5 1.5 3.58 4.18 0.13
2 50 5 1.5 4.45 4.09 0.08
3 30 10 1.5 4.12 4.13 0.1
4 50 10 1.5 5.09 4.01 0.05
5 30 5 2.5 4.26 4.05 0.13
] S50 5 2.5 4.25 3.96 0.18
7 30 10 2.5 4.85 4.09 0.81
8 50 10 2.5 6.10 4.25 0.20
9 23 7.5 2 7.32 11.11 0.22
10 55 7.5 2 5.00 4.05 0.35
11 40 4 2 4.93 4.08 0.16
12 40 12 2 5.54 3.99 0.19
13 40 7.5 1 5.54 3.99 0.19
14 40 7.5 3 5.71 4.40 0.11
15 40 7.5 2 4.45 4.08 0.11
16 40 7.5 2 3.68 4.33 0.18
17 40 7.5 2 4.42 4.33 0.16
18 40 7.5 2 5.05 4.17 0.26
19 40 7.5 2 5.30 4.06 0.21
20 40 7.5 2 5.47 4.10 0.49

The selected process control variables with their limits and codes

are given in Table 5.

Table 5. The control variables with their limits

Parameter Notation Factor levels

Coded value -1.6 -1 0 1 1.6
Current C 23 30 40 50 55
Force F 4 5 7.5 10 12
Time T 1 15 2 2.5 3

The experiments were carried out according to the random
design matrix, to avoid the systematic errors that infiltrate the
system model. The beads are placed on the hinge to hold the 2mm
thick carbon steel plates in the experimental setup shown above.
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° DEVELOPMENT OF
MATHEMATICAL MODELS
Improve the results obtained by the expert design program 7.1.
Whereas, (Design Expert) is part of a design program that needs
the researcher's help to design and interpret multivariate research
experiences. It is used to design an experiment to see how
properties such as tensile strength affect changes in treatment
conditions. The program provided a wide range of experimental
designs containing factors, fractional factors, and complex designs
that can deal with both process parameters such as welding speed
and other process parameters. The response function representing
any of the weld dimensions can be expressed as:
y = f [current (C), resistance (F), time (T)]
The chosen relationship, being a second degree response surface,
is expressed in the equation model [1]. Also, as shown in Figure 4.

Y = bo + b]_C + sz + b3T + b11C2 + bZZFZ + b33T2 + b12CF +
bisCT + bysFT 1)

Where: bo is the average of responses and b1, bz, bs, bi1, bis... bas
are the coefficients that depend on the respective main and
interaction effects of parameters. The mathematical models
developed are given below. The process control variables are in
their coded form:

a=0.2+ 0.036C + 0.034F + 0T + 0.03CF — 0.02CT — 0.018FT +
0.028C, — 0.021F, + 0.021T, (2)

d = 4.14 —13C — 0.03F + 0.073T — 0.035CF + 0.1CT + 0.12FT —
0.11C, — 0.027F, + 0.025T, 3)

D = 4.84 + 0.26C + 0.18F + 0.49T — 0.088CF + 0.18CT + 0.24FT —
0.41C, + 0.21F, — 0.07T, 4)
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Table 6. The design matrix and observed values of the bead
dimensions.

NO C F T Current Force Time a i D
1 -1 -1 -1 30 5 1.5 158 4.18 0.13
2 +1 -1 -1 50 5 1.5 4.45 4.09 0.08
3 -1 +1 -1 30 10 1.5 412 413 0.1
4 +1 +1 -1 50 10 1.5 5.09 4.01 0.05
3 -1 -1 +1 30 5 25 4.26 4.05 0.13
6 +1 -1 +1 50 5 25 4.25 3.96 0.18
7 -1 +1 +1 30 10 25 4.85 4.09 0.81
8 +1 +1 +1 50 10 25 6.10 4.25 0.20
9 -1.6 0 0 23 7.5 2 7.32 11.11 0.22
10 +1.6 0 0 55 7.5 2 5.06 4.05 0.35
11 0 -1.6 0 40 4 2 4.93 4.08 0.16
12 0 +1.6 0 40 12 2 5.54 3.99 0.19
13 0 0 -1.6 40 7.5 1 5.54 3.99 0.19
14 0 0 +1.6 40 7.5 3 5.71 4.40 0.11
15 0 0 0 40 7.5 2 4.45 4.08 0.11
16 0 0 0 40 7.5 2 3.68 4.33 0.18
17 0 0 0 40 7.5 2 4.42 4.33 0.16
18 0 0 0 40 75 2 5.65 417 0.26
19 0 0 0 40 7. 2 5.36 4.06 0.21
20 0 0 0 40 2 547 4.10 0.49

Effect of force and current on electrode penetrant depth (a)

The optimization of the resistance spot welding parameters
was implemented using the statistical tool Response Surface
Methodology (RSM). It is a set of mathematical and statistical
methods useful for developing a set of experiments, establishing an
empirical relationship and graphically indicating the effect of the
interaction between the values of the process parameters. The
penetration depth of the electrode (a) increases with increasing
resistance (F), and this gradually increases with increasing current
(C) in relation to time (T). Because F, C and T have a positive
effect on the penetration depth of the electrode (a), as seen in
Figures.

Figure 5 shows the response surface and contour surface of
electrode penetrant depth (a) for the interaction effect of F and C.
While Figure 6 represent the relationship between time F and
current C. In addition, Figure 7 shows the response surface and
contour surface of electrode penetrant depth (a) for the interaction
effect of time T and current C. while figure 8 represent the
relationship between time T and current C. In other side, figure 9
shows the response surface and contour surface of electrode
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penetrant depth (a) for the interaction effect of time T and force F.
While, figure 10 represent the relationship between time T and
force F.

a
® Design points above predicted value
O
0:35 035 520>
8 ",,‘l,/o,'
— e
) 0.2975

X1 = A: Current
X2 = B: Force

0.245

0.1925
Actual Factor

C: Time =2.00

10.00 = 50.00
875 == 45.00
750 / 40.00

‘
B: Force . 3500 A: Current
5.00 * 30.00

Figure 5. Electrode Penetrant depth (a) for interaction effect of F & C.

a
® Design Points

0.35

0.08
X1 = A: Current
X2 = B: Force

0.197283

B: Force

Actual Factor
C: Time =2.00

30.00 35.00 40.00 4500 50.00

A: Current

Figure 6. Represent the relationship between time F and current C.
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Figure 7. Electrode penetrant depth (a) for effect of time T and current C.
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Figure 8. Represent the relationship between time T and current C.
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Figure 9. Electrode Penetrant depth (a) for effect of time T and force F.

a 250
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C: Time
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a

0.196423
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0.159996
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0.123569

10.00

B: Force

Figure 10. The represent the relationship between time T and force F.

CONCLUSIONS

This study is taken the important from title itself, which aimed
to utilize the response surface method to predict and optimizing the
weld nugget volume in resistance spot welding of carbon steel. As
well as, measuring weld nugget to finding out the effect of force
and current on electrode penetrant depth (a). the study finding
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shown that the response surface methodology can be employed
easily for developing mathematical models for predicting weld
bead geometry within the workable region of process parameters.
The models developed can be employed easily in the form of a
program for automatic and robotic welding for obtaining the
desired high-quality welds.

The predicted values of nugget size are in good agreement with
the actual experimental values. The all nugget parameters are
increases with the increase in current, force and time. The
desirable nugget dimensions have been found to be width (D)=4.28
mm, height (d)=3.91 mm and electrode penetrant depth (a)=0.16
mm corresponding to input process parameters, current (C)=18.18
A, force (F)=7.7 N and time (T) =1.5s.

This work could be applied on other materials and on other
welding processes even those with filler metals. This work could
be extended to study the influence of parameter on other responses
like heat affected zone, hardness and distortion
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Abstract

One key for meeting future energy requirements is to produce
fields more efficiently. To achieve this, information must first be
properly interpreted and studied in order to carry out reasonable
estimates of hydrocarbons in place. A major application of
petrophysics is in studying reservoirs for the hydrocarbon industry.
Petrophysicists are employed to help reservoir engineers and
geoscientists understand the rock properties of the reservoir,
particularly how pores in the subsurface are interconnected,
controlling the accumulation and migration of hydrocarbons. Some
of the key properties are lithology, shale volume, porosity,
saturation of fluid and net thickness .The study evaluate the
reservoir quality of the upper Beda member limestone and
dolomite by applying petrophysical analysis method for five
selected wells in Balat oil Field in concession 59 (vv6, w7, vll,
vv12 and vv18 analyzed by Techlog software. The results show
generally good reservoir quality with net pay thickness ranging
from (61 to 153) feet, where shale volume obtained that varies
with zones is between 8 and 22 % volume fraction. The upper
Bead member has very good Porosity reached up to 25%, as the
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carbonate porosity increasing by digenesis process. Average water
saturation obtained is between 35 and 56 %.The oil water contact
(O.W.C) is placed at depth =-4485 Sub Sea.

Keywords: Petrophysical analysis, Reservoir rock, porosity, water
saturation and net pay.

Introduction

The Sirt Basin is the youngest of the Libyan Basins. It has the
largest petroleum reserves in Libya and is ranked 13th among the
world's petroleum basins. The basin's recoverable reserves are
about 45 billion barrels of oil and 33 trillion cubic feet of gas.
Generally the origin of the Sirt Basin is attributed to the collapse of
the Sirt Arch during latest Jurassic to Early Cretaceous times. In
the latest Cretaceous- Paleocene time, the Sirt Basin underwent its
greatest subsidence. The tectonic and eustatic developments
subjected the basin to many rhytmic cycles of transgression and
regression. Most of the deposited sediments are alternating marine
carbonate and shale units. The limestone units dominate the top
and bottom of the successions.,

Many pioneer geologists contributed to the subsurface geology of
Sirt Basin, include; the stratigraphy and lithofacies of lower
Paleocene @, Bl [ and carbonate porosity as related to Early
depositional facies, in Zelten Field 1,

The Petrophysical interpretation of well logs basically provides us
a way to calculate the important physical properties of reserves
like velocity, porosity, volume of shale, water saturation, and
hydrocarbon saturation using empirical relations ([®, ['1, (81 [°1 1101
The main aim of this study is to analyze and understand the
reservoir characteristic of Upper Beda reservoir rock in the area.
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Area of Study:

The Balat Oil Field located on the Beda platform, southwest Sirt
Basin, and lies in western Concession59, bounded by Hagfa
Trough from east and Zalla Trough from the west. Geographic
coordinates the area lies between Latitude of 27° 00" to 28° 30" N
and Longitudes of 19° 00" to 19°20" E. .The study concerned of
upper Beda member, Fig (1) and Fig(2).

Giliffo fESlit: %, Cyrenaica
Platform
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Fig 1: Location map of the study area, Concession59, Sirt Basin Libya
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Fig 2: Generalized columnar stratigraphic section of Balat Field, Beda
platform-Sirte Basin, (Modified after Barr and Weegar. 1972)
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Methodology

Stage I: Collecting data. The goal of this stage is collect all the
available Geological, Geophysical, Petrophysical, and Reports,
review the quality of data.

Stage I1: Load and Quality Control the data.

In this stage loaded all the Geological data such as formation tops
for well logs into a project generated by using Techlog software
,(Fig.3)and petrel E&P 2013 platform. Techlog software give us
the ability to design our own petrophysical workflow to generate
meaningful quick-look interpretations based on local expertise and
the application of industry standard methods for lithology,
porosity, saturation, and permeability.

All common data formats start from various tools, vendors, and
data vintages are easily loaded through a powerful drag and drop
interface into the Techlog platform.

We can then quickly create a log view to visualize, validate, and
correct data for environmental and signal noise effects.

we designed a workflow start from calculate the shale volume,
total porosity, water saturation and net pay, also cross plot has
been generated such as Laterolog deep resistivity (LLD) and
gamma ray (GR) log, than we use the results to calculate the
expected hydrocarbon reserve.

Stage Ill: Petrophysical Analysis. The major application of
Petrophysical analysis is studying reservoirs, the layout of the
Petrophysical analysis, which estimated by using Techlog software
(Quanti Elan), Using Quanti Elan to compute all discussed
Petrophysical results in the area of study.

Results and Discussion:-
A complete package of modern Electric logs has been conducted to
estimate the lithology, Porosities, water saturation and investigate
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the factors that control on above parameters. These estimation
have been done by using Techlog and petrel software in five wells
w6, w7,vwll, vwi2, and vv18, were read every 0.5 feet and
analyzed for detailed evaluation of reservoir parameters.

1. Lithology

Lithology in the upper Beda member is interpreted as relatively
limestone and dolomite as evidenced by cross plot of density and
neutron tools confirms this, seen in Fig 3. The majority of the
reservoir section shows limestone and dolomite response, with the
presence/influence of clay material considered to be minor. The
fluctuation of the gamma response is thought due to the fluctuation
of minor amounts of radioactive minerals within the formation.

VV6-59
NPHI / RHOB
Active Zone : 1 VV18-59
1.3

RHOB - G/C3

Ana) 6.Sin CON Neutron Density Overlay, Rhofluid = 1.0 (CP-22 1998)

“L0.4 -0.16 0.08 0.32 0.56 0.8
NPHI - dec

plotted out of 460

Fig 3: Density-Neutron cross plot

2. Volume of shale
Most of the wells have gamma ray data available. The clay content
(Vsh) has been determined by the gamma ray reading, using
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Techlog Software, Clavier method., calculated shale volumes use

the following equation.
GRlog—GRmin
IGR = m ........................... (1)
Vsh = 1.7 — [3.38 — (IGR + 00.7)?]*/2....... )
VCL =Volume of Clay.
GRlog = Gamma Ray Log reading of formation.
GRmin = Gamma Ray Matrix (Clay free zone).
GRmax = Gamma Ray Shale (100% Clay zone).
Shale volumes are extremely low, range between 0.08 to 0.22 The
petrophysical analysis proved that, Upper Beda limestone and

dolomite has good reservoir quality., the result shown in Table (1).

Table (1): Average resulted Volume of Shale.

Upper Beda member
Well ng Bottom Av. Vsh
VV7 5150.00 5352.00 0.08
VV6 5100.50 5330.00 0.11
VV18 4978.00 5202.00 0.12
VV11 5020.00 5220.00 0.18
VV12 5148.00 5330.00 0.22

3. Porosity estimation and characterization

Density log is a good method for determining total or effective
porosity in single or multiple fluid- filled reservoirs. The density
porosity response equation as:

_ (pma-pb)
g = Cpma pfly " 3)
Where,

@ =porosity derived from density log

pma =matrix (or grain) density

pb = bulk density (as measured by the tool and hence includes
porosity and grain density)
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pfl = fluid density.
Effective porosity, was estimated according to
(pma-pb) VCL* (pma - psh)
Je = omael " (omacph) 4)
Where,
@e = Effective porosity
psh = Density of shale
VCL * (pma - psh)
(pma - pfl)
(pma = 2.71g/cc, pfl = 1.0g/cc, psh = 2.6g/cc)
The upper Beda limestone and dolomite generally very good
reservoir quality within Balat Field Concession 59, porosity values
range between 0.16 to 0.25.Table (2), and the cross plotted obtain
porosity and lithology of the Upper Beda limestone in study area,
Table (2): Average resulted porosity

= Clay Bound Water

Well Upper Beda member Top | Av. PHI
Bottom

V7 5150.00 5352.00 0.16

VV6 5100.50 5330.00 0.21

VV18 4978.00 5202.00 0.18

VV11 5020.00 5220.00 0.24

VV12 5148.00 5330.00 0.25

3. Water saturation determination

Water saturation was calculated using the Archie equations. by
Techlog software .This formula is the primary method for
interpreting formation water saturation in reservoir, Archie
relationship is expressed by the following equation (5). Table (3)
Sw= [(a x Rw)/ (@™ x Rt)]¥"-------- (5)

Where:

m: Cementation factor, equal (1.91).

Rt: True Formation resistivity, .m.
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n: Saturation exponent, equal (2.08).
a: Tortuosity factor equals (1.32).
Rw: 1is the formation water resistivity 0.027 Q.m.

3.1 Formation Resistivity Factor
In the upper Beda member, Formation resistivity factor, F is
defined as a/ ®M

Table (3): Average Resulted Water saturation

Upper Beda member
Top Bottom

Well Av. Sw

3.2True formation resistivity

The deep induction was used directly as Rt. Where only a
Laterolog was available, the cross-plot of Laterolog Deep
resistivity versus effective porosity (LLD VS PHIE), Fig (4)
represent example of the Pickett plot for upper Beda member
clarified the true formation resistivity versus effective porosity, the
red line that passed through points have lowest deep resistivity and
highest porosity values which represent the water zone at which
water saturation equals one. The slop of this line is 1/m. It
intercepts a resistivity value equals to Rw.

Furthermore, the petrophysical analyses for electrical logs in this
study was also aimed at determining other relevant important
reservoir properties (Gross/ Net thickness, Net reservoir, Net pay
thickness and porosity) of Upper Beda Member in Balat (NC59)
Field using cut-off.
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Figure 4. Pickett Plot for Upper Beda Member at vw19-59 Well, Libya.

4. Net/Gross thickness

The gross reservoir thickness H, of the Wells was determined by
looking at tops and bases of the reservoir Limestone and dolomite,
across the well. The net thickness, which is the thickness of the
reservoir, was determined by defining basis for non-reservoir and
reservoir Limestone and dolomite using the gamma ray log. The

thicknesses of the shale

h, Net reservoir thickness, h = H — h shale,

and Net/Gross = h/H. highest gross reservoir thickness found at
well w6 is 229 ft and the lowest value is 182 ft at vv12,net
reservoir thickness reached 155ft at vv6 well. the result shown in
Fig (5) , Fig(6), and Table 4.
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Thickness Upper Beda Member Map

910000 912000 914000 916000 918000 920000 922000 924000

Thickness depth [ft]
40

230
220 r
210
200
190
180
170 -
160

150,
910000 912000 914000 916000 918000 920000 922000 924000

0 1000 2000 3000 4000  5000m
e — —

1:100000

Fig 5: Thickness of Upper Beda reservoir, NC59, Sirte Basin, Libya.

The Upper Beda Member Map
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Fig. 6: Top Upper Beda member map NC59, Sirte Basin, Libya.
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Table (4) Net/Gross thickness (Reservoir)

Well Upper Beda membe| Gros§ Net | N/G
Top Bottom (ft) | (fY) (%)
V7 5150.00 | 5352.00 | 202 |84 0.41

VV6 5100.50 | 5330.00 | 229 | 155 | 0.67
VV18 | 4978.00 | 5202.00 |224 | 109 | 0.48
VV11 | 5020.00 | 5220.00 | 200 | 90 0.45
VV12 | 5148.00 | 5330.00 | 182 | 96 0.52

The various thicknesses which controlled by topography of the
structure as the wells located within faulted block. Fig (7)
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Fig .7: Geological cross section, by using gamma ray log.

5500 =7t

5400

e
NN NN NN

=
3|
=

5 .Net pay and cut off.

The net pay thickness of the reservoir represents intervals having
porosity greater than or equal to the cut off porosity (6%), water
saturation less than the cut off water saturation (50%), and having
Volume of shale less than (35%). Results for this study are
presented of petrophysical averages listed in Table 5. Based on the
results of petrophysical analysis the Upper Beda Member show
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good reservoir quality with Nat pay reached 153 feet, porosity
reached 22%.

Table 5 content physical properties Pay Zone summary

Well Gross | Net N/G | Av. PHI Av. Vsh | Av. Sw
(ft) | (ft) (%)

VV7 202 61 0.30 | 0.18 0.06 0.37

VVé 229 153 0.66 | 0.21 0.11 0.24

VV18 224 | 96 0.43 | 0.19 0.10 0.21

VV11 200 | 70 0.35 | 0.22 0.21 0.41

VVv12 182 32 0.17 | 0.20 0.17 0.47

The cross-plot of the NPHE versus GR , the data of well vv6, the
green oval all the points indicate to pay zone content hydrocarbon
(oil/gas) as the effective porosity high, the red oval indicate the
water zone, the orange oval indicate to shale zone. Fig ( 8).

VV6-59
GR/PHIE
Interval: 0 : 5300
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Fig 8: Cross-plot of the NPHE versus GR in well vv6-59.
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6- Oil-Water Contact

Oil water contacts (OWC) were identified in the study area, Based
on the Electric logs ,neutron logs and Density log analyses the oil
water contact (O.W.C) is placed at depth =-4485 Sub Sea .The
cross-plots of Laterolog deep resistivity (LLD) and gamma ray
(GR) log, were used for differentiating between hydrocarbon
(oil/gas) and non-hydrocarbon (water) bearing Formation. In
hydrocarbon bearing formation, the resistivity log signatures show
high resistivity values than in water bearing formation, the green
oval indicate zone content hydrocarbon, the red oval indicate to
water zone as the resistivity drop down, the orange oval indicate

non- hydrocarbon zone. Fig. (9)
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Fig.9: Cross-plots of Laterolog resistivity (LLD), Gamma ray (GR) log,
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7- Initial hydrocarbon reserve

The Hydrocarbon Pore Volume of the NC-59 reservoir was
calculated by using the following equation: the result shown in
Table (7) reveled average Petrophysics parameters and
hydrocarbon pore volume has been calculated by Equation (6).

HPV=h.®.(1-Sw)  --—-- (6)
Where:
HPV = Net Hydrocarbon Pore Volume (ft).
h = Net Pay Thickness (ft).
@ = Average Net pay Porosity (fraction).
Sw=average net pay water saturation (fraction).
The highest Hydrocarbon Pore Volume (HPV) were found at well
w6 is 24.412 and the lowest value is 3.18 at vv12 with reservoir
closure area is (11170 Acre).

Table (6) Average Petrophysics Parameters

Well N (18 Swh H.P.V
VV6 0.21 0.24 24.412
VV7 0.18 0.37 6.9177
VV11 0.22 041 9.086
VV12 0.20 0.47 3.18
VV18 0.19 0.18 14.407

8- Original Hydrocarbon (In Place and their recoverable
The Original Hydrocarbon in Place of the NC59 were estimated by
using these formulas:
OOIP=7.758*A*HPV
Where:
OOIP = original oil in place (RB).
A =Area in acres (11170 Acers).
7.758 = Number of a barrels per feet
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OOIP=7.758*A*HPV =7.758*11.500*11.600
=1.034.917.2 MMSTB

A complete package of modern Electric logs have been conducted
to estimate the lithology, Porosities, water saturation and
investigate the factors that control on above parameters. These
estimation have been done by using Techlog software for
petrophysical analysis and petrel software for well correlation and
maps software, this work done by using five selected wells which
are w6, w7, vwill, w12, and vv18, were read every 0.5 feet, but
this number of wells is not enough to caver hole area but it will
give us preliminary interpretation, will be as base to run more
detailed analysis, evaluation of reservoir parameters for the study
area.

Conclusion:-
-The upper Beda member is represent the main petroleum play

within the southwest Sirt Basin, it is composed of a series of
marine sediments,

-From well logging analysis the major lithology constituents of the
upper Beda member limestone and dolomite with minor shale
interbedded.

-The thickness map generated from the well tops formation show
variable gross thickness of upper Beda member ranging from 189
to 229 feet, but the petrophysical analysis identified the net pay
thickness of the upper Beda member ranging from (61 to 153) feet,
where shale volume obtained that varies with zones is between 6
and 11% volume fraction. The upper Bead member has very good
Porosity reached up to 25%, as the carbonate porosity increasing
by digenesis process. Average water saturation obtained is
between 18 and 47%.
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-The depositional environment and structure configuration
controlled the reservoir quality and hydrocarbon accumulation.
-The oil water contact (O.W.C) is placed at depth =-4485 Sub Sea
- The highest Hydrocarbon Pore VVolume (HPV) were found at vv6
well is 24.412 and the lowest value is 3.18 at well vw12.

- The Original Hydrocarbon in Place of the x field NC59 =
1.034.917.2 MMSTB

RECOMONDATIONS

-We recommend more sedimentology study to get more
information about the depositional environment, also more 3D
seismic work needed to identified the structure configuration

-We recommend to use more than five wells to petrophysical
analysis, in our study we have just used only 5 wells and the data
was not enough and we also recommended chooses the best wells
to covering the all of area.

-New set of logging technique should be used to get more
information about the reservoir, such as image logs, spectral
Gamma ray logs.
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ABSTRACT:

Presently, The active dye in wastewater streams has become a
major problem on human and environment. The removal of dyes
from wastewater is a matter of great interest in the field of water
pollution. Agricultural wastes are renewable and available
abundantly at no or low cost. Many types of agricultural by-
product have been used for the removal of methylene blue from its
aqueous solution. The possible utilization of Dakla palm stone
(DPS) as an adsorbent for the removal of methylene blue dye from
aqueous solutions has been investigated. In this study DPS were
used as (raw and treated) material. The chemical modification was
done using (0.1 M) HCL and (0.1 M) NaOH. The Effect of various
experimental parameters, such as, initial dye concentration,
adsorbent dosage, time, particle size, and pH, were investigated. It
was observed that the amount of methylene blue dye adsorption is
increased with increase in initial dye concentration from 10 to 80
(ppm). The percentage removal of dye 94.4% for raw adsorbent
,whereas, for base modified (BM) and acid modified (AM) are
93.5 and 94 % respectively. The pseudo- first- order model and
pseudo- second- order model, were used to describe the kinetic and
mechanism of adsorption process, and found the pseudo- second-
order model is more applicable.

Key-words: Methylene blue , Effluents , Palm Stone.
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1. INTRODUCTION :

Today the manufacturing processes in textile industry consume
a substantial amount of water used mainly in the dyeing and
finishing operations of the plants. The wastewater from textile
plants is classified as the most polluting of all the industrial
sectors, considering the volume generated as well as the effluent
composition [1]. The organic and inorganic in nature are major
water pollutants. As most of the industrial processes are to be
found close to the water bodies, they are increasingly polluted by a
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number of organic and inorganic materials. Potential pollutants are
affecting human health and interfere with industrial or agricultural
water use [2]. The effluent coming out of the dyeing industries
contains various chemicals and coloring compounds and the
effluent requires proper treatment before it is discharged into any
water body. But, the dye house effluents are very difficult to treat
satisfactorily [3]. Dyes present in the effluents of the textile,
leather , paper , synthetics ,cosmetics and dye manufacturing
industries. The Physicochemical processes are generally used to
treat dyes laden waste water. These processes include electro
flotation, precipitation, flocculation, ion exchange, electro-kinetic
coagulation, irradiation, membrane filtration, ozonation,
electrochemical destruction, and adsorption. However, most of
these processes are costly and cannot be used by small industries
to treat wide range of dye waste water [4]. Adsorption is known to
be a better technique, which has great importance due to the ease
of operation and comparable low cost of application in de-
coloration process[5]. The term adsorption refers to the
accumulation of a substance at the interface between two phases
(liquid-solid interface or gas-solid interface). The substance that
accumulates at the interface is called adsorbate and the solid on
which adsorption occurs is adsorbent. Adsorption can be classified
into two types; chemical sorption and physical sorption. Chemical
adsorption or chemisorption is illustrated by the formation of
strong chemical associations between molecules or ions of
adsorbate to adsorbent surface, which is generally due to the
exchange of electrons, and thus chemical adsorption generally is
irreversible. The activated carbon is the most widely used
adsorbent with great success due to its large surface area, micro-
porous structure, and high-adsorption capacity. However, its use is
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limited because of its high cost and has led to search for cheaper
substitutes.

The adsorption process used the inexpensive sorbent and does
not require an additional pretreatment step before its application.
Investigators have studied the feasibility of using low-cost
substances, such as waste apricot, coconut shell, dairy sludge,
bamboo grass , peat , orange peels , pea nut hulls , rice husk ,
ground nut shells charcoal bagasse, bamboo, jack fruit peels,
pistachio nut shells, and date stone and palm tree waste as
adsorbents for the removal of dyes and heavy metals from waste
water [6]. Methylene blue is a common dye mostly used by
industries involves in textile, paper, rubber, plastics, leather,
cosmetics, pharmaceutical and food industries, and the effluents
discharged from such industries contain residues of dyes.

Discharge of colored waste water without proper treatment can
results in numerous problems such as chemical oxygen demand
(COD) by the water body, and an increase in toxicity. Today, there
are about thousands different commercial dyes and pigments exist
and over 7x10° tones of synthetic dyes are produced annually in
the world [7]. It is estimated that 10-15% of the dyes are lost in
the effluent during the dyeing processes. The colored effluent
made many problems as damages the aesthetic nature of the water
surface. Many dyes may cause allergic dermatitis, skin irritation,
dysfunction of Kkidney, liver, brain, reproductive and central
nervous system [8]. Organic dyes are harmful to human beings, the
need to remove color from wastewater effluents become
environmentally important. It is rather difficult to treat dye
effluents because of their synthetic origins and mainly aromatic
structures, which are biologically non-degradable. Adsorption
process is one of the effective techniques that have been
successfully employed for color removal from wastewater. There

374 Copyright © ISTJ A% ghaa aaal) (368a
48 g o gladl 4 gal) dlaalt




International A o 0 450 iy
Science and Technology Journal Volume 23 1) s eenr o Trekasng el

Rl aolell 2dp) Al October 2020 i) ISTIJ/&

are currently numerous treatment processes for effluent discharged
from industrial processes containing dyes; amongst which we can
mention biodegradation [9], chemical oxidation [10,11], foam
flotation [12], electrolysis [13], adsorption [14], electro-
coagulation [15], and photo catalysis [16].

The aims of the study is to explore the feasibility of using palm
stone in the removal of methylene blue (MB) dye, by Batch-mode
kinetic and equilibrium studies have been carried out. The
attractive features of the adsorbents used in the present study are it
is environmentally friendly and very low cost.

2. MATERIALS AND METHODS
2.1 Preparation and calibration of synthetic dye wastewater

An analytical grade of Methylene blue dye was used in the
preparation of synthetic dye wastewater. Stock solution of
methylene blue dye was prepared (1000 mg/L) dissolving required
quantity of dye in double distilled water to obtain different
concentrations. About (0.25 g) of methylene Blue was taken in a
(250 mL) volumetric flask (1000 ppm) stock solution. Then
prepared the standard solution from the stock solution (10 to 40
ppm(mg/L)) and measured absorbance using visible
spectrophotometer. The experimental solutions were obtained by
diluting the dye stock solutions in accurate proportions to different
initial concentrations. The Calibration curve data was shown in
figure.1l. The concentration of (MB) dye is increased and the
absorbance is also increased.
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Figure 1. Calibration curve of methylene blue dyes

AbSorbance

2.2 Preparation of biosorbent

Dakla palm stone was used as a biosorbent for removal of
methylene blue dye from synthetic wastewater. The material was
collected from the local markets in countryside. The Dakla palm
stone biomass was washed with distilled water many times to
remove the dust impurity. After washing, the material was grinded
with mixer grinder. The powdered material was again dried in an
oven at 70°C for 4 days and stored in an air tight plastic container
for adsorbent study [17,18].

3. THEORY AND CALCULATION

3.1 Theory

In adsorption theory, the basic are used solid material that
provides the surface for adsorption is referred to as adsorbent; the
species that will be adsorbed are named adsorbate. By changing
the properties of the liquid phase adsorbed species can be released
from the surface and transferred back into the liquid phase. This
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reverse process is referred to as desorption. The concentration of
(MB) dye, used as the adsorbate in this study determined
spectrophotometrically. The concentration of the residual dye was
measured using UV/Visible spectrophotometer.

3.2 Analysis of colour removal efficiency of Dakla palm
stone

The equilibrium amount of adsorbed dye per unit mass, qge
(mg/g) were calculated using the following equation :-

ge = Co - CeWxV ....(Eq.1)
CO0, Ce (mg/l): The initial and equilibrium concentration of the
solution respectively

V : is the volume of the dye solution (ml) .

W : is the mass of dry adsorbent (g).
The MB adsorbed at any time , qt (mgg) will calculate by
following expression

gt = Co - CtWxV ....(Eq.2)
Where: Ct (mgL): is the liquid —phase concentrations of dye at
time t.
The percentage removal of MB (removal efficiency):

%R=Ct - COC0x100 ....(Eq.3)

3.3 Adsorption equilibrium studies

Batch equilibrium adsorption studies were carried out in
laboratory by containing (250 mL) of dye solutions of
different initial concentrations from (10 to 40 mg/L) with
(0.25 g) of dried fine powdered Dakla palm stone in (500
mL) conical flasks for a period of (2 hr). The adsorption
process was performed at selected temperature (25 to 28 °C),
and different pH of dye wastewater to observe the effective
adsorption process.
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3.4 Adsorption isotherm

Langmuir Model

The Langmuir isotherm assumes adsorption is reversible and
occurs only for the monolayer on the adsorbent surface. The
Langmuir isotherm is valid for monolayer adsorption on a
homogenous adsorbent surface containing a finite number of
identical site and no interaction between adsorbate molecules.

Cexge = (1Klgm) + (Cegm) ... (Eq. 4)

Where: K. (L/mg) is a constant, and Ce is the equilibrium
concentration (mg/L), ge is the amount of dye adsorbed per gram
of adsorbent (mg/g) at equilibrium concentration, Ce , and gm is the
maximum amount of solute adsorbed per gram of sorbent (mg/g),
which depends on the number of adsorption sites.

If we plot a graph Cege vs. Ce we can get slope as 1gm and
intercept of 1Klgm. From that we can get values of gm adsorption
capacity and KI Langmuir adsorption constant.

Fruendlich Model

The Freundlich equation is one of the well-known models
applicable for a single solute system. It is an empirical equation
used to describe the distribution of solute between solid and
aqueous phases at a point of saturation. The Freundlich isotherm is
derived by assuming the heterogeneous surface energies and it
becomes more heterogeneous as the value of the slope approaches
zero.

ge = (Kf)(Celn) ...(Eq.5)

Where: Ki (mgt¥" L' gy and 1/n are Freundlich constants
depending on the temperature and the given adsorbent—adsorbate
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couple. The parameter n is related to the adsorption energy
distribution, and Kr indicates the adsorption capacity.
The linear form of Freundlich equation can be represented in
following form.

log ge = log Kf + 1nlog Ce ... (Eq. 6)

Where: ge is the amount of metal ion adsorbed at equilibrium time
(mg/g), Ce is equilibrium concentration of dye in solution (mg L-
1). Kf is the capacity of the adsorbent and n is the intensity of
adsorption constant for Freundlich.

The plot of Logge versus LogCe is employed to determine the Kf
and n from intercept and slope respectively. Generally, the value of
the linear regression correlation coefficient R? gives the indication
which the model can be chosen to give best-fit.

3.5 Adsorption kinetics: (Dye Adsorption Kinetic-study)

Adsorption is a surface phenomenon that is characterized by the
concentration of a chemical species (adsorbate) from its fluid into
or near the surfaces or pores of a solid (adsorbent). This surface
excess occurs in general when the attractive energy of a substance
with the solid surface is greater than the cohesive energy of the
substance itself, also the adsorptive uptake is amplified if the solid
material has a high surface area. The kinetics of anionic and
cationic dye onto various adsorbent materials was analyzed using
different kinetic models which are presented below:

(i) Pseudo First Order model

dgtdt = k1(qe—0p) .....(Eq.7)
The linearized integral form of the Pseudo-first-order Model
generally expressed as:

Log (ge—qt) = Logge - K1 2.303t ....(EQ.8)
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Where: gt and ge are the adsorption capacity at time t and at
equilibrium, respectively (mg g-1), k1 is the rate constant of
pseudo-first-order adsorption (min-1) and t is the contact time
(min) .

To plot log (ge — qt) versus t give a linear relationship from which
k1 and predicted ge can be determined from the slope and intercept
of the plot respectively.

(ii) Pseudo second order model
dtdt = k2(ge—q)? ... (Eq.9)
Kz is the second order constant (g.min/mg).

4. RESULTS AND DISCUSSION

4.1 Effect of pH

pH as a key factor was found to have played important role in
adsorption of MB dyes from the synthetic dye wastewater. The
effect of pH on adsorption was investigated in the range of 3 to 11
in both cases of raw and treated Dakla plum stone powder which is
presented in Figures (2,3,4,5). It was found that the amount of dye
adsorbed (q¢/mg) increased with increased pH for both the systems.
The negative charge on palm stone biomass increased with
increasing pH, therefore more places free are covered and
therefore more active sites on the surface of the adsorbent. The
observed pH trend for both raw and treated Dakla palm stone
obviously specifies that the maximum adsorption of methylene
blue takes place at pH= 5.
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Figure 2. Effect of initial solution PH on the adsorption of methylene
blue (MB) on raw dakla palm stone.
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Figure 3. Effect of initial solution PH on the adsorption of methylene
blue (MB) by modify dakla palm stone (BM).
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Figure 4. Effect of initial solution PH on the adsorption of methylene
blue (MB) by modify dakla palm stone (AM).
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Figure 5. Effect of initial solution PH on the adsorption of methylene
blue on raw and modify (AM, BM) dakla palm stone.
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4.2 Effect of contact time

The effect of contact time on the adsorption of MB dye in
aqueous solution by raw and modify (AM, BM) dakla palm stone
was studied for all concentrations varied from 10-80 mg/L. The
result is presented in Figures.(6,7,8) which indicates a maximum
(> 90%) dye uptake reached within 5 minutes. Doses of dye
adsorption, increases with increasing contact time. At initial state,
the rate of dye uptake was higher in the beginning time due to the
presence of active sites on the adsorbent. The rate of adsorption
gradually become slower and quantitatively insignificant.

4.3 Effect of Initial MB dye Concentration

The adsorption of MB by Dakla palm stone powder increases
with increase the initial dye concentration for raw and treated
adsorbent. It was observed that the amount of methylene blue dye
adsorption is increased with increase in initial dye concentration
from 10 to 80 (ppm) figure (6).
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100 | : * qt50ppm
qt 80 I gt60ppm
60 *thOppm
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Figure 6. Effect of Initial MB Dye Concentration on amount of
adsorption of MB onto raw dakla palm stone.
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The percentage removal of dye 94.4% for raw adsorbent ,whereas,
for base modified (BM) and acid modified (AM) are 93.5 and 94
% respectively, as shown in figures (7) and (8) . This is that
because the driving force at the initial dye concentration to
overcome the resistance to the mass transfer between solid and
aqueous phases.

1607 EEaomm

140+ gt 40ppm
-1 I L 50ppm

1%8_ ' ' %Sozppm

80 - q\SDppm

at 60 A — 3.

40 A

20 - L= - ¢

O L‘ I I I I 1 1 1
0O 20 40 60 80 100120140

Time (Min)

Figure 7. Effect of Initial MB Dye Concentration on amount of
adsorption of MB onto modify dakla palm stone(BM).

1607 - qt 10
gt 10ppm
1407 4 gt 30ppm
120+ wie gt 40ppm
100 =& gt 50ppm
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t 80
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Time (min)

Figure 8. Effect of Initial MB Dye Concentration on amount of
adsorption of MB onto modify dakla palm stone(AM).
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Figure 9. Effect of Initial MB Dye Concentration on amount of
adsorption of MB onto raw and modify dakla palm stone (AM,BM).

4.4 Effect of adsorbent dosage on MB dye adsorption

The effect amount of adsorbent represents an important
parameter on the capacity of adsorption for raw and treated palm
stone and this effect were presented in figures (10 to 14).

14+
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.qt Amount of 107
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Figure 10. Effect of dosage adsorbent raw dakla palm stone.
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Figure 11. Effect of dosage adsorbent raw dakla palm stone.
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Figure 12. Effect of dosage adsorbent modify dakla palm stone (BM).
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Figure 13. Effect of dosage adsorbent modify dakla palm stone
(AM).
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Figure 14. Effect of dosage adsorbent raw and modify dakla palm
stone (BM,AM) on the amount removal of MB.

The figures showed that the amount of removal growths with
increasing adsorbent dose. An increase in adsorption by increase
adsorbent dose lead to increased surface area and the availability
of more adsorption surface.

387 Copyright © ISTJ A% ghaa aaal) (368a
mu ”.us :\1\33.\1‘ M



International gy gt 050 g

Science and Technology Journal Volume 23 3l PPRTPR— S—

il ol Al Al October 2020 455 1 QAT | /\(

4.5 Effect of agitation speed on MB dye adsorption

The experimental batch were done at different speeds ranging
from 50 to 250 rpm. Figures 15 and 16 shows that the amount of
adsorption of dye increased as the agitation speed increased
for raw and modified palm stone except acid modified.

251
20+ ,
'M—H
15—', =®=raw qt 250rpm
qt | 48 BM gt 250rpm
10+ AM gt 250rpm
5 —
0 ’1 T T T T T T 1
0O 20 40 60 80 100120140
Time (min)

Figure 15. Effect of agitation speed on the adsorption of MB onto
adsorbent.

16
14
12
mat & -
qt .
6 —
4 —
2 —

0 I I I

raw BM AM

type of adsorbent
Figure 16. Effect of agitation speed on the adsorption of MB onto raw
and (BM,AM) modify dakla palm stone powder.
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4.6 Kinetics Models for MB adsorption

In figures (17 & 18) Show that the second pseudo model was
best fit to the experimental data than the pseudo first order
equation. The models was verified for the adsorption of MB into
raw and treated Dakla palm stone. The selected of best-fit model
based on the linear regression correlation coefficient R? values.
The kinetic parameters obtained from fitting model plots with
experimental data under several conditions. Moreover, the values
of calculated (ge) from pseudo-second-order model are very close
to the experimental (qe) value which gives more suitability of this
model. The pseudo-first-order kinetic model are not applicable for
this system. Similar kinetic model parameters were obtained by
different researchers for a few other systems.

o
]

@ t/qt 10ppm
t/qt 20ppm
t/qt30ppm
X t/qt 40ppm
< t/qt 50ppm
t/qt 60ppm
t/qt 80ppm
___ Lmear(t/qt
10ppm)

X
=
-
OFRLNWEREUIOW0OE

SIACIRO RS IS IROIAGIAN
VW 67 B O VRN
YN Time (min)

Figure 17. Pseudo-second-order plot for the adsorption of MB
onto raw Dakla plum stone at different initial MB concentration.
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Figure 18. Pseudo-second-order plot for the adsorption of MB onto
raw Dakla palm stone materials at different solution pH.

CONCLUSION :

The adsorption of methylene blue dye onto Dakla palm
stone was explored under different conditions. The adsorption
process was studied under factors such as pH, initial dye
concentrations , agitation speed shaker, and adsorbent doses. The
maximum dye removal occurred at pH=5 within (5) minutes time
intervals. From results the raw dakal palm stone at PH=5 increase
to the maximum amount of adsorbent which is 17.84, and by
modify (BM), (AM) dakal palm stone the amount of adsorbent at
PH=5 are 18.46, 19.72 respectively. The mount of adsorbent
increase by increase of doses of adsorbent. Moreover, the amount
of adsorbent by using raw adsorbent does increase to 12.32 , and
by modify adsorbent (BM), (AM) are 19.37, 19.94 respectively.
The amount of adsorbent is 16.53 at agitation speed 125 rpm, in
addition increase the amount of adsorbent to 18.58 by modify
adsorbent (BM) in the same agitation speed, but decrease to 8.35
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in the same condition with modify adsorbent (AM). The adsorption
kinetic followed the pseudo-second order model which approves
physisorption as well as, chemisorption mechanism. The
percentage removal of dye is 94.4% for raw adsorbent, whereas,
for base modified (BM) and acid modified (AM) are 93.5 and 94
% respectively. Dakla palm stone with treated could be employed
as a low cost adsorbent for the effective removal of methylene blue
dye.

In the recommendation we recommended to use a fixed bed
column adsorption to evaluate dynamic behavior of dye MB
removal by DPS biomass to get a best result values.
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Abstract

In order to achieve high performance for a DC drive system, this
paper presents a self-correct intelligent method. A three-layer
neural network is used to achieve fuzzy control tactics through a
back-propagation algorithm out-line learning. An on-line method
is used to regulate the parameters of measured and proportional
factors of the proposed system. The performance of the proposed
system is measured using different operating stages. The
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simulation is carried out using Semolina Dlatform based on Matlab
6.0 and combined with neural network toolbox. The simulation
results have shown that the self-correct intelligent control method
can increase dynamic and static performance of the system. It also
motivates the use of Semolina in the area of self-correct intelligent
control drives.

Keywords: self-correct, neural networks, DC drive, fuzzy control

1 Introduction

As the developing of science technology the dynamic performance
for DC drive system is required more and more highly. Especially
we expect to decrease the effects to system dynamic performance
due to some indeterminate and undealt factors as far as possibly
[1]. The paper will present an intelligent control method of
parameters self-correct. We research its system construction and
design method. Finally, we use based- on MATLAB 6.0 Simulink
which is building model and simulation platform for dynamic
system of high performance. We combine neural networks toolbox
with it to simulate DC drive system in order to checking the
correctness and effectiveness.

2 Scheme Design of self-correct intelligent control

2.1 Self-correct Intelligent Control system

The construction of self-correct intelligent Control for DC drive
system is shown in Figure (1).

Where, the speed regulator is self-correct intelligent controller, the
current regulator is PI controller in order to guarantee system
quickness.
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Self correct
intelligent
controller

Motor

¥
L

Pl

Figure (1). DC drive system of self-correct intelligent control

2.2 The construction of self-correct intelligent controller

The construction of self-correct intelligent controller is shown in
Figure (2).

e [
Ky Intelligent Ks
controller

Correct Stat
B judgment

Figure (2). Self-correct intelligent controller

Where: intelligent controller is achieved by fuzzy- neural
networks controller (FNC), k;. k, is measured factors, k;is

proportional factor. € is speed error, €, is changing rate of speed
error, 1 is current giving value, N is output speed.

2. 3 Design of self-correct intelligent controller

2. 3.1 front intelligent controller

First, according to hoping dynamic and static performances of
the system we determine fuzzy control rules, for example, the
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requirements of following-performance to step signal and of
dynamic regulative response of the speed when the load suddenly
changes for DC motor between permitting the maximum over-
regulating value and maximum hoping dynamic speed -drop
shown in Figure (3).

= = =}
=1

/f\ B \ Jp
AN n B
Nyaf 3 ﬂ

K A \T

n Y

L4

L4

0 3 t 0

(a) following response for step signal (b) dynamic regulative response for
load change suddenly
Figure (3). Hoping dynamic performances of the system

Where: €, is permitting the maximum over-regulating value e, is
hoping speed error, €, is maximum hoping dynamic speed - drop.
According to the experiences of the control and theoretical
analysis we can get fuzzy control rules. Then, according to
membership-function, L.A. zadeh fuzzy inference method we can
determine fuzzy control table. The fuzzy control is achieved by
using three-layer neural networks.

The construction of neural networks is determined by following
method:

The numbers of input neurons is two according to inputs of the
controller €and e, ; the number of output neurons is one because-
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the output is i, ; we synthetically consider hoping dynamic and

static performances of the system and the numbers of input-layer

and output- layer neurons, refer equation(l), we can get the
number of hidden-layer neurons mj:

m =vm+l+a (1)

gty p i g

Where M is the number of input-layer neurons; | is the number of
output-layer neurons; a=1~10 .

Training neural networks is used by Bp algorism out-line learning.
Input data is training vector groups that is Shown in table (1),
which is handled by converging to less or equal one.

Table (1) Training samples for neural networks

(S

b -1 ]-0.75] -0.5 |-0.25] 0 025 | 0.5 | 0.75 1

-1 1 075 1 075 0.5 | 0.5 | 0.75 0 0 0

-0.75 1 0.75] 0.75 | 0.75 | 0.5 | 05 0.5 0 0 0

-0.5 1075|075 ] 05| 0.5 ] 025 0.25 0 | -0.25| -0.5

-0.25 1 0.75| 0.5 | 0.5 | 0.25 | 0.25 0 -0.25|| -0.25 | -0.5

025 | 0.5 ) 025 | 025 O |-0.25] -0.25 ] -0.5 | -0.5 | -075

0.5 0.5 | 0.25 0 |-0.25)-0.25| -0.5 | -0.5 ) -0.75 || -0.75

0.75 0 0 0 |-05)-05]| -05 ]-0.75] -0.75 | -0.75

1 0 0 0 |-0.75) -0.5 | -0.5 |-0.75) -0.75 | -1

For training neural networks we used back propagation algorithm
(Bp). The back propagation algorithm can be summarized in
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several steps.

Dealing with fuzzy control table (1) we can get following training
samples for neural networks.

Using the above training samples and Bp algorithm, with ultra
error taking accumulative error 0.01, and the simulative function is
determined according the following equation

f [Xj]: k, (2)

Wherek = 0.1, initial value of the weights is stochastic values.
After finishing train link-weights matrix is gotten.

2.3.2 Determinate of the factors for self-correct intelligent
controller

DC drive system of high performance generally requires achieving
hoping value in all operating stages which include starting stage
[2]. Regulating speed and breaking stage etc. In order to achieve
above requirements many methods can be used. The paper uses the
method that regulates measured factors and proportional factor on-
line. From Figure (3), the hoping values of maximum over-
regulating valuee,, speed error of approximating steady-state

speede,, maximum dynamic speed-drop e, are different. Thus,

corresponding K, Kk,,k; ought to be taken by different values in

order to satisfy system performance requirements simultaneously,
I.e . satisfy following response performance for step signal and
dynamic regulative response for load change suddenly.

2.3.2.1 Selecting k,

The k; is larger, the accuracy of the system is more high, the

distinguish rate is more high too, but the over-regulative value
increases possibly, regulating time increases, dynamic performance
is bad. To synthetically consider these factors the paper uses
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following method to selectKk; :
In starting initial stage, (t <t):k,=N/e,,
Where N is gradation number of fuzzy-input, €, = 2%n, .
In steady speed regulative stage (t <t,) .
k,=N/e,, where e, =0.2%n,.
In dynamic speed regulative stage (load suddenly changes),
k,=N/e,, where e, =1%n, .
2.3.2.2 Selecting k,
The effects of system dynamic, static performance due to K,
value is similar to k;. Therefore, in all stages of motor operating
k,=N/e, 6 where e, is the maximum value of speed changing

rate. It can be obtained by analyzing scope of speed error change-
rate for motor.
2.3.2.3 selecting k,

Increasing k3 can increase regulative process and decrease steady
error. But if k; is too large it will lead to over-regulate, if k, is too

small it will increase regulative time. Thus, the paper uses
following method: First we select a initial value to control, Then
we carry out simulation and get performance specifications.
Compare with hoping values, finally we determine correcting
values of k; .

3 Simulation based on MATLAB 6.0 to achieve control tactics

MATLAB is a set of mathematic computative and video software.
Its powerful developing functions, for example, simulink, neural
networks toolbox, fuzzy-logic toolbox provide good environment
for building model and simulation of dynamic system of high

400 Copyright © ISTJ A% ghaa aaal) (368a
48 g o gladl 4 gal) dlaalt



International gty p i g
Science and Technology Journal Volume 23 sl P PP

Rl agtall g Alsal October 2020 55 I ST .J /&

performance in electrical drive field [3].
3.1 simulation construction drawing

Returning to Fig.1, the system simulation construction drawing
of self-correct intelligent control after speed reaching giving value
in Simulink is shown in Fig.4.

st "@’ 0.1 s [T
3

25t b3

MiZst]

Figure (4). System simulation construction drawing

Building front-intelligent controller needs to design through neural
networks toolbox and transfers into the model block in Simulink
environment [4]. First, we use list-data of table (1) as input and
output sample data of three-layer neural networks to train designed
neural networks. Building neural networks is achieved by using
net =newff function. Then, we use net. Train Param. goal to

establish training object error (It is 0.01); use net =init(net),
net = train(net, p,t) to train neural networks; After training neural

networks we get suitable weight values of the networks. If we need
to check designed neural network is correct or not, we can use sim
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function and sample data to carry out simulation of neural
networks, and modify correspondently until satisfy requirement.
Finally, genism function (net, st, creates a Simulink system
containing a block that simulates neural network net) is used to
transfer the designed neural networks into simulink type. Also the
rest of links of the designed model is built using simulink. In
summary, the system simulation construction drawing can be
obtained as shown in figure (4).

3.2 simulation curves

We carry out the simulation corresponding to Pl control and self-
correct intelligent control for speed regulator under following
conditions: motor resistance R, changesAR, =10%R_, supply

voltage changes AU, =50%U, (rated voltage), the load of the
motor suddenly changes AT, =(0~100%T ) speed rated value is

1000 rpm, sample of simulation curves are shown in Figure (5) and
Figure (6).

1040 |r speed simulation
response in Pl
1030 | control

(nr =1000 rpm,
1020 |t when t=6 s,ATL =
TLN)

1010 [

990 -

980 |-

970 |-

960 |-

5.5 6 6.5 7 7.5 8 8.5 i=]
t/sec

Figure (5). Speed simulation response in Pl control
(n, =1000rpm , whent =6s,AT, =T,)
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3.3 Analysis of simulation results

Figure (6) speed simulation response in self-correct intelligent control

We may compare self-correct intelligent control with PI control

through the results of the simulation.

Its anti-interference

performances are much better than PI control, for example, two
kinds of conditions anti-interference performances comparison is

shown in table (2).

Table (2) anti-interference performances comparison

Self-correct intelligent Pl control
control
ACmax (rpm) tf (S) ACmax (rpm) tf (S)
AT, =T, 18 1.05 40 2.37
1 7 0.6 15 1.58
AUd = EU N
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Where: AC__ (rpm) represents maximum dynamic speed drop, t;

max
represents recovery time.

The results of simulation show that after we use self-correct
intelligent control, if operative conditions are changed in large
scope speed of the motor can operate in steady-state and can avoid
their effects. The system has good self-correct ability.

4 CONCLUSION

The paper uses based on MATLAB 6.0 neural networks toolbox
and combines it with simulink, successfully carries out the design
and simulation of self-correct fuzzy-neural networks control
system for DC drive. It is shown that presented method can
increase dynamic performances of DC drive system. The system
has good self-correct control ability. At the same time, the paper
also develops the application field of the simulink.

S5Appendix:

Rated voltage U, =220 v, rated currentl, = 20 A, rated speed n, =1000 rpm.
Amplification factor of thysistor device (k, = 70 v/v), resistance of the motor

R= 2430, electric magnetic time —constantT, =0.007s , mechanical time - constant

T, = 0.18s, em.f. coefficientC, =0.125 v/(rev/m), torque constantC, = 1.194 N.m/A.
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Abstract

Lift-gas volume and pressure have a vital influence on the gas lift
performance. Production will increase as a function of lift-gas
volume until a point of maximum production is reached. Adding
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further quantities of gas beyond this point will decrease
productivity as a result of the dominance of friction pressure. In
this paper, smart gas lift valve which allow the port size of the gas
lift valve to be remotely adjusted from the surface used computer
program to determination of gas passage through the valve in order
to distil real time data on gas lift valve, on their turn these data are
finally used for implementing conscious and forward looking
control actions, ultimate results are improved production
profitability due to increase production rate, decrease operations
cost, develop availability. Furthermore, The results shows that
smart gas lift valve can be used to control the amount of gas
injection from down hole that leads to improve tubing well head
pressure, enhanced well production.

Keywords: The Effect of Gas Injection on the Bottom Hole
Pressure and the Effect of the Valve Port Size.

1. INTRODUCTION

At the early stages of the life of a well, the reservoir pressure is
usually sufficient to push the oil up to the surface facilities. This
so-called “natural” production phase may last several years.
Unfortunately, the reservoir pressure tends to decrease over time
and, eventually, a point is reached when the pressure difference
between the reservoir and the surface is not sufficient to make oil
naturally flow. Then, it is necessary to use activation methods,
either to keep the reservoir pressure above a certain level, or to
lighten the liquid column in the well.[1] At this stage of
production, artificial lift methods will be used to balance the
natural pressure loss and facilitate an efficient recovery of the
hydrocarbons from the reservoir. Gas lift system is a very old form
of artificial lift methods. Compressed air was initially used in the
middle 1800 and gas lift became more widely applied in the early
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1900’s.[2] .The first practical application of air lift was in 1846
when an American named Rockford lifted oil from some wells in
Pennsylvania [3] . The first U.S Patent gas lift called an oil ejector
was issued to A. Brear in 1865. In the period to 1864 some
laboratory experiments performed with possibly one or two
practical application. From 1864 to 1900 this era consisted of
lifting by compressed air injected through the annulus or tubing.
From 1900 to 1920 Gulf coast area air for hire boom. Such famous
fields as Spindle Top were produced by air lift.

From 1920 to 1929 the major problem most operators encounter
with continuous gas-lift is maintaining an optimum gas injection
rate into each well and through down hole gas lift valves. The
determination of gas passage through a selected valve is an
important part of gas lift string design, The main criteria for an
unloading valve is that it will pass sufficient gas to unload the well
to the extent that the next (lower) valve can be uncovered, and that
it will close and remain closed once lift gas is injecting deeper in
the tubing string. The required injection gas volume is usually
controlled by one (or more) orifices in the valve, and by the
movement of the ball and stem. Selection of the correct orifice size
is usually carried out with the help of charts supplied by the
manufacturer. It can therefore be seen that the gas passage of this
valve will be significantly affected by the bellows pressure
[6].Decker, et.al. declared that, one manufacture had been
fostering valve performance knowledge since 1962 and defined the
gas lift valves as the quantitative measure of a valve flow rate
response to change in casing and / or tubing pressure for a given
set [7]. Faustinelli,et.al studied a new unified model that predicts
the flow performance of nitrogen charged injection pressure
operated gas lift valves [8].Stewart, Goodacre, and Cruicksank,
1989) decreased orifice sizes of the gas lift valves and redesigned
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the gas lift headers to remove the problems of slugging and
hydrate formation [9]. Lagerlef, et.al informed that the gas lift
valve quality assurance program was in place for Eastern
Operation Area (EOA) since 1981 [10].Guerrero, et.al. studied the
heading that common problems in the operation of the continuous
flow gas lift wells and the effect of operation valve design on gas
lift stability were discussed [11].Kenneth, studied the gas lift valve
performance design used 1 inch injection pressure operation valve
(IPO). Cullick, et.al they presented the impact of the valve failure
on oil production used simulation based analysis and automated
procedures to optimize the valve control strategies. The results
showed the oil production was maximized when water production
was managed [12].

Injection pressure operated valve is the most type of gas lift valve
uses in oil industry a pressure-operated valve will pass gas until
the casing pressure drops to the closing pressure of the valve. As a
result, the operating valve can often be estimated by shutting off
the input gas and observing the pressure at which the casing will
hold. This pressure is the surface closing pressure of the operating
valve, or the closing-pressure analysis. The opening-pressure
analysis assumes the tubing pressure to be the same as the design
value and at single-point injection. These assumptions limit the
accuracy of this method because the tubing pressure at each valve
is always varying, and multipoint injection may be occurring. [13].
Laboratory gas dynamic throughput indicates that each injection
operated GLV often does not open fully in actual operated based
on [14].

In the last ten years , numbers of intelligent wells solution being
installed around the world was increased significantly , with next
two to three years , the total number of installed well should reach
to 2,000th installation milestone[15].Bohannon , defined the
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Automate simply means to use equipment which is self-operation
to replace low level or repetitive human tasks [16]. Andrew,et.al,
discussed the application of automated control system in
optimizing continuous flow gas lift operations [17].

El-Massry .et.al, described the construction and use of a network
and gas allocation model simulating the combined performance of
the reservoir and production wells and gas lift system [18].

Kwnar, et.al, described automation of gas lift operation in
Bombay offshore field. Hardware and software were applied in
Bombay field in order to improve oil production from continuous
gas lift wells [19] Jansen ,et.al, described automation control
system for oil production and new model based on automation
controller to find out a solution of unstable of production from gas
lift wells [20]. Correa, et.al. described intelligent automation for
intermittent gas lift wells in Petrobras onshore field [21].
Al-Kasim, et.al discussed the design and installation of remotely
controlled in situ gas lift in horizontal well on the North subsea
field on Norwegian Continental shelf [22].

Reeves, et.al presented paper that discussed the difficulties
engineers experienced understanding daily production variance
before automation control was installed in Amberjack oil field in
the Gulf of Mexico [23].

Nederlof.et.al, described the results of a study to implement a real
time production optimization on initiative for a mature onshore
field in Austria. Rodriguez et al. discussed how intelligent gas lift
works and presented a case history in North Kuwait’s intelligent
digital oil field [25]. Ezzine, et.al. presented gas lift optimization
by real time monitoring using SCADA (Supervisory Control and
Data Acquisition) [26].Xu et al., presented smart gas lift valves
with time controller disintegrable nanostructured composite
material technology [27]. These are the implicit assumptions that
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have been related with gas lift for the last half century or more. But
in that time period the oil industry has undergone significant
transformation; moving geographically from its original land base
to deep water offshore provinces; and moving technically from
slick wire intervention to remote real time management of digital
intelligent completions[28].

Garcia, et.al developed unloading procedure with control of liquid
flow rate through gas lift valve and focused on the erosion
problems, thus aiming at limit the liquid velocity inside the valve
[29].A large proportion of gas lifted wells around the world are
under-performing.

Most commonly it is due to ‘multi-pointing’, where instead of all
the lift gas being injected via the operating valve at the planned
injection depth, some (unintentionally) enters the tubing via one or
more of the shallower unloading valves. In other cases, wells may
underperform as the planned injection depth cannot be reached
with the available lift gas pressure. These issues are often the result
of unloading valve reliability problems or inadequate gas-lift
design.[30]

Injecting high amount of gas increases the bottom hole pressure
which lead to reduction of the production rate. This is due to the
high gas injection rate which causes slippage. In this case gas
phase moves faster than liquid phase, leaving the liquid phase
behind and less amount of liquid will flow along the tubing.
Hence, there should be an optimum gas injection
rate[31].Unfortunately, traditional gas lift technologies have design
limitations on gas lift valve, However, traditional gas lift
technologies most of which have been developed since 1950, do
not meet all of the high pressure, high temperature and high
performance and safely needs of today’s Deepwater and subsea
completion traditionally, lift gas flow is not actively controlled.
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However, it was suspected that stability could be brought to the
unstable well.[32]. These caps should be filled by new equipment
that over comes the traditional design limitations new gas lift valve
is sorely needed.

In this paper smart gas lift valve which provides real time to the
surface instead of conventional wire line retrievable valves that
will, at any point in time, provide the engineer with an
understanding of how the gas lift valves are performing. This will
empower them to make the adjustments necessary to ensure that
the well is stable and improve gas lift wells performance.

2. Methodology

In order to facilitate the emulation of a real-world well, the
following main components are presented. Realistic tests for gas-
lift wells are preformed using gas-lift well Laboratory equipment’s
.The apparatus is comprised at a 2 m long by 66 mm ID
transparent PVC pipe with smart gas lift valve where air can be
injected and controlled to the gas lift valves by utilizing computer
program .The experimental system consist of plastic storage tank
,centrifugal pump ,inflow digital meter check valve transparent
tubing , intelligent gas-lift , tubing pressure gauge , out flow digital
meter , flow line , gas compressor , gas flow meter , gas regulator ,
gas-lift line , control line , Monitor system as shown in
Fig.(1).The laboratory connection characterizes a gas lift well,
utilizing compressor air as a source of gas media (8) and, a 25x25
cm plastic storage tank is used to simulate the reservoir filled with
water as production fluid (1). The production tube is PVC so too,
facilitates visual review of the flow regimes and fluctuations at
different levels that can be visually observed (6). The length of the
tube is two meters in height and with an inner diameter of 66 mm;
outlet diameter of 76 mm, pipe thickness of 5 mm. A compressed
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air was used as lift gas and water as the produced fluid. A pump
(3) is used to deliver high-pressure water from a plastic tank to a
certain level into the transparent tube. The pump can be operated
with a variable speed to produce an appropriate pressure
(mentioned to as reservoir pressure) and also, can be controlled by
using a manual valve in the discharge of the pump. When the
pump pressure could not deliver the fluid to the surface, a gas lift
technique was applied by injecting air into the tubing by using an
electric valve (14) which was connected at the bottom of the
transparent pipe to allow the air to flow into the tubing. The valve
was connected with a control line to provide real opening or
closing and can be operated with a variable opening flow
proportional rate through the use of a computer program (13) and
the air flow rate that fed into the tubing can be controlled at a
different flow rate and different injection pressure by using air an
injection regulator (7) and air flow meter (9). As soon as the air is
injected into the tubing it reduces the fluid hydrostatic pressure and
the density of the production fluid and delivers the fluid out of the
tubing. Inflow and outflow were measured by using two digital
flow meters; pressure gauges were installed to monitor the inlet
and outlet pressure (12) also return line (4) was installed to control
inlet flow rate and the digital temperature gauge was connected to
observe the system temperature (10).The valve is connected to
control line to provide real opening or closing and can be operated
with variable opening flow rate by the use of computer program as
shown in Fig. (2). Air flow rate that fed into the tubing can be
controlled at different flow rate and different injection pressure by
using air injection regulator and air flow meter. In order to get the
adequate injection air pressure that enters to the experimental
system, air pressure regulator with range 0-100 psig was installed
and inflow and outflow are measured by two digital flow meters
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and pressure gausses are also installed to monitor the inlet and out
let pressure.

(6)

(4)

(3)

Figure 1. Experiment Flow Diagram

414 Copyright © ISTJ A% ghaa aaal) (368a
481 g o glall 4y 9al) Alanall



International gy gt 050 g
Science and Technology Journal Volume 23 2l P ——

ALl aslall udgal Alaa) October 2020 ) I ST |.I /\(

Gas from Surface
POWER SUPPY
COMPUTER
EROGRAM
CONVERTER

-

CONTROL SYSTEM

T

Gasto Tubing

Liquid GAS LIFT VALVE

Figure 2. Experimental Loop Control
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3. Available Control Mechanisms

There are a number of potentials to regulator the entire system’s
operation, such as:

e Adjust of the pump speed so as to emulate different
reservoir pressure situations

e Adjust of liquid feeding valve so as to affect the well
down-hole pressure and water inflow

e Regulator of gas injection valve so as to affect the gas-
injection rate

e Control of the airflow rate.

e Control of the choke valve at the top of the rig therefore as
to control the two-phase flow out of the rig.

4. Results
4.1 Injection Gas Effect

The amount of gas available for the injection process is very
important for the production performance of the field. If limited
gas is obtainable for injection, the gas must be allocated correctly
to each well in the field in order to maximize the total field oil rate
and improve the gas-lift wells performance. In this work, different
gas injection rates were applied in the assumed well that was
producing by gas-lift flow as shown in Fig.3 in order to investigate
the effect of gas injection rate no production flow rate and how
gas-lift system can be used to improve production. The lift
performance curves are plotted as the liquid rate of the well versus
the gas injection rate for a given air injection pressure and shows
the producing system response to continuous flow air lifting.

In order to develop the suitable injection air pressure that pass in
to the experimental system, air pressure regulator with range 0-100
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psig was installed, and the supplied air was measured by air flow
meter. Intelligent gas-lift valve was employed to control the air
flow rate inside the transplant tube by opening the valve with
different port size based on computer program. The results indicate
that injecting high amount of gas leads to the increase in well head
pressure which decreases the production rate. It is obvious that the
well head pressure has a large influence on the gas-lift
performance while it was shown that by using intelligent
controlled valve the production rate can be maximized.

12 _L $
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& 06
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Figure 3. Effect of Injection Pressure

4.2 Injection Rate vs. Bottom hole pressure

For gas lift wells, the rate of gas injection should be controlled to
be equal the amount of gas that is needed to be added to the
produced gas to achieve and maintain critical flow. This can be a
dynamic, changing amount as the native production rate of the
well changes.
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To determine the amount of gas to inject, it is necessary to
determine the critical velocity so enough gas can be injected to
keep above the critical velocity. The critical velocity needs to be
determined at the depth where the flow area is greatest also; the
pressure and temperature of the gas at that depth must be used to
determine the required critical velocity. Once the required critical
velocity is determined, the rate of gas injection can be controlled to
assure that the actual velocity is maintained slightly above the
critical value to assure that the well is being continuously
liquefied.

As shown in Fig. (4). Increase injection rate injection rate lets to
increase in bottom hole pressure which effects on production rate.
By using accurate computer programs and smart valve that can
determine the injection rate to maintain bottom hole pressure and
control the amount of gas injects from down hole that led to
increase bottom hole pressure and improve in production rate.

2.5

2
Stable reign /
)

The Bottom Hole Pressure
(psig)

0.5
0
0 2 4 6 8 10 12
The Injection gas rate ( Air)
I/min

Figure 4 . Injection Rate VS. Bottom Hole Pressure
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4.3 The Effects of Valve Opening on Well Production

Gas lift valve has been opened with different ratio to examine the
effect of the valve port size on liquid production. The results are
presented in Fig.(5) as can be seen, increasing the valve opening
leads to decrease in liquid flow rate at both injection pressures.
The best opening is at 10% for both injection pressure rates. From
the results analysis which is clearly that shown that a larger orifice
is increasingly unstable, whilst a smaller orifice provides a more
stable performance. An operating valve or orifice that has a large
port may pass too much gas, thus creating decline in production
rate. The fig. 5 illustrated the effect of valve opening percentage
on production with different injection rate.

=4—The valve opened 10% == The valve opened 30%
== The valve opened 80%

(W]
=
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Figure 5. The Effect of Valve Opening on Production Rate

It is clearly seen that less opening percentage 10 % lets to more
improvement on liquid production rate.
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Over injection may be required to maintain stable operation. The
gas-lift system designer must be able to predict how far each valve
will open under each condition of upstream and downstream
pressure, and how much gas it will transmit under each condition.
5. CONCLUSIONS
=  The results indicated that injecting too much amount of gas
increases the bottom hole pressure which decreases the
production rate. This is happened because high gas injection
rate causes slippage, where gas phase moves faster than liquid,
leaving the liquid phase behind. In this condition, less amount
of liquid will flow along the tubing. Hence, there should be an
optimum gas injection rate. It is obvious that the wellhead
pressure has a large influence on the gas lift performance also
proved that used electric control valve improved gas Lift
performance.
= The optimization system must also allow engineers to
observe live data from the field then, the engineers can
understand how to improve well performances in the field.
»= Production through gas lifting is not only dependent on
injection rate, but can be optimized through the completion
design and monitors gas-lift supply pressure, total gas available,
and other variables and accordingly adjusts injection rates to
yield maximum production rates.
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