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Abstract

The storage of electrical energy is the transformation of electrical
energy, whether in the electricity network or obtained from other
sources, into a form that can be stored and then converted again
when electricity is needed. Energy storage technologies, according
to stored energy, are classified into electrical, electrochemical,
mechanical, thermal, chemical and thermal chemical technologies.
Electrical storage technologies include capacitors/super capacitors
and super magnetic coils, and storage technologies.
Electrochemical storage technologies include batteries and flow
cells. Mechanical storage technologies include energy storage
systems known as flywheels and potential energy storage systems,
either in the form of pumped water or in the form of compressed
air. Thermal energy storage technologies include low temperature
thermal storage systems, high temperature thermal storage
systems, Chemical storage techniques include hydrogen cells, and
chemical thermal storage techniques include solar fuels. As a result
of the vast majority of different storage technologies, the focus of
this paper was on electrical and electrochemical storage
techniques. This paper focuses on electrical storage systems and
electrochemical energy storage systems. These two technologies
have been defined in terms of their principle of operation,
characteristics and applications, and comparison between them.
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goiaal salally JSA) Cun e lgubis 130a BB AUl ol iy
b Al Aien ) i1 Jaal o3 S5 gy Al daally Cudaill Lgia
oagY) adledll (mlets) Ca tdaadly 5oUSN g iy ) UaaY) delia
(cnoin %58 5 cpansl %42) Wia 2She gn & GV dallass
Bl 5. ol 140 MV sgall vie Jelill o Lalaall Jals ) <l
200 Ll AES colS Laie dadd) cuieliaiy %76 - 63 o« (EE)
(Al gl vie) %20 ss a4 ey cda mA/cm?
5L ¢ UblS pum g pilly andaall Zadal Aaign KU i) alatid o i
il Laie 25 = 33 Ah/L (e il daw 83l %76 ) d8lall selS
Gty Aaaal) cudhall sald) QUSSY) caiing 40 MA/em? lall dalS
Akl 5. Ciliagy %22 dawsy A8kl 5.US Guad Geal) vl LWL
Mesoporous ) (gsmsime i alaaiuls 850 100 2 %85
¢l jon el Gliida (e g gian (Lhall Aaugic alua (5) (electrode
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AL 5 8 %6 cdasl oSl 3USI 5 BT olaia alall el 3 Bal
212 sl lie oS Laiy (slll olie ae &3)lke dnadl (s pa oSy
%6.6 a8kl 5US 8alyy %5.4 AuglSl el 8 Baly i
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Lithium=) gl ga asfilll lgd aasiul 40 WhL s
ads Akl el (et die Cue gy Sl Calal) ey (Ferrocene
andl Abish AUl 03 ¢ adsd) (e degivaal) dgasl) Al Sia el

[14] (10 Wh/L) Liaisia gl 385S o1 (5,50 10,000)

oad (S (Pt-modified CdS) Gigea Hiaiall iagall 40i daclsy
Solar-driven chargeable ) Ziwedll 28Ul cuylly aodilll 4ol
G il ae ) cupdl) wsty dus o(Lithium=Sulfur battery
S dplladl 038 L AdleSs ¢Sl A8l ae (g yugl) i ¢ Jle Jslaa
792 MA h g7 e 35 o Sy Bralie Geeddl dadl cnd s of
Gl ol dea 055 Cunn (gl Gadl) Ddae e iele DA
[14] Lif/Li Qe 2.53 V

B9 M) (aedty Bymll Baga (pead Jie ¢linla Bac dapdal) <bjylUaall
a1 2an3 e il ey (8] saaaiall dilall dakaily adgill jolas acag
Cem)Al) sy gaallal) dpjlas of V) sdsbnl) clyladl e cuyds S
AV G e Ylewind SV a clly ¥ canally g < Aty ag il
[14] el A

Al clanls Ay 3 (VRB) dgnll asllal) djlay lSa) ol
@judl 1998 Ay Wiul & (UNSW) 5l aglu gni daals (el
(The Australian Pinnacle VRB) agnlilall 4 )Uaal 40 nul) dadl) 455
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(SEI) sisases 48L5eSl cileliall 4580 Lgiaad js Zualu) gel ial cilel
(o3 «(VRB Power Systems) asnlldll dylay 50l dalal <,
500 g A a5l djlay (uSH ¢ giages A58 Ly cuals 1 JlaY)
Kwansei Gakuin ) ¢nsSla il dasls 3 (5 MWh) kW, 10 h
82l Baga Dlanda] 288N o gaalild Aylay aaieay (LU (University
G55 elygS A58 4 daieddl 3 MW, .5 s an all dylaall Jia
Opdall Gl Gliwese Ly 8 (Tottori Sanyo Electric) sl
«(ZnBr battery) aglls Guajall ey (Exxon) (gus) 48 & ysh
25Y sl 138 o byl e yael) Jlals sl el cpal) b K
Oxa)d Atk (Meidisha) L cuaje 1991 g kWh saag 28l
Kyushu ) sésS £50,eSl 8ymal) 4548 4 1 MW [ 4 MWhgiss a6
sk e dand Al clShal ST g «(Electric Power Company
Latleaall 2 lly aaplad) 4oyl Ala 358 a9 5lly Cuaplad) dyjlas - Ll
250 kW) 500 kWh a)las a5 Eus ((ZBB Energy Corporation)
Grid—interactive ) 4.l ae Jeliia (piad e galadany (X 2 h
Cra -Baxaiall ) cilanlal 50 kKWh cilasg jig o(storage system
G G (PSB) ainsll e gyl Ay dadall clylladl o
ASHa) Jane b Basase A o(UK) sasid) dSleddl 8 lajladls Lgwpa
doww Al 3l (Regenesys Technologies) (o, cilas
Ssil i Al b Jul sl dasa (4 120 MWhH, 15 MW
by sl dSled) b (Innogy's Little Barford Power Station)
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(Lithium battery) agfll) 4y 2.1.3

e e Yslaa 0 B (g gy o agdill) Al (g5
pofilll il 2eSl Jie asdulll xe e 2eSl e g 2680
esdilll Cudha Jie Jdba 05 (e LS Ge Hle 25 ((LIC0O,)
asdilll Z el (e e 4 L (gpdae e (e g g Sy ¢(LIC)
Ol 2l e asdilll Cligh ahan el dlls Bl alds
A Aleall o3 ety Sl g Ly asdilly
De-) gli¥) 5 Jlai¥) dulee ans auyiil) dlla 4 . (Intercalation)
Culg el L padll Als PA Gaay b e Gaay g ¢(Intercalation
DA lisl) Dol Jgenss oy a4y (Jelall Lbee e 123a din Y
Gas Hball Ay g U (e dpeny 2581 S (8 sl Ji)s . llal)
dadiye o)lguail daja (Lithiated carbon) agfilll (5088 ¢ jlgat¥) o
iylhy (e gss (Lithium—ion battery) asilll sl 4yl .(180° C)
A il ae dcatdiall 53l il saee il clgaladial g La il
o Jal ae cAainall  daiid) 5ol ikl Aedle maadl @ysh
[14¢7] clay
(160-200 W h/kg) sl \gblhs S, asilll Ll um
Als b sl lgulaial (ga3s %97 ) dea Sl dadfiyal) g5 liS
s Jeadl e il g8 13 ¢(Lgd %5) pmidiall S Lgayis Jaeas
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State of ) Lol Ll lelais Cagylag Ll Lasd dalie e
Dklly Bl dajas lgaseail (aaall Gajlly dindll (s Jie ((Health
WD e Lad dyladl i) alas Juy cqapiilly gadll s 8 agally
cjac A} & 2ol dojlad) cany sgd 1y clgali U8 lehad cany A
A8 aly L apfull) o) Ll djlad) Gigie (e [14]0658S5 (g 2 450
il a1y el dlge e ggint dplladl o LS (Jliidl sand

71 sl sale) o Catil) die Zdlally YL dald lelals

oaidiy Aplhadl ol cpuat gas R Gl B alaal) asy
900-1300 dags ;35 2009 & sassll A4ls culS i ¢ 14.7] gl
x5 225-800 $/kWh dei a5 2012 b cmaal & $/kWh
.[14] 600 $/kWh
wal) ae asdilll iljlay (e dedica Ay Crendiio) Clandadl) aaf b
Gbagad (8 At @lalgall dirdal 2P Jhaall 2585 Jdil lawsall
3 Jaasl 8l oSaia sag Agally dnjladd) Gy Alalally el (o il
Ly 5 Al e 55380 ey il Al Al e 3l Laaaa] Juad
.(Power inverter) sl Sleg 4jladl dde u @ilall Lo EK
&) 3L} 175,000 EUR a4l say okl 138 & slena) s
Lo b JWl Gl g lasiad 330 )y cdsbuall (ayal 11,400 EUR/year
OSar (W 358l dpaSy (Dlsins pdan pae Ayl jee L Gidly Al gy
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[15] 0l 5000 sa 0501

05 O S g5 ) el casdulll Al sl Cagaldl sl
Lithium=) <l agfilll dojlas sas casiulll Osl s e S
caldl) Lgiale B399 dimidia AalSy 5S d8lay ot A (Sulfur battery
i ljey Al e Bally ully daall Bume e Al ey
s2la Sl (The congener of Sulfur) cuy<ll Guilaa agiiaacd) did)
(SeS,/NCPAN) auis oguluad) 2611y andaal) (50 )SH (e 4368 ¢3200a
el (Lithium—air battery) elsglly asdflll do)lay A5 285KH pical
o= Y (Dimethylsulfoxide) (DMSO) cuyll awsl Jdw il
Cialyy Wagl JSE deju iy Ajlad) el uatd ¢ gl g el
il ol 1 kil oy %20 (e ST AuaglQl) el
dfdee Chars s (0 Sy chilia Alls b Culy S pladna) aslll G
Jlde 4se Ciclaid (Garnet-type metal borohydrides) 4ijas
G (5ol 4l gl S Cuw il das Sl dolal
.[14] (Microcrystalline geometry)

(Lead acid battery) dualayll duzaaal) 45U 3.1.3
llad) »38 a5 (1859 4 i€l dpaliayl) dacaeall djUadl
ol Ala L [1268]lelasiad Wssly add) saley AL Al <)
Ble Culy jeslly cpalay wusl AV cpabia) ge Ble gk sl 05S
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5ygaiall ol ALl Al Lgie c@lsil sae L) Anmant) alia i oyl
Alailly allamly jladall elall Lol J) zlss Al (Flooded battery)
e @iy L J zUss ¥ ol (Sealed battery) dagall
iy)adls ((Gelled/Absorbed electrolyte) (aies sl (oadka CulsyeS
.[8¢7] (Valve regulated battery) larall alea <l

300-600 $/kWh (allill diaidie dpcaeall Galayll s
Juall g d81%90-70 (e ot Al LeliS GlliS, cidle Lidsisag
Clakiy Gl delia ciliadas Jie oo ikl Jiadall ailall il
B! clankiy (UPS) g il (g0 80l jaae Glawkaig 5508l saga
S endl Shygs AB Cay 5350m0 AELN By & Lgalaad (<1 ¢l
(30-50 Wh/kg) dalall 48 ymleasly ¢8ys3 1000 — 500 ¢ zohs
Locaesll Galia)l)l @byl L[7:8]48ESY dile Lgienday Jlaal) (5S5 ua
Aha Bl pllas ) zlias b iy cdimidiall el 8 sl g
Uan B Cwadiel 8 Luaeal) galagl)l bl o 1 ae oS
b 40 MWh Zoglaie G (alal) 5))8Y 8,8l clapkilly 4)lail) clzgdal
(8] 4h US 10 MW Jaees Jas3 1 S50l L)ty giuds

(Nickel Cadmium battery) J<ully agsaslsl) 4yl 4.1.3

4l Ay ale Ble a3l gy JSally agaealsll Ayl
Ll (B cagall ol L LN Cus (e dpaalsll paliayl) 4l
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0585 Le Glles . cpaladll (s Jeats Jile e doyldaill 15y «(Alkaline)
Sl Ol plaa o (g5iaT 83law 4y Sdae (Bgdia (b degunge Al
[8] A&

«(50-75 Wh/kg) lgmila 486 ¢ L)l JSally asaedlU dylday e
Dia ey dlhill jee (S Askuall lealoa) Ay Akl Lgadgiseg
as «($1000/KWh  Jlsa) daiipe 33 LS o(50 2500-2000)
O LS asaadldl] Liaw i Ldh die Lgie aldil) digra L lage
2 V) LG Gad lgind (S0 Y g8 S Jorte lgle jelay 4l
[8¢7] adline ilye sac s Lnyis Lgin s

Power ) 4ileSll cilsl¥) L lgaladin) Jie claladia sae dylall
gl e e HAEL alaeY) sy Ay Al LY iy «(tools
Cinnt Ay cgall Jaadi olil by s e JLa) sial s ((UPS)
8] dndiim dyylday ) g by ) dlladl 52l landas 8 Lalle

paal b ille 5% bl Lealadiuly (Sully agadlSl ey g

Ol il by b il b Ul 8l (5330 dallall il
@it Gl gl (e dashiall GsSE Cum Basiall SV KLY
33ah a5 5200 V 5jlsie 1iga daghind) man AL 3440 Ao g JS
el basg (338 7 US40 MW i cdads 15 JS 27 MW adgl
.axaiudl (Power converter) 5l Jae cwww 46 MW 50l sl

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



International
Science and Technology Volume 14 2sd!
Journal

)
o mena O ISTA” 2

Ry gl ity g

Tt R sid Tabasday ol

550 500 5 oyl Alai€a 5y50 100 dand Fis 20 Gisadl dashiiall Crann
bl (a5 lgmns o Agaie hlie 435 Go oSail dlaSa e
Yl (Bl Jhlosl éal (Electrical islands) dueS 35S

[8] daal)

(Sodium Sulphur battery) agigally cuysl) 45U 5.1.3

2002 b e las ysels Jof 1S5 <1984 & Ayl sda ok Ty
S Aphd i aasis [7]cslasad) (e Ayl sl oAl
las Bailuay AilyeSl gl Gld aed Jie cdilladl 3y0all Glanlas
Bl a0yS e 0pillad inke e dlhdl (gind [12]e Ll cre s2lsall 5,38
(il el die (i) il aggeas caasell bl vie (il ]
Culg oSl ans canisall) 2l (33 e lia Culy eS Lagin Juabig
Slainy€ e Syl pe Gl e el L Lmsall pgpsgeall s
.(Sodium polysulphides) a g gall

(g oSl e Na¥ duasall agigeall clih Ghsm gosll Al b
psndpall yemic (usS aail €uleseSl e dangal) agageall iligh an
[8]

o S zlinds eaye0 2500 s canySlly agaagaall Al jae Joa

zsbis cdexd (1 300-350 °C e zohm Llle 8 dnpn B Laiss
Gl b Lgiys GBS m5lm (150-240 Whikg sadl b Ll sk
21 Loy %90 LI 75 (e 56l WSS (awts ¢150-230 W/kg
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Ails 30 5aa) Juaie (S 558 e 4nii Lo Cileaal 6 Jaras ducas 5
825 Lo el )l 3 Goliai) bk dpld) Jans Siaall 028
[12:8¢7] (Peak shaving) 35 ,All (jasids as 5l

S L) (8 B 3 (madanl cuplly agangaall djlar Ciendial
by Al e Og3he pe 20 MW dlass Lo LY adoe 80 (e
S5k A8 5 6 MW/B h sang Lse clag cilelu 8 Byl (muias
8  sasgy (Tokyo Electric Power Company) 4ilie<ll sl
8] (Hitachi Plant) _alus aias 4 MW/7.25 h

Gha rad sl Wl cuylly agagaal) Ayl dladin cue S
Lol JSLaal) (e L@l o Gla g cdplad) d8la (e 12)a Jiew
oSy $350/kWh 5 $2000/kW  Jlss als 1 Adg¥) JUl Gl ddlss
[1268] byl 521 ae ddlSall 020 J& o pdsi
psadgaally JSil) 258 Al 6.1.3
(Sodium Nickel Chloride battery)

sl Jles dplay anl Bsgiall asageally JSall 26l AUy
o Alle Hha Ay A den Lyladl o2a oUsi ((ZEBRA battary)
X ‘:g ez UT QS.A:\_g (age S (<l J:D‘,KA:\S ) 300 °C
12681 20 053 +70°C ) =40 00 cpmne @ls

Il 2,01€ s Jaai o S $aseageally CanpSl) AUy ae 43k
lld agag (il gb OleY) Cus ey gl Gadl) 83l agagealls
120 Jss) dmisia lgilda &S (Kly 2.5 V) deay G ¢Sl
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e Ak Juadl Ll V) (G 150 W/KG) L) a8l elliSy (Wh/kg
psseally dSall ayalS djlay agie ey [8¢7]duamnsl) (alia)ll 4ol
olel .(Beta R&D) dulasydl 53y 1 L A58 oia lganiua of Lia
Sl deshie B amageally JSal 2l Allay alasial e Dage
sk e (g3 L b 4558 Wla ety Leld) cass 3aDU (NATO)
g5t z s V) Glall b anasin lle 58 (53 ga Y Ayl
Jexi Ll LS gaaniall @lillall (s b aeladan dlle &l (53 AT
& (Load-leveling) Jlal) &g gag AT Gyl dplladl jobis e

8] e lial) cilidanl)

ABUS (pag gl (A3 2.3
bl @Bl (a5 (ol bl (e g gl AU (A5 e
ad) coald Lo o g cJiinall 3585 g8 Cungyuglld ([12] Yo <Y
G ) Glahall e 5 sae dlligh LAl Glaly Gluhal) e aaed)
Sl Jheall Sy 4ot ol coleSll algs cillana 8 358S daladialy
s3gd wa ol o Jgeantly LeneliSs Lgi)a sal3l ellyy clmally oandal)
e 4l 25868 Cpagyugll Zl) DA (e s Byl Bae clling . clS)aul)
Al Al B ASD (e ade Jsean)) tlgadl e cBhaes Gailiads
cageall Sy sluall SleSl dalasl) cPpually padl diad) (g gl
Slo Jpanll 5B Bl Aasinly (Ko LS L gsal) Ll 35k e
G el o foaad) Wl il s cun (Kl candll Ga Cung gl
o) (e ob US oo COy (e b 5 o)late Lo aelaany ))al
Omnasugl (ALY Gyl sae sk 2 Al ASad) oda Jaly i)
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Ol e Omoongl Zl) dulee iy LAdle Sy (SDy aadll (e
Dlaall 028 andiy (Oaagpued) ALY Al sl e Jyally
¢ua ¢(DeHydrogenation(PDH) Partial) sy uell Zall AYL
2980 Majind AilKa] ae (499 A deay) gl e Cpagyus b
[14] LY

g ugl) gl (b Lo dad Laad Al 3L 93N Gyl e
& ol Cus cdagall JiSly (Electrolyser) obuall JljeSlh sl 44k
s3a 5ol Jua . (pmg puglly eV Y sliall Cilinia s Ao ylall s3a
14] 799.9 N Jesi B (ngnell 85la e 475 sn ) Akl
4.49 Jiss) eleSl oDl Cuscer Tullal Ll daskall o8 ey (Sl
Vs cAadledl b dysllaall QUL Al dglall ) dalayls o(kWh/m?
Jaa) Gob oo diphll sde S (mes Say Lol ddlie 5
Lal ol e Yaug - SloeSl) dilatl) dddee (b SinaS cilinsill il
Baphll ol (S (alalys Aime Clecalser JSal) Hadie) (Ka ol
Cun (oSl Jlaall 35S £35S saratiall Gl sl (Ko ¢Liad
& oty [14] (<S0KW) spall L) clinyss slyeSll jame o5
Jlaall 138 3 Lgaladnn sasaiall clilal) Lkl e dsall precas Buas
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Summary

Quality of services is one of the most prominent modern concepts
that emerged in the late period of the last century, because it is of
great importance to the success of institutions in general and
institutions of higher education in Libya in particular, which led
them to apply quality requirements, To their students and meet
their needs of educational services, to reach the level that
contributes to the quality of service provided to them, to meet their
expectations and needs.
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In this context, it was found that the study of the analysis of
attitudes of postgraduate students towards the quality of library
services did not receive much attention in the Libyan environment,
which led researchers to rush towards this subject as an influential
topic on the quality of educational services and student
satisfaction.

This study examines the attitudes of postgraduate students towards
the quality of the library services.

Based on an analysis of the study problem, a number of research
hypotheses were developed that determine the nature of the trends
between the basic variables of the studied phenomenon.

In order to achieve its objectives, the study relied on the analytical
descriptive method. This necessitated the collection of secondary
data from its various sources and the preliminary data on the field
using the questionnaire, which was designed for this purpose. It
was distributed on a regular random sample (329) In the students
of the Academy of the Libyan beneficiaries of the service provided
by the Library of the Academy during the year (2017) and (2272
students).

The study produced a number of results:

1. There are negative attitudes towards the quality of the library
services offered to students of the Libyan Academy.

2 - The level of evaluation of postgraduate students to the quality
of the quality of library services provided by the Library of the
Academy is low.

3 - There is a direct relationship between the attitudes of the
students of the Libyan Academy towards the quality of the library
services and the level of their evaluation to remove the quality of
office service provided.
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Abstract:

The corrosion of the problems that face us daily and cause

many losses in the industry to overcome this problem must study
corrosion and how to address it and overcome or minimize the
harm and these problems are the damage that occurs in the internal
structure and the limits of the granule of metal (Stress corrosion
cracking atherosclerosis - corrosion between the granules - crevice
corrosion) To minimize this damage, the internal structure and
control of particle size are studied and analyzed using heat
treatment. The roughness of surfaces also plays an important role
in overcoming this problem.
Therefore, a group of samples of carbon steel was
introduced and presented. The process of heat treatment was
carried out in different media to give it a different
microscopic structure to study the extent of its effect on the
different eating media (alkaline - base - moderate). The
extent of their impact on corrosion within those circles. This
process showed that the process of heat treatment caused the
small size of the granules and the surface of the granule,
which made it more resistant to corrosion and also the
surface of the smooth erosion rates were lower, because the
process of polarization is lower in the soft surfaces and
reduce the process of corrosion.
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ABSTRACT

The application of ionized radiation has become an integral part in
the field of medicine specially for diagnosis and treatment
purposes.

We have to be very cautious when using this kind of radiation due
to its hazards on people. CT scan computers use more than 34% of
the counted dosages for diagnosis when using x-rays across the
world UNSCER 2000.

These amounts of dosages may lead to many types o diseases
because computer CT scanning may result in big amounts of
dosages compared with the traditional x-rays. For instance, the
application of CT scanning on someone's chest may produce a
dose that which is equivalents to 400 images on someone's chest
when is (smsv), applying traditional x-rays.

Therefore, protection from radiation is essential and as a result
there are many ways to help achieve high levels of safety and
protection from radiation there are some hazards resulted from the
use of CT scanning, for instance, some complications are due to
the injection of dye substances in veins on some patients who have
allergy to iodine.

Also, radiation protection inside the CT scanning unit is of a great
value due to its remarkable utilization for diagnosis and treatment
and the use of big amounts of radiation may lead alone to almost
50% of the overall exposure that is resulted from the source of
artificial radiation according to the National council for radiation
protection in 20009.
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A study showed that there was a deficiency in taking the necessary
measures for protection and safety from radiation on the part of the
personnel working in the CT scanning unit. Also, there were
almost very few protection devices and a few devices for
measuring personal doses of radiation. this deficiency may have
resulted in some harm whether on the personnel working in these
departments or on those people who may refer back to the clinic to
have a check-up using CT- scanning images
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Abstract: the construction sector is one of the most important strategic
sectors that effectively contribute in developing the national economy.
Due to the significance of the construction sector and its contribution to
GDP of (5.2%), the local working construction firms in Misurata were
selected focusing on a problem can be identified as, the inefficient
investment of available resources by the local construction firms and
weak market share in the construction industry compared with the
competitive foreigner construction firms. The study is aimed to identify
degree of the scientific concept clarification and the the extent of its culture
among the managers of the working construction companies in Misurata.

In order to achieve the objectives of the study, a descriptive analytical method
and a comprehensive survey method were adopted. A questionnaire consisting
of (3) domains which consisting of (15) items was prepared (Strategic planning
concept, strategic planning advantages, the use of strategic planning, optimum
use of available resources). The distributed on research community which
consisting of (183) construction companies those were recorded in Housing and
Infrastructure Board. The (122) questionnaires were returned and analyzed using
Statistical Program (SPSS) to process the data using various statistical tests.

The research concluded that the managers of the construction companies
unaware with the scientific concept of strategic planning in the construction
industry, but they have positive attitudes towards its advantages. The available
resources are exploited in varying percentages, which does not indicate the use
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of strategic planning in the appropriate scientific manner. Due to lack abilities,
skills and un readiness to develop the strategic plan and its requirements, this
lead a weakness in coloration between the scientific concept of the strategic
planning and its implementation in construction companies
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Abstract:

The study examined the subject of the organizational culture and
its impact on the application of the electronic administration at
Sabratha Teaching Hospital, through the use of Analytical
descriptive curriculum. The problem of the study was limited in
the following two questions: What is the impact extent of
organizational culture on electronic management application in
Sabratha Teaching Hospital? , What is the extent to which the
administrative leadership of Sabratha Teaching Hospital are aware
of the role of organizational culture in the application of electronic
management in hospital?. And the most important aims of the
study is to identify the difficulties and problems facing the
Sabratha Teaching Hospital and limit its ability to application of
electronic administration, and try to avoid them and circulate it to
similar Libyan hospitals. The study reached several results, the
most important are: The weakness of the degree of interest of the
administrative leadership of Sabratha Teaching Hospital to study
and analysis the factors that form the organizational culture. As
well asthe weakness of the degree of interest administrative leaders
Sabratha Teaching Hospital to study and analyze the requirements
of the application of electronic administration. The study also
concluded several recommendations, the most important
are:Interest in the study and analyze all the components of
organizational culture at Sabratha Teaching Hospital, which leads
to the building of a strong organizational culture that enhances the
requirements of applying electronic management in hospital, As
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well as interest in training the administrative leaders in the hospital
in order to raise awareness of the importance of the role of strong
organizational culture in the application of electronic
administration.

Keywords: Organizational culture , Electronic Management
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Abstract

We know and experience many disasters in our daily lives, such as
earthquakes, fires and wars in Libyan cities, even at a few
intervals. There is no quick reaction to save the situation, which
causes a lot of human and material losses. The survey was
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conducted geographically from Benghazi to Tobruk, Data and
information was collected from the National Relief Agency in
Libya, which was established in late 2009. It is a competent
authority for disaster management in Libya. Therefore, through
previous experiences in neighboring countries, especially the Arab
countries, the focus was on the search for the introduction of
technology In this paper, we will discuss how to use electronic
maps and databases in disaster management and the possibility of
linking them with neighboring countries via the Internet.

Keywords: Gis (Geographic Information System), RDBMS
(Relation database management system), maps.
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ABSTRACT

The application of ionized radiation has become an integral part in
the field of medicine specially for diagnosis and treatment
purposes.

We have to be very cautious when using this kind of radiation due
to its hazards on people. CT scan computers use more than 34% of
the counted dosages for diagnosis when using x-rays across the
world UNSCER 2000.

These amounts of dosages may lead to many types o diseases
because computer CT scanning may result in big amounts of
dosages compared with the traditional x-rays. For instance, the
application of CT scanning on someone's chest may produce a
dose that which is equivalents to 400 images on someone's chest
when is (smsv), applying traditional x-rays.

Therefore, protection from radiation is essential and as a result
there are many ways to help achieve high levels of safety and
protection from radiation there are some hazards resulted from the
use of CT scanning, for instance, some complications are due to
the injection of dye substances in veins on some patients who have
allergy to iodine.

Also, radiation protection inside the CT scanning unit is of a great
value due to its remarkable utilization for diagnosis and treatment
and the use of big amounts of radiation may lead alone to almost
50% of the overall exposure that is resulted from the source of
artificial radiation according to the National council for radiation
protection in 20009.
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A study showed that there was a deficiency in taking the necessary
measures for protection and safety from radiation on the part of the
personnel working in the CT scanning unit. Also, there were
almost very few protection devices and a few devices for
measuring personal doses of radiation. this deficiency may have
resulted in some harm whether on the personnel working in these
departments or on those people who may refer back to the clinic to
have a check-up using CT- scanning images
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Abstract:-

The old Industrial, processes were accomplished by the direct
intervention of humans so that managed all machines process by
overseeing them. The efficiency of each machine varies from the
other . where the abilities of workers supervisors varying. The
emergence of new technologies and technical development has
been possible to replace the machine shop rights.

The pasta factory will use programmable logic control technology
to manage the control system that controls all machines’ work.
That leads to a development in the control method and a
simplification or ease in the manual system . The PLC has ability
to link all machines of the factory together by one control strategy
with a logic sequence. This control strategy can be applied or
translated by the writing of control program .

The research does not aim at decreasing or increasing the factory
machines number, but it aims at managing and controlling the
work of machines and the duration of their operation by the PLC,
this technique is called ON/OFF control.

In the pasta manufacturing process, the researcher is to plan,
design, and implement a control scheme based on PLC to transfer
the manufacturing process in the pasta factory from a manual
control process to a fully automated one. Realizing such a
objective involves a careful study of the old control scheme and
introducing several technical modifications.

I. INTRODUCTION

ANUFACTURINGprocesses are the steps through which raw

materials are transformed into a final product. The
manufacturing process begins with the creation of the materials
from which the design is made. These materials are then modified
through manufacturing processes to become the required part.
Manufacturing processes can include treating (such as heat treating
or coating), machining, or reshaping the material. The
manufacturing process also includes tests and checks for quality
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assurance during or after the manufacturing, and planning the
production process prior to manufacturing.

Simplification of engineering and precise control of
manufacturing process can result in significant cost savings. The
most cost-effective way, which can pay big dividends in the long
run, is flexible automation; a planned approach towards integrated
control systems. It requires a conscious effort on the part of plant
managers to identify areas where automation can result in better
deployment/utilization of human resources and savings in man-
hours, down time.

Automation need not be high ended and too sophisticated; it is the
phased, step-by-step effort to automate, employing control systems
tailored to one’s specific requirements that achieves the most
attractive results. That is where Industrial electronics has been a
breakthrough in the field of automation and control techniques.
These days, it’s hard to imagine the production landscape without
industrial automation systems. Growing requirements of high
product quality, paired with expectations of equally high reliability
in high-volume production. It means that the scale of industrial
automation will continue to grow. Much of what was previously
produced by human hand can no longer be achieved in terms of
cost and quality.

Continuous demand for efficient manufacturing necessitates high
quality and reliable Control systems. Programmable Logic
controller (PLC) is a Digital device used for automating
electromechanical processes, such as control of machinery on
factory assembly lines. PLC represents a key driver in automation,
production & process planning in the manufacturing industry. The
PLC is a Powerful Automation tool and its role is of paramount
importance as the production process goes through a fixed
repetitive sequence of operations that involve logical steps and
decisions. Thus PLCs offer a system with flexibility that is suited
to withstand harsh industrial .

environment, reduced machine down-time and also easily
maintainable.
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some of company that producing of electromechanical machines
depend on the PLC in working of these machines.

I1. Historical background
Automatic control, particularly the application of feedback, has a

fundamental development of automation. Its origins lie in the
level control, water clocks, and pneumatics / hydraulics of the
ancient world.

The first applications of feedback control were appeared in the
development of float regulator mechanisms in Greece.

It was been invented by I. Polzunov in 1965. The level regulator
system is shown in Figure 2. The float detects the water level and
controls the valve which covers the water inlet in the boiler.

water

Figure 2. Water-level float regulator
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In his paper ‘On Governors’, Maxweel (1968) development the
differential equations for a governor, linearized about an
equilibrium point, and demonstrated that stability of the system
depended upon the roots of a characteristic equation having
negative real parts .

The first automatic feedback controller which is used in an
industrial process is generally agreed to be James Watt’s fly ball
governor. It was developed in 1969 for controlling the speed of a
steam engine .The all-mechanical device, were shown in figure 1.,
measured the speed of the output shaft and utilized the movement
of the fly ball with speed to control the valve. Therefore the
amount of steam is entering the engine. As the speed increases, the
ball weights rise and move away from the shaft axis, thus closing
the valve. The flyweights require power from the engine to turn
and therefore cause the speed measurement to be less accurate.

The first historical feedback system, claimed by Russia, is the
water-level float regulator.

Feedback control systems are used extensively in industrial
applications. Thousands of industrial and laboratory robots are
currently in use. Manipulators can pick up objects weighing
hundreds of pounds and position them with an accuracy of one
tenth of an inch are better. Automatic handling equipments for
home, school, and industry are particularly useful for hazardous,
repetitious, dull, or simple tasks. Machines that automatically load
and unload, cut, weld, or cast are used by industry to obtain
accuracy, safety, economy, and productivity.

The use of computers integrated with machines that perform tasks
like a human worker has been foreseen by several authors. In his
famous 1983 play, entitled R.U.R. , Karel Capek called artificial
workers robots, deriving the word from the Czech noun robota,
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meaning “work.” As stated earlier, robots are programmable
computers integrated with machines, and they often substitute for
human labor in specific repeated tasks. Some devices even have
anthropomorphic mechanisms, including what we might recognize
as mechanical arms, wrists, and hands. An example of an
anthropomorphic robot is shown in Figure 3.
& h‘: _/ -~ =l

Figure 3. Robot Worker

However, there were not controller but control loop within,
forming a hierarchy of systems. The modeling of the structure of
biological processes confronts the analyst with a high-order model
and a complex structure. Prosthetic devices that aid the 46 million
handicapped individuals in the United States are designed to
provide automatically controlled aids to the disabled . An artificial
hand that uses force feedback signals and is controlled by the
amputee’s bioelectric control signals, which are called electro
myographic signals, is shown in Figure4.

Figure 4. The Utah/MIT Dextrous Robotic Hand
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I11. The future evolution of control systems

The continuing goal of control systems is to provide extensive
flexibility and a high level of autonomy. Today's industrial robot is
perceived as quite autonomous-once. It is programmed, further
intervention is not normally required. Because of sensory
limitations, these robotic systems have limited flexibility in
adapting the work environment changes. which are the motivation
of computer vision research. The control system is very adaptable,
but it relies on human supervision. Advanced robotic systems are
striving for task adaptability through enhanced sensory feedback.
Research areas concentrating on artificial intelligence, sensor
integration, computer vision, and programming will make systems
more universal and economical. Control systems are moving
toward autonomous operation as an enhancement to human
control. Research in supervisory control, human-machine interface
methods to reduce operator burden. Computer database
management is intended to improve operator efficiency. Many
research activities common to robotics and control systems are
aimed toward reducing implementation cost and expanding the
realm of application. These include improved communication
methods and advanced programming languages.

IV. Preface to programmable logic controller

Programmable logic controllers (PLC) is specialized computer
used to control machines and process. It uses a programmable
memory to store instructions and specific functions such as ON /
OFF control, timing, counting, sequencing, arithmetic, and data
handling . Programmable logic controllers, also called
programmable controllers or PLCs, are solid-state members of
the computer family, using integrated circuits instead of
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electromechanical devices to implement control functions. They
are capable of storing instructions, such as sequencing, timing,
counting, arithmetic, data manipulation, and communication, to
control industrial machines and processes. Programmable logic
controllers have been used extensively in industrial control
applications since their advent in the 70s. The programming of
logic controllers has been done majorly by the knowledge of the
programmer and no formal methods are used. Many control
problems in the industry, especially manufacturing processes, can
be dealt as Discrete Event problems .

When every system or machine has a controller. Depending on
the type of Technology which is used, controllers can be
divided into pneumatic, hydraulic, electrical and electronic
controllers. Frequently, a combination of different technologies
is used. Furthermore, comparison is made between hard-wired
programmable (e.g. wiring of electro-mechanical or electronic
components) and programmable logic controllers. The first is used
primarily in cases, where any reprogramming by the user is out of
the question and the job size warrants the development of a special
controller.

Typical applications for such controllers can be found in automatic
washing machines, video cameras, and cars. However, if the job
size does not warrant the development of a special controller or if
the user has the facility of making simple or independent program
changes, or setting timers and counters.

Then the use of a universal controller is the preferred option.
Where the program is written in the electronic memory. The PLC
represents such a universal controller. It can be used for different
applications and, via the program installed in its memory, provides
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the user with a simple means of changing, extending and
optimizing control processes.

The original task of a PLC involved the interconnection of
input signals

according to a specified program, if "true”, to switch the
corresponding output. Boolean algebra forms the mathematical
basis for this operation, which  recognizes precisely two
defined statuses of one variable: "0"and "1". Accordingly, an
output can only assume these two statuses. For instance, a
connected motor could therefore be either switched on or off,
i.e. controlled.

This function has coined the name PLC: Programmable logic
controller, i.e. the input/output behavior is similar to that of
an electromagnetic relay or pneumatic switching valve controller;
the program is stored in an electronic memory.

However, the tasks of a PLC have rapidly multiplied; Timer
and counter functions, memory setting and resetting, mathematical
computing operations all represent functions, which can be
executed by practically any of today’s PLCs.

Figure 5. Manufactories process by PLC
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V .Automated of Manufacturing process

The transformation of the manufacturing industry into automation
sector with high value-added, capital intensive, high technology as
well skill and knowledge structure will increase the efficiency and
productivity industries. Automated manufacturing systems operate
in the factory on the physical product. They perform operations
such as processing, assembly, inspection, or material handling, in
some cases accomplishing more than one of these operations in the
same system. They are called automated because they perform
their operations with a reduced level of human participation.
compared with the corresponding manual process. In some highly
automated systems, there is virtually no human participation.
Examples of automated manufacturing systems include:

* automated machine tools that process parts.

« transfer lines that perform a series of machining operations.

* automated assembly systems.

« manufacturing systems that use industrial robots to perform
processing or assembly operations.

* automatic material handling and storage systems to integrate
manufacturing operations.

* automatic inspection systems for quality control.

VI .Automation of pasta manufacturing process
The research describes the design and the implementation of

control automation using PLC in food industrial process in the
pasta factory. The research is based on the PLC. The research
aims to automate the manufacturing of pasta in the factory that is
still using manual system. Many industries nowadays are using
automatic machines in processing their production. Automatic
machine can give more advantages to the industry such as
improving quality and accuracy of the product, increase
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productivity and also tremendous amount of power and energy,
which mankind does not possess, will be decreased by using
automatic machines like PLC, where the process becomes a fully
automated one.

The transfer to automation method should be convincing to the
factory manager by its advantages. As well as, the automation
method’s expected results are achieved. The automation refers to
process things automatically. That means without humans
assistance. Then such a transfer of systems from a manual to
automatic will lead to a reduction in the number of workers, and
consequently the production cost will decreased.

The research uses PLC technique to obtain the automation method.
PLC has the ability to like all the factory machines with each
other by one logical sequence. PLC is supervisor and arbiter
between all these machines. Then ON/OFF principle will be
applying on the factory machines. The PLC will not increase or
decrease the machines number, but the machine’s work will be
managed and operated and the time of the machines’ work will be
controlled by PLC. Thus, the flexibility of the PLC can be found in
the pasta manufacturing process, production specification,
operation time, productivity.

The PLC itself is not able to achieve this work. Additional and
collateral devices or equipment are required for some machines.
such as sensors, switches and relays for some machines of the
factory. Other machines may need logical conditions enough, It
depends on the type and the nature of each machine work, which
employed them to control the machines work. Also it provides a
link among the machines of the factory through these additional
devices. The additional devices detect malfunctions and changes in
machines state that may occur, and transmit signal tells the PLC to
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take the appropriates action in return.  That is obtained by the
control strategy method of the factory. Translating this strategy to
control program and writing in the memory of the PLC are done by
a programmer. The change in the factory work method can be
made by a change or rewrite in the control program. Also this
additional devices are considered as a mediator or translator
among the factory machines and the programmable logic
controller. Flexibility of the PLC enables the use of some functions
to replace some sensors as timer, counter, that depends on machine
work and manufacturing process accuracy.

This system can be applied at factories that are developed to
automatic system.

VIl . Automation and the advantages

Nowadays, the concept of automation is widely extended in the
world of production systems and each day acquires major
relevance. The word automatic often is referred to processes that
automatically do things. In this case automatically means without
human assistance. This term can be extended actually in
production of systems. The purpose of automation is wider,
considering automation as a “technology in which a process or
procedure is accomplished by means of programmed instructions
usually

combined with automatic feedback control to ensure the proper
execution of the instructions” . The basic elements of automation
system are shown in figure 6.
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Figure 6. Elements of an Automated System

Automation will help a manufacturing facility to:

1. Gain complete control of the manufacturing process.
2. Achieve consistency in manufacturing.

3. improve quality and accuracy.

4. work in difficult or hazardous environments.

5. increase productivity.

V111 . Pasta manufactory process

A factory is several successive stages as productive units
represented by the electro mechanical machines oversees the
operation of the workers and technicians.
All the workers must be there, when the factory is operated. Each
machine will deliver its works to the following ~ machine by
the presence of the supervisor. Also malfunctions.
Although the factory produces a certain limited amount every day.
The work does not require great effort. This may cause fatigue e
and tiredness, especially in large factories in breakdowns or
confusion in the work. That is why contributed workers add
devices to help them in their work and private process  control
or alarm. These additions have been after being or facing
with those faults or errors, for example, the amount of
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raw material “semolina” in the main reservoir may emptying the
tank runs out of the first hours of work, because the absence of a
tank indicator refers to the amount or level found in the tank.
The indicator sensor was added at a certain distance from the
bottom of the tank to remedy his spare time while working and to
be sent in the request raw materials, "semolina” and fill the
tank without the arrest of the industrial process. The same
applies in aroom transfer  material "semolina” indicator
“sensor” to the sieve was added at the top of the room. So that it
points to the high level of material cased by the blockage of
semolina exit hole of the room.

The weight is a determination of the amount of material
“semolina’ that has been produced; so that the weight will be in
batches, for example every 100 kg. The operation of mixing the
ingredients "semolina and water" is must be fit. so well know nor
calibrated prior to the amount of material for each cycle rotated
of the carrier spiral, example of each cycle of the motor
intervention 1 kilogram, also is a known the amount of water per
cycle of the pump, which pumps hot water mixer, and have
known each a certain amount of material how much you need of
water, but the water temperature is determined as set point by the
worker supervisor of the quality of production based on the type
of raw material, specifications of the mixer and the pump of the
water and the rest of the machinery factory designed from
manufacturer for specially pasta factory.

The remaining of the product in a drying room for a particular
time is mechanically controlled. It has already calibrated. This will
be explained in the following:
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Conveyor belt to rooms of drying, humidity and cooling is
fragmented into three parts, where each room has a part. All the
parts are operate "rotating” by one motor. Every part of the
transfer belt is move "rotation™ by specific speed. And it is
different from the others. On the edge sides of the belt's parts
there are rotate wheel. On the wheels there are removal or
changed gear disc with different diameters. The gears are rotated
by metal transfer belt which are wrapped around the gears of all
the three parts. And thus when the motor operate one roll "cycle”,
then the larger gears moves but do not complete one cycle, And
the smaller gear moves more than one cycle. The size of the
gears is determined after calibration temperature, humidity and
cold are possible in the factory. For example, at a temperature of
45° product needs for about 15 minutes. The gears which are
equivalent to this time will be installed.

The quality rooms "drying, humidification and cooling,” rooms
are contiguous with each other. They are four to six meters length,
and two meters wide and a half and a of three meters.

Drying is carried out by passing hot water in a curved metal tube
at the top of the room and there is fans for hot air, and an air
extractor in the ceiling to pull the hot air.

Hydration is cold water jet “panting” pump on the existing
rectangular pipes in the top humidity room; which passes hot water
caused the steam inside the room. Also there is an extractor to pull
the steam out of the room.

Similarly at cooling room or king as a big air  condition , and
there is also extractor to pull the cold air.
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The exit of the product from cooling stage is the end of
manufacturing process. Then the filling and packing stage. This
stage is to wunload the production from the modules by
mechanical mode, and put it in the fill tank. Weight the product
every 500 grams. Packed in the bags. Finally it will be ready for
marketing.

IX. The pasta production process undergoes several stages as
follows:

1- Enter the raw  material
“semolina” of the main reservoir Tank to the sieve ”
filter”.

2- sieving or Filtering or purifying
the raw material impurities.

3- mixing the components
together and formatting the production.

4- pass on the production to
quality rooms stages operations.

5- Fill the pasta production in the
bags.

All of these operation stages were represented by one machine or
more.

To transfer the manufacturing process in the pasta factory from a
manual control process to a fully automated one. Realizing such
objective involves a careful study of the old control scheme and

introducing several technical modifications.

X .stages of pasta manufactory process in the factor.

1- Enter the raw material “semolina” of the main reservoir tank
to the sieve “filter”.

The supervisor of the main tank, run the motor enter the raw
material “semolina” to the sieve. Semolina transfer operation to
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the sieve § as follows:
Enters semolina by motor de shaft spiral inside a metal tube
installed at the motor to a small room or a large box has 1.5m3
from the above. there is motor de shaft has four fins. Semolina is
flow on the fins that rotating and put semolina down the box. At
the bottom of one side of the box there is a hole has a air valve. It
introduces the air when it opens. In the opposite bottom there is
other hole for the exit of semolina to sieve due to air pressure
output when valve is open as shown in Figure 7.

Figure 7.scheme of room pushing semolina

2- Sieving “Filtering” the raw material impurities.

Sieve: is rows of panels perforated and installed diagonally inside
the box. It allows the exit of a certain size only of semolina
induced by successive vibrations. The sieved semolina is fell down
from row to row. It ended at the hole with a metal pipe to the it is
like the other room which pushed or transfer the semolina to the
sieve. The sieve semolina is shifted or transfer for weighting.
Impurities are ending to the other hole to extract by a large bag to
be disposed of. sifted semolina transferred to the weight by same
mechanism that transferred from the main reservoir to the sieve*
by other box as figure 7. Sifted semolina is weighted specific
weight repeatedly, for example, everyl00kg. the weighted
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semolina is emptied in a temporary tank.

Semolina is entered from the temporary tank to the mixer by spiral
shaft, and is inserted into hot water mixer with semolina entry.

3- Mixing the components together and formatting the
production.

The components “semolina and water” are mixed in a blender,
and while it exit from the mixer it takes the shape formed by the
composition board installer "adjacent™ in front of the mixer. The
length or "size" of the product is determined by the worker during
the cutting machine configuration as schemed in figure 8.

Figure 8.scheme of weighted semolina and entered components to mixer
4- Pass on the production to quality rooms stages operation.

The end of the forming operation is transfer the production “pasta”
to the stages operation of Quality "drying, humidification and
cooling," which is represented by equipped room, so that transfer
the pasta templates on the transfer belt is the starting of drying. It
is carried out by passing hot water in a curved metal tube at the
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top of the room. There are fans produce hot air. There is an
extractor in the ceiling of the room to pull the hot air.

The Hydration is cold water jet “panting” pump on a
rectangular tubes which are found on the top humidity’s room
and which passes hot water caused the steam inside the room,
where there is also extractor to pull the steam out of the room.
Similarly at cooling room which is working as a big air condition ,
and there is also extractor to pull the cold air as shown in figure
9.

Figure 9.scheme to stages of quality operation

5- Filling the pasta production in the bags

The exit of the product from cooling stage is the end of
manufacturing process, and keep the filling and packing stage,
which is empty of production of molds by mechanical mode turn
the template “holder of production “ on transfer belt for empties
into the tank fill, and pulls pasta him conduct are weighing every
500 grams then packed in the bags. And become ready for
marketing as figure 10.
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Cooling

Room

Figure 10.scheme of empty pasta to tank and filling in the bag
XI. Results

The production cost is one of the most important factor
concentrate to the manufacturing process. Then the transfer of
control method at the factory from a manual control system to
automatic control system should be the manager of the factory
convincing for advantages of the automation.

The pasta factory has eighty five workers. The worker’s salaries
average are five hundred Libyan dinars. That means forty two
thousands and half Libyan Dinars approximately which are give to
the workers each month. But when the transfer from a manual
control method to automatic control method some of the workers
will be redundant. About six workers of the bag packing in the
carton box. Ten workers of the factory for cleanup. Four workers
of conservation amenders. Fifteen workers of the factory
management service. And the supervisor engineer on the factory
work. All of them are abiding in automatic control method.
Therefore forty nine workers salaries to be economized. Twenty
four thousands dinars approximately are economized.

The transfer operation from a manual system to automatic system
requires some of different devices to obtain the automation
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method. The total cost of the transfer from a manual control
system to the automatic control method at the pasta factory can be
approximately calculated.

Programmable logic controller device which has sufficient
input/output ports are required. The programmable logic controller
devices are capable to add number inputs/output ports which can
be used in the factories. In the pasta factory, a programmable logic
controller with forty input/output ports is sufficient. Twenty
thousand Libyan dinars approximate is the price of this PLC
device. Twenty to twenty five sensors and some other additional
devices are required to buffer between the PLC and the actuators
such as a relays, switches and wires. Ten to fifteen thousand
Libyan dinars approximate is the price of these devices.

Three to four months wages of the redundant workers can are
suffice to do all requirements to transfer the control method at the
pasta factory from a manual control system to automatic control
system. This cost is paid just once and the transformation to an
automation system is completed. The salaries of the redundant
workers are reduced from the pasta production cost.

In the manual control system the future development operation, for
example the machines adding or a part of production line to
enhance the production, will increase the number of workers. That
means an extra salary which will increase the production cost.
Meanwhile the automatic control system only some additional
software in to accommodate needs for the system operation the
changes. The production cost in this case is not increased and the
production is enhanced. Sensor may be needed to enhance the
machine’s work, and the price of such sensor price is paid once.
The development operation cost of manual system can be
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estimated. Figure 11. shows the manual control system
development estimation.

16

14

12

10

H Machines number

B workers number

M Cost

1 2 3 4 5

Figure 11.Manual control system development estimation

From figure 11, it can be seen that, when the number of machines
increased the number of workers will also increase. This will
increase the salary paid to the extra worker.

The future development operation in automatic control system of
the factory becomes easily, where any added machines or part of
production line doesn’t affect the production cost much. However
the price of this machine just added to the system cost. Figure 12
shows the cost of the automatic control system development
estimation .

7

L

5

H Machines number
B workers number

B Cost

1 2 3 4 5

Figure 12.Automatic control system development estimation
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Figure 12. shows where the number of machine is increased the
price of this machines is add to the cost only once and no extra
salaries are paid.

The productivity is important factor either. The baffle at the
manual control system caused by some of the workers delay, and
the stoppage operation sequence when some of the workers
absence will decrease the production of the day. In the automatic
control system, this baffle is not found because of the automation
process.

Figure 13. Shows the estimated relationship between operation
time of the factory, productivity and the cost of the production.

16

14

12

10
H Time operation

H productivivity

M cost

1 2 3 4 5

Figure 13. Manual control system productivity estimation.

Figure 13 shows When the productivity is increased, the
operation time will also increase, and additional hire for the
worker will be required. The production cost will increase due to
that. In the automatic control method productivity increase
needs an additional operation time but doesn’t require any
additional hire. 14. shows the automatic control system
productivity estimation.
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Figure 14.Automatic control system productivity estimation.

Figure 14 shows once the operation time is increased, the
productivity will also increase. The production cost is fixed for all
stages of the operation time.

Other important factors are accuracy and specification of the
production. The abilities of workers are varying from time to time
specially the observes operations. The shift of workers for each
machine are affects the production specification. For example at
formation machine, the worker is observes the pasta length until
the desired length is achieved, then the worker drives the cutting
machine arm. This operation depends on the eyes and different
length or size of the production will occur.

Figure 15. Shows the estimated relationship for repeated operation
which affects the specification and accuracy of the production at
manual control system.
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M Repeated operations
M Quality and spsification

2 4 M Accurcy

1 2 3 4 5

Figure 15. Specification and accuracy for manual control system
estimation

Figure 15 shows the ability of workers is varying from worker to
another. The reparation of the will some operation cause
specification difference in the production and the workers
alternative for the same machine will also cause accuracy
difference too.

Figure 16. Shows the automatic control system specification and
accuracy estimation. The automatic control system has a fixed
mechanism of the machines operation which gives a fixed
production specification and accuracy.

(5]

5

H Repeated operations
M Quality and spsification

M Accurcy

Figure 16. Specification and accuracy of Automatic control system
estimation
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XI1 .Conclusion.

The PLCs have many advantages which are widely used to
manage the control operations, especially in industrial
process. The PLCs have different sizes such as easy
interfacing devices, their place can be changed, they are not
affected by noise, also the written program can be loaded for
more than one PLCs.

The manufacturing process at the pasta factory became easy, more
flexible, easy changing, easy developing, and easy widening.
Moreover, the accuracy of the manufacturing process increased,
but this accuracy doesn’t depend on the PLC flexibility only,
programmer skills, understanding the work of old system, the use
of suitable ready PLC’s functions, the design of logical conditions,
and when the sensors should be used, are all could lead to a higher
degree of accuracy for control method, and hereby the control
program will also Write easily.

One control system can be automated by one PLC. The control
plan can be changed with different control program, which
depends on the programmer skill.

The number of sensors increase, the pasta manufacturing process
accuracy will also increase. This will simplify the control strategy,
the interference of logical conditions is dissociated, and the
writing of control program is simplified.

The automatic control system achieved by used PLC overcomes
the most baffles of the manual control system. And the response to
changes in machines state became faster. That gives more
efficiency and accuracy to manufacturing process.

The additional equipment is a complementary of PLC work . but
this devices must be choose be carefully by a designer , and where
it putting at the old system, this device is replaced the human
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worker place, this device is very feels any changing on the stages
of the sequins production Without boredom or interruption.

The additional equipment and sensors are powered by electric
equipment according to the constant, which adds to the production
quality and specifications are consistent.

XI11. References

1- Alan j. Crispin, programmable logic controllers and their

engineering applications , second edition  reprinted
1997.

2- curtis D. Johnson , process control instrumentationtechnology,
fifty edition, prentice Hall Inc, 1993

3- Gilles Michel , programmable logic controllers architecture
and application, John Wiley  , Sons, 1990.

4- StefanReichel , Programmable Logic Controller(PLC), printed

2010

5- W. Bolton,Programmable Logic Controllers , fourth edition

,Published by ElsevierNewnes. All rights reserved ,

prentice2006.

6- L.A. Bryan and E.A. Bryan , ProgrammableControllersTheory
and Implementation , Second Edition, Printed and bound in the
United States of America prentice 1997.

7- DevinderThapa C. M. Park. Kwan Hee Han,
ARCHITECTURE FOR Modeling,  simulation, and
execution of PLC based manufacturing system.
AjouUniversity. Suwon, 446-749, SOUTH KOREA.
8-Ahmad FouadAlwan, Project Design and Management of

Programmable Logic Controllers  for Electrical
243 Copyright © ISTJ A3 giaa aodal) (5 48a

W\JNMMJ.\SIM



International T T
4,00y p A0 Kl

Science and Technology Volume 14 s PR PP PR > Q
Journal
July 2018 552
Al polall ulgsl) Apa) T |STJ/\
Technology. Int J.Emerg. . Sci., 2(3), 322-333,

September 2012 ISSN:2222-4254
9-Prof. Burali Y. N, PLC Based Industrial Crane Automation
&Monitoring. International Journal of Engineering and
Science ISSN:  2278-4721, Vol. 1, Issue 3 (Sept 2012), PPO1-
0429.
10-  Prof. Y. Raje shwari, Real- Time Implementation of
Hydroelectric Power Plant Using PLC and SCADA.
Research and Applications (JERA) ISSN: 2248-9622.
11-Juhani Helala, use of simulation in manufacturing and logistics
systems planning. AS 116.140 JuhaniHelala 1999.
12-Tom vilson, PLC based substation automation and systemsand
selecting a control system integrator. Presented at
western electronic power institute 17-19 1999.

13-Nasita B. Ibrahim ,implementation of automatic control system
for food process using PLC, APRIL, 2006

14-T Kalaiselvil, R.Praveena2, PLC Based Automatic Bottle
Filling and Capping System With User Defined Volume
Selection. International .

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



International
Science and Technology Volume 14 2sd!
Journal

)
o mena O ISTA” 2

oyl Al g

Tt R sid Tabasday ol

Relation Ship Between Radar Reflectivity and Rain
_Fall Rate
JUaaY) Ja gl eV ama g il AdsadSad) o 48D

Mr. Medht H. S. H. Dr. Mansour M. Abaid Mr. Mahmoud H. S.
Ahmed Hasan
Higher Institute of Higher Institute of Al-asmarya Islamic
Engineering Technology Engineering University
Zliten Technology Zliten

engmhsz@gmail.com
medhtsaeed17@gmail.com  mnsorobid@gmail.com

udlall

ey (aidd dpaly) dalee GEEN ) daalall 48,50 o0 Caags — paddal)
Gl Al g dad ) ) e (R mm/h) JaeY) bsan Jase claal ) 5k
ApulSa¥) aladin) Gk e Gld 5 andiiadl Sl Al (Scan) ) s
Uolaall 228 i e (Reflectivity (2)) sall abea W Hlaly (e aaill)
(rain gages) 4wz ¥ Glaaall cluld (e Axslill jUaeY) Lo C¥aea
ol oyl Aaa A 2l jaal) Aad 1) Aalie JAN Ae Gsall 5 plal ) a8 el 3 ) slaal)
GV ara bl 222005 A ) Slass (4) Ayl Al pall o3 A ladae dy Al
el laaV) bgse Vaee 4 jlse Gl 5 ¢ el gl GUaeY) L g
DAL s Jl e Alslae Al 250l (Ryy) dwseall sla ¥ il Al
bl dasd o Auliall jUaeY) Jagin SYaea ze (Marshal and Palmer)
DtaeY) da gt c¥ama G GO (g bmall ol At Glaa 5 (Rpp) Aiiall
ol (R-Rg) ua¥) cilanall Alasd 5 Gudiall 5 1ol Adand 5y Auliall
Aaldll daladl) Zlsiul 5 (8OKM) o yhi caal 5 iy (gaa A il 45 Hla
okl b daey

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



International
Science and Technology Volume 14 2sd!
Journal

)
o mena O ISTA” 2

oyl Al g

Tt R sid Tabasday ol
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Reflectivity of radar , Metrological weather stations.

Abstract

The aim of this research paper is to derivation a mathematical
equation on Tripoli City to measurement the rain fall rate
(R mm/h) on any geographical area in the range of the scan
according to the used radar and that will be by using a reflectivity
which comes to the radar weather station (Reflectivity (Z)) and
make a comparison between this equation , Marshall and Palmer
equation and rain fall rate measuring by rain gauges of weather
stations close the radar. These are four weather stations distributed
on (4) geographical areas in Tripoli City. These are four rain gages
used to account the rain fall rate with traditional ways, and
comparison between the rain fall rate which measured by weather
radar station (Rr1) by using the equation of Marshall and Palmer,
and derivative equation (Rr2) , and calculate Standard deviation
(S.D) to the difference between the rain fall rate measured by
weather radar and weather stations (Rr - Rg) for both cases, make
a comparison of the results in range of radius circle (80 km), and
obtaining the special equation of Tripoli City.

Key Words : Weather radar, Rain Gauges, Precipitation,
Reflectivity of radar, Metrological weather station.

1. Introduction

The Study has been done on Tripoli city. It is in the north west
coast of Libyan State. In this study, a data of rain fall rate has been
collected from four weather stations. They are distributed on a
geographical area on Tripoli city. The radar of the weather station
has been used in the scan on Tripoli city and the areas near from it.
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The rang of the radar was reaching until (200km) and the data of
reflectivity that comes from clouds is recorded in dB (ZdB) to
many cases for three years.

2. The Equation Derivation

In this research paper, the main rule is the mathematical equation
of (Marshall and Palmer) which links between the reflectivity of
radar and the rain fall rate as shows in the following equation [1] :
L= aRb (1)

Where : Z : The reflectivity of radar. a, b : Constants. R : Rain fall
rate. ) and the equation will be as the following [6] :

The used range of radar weather station was (200 km) and the
elevation angle scan was varies between (-1 ——>93° ) and the

azimuth angle was varies between (0° ——360° ) and by using

(C-Band) to scan Plan Position Indicator (PPI1-Scan) which means
the scan used by the echo of radar with different angles, starting
from (—1°) and continuous in varies by every round to reach at
(93?). The results for the scan and images of the radar were
showed on a special monitor. These results were showed as a
colors explain magnitude reflectivity of radar in dB (ZdB) that
comes from the quantity watery of the cloud and which can
divided into (6 — Levels). Every color refers to a magnitude special
reflectivity by (ZdB) as shown in the table (1) [2]:
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Table(1) Six levels of the reflectivity of radar (ZdB)

Color Magnitude dBZ
Dark blue 10
Mauve 20
Green 30
Pink 40
Yellow 50
Red 55+

In this paper, four weather stations (rain gauges) have been used to
record the rain fall rate. They are distributed as following :

a. Al-hadba Weather Station :

It is on latitude (32° —48 ) and longitude ( 13° —10'). It's far
about (16 km), from the used radar[2]. The recorded measurements
in this rain gauge in (dBRg ) have been used and drawn with the
reflectivity of radar which recorded in (dBZ). Where (dBRy) is the
( X - axis) and (dBZ) is the (Y — axis) and the regression line is
drown to get the closest linear relationship between them as
shown in the (fig. 1) [3]:
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Fig.1 relationship between (dBRy Vs dBZ) of Al-hadba weather station

From above, equation (1) can be written as following:

log19(Z) =logqg(a) +blog1g(R)  ...oooiiiiiiii.t. 3)

Where we can find the values of constant (a & b) from (fig. 1) and
from equation (3) by using Matlab Program[5]. Then we can get a
special equation for Al-hadba weather station which is :

Z = 160R1'8 (4)

b. Sedi — Al-masri Weather Station

It's in Tripoli city on latitude (32° —54 ) and longitude (13° —11).
The distance of it from the radar is about (27 km)[2]. by drawing
the relationship between (dBRg) which is the measurements of
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weather station (Sedi- Al-masri) and (dBZ) which is reflectivity of
radar and drawing the regression line as shown in (fig. 2) :

-----------------------------------------------------

Reflectivity dBZ

0 5] 10 15 20 25 30
Rain Gauge dBRg

Fig. 2 The relationship between (dBRg vs dBZ) of Sedi- Al-masri
weather station

We can get the special equation for this station as the following :

Z = 146R:L92

c. Tajura Al-bahria Weather Station

It's on the latitude (32° —54 ) and longitude (13° —21). It is
far from the position of radar about (29 km)[2]. by drawing the

relationship between (dBRg) and (dBZ) as shown in the (fig.
3):
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Fig. 3 the relationship between (dBRg vs dBZ) for Tajura Al-bahria

We can get a special equation of this station after we find the

values of (@ &b) which are (a =123) & (b = 1.7 ) then the
equation will be [4] :
z =123 (6)

d. Tajura Al-zeraia Weather Station

It's on latitude (32° —54") which is cross in longitude

(13° —26'). It is far from the radar about (30 km) [2]. By
drawing the relationship between (dBRg) and (dBZ) to
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measurements the weather station and reflectivity of the radar
and drawing the closest linear relationship between them by
the correction line as shown in the (fig.4):

P S— S SN NN S — .

ReflectivitydBZ

5 10 15 20 25 30
Rain Gauge dBRg

Fig. 4 the relationship between (dBRy vs dBZ) for Tajura Al-zeraia
weather station

We can find the constant values of (a & b), they were (103 & 1.7)
respectively. Then the special equation of this weather station will
be :

Z = 103R1'
3. The General Equation

We can get the general equation by drawing the relationship
between the four weather stations measurements (dBRg) and the
special reflectivity of radar (dBZ) as shown in the fig. 5 [7] :

7
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Fig. 5 the relationship between (dBRy vs dBZ) for all weather stations

Then we can get the general equation which we want to drive it.
The constant values were (a = 116 & b = 1.87). then the special
equation is :

Z =116R-% ®)

4. A comparison of the results

The equation of (Marshall & Palmer ) has been used equation (2)
to account the rainfall rate (Rr1) in the same time to account the
rain fall rate by using equation (8) on Tripoli city . Then we
compare it with the rainfall rate measured by weather stations (Rg)
as shown in fig. 6 :
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Rainfall rate measured by radar{Rr1) and raingauge(Rag)in mm/sh

Fig.6 A comparison of rainfall rate between (Rq,Rr1)

After derivation the special equation to account the rainfall rate by
radar depended on equation (8) . This equation has been used to
get the rainfall rate (Rr2) in different times and compare it with the
rainfall rate measured by weather stations (Rg)as shown in the fig.7
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Rairfall rete meastred by racanR2) and raingaLige(Rglin mimvh

Fig. 7 comparison between weather station and special
equation to account rainfall rate by radar on Tripoli city (Rq Vs
er)

We can make a comparison between all the results which we can
get from (Marshall &Palmer ) equation (2) for rainfall rate (R1) by
radar, the equation (8) for (Rr2), and the results of rainfall rate that
have been measured by all weather stations (Rg). We notice the
difference between (Rr2 — Rg) is less than (Rr1 — Rg) as shown in
the fig. 8 :
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Rairfall rate measured by racan(R1,Ri2) and mingauge(Rginmmh

Fig. 8 A comparison of rainfall rate between (Rg,Rr1,Rr2)

The differences can be summarized in fig. 8 in the table (2) :

Table (2) the results of the comparison between (R — Rg) & (Ri1 — Ry)

Ry (mm/h) Rr2(mm/h) Rrz(mm/h) | Ria-Rg(mm/h) | Rr2-Rg(mm/h)
2.5 4.88 2.87 2.38 0.37
7.4 10.06 8.04 2.66 0.64
0.9 3.20 1.18 2.3 0.28
3.0 5.51 341 2.51 0.41
12 17.99 12.89 5.99 0.89
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2.9 6.4 3.29 35 0.39
0.7 2.97 0.97 2.27 0.27
0.6 3.87 0.87 3.27 0.27
17.8 25.01 19.01 7.21 1.21

1.8 5.15 2.13 3.35 0.33

39 45.88 41.38 6.88 2.38

5. Conclusion

From all the results of this paper , we can notice the differences
between the measurements of weather stations and the used radar
was little according to the derivation equation (No. 8). While it
was more in the case of using Marshall and Palmer equation
(No.2). By accounting the Standard Deviation (S.D) score of the
difference between (Rr1 — Rg) [to all collected results ] by using the
equation (2) which was (S.D1=9.10) and the average

was (meani= 2.70). While the results of equation (8) the Standard
Deviation was (S.D2= 4.35), and the average was (meanz = 0.57).
Then we can use the driven equation (No. 8) to expected the rain
fall rate by radar on Tripoli City according to reflectivity that
comes from the clouds which have rain.
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Power and Raising its Efficiency in Public
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Abstract— in this research, we calculated the cost of
replacing the fluorescent lamps of the X-juice plant before and
after the life span of it. The number of lamp was 6000 where we
studied the advantages and disadvantages of this process and
obtained excellent positive results. The study also focused on
saving electricity consumption in terms of the quality of lighting
and how to increase efficiency in public institutions such as
hospitals and schools in order to reduce the burden on the public
electricity company without affecting the level of efficiency
required to operate lamps and electrical equipment used in the
institution, the results shown that it is possible to provide
electricity bill, and increase its reliability, by taking some technical
measures in such facilities. We have noticed through the studies
that the cost of the first case (11) months 76500 Libyan dinars. In
the second case (11) months, the cost was 54,000 Libyan dinars.
And these are the most important results we have obtained and is
to provide an amount of 22500 Libyan dinars every year, or 29.4%
with many advantages and the most important maintenance of
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transformers in the case of full stability in terms of withdrawal of
current.
Keywords— electricity lighting energy analytical
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l. Introduction

With the increasing cost of electricity bill for industrial
facilities and raising awareness and thinking about the efficiency
of this energy in the departments of these enterprises, especially
those belonging to the private sector. As research on this area has
become a modern activity in industrial establishments aimed at
reducing consumption without affect -ting the production level
within the factories. The quality of electric power in industrial
facilities is an important area of attention due to its impact on the
cost of energy, reliability of feed networks and the production
process as a whole. This research provides an analysis of some
aspects of the management of electrical energy consumed in the
juice factory X and increase efficiency in some areas such as
lighting system, and improve the power factor, and reduce the
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losses of transformers, the study was applied to the lighting system
of the X Juice Factory and the analysis of the efficiency of
electrical energy and how to work economically feasible to change
the lamps at the lowest cost, best quality and the best Illumination
Intensity.

1. Lighting System

The electrical energy consumed in the lighting syste represents
(5-52%) of the electric energy consumed in the industrial
establishments. The lighting system can be improved and there is
sufficient saving in the electrical energy consumed in this system
through some of the easy procedures that we see in Comes with an
emphasis on engineering conditions to ensure worker productivity
and public safety of persons and equipment.Maintaining the
Integrity of the Specifications. The lighting system consists mainly
of lamps, fuses, and voltage reduction transformers, each of these
parts affects the performance and annual operating cost of the
lighting system. Fluorescent lamps make up the bulk of the light
fixtures in industrial plants due to their high optical yield
compared to normal lamps three times the low level of dazzling
and heat. The natural life of the fluorescent lamp is estimated at
7500 hours, put the Light intensity is reduced by (02-51%) after
4000 hours. The unstable frequency and difference in the value of
the withdrawal of the current in case of worn out Lamps causes the
damage of the voltage-reducing transformer of this lamp and
starting fuse to operate this lamp, which causes increase the cost in
terms of maintenance and reduce the intensity of light obtained
from the fluorescent lamps. Figure 1 shows the change in the
fluorescent lamp yield with the change in tension.
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Figure (1) Change in light intensity of a fluorescent lamp with frequency
and harmonics change after the end of its life span [1]

Working temperature should be appropriate when the best
lighting of the lamps at the operating temperature of (20-25C).
Figure (2) shows the relationship between temperature and
intensity of light, and note from this form low light intensity at low
temperatures.
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Figure (2) Effect of Temperature in Fluorescent Lamp Lighting [2]
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Replacement of lamps

The method used in many facilities is to wait until the lamp is
damaged and then replaced. This strategy is not necessarily the
best. It does not take into account various factors such as labor cost
and low light flow by increasing working hours as shown in Figure
3. Experience has shown that the replacement of all lamps at once
in the establishment after the end of its investment life is more
economical than the previous method because it enjoys the
following advantages:

2-

1- Reducing the cost of labour.

Reduce the cost of lamps: because buying a set of lamps at
wholesale price is always less expensive than buying each
lamp alone.

Establishment of a fixed schedule for the maintenance of
lamps.

Maintain regular lighting levels.
No need to store lamps in the facility.

Increase the life time of transformers, reducing the voltage
as the work of the file with the out dated lamp weakens its
effectiveness.

Reducing the number of stops in the work area as the
replacement of lamps leads to avoid the unplanned
replacement in advance, the replacement of lamps
individually as they damage the result of the decrease in the
overall lighting performance in the facility as a result of the
decrease of the return of each lamp on the one hand with
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the increase in operating hours where the cost of
replacement for lamps As follows:

a- The cost of replacing the lamp individually
in the case of normal damage:

b- The cost of replacing lamps collectively:
Ct= LA+ St oot )
Where:
C: The total replacement cost of one lamp
Ct: The cost of collective replacement of lamps.
L: The price of one lamp alone.

S: Cost of labour to replace one lamp in case it is damaged
individually.

G: Cost of labour to replace one lamp in case of mass replacement.

Based on the above, we will now calculate the cost of replacing
the bulbs in X Factory Juices If each lamp is damaged individually
and in the case of mass replacement of lamps after the end of life
time on the basis that the time required to replace the lamp in the
individual case is 15 minutes, the time required for the worker to
come to the intended place and bring the equipment, tools and the
lifting device to access the lighting device to remove and install
the new lamp in place, as the time required to replace the lamps in
the overall situation and on consecutive rows using the wheel
scaffold is 4 minutes for each base to the time of dragging the
scaffold from one square to another one minute, that the complex
is 5 minutes, The 18 watt in the local market is up to 6.5 Libyan
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dinars now. And on the assumption that the cost of one hour for
the technician who will carry out the replacement is 25 Libyan
dinars and where the worker when he leaves his work place
heading to the place of holidays in an institution calculated the
duration of the work for a full hour if the duration of repair of the
holidays less than an hour oasis if the replacement lamp one
corrupted 15 minutes calculates a full hour.

IV.  Analysis
First case:

First, we will perform the calculation if one lamp is replaced
when it is damaged. We only change it. Note that the number of 18
Watt fluorescent lamps in the X-Juice factory is 6000 lamps and
that the lamp life is 7500 hours equals 312 days, which is
approximately 11 months. Are as follows:

» C=L+S

» C=6.5+25=31.5 per lamp

Usually, when one or two lamps are damaged in one base, they
are not often changed and replaced with three or four lamps, each
with four lamps. If we add the price of three other lamps for the
cost and be 25 + 26 = 41 Libyan dinars and we know that the X-
Juice factory has 6000 lamps which the total price of lamps is as
follows: Lt = 6.5* 6000 = 39,000 Libyan dinars for lamps only
Here we calculate the number of bases that carry 6000 lamps so
that we can have the number of hours required to replace the lamps
and be as follows: Number of lamps 6000 lamp, each one base has
4 lamps, 60-cm * 60 cm

Where the number of bases = 6000/4 = 1500 base.
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And as each base in case of individual change needs one hour
and every hour worth 25 Libyan dinars if the annual cost of
replacement is: 1500 base * 25 dinars = 37,500 dinars

Where the total cost of changing lamps damaged in one year is
equal to:

Total lamp price + full labor cost

Ct=Lt+St

Ct = 39,000 + 37500 = 76500 Libyan Dinars

However, there are several disadvantages in this case, which can
be summarized as follows:

1

It is expected that there will be a malfunction at any moment.
It is necessary to replace these lamps, which will lead to
stopping the work and stopping the machines and causing the
production to be disabled.

In case of low light or damage fluorescent lamp and not
replaced, this will damage the power transformers and fuses
of its own in that rule.

If a fluorescent lamp is damaged and its stability is unstable,
this will cause the electrical current to not change from the
transformer and increase the pressure on it. This will cause
the coil to burn.

In case of not replacing the collective lamps immediately
after the lifespan we will have to call maintenance workers
in several days and several moments, which lead to
disruption of work and disruption of workers, which leads to
the disruption of production.
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5- Decrease intensity of the required lighting after 4000 hours

of lamp life.

The second case:

In this case will calculate the cost of replacement of lamps
after the end of the life span and estimated at 4000 hours.

1-

Price of lamps from the main source at wholesale price 4
Libyan dinars per lamp therefore.

6000 lamp * 5 dinars = 30000 Libyan dinars

Each base with 4 lamps in case of collective change need 5
minutes, therefore we can change 12 bases in one hour,
where in the first case the cost of one base is 25 Libyan
Dinars. In the second case, the cost of the base is
approximately 2 Libyan Dinars and we have 1500 bases if
the labor cost is 1500 base. 2 Libyan dinars = 3000 Libyan
dinars. Hence, we can calculate the total cost of the
collective replacement of lamps in the case of the end of
life and estimated at 4000 hours and = 166 days and = 5
months and a half and are as follows:

Ct=Lt+St

Ct = 30000 + 3000 = 33000 Libyan Dinars

These used lamps can be sold in antique markets or at public
auction or to the owners of the companies concerned with such
things and re-manufacturing where the price of one used cat is
about 1 Libyan dinar.

The total price of used lamps is (Number of lamps x Item price
per unit)
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6000 x 1 = 6000 Libyan dinars, and deducted from the total
cost in the second stage and be thus:

Total cost in case of replacement after expiration - Total price
of used parts

33000 - 6000 = 27000 Libyan Dinars is the total cost to replace
the lamps in full if the life span is over.

Calculates the time difference between the two cases as the
initial case is 11 months cost 76500 Libyan dinars

In the second case, it was 5 months and half was the cost of
27000 Libyan dinars. In order to reach the same time period in
both cases, the second case should be multiplied by 2 where

5 months and half * 2 = 11 months
27000 * 2 = 54000 Libyan Dinars.

% Power factor:
The power factor plays an important role in AC circuits where
the power consumed is related to this factor:

In single-phase AC circuits

F
L = 3)

In three-phase AC circuits:

F

L = o (4)

It is clear from these equations that for constant tension the
load current is inversely proportional to the power factor, since the
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smaller the power factor the greater the current of the load and vice
versa. If the power factor is less than the correct one, it produces
the following: Increased capacity of KVVA equipment:

The value of electrical equipment (such as generators,
transformers, etc.) is always given as KVA, because when these
machines are manufactured in factories, the power factor is
unknown. Given that:

KW

cosB

KVA =

The capacity of KVA equipment is inversely proportional to
the power factor in terms of:

1- If the power factor decreases the power of the electrical
equipment and then it will increase its size and price.

2- Size of the vector section due to high current value at low
power factor.

3- Increase the copper losses I2R because of the high value of the
current and then the decline of gain.

4- Low regulation of tension.

5- Low power available to the system
The reason for the low power supply of the electrical network

in the industrial plant is due to the following:

1- Inductive AC motors (single and triple phase).
2- Ordinary lamp with wicks and files.
3- Electric furnaces and arc welding equipment.
4- Electronic current correction equipment.
5- Variable electrical loads.
The value of the power factor in industrial facilities is often 0.8
to 0.7
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V. Losses in transformers:

The electrical transformer is a very important and useful part of
the electric circuitry. It is simple in its theories and is easy to use.
It adapts the different parts of the circuit mainly in the tension by
converting the electrical energy from one coil to another in the
transformer through the magnetic field of the iron heart. This
conversion process causes changes in the converter to play an
important role in determining its revenue. These changes are
divided into the carrying losses and the loading procedures.

VI.  Results

In the first case 11 months was costs 76500 Libyan dinars but
in the second case was 11 months costs 54,000 Libyan dinars; here
we conclude that the savings difference is about 22,500 Libyan
Dinars every year or about 29.4% with several advantages

1- Maintaining the transformers for the voltage of the lamps in the
case of full stability in terms of pulling the current.
2- Diapers on good condition and longer life.
3- Preserving working time and not stopping the barracks.
4- Maintaining an excellent lighting and an excellent light source.
Maintain the working time in the factory where these lamps are
replaced at the time of maintenance factory.

VII. Conclusion

Through this study, we concluded that it is necessary to
maintain the efficiency and quality ratio in all governmental and
private institutions, which depend on the governmental electricity
network, by adhering to several points, the most important of
which is the replacement of all lamps after the end of their life
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span and periodic maintenance, which increase the proportion of
production and increase network reliability and reduce the loss
resulting from leaving appliances, lamps and electrical equipment
after the end of life.
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Abstract:

This study aims to propose an analysis to improve wear and
corrosion resistance of carbon steel by hot dip aluminizing coating.
It investigates the effect of varying dip times at different diffusion
temperatures on the microstructure and micro-hardness of
aluminized and diffused specimens. The results show that a higher
diffusion temperature yields porous surface and lower dip time
showed a thin layer of case depth. Aluminized and diffused studies
have confirmed the presence of aluminides in the surface layer,
which could be instrumental in the significant increase in surface
hardness. This could be used for components in automotive and
other engineering applications. Wear resistance is considered
critical. To achieve these variables, the aluminum layer coat was
produced by different immersion aluminizing temperature (700,
750, 800 and 850 °C) and time (15, 30, 45, 60, 90 and 120 sec)
visual inspection (visual appearance), coating thickness
measurement, coating hardness, and degree of roughness, and
aluminized low carbon steel. The results of appearance showed
many defects on the surfaces in condition (700, 750 °C and
aluminizing time 15, 30 and 45 second) respectively, while good
appearance was noted in condition at aluminizing temperatures
850 °C and aluminizing time 90 &120 seconds, respectively.
Coating thickness and coating hardness were increased with an
increased aluminizing temperature and time. It has also been noted
that the aluminizing temperature is more effective than
aluminizing time. The immersion speed is respected: while fast

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



International
Science and Technology Volume 14 2sd!
Journal

)
o mena O ISTA” 2

oyl Al g

Tt R sid Tabasday ol

immersion product pulped on the surface, slow drawing shows
homogeneity surface coating.

Keywords: Aluminizing, hot dipping, aluminizing coating,
Carbon steel, Surface coatings, Corrosion resistance, Wear
resistance.

1. INTRODUCTION

It is widely held that most metallic surfaces, that are exposed
to natural environments without protection, will react to
constituents in the environment to form corrosion products. This
process is affected by many variables such as composition,
physical state, and surface condition of the metallic material as
well as the chemical component of the surrounding medium, their
phases and concentrations determine the nature of corrosion
reactions. On the other hand, important variables affecting
corrosion process include temperature, temperature fluctuations,
movement or circulation of the medium in contact with the metal
surface and impurities [1, 2]. Surface modification by coatings has
become an essential step to improve the surface properties such as
resistance to wear, corrosion and oxidation. Various conventional
techniques are utilized for depositing the desired material onto the
substrate to achieve surface modification [3-5].

Several scholars opine that “Steel and its alloys are the most
common metals that are aluminized for commercial applications”
[6]. This is due not only to their excellent mechanical properties
and ease of Kelvinfabrication but also to their relative cheapness
because of the wide availability of suitable ores and the ease of
extraction. However, in most environments, the corrosion
resistance of iron is low compared to most other metals. This is so
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because of a number of factors including the ease with which
cathodes reactions can proceed on its surface. This gives rise to the
readiness with which concentration cells are formed and the poor
protection is afforded by corrosion products [7].

Aluminum coating provides steel with excellent oxidation and
corrosion resistance and also with reasonable scaling resistance
[5]. Several techniques can be used to obtain a layer of aluminium
over a steel surface on a commercial scale. The most important of
such techniques are electrolytic [8, 9], cladding[10, 11], pack [12,
13], sol-gel [14, 15], spray (metalizing) [16-18] and hot-dip
aluminizing [19-21]. Hot dip aluminizing is one of the most
widely used processes for coating steel with aluminum to increase
corrosion and oxidation resistance as well as hardness [6, 22-24].

Most commercial hot dipped aluminum coated steel strip is
produced on continuous anneal-in-line equipment similar to that
used for galvanizing. The process consists essentially of three
operations: surface preparation, heat treatment of the steel base,
and aluminum coating. Also the conversion coatings of carbon
steel is not sufficient for critical applications. Therefore,
aluminizing technique is used instead of the preventing techniques
which satisfies the optimum coating condition in corrosion
environments [25, 26].

Successful application of aluminum coated steel for resistance
to oxidation and corrosion at elevated temperatures depends on the
physical and mechanical properties of the alloy chemical bond
between the aluminum and steel. It is important also that the hot
strength of the steel is suitable for the stress and temperatures
encountered [27, 28].

This study attempts to improve the surface hardness of carbon
steel by surface alloying with aluminum through diffusion. It will
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also evaluate the optimum of the variables effecting hot dip
aluminizing processes (time, temperature, speeds of drawing and
emersion) to improve corrosion resistance of carbon steel. This has
consistent of quality of coating of carbon steel to meet specific
requirements such as degree of roughness and brightness.

2. EXPERIMENT

2.1  Materials

The low carbon steel used in this study was produced locally at
Libyan steel company with chemical composition (all are in wt. %)
C 0.130-0.140%, N 0.008%, P 0.006%, S 0.012, Ni 0.017%, Cr
0.028 and Si 0.100%. The Chemical Composition results were
obtained by analyzing the specimens using the spectrum analysis
technique, and carried out by Casting and Manufacturing Centre.
The Chemical Compositions of the aluminum blocks (89% AL,
11% Si wt. %) were used to aluminize the steel.

The Chemical Composition of the aluminizing flux used ZnCl;
68%, NaCl 20% and NH4Cl 12%, all are in wt. %. The temperature
of the flux was kept at about 350 °C, which is higher than the
melting temperature of the flux (320 °C). This flux was added to
the molten aluminum bath, stirred in thoroughly and then the
surface was skimmed off. The pre-immersion sample (in molten
aluminium) was applied to the cleaning flux to reduce atmosphere.
The Chemical Composition of cleaning flux was LiCl 44%, NaCl
30%, NaF 16.7%, and KCI 9.3% all are in wt.%.

2.2 Sample Preparation for Aluminizing

A total of 24 samples were prepared to cover the experiment
variables mentioned in the previous section. All specimens were
divided into 24 conditions according to their adopted type of
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aluminizing variables, and used in each condition of aluminizing
temperature and time.

The samples chosen were cut from steel sheets about 3 mm. thick.
The sample dimensions were taken as the standard corrosion
coupons. (81x22x3 mm?) a hole whose radius was 2.5 mm. was
drilled off near one end by using computer numerical control
(CNC) machine that was used for each process, to achieve the
requirements of work. These samples were mechanically and
chemically cleaned as can be seen in figure 1.

Figure (1) Sample shape use in th work. '

All samples were prepared from the actual production item

and numbered (marked) for identification as test samples, based on
the designation and conditions. The aluminizing temperatures are
700, 750, 800 and 850 °C; however, the aluminizing time between
15 to 120 seconds. The samples were designated based on
aluminizing time, aluminizing temperature, and the sample number
as illustrated in table (1). For example, the sample in the
designation (A3): A indicates group aluminizing temperature 700
°C and 3 indicates aluminizing time 45 sec and the sample number
in group A.
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Table 1: Sample Designation and aluminizing Conditions

No. Aluminizing Aluminizing
Time (sec) temperature (°C)

700 750 800 850
1 15 Al B1 C1 D1
2 30 A2 B2 C2 D2
3 45 A3 B3 C3 D3
4 60 A4 B4 C4 D4
5 90 A5 B5 C5 D5
6 120 A6 B6 C6 D6

2.2 Aluminizing process

The samples were mechanically cleaned by surface grinder to
remove scales and flatten the surfaces, followed by aluminizing
process which consists of different steps to achieve the
requirements in this work. The steps are grinding, pickling,
rinsing, cleaning flux, aluminizing by hot dip process (in different
temperature and time), rinsing in water and drying.

2.3 Sample characterising examination

The specimens used for measuring the coating thickness and
micro-hardness were small sections mounted in order to permit
convenient handling during grinding and polishing. The surface of
the mounting samples is ground using emery papers of various
grades of fineness and polished by cloth fibers supported on
lapping wheel. When the surface becomes flashing, it is then
cleaned by water and alcohol and carefully dried to be clearly
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visible under the microstructure examination and the micro-
hardness tester. The measurement methods were carried out to
study the main variables of hot dip aluminizing on low carbon
steel (temperature and time of aluminizing).

2.3.1 Visual examination

At the end of each experiment, the samples were taken from the
molten bath, and visually inspected, photographed and reported for
discussion. All these specifications were according to International
Standards for Organization (ISO) [29].

2.3.2 Coating thickness measurements

A metallurgical microscope (S.E.M) scan electron microscope type
signal (S.E.I) detector was used in the laboratory for measuring the
thickness of the intermetallic layer. Then, a microstructure of
samples was examined under 500 X magnification coatings,
applied by hot dip aluminizing. This is designed to protect the iron
and steel products against corrosion. The length of time of
corrosion protection by such coatings (whether light or dark grey)
is approximately proportional to the coating thickness. For
extremely aggressive conditions and/or an exceptionally long
service life, thicker coatings, than those specified here, may be
required. The thickness of intermetallic layer for each sample is
measured in the laboratory. The average of 3 readings were taken
for each thickness measurement.

2.3.3 Scanning Electron Microscopes Examination
To scan specimen surface and to image one point at each time, a
focused beam of electrons has been used for the examination of
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such factors. Morphology analysis of coated samples was
performed using scanning electron microscope.

2.3.4 Microhardness measurements

The general specifications of this equipment are to measure the
microhardness of metals under operating loads ranging from 5 to
1000 gm. The magnifications of the microscope are 600 x (40 X
objective, 15x Eyepiece) and 90 X (6X objective, 15X Eyepiece),
measurements Eyepiece graduation 1 u (0.001mm) and guaranteed
accuracy 0.5u (0.005 mm). The types of indenters are Diamond
Pyramid Hardness (DPH) and Knoop hardness numbers (KHN). A
range of light loads using a diamond indenter to make an
indentation was specified by the microhardness test procedure. It is
then measured and converted to a hardness value. This work is
carried out according to standards[30].

3 Results and Discussion

3.1 Visual inspection

Through aluminizing process which was conducted on the
samples, as explained in the experiment, under aluminizing
temperature between 700, 750, 800 and 850 °C, with varying
aluminizing time 15,30,60,90 and 120 seconds. The test samples
were taken out from the bath and rinsing in water, and dried at
room temperature, then immediately visually inspected and
photographed. Presence of aluminizing coating, clear change in
appearance between the sample and remarks where then reported
for further discussion for each group.

Samples Al, A2 and A3 of group A was aluminizing at 15, 30 and
45 sec, and showed poor layers formed of aluminum coating on
surface. Also, the dark spots were visible to naked eye, and the
samples A4, A5 and A6 got aluminized at time 60, 90 and 120 sec,
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and showed the layer formed and the brightness start present.
Samples 1, 2 and 3 of group B and C were aluminizing at 15, 30,
45 sec showed uncoated area, and non-uniformly colored and some
of smuts on its surface, as can be seen in the above samples. While
samples B4, B5, B6, C4 and C5 show dull luster appearance and
low degree of brightness on its surface, sample C6 was seen as
more bright and more uniform. On the other hand, regarding the
results of group D that are aluminized at 850 °C and various
aluminizing time, the sample showed a change in its surface
coating, compared to the first steps to light and more light-grey
without any defected surface.

The Sample D1 illustrates the change in color and brightness
compared to the other surfaces in the first tree conditions in same
time which is more uninformative and no uncoated area no defect
appear. The Sample D2 which aluminizes at 850 °C for 30 sec
showed more uniformity of appearance in its surface with other
samples in same immersion time, also it has light silver color.

As can be seen in figure 2, sample D3, i.e., the surface sample, has
some slouches on the end. Sample D4, in figure 2, showed less
uniformity with dark silver color. Continuous and free from
uncoated area was seen. Sample D5 was dull luster darker. Sample
D6 aluminizing at 850 °C for 120 sec showed more uniformity of
appearance in its surface than other samples in same immersion
time, also it has light silver color, and more homogeneity in
surface coating. That means the better condition was seen from
visual examination.
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Figure 2 Results of steel strips coating on surface hot-dipped aluminizing
for each group at different temperatures: group (A) 700 °C,
group (B) 750 °C, group (C) 800 °C and group (D) 850 °C.
The immersing time in molten aluminum for each group was
15, 30, 45, 60, 90 and 120 sec respectively.

The specified requirements for appearance in aluminizing coating
on low carbon steel lie in being continuous, free from gross
imperfection, free from sharp points, free from uncoated areas,
relatively smooth, uniform in texture and distributed. The above
remarks are important visual examination for hot dip aluminizing
products. The results that have been taken for samples after
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aluminizing process within different temperature and time showed
poor coating on their surface. This is so because the temperature is
below the minimum recommended temperature which doesn’t
reflect the reaction that occurs on the interface between the steel
and molten aluminum and which reflects formation of the
diffusion layers.

3.2 Coating thickness measurements

During the aluminizing by hot dipping, diffusion between the
aluminum bath and the steel sheet brought about an intermetallic
reaction. The phases that are formed within the intermetallic layer
as well as their thicknesses are important to determine the behavior
of the coating. Moreover, hot dipping was conducted in a
commercial purity aluminum bath and used low carbon steel sheets
[4]. The temperatures used for hot dipping were 700, 750, 800 and
850°C and the immersion times were 15, 30, 60, 90 and 120 sec.
The results indicate that the thickness of the intermetallic layer
increases with increasing bath temperature and immersion time.
The coating thicknesses were monitored by the condition of the
surface and speed of immersion and withdrew the sample from the
bath as well as the aluminizing time and temperature. The
adhesion of aluminum to low carbon steel as substrate metal varies
with the type and thickness of the coating. The large thicknesses
have coarse grains of crystal, which form weak bonds to the
substrate.

Results of samples showed poorer quality of coating thickness that
was aluminized by immersed molten aluminum at 700 and 750 °C,
due to the poor aluminizing coating.
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Table 2 The thickness of diffusion layer as a function of dipping time

Exposure Exposure Time in Average thickness of
Temperature °C sec diffusion layer
in um
15 25.7
30 34.8
700 60 422
90 66.6
120 115.6
15 314
30 37.3
750 60 49.6
90 73.0
120 117.9
15 45.6
30 52.4
800 45 59.7
60 77.9
90 80.8
120 120.7
15 65.4
60 79.4
850 90 114.4
120 128.8

The coating thickness increases as the aluminizing temperature and
time increase. Moreover, the sample aluminized was affected by
temperature at about 800 and 850 °C, at time 90 and 120 sec
having thick layers, and good adhesion between aluminum and
steel, being satisfactory thick. In other words, the trend of this data
approached to the standards and specifications.

3.3 Scan Electron microscope examination

When solid iron is in contact with molten aluminum, inter-
diffusion of Fe and Al takes place at the interface, resulting in the
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formation of a diffusion layer in each of the two metals. The two
metals rise in the iron content of the aluminum, Fe-Al alloys is
formed Based on the binary phase diagram [31]. According to this
diagram, the expected phases are FeAls, Fe>Als, FeAly, FesAls and

FesAl [32-35].

During a short initial period of immersion, the temperature in the
near vicinity of the specimen drops, as a result of which the
compound formed ceases to grow into the melt and is more or less
arrested on the specimen surface. At the same time, a solid
solution of aluminum rapidly is formed in the iron.

A weak adhesion but in another type the fine surface produced by
fine-grain coating results from diffusion of the aluminum in steel
surface to produce compounds of aluminum and ferrous. The

FenAlm phase formed during the reaction between molten
aluminum and solid iron occurs in the form of tongue-shaped
areas. This was found to be true in this investigation as
demonstrated in figure (4 a, b).
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Figure (4) Optical light micrographs of Fe,Aln phase forming during the
reaction between molten aluminum and solid iron occurs in
the form of tongue-shaped areas: (a) sample D5 at 850°C
and 90 sec (b) sample D6 at 850 °C and 120 sec.
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The result of diffusion layer is invariably serrated on the iron side
when the basis has bcc-Fe lattice, but it has straight boundaries
when the reaction is between aluminum and iron in the form of
FCC-Fe or an alloy containing such iron. Since aluminizing
temperatures used were lower than that temperature at which the -
phase of such steel is stable, the straight boundaries were not
observed.

Al il g el

3.4 Microstructure examination

For microstructure examination, the microscopic cross-section
method could be used. However, it should be noted that this
method is not appropriate for routine use on large or expensive
articles for being destructive. It also relates only to a single line
giving a simple visual picture of the line to be examined.
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Figure (5) Cross - section microstructure of aluminized layer at: (a) 700
°C and 30 sec (b) 750 °C and 45 sec (c) 800 °C and 90 sec
and (d) 850 °C and 120 sec.

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



International

i —
Science and Technology Volume 14 2sd! H“':fj’m M;-
Journal

AN
sy it il July 2018 55 I S T -.l /\

Various views have been expressed on the composition of FenAlm,
considering it to be FeAls. The brittleness of the diffusion layer
was ascribed to the presence of FeAls. In case of low-carbon steel,
FeAls or FexAls is the principal compound; the composition of the
diffusion layer corresponds to Fe;Als, and micro-hardness was
about 900. For this purpose, the thickness of the diffusion layer
was measured as a function of dipping time while the dipping
temperature was kept constant at one of the following
temperatures, 700, 750, 800 and 850 °C, as shown in figure (5a to
5d). However, the relation between diffusion layer thickness and
time is linear.

3.5 Micro-hardness measurements

The Al content in an aluminized sample normally decreases from
the outer surface inwards. All the intermetallic compounds
predicted by the phase diagram may be present. However, the
amount of each phase may not be substantial to show its
characteristic micro-hardness as example sample Al at 700°C and
15 as can be seen in figure 6. On the other hand, aluminizing at
850°C for 120 sec indicates that Fe;Als is present in substantial
amount near the surface of the specimen.

Structure of Aluminum layers

Figure (6) Sample Al Hardness distribution from surface to steel
substrate immersed
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As Figure 6 illustrates, in the case of dipped condition, the surface
hardness of aluminized layer was found to be low, i.e. around 50-
200 HV. It is also clear that the surface hardness of the low carbon
steel increased to a maximum of 1000 HV after the diffusion
process was completed. This is due to the pick-up process of
aluminum during aluminizing and formation of Fe-Al complex
layer during diffusion. The lower dip time (15, 30 sec) sample
yielded the increased hardness at the near surfaces whereas the
high dip time extended its increased hardness towards the core
material. The specimen dipped for 90 and 120 sec showed the
increased hardness case depth of about 200 p from the surface.
However, at high temperature diffusion 850°C, the surface showed
the non-porous structure, probably arising from the oxidation. At
higher diffusion temperature of 850 °C, the case depth was found
to be high due to the non-porous layer. At lower diffusion
temperature 750 °C, the case depth was around 170-190 p with
less porous layer. The specimens aluminized at 800 and 850°C
may be chosen as a diffusion temperature and 120 sec as a dip,
considering a non-porous surface and the increased case depth.

The thickness along with aluminum content in the Fe-Al alloy
layer after etching the samples of the aluminized steel. The
microstructure of the Fe—Al alloy layer and the base metal have
been vividly displayed [36]. This analysis supports analysis
conducted by [36] in which the thickness of the Fe—Al alloy layer
on the surface of the hot dip aluminized steel was about 140 pm.
The present analysis also supports [36] in that “The variation of
the micro-hardness value in the Fe—Al alloy layer was large”
which indicates “that the phase structure and performance in the
Fe—Al alloy layer also varied accordingly”. A micro-hardness test
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has been used to measure The Fe—Al alloy layer’s micro-hardness
from surface to the inside. The results obtained from this test
showed that the micro-hardness was lower (HV 130 ~ 250), and
the sub-surface layer’s micro-hardness was higher (about HV490 ~

860) [36].

4. CONCLUSIONS

To conclude, the study at hand proposes an analysis to improve the
wear and corrosion resistance of carbon steel by hot dip
aluminizing coating. The surface of steel base was modified
through diffusion of aluminum by hot dip aluminized, for
improving wear and corrosion resistance. The results obtained
allow to propose the optimum variables, hot dip aluminizing
temperature and time that can be applied on the surface of low
carbon steel. The results were satisfactory in aluminized time and
temperature at 850 °C and time 90 and 120 sec with no effect as
pitting or scratches appearing on surface of coating. However, in
another condition there was some damaged area on surface. That is
to say, the reaction between the molten aluminum and substrate
doesn’t occur. The aluminum-iron alloys are particularly hard
areas which can be subjected to severe abrasion. Areas under
coarse gravel are subjected to severe erosion by impact and
abrasion. The good bond between aluminum coatings and steel
(particularly in hot dip aluminizing where there is an alloying
reaction) helps to limit such effects. On the other hand, the
produced hot dip aluminizing layer has a range of coating
thickness depending on the aluminizing time and temperature. This
allows to propose the optimum variables depending on the need of
applications.

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


../../جاهزة/Improvement%20of%20wear%20and%20corrosion%20resistance%20of%20carbon%20steel%20by%20hot%20dip%20aluminizing%20coating.docx#_ENREF_36

International

Science and Technology Volume 14 2sd! —— .
Journal

)
o mena O ISTA” 2

oyl Al g

Reference: [1] G. Walter, A critical review of the protection of
metals by paints, Corrosion Science, 26(1986) 27-38.

[2] J. Bastidas, M. Morcillo, F. Rodriguez, Mild steel corrosion in
saline solutions. Comparison between bulk solutions and steel-
coating interfacial solutions, Journal of Coatings Technology,
70(1998) 61-6.

[3] G. Grundmeier, W. Schmidt, M. Stratmann, Corrosion
protection by organic coatings: electrochemical mechanism and
novel methods of investigation, Electrochimica Acta, 45(2000)
2515-33.

[4] N. EI-Mahallawy, M. Taha, M. Shoeib, Analysis of reaction
layer formed on steel strips during hot dip aluminising, Materials
science and technology, 18(2002) 1201-8.

[5] W. Deging, S. Ziyuan, Z. Longjiang, A liquid aluminum
corrosion resistance surface on steel substrate, Applied Surface
Science, 214(2003) 304-11.

[6] G.H. Awan, F. Ul Hasan, The morphology of coating/substrate
interface in hot-dip-aluminized steels, Materials Science and
Engineering: A, 472(2008) 157-65.

[7] D.R. Gabe, Principles of Metal Surface Treatment and
Protection: Pergamon International Library of Science,
Technology, Engineering and Social Studies: International Series
on Materials Science and Technology: Elsevier; 2014.

[8] J.O. Iroh, W. Su, Corrosion performance of polypyrrole coating
applied to low carbon steel by an electrochemical process,
Electrochimica acta, 46(2000) 15-24.

[9] R.C. Bacon, J.J. Smith, F.M. Rugg, Electrolytic resistance in
evaluating protective merit of coatings on metals, Industrial &
Engineering Chemistry, 40(1948) 161-7.

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



International
Science and Technology Volume 14 2sd!
Journal

)
o mena O ISTA” 2

oyl Al g

Tt R sid Tabasday ol

[10] C. Zhao, F. Tian, H.-R. Peng, J.-Y. Hou, Non-transferred arc
plasma cladding of stellite Ni60 alloy on steel, Surface and
Coatings Technology, 155(2002) 80-4.

[11] I. Manna, J.D. Majumdar, B.R. Chandra, S. Nayak, N.B.
Dahotre, Laser surface cladding of Fe-B-C, Fe-B-Si and Fe-BC—-
Si—Al-C on plain carbon steel, Surface and Coatings Technology,
201(2006) 434-40.

[12] Z. Xiang, P. Datta, Relationship between pack chemistry and
aluminide coating formation for low-temperature aluminisation of
alloy steels, Acta materialia, 54(2006) 4453-63.

[13] G. Vourlias, N. Pistofidis, D. Chaliampalias, E. Pavlidou, G.
Stergioudis, E. Polychroniadis, et al., Zinc deposition with pack
cementation on low carbon steel substrates, Journal of alloys and
compounds, 416(2006) 125-30.

[14] D. Wang, G.P. Bierwagen, Sol-gel coatings on metals for
corrosion protection, Progress in organic coatings, 64(2009) 327-
38.

[15] M. Guglielmi, Sol-gel coatings on metals, Journal of sol-gel
science and technology, 8(1997) 443-9.

[16] H. Herman, S. Sampath, Thermal spray coatings,
Metallurgical and ceramic protective coatings, Springer1996, pp.
261-89.

[17] B.S. Sidhu, S. Prakash, Evaluation of the corrosion behaviour
of plasma-sprayed Ni3Al coatings on steel in oxidation and molten
salt environments at 900 C, Surface and Coatings Technology,
166(2003) 89-100.

[18] E. Celik, 1. Ozdemir, E. Avci, Y. Tsunekawa, Corrosion
behaviour of plasma sprayed coatings, surface and coatings
technology, 193(2005) 297-302.

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



International
Science and Technology Volume 14 2sd!
Journal

)
o mena O ISTA” 2

oyl Al g

Tt R sid Tabasday ol

[19] M. Dutta, A.K. Halder, S.B. Singh, Morphology and
properties of hot dip Zn—Mg and Zn—Mg-Al alloy coatings on
steel sheet, Surface and Coatings Technology, 205(2010) 2578-84.
[20] C. Wang, J. Lee, T. Twu, Corrosion behaviors of low carbon
steel, SUS310 and Fe-Mn-Al alloy with hot-dipped aluminum
coatings in NaCl-induced hot corrosion, Surface and Coatings
Technology, 163(2003) 37-43.

[21] A. Bahadur, Structural studies of hot dip aluminized coatings
on mild steel, Materials Transactions, JIM, 32(1991) 1053-61.

[22] U.B. Kuruveri, P. Huilgol, J. Joseph, Aluminising of Mild
Steel Plates, ISRN Metallurgy, 2013(2013) 6.

[23] Z. Samsu, N.K. Othman, A.R. Daud, M. Daud, Properties and
growth rate of intermetallic Al-Fe through hot dipped aluminizing,
Advanced Materials Research, Trans Tech Publ2014, pp. 3-7.

[24] Z. Samsu, N.K. Othman, A.R. Daud, H. Hussein,
Morphological and microstructural studies on aluminizing coating
of carbon steel, AIP Conference Proceedings, AIP2013, pp. 141-5.
[25] B. Abdolahi, H. Shahverdi, M. Torkamany, M. Emami,
Improvement of the corrosion behavior of low carbon steel by
laser surface alloying, Applied Surface Science, 257(2011) 9921-4.
[26] K. Bewilogua, G. Bréuer, A. Dietz, J. Gabler, G. Goch, B.
Karpuschewski, et al.,, Surface technology for automotive
engineering, CIRP Annals-Manufacturing Technology, 58(2009)
608-27.

[27] J.R. Davis, ASM specialty handbook: heat-resistant materials:
Asm International; 1997.

[28] F. Sun, Coating Prospects in Corrosion Prevention of
Aluminized Steel and Its Coupling with Magnesium, (2015).

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



International
Science and Technology Volume 14 2sd!
Journal

)
o mena O ISTA” 2

oyl Al g

Tt R sid Tabasday ol

[29] B. EN, 1461. Hot dip galvanized coatings on fabricated iron
and steel articles. Specifications and test methods, British
Standards, (2009).

[30] A. Standard, E384-89 “Standard Test Method for
Microhardness of Materials,” Annual Book of ASTM Standards,
3(1989).

[31] U. Kattner, T. Massalski, Binary alloy phase diagrams, ASM
International, Materials Park, OH, 147(1990).

[32] J. Song, S. Lin, C. Yang, C. Fan, Effects of Si additions on
intermetallic compound layer of aluminum-steel TIG welding—
brazing joint, Journal of Alloys and Compounds, 488(2009) 217-
22.

[33] M. Yousaf, J. Igbal, M. Ajmal, Variables affecting growth and
morphology of the intermetallic layer (Fe2Al5), Materials
Characterization, 62(2011) 517-25.

[34] S. Kobayashi, T. Yakou, Control of intermetallic compound
layers at interface between steel and aluminum by diffusion-
treatment, Materials science and engineering: A, 338(2002) 44-53.
[35] Q.M. Nguyen, S.-C. Huang, An investigation of the
microstructure of an intermetallic layer in welding aluminum
alloys to steel by MIG process, Materials, 8(2015) 8246-54.

[36] L. Yajiang, W. Juan, Z. Yonglan, X. Holly, Fine structures in
Fe3Al alloy layer of a new hot dip aluminized steel, Bulletin of
Materials Science, 25(2002) 635-9.

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



International
Science and Technology Volume 14 2sd!
Journal

)
o mena O ISTA” 2

oyl Al g

Tt R sid Tabasday ol

Determination the ration of heavy toxic metals with
the Total Dissolved Solids in the commercial drinking
bottle water.
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Abstract:

This study was achieved to verify the quality of drinking water
which was packed in bottles from different companies and used as
basic source of drinking water in Tobruk city, Libya. The studied
water samples were randomly collected from different shops and
supermarkets. The contaminated toxic elements and heavy metals
in water were assessed and analyzed using Flame Atomic
Absorption Spectroscopy (Flame AAS) instrument, in same time,
the total dissolved solids (TDS) were also detected .The obtained
results showed the appearance and contaminated of the most tested
samples by toxic heavy elements vis: Pb, Cr, Co, Cu, Zn, Fe and
Cd  such as Sh. sample was recorded the highest level of
Cadmium (0.1mg/L). Additionally, the results were showed that
most of samples suffer from losing total dissolved solids which are
important to human health where the range of TDS in samples was
between 4.8 to 235 mg/L. According to the above results, the study
concluded that the most samples of water had greater levels of
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toxic heavy metals and lower content of total dissolved solids than
the standard values mentioned by World Health Organization
(WHO) and Libyan Health Organization (LHO). Therefore, study
recommended that the decision makers in Tobruk city should be
taken more care about bottled drinking water concerning with
monitoring, checking and comparing with the standard level of
Libyan Health Organization.

Key words: Contamination, Heavy metals, bottled drinking water,
Total dissolved solids, Flame AAS.
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Introduction

Water is one of the essentials that supports all forms of plant and
animal life and it is generally obtained from two principal natural
sources; surface water such as fresh water lakes, rivers, streams,
etc. and Ground water such as borehole water and well
water [8,9].Water has unique chemical properties due to its
polarity and hydrogen bonds which means it is able to dissolve,
absorb, adsorb or suspend many different compounds, thus, in
nature water is not pure as it acquires contaminants from its
surrounding and those arising from humans and animals as well as
other biological activities [11].

The term “heavy metals” refers to any metallic element that has a
relatively high density and is toxic or poisonous even at low
concentration. Heavy metals are a general collective term, which
applies to the group of metals and metalloids with atomic density
greater than 4 g/cm® |, or 5 times or more, greater than water.
However, being a heavy metal has little to do with density but
concerns chemical properties. Heavy metals include lead (Pb),
cadmium (Cd), zinc (Zn), mercury (HQg), arsenic (As), silver (Ag),
chromium (Cr), copper (Cu), iron (Fe), and the platinum group
elements [5].

Heavy metal can cause serious health effects with varied
symptoms depending on the nature and quantity of the metal
ingested [11]. Lead is one of the most extensively studied toxic
chemicals [1]. it can be absorbed through the digestive tract, the
lungs and the skin. It accumulates in the body and can cause lead
poisoning. Even at low concentrations when there are no outward
symptoms, lead can damage the brain, kidneys, nervous system
and red blood cells. Some effects of lead poisoning may diminish
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if the source of exposure is removed, but some damage is
permanent.

Symptoms of lead poisoning include tiredness, a short attention
span, restlessness, poor appetite, constipation, headaches, sudden
behavior change, vomiting and hearing loss. Adults with lead
poisoning may be irritable and disoriented [3].

Chromium toxicity in humans varies depending on the form of the
compound, its oxidation state and the route of exposure. Studies
show that there is little or no toxicity associated with the trivalent
form of chromium, whereas hexavalent chromium compounds are
classified as carcinogenic to humans by the inhalation route of
exposure, based on sufficient evidence in both humans and
animals. The critical health effect on which to establish a guideline
for chromium in drinking water is diffuse hyperplasia of the small
intestine, as it is the most sensitive endpoint and a precursor of
tumor formation [6].

Acute toxicity arises from the ingestion of excessive amounts of
zinc salts, either accidentally or deliberately as an emetic or dietary
supplement. Vomiting usually occurs after the consumption of
more than 500 mg of zinc sulfate. Mass poisoning has been
reported following the drinking of acidic beverages kept in
galvanized containers; fever, nausea, vomiting, stomach cramps,
and diarrhoea occurred 3-12 h after ingestion [13]. Ingesting high
levels of zinc for several months may cause anemia, damage the
pancreas, and decrease levels of high density lipoprotein (HDL)
cholesterol [2].

Even though we require 1,000 micrograms of copper daily in our
diet, elevated levels of ingested copper can be harmful. Elevated
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levels of copper for 14 days or more can lead to health problems
such as permanent kidney and liver damage in infants under the
age of 1 year. In adults, high levels of copper can cause digestive
disorders such as nausea, vomiting, diarrhea and stomach cramps.
People affected with Wilson’s disease, a rare genetic disorder that
affects approximately one in 30,000 people worldwide, cannot
excrete excess copper. Copper can accumulate in these individuals
to dangerous levels and, if not detected and treated, can cause
death [4].

Iron is an essential element in human nutrition. Estimates of the
minimum daily requirement for iron depend on age, Ssex,
physiological status, and iron bioavailability and range from about
10 to 50 mg/day. The average lethal dose of iron is 200—-250 mg/kg
of body weight, but death has occurred following the ingestion of
doses as low as 40 mg/kg of body weight. Autopsies have shown
hemorrhagic necrosis and sloughing of areas of mucosa in the
stomach with extension into the submucosa. Chronic iron overload
results primarily from a genetic disorder (haemochromatosis)
characterized by increased iron absorption and from diseases that
require frequent transfusions . Adults have often taken iron
supplements for extended periods without deleterious effects, and
an intake of 0.4-1 mg/kg of body weight per day is unlikely to
cause adverse effects in healthy persons [14].

Exposure to very high levels of cobalt can cause health effects.
Some people who drank large quantities of the beer experienced
nausea, vomiting, and serious effects on the heart. The
International Agency for Research on Cancer has determined that
cobalt is a possible carcinogen to humans [12].
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Low level exposure to cadmium decreases bone density and
disrupts bone composition. Rapidly growing bones are the most
sensitive to these effects, so children are at an increased risk.
Cadmium does not easily leave our bodies and tends to build up in
the kidney. As a result, both shorter, higher exposures and lifetime
low level exposures to cadmium can cause Kidney disease in older
adults. Although cadmium can cause cancer when inhaled, there is
little evidence to support that it can cause cancer when ingested
[10].

The aim of this study is directed toward assessment the chemical
quality of drinking water covering six different samples in Tobruk
city with special focus on some health concern heavy metals
(Cadmium, Copper, Iron, Chromium ,Zinc, cobalt and Lead) using
flame absorption spectrometry and the results compared to the
maximum contaminant level specified by the World Health
Organization and Libyan Health Organization.

Tablel.Guideline in drinking water by Libyan Health Organization
(LHO) and the World Health Organization (WHO) [16].

Heavy Max. Acceptable. Conc. Max. Acceptable.
element (LHO) (mg/L) Conc.(WHO) (mg/l)
Lead 0.05 0.01
Zinc 5 )
Chromium 0.05 0.05
Cobalt less than 1 Less than 1
Cadmium 0.005 0.005
Copper 1 1
Iron 0.3 0.3

Total dissolved solid (TDS) is the term used to describe the
inorganic salts and small amounts of organic matter present in
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solution in water. The principal constituents are usually calcium,
magnesium, sodium, and potassium cations and carbonate,
hydrogen carbonate, chloride, sulfate, and nitrate anions. The
presence of dissolved solids in water may affect its taste. The
palatability of drinking water has been rated by panels of tasters in
relation to its TDS level as follows: excellent, less than 300
mg/litre; good, between 300 and 600 mg/L; fair, between 600 and
900 mg/L; poor, between 900 and 1200 mg/L; and unacceptable,
greater than 1200 mg/L. Water with extremely low concentrations
of TDS may also be unacceptable because of its flat, insipid taste
[15].

The present study was carried out to verify the quality of bottled
drinking water used in Tobruk city, eastern Libya; in specially to
detect the toxic elements and heavy metals, and also to determine
the total dissolved solids (TDS).

Experimental
Sample Collection

Bottled water samples were collected in Tobruk city located in
Libya. In the sample collection, bottles used for the samples were
previously rinsed with double distilled water. 6 different brands of
bottled water samples were bought from the local markets of the
city for lead, copper, zinc, chromium, cobalt and cadmium
determinations. Samples were brought to the laboratory and kept
in the fridge prior to analysis.

Sample preparation
The collected samples were transported to laboratory, upon arrival
at laboratory, 1 mL of concentrated nitric acid (HNO3) was added
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to each 100 mL of sample and the samples were filtered through a
filter paper. Then 10 mL was taken for AAS analysis.

Instrumentation

Heavy metal analysis on drinking water was done to analyze lead
(Pb), chromium (Cr), cobalt (Co), copper (Cu), zinc (Zn), and
cadmium (Cd), These samples were analyzed by using atomic
absorption spectrophotometry (Thermo scientific iCE 3300AAS)
instrument,( U.S.A). With hollow cathode lamps and air-acetylene
flame was used for determining the concentrations of these
elements. flame atomic absorption is a common technique for
determination metals and metalloids in samples.

Determination of Total dissolved solids (TDS):

The total dissolved solid were detected by TDS meter ( TDS-3 HM
Digital) (U.S.A). The TDS were detected according to the
following methodology:-

o Calibrate the TDS meter by standard solution (distilled
water).

Immerse the meter into the sample of water and wait up to
one minute for steady reading.

e  The reading is observed after the indicated value becomes
constant.

Result and discussion

The TDS content in water samples were shown in Table 2. The
results indicated that the most of samples are suffered and had low
quantity of total dissolved solid except sample of Kh. which was
recorded 235 mg/L. Moreover; the results explained that samples
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of Yk. And Ka. had the lowest value of TDS and had been lead to
become unhealthy as a very low concentration of TDS has been
found to give water a flat taste, which is undesirable to many
people.

Table2. Total dissolved solid (TDS) content (mg/L) in water samples

Company TDS
Kh. 61.5
YK. 4.8
Ba. 235
Th. 45.5
Ka. 5.19
Sh. 83.3

The concentrations of heavy metals in samples of bottled water
were presented in Table 3.The results of seventh heavy elements
concentration showed that high levels of lead was recorded in
those samples which belonged to samples Ba., Th.,Ka., and Sh.
with values of 0.054, 0.080,073,0.079 mg/L; respectively. These
concentrations of lead are greater than that recommended by LHO
and WHO. Therefore, this sample of water is not recommended
Due to its toxicity by lead element. However, the concentrations of
lead in the rest of two samples Kh. (0.038 mg/L), Yk.(0.040 mg/L)
were not exceeded the allowed range that recommended by LHO.
The levels of zinc in all studied samples were lesser than the
recommended value. The results indicated that concentrations of
chromium were 1.4, 1.7, 2.03, 2.4, 2.8 and 2.9 mg/L forKh.,Yk.,
Ba., Th., Ka and Sh. samples respectively. However, these
concentrations were too higher than that allowed value (0.05
mg/L). As it is clear, the content of the chromium is very high and
therefore this sample of water will be a source of serious pollution
to the consumer.
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The result in Table 3 indicated that the obtained concentrations of
cobalt in bottled drinking water in three samples were 0.4613
mg/L for sample Kh.0.4411 mg/L for sample Yk.and0.9235 mg/L
for sample Ba.were lesser than 1mg/L as recommended
concentration. However, the concentration of the same element in
the rest of the samples were 1.8291, 2.0584, and 2.0409 mg/L and
for Th. sample, Ka. sample and Sh. sample respectively. The
concentrations of these three samples were approximately two
times greater than the specified maximum contaminant level of
cobalt in drinking water.

Cadmium is a very toxic metal and it should not exceed 0.005mg/L
in the drinking water (7). Its concentration in all samples was very
high comparing with allowed value, thus there is no doubt that all
samples studied were contaminated by cadmium. However,
Sh.sample was recorded the highest level (0.1mg/L) so that it is
more dangerous.

The results showed the concentrations of the last two heavy
elements were copper and iron, which all of their concentrations in
all samples were in the allowed range and not exceeded 1mg/L for
copper and 0.3 mg/l for iron, as they are shown in table 3.

Table3.Flame AAS Results for Bottled Drinking Water.

> Concentration of metal (mg/L)

3
§ g Lead | Zinc Iron | copper Cadmium | Cobalt Chromium Iron

(8]
Kh. 0.038 | 0.0264 | 0.01 | 0.1191 0.027 0.4613 1.4353 0.01
Yk. 0.040 | 0.0377 | 0.01 | 0.2072 0.033 0.4411 1.7199 0.01
Ba. 0.054 | 0.0344 | 0.02 | 0.1888 0.072 0.9235 2.0307 0.02
Th. 0.080 | 0.0361 | 0.1 0.2565 0.0882 1.8291 2.4049 0.1
Ka. 0.073 | 0.0363 | 0.02 | 0.3238 0.0738 2.0584 2.8266 0.02
Sh. 0.079 | 0.0642 | 0.12 | 0.6116 0.1 2.0409 2.9849 0.12
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Conclusion

The results showed that, the water are unfit for drinking because of
their content from heavy elements, in spite of Kh. sample was less
of them content from heavy metal , as some of element have
exceed the allowed level such as Lead. Based on the results it can
be recommended as safe drinking water after treatment of it. The
water of Kh. is the best type of water in terms of its toxic content
because it is groundwater compared to the rest of the samples,
which in fact is a non-groundwater source. While the rest of the
study samples were contaminated with heavy metals such as high
concentration of lead, chromium and cadmium. In addition, the
amount of the total dissolved solids in five studied samples is less
than 100 ppm it is only Ba. Sample was above of that value.
Therefore, it seems that more care should be taken to monitor the
drinking water Before consumption. It is clear that samples of Kh.
andYk.are the best at least the amount of heavy element is less
than ideal limit. This because the two samples are ground water.
So the results obtained from this study suggest a significant risk of
the toxicity of these heavy metals.
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