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Abstract

Everyone agrees that the internet has become a scientific
revolution today as a result of the abundance of knowledge and
information that an individual obtains from this network, and that
the use of the Internet is a common practice among students today.
Consequently, this study sought to know the effects of the use of
the Internet on students using it, on the part of educational
attainment« and focus on both positive and negative effects, using
the descriptive approach, using the descriptive approach. The
researchers used the study tool, the questionnaire. The
questionnaire included a number of axes containing 26 items.
The sample of the study consisted of students in Tripoli, which
numbered 120 students. After collecting the questionnaires, the
researchers obtained only 100 questionnaires, as they were not
retrieved or completed« which represented 83.3% of the original
sample. The results indicated, according to the pivots, that 95% of
the students have a subscription to the Internet, 5% do not have a
subscription to the Internet, 88.6% of the students have a home
subscription to the Internet, while 11.4% do not have a home
subscription. And 70% of students use the network from 5 hours or
more while 30% use the network less than 5 hours, 65% of
students use scientific sites while 35% use public sites, 86.3% use
phones while 13.7% use the computer.
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Abstract

Libya is witnessing an increase in the rates of road accidents, and
it has become clear that the number of victims of deaths, wounded
and disabled due to traffic accidents exceeds the number of people
who are killed or affected annually by various forms of security
conflicts and disputes, and despite all efforts made by the state to
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reduce this dangerous phenomenon that causes daily Tragedies for
families where a day does not pass without recording dozens of
accidents in various regions, which made Libya ranks first in the
Arab world in traffic accidents, which claimed the lives of
hundreds of thousands of lives. Where traffic injuries are one of
the main causes of death for young people aged 15-29 years.

Key words: Traffic accidents, Libya, traffic safety, age group,
global facts, local facts.
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Abstract
The term of slums is used to define housing with poor and
deteriorating conditions, and today the term slums is deep and
dispersed. It has many meanings and contents and is bound by a
set of influences and variables in all aspects of life. While
scientific and social studies indicate that most slums are decrepit
and their populations suffer from difficult social and economic
conditions, other studies have shown that not all slums are poor;
where there are slums, whose residents live in better social and
economic conditions. This reflected well on the general features of
the built environment of these areas, and this means that there are
many aspects and features of these regions that we cannot all
define in one form or put them into a unified model.

From this standpoint, this research paper came to highlight a
different model of the concept of slums called by luxury slums, in
order to provide a greater opportunity to get to know and
understand the realities of these areas, and the possibility of
benefiting from them as models and study experiences that allow
new perspectives in modern and future urban studies.

Key words
Urban Growth, Luxury Slums, Slums of Hope, Slums of Despair.
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Abstract: The objective of this research is to examine the
relationship between money supply Libyan economy and GDP per
capital during the period (1980-2014) and analysis, and through
review of the theoretical framework and its identification
problematic research study used a co-integration test to see the
direction of integration in short and long term also used Angel
Granger test of the relationship of causality between the variables,
the study reached several conclusions, including the absence of a
joint integration between variables and therefore used (VAR) to
test the study hypothesis, which indicates the presence of the
impact of money supply to GDP, It concluded there This study
aimed to determine the relationship between the money supply in
the is no impact for money supply narrow and wide on the gross
domestic product, as well as, the Granger test indicates that there is
causal relationship between money supply and gross domestic
thus GDP is the variable influencing the money supply, <product
and attributed the researcher to the nature of the Libyan economy,
which is an oil the overall domestic product. The recommendation
of the study is the need to follow the effectiveness of fiscal and
monetary policies to diversify income sources in Libyan economy
and development of the banking sector for increasing the level of
its contribution to GDP

-

1dadiall
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VI ol el alane 3 Alalal) 4glaill Cojliaall YISl g5l (ha S 2
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- 4104.6 | 1205.7 | 2898.9 | 2213.2 | 685.7 | 1980

1.2 4175.7 | 1464.3 | 2711.4 | 1943.8 767.2 | 1984

- 4712.2 | 1700.6 | 3011.6 2112 899.6 | 1988
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sasgll Jda dsagaxe ol agay ST LAY 3 (Dickey & Fuller) - sl
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D3 dpags LR aae Armill Jed aa 1 = A il 13 Lad A ded

D3 g pdes JLEY) Jpd e HO Gemill Jsd ¢ 1= A tHI sas)
Al aal) t e Leiliay Apunal t dad Cilaay cllig A < 1 :HO sass)

JPATRNS G.S)A.ﬂ‘ JSS aaan Camgy Lo 13 o)l

asgl) o ,Lad) (3) Jeaa

(3) Js»> Variables LN(GDPUR) | LN(M1) | LN(M2)
ADF 1.433 2.172 2.450
Intercept
Prob. 0.999 0.999 0.999
Level
Trend & | ADF -2.180 -0.636 1.377
Intercept | Prob. 0.484 0.970 0.999
ADF -4.277 -4.984 -4.003
Intercept
1%t Prob. 0.002 0.000 0.004
differ. | Trend & | ADF -3.986 -4.478 -5.045
Intercept | Prob. 0.024 0.008 0.002
Integrated
LN(GDPUR) | LN(M1) | LN(M2)
Intercept I(1) 1(1) 1(1)
Trend & Intercept I(1) (1) I(1)

Gl o () amgall Slad S aladiulisaagl jia ladl il e
IV adiall 2o gilhsiase 2e 38 e ¢ IN(GDP), In(M2),In(M2)
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e apbii pamy (Ho) prall imp Jod 2ty JUllyy o(Trend) gl olasly
(Level) ssiwall die fyuaiall ag)hiin) Ao pais Al (Hy) (iad)s o puiall
Legl o) ans clynal) »2gd V) 3yall 3af aie .l (0) dypiall daall dic
sie (Trend) el olals (Intercept) adaiall aie 1(1) (J5Y) Aayall (pa 88
pre o ait A (Ho) paall B md) (inas (%5) (e ST idlaial
ol o s s (Hi) Al Zpm il Jsls J¥) @il die cbpuriall 4l i
(%35) e JE Adlaa) dies 1(1) dsY) @il ie bjfinse il ypiial) apen
iaaddal) aplady) -2
oo (ol calal) il HLERY Al dadll of Jsaal) il e
A Jsd rar ¢(0.404 ) ,LiaY) Allaal dad cuilS 3) HLaaY) 4y giae
ol il Wl Lads Lagysi deyse asalll Silgy of e (it ) aal)
25 (0.718)0dlaaY) aied cialy il il o) Jlsial) Undl) uilas axe
oulad pae e gant Al (HO) Jsd () ey Lea clilianl) dygina ye
sdall Wadll Guilasy ABEN (H1) Gabys Slsdad) Uadd) opla

Gparal) SULERY) (4) dsis

Lagrange multipliers statistics

Heteroskedasticity . Serial Correlation
Test Normality test Test
F.' . Prob. Jarque-bera Prob. F-statistic | Prob.
statistic
0.335 0.718 1.8120 0.404 13.257 0.001
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dallee 3 of axy (Serial Correlation Test) ;Laa¥) clalis AR(1) Ludul)

«(0.614) Msa HLsad i lainy) Gadll cunly =3 gaill AR(1) 2lialy AISEA)

S (H1) Al Gl ) ) s il

iadl) halal b Las) -3

Sl gl L) (5) dsss

Lag Log L LR FPE AlC SC HQ

0 12.97711 NA 0.000103 -0.665141  -0.525021 -0.620315
1 103.5924 157.0664* 4.50e-07* -6.106158* -5.545679* -5.926856*
2 108.7806 7.955343 5.92e-07 -5.852042 -4.871204 -5.538264
3 116.8099 10.70571 6.66e-07 -5.787328  -4.386130 -5.339072

i) Sl shalall sy ) e
Db ca (1) (& Jie) sl sl 55

Schwarz information criterion

rdl ) Jalstl) Las) —4

8yiise Ledl ¢ z3saill il pial Aiall) Jludldl i) il <yl
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Al ) i a8 g (1) daual) (e AlelSie Ll inay o(%5) e
Jushall Ja¥) 8 agin ABDle 4t mity lpriall o3 o dljidie JulSS 25ay
s34 e i€l Jal 5ag(29022007¢ 3l 3o e ¢ cOlim o 2ana)
(6) Jsaall mamsys il Julill (Johansen) jlodl aladiu o AKAA)
obisls (Maximum Eigen values Test Max) calSI jaall jloal =il

%35 Lysina (ssise die JaY) Ak ADle 35a5 ol (Trace) )
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Trace Test Max—Eigen Test
Hypothesized Trace Critical Max—Eigen Critical
Statistic Values 5 % Statistic Value 5%
None 34.99841 42.91525 21.04264 25.82321
At most 1 13.95578 25.87211 8.704231 19.38704
At most 2 5.251545 12.51798 5.251545 12.51798

dag pde Al zisalll clpuaial yidall Jalill (Johansen) jloal it i
el Ja) 8 chariall 038y AR o iy Les clriall G LelSS 4aie
Uia 25mg o2 e oty A (HO) adall 4 J5id & 4ile (Short Run)
A 292 (Ao patl Ally (H1) (adyy zasail) & clpiall o iide ol
o8 i JUllg %5 Asine (s5ie Mo zdgaill iyt Ga b JLlS
pladiuly padll JaYy 2 dndl jailje(Granger's Causality Test) jLaal

(VAR) ¢35
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1ia ¢lya) 2iey o(F-Statistic) jlaal o iy JS5 daing ) cc)yaiall
Cum LIV 138 ehya) Tl o3y el shlall ¢y axe apas cany LasY)
e s ol 5558 (1) ladey Aol r3seal) shalll 8 sae dad sl
L) A 5% o Lala gl el e el o SML yaally (SC)
e i) o ADe aa g Y asl o ol A A ) colany) dalal
Ll aladiuly sl o Alaleall jpa @ A DA G 2y eClyriall DL
Cromwell. J.B,Hannan. M.J, Labys.W.C and szl cilay,all
:(Terraza. M. 1994, 429).

Y, = ¢1(B)Yt +¢2(B)Xt +G,

Q)Y 4,8" 4(®) =Y 8

2 SCRy Ll Sy s 8ysial) (oo Ayladl) wl clihadl Cilagya g pame iy o
i) Cilagye ¢ sene cauny o5 Y, = ¢ (B)Y, + B, 400 dalaall 006 Waaay
F— olia¥) ddlias) Glua 20 e SCRy Ll s 5aiall e dladll 4l
:statistic

Fo SCR, —SCR,/P

SCR,(M —N)
N=P+9+2,M =T -Max(P,q)

ciliiall iajl) slalall ey e Paliadl o claliad) sae Tiogl dum
Aoyl @yaiall el shalall &l ase g sl
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Trend Causality Lag | F Statistic Prob Decision

IN(M2) > In(M1)
IN(M1) - In(M 2)

0.00260 0.9597 No
1.48126 0.2334 No

In(M1) > In(GDP) | 1 0.41252 | 0.5257 | NO
IN(GDP) —> In(M1) | 1 6.74056 | 0.0146 | Yes*
In(M2) > In(GDP) | 1 0.21088 | 0.6495 No
In(GDP) — In(M2) | 1 8.73573 | 0.0061 | Yes*
1
1

s Celal o) pigall Al yashe HLial milis of Jaall e LDy
(GDP) aplall jlal dlaay) Asall zolill o aals sladl @ld Gy Al
On AR 8 Al dadll oY el (M1) Grall Jadly 358l (mpe
oais Alls (HO) (b a3 Gllil (%5 (e Jil F-Statistic jlaa) caus (il
ABle a5y (Ao pais Al (HT) Jsds copriall (o Ao A8le 295 arn
(GDP)aplall Hlaul Jlaay) Aadll alall salyy olé by «Lagiy A
&b sl 33l o (e Ja Lea (M) Gaal) Gimalls 3583 mge 33l ) (5053
dpaj pad) S e Mgl Gaje a8k () o5 (dlal) ol sl
Lia Lol o) 3 e Jleay) o) malil) & jigy gl Syl o Al 2
Alia QNS sl e (A s 0 sp Sl Aad) @l o e dase
(GDP) dgplall jlasll Jlaal) Aaall m5lll s aaly sladl <l Gy A8e
O AR 8 Alaa) dadll oY el (M2) Jalill adly 35l e
oais Alls (HO) (b a3 Gllil (%35 (e Jil F-Statistic jlaa) caws (il
ABle apay (Ao paid Al (HT) Jsds copriall (o A A8le a9 aam
(GDP) dplall bl Jleal) sl il salyy old Il ¢Lagi Ay
b sl 33l o (Ao Ja Lea (M2) sl Jimally 35880 (mje 33l ) (5353

96 Copyright © ISTJ 4% ghae aaal) (368a
48 g  glall 4 gal) dlaalt



International gt A
Science and Technology Journal Volume 22 sl A —

il gl Ay Ll July 2020 sis: ISTIJ/&

A pad) i Lae (M2a580 (mye 3015 () (255 (Sl Aol bl
Lia Aol o 3 o Jleal) Aaall bl 3 gy gl Jglatl) oy ALY Gl
oy e gl Gase (s e Jleal) Jaall w8l o e dpnse
A el sag Auhall b Jid) paial s Jlaa) Jlad) @) o Gas Lee
A ol Sl dapda ) Gl 8 ) ) (hays 8 (laje (B Sis
L) Clyiall IS (4 sl il ooy dhadill i) (Ao LIS adieg

(GAY) Adad)

:(VAR) _\)
Gsia e T-Statistic  jLaal dad of ) ) Jsaall mils s
@sine 431 V) INM2NMT sl 5 Gl imally 255000 onyal Aoty Lolias)
oase o A o ) el Lee GDPaiall J39) kbl 5% sie Lilias)
daafize st Leld Ul A cud 258 paje s  Jleal) Aol bl 2l
Giall Giaddly 358l Gaye b sl il o JleaY) sl @bl o
Db (s dal) (ll) S dada ) Gl 8 cundl Galll (giaas adslls
cgabai®Y) Lzl Ja e il g8

Vector Auto regression Estimates ,Lai) (7) Jsa

LN_GDP_CU

LN M1 LN M2
R _ _

LN_GDP_CUR(-1)  0.928149  0.253073  0.183457
(0.12171)  (0.08621)  (0-06966)

[7.62616]  [2.93567] [ 2.63342]

LN_M1(-1) - 0.657247 -0.232795  0.173634
(0.65973)  (0.46730)  (0.37763)
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[0.99623] [0.49817] [-0.45980]

LN_M2(-1) 0.584881  0.608921  1.030035
(0.65650)  (0.46501)  (0.37578)

[-0.89091] [ 1.30948] [ 2.74104]

C 0.299009  1.13842  -0.433042
(0.83220)  (0.58946)  (0.47635)

[0.35930]  [-1.93130]  [-0.90908]

R-squared 0.977435 0.985668 0.988455
F-statistic 404.2821 641.8975 799.1031

rdl) Cilpa gy @il
elslls Grall by 358l (mpe (g A ABLe Al ) ) Auhall liass
DL Jlaay) sl i) ofy all) sLai@V) 8 Jleal) Al bl
Uglaial) a8l S G e 38l Gaye Carn (53 Jiial) axiall sa dplall
& Sl Al bl il Jalse oa Ad ) gilaslly ol Goull 6
Bl ang ¥ al e pat Slly (HO)paal daah iy ades ¢ yuall) sadl)
¢ GDPiglall jlaull Jaa¥) adll malilly (mIm,) a5ail) (e o G
2V A Ll VI A A8 agay e ats A (A7) Adad) dpca ) Jiig
dapb ) daill oda Gl (a5 Ao oy dpuSe Ao Ay Ladd padll
Agaiilly el Lypail 2 gll Haiadl) e Tadil) Jhay (o215 dpmp)ll  ulll DY)
Glelaill Jypai 8 siaaall 1ia 2ladiul 5ysyaa Sualll asy L@yl
Gl e Aaalill SUEY) DL it (6)a) Jas salias asi dal e )R
358l Gape b aSail) 4oail) cullall e Gl dudlad) (315 b Sl e
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oas Gals Aalil) 3aly)s Apalilly galll Jasail Haias 4ie dlaagy (53 (5l
cleadlly aludl e ¢ L)Y

Al gl

sl sylal) culiliaal (Aabisg el 53 pal) Ll Copeadd dygidl @l [1]
2009 2008 2006 <1998 lasy) cassl) cilaslaall dihagl) Zigglly

o il Johall (b sl 3 ((2009)caena G35 (Bl 2o ug i [2]
coselall aaedl cplal Glaal ¢ il 3 el ol

Uas o(@3lasll a8 5)88) aplasll gl sk ((2005) s ae calasy Hlaa [3]
54 23l gy ¢ il g L)

(g cdogall Liagdl) Sy celsadly 25510(1984) oy ol s [4]
Lol

2 mall jrug a5l Gaye G Al A () )53 mal ) dilae 3]
Alex.j.Agric.Res. vol.58,N.2, pp.149-160, 2013 &laa Lyl
(Arabic)

Jalkall clddle s Ll A1 (2007)¢3al) 22 yeae (1 (Oliys (p 2ena [6]
Aplaly Apnloal ladd Alaa cuisis Sl (o Slaals 258 C Gal3ial
) aaad)

:dgiaY) aalyall

[7] Cromwell. J.B,Hannan. M.J, Labys. W.C and Terraza. M.

(1994). Multivariate Test for Time Series Models, SAGE
Publication, Inc, California, pp 73-80

[8] Dickey, D. and Fuller. W. (1999). Distribution Of The

Estimators For Autoregressive Time Series with Unit Root.
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Journal Of The American Statistical Association No 74. pp.
427-431.

[9] Miller, Stephen., 1991, “Monetary Dynamics: An Application
of Co integration and Error- Correction Modeling.” Journal of
Money, Credit, and banking,23 (May, 2005).
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Aalany) asbiall slad) ali 3 5 55all 4y Jalall
(b Adpday 2ppdill) 5 £ U) S 5 (lany (o dipdal A )
aaad) Adpidia gy (s puaia |
Gk /ALl 5 4 )oY o slall O gaS Mol agadll

info.himfs@gmail.com

tuaddall

evlid) Slad) Al 8 dud) dplay) Jalsal) e ol ) duhal) o34 cdoa
Atey 2l 5 el GlGE Gany o agtuld Ay DA e ellyy dslasy)
c0s &5 cale U< Aduagl) Alan¥) i) e dull cadel My 3y
Aalal) Al 8 Ayl 5yall (553 (e Cisane 75 22e e gl 8yl
cGiyh dne dlelad) alalls

T Ay Ol e (gt Glatiud Bl slacly Gald) B8 Cus

) DY) ) e ppbiall ajlad) 8 sl Sy Al 1 V) L il
e aobiall blad) & c¥slid) Sy Al Al Ayl (gLl el
Ggylay) selel) ) laay) )

Ge Alle dagyd gl Lyl S dllia- 1 rgilil) e degana ) Ashll il
G Anlan a2 (bl bilal Al ) ol L Auhall dne cilS)al

sl agh axe aie a2 Auhall Aue VA Sl ag)lial Byl sl Ay
Glel U e saiee G a3 0 e ST ade S Gy Ly
dela o Jaally Lol s Lednn Bl o cagill Al die S50

Al due AL gl el gl ci gl G5y AEE 3 SUA aa g —4

101 Copyright © ISTJ 4% ghae aaal) (368a
wu ?3""“ @3.\1\ M



International gt A
Science and Technology Journal Volume 22 sl A —

R R ERAE uy 2005 NG| /&

oy VA GlSGE aste ald Byopa ]t Ly Aual) Cuagl By
o2 B el iy Al Apdll jealiall HLEs) G panadlly (il Ll
alal lile cVlad) lys J8 e gl galall 5l 0 Y G2 s,
OlanlsY) ol 8 awgil=3 Aplayly Lolall sl ) jualiall lsal
Jasll=4 calailly daalall cpal) i) o lady cplalall QLWSY Gupyaill digal)
@nde Qw5 oldiu) AdSy sagdy Cidl Ll ol e o) o
Bagadly AdSall s o ydall B Glaaall n Qs @ass o a)lill
Ldhiall 4l abul) gy apliall saall Auhally alaa¥) 8)5 a6 «dll,
Olelall Calide dgean & JalSHl) s e Jaal=7 cpg e JS Aaglal dpulidl

e Lad JlailVl dplans) (Bady deiall Jandl (38 (565 el

Abstract:

This study aimed to identify the administrative factors causing
delay in the completion of construction projects through a study of
its application on some construction and construction companies in
Tobruk city. The study relied on descriptive statistical methods in
general, and the questionnaire form was distributed to 75
respondents with Experience and knowledge in public and private
companies operating in Tobruk.

Where the researcher prepared a questionnaire form that contains
two hypotheses: -

The first_hypothesis: the delay of contracting companies in the
completion of projects due to the lack of leadership competence,
the second hypothesis: the delay of contracting companies in the
completion of projects due to the lack of administrative efficiency.

The study reached a set of results: 1-There is an administrative
defect in a high segment of the study sample companies, which led
to delayed completion of projects, 2-There is a blurry vision in
project management in contracting companies. The study sample
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resulted in a lack of understanding of the priorities and what
should be focused on more than others, 3- There is no self-
evaluation It is continued by most companies, the study sample, to
find out their weaknesses, study their causes, and work to solve
them, 4- There is an imbalance in the culture of time commitment
among most contractors in companies, the study sample.

The study recommended the following: 1- The necessity for the
founders of contracting companies and their boards of directors to
investigate and scrutinize the selection of the human elements to
which the management of these companies is entrusted, 2- That the
material wage paid by contracting companies should not be an
obstacle to the selection of elements with leadership and
administrative competence, 3- Expanding the establishment of
professional academies For training to provide workers in the
construction sector with scientific and theoretical expertise, 4-
Working to raise awareness of the importance of time, its
limitations and how to invest it, 5- Training project managers to
achieve a balance between the three project outputs, which are
cost, quality and time, 6- The need to pay attention to a good study
of projects and develop logical time programs appropriate to the
nature of each project, 7 - Work to achieve integration in the
efforts of the various workers by forming harmonious work teams
and achieving smooth communication between them.

o WY W Y

O B bl Jaall e dedia il IS alidl AL o LSl
palati £ gus (po VRN WSS Lol S AShalA) AplaY) calubad) 4pus Sl
Dl (B Gy AT HaE pgwy Al OYWESI @) axe
Sy cllly GSIL J8 e driall AplaY) b)) d8l) el a))sall
gopial sy Cilaal DG @lia o LS ecNVsliall IS, L lall Al aalic)
Sya g peall 5 A Bl o el ) dseall oy Leass ) Sl
bl 2w Adee Alga saat (3 QL) Al 58 el e
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Clegypie =2 AiSu he Glegyia =1 12006 seai il o aaly) L
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e s Al cillase ccalyUaddl ¢ gyl Jia Juall
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Abstract

Although the availability of essential medicines for heart failure is
one of the most important goals of national medicines policies,
their unavailability still considered a major problem in the
developing and development countries. This research aimed to
measure the availability percentage of essential medicines for heart
failure in Nafosa mountain area. A survey was conducted on the
availability of 7 essential medicines to treat heart failure in public
and private sectors in the period of 3 months. 5 public and 5
private pharmacies were selected from 5 different cities: Gheryan,
Yefren, Zentan, Asabaa, Jadu. The medicines were selected based
on their importance on heart failure treatment. This study showed
that the availability of essential medicines for heart failure was
37.14% in public pharmacies and 79.99% in private pharmacies.
The percentage of expired medicines was 11.67% in public
pharmacies and 5% in private pharmacies. On conclusion, the
availability of essential medicines for heart failure was higher in
the private sector than public sector¢ Also furosemide had the
highest availability percent in both public and private sector and
the reasons for that might be its fast effect and cheap price.
According to the results, the underlying causes of low availability
of essential medicines for heart failure should be eliminated. As
well as, the expiry date of these medicines should be checked
between time to time in both public and private sectors.

124 Copyright © ISTJ 4% ghae aaal) (368a
;\mb ?3""“ @3.\1\ M




International gt A
Science and Technology Journal Volume 22 sl A —

il agial Aulsall Al uy 2020 QAT /&

Introduction d..ia

adll 4o m e alill Gy Levie Gaant Al Ala) Chal aadiy Clil) i
abl Dl S ) £l o s da6all el ) dals 8
can DAl sl Pl LELY) Gllliadl s laie s S e gy
(2009« ) 583 saill J\i

Oy Maies palill 3 IS ce (il gl oSTg) a5l IS0 Q) a8 aasy LS
35 e galiill b JIAD) 1 aad 3y Ll Alaall JiE died D) o
Ala 8 5 Al dloasll cVDe) Ala 8 doay WS Al dladl 3 Sy
IS madall QB ey VD) ey By lil) Almal gyl i)
sl il Jaall g i) dog 3 sy LS 4508 (35 Sailae soe foalie
(20066 Lad) Gl lgall 3

& Al AU o Cua AL B dadnll A et QBN JS8 mlel
Ll Aoy <0 laie s oJah agall o 8l J2al S Jalyl) 3 Lgidasdle
3aadll il Gus Gl ge Hle (LL) Aplay) A Ly sl Gul
OS5 5 dast (g el L Lesale s clases QI 3 st Al Jlendls
Jas Mafiye Legi by Aails gabel hin Lad Cancally il Llas L e
A(2009¢4L) HlSl) D mall g i

Electrocardiogram ) SleS) ) Laladd PlA e Qlall L8 pad i 2y
Gl ad e @Al aadid deledll jaall 3ysas (1992¢0059)(ECG
Walker ) Ly 5 JalSH aall slaxts Lplal) clapiiy) Jads ) dypadl ilia sl

125 Copyright © ISTJ 4% ghae aaal) (368a
wu ?3""“ @3.\1\ M



International gt A
Science and Technology Journal Volume 22 sl A —

il gl Ay Ll July 2020 sis: ISTIJ/&

Gaaall aadiny M) (i) saa hadads DA e Lady (& Whittlesea, 2007
-(Scott & Solomon,2007)ldll J<&5 aas (3

A all @lhadl e\.\ilm\.g Treatment of Heart Failure &l Jié Gv@ Al
Glyalay Cardiac Glycosides Digoxin dulsll chlaws Silslly Diuretics
Angiotensin Gt s Jsaall sl cillaias B-Blockers by <l
Jittall Glpalag Inhibitors  (ACEI)Converting  Enzyme

-(2007¢ )22 sa)Angiotensin Il receptor blockers (ARBS) e OU

Essential Medicines for Heart Failure
s 0sS of camy lly il Qi 0l Bpuld dgal dess cllia
odag aayall JSI 40550 308l s Jlui_;} Laldlly dalad) dsall Gl

tot )
Hydrochlorothiazide (Low-ceiling diuretics).
Furosemide (High-ceiling diuretics).
Spironolactone (Potassium-sparing agents).
Digoxin (Cardiac glycosides).
Bisoprolol (-blockersp).
Enalapril ( Angiotensin-converting enzyme inhibitors).

N ok whE

Losartan (Angiotensin Il receptor blockers).
Literature Reviewai,lu il

259 il Jss Shandong dibie b Guall b duly cupal 2005 du

alall cpelill 8 Tas dipea Losartan daws of 4uhall oda 3 aag 4l
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¢uil<s Hydrochlorothiazide (HCT) 4w Ly %0 daill cuilS G alally
.(Qiang,2005) %80 o el Lalalls alad) cpellaill 3

AustV) e Aegene il Ad Jon WeBlayy lisw Leal Atlas) A
A (f Aglanl o3 Caungl 2005 & Js0 s b Aiedall Gl 20k
fres b dimn culS Losartan jilg duws i dastie culk HCT ilg
Gelders et )%100 ol daw CwilS Cum ol LWL Auhall a8 Jsall
.(al.,2005
s e 2007 L 4 WHO dlladl daal)l dakie g culd 4y b
Lsgie Jad b Jp0 AU 3 Aidall Gl Aulu) o) (e desens
(Cudlal) aiiie Jio @l gal Jp A0, (KD (sl (i)
il alall g Uadll 8 dysaY) oda il Aws of Auhall cma sl (bl ek
gl & HCT ilg s culS G alall plladll 3 Wajdls G oo B
%21 Ay Jllly %88 Ay ey %85 Ay (dlak 4 aldl)
Alall g il 8 Ll %100 Ay Jibally %98 Ay IS5 %7 liusls
%10 Ay Jlly %100 KDy %5 Aasly Gty o)l dud il
A Of Ahal) Copelal LS (LSl A il yes %85 dybals %70s s
Gy NPT Ay ol Wdyuw A (=l gl 4 Enalapril el s
Cidlaiyy %100 desy dphdly %46 A il s %81 Ay sl
Aty LSl e O Gl g Uadl) 8 L% 98ty (lullyy %65
sy Dy %10 Doty Jlally (ladlasyy %404 dybd) 45 %30
.(Mendis et al..2007) s> & Jilsia ey %20
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Enalapril iyl Jilg gae o Wl 8 2007 Aie 8 mase ga)]
5 %65 OIS alall ¢ Wil s Enalapril s of aas HCT (Furosemide

A il Galdl) g Uadl) 3y %0 HCT - 5%100 Furosemide

Babar et ) % 46.9 HCT; % 81.3 Furosemide ; %34 Enalapril
-(al.,2007

Al Al gl byl Adlide Bys0l 5815 U 2010 diw Lagal Al mase B
cilS Ay o) ada il A o Auhall iy (J2all Auaidieg daugie A5 36

-(Mourik et al.,2010) =Wl ¢ Uadll & %57 5 aladl ¢ Uil & %26

a1 s Jea 2009 4 Hubei dikic 8 cpall 8 cyal du g
A 2ulS5 0 & palally alal) el 3 LoSTaN du of aa dpulal)
.(Yang et al.,2009) alally alall e lladl) & %80-50 <HCT

s Jsa ouall 3 Shaanxi dikie b Al 4y cual 2010 Hle 4y
alall cpelhadll 8 HCT 5 Enalapril daws of duball oda cijedal £pulu) 455331
Zigmn Laf lall g il b DIgOXin duws cilSy %0 Ay aa dipman (alally
gladll & Losartan ¢lgn jalg dads %25-1 (e paldll ¢ Uadll 8y %0 dasy
.(Jiang et al.,2010) %50-26 ( (alall g Uadl) a5 %25-1 (e alall

cailSs Apulu) Ayl g e Ailian) ela) & Glasall 8 2013 4 g
oo ST il alall ¢ Wadll a5 %75-50 alad) ¢ Waill & Furosemide i
.(Mousa,2013) %75

Haiti dilaie 8 daulu) £50¥) Jilg Jsa Alian) cupal Lad 2013 L b

$%35.2 Aale by olall ¢ Uadll & Enalapril dus of s dledll 150 3
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L @ulf jaldll pladll 8 iy %11.1 S aale 5 4e»y Enalapril
%82.9 il aale 5 dejay Enalapril dusg %85.7 dle iy Enalapril
%TT.1 palall glasll 3y %38.9 alall g Uasll & Furosemide duu cuilsy
.(Ghahal 65.7 Lalall g Usill b5 %38.9 alall sl s HCT dus culs
et al.,2013) %
sa Slegl il Ayl 815 e 2014 B dlBlpe B cual @al s
A il Galall plhdl) 3 LI %29 el gl i Digoxin ils A o
& %1005 alal) ¢ Uadll 5 %98 5)il55 A cuilSs Enalapril Ll (%33 ojlss
gl & %675 olall gluill 5 %98 HCT ilg dausy oalall ¢ Uil
glaall %100, okl gladll & %91 culk Furosemide iy ¢ alall
& T2 %38 il L) gllill i Spironolactone duws i ¢ alall

.(Dabare et al.,2014) =lall ¢ Uasl)

Study Design 4iu)al) asasi

o 2ay] WHO Zallal) daiall Zalaial dlail) Lajall alasinly G yall el
WHO Operational Package (2007 jlaay)) ool & Yauall acasl
for Assessing Monitoring and Evaluating country pharmaceutical
Gl e @hliin) e daaill sy ae JdsSsituation (versio2007)
Clill i (e dalles 3 Wil Guled e bploal o ) dysY) Jel
.(WHO,2007)

il WHO palladl daall dabiie duhaalss (e (il Jasisal) gl

G P maally Al ldanall OV meall (aY) laldly @bl
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Al A e Jall 3150 Jon laglas pen & Cua dalall il
Clil] i 2 Dal

Area of Study du)l) ddhis

Ll sl dledl) Gl 8 o s Al gai(asd) diall) s Jia
Glaslly SISy Oy Glaslly salas (pins Aabally gl :leihlia aal (hag
ey iy Jim asaall Sliaty (s e T2 oy Ausdi Jin Blalie (e payy
(e STOT1T ainluns e Gl 304,159 alSes 2o (lye ) Yseas
A(2012¢250n) a8/ dani] 72 AnlSu) 23S,

Areas Selection (zghlall L)

ey Ol s Aaballs Gl i (s st i (e Bl any LAl &

Pharmacies Selection clluall jLid)
10 Jloa) & Gus cpalally alall guellasll Jofi Cusy clblawall jlidl
Ola) & Cuayg dald Gl 55 dde Glla 5 oAbl JaY allua

Chall a8 dnae JS (e Adle lapa s Aald ddaua

Out—(a)la cimpe Lol 5Ss of slebia dalell dnall cilusall il
Ao Ale Ania Gl 5 QS gsanall Lelsall 4y Al ellay patient
G Al Adle)) clgiiaal Ll &5 Lddkie JSsaaly dele A dasge
hiuag alal) cadeil) Glpe Adaag alell (i ) A Bl Ghll

(el sola Ladisey alad) daslal) Ladfiass alall ol
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Aale Aaia A S V) 0 Cuay Aalal) cllauall las)
aa (ol (& glall e (il (b dall Do 4y dihie IS (e

csdla 8 ol Adaia byt B b 17 A daglal) 8 Al

List of Surveyed Medicines Al Lled 1) 4381 il

A) SLiall Aia gl Al AysaV) A0l 8 sasmge 05S5 O cang 3ya) AV
Aalledl e o vy (Ao J0 aal SSY) 0585 gy LG B
ol sa o lllanind () ALYl ehall plea) o S e S Akl
el el Jilas Al

danall Aabid Ll Ayl Al e Ayl 7o) & Al b
e 1y Jsaall 4 =l ;8 L& WHO Essential Medicines listallal
st Jan Adlaie 3l Qi) Aalee 3 Lginaa] Gulud

Lapal) Laleds A Ay Aaild gy 1 Jga
Essential medicines for heart failure

Digoxin

™

Losartan

Enalapril

Bisoprolol

Furosemide

Spironolactone

NN w

Hydrochlorothiazide
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Data Collection «.llyl) aea

Sl dgrall o Aapall and U sy cllall pmala 5 ded sl 598
el @l (B 1 Ll Gaealadl JS L 0pdn Akl la@illy o lall
O gl b lealsd ) Gl clebaY) plal & bl pes el
85l (pe lgapend o3 bl Lyl o W dpadlall daal) dalaial ddadll Aokl
.(2017/3/6) 554 Y (2017/11/14)

Obsiad) At 48y k0

Caghyll e adSlly il Ji dpel s Aty (aldll mad) zisa disd S
Gy Aussall B 5ilsie AadlEl) 8 oyl A Lulll) AV e (of ddyaag
cilS 13 Gaally Al 3 5ydlsie culS 1Y) Qi (i dyel asd S Ll
O] zisei & maals LS Aadlall dgiie dpulel (B8 Jad 4500 llia
2 e8y sl (8 2l

Ol Tigai 2 Josa

gyl o dadlal) dgiia 4ys4Y) SBlgie Al 4541
0 =Y 1 =pxi 0 =Y 1 =pa Qlil) Ja&d Aadlaal
[C] [B] [A]
Digoxin .1
Losartan .2

Enalapril .3

Bisoprolol .4

Furosemide .5
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Spironolactone .6

Hydrochlorothiazi

de .7

C gsana=[C'] B gsane=[B']

Ladall 4gai%=[C] = Jhigi%=(B?)
=100xB'+C! =100%x7+B!

Gl Jal Al A5 (e ApeS gl ln <l 1Y T " paas [B] asend) b
Dilsie e A5 eda culS 13 0" paay w5 eyl asy B Aaspal) 8 350
L) Ll Cuen [B'] Ji) 8 psenall Canal )Ll iy daall
SV 2aal) da e [B] sl Bus¥) gpana iy [BY] sl 5

100 8 Gopnyy (Aashall 2 455000
il L) A e LS ol i cal€ 1Y) "1 ) pacasy [C agenll b
Lgiie L) ol 058 Al Al 80" ) aeasy dpadlall dgiie )
Lgiie 400 Lsiall Lol Cann L[C1] Uil 3 g sendl Capal dadliall
S 2l e [C] Ladlall Lgiiall 4501 gsane pnniity [CF] Ladlial

100 3 oy [B] 5yl sall 435880

Data Analysis Ul Julas

& aamyy luea JG 4V i i) ) Qs 5 Gl pes 2
lie iy dmung Jolaa (b il puag oy el JS il lausgie Glua
coalal) g Usil) il alal) g Usil) iy
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Results zilill)
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(obe Anla¥) gl (oLl 8 Ausii i A 2 5 (B

S e duala Adapas dale dilaia ) el Gy Gllaua 10 dadi sl
Gl Jaall Al Aed i) hugie —: VIS ol s (e
ailS Laldll cldanally (%37.14 culS duis Juald dalad) daal) cillawall
G S el g adl) b a8 I ikl (alal) e Uadlly 3 )lie <%79.99

3 ) Jsall b e sa LS Gl S

aladl £ Uil B dadlall dgiiia 455080 Lsala) 4psal) JB1g5 e 3 Jga

sa QU O | Al | oLk
37.14 | 42.86 | 57.14 28.57 28.57 28.57 Asii%
11.67 | 33.33 25 0 0 0 e %
".' e
dadlall

Gasdy il A el of aag (2) Jsaall b mnse s LSy i) (st aay
Ll «%57.14 dpty alall L)l adias 3 colS alad) g Uadll 6 Calall s

e A g L J8 culS Ly %42.86 Ly sl sala Al
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Sl of ot Load il saa DA (e €%28.57 Gy (s Ol s dnglal!
i Loy %33.33 Ay sala il culS daadlall dugiie 4N A
Aadlal) dggiie Ayl ol L aag ol bl 3l Ly %25 Ay ol

b 3y sS3al) ol za s (1) J<al)

L SBURE A

WAl e

WOl Ak
B U e

[ IS NN

A % Ladlall dgtie %

aladl £ Uaill A Aadlall dguiia 435 Aualal) Apsal) g5 A 1. S
o s LS UK culS alall il b Alud) dp) il A W
(4) Jsxad

oaldl) £ Wil & dadlall dugiia Aea¥ly palu) L) 0155 Lo 4 Jgan

ualdl) g Uadl)
bogidl | Ldae | Dlae | Alae | Dlae | DGlaae | sl
Saadl sl | 817 | A oliad)
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Ld J3 L) cul sl e Lay %71.42 4ws dad) ddaa &
%25 ulS dadlall dgie dysa¥) dasi o Liad s bl P& 40 €%57.14
L maag (2) JSa) Lclaall 8L 6 %0 culS iy Glall Laa b

coalall o Uaill 3 dadlall dygiie dy5aV)5 dpnlu) 451 il

120
100
30 m bl ddaa
B el Rlasa
60 w8 17 daa
40 [ JERENE AT
B dal Adya
20 I
0 ; .
Al % Ladlall 4t %

waldl) g Uil A dadlal) Lgiia 451y Ll sl g8 e 2. JSA)
3sasall Gy alally alall cue Uil cp Qi Qb dgpl il da A5)liey
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i il ety %100 Gty Galdll g Uil 3 815 G el cilaid calall
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Cny Aalall Sl b laa o NS Q) Jad Al il daw 3l
daty g A el dlly Furosemide o aay (6) Jsaall & asasall
Losartany Spironolactone  Digoxin  jilg cuws Liw %100
s e Al Je %205 %20 5 %60 %60 <\ Hydrochlorothiazide

.%0) dasdy s Jil Ll culs Enalapril 5 Bisoprolol Ji

Lalilly dalall cldapall 8 s Ao S QY S L0l 855 4o .6 .0 gaad)

Ul b dgil) A | gl b Bgil) Ay 2ol a)
walil) alal
%100 %0 Bisoprolol
%100 %0 Enalapril
%40 %20 Hydrochlorothiazide
%60 %20 Losartan
%80 %60 Spironolactone
%80 %60 Digoxin
%100 %100 Furosemide

o aay daldl Gl s e SIS QB g dgeal il da 3)lias
%100 .. Furosemide 5 Enalapril 5 Bisoprolol J cuilS ilg du e
aals %60 “usy Losartan 2 %80 4w Digoxin s Sprinolactone e,
e S Aus o (4) JSED %40 A 4w Jib Hydrochlorothiazide

ope sl Gl e
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la e S Galally alad) cueUadll 5 Zys) il A 8 Gl sy 6. IS
Discussion 4.l
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Cony ol 028 Ajlie sy %79.99 culS (alall g Uil 3y %37.14
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gl 8 ojighy Cuipgd Lo 1) Jas Adws Auall sda el G g0l 8 plal)
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.(Jiang et al.,2010) %0 il culs
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s HTO SDppass %65 mDlaty b ol cui (ga ey %98 sl
Dabarely 26 il ~wall iy .(Mendis et al.,2007) %46 Juss %81
el ¢ ladll 8 Enalapril il das el WDy 8 2014 daw 4Dy
4uuig .(Dabare et al.,2014) %100 A Zuhall oda 3 o5dls Al dgaliia
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Gelders et ) %82.9 .l 5 4cj Enalapril 5 %85.7\<Haiti
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.(Jiang et al.,2010) %0 << Lalill ¢ Ul 3 Enalapril i
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Losartan .2
Enalapril .3
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WHO Model List of Essential Medicines 20th edition

Injection: 50 mg/ mL ix 3- mL ampowle (hydrochloride )
wndodarone
Tablet: 100 mg; 200 mg; 400 mg (kydrochloride)

12.3 Antihypertensive medicines

0 amlodipine Tablet: 5 mg (as maleate, mesylate or besylate).

Tablet: 125 mg; 5mg.

O bisoprolol* * indudes atenolol, metoprolol and carvedilol as alternatives.
Atenolol should not be used as a first-line agent in
uncomplicated hypertension in patients >60 years

O enalapril Tablet: 25 mg: 5 mg (as hydrogen maleate).

Powder for injection: 20 mg (hydrochloride) in ampoule.
Tablet: 25 mg; 50 mg (hydrochloride).

hydralazine* * Hydralazine is listed for use only in the acute management of
severe preg y-induced hypertens Its use in the treatment
of essential hypertension is not rec ded in view of the

evidence of greater efficacy and safety of other medicines.

Oral liquid: 50 mg/5 mL.

O hydrochlorothiazide
Solid oral dosage form: 12.5 mg: 25 mg.
Tablet: 250 mg.
* Methyldopa is listed for use only in the management of
methyldopa* pregnancy-induced hypertension. Its use in the treatment of
essential hypertension is not recommended in view of the
evidence of greater efficacy and safety of other medicines.
O losartan Tablet: 25 mg; 50 mg; 100 mg.
Complementary List
sodium nitroprusside Powder for infusion: 50 mg in ampoule

12.4 Medicines used in heart failure

Tablet: 125 mg; 5 mg.

O bisoprolol*
*0 incdludes metoprolol and carvedilol as alternatives.
Injection: 250 micrograms/ mL in 2- mL ampoule.
digoxin Oral liquid: 50 micrograms/ mL
Tablet: 62.5 micrograms; 250 micrograms.
O enalapril Tablet: 2.5 mg; 5 mg (as hydrogen maleate)
Injection: 10 mg/ mL in 2- mL ampoule.
O furosemide Oral liguid: 20 mg/5 mL [c].

Tablet: 40 mg

Oral liquid: 50 mg/5 mL.
0O hydrochlorothiazide
Solid oral dosage form: 25 myg

20th WHO Model List of Essential Medicines (March 2017) page 35
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O hydrochlorothiazide

Oral liquid: 50 mg/5 mL

lid oral dosage form: 25 mg

WHO Model List of Essential Medicines

20th WHO Model List of Essential Medicines (March 2017) page 35

20th edition

O ksartan

Tablet: 25 mg: 50 mg: 100 mg

spiromolactone

Complementary List

dop

Ifection: 40

12.5 Antithrombotic medicines

12.5.1 Anti-platelet medicines

acetylsalicylic acid

Tablet: 100 mg

clopidogrel

Tablet: 75 mg; 300 mg

12.5.2 Thrombolytic medicines

Complementary List

Powder for injection: 1.5

12.6 Lipid-lowering agents

0O simvastatin®

Tablek: 5 mg; 10 mg: 20 mg: 40 mg

* For use in high-risk patients

13. DERMATOLOGICAL MEDICIMNES (topical)

13.1 Antifungal medicines

0O micomazole

Cream or ointment: 2% (nitrate)

selenium sulfide

Detergent-based suspension: 2

sodium thiosulfate

Solution: 15%.

terbinafing

Cream: 1% or Ointment: 1% terbinafine hydrochloride

13.2 Anti-infective medicinas

v pirocin

Cream las mupirocin calcium): 2%

Ointment: 2%

Potassium permang,

Aqueous solulion: 110 000

silver sulfadiazine ol

Cream: 1%

Bl »2 mantns.

20th WHO Model List of Essential Medicines (March 2017)

page 36

—
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(Sodium di hydrogen phosphate monohydrate) gyl
5 Cr O3 %2) Jslaas BDH 48,5 0 %99 556 (NaH,PO,~1- H,0)

.(H3PO, 5%

resliml) ddags

(S )sinnally Aaall mluil) dan &Ll (e z3lad Ayl 138 & Caanii
s bl — Aheas dnaa dadl Goudl o lgdle Jganll &5 ¢ ae 10 kd (53
L e mlall aoa aohily Gl et DS zila 7 ol ladsa 14 4y
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Element\% S P Mn Si C Fe
Local Iron 0.015 0.028 | 0.800 ] 0. 160 0.200 Bal
Imported Iron | 0.020 0.018 | 0.830 | 0.146 0.320 Bal
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Ji ¢ (%5 HsPO; 5 CrO; % 2) Jsbadl alasiuly clisl) Calass o
Bha Aoy v el G plasiuly caing ¢ GKU Laugll el e
- dsie 42370

: JST Jabuugl

obag dilpas Lde Spal) dhie (hlpd e saall sbe A 20 s gan
DBl ol o 1 20 (isn g 5 Ly 40hene Aipao slse A58 (00
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SPUTUNE TRV I IS PSSR

L) o3a (b Lasdiwal) ST Jaleug¥ ibasSly Aljuil) Jidadll (2 ) Jsaad

Properties Drinking water Rain water Sea water
Total hardness (mg/l) 711 417 5810
PH 8 8.07 7.52
Electrical 567 694 775
conductivity(EC)
(Mg*?) (mg/l) 0.03 0.07 323
(Ca™) (mg/)) 51.25 44.68 104.4
NH,"(mg/l) 0.04 0.09 -
(CI) (mg))) 210 120 19,370
S0, ~* (mg/l) 195 64 -
HCO;™ (mg/l) 262 213 -
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Abstract

Nonlinear systems have great importance in physics, engineering,
weather, management, economics, population growth and many
natural phenomena. Perhaps the simplest way to represent a
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nonlinear system is to use the inverted pendulum. Since about the
1960s, the reverted pendulum has become one of the most
important and simplest models used to represent and study
nonlinear systems. This paper reviews the main control methods
used to control nonlinear systems and the techniques used to
achieve the best results

Keywords: nonlinearity, inverted pendulum, control methods,
fuzzy logic, ant colony, Particle Swarm, neural networks.
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ABSTRACT:
Plates are structural members that can be a slab, raft foundation

in building. They can be also part of vessels, airplanes or parts of
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some machines. Plates can be formed by isotropic materials or
orthotropic materials or sometimes laminated composite materials.
Plates are flat structural elements for which the thickness is much
smaller than the other dimensions. Plates may be classified into
three groups (1- Thin plate with small deflection 2- Thin plate with
large deflection 3- Thick plate ).

This paper is devoted to the analysis of orthotropic rectangular
plates of continuous boundaries using finite difference method as a
tool for such analysis. General forth order differential equation for
orthotropic plate equation and its corresponding coefficient
patterns of unequal spacing mesh were developed for the plate.
A computer program was prepared and used to analyze the plates
subjected to different loading with the variation of different
Poisson’s ratio and different modulus of elasticity in x&y
directions. It was found that the value of deflection decreases when
the Poisson’s ratio increases. It was concluded that the Poisson's
ratio has a significant effect on bending moment of the plate.
More sets of conclusions will be listed by illustrating them in
tabulated format and / or graphical diagrams that can be helpful to
the engineers that need to benefit from these contribution.

KEYWORD: Raft Foundation, Finite Difference, Rectangular
Plates, Orthotropic Plate, Boundary Condition.

INTRODUCTION:
Since Navier[1] in 1820 solved Lagrange equation of the isotropic
plate bending problems employed the double Fourier series for
a load and deflection relationships. Later an important approach
was developed by M. Levy [1] in 1900. When his solution is
compared with the Navier’s method instead of a double series he
dealt with a single series. Other important solution for the
problems of plate bending is the energy method by Ritz[1].

Many references were assigned as text books for plate analysis
such as Timoshenko [2], but with the high speed of personal
computers, orthotropic plates began to grasp engineering attention
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looking for exact analysis of plates to reach better economy of
material usage and high accuracy.

In literature review solution of an orthotropic simply supported
rectangular plate with uniform distributed load was illustrated in
details[2,3].

This paper is devoted to the analysis of continuous boundaries
for rectangular orthotropic plates using finite difference method as
analysis tool. General forth order differential equation for
orthotropic plate equation and its corresponding coefficient
patterns of unequal spacing mesh were developed. A computer
program was prepared and used to solve plates with different
loadings with variations in Poisson’s ratio and different modulus
of elasticity in x&y directions [4].

FINITE DIFFERENCE METHOD:

The method of finite differences is a tool to write sets of equations
for a specific purpose. In our case solution of Lagrange equation is
modified for an orthotropic plate as shown in Eq. (1).

4 4 4
Dxéj WioH oW + M=q (1)
oxt oxtoy* oyt
H=D,,+2G,, (2)
Where

D,.D, are flexural rigidities of an orthotropic plate.
G,, torsional rigidity of an orthotropic plate.
o} intensity of load per unit area.

This method is applied here to replace the plate governing
differential equation and the expressions defining the boundary
conditions with equivalent difference equations. The solution of
the bending problem thus reduces to the simultaneous solution of a
set of algebraic equations written for every nodal point within the
plate.
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Coefficient Patterns of Rectangular Mesh for Orthotropic
Plate:

The coefficient patterns of rectangular mesh are diagrammatically
shown in Figure 1.

D‘.
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Figure 1. Coefficient patterns of rectangular mesh for orthotropic plate[1]
Rectangular Plate Pattern for Continuous Boundary Edges:

The following Figure 2. Shown a rectangular plate for continuous
boundary edges. Two edges are simply support and the other two
edges are fixed support.
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Figure 2. Rectangular Plate Pattern for Continuous Boundary Edges

Typical Problem for Orthotropic Plate:

Consider a simply supported orthotropic rectangular plate for all
edges as shown in Figure 3. of side dimensions of a x b where a =
6 m, b =4 m, subjected to a uniform load of g per unit area equal
10 KPa, plate thickness equal 0.12 m, , modulus of elasticities in
x&y direction are Ex = 18 GPa and Ey = 12 GPa, and the Poisson's
ratio in x&y direction are v, = 0.3and vy = 0.2 are considered.
A computer program named Ortho was developed for computing

the deflections w, bending moments M x , My, and stresses O , |,

O yat a grid of points with an even number of intervals along

each side of the rectangular plate. Tables 1 show the central
deflection, central bending moments in x&y directions, central
stresses in x&y directions. Results and accuracy convergence were
demonstrated and are given in the form of tables and graphs.
Discussion of these results is listed in below. Four different
numbers of elements will be wused for the problem.
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Figure 3. Orthotropic rectangular plate simply supported at all sides
subjected to a uniform distributed load.

Convergence test using finite difference method:
The following table 1. Shows the results of orthotropic plate
simply supported at all sides under uniform distributed load. W,

M,, M,, oy, oy atcenter of the plate.

Orthotropic factors { Ex, Ey, Uy, Uy }.

Table 1. Results of problem at center of plate.
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Number of Total number of W at center M M
Grid spacing elements m x at center y atcenter
Nx x Ny N.m N.m
4x4 16 0.88357E-02 0.83350E+04 0.10182E+05
8x8 64 0.88900E-02 0.85479E+04 0.10567E+05
12x12 144 0.88986E-02 0.85896E-+04 0.10642E+05
18 x 18 324 0.89041E-02 0.86104E+04 0.10678E+05
Analytical solution 0.89106E-02 0.87328E+04 0.10767E+05
N_umber_of Total number of O at center Oy at center
grid spacing elements
Pa Pa
Nx x Ny
4x4 16 || 0.34729E+07 0.42426E+07
8x8 64 || 0.35616E+07 0.44028E+07
12x 12 144 || 0.35790E+07 0.44340E+07
18 x 18 324 || 0.35877E+07 0.44490E+07
Analytical solution I 0.36387E+07 0.44863E+07

The following Figure 4. Shows the percentage of error for
variation the number of element for deflections and bending
moments in x&y directions at a center of orthotropic simply
supported plate at all sides.

6
e Deflection curve
5 4
A m Bending moment in x-direction
A Bending moment in y-direction
o
TR
N
2 4
1A \‘\
0 T T T T *
0 70 140 210 280 350

Total number of elements

Figure 4. Convergence of deflections and bending moments in x&y
directions at center of orthotropic simply supported plate at all sides
subject to uniform load with variation of number of elements. (Finite
difference Vs. Analytical solution).
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Figure 4 Indicates that for 16 elements the percentage of error of
central deflection is equal 0.84 % and is reduced to 0.23 % for 64
elements and to 0.12 % for 144 elements and 0.07 % for 324
elements. It is clear that as the number of elements are increased
the percentage of error is decreased significantly and convergence
is smooth, also in this figure indicates for 16 elements the
percentage of error of central bending moment in x-direction is
closer to 4.6 % this error is reduced until reach 1.4 % for 324
elements, while the curve of central bending moment in y-direction
indicates that for 16 elements the percentage of error 5.4 % which
iIs more than the error for central bending moment in x-direction
for 16 elements, but at 324 elements the percentage of error is
0.83 % which is lesser than the percentage of error for the central
bending moments in x-direction for 324 elements.

Typical seven problems results for Number of grid spacing
Nx x Ny equal 324:

In this section seven problems of orthotropic rectangular plates as
shown in Figure 5. with the same dimensions a =6 m, b = 4 m,
t = 0.12 m, and the same properties Ex = 18 GPa, Ey = 12 GPa,
vx = 0.3, vy = 0.2. But with different boundary conditions and
different types of loadings will be illustrated below by using
computer program named ortho. that was made particularly for this
study, number of grid spacing Nx x Ny equal 324 elements will
be used for each problem. table 2. will show the central deflection,
central bending moments in x&y directions, central stresses in X&y
directions, and the bending moments at the center of the fixed edge
of the plate. Results and accuracy convergence were demonstrated
and are given in the form of tables and graphs. Discussion of these
results are listed in this paper.
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Figure 5. Casel. simply supported orthotropic rectangular plate subjected
to uniform load of g per unit area..
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Figure 5. Case 2. simply supported orthotropic rectangular plate
subjected to triangular load of g per unit area.
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Figure 5. Case3. simply supported orthotropic rectangular plate subjected
to linear trapezoidal load of g per unit area.
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Figure 5. Case 4.Two edges simply support and two edges fixed
subjected to uniform load of q per unit area.
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Figure 5. Case 5. Two edges simply supports and two edges fixed
subjected to triangular load of g per unit area.
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Figure 5. Case 6. Three edges simply supported and the forth edge is
fixed under uniform load

Divide the rectangular plate into 324 elements and by using
a computer program the results are shown at a center of plate as

shown in table 2.
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Figure 5. Case 7. Rectangular plate fixed at all sides subjected to a
uniform distributed load

Table 2. Results of seven cases of orthotropic rectangular plates with
different boundary condition under different types of load.

Nx x Ny Total number w center M M
Cases Number of of elements m x center y center
grid spacing N.m N.m
Case 1 18 x 18 324 0.89041E-02 0.86104E+04 0.10678E+05
Analytical solution 0.89106E-02 0.87328E+04 | 0.10767E+05
Case 2 18 x 18 | 324 0.44521E-02 0.43052E+04 | 0.53389E+04
Analytical solution 0.44553E-02 0.43664E+04 | 0.53837E+04
Case 3 18x 18 | 324 0.13356E-01 0.12916E+05 | 0.16017E+05
Analytical solution 0.13366E-01 0.13099E+05 | 0.16151E+05
Case 4 18 x 18 324 0.32970E-02 0.33849E+04 | 0.60655E+04
Case 5 18 x 18 324 0.16485E-02 0.16925E+04 | 0.30328E+04
Case 6 18 x 18 324 0.53148E-02 0.52493E+04 | 0.77301E+04
Case 7 18 x 18 324 0.27871E-02 0.38018E+04 | 0.51941E+04
Total number of
Cases NNumeelslgf elements @' center Oy center My at point ¢
grid spacing Pa Pa N.m
Case 1 18 x 18 324 0.35877E+07 0.44490E+07 No point ¢
Analytical solution 0.36387E+07 0.44863E+07 No point ¢
Case 2 18x18 | 324 0.17938E+07 | 0.22245E+07 No point ¢
Analytical solution 0.18193E+07 0.22432E+07 No point ¢
Case 3 18x18 | 324 0.53816E+07 | 0.66736E+07 No point ¢
Analytical solution 0.54579E+07 | 0.67296E+07 No point ¢
Case 4 18 x 18 324 0.14104E+07 | 0.25273E+07 | - 0.12532E05
Case 5 18 x 18 324 0.70520E+06 | 0.12637E+07 | - 0.62662E04
Case 6 18 x 18 324 0.21872E+07 | 0.32209E+07 | - 0.16309E05
Case 7 18 x 18 324 0.15841E+07 0.21642E+07 - 0.11089E05
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Discussion of effect of different edge conditions of a plate
subjected to uniform load:

Deflection effect

From the previous problems, Table 2. Shows the results of
deflections for rectangular orthotropic plate simply supported at all
sides (Casel), the results of deflections for rectangular orthotropic
plate fixed at one edge and the other three edges simply supported
(Case6), the results of deflections for rectangular orthotropic plate
fixed at two edges and the other two edges simply supported
(Case4). Lastly the results of deflections for rectangular
orthotropic plate fixed at all edges (Case7).

It is clear that the values of deflections are decreased significantly
with increasing the length of fixation as shown in Figure 6.

1.00E-02

9.00E-03

8.00E-03

7.00E-03 4

6.00E-03 4

Jarew Jad p

5.00E-03 4

4.00E-03

3.00E-03 A

2.00E-03 T T
1 2 3 4
Casel-Simply supported four edges
Case2-One edge fixed and three edges simple
Case3-Two edges fixed and two edges simple
Case4-Four edges fixed

Figure 6. The values of deflection at center of plate for four different
cases of boundary condition under uniform distributed load per unit area.
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5.00E+03
1 2 3 4

Casel-Simply supported four edges
Case2-One edge fixed and three edges simple

Case3-Two edges fixed and two edges simple
Case4-Four edges fixed

Figure 7. The values of bending moment in y-direction at center of plate
for four different cases of boundary condition under uniform distributed
load per unit area.

Bending effect

From the previous problems Table 2. Shows the results of bending
moments in y-direction for rectangular orthotropic plate simply
supported at all sides (Casel), the results of bending moments in y-
direction for rectangular orthotropic plate fixed at one edge and the
other three edges simply supported (Case6), the results of bending
moment in y-direction for rectangular orthotropic plate fixed at
two edges and the other two edges simply supported(Case4).
Lastly the results of bending moment in y-direction for rectangular
orthotropic plate fixed at all edges Case7). It is clear that the
values of bending moment in y-direction are decreased
significantly with increasing the length of fixation as shown in
figure 7. It can be also noted that when the number of elements is
increased for rectangular orthotropic plate simply supported at all
sides the values of deflection and bending moment increase until
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approximately reach to the exact solution, while when the number
of elements for rectangular orthotropic plate fixed at all sides is
increased the values of deflection and bending moment decrease
until approximately reach to the exact solution.

Stresses effect:

From the previous problems, Table 2 shows the results of stresses
in y-direction for rectangular orthotropic plate simply supported at
all sides (Casel), the results of stresses in y-direction for
rectangular orthotropic plate fixed at one edge and the other three
edges simply supported (Case6), the results of stresses in y-
direction for rectangular orthotropic plate fixed at two edges and
the other two edges simply supported (Case4). Lastly the results of
stresses in y-direction for rectangular orthotropic plate fixed at all
edges(Case7).

It is clear that the values of stresses in y-direction are decreased
significantly with increasing the length of fixation as shown in
Figure 8.

5.00E+06

4.50E+06 -

4.00E+06 -

3.50E+06 -

3.00E+06 -

2.50E+06 -

BJ Ul SUOIDAIP-A Ul SSSANS

2.00E+06 T T
1 2 3 4
Casel-Simply supported four edges
Case2-One edge fixed and three edges simple
Case3-Two edges fixed and two edges simple
Cased-Four edges fixed

Figure 8. The values of stresses in y-direction at center of plate for four
different cases of boundary condition under uniform distributed load per
unit area
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CONCLUSIONS:
This paper was devoted to the analysis of orthotropic plates with
different boundary conditions and for different types of loadings.

Finite difference method was used as a tool for the analysis.
Variation of Poisson’s ratio and modulus of elasticity in x&y
directions were considered.

From this paper which depends on solving of numerical
problem of orthotropic plates major findings are listed as
follows:

1. Finite difference method is a good tool to solve orthotropic
plates

2. If the value of Poisson’s ratio increases this will decrease the
value of deflection.

3. The effect of increase in Poisson’s ratio has more effect on

the bending moments in the  long direction of the plate
(bending moments in x-direction).

4. The values of deflections are decreased significantly with

increasing the length of fixation.

5. The values of bending moment in y-direction are decreased
significantly with increasing the length of fixation.

6. When the number of elements is increased for rectangular
orthotropic plate simply supported at all sides the values of
deflection and bending moment increase until approximately reach
to the exact solution, while when the number of elements for
rectangular orthotropic plate fixed at all sides is increased the
values of deflection and bending moment decrease until
approximately reach to the exact solution.

7. The values of stresses in y-direction are decreased significantly
with increasing the length of fixation.
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Abstract

Education sector has been affected by COVID-19 pandemic and
all the educational Institutions have been closed, not only in Libya
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but also everywhere around the world. Most of the developed
countries around the world have been immediately transitioned to
remote learning fluently, on the other hand, there are
other countries that are closing their educational institutions and
facing the difficulty of transition to online learning just like Libya.
The study used a descriptive analytical method through the review
of the literature conducted on the experience of some countries and
how they deal with the pandemic in saving education and using
distance education as an alternative solution. Online questionnaires
were then developed to collect the necessary data targeting
the students, parents and teachers whose private school and
university implemented distance education in Benghazi Libya.
After data was collected, it was analysed using the SPSS statistical
analysis software. The results showed that the experience went
successful for private schools and universities that have applied the
remote learning even if there were some difficulties. Finally this
research provides a basis for the implementation of distance
education as the best alternative Emergency solution, supporting
the argument that learning need not be stopped, too in Libya.

Keywords: Distance learning, online study, education,
Coronavirus disease 2019 (COVID-19)

Introduction
According to World Health Organization (WHO) Coronavirus

disease 2019 (COVID-19) is “an infection disease caused by a
newly discovered coronavirus” (WHO, 2020) even though there
was not any case recorded in the beginning of the second semester
of the 2020 year (spring), the schools and the universities were
closed. They were closed due to rapid exposure of the virus in the
neighbouring countries and the country is not ready for this
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situation. The learning process in Libya was totally stopped from
the 14 of March 2020 by the recommendation of the Ministry of
Education, until the time this paper was written June 12 (2020) to
avoid the rapid spread of the virus but with no alternative solution
while this closing is affecting millions of children and youth of
Libyan’s student population.

-Impact of coronavirus on education
Most countries of the world were affected by COVID-19. The

Coronavirus crisis has a big Impact on the education sector; for
instance, many universities and schools are closed and moved
towards distance learning. However, education in Libya is based
on traditional methods only and requires the students to attend the
school classes every day, and have never used the e-learning tools
before. Therefore, to change the education system in the schools
those were based on basic methodology like a traditional
classroom (where teacher use books and blackboard) into remote
learning that based on technology there are some aspects and
challenges that should be considered like: Infrastructure Support,
Staff Readiness, Student Accessibility, (Wahab, A. 2020). During
coronavirus distances learning has become part of the curriculum
in many schools and universities (Plancher KD, Shanmugam JP,
Petterson SC, 2020) worldwide and should be in Libya.

-Shift to online study and e-learning during the pandemic

How long will this pandemic be there and why should we
immediately begin the transition to e-learning for no further waste
of time? No one knows! The country needs a solution for this
situation since no one knows for how long this situation will
continue. The traditional studying way is the used way in the
education system with no support of technology. This made a big
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hole in the education system when the pandemic occurred. Now it
is the time that the country should use the technology to support
the educational process which should be supported by the
government to ensure its success. Libya is a low resource country
not well prepared Or rather saying not ready yet to fully rely on
online education for a full school year. Only one way can make
this happen if the government completely supported distance
education by providing full access to high network speed and
supporting families who are unable to provide devices and
equipment for studying online. “Different countries worldwide
have introduced various solutions during the pandemic to continue
the education process. Online libraries, TV broadcasts, guidelines,
resources, video lectures, online channels were introduced in
at least 96 Countries” (Basilaia, G. & Kvavadze, D. 2020).

-Opportunities and Challenges
The new generations use technology very much and spend

most of their time on smartphones, tablets and social media so it’s
the government opportunities to support the use of technology in
the learning process. The integration of technology into the
education process has become a worldwide trend. Providing
educational materials through the mobile devices of this generation
is a very attractive method of learning more than the traditional
way. “The use of mobile learning allows learning anytime,

anyplace, and anywhere. Mobile Learning is an unavoidable
alternative during COVID-19” (Naciri, A., Baba, M. A., Achbani,
A., & Kharbach, A. 2020). Moreover, the learning by using mobile
devices can be effective and “helps students to develop
technological skills, conversational skills, find answers to their
questions, develop a sense of collaboration, and allow knowledge
sharing “(Naciri, A.Baba, M. A, Achbani, A., & Kharbach, A.
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2020). Today, most of the universities use what are called
"learning management systems.” In light of the Corona crisis
experienced by the world; the majority of educational institutions
have moved towards e-learning as a more appropriate alternative
to ensure the continuity of the educational process. The use of
online video chatting applications such as Zoom, Google, Meeting,
and WebXmate has increased significantly in different parts of the
world (Perez, S. 2020). According to Perez; the downloading of
these programs reached 62 million times between 14-21 March
2020 (Perez, S. 2020) that was, with the start of the movement
bans in many countries. The use of many educational applications
and programs have also Doubled as shown in figure (1). Such as
Google Learning Case, Office 365 ", Apple applications,
evaluation service sites and interactive activities. According to the
same site techcrunch.com (Perez, S. 2020); 10S, Google software
downloads increased by 45% in a week and the growth of
downloading video conferencing apps has increased exponentially
in different parts of the world as shown in (figure 2and 3).

Global Downloads of Business Apps

During COVID-19 Pandemic +90% vs
2019
average

29-Sep 13-Oct 27-Oct 10-Nov 24-Nov 8-Dec 22-Dec 5-Jan 19-Jan 2-Feb 16-Feb 1+Mar 15-Mar

Note: IOS and Google Play; China is iOS only

Figure.1.Downloading of business apps during COVID-19
Pandemic (Perez, S. 2020)
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Growth in Downloads of Video Conferencing Apps
During Week of March 15-21, 2020 vs. Weekly Average for Q4 2019
During COVID-19 Pandemic
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Figure.2.Growth in downloading of video conferencing apps during the
COVID-19 pandemic in (US, UK, France, and Germany)
(Perez, S. 2020)
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Figure.3. Growth in downloading of video conferencing apps during the
COVID-19 pandemic in (Spain and Italy) (Perez, S. 2020)

Despite the positives of the use of e-learning, is it a total
alternative solution to the traditional methods and the extent of
preparation for that? What are the challenges facing e-learning?
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E-learning challenges in light of the pandemic

1 - Internet coverage and accessibility
Despite the widespread use of the Internet in the region, many

countries have not previously tested the technologies offered by E-
learning. According to the World meter elaboration of the latest
United Nations data, the current population of Libya is 6,866,054
as on Friday, June 12, 2020. “There were 5.10 million internet
users in Libya in January 2020”(Kemp, S.2020) as shown in figure
(4). “The number of Internet users in Libya increased by 600
thousand (+13%) between 2019 and 2020. Internet penetration in
Libya stood at 75% in January 2020.”(Kemp, S.2020). Moreover;
“There were 11.40 million mobile connections in Libya in January
2020; the number of mobile connections in Libya in January 2020
was equivalent to 167% of the total population.” (Kemp, S.2020)
as shown in figure 4.

THE ESSENTIAL HEADUNE DATA YOU NEED TO UNDERSTAND MOBILE, INTERNET, AND SOCIAL MEDIA USE

TOTAL MOBILE INTERNET ACTIVE SOCIAL MOBILE SOCIAL
POPULATION SUBSCRIPTIONS USERS MEDIA USERS MEDIA USERS

6.52 11.22 4.50 4.50 4.30

MILLION MILLION MILLION MILLION MILLION
URBANISATION: vs. POPULATION PENETRATION: PENETRATION: PENETRATION:

80% 172% 69% 69% 66%

N we
Nl ite" are,
Hootsuite are.

Figure.4.Total population of Libyan people and percentage of mobile
internet and social media users in Libya (Kemp, S. 2020)

Even Though, the Statistics of Internet users in Libya are very
promising that most Libyans can benefit from it in continuing the

210 Copyright © ISTJ 4% ghae aaal) (368a
wu ?3""“ @3.\1\ M



International iyl 5 i
Science and Technology Journal Volume 22 2 tsans eenr o Teekasng Joursl

R R ERAE uy 2005 NG| /&

educational process; Most of them are invoking the bad speed of
the internet service and the high price of subscribing to the
network. The numbers compared to the rest of the countries are
good, but what is required is to take advantage of this growth in
the number of users of the Internet and the country should work on
building an electronic educational platform that is appropriate for
the Libyan culture to take advantage of the Internet use and to
communicate knowledge and support exist educational Platforms.
In addition, when teachers and students have sufficient
understanding to the types of online learning, then transferring to
the remote learning in Libya would be facilitated Types of online
learning are: “Knowledgebase, online support, asynchronous
training, synchronous training, Hybrid training”(Basilaia, G, &
Kvavadze, D. 2020)

2 - Readiness of the teacher
The involving of the ICT in the education domain helps in

enhancing lessons delivery and that because the technology
supports staff members (teachers) in the lesson preparation and
delivery. Though, some of the staff members at universities and
schools willing to integrate the ICT tools in their lessons
especially during lectures and tutorials and some of them unwilling
using technology because of different reasons one of them is the
Confidence. The administration of the different tools and learning
platforms could be the reason for the lack of confidence.
Therefore, staff members also need to have the ability to use the
ICT tools effectively to submit lessons in such a mode (Wahab, A.
2020). Moreover, the Ministry of Education should look for
teacher’s need to be supported technically, socially and morally so
that they can effectively deliver online classes (Wahab, A. 2020).
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This could be by setting up courses and workshops to develop the
teaching staff to remain ready to use technology in education,
especially in such circumstances.

Opportunities for improvement
The current crisis has a major role in highlighting the role of

smart education in saving time and preserving the environment not
only in the educational process but also in various forms of life. In
addition, it is playing a major role in changing educational
roles between the student, teacher and parent, and the role of smart
education in supporting and developing educational institutions.
The remote learning environments promote supplemental learning
experiences where students can interact, collaborate, and take
ownership of their own learning at their own pace and
time (Wahab, A. 2020). Moreover, in online classes can drive and
monitor who receives web training, when, how many times, and in
what succession. The online learning system can provide a
satisfactory result, especially in the condition of higher education
when educators manage time and implement smooth programming
that helps to reduce their frustration while maximizing their
productivity (Wahab, A. 2020).

Related work
There are many studies touch on the same topic as this

research. Be specifically on the topic of the transition to distance
education as an alternative solution at present and dealt with it
from different perspectives. These studies have varied between
Arabic and others. In addition, this study will review a number of
studies that have been used with reference to the most prominent
features with a comment on it that includes aspects of agreement,
difference and statement of the scientific gap addressed by the
current study. We would like to point out that the studies that will
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be reviewed came in the time period in which many countries were
imposed a curfew between March and April 2020 and included a
number of countries and regions, which indicates their temporal
and geographical diversity. From those studies a study was done
by Basilaia, G & Kvavadze, D, which was focusing on the
transition of education in Georgia to distance education and how it
was? The authors mentioned that “the capacities of the country and
its population to continue the education process at the schools in
the online form of distance Learning”. This study was focused on
the situation in general education in Georgia. The authors explain
how the state of Georgia experience in distance learning was very
successful through a case study that was conducted for some
private schools that have successfully applied the system. Such an
experiment should be able to encourage the country to
immediately transfer to remote learning before losing more time.
“Based on the first-week statistics of the online teaching process at
one of the private schools in Georgia, we can conclude that
transition from the traditional to the online education systems at
the school was Successful.” (Basilaia, G., & Kvavadze, D. 2020).
Moreover, the authors suggested “easy way to use Google’s G
Suite for education to make an addition to the existing school
management system for video conferencing” (Basilaia, G., &
Kvavadze, D.2020).

In another context and a different experience from one of the
Arab countries, the Egyptian Ministry of Education took care of
the problem of interactivity, and launched for this purpose Edmodo
website.(Edmodo.org) This platform was launched in March 2020
and the Ministry of Education was interested in providing a guide
for student and teachers in how to use and deal with the online
platform, such as how to create classes and others. The platform
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allows students and teachers to communicate about lessons. The
Libyan Ministry of Education should follow the example of the
Egyptian Ministry of education and support distance education, not
necessarily creating new educational platforms, but with the
support of existing ones. A Corona crisis would lead to a change
in the way the world views distance education. Despite its
disadvantages, which observers believe are only temporary and
will be overcome in the future, distance education remains an
alternative to traditional education in critical situations.

In addition, to the previous study there was another study that
was done by Professors Seth C. Oranburg Assistant Professor
of Law “Distance Education in the Time of Coronavirus: Quick
and Easy Strategies “the author provides some strategies for
distance education in this time of coronavirus. The professor
indicates an introductory technology section for the teachers who
are required now for shifting from traditional to remote education,
and it provides easy steps to start quickly teaching
online. Moreover, the author clearly states that this study is not
only useful for law school but for every school (Oranburg. 2020).
Furthermore, there is another study in India that was done by Dr.
Kavita Saxena (2020) "Coronavirus Accelerates Pace of Digital
Education in India". This study pictured the experiences and
government support shifting to remote learning by offering the
cost of the education suitable to raise (Massive Open Online
Courses) (MOOCs). However, the author has mentioned
some challenges that Indian educational institutions are facing
shifting their teaching to online learning platforms under the
pandemic of coronavirus circumstance “Converting teaching
resources and material into digital formats in such a short time was
a challenge. It was a difficult task to move the class of more than
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50 students to the e-learning platform in the middle of the
trimester” (Saxena, K. 2020) In addition, she laid some of the ICT
tools that the educational institution used like Google Hangouts,
Skype, Adobe Connect, Zoom and directed some advice or tips
that they learned from their experience of teaching online, one of
them was “ Create smaller groups for discussion/classroom
activities by using appropriate features like Zoom’s Breakout
Room, this will help the faculty to track students’ participation in
the assigned tasks” (Saxena, K. 2020). Moreover, she navigated
students' experiences in learning online that divided into two
trends, some of them found that learning online more interactive,
empowering, comfort and increased their concentration in the
course, on the other hand, some of the students found impediment
on the speed and connectivity of the internet. The essence of this
paper, after the encounter with some challenging of shifting into e-
learning, effectively using these digital tools that can create an
interactive and enjoyable learning environment for both teachers
and students (Saxena, K. 2020). After reviewing all these previous
studies, we draw one important thing, which we fully support and
agree with, that the government has a large and very effective role
in supporting distance education, which is necessary to move
toward it to preserve the remainder of the school year.

Data collection
The  descriptive-analytical method was used and

online questionnaires targeting 200 students, parents and Teachers
as participants. The study was conducted on a group whose private
school and universities implemented distance education. Some of
them are International University of Medical Science, Harvest
International School and Young Genius School were the
first private university and schools that implement distance
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education in Benghazi Libya. The participants

were chosen randomly from those institutions. The sample was
about 200 persons, including students, teachers, and
Parents what concerns us in this study is the opinion of students
and parents as shown in figure(5). The opinion of the parents is
very important since this study focusing not only private
universities but more on private schools.

Type of participant

® Students
® Teachers
@ Parents

Figure.5. shows that most of the participants are student and parents

Data  were  collected using questionnaires  that
included questions related to distance education, for instance but
not Limited, if it was the first experience for participants, if they
have faced any difficulties, what kind of devices they have used
for distance learning, and finally if it was a successful experiment.
The validity of the questionnaire was assessed in two ways face
and content validity. Test-retest method and internal consistency
were used for questionnaires reliability. Data was collected and
analysed by SPSS 25 software.
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Result and discussion
After exploring the different cases of how different countries

driving their educational process during the COVID-19 pandemic,
We are looking for rolling down the best and successful method
that has been used so far in Different countries. Many countries,
according to previous studies, have implemented the immediate
and compulsory transition of distance education as an ideal
solution to save the restof the school year. The successful
experiment in the actual transition to distance education was not
only global, but there are local experiences. There are private
schools and universities that have adopted distance education as an
alternative solution, although the number is very limited and some
of them have only finished the curriculum and the final Exams
have not taken place yet, but it is a successful, relative, and close
example for distance education as a temporary Solution. The
infrastructure is very weak. There is a weakness in the internet,
blackouts, and a high price for internet service. All these are the
reasons for the difficulties students facing in obtaining distance
Education. Figure (6) shows that most of the participants were
facing difficulty with distance learning Not only difficulty but also
obvious from figure (7) that this is the first experience for most of
the participants with distance education. On the other hand, despite
the existence of difficulties, a very large percentage of respondents
confirmed that the experience was very successful figure (8).
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Have you faced any difficulties during the distance learning
® Yes
® MNo

Figure.6. shows that most of the participants were facing difficulty

Have you ever taken online courses or lessons before this experince

® Yes
® No

Figure.7. shows that this is the first experience for most of the
participants
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Is this experiment was successful?

® Yes
® No

Figure.8. shows distance learning went successful

Results confirm that the rapid transition to distance learning
went successful as shown in figure (8). The experience and studies
can be useful for other schools and universities with big support
from the government. Quick and emergency transition to distance
learning must be considered by the ministry of education to finish
the school year. Because of the financial issues that the private
schools are facing with their client's payments, they can follow
their own methods of how to solve the problem of completing the
school year due to the Pandemic even though by using a very
simple ITC tool. Nevertheless, public schools must be supported
by the government with all Possibilities. The government must
ensure the establishment of an electronic educational platform to
support e-learning and support pre-existing educational platforms.
Best example is the experience of the state of Georgia in the
United States of America in the application of smart distance
education in a record period during the crisis in Corona. Likewise,
the need for concerted efforts of all sectors from private companies
to provide support by providing computers for students and
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provide software for all educational levels to facilitate the process
of distance education, as happened in the United States of America
where Microsoft and Google had a major role in the success of the
educational process in these circumstances. Internet service
providers have to improve services and obtain government
support. The Internet can be made at the expense of the
government when entering the online educational platform, as
happened in some countries. Where the government should
supported free browsing in the event of entering the electronic
learning platform.

The government should improve the use of technology in
education and distance education approach if it follows the
guidelines that some organizations represent in the time of
pandemic such as the International Society for Technology in
Education (ISTE) "these organizations published suggestions
for how to use remote education to benefit students during the
COVID-19 pandemic."(Morgan. 2020)

Conclusion and Recommendations
In Libya, COVID-19 pandemic and social distancing imposes

educational institutions to close and stop face to face learning
without alternative solutions until June 12 2020. Subsequently,
they should roll down emergency remote teaching even by basic
ICT tools. At least the public schools should get support from the
government, but the private schools had to find their way to
continue the education process online. The world is changing and
developing rapidly, and is being matched by a rapid development
in technology. On the other hand, the Libyan government must
keep pace with development and support distance education, not
only for this pandemic, but for any emergency that may happen.
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Therefore, all students in different social classes can continuing
learning and finish their degree on time that is why we
recommended that:-

-Higher education institutions and schools in Libya need to have
requisite ICT Infrastructure to effectively deliver distance learning.

-Teachers and students need appropriate guidelines for using
technology to make the educational process more efficient and
convenient.

-The Ministry of Education needs to have basic ICT Infrastructure
to effectively introduce online learning.

-Universities and schools need to confer with internet dealer to
help supply access to online learning for students as well as
teachers for free or at least a cheaper rate.

-The Ministry of Education must study and evaluate the experience
of distance education, which was conducted by the International
University of Medical Sciences and some private schools in
preparation for transition to distance learning for the rest of the
Libyan schools and universities.

More research needs to be done about applying distance learning
and the future study would be the quality of the remote learning
after the first experience to get an accurate result. Last but not least
more research needed for distance education for people with
special needs.
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Abstract:

This paper can be viewed as a classification of sets in
some approximation spaces using general topological structure.
Our approach depends on a general topology generated by binary
relation to generate new approximation space called Pre-
approximation space, which depends of pre-open sets and it is a
recent approach for reasoning about data, this space has achieved a
great success in many fields of real life applications. The different
types of definability of sets are explained. In addition, we
characterize the approximation spaces with different regions by
representing certain concept of interest .The introduced technique
is useful because the concepts and the properties of the generated
topology are applied on rough set theory and this open the way for
more topological applications in rough context. Several properties
and examples are provided.

Keywords: Lower approximation, Upper approximation, Rough
sets, Definable sets, Pre-rough sets.

1.Introduction:

In a classical set theory, a set is uniquely determined by
its elements. In other words, it means that every element must be
uniquely classified as belonging to the set or not. That is to say, the
notion of a set is crisp (precise). On otherwise precise reasoning
would be impossible. Rough set theory proposed by pawlak [9, 13]
is an extension of set theory for the study of intelligent systems
characterized by inexact, uncertain or insufficient information.
Many researchers are interested to generalize this theory in many
fields of applications [1, 2, 10, 11 and 12]. The topology induced
by binary relations is used to generalize the basic rough set
concepts. The suggested topological Structure open up the way for
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classification of sets and applying rich amount of topological facts
and methods in the process of granular Computing.

A new space of sets with a general relation which is
introduced and studied by Entesar [3], this new space is
approximation space through a pre-open sets which is studying by
Abd-EL Monsef [5]. The study of pre-approximation space is
deeper than the study of Pawlak space, because some elements in
this space will be defined well, while these points was undefinable
in Pawlak space. This paper is organized as follows: In Section 2,
we give basic concepts of Pawlak space. The concept of rough sets
in topological approximation spaces will be discussed in Section 3.
Section 4 is devoted to study the definability in general
approximation spaces. The main goal of section 5 is to introduce
classification of sets in pre-approximation spaces. The paper's
conclusion is given in Section 6.

2. Definable sets in Pawlak space:

Motivation for rough set theory has come from the need to
represent sub sets of a universe in terms of equivalence classes of
partition of the universe. The partition characterizes a topological
space; called approximation space (U, R), where U is a set called
the universe and Ris an equivalence relation [6, 9]. The
equivalence classes of R are also known as the granules,
elementary sets or blocks, we will use
R, = [x]x to denote the equivalence classes containing x.

In the approximation Space, we consider two operators, the
upper and the lower approximations of subset X < U as follows:
RX)= {x€U:R, N X # @},

R(X)= {xe U:R, € X }.
Boundary, positive and negative regions are also defined as
follows:
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Br(X) = R(X) — R(X), POSR(X) = R(X),
NEGL(X) = U —R(X).
Definition 2.1 Let (U, R) be an approximation space, X € U.
Then:
1-X is a rough set with respect to R if and only if R (X) # R(X)
+X.
2-X is R- definable (exact) set with respect to R if and only if
R (X)=R(X) =X.
From this definition, we can conclude immediate the following
proposition.
Proposition 2.1 Let (U,R) be an approximation space, X € U .
Then:
1- X is a rough set with respect to R if and only if Br(X) # @
2- X is R - definable (exact) set with respect to R if and only if
Br(X) =0
Corollary 2.1 Let (U,R) be an approximation space, X < U.
Then:
1- R (X) and R(X) are definable (exact) sets.
2- [x]g is definable (exact) set.

The degree of completeness can be also characterized by the
accuracy measure in which |x| represents the cardinality of X as

[R(x) | .
ko] X # @ . Obviously (0 < xz (X)

follows: i (X) =

<1).

Proposition 2.2 Let (U, R) be an approximation space, X < U.
Then:

1- X is R - definable (exact) set with respectto R if o, (X) =1.
2- X isrough set if (0 < i (X) <1).

Proof: It is obvious.
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Rough set can be also introduced using rough membership
[[x]rNX|
IIx]rl ’
Different values defines Boundary (0 < n%¥ (x) <1),
Positive
(n® (x)=1) and Negative ( n% (x) = 0 ) regions. The membership
function is a kind of conditional probability and its value can be
interpreted as a degree of certainty to which x belongs to X.

functions [9], Namely 7% (x) = x€U.

3. Rough sets in topological spaces:

The reference space in rough set theory is the
approximation space whose topology is generated by the
equivalence classes of R. This topology belongs to a special class
known by clopen topology. In which every open set is closed.
Clopen topology is called quasi-discrete topology. We will use
topology, in other words, the "approximation space" is a
topological space.

Definition 3.1 A topological space [4] is a pair (U, t) consisting of
a set U and a family t of subsets of U satisfying the following
Conditions:

1)U etand @ €r.

2) t is closed under arbitrary union.

3) T is closed under finite intersection.

The elements of 7 are called points of the space and the subsets of
U belonging to t are called open sets in the space and the
complement of these sets are called close sets in the space, the
family 7 of open subsets of U is called a topology for U.
Definition 3.2 A family 8 < t is called a base for (U, 7) if every
non-empty open subset of U can be represented as a union of
subsets of g . Clearly, a topological space can have many based. A
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family S € B is a sub base for (U, t) if and only if the family of all
finite intersections is a base for (U, 7).

Definition 3.3 The interior of a subset A < U:

A° =U{G € U;G < Aand Gis open }. Evidently, A° is the union
of all open subsets of U which containing in A . Note that A is open
iff A=A°.

Definition 3.4 A =N {F C U;A C F and F is closed} is called
the closure of subset A € U. Evidently, A is the smallest closed
subset of U which contains A . Note that A is closed iff 4 = A.

And B(A) = A — A° is called the boundary of a subset A € U.
From definition 2.1 and definition 3.3, we have the following
proposition.

Proposition 3.1 Let (U, 7) be a topological space X € U, let X, X°
and B(X) be closure, interior and boundary points respectively.
Then:

(i) X is exact if X = X°. Its clear that X is exact iff B(X) = @.
(ii) X is rough if X # X°and so B(X) # @.

Example 3.1 Let U = {a, b, c,d},

t ={U, 0,{a,b,c}{b,c,d}{d},{b,c}}. Then we get to X; =
{a,b,c}, X, ={d} are exact sets. And X is rough set,VX €
P(U),

X # X,X # X,.Where P(U) is the power set of U.

Proposition 3.2 If T is the quasi-discrete topology, then
Proposition 3.1 concedes with Pawlak space.

Proof: In quasi-discrete space, every open set is closed and thus
the base of 7 is a partition that yields an equivalence relation,
which is basic tools in Pawlak space.

Remark 3.1 If T is a general space, not quasi-discrete, then
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X=X — X°=X is not generally true. The following example
ensures this fact.

Example 3.2 Let U = {1,2,3,4,5}, X = {1,2},

={ U, 0,{1,2}{2,3,4},{5}.{2}{2,5}.{1,2,3,4},{1,2,5} {2,3,4,5}}
We have X ={1,2,3,4}, and X° = {1,2}, then X = X°, X # X.
According to remark 3.1 and example 3.2, our approach is a
generalization of Pawlak approach.

Remark 3.2 In Pawlak space, a subset X < U has two possibilities;
rough or exact. For general topological space, X € U has the
following types of definability:

(i)- X is totolly definable if X is exact set X = X = X°.

(ii)- X is internally definable if X = X°, X # X.

(iii)- X is externally definable if X # X° X = X.

(iv)- X is undefinable if X # X°,X # X.

Example 3.3 Let U = {1,2,3,4,5}, X; = {1,2,3,4}, X, = {1,2},

X3 ={1,5},

X, ={13}t =
{U,0,{1,2},{2,3,4},{5},{2},{1,2,3,4},{1,2,5},{2,3,4,5}, {2,5}}.
and then we get to X; is exact set , X, is internally definable set,
X5 is externally definable set , and X, is undefinable set .
Proposition 3.3 If A is an exact set in a topological space (U, 1)
andt S 7, then A is exact with respectto 7.

Proof: since B; (A) € B;(A) and B,(A) = @.ThenB; (A) =0
and A is exact with respect to 7. In other words, if A is T — exact
then

A is T — clopen and consequently 7 — clopen. Hence A isT —
exact.

It is easy to have examples for at ~_exact set which is not t
_exact.
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Example 3.4

LetU ={a,b,c,d}, vt ={U,9,{a},{b},{b,c,d},{a b}} and
t={U, @, {a}, {a,b}}, wheret < t . Then {a} and {b,c,d} are
T _exact but not T _exact.

The following proposition gives the condition for T ~_exact sets to
be T exact sets.

Proposition 3.4 If (U,R) isaspace and T € 7 , then each exact A
inT " isexactin t iff cl,A=cl,-A.

Proof: If Alis 7 "_exactthen A € 7 " and cl;-A =4 and cl;A =A,
hence cl,A =cl,-A.

Conversely: if cl,A=cl,-Aand Ais T ~_exact. Then A is T _exact.

The topology 7 defines the equivalence relation E(t) on the
power set P(U) given by the condition:

X,Y) €EE()iff X° =y°and X =Y . (3.1)
The equivalence E (7) can be defined in an alternative way:
X, Y) € E(r)iff X° = y°and b(X) = b(Y). (3.2)

Remark 3.3 Let U be a finite non-empty universal. Then the pair
(U,E(t)) is Pawlak approximation space, where E(t) is an
equivalence relation on P(U) and defined by (3.1) or (3.2).

4- Definability of sets in a general approximation space

Our approach depends on the concept of after and fore
sets. Let the non-empty set U, then the after set (resp. the fore) set
of element x € U is the class xR = {y € U: xRy} (resp. Rx =
{y € U,yRx}), and the pair (U,R) is called a general
approximation space (GAS) where R is a binary general relation.
Definition 4.1 Let (U,R) be a GAS and X € U. Then X is called
"after composed” (resp. after— ¢ composed) set if X contains all
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after (resp. fore) sets for all elements of its i.e., Vx € X,xR € X
(resp. Rx < X).

The class of all after (resp. after - ¢ composed) sets in (U,R) is
defined by the class 7z = {X € U:Vx € X; xR € X}(resp. 1} =
{X € U:Vvx € X;Rx € X}).

Pawlak space can be considered as special case of general
approximation space, which the class t in this case is coinciding
with the class of composed sets in Pawlak space.

Proposition 4.1 let (U, R) be a GAS. Then the class 7 (resp.ty)
in (U, R) forms a topology on U.

Proof: Obvious

We have the following theorem, see [4] for more details.

Theorem 4.1 Let (U,R) be a GAS. Then ty is the complement
topology of tpand vice versa.

Definition 4.2 Let (U,R) beaGAS and X € U. X is called R-
definable (exact) set in (U, R) if X and X¢ are after composed set.
Otherwise, X is called R -undefinable (rough) set. The lower
(resp. the upper) approximation of any subset X < U is given by:
R(X) =U{G € 13: G S X} (resp.R(X) =n{H € 15: X € H}).

The boundary, the internal edge of X and the external edge
of X regions are also defined as follows:
The boundary set of X is given by B(X) = R(X) — R(X) .
The internal edge of X is given by Edp (X) = X — R(X).
The external edge of X is given by Edy (X) = R(X) — X.
Remark 4.1
1-It is easy to notice that the lower R(X) (resp. the upper R(X))
approximation of a subset X in GAS (U, R) is exactly the interior
X° (resp. the closure X) of X in the topology 7.
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2- It is clear that B(X) = Edg (X) U Edg (X).
3-The best lower (resp. upper) approximation of any subset is
given when the internal (resp. the external) edge of its tends to
empty set, that is: if Edg (X) = 0 (resp.Edg (X) = 0).
4- R(X)(resp.R(X)) is the largest after (resp. smallest after-c)
composed set contained in X (resp. contain X).
5- X is after (resp. after-c) composed set iff R(X) = X
(resp.R(X) = X).

Remark 4.2 We can get the approximation operators as follows:
1-Get the family of after sets xR from the given relation xR =
{y € U: xRy}
2-Using the class of all after sets xR as a sub-baseS =
{xR,x € U} for the topologyt as shown in the following
example.

Example 4.1 letU ={0,1,2,3,4,5},0R = 1R ={0,1,2},2R =
3R ={2,3} ,4R = {3,4},5R = {5}. Then the set
S ={{0,1,2},{2,3},{3,4},{5}} is a sub base and
g = {{0,1,2},{23}{3,4},{5},{2},{3},@ } is a base for the
following topology

T ={U,0,{0,1,2},{2,3},{3,4}, {5}, {2}, {3},{0,1,2,3},{0,1,2,3,4},
{0,1,2,5}, {2,3,4},{2,3,5},{3,4,5},{2,5},{3,5}, {2,3,4,5}}.
Let X = {0,1,2,3},then R(X) = X° = {0,1,23},R(X) = X =
{0,1,2,3,4}, S0 X is rough set. POSR(X) ={0,1,2,3},B(X) =
{4}, NEGr(X) = {5}, Edg (X) = @ , Edg (X) = {4}.

Definition 4.3 Let (U,R) be a GAS. Then the subsetX < U is
said to be:

(i) Totally-definable (exact) set if X = R(X) = R(X)

(i.e.,B(X) = 0).

(ii) Internally definable set if X = R(X), such that Edy (X) = @.
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(iii) Externally-definable set if X = R(X), such that Edg (X) = @.
(iv) Undefinable or (rough) set if X # R(X) # R(X)

(i.e.,B(X) + 0).

Remark 4.3 In the above definition B(X) # @ in cases (ii), (iii).
Example 4.2 In Example 4.1, Edg (X) = @ ,Edg (X) = {4}.So
X is internally-definable set, let Y = {3,4,5},W = {4,5} and
Z={0,1,2,4},we have Y is Totally-definable (exact) set, ,IW is
Externally-definable set and Z={0,1,2,4} is undefinable or (rough)
set.

Lemma4.l Let (U,R)beaGASandX < U. Then:

(i) X is internally definable set if and only if it is after composed
set.

(i) X is externally definable set if and only if it is after-c
composed set.

Proof: Obvious.

Proposition 4.2 Let (U,R) beaGASandX < U. Then:

(i) X is exact set if and only if X is internally and externally
definable set.

(i) X is rough set if and only if X is neither internally nor
externally definable set.

Proof: By Lemma 4.1, the proof is obvious.

Remark 4.4 From the above proposition and lemma, we have:

(i) X is exact iff it is after and after-c composed set.

(if) X is rough iff it is neither after composed nor after-c composed
set.

By considering 7z of a GAS(U, R), forms a topology on
U, then we can reformulate Definition 3.1 by a topological view as
follow:
Definition 4.4 Let (U, R) be a GAS with a topology 7z on U,
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X € U. Then:

(i) X is said to be internally (resp. externally, totally) definable set
if X is open (resp. closed, clopen) set inty.

(if) X is said to be R-undefinable (rough) set if X neither open nor
closed set in 7.

Remark 4.5 According to Definition 3.2, we have seen how the
topology represents the magic box for definability of sets. Thus,
the collection of open and closed sets represents the golden tools to
measure exactness or the roughness of sets

5. Classification of sets in pre-approximation space

In [3] has been introduced the new concept of pre-
approximation space, which based on the class of pre-open sets
and deal with general binary relations. This new space based on
topological operators.
We have the following definitions, see [3,5] for more details.
Definition 5.1 Let (U, t) be a topological space. The subset XCU
is called pre-open if X < int(cl(X)) . The complement of a pre-
open set is called pre-closed, the family of all pre-open sets of
(U, 7) is denoted by P, (U, ) and the family of all pre-closed sets
of (U, 1) is denoted by P.(U, 7).
Definition 5.2 Let U be a finite nonempty universal. Then the pair
(U,Rp) is called a pre-approximation space, where R, is a
general relation referes as a subbase for topology, T and used to
generates a class of pre-open sets P, (U, 1).
Pre-rough classification
Definition 5.3 Since for any X<U, we have
int(X) Sp.int(X) € X Sp.cl(X) ccl(X). (51)
and based on the lower (interior) and upper (closure)
approximation, also pre-interior and pre-closure. The universe U se

235 Copyright © ISTJ 4% ghae aaal) (368a
;\mb ?3""“ @3.\1\ M



International Ly g g
Science and Technology Journal Volume 22 sl A —

ALl gl Adyal Ll uy 2020 QAT /\Q

can be divided into 12 regions with respect to any X CU as
follows:

(1) The internal Edg of X :

Ed(X) = X — int(X). r ]
(2) The pre-internal Edg of X : d(XN)y———__ |
, “ N |
Pre.Ed(X) = X — p. int(X). o L | /e n
e ,(')."“ ( ;'\ ! Jr ] /\\ \|
int( X ) l (X
mt(X) ] ) I t\lt )
: \
Figure {5.1)

From (1) and (2) observe that we can be written (1) as:
Ed(X) = pre.Ed(X) U (p.int(X) —int(X))

(3) The external Edgof X : Ed(X)=cl(X)—-X .

(4) The pre-external Edg of X: pre Ed(X) = p.cl(X)—X.
Also, we can be written (3) as:

Edg (X ) =pre. Edg (X )U(cl(X)—p.cl(X))
(5) The boundary of X :B(X) =cl(X)—int(X).

(6) The pre-boundary of X: p.B(X) = p.cl(X)— p.int(X).
(7) The exterior of X :ex(X)=U —cl(X).

(8) The pre-exterior of X: p.ex(X)=U — p.cl(X).

(9) cl(X) — p.int(X).
(10) p.cl(X) —int(X).
(11) pint(X) —int(X).
(12) cl(X) — pcl(X).
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Remark 5.1: As shown in Figure (5.1). The study of pre-
approximation space is deeper than the study of approximation
space and generalization for it. Because of the elements of the
region (11) will be defined well in X, while these points was
undefinable in Pawlak approximation space. In addition, the
elements in (12) is not belong to X, while these elements was not
well defined in Pawlek space. In our study, we replace the
boundary of X (5) by Pre-boundary of X (6). Also, we extend
exterior of X (7) by pre-exterior of X (8).

Proposition 5.1 For every XCU, we have:

(i) p.cl(X) = p.int(X)U p.B(X)

i) P-B(X)=pEd(X)U p.Ed(X)

Remark 5.2 For every subset XU, we have: p.B(X)c B(X)
andex(X) < pex(X).

As an approximations space, we can define the pre-lower
and pre- upper approximations (respectively) as follows:
Definition 5.4 [3] let (U,Rp) be a pre-approximation space, the
pre- lower and pre-upper approximations of a non-empty subset X
of U is defined as:

R, (X)=W{ueP, (U, 7); ucX}
R (X )=M{N eP, (U, 7), X =N}
Its obviously, one can see the pre-lower and pre-upper

approximations are pre-interior and pre-closure of any set as
shown in Figure (5.2).
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xeR (Y)

Figure {5.2]

Definition 5.5 The pre-boundary of X is denoted by P.B(X) is

given by P D () =R, (X)=R, (X ).

Properties of this new space has been established and

studied by Entesar (see[3]).

From the relation (5.1) and definition 5.2, we have the
following theorem.
Theorem 5.1 Let (U,Rp) be a pre-approximation space, XcU
we have: R(X) € Rp(X) € X S Rp(X) S R(X).
Proof: R(X) =U{Getx:GS X} € U{GE Py,(U1),G < X}=
Rp(X) €X , that isR(X) S Rp(X) S X.Also,R(X) =n
{Hetp:X<cH} 2n{HEeP.(U,1): XS H}=Rp(X)2 X.
So R(X) S Rp(X) € X S Rp(X) € R(X).
Definition 5.6 Let (U,Rp) be a pre-approximation space, and let
XCcU, then we define pre-boundary of as follows:
p-B(X) = Rp(X) =R, (X).
Definition 5.7 Pre-strong membership and pre-weak membership
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Let (U,Rp) Dbe a pre-approximation space and X < U,
then there are memberships €,,’€, call them pre-strong
membership and pre-weak membership respectively which defined
by:

(i) xe, X iff xe R (X), where xe, X means x surely belongs to
X.

(i) xe X iff xeRy(X), where x€, X means X possibly belongs
to X.

Remark 5.3 According to above definition, the pre-lower and pre-
upper approximation can be written to:

R, (X)={xe X: xe,X} and ﬁp(X):{XE X:x€g, X}
Remark 5.4 If xe X then xe, X and x'€, X implies x € X but

the converse is not true in general as it can be seen by following
example.
Example 5.1 Let U={ab,c,d} and R is defined as

aR=1{a}, bR={b, c}Then the topology which associated with
this  relation is 7={U, &, {a},{b,c}. {a b, c}}. If
X={acd}we have RX)={a},RX)=U ,
R, (X)={ac,d} and R, (X)={acd}.Then ce, X but
cg X, while, b'e X and bg X.

Pre-rough sets:

Definition 5.8 Let (U, Rp) be a pre-approximation space, X < U.
Then:

1- X is called R —definable ( pre- exact)  whenever
Ro(X) =R, (X).

2- X is apre- rough whenever R, (X) =R, (X).
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Remark 5.5 It is easy to notice that the pre-lower Rp(X) (resp. the
pre-upper EP(X)) approximation of a subset X in pre-
approximation space (U, Rp) is exactly the pre-interior p.int(X)
(resp. the pre-closure p.cl(X)) of X in the topology 3.
Definition 5.9 Let (U,R,) be a pre-approximation space, X cU
then:

(i) X isapre-exactif p.int(X)= p.cl(X).

(i) X isapre-roughif p.int(X) # p.cl(X).

Proposition 5.2 Let (U,R,) be a pre-approximation space,
X < U then:

1) X is called R —definable iff po(X)=

2) X is a pre- rough whenever pb(X) =< .

Corollary 5.1 Let (U,R) be an a pre-approximation space,

X € U. Then: Rp(X) and upper Rp(X) are definable (exact) sets.
Example 5.2 In an example 2.1; X ={a,c.d} is a pre- exact ,
Y ={a,b} is a pre- rough set .

Proposition 5.3 Every indiscrete approximation space is a quasi-
discrete pre-approximation space.

Proof: Obvious.

Proposition 5.4 Let (U,R,) be a pre-approximation space, then:

(i) Every exactsetin U is pre-exact.

(i) Every pre-rough set in U is rough.

Proof: Obvious.

From Proposition 5.4 and Corollary 5.1, we have:

Corollary 5.2 Let (U,R,) be a pre-approximation space, X < U.

Then: Rp(X) and Rp(X) are pre-definable (pre-exact) sets.
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Remark 5.6 In above proposition, the converse need not be true as
it can be seen by the following example.
Example 5.3 In an example 2.1, if X ={a,c,d}, R(X)={a} and

R(X)=U then X is a rough set but R, (X)={a,c,d}=R_(X)
which means that X is not a pre- rough, ( X is a pre- exact).

Example 5.4 In an indiscrete spaceU , for every X — U , we have
c(X)=X and int(X) =< which means that X is a rough set ,
but p.int(X)=X = pcl(X), then X is not a pre- rough set (X is a
pre-exact )

Definition 5.10: Let (U, Rp) be a pre-approximation space, XCU.
Then the pre-positive region of X is denoted by POSp(X) and
defined by POSp(X) = Rp(X). Also the pre-negative region of X is
denoted by NEG»(X), and defined by NEG»(X) =U—Rp(X).
Proposition 5.5 Let (U, Rp) be a pre-approximation space, XCU.
Then the following statements are true:

1-P.B (X) € B(X).

2- NEG (X) S NEGp(X).

Proof: 1- P.B (X) = Rp(X) — Rp(X)S Rp(X) — R(X) € R(X) —
R(X) =B (X).

2- Since Rp((X) € R (X) = U—-R (X) SU-Rp (X) and

NEG (X)=U- R(X) SU-Rp (X) = NEGp (X), then

NEG (X) € NEGp (X).

Remark 5.7 We can get the pre-approximation operators by
following the steps in remark 4.2, after that is found the pre-open
sets from the topology 7 to get the family P, (U, t) as follows:
Example 5.5 Let U = {a, b, ¢, d}, and R be a general relation
where:
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R = {(a, a), (a, ¢), (c, b), (c, ¢), (c, d), (d, b), (d, d)}, then
S={{a,c}{b,c,d}{b,d}}, t ={U,®{a,c}{b,cd}{bd}{c}}.
Po(U, 7) ={U,®,{b,d}.{b,c}{a,c}{b}{c}{d}{c.d}{ab.c},
{b,C,d}},

P:(U, 1)=
{U,9{a,c}{ad}{b,d}{a,cd}{ab,d}{ab,c}{ab}{d}{a}}.
If X={a,c,d} then R (X)={a,c}= Rp(X))={a,c,d}, R (X) =U =
Rp(X)=U. Also, P.B(X) = {b} € B(X) = {b,d}.

Definition 5.11 Let (U, Rp) be a pre-approximation space, XSU
Then the pre accuracy of X is denoted by 7, (X) and defined by:
7,(X) =|'§§((§))'I, where | Rp(X) [0.

Proposition 5.6 Let (U, Rp) be a pre-approximation space, XCU.
Then: (X) < n,(X).

Proof: Obvious.

Example 5.6 Using the same general relation as in (Example 5.4)

RXI 2 Rp(X)| ~ 4~
Thus (X) < n,(X).
Original rough membership function is defined using
equivalence classes. It was extended to topological spaces
[3,7,8,11,12], namely, If  is a topology on a finite set XSU, where

its base is B, then the rough membership function is u%(x) =
[{nBx}nX]|
[{nBx}|

, X€X, where Bx is any member of 8 containing x .

We introduce the following definition for a pre-rough
membership function to express P. B(X), POSp (X), NEG, (X), for
a subset XCU.

Definition 5.12 Let (U, Rp) be a pre-approximation space, X<U.
Then the pre-rough membership function on U is:
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uk (x):— [0,1], and it is defined by
1, if 1 € B,(X)
P _ x
px (x) = {mian(X, otherwise’

B, (X) = {lBlglxl . B is a Pre-open set, x€B}.

where

Definition 5.13 The pre-rough membership function may be used
to define pre-approximations and pre-boundary region of a set, as
shown below:

Rp(X) ={{x€U: ux(x))=1}, Rp(X)={x€U: : puk(x)) >0},
P.B(X) ={x€U: 0 < uk(x) <1}.

Definition 5.14 Let (U, Rp) be a pre-approximation space, XCU.
Then we have:-

POS,p (X) ={x€U: uk(x) =1}.

NEGp (X) = {x€U: uk(x)=0}.

P.B(X)={x€U: uf (x)<1}.

Example 5.7 Let U={abcd } , R={(c.c),(b,b),(b,d)},
S={{c}{b,d}}, So t ={U,®{c}{b,d}{b,c,d}}. If X= {a,b,c},
then we get i (a)=1, i (b) =1, uk (c) =1, uk (d) =0.

From pre-membership function, we get Rp(X)={a,b,c},

Rp(X )={a,b,c}, P.b(X) =&, POS, (X) ={a,b,c}, NEG, (X)
={d}.

Thus, X is a Pre-definable (Pre-exact) set.

Proposition 5.8 In every pre-approximation space (U,R;) the

following hold:

(i) The intersection (union) of two exact sets is exact.

(if) The complement of an exact set is an exact.

(iii)The difference between two exact sets is an exact

Proof: Using the properties of clopen sets, the proof is obvious.
Proposition 5.7 is not satisfied in the case of pre-exact sets. We can
see that in the following example.
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Example 5.8 In an Example 5.1, the set X ={a, c,d} and
Y ={a, b, d } are pre-exact sets, while X NY ={a, d } is not pre-
exact. It is pre-rough set.

Definition: 5.15 Let (U,R,) be a pre-approximation space. Then

X CU is said to be:

(i) Totally pre-definable (exact) set if X = Rp(X) = Rp(X)
(i.e.,P.B(X) = 0).

(i) Internally pre- definable set if X = Rp(X), such
that P.Edy (X) = @.

(ili) Externally pre-definable set ifX =Rp(X), such that
P.ED; (X) = 0.

(iv) pre-Undefinable or (pre-rough) set if X # Rp(X) # Rp(X)
(i.e.,P.b(X) = @)

6. Conclusion:

In this paper, we initiated a topological structure based on
a binary relation to classification of sets in generalization of
approximation spaces that open the way to more topological
applications in rough set context and help in formalizing many
application. In addition, using pre-approximation space, we can
obtain (12) dissimilar granules of the universe of discourse. Our
approach is the largest granulation based on pre-open sets in
topological spaces. Some important concepts and properties of
Pawlak rough sets and rough membership function are generalized,
we have seen how the topology represent the magic box for
definability of sets and the golden tools to measure exactness or
the roughness of sets
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Effects of Radiation Variation and cloud moving on
Solar PV system.
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Abstract
In this paper reviews the researches into the impact weather
condition on solar Photovoltaic output , which are have direct
influence to reduce of electric power which produced by PV cells .
And there are many reasons impact on PV output such of dust
deposition, temperature and clouds, furthermore, display influence
of solar radiation variation on solar PV system. It was used a
Matlab/SIMULINK to find the results achieved.
uadlall
Alaady Calailly aaaiall Al juadS Ausedll WAN 5Kl dadd )l
o b 735 8 Ausedl) WDAD 4550 oda Jolm uad) e i)
88 (e Lpusadll DAY o Byl Jalpad) 0 e SN & lisSay a5
So Bl il el 35 il e el DAl e Lilu) gl
Lleall iy Y mamgiy ,JSLEA 28 e el 4d€y el sl

1. INTRODUCTION

One of the most desirable outcomes from modern science and
engineering is developing a clean and renewable energy.
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Photovoltaic energy is a promising upcoming energy resources,
one of the main important reasons behind its popularity is pollution
free. add to that the solar energy is one of the most promising
energy resources in the word now. However, there are many
problems can be facing these renewable-energy sources (solar PV)
which are from the weather such as cloud moving, temperature and
effects of solar radiation variation and other problems.

2. Solar Panels (PV)

Solar panels contain an array of closely interconnected solar
cells. Solar cells are typically semiconductor devices. solar panels
(PV) is compound from [1]

e PV cell — thin, semiconductor wafer that converts sunlight
to DC current.

e PV module — series and parallel cell circuits sealed in a
protective laminate.

e PV panel — two or more modules assembled as a pre-wired,
field-installable unit.

e PV array — complete it power-generating unit that consists
of the required number of modules/panels.

Components of Solar PV Systems
1. PV Array
2. Battery charge controller
3. Combination of charger and inverter
4. Back-up generator
5. DC and AC load
Figure (1) explains Installation method of work solar PV systems.

[1].
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Figure (1) method of work solar PV systems.

3. cloud moving on Solar PV Output:

The functioning of solar PV is impacted by temperature, solar
irradiance, shading and array configuration. Wholly or partially
Shade can be caused by obstructions such as moving clouds,
chimneys, trees, or nearby buildings. The situation is of special
interest in case of big PV installations such as those used in
distributed power generation systems. Under partly shaded
conditions, the photovoltaic characteristics get more complex with
more than one peak. Yet, it is very crucial to understand and
predict them in order to draw out the maximum possible power. [2]
To understand affect the shading of PV system should be know
the equivalent circuit model for a PV cell without shading which is
consists of a real diode in parallel with an ideal current source and
for a more realistic representation to the equivalent circuit we can
add resistance in parallel to give effect of leakage current (RP) and
resistance at the series to give effect of internal ohm's resistance
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(RS) and as with any diode, there is an associated capacitance [3],

so the equivalent circuit of PV system is as in the figure (2)
below.

L L L ._/\‘ljff\‘,_
(T)ISC W — § "

Figure (2) equivalent circuit of PV system

However, this capacitance is relatively small, so the effects on the
output can often be neglected. So the equivalent equation [4] and
circuit of PV system current is as the following in the figure (3):

v+ IRs
Ipv = Isc— Io a )—1}—V+'RS—>1

KT RP

AAN—

-+

_|_
1‘ I. W Ré v, 78

Figure (3) equivalent circuit of PV system current

With a shadowed module degrades the performance of the entire
array and drops the voltage from Voltage (V) to different voltage
(DV)« The equations explain that. [4,5]
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V remaining = Vn-1 — I (RP+RS) > 2
where. Vn—1 = V (n-1)/n
AV =V — V remaining
=V-V(n-1)/n+ 1(Rp +Rs ) >3
=V/n + I(RP+RS)
dV~V/n + IRP—>4 Since RR»RS
The voltage drop problem in shaded cells could be corrected by
adding a bypass diode across each cell. So a shaded cell
experiences a drop as current is diverted through the parallel and
series resistances.
A bypass diodes can mitigate the effects of shadows but they do
not solve the issue completely. The following curve Figure (4)
explain the effect of shading one cell in an n-cell module, no
shading and affect bypass diode at shaded [4,5,6].

No shade

[

Shaded without
bypass diode bypags diode

CELL CURRENT
e
T

-
L
T

CELL WOLTAGE

Figure (4) explain the effect of shading one cell

4. Solar Radiation Variation on solar PV system:
With no pollutant emission, Photovoltaic cells convert sunlight
directly to electricity. In fact, when sunlight hits the cell, the
photons are absorbed by the semiconductor atoms, freeing
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electrons from the negative layer. This free electron finds its path
through an external circuit toward the positive layer
resulting in an electric current from the positive layer to the
negative one.

For calculates the PV cell photocurrent which depends on the
radiation as in Equation number (2) below and By using the
MATLAB/SIMULINK model of the this equation. [7,8,9] as in

the figure (5) below:

. R
Iph=|Isc+Ki(T-298)|—— —>5
P [ ( ) 1000
Ki=0.0017 A/.C is the cell's short circuit current temperature
coefficient.

R are the solar radiation (W/m2)

£

Figure (5) Iph Matlab/SIMULINK, subsystem for varying solar
radiation.

5. Impacts of cloud moving and Solar Radiation Variation
on Solar PV Output

To know the effect of radiation and clouds on solar PV system, it

is used the following equipment, which consists of system for

solar PV, a bypass diodes with daystar-meter of measurement
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radiation. It consists of a rheostat ,two digital multi-meters of
measurement Current and Voltage, Watt-meter of Measurement
Power and measurement cloud motion by (Develop a program
that simulates the passage of clouds) as in the following figure (6)
explain that and from the following table (1) shows the results
obtained from previous experience.

[
i~
}-

Figure (6) Practical circuit components

Table (1) the results obtained from previous experience.

solar Max Max Max
radiation(mW/sq.cm) Voltage | Current (A) Power
V) (W)

100 (1 sun) 16.9 3.3 55.77

80 16.6 2.5 415

60 15.4 2.1 32.34

40 15 1.24 18.6

20 16.4 0.6 9.84

Here the MATLAB-based modeling and simulation scheme are
used to estimate the I-V, P-l and P-V characteristics of a
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photovoltaic array under different cases due to partial shading. It
can also be used for acquiring and assessing new maximum power
point tracking methods, especially for partially shaded conditions.
Moreover, it can be used as a means to study the effects of shading
patterns on PV panel shaving dissimilar forms. It is followed that,
for a set number of PV modules, the array configuration (refers to
the number of series and parallel connections) importantly bears
on the maximum usable power under partially shaded conditions.

We assume that solar PV with number of cell in one case is under
full sun and get shadowed partially in the other cases S= (100, 80,
60, 40, 20) mW/sg.cm.
Figures (7), (8), (9) shows the simulation results which will be
discussed in the next section

fig7:
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Fig8: Effect of partial shading on PV characteristics of a single PV

module.

100

90

80

T0

60

50

Power in watt

40

30

20

10

0

0 0.5 1 1.6 2 25 3 35 4 4.5 5
Current in amp

Fig 9: Effect of partial shading on 1-V characteristics of a single PV

module and different solar radiations.

6. Result discussion
From experience and curved, can be finding following:

o In the table shown the solar radiation was

S =(100, 80, 60, 40, 20) mW/sg.cm respectively
From the figures above can be clearly seen the relationship
between V-I, V-P & I-P curves.
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Figure (7) shows that the short circuit current (i.e. maximum
current) generated by a solar cell or module is directly
proportional to the solar irradiance with short circuit current
level increasing as irradiance increases.
The output voltage is also dependent on irradiance and
increases slightly as irradiance increases which can be seen
in figure (8).
We can get the maximum power in each case by multiplying
the maximum voltage in the fig (7) with maximum current
infig (8): P max =V max* | max —6

P max =16.9 * 3.3=55.77w
From table (1) it can be see the results obtained with this
model for different amounts of radiation, the Max Current
has decrease from 0.6A to 3.3A when the solar radiation
increased from 20mW/sg.cm to100mW(/sg.cm and power
increase from 9.84W to about 55.77W.

7. Conclusions and comment:

1) The measurements find that rapid cloud movement on solar PV

2)

system decrease their maximum power output from full power
to about one-third of full power in approximately five seconds,
which cause the problem of voltage flicker on distribution
feeders.

The most severe condition in PV generation is encountered
when sudden passage of a cloud bank sweeps the entire PV
generator, resulting in large power. This condition can be
further deteriorated if complete covering of PV arrays is
associated with a sudden sharp change to load demand.

3) Cloud movement on solar PV system Lead to a change in the

value and direction of the power on sub transmission and
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transmission may result in overloaded or under loaded lines.
This lines and equipment may cause physical damage, and
shorten equipment life. Because the Power relaying devices
intended to allow one directional power flow may be falsely
triggered. Under loaded lines may give cause for unacceptable
voltage flickering or loss of service to the load. If the changes
are rapid and significant, the utility may have difficulty
adjusting to the changes in a timely fashion. These results are
accompanied by high operating and productive costs for the
utility to maintain its regulatory capacity.

4) To solve the effects of the shadows problem, we can use bypass
diodes that increase the value of the electric current by using
alternating current paths but do not completely solve the
problem. so we can used small motors to control the direction of
the solar panels.
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ABSTRACT:
The research in this Paper is focused on creating organic materials that
can match the inorganic semiconductors in terms of performance and
stability. A new thiophene derivatives -2-(2.3-dihydro-7-(2,3-
dihydro-[1,4]diselenino[2,3-c]thiophen-7-yl)-[1,4]diselenino[2,3-
c] thiophene-5-carboxamido)-4-methylpentanoic acid have been
characterized by absorption spectroscopy and cyclic voltammetry.
The processes were made with H,O and sodium phosphate
(NazPO,) as supporting electrolyte), at scan rate of 0.1 Vs * on a
glassy carbon working electrode Ag wire reference electrode and
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Pt counter electrode. The absorption maximum for the monomer
was appeared two peaks at 265 and 345 nm, which corresponds to
a m-m* transition from the conjugated material, the monomer was
grown successfully on the electrode surface throughout repetitive
cycling and shown polymer has ( Amax ) peak at 690nm indicative
the extension of conjugated chain length in the polymer than the
monomer.

Key-words:  Thiophene derivatives, conjugated materials,
electronic and electrochemical properties.

INTRODUCTION

An incorporation of extra oxidation and reduction active
components into conjugated materials is an attractive purpose for
several reasons. The treatment of the parent polymer’s energy gap
is one key advantage for device applications.* Polythiophene and
its derivates have been studied widely for their use in several
applications, such as electroluminescence, % * photovoltaics, * °
field effect transistors®, electrochromics™®? and sensors'®***?, The
electronic properties of thiophene derivatives depend on the
effective conjugation length along the polymer chains. Organic
conjugated compounds are able to exhibit semiconducting
behavior as they have delocalised n-electrons take place at all the
conjugated double bonds and this allows them to exhibit electro
activity in the main chain of the polymer.’*'* Polyethylene-3,4-
dioxythiophene (PEDOT) and poly3,4-ethylenedithiothiophene
(PEDTT) are considered one of the most famous polythiophene
derivatives used for device applications, owing to its outstanding
hole injection properties, high oxidation stability and
conductivity'™®®. PEDOT has exposed lower oxidation potential
and tiny energy gap than PEDTT because of an increase in the
number of sulfur atoms in the polymer chain of PEDTT, which can

260 Copyright © ISTJ 4% ghae aaal) (368a
wu ?3""“ @3.\1\ M



International gt A
Science and Technology Journal Volume 22 sl A —

R R ERAE uy 2005 NG| /&

be caused a distortion interring conjugation'’*®. An increase the
degree of planarity and higher oxidation stability have been shown
in Poly (3,4-ethylenediselena thiophene (PEDST) comparing to
PEDTT owing to Stronger inter chain contacts between Se atoms.
The electrochemical and optical properties of PEDST have
revealed an agreement with PEDOT. The syntheses of the
polythiophene can be achieved by electropolymerisation to produce
polyaromatic conjugated materials. The material can be grown
anodically through the oxidation of the monomer. The advantages of
electropolymerisation include growth without a catalyst and the ability to
control the film thickness. The formation of a polythiophene chain is
achieved through the combination of thiophene cation radicals.**® This
paper talk about compound contains bis EDST units attached with
carboxamido)-4-methylpentanoic acid. The chemical structure of
this compound is illustrated in Figure 1.

Se Se
(0]
/ A\ s
S \ N OH
H 2
Se Se

Figurel. Chemical structure of 2-(2,3-dihydro-7-(2,3-dihydro-
[1,4]diselenino[2,3-c] thiophen-7-yI)-[1,4]diselenino[2,3-c]thiophene-5-
carboxamido)-4-methylpentanoic acid

EXPERIMENTAL

1- Materials:

Ethylenediselena thiophene (EDST) was used as analyte
(Monomer) at a concentration of ca. 10 M. Fc/Fc* redox couple
as an internal standard. H,O and sodium phosphate (NasPO,) as
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supporting electrolyte). All solutions were degassed (Ar) during a
reduction experiment.

2- Equipments and Cells

Cyclic Voltammetry (CV) is a technique commonly used to measure the
redox properties of materials, the materials can be measured in solution
or solid state. Cyclic voltammetry measurements were achieved by using
bio analytical system voltametric analyzer CV-50W. The
electrochemical cells consisted of three electrodes: a platinum
working electrode, a platinum wire counter electrode and a silver
wire as the reference electrode. Electronic absorption spectra were
recorded at room temperature on a JENWAY 7310 UVlvis
spectrophotometer.

RESULT AND DISCUSSIONS
The electronic absorption spectrum of monomer was recorded in
H,O and is shown in Figure 2.

1.0 4

0.5

Absorbance / a.u.

0.0

T T T T T 1
300 400 500 600 700 800
Wavelength / nm

Figure 2. UV-V is spectra of the monomer measured
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The spectrum of the monomer gives two main peaks at 265 and
345 nm. The first peak in this monomer is attributed to a @ -m*
transition, while the peaks at 342 nm in this monomer is assigned
to the conjugated system.

Electropolymerisation this compound was achieved through
repetitive cycling over the first oxidation peak of the monomer,
consequently the polymer was grown between 0 to +1.1 V
referenced to Fc/F¢© To determine the HOMO and LUMO energy
levels and then the electrochemical HOMO-LUMO gap, by subtracting
the onset of the first oxidation and reduction waves from the HOMO of
ferrocene (-4.8 eV). The growth of the polymer was monitored
through the increase in current with each cycle and the
development of a new peak at lower potential as showed in Figure
3.

75
50
25+

0 4

Current / pA

-25

-50 4

-75 T T T T T T T T T T
-06 -04 -02 00 02 04 06 08 10 12 14

Potential / V vs Fc/Fc*

Figure 3. Polymer growth process using glassy carbon working electrode
(Ag) wire reference electrode and (Pt) counter electrode
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The electrochemical behavior of the polymer was analyzed by
cyclic voltammetry. The polymer shows irreversible oxidation
peaks at +0.36 V. The oxidation will be the removal of an electron
from EDST group to forming a radical cation. The reduction of the
polymer showed an irreversible peak at -2.29 V, which was
attributed to the reduction of the attached unit. Both the oxidation
and reduction cycles of the polymer are shown in Figures 4 and 5.

{0y p B Ty
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= °7
o
5 4
(&5)
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-2 T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
Potential / VV
Figure 4. Oxidation Process of the polymer
04
< -25-4
75
72'.0 71'.5 71'.0 70'.5
Potential / VV
Figure 5. Reduction process of the polymer
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The optical band gap of the polymer was determined by growing
the polymer onto a piece of ITO-coated glass slide, the film of the
polymer has shown higher stability on the slide rather than Pt
working electrode surface. The polymer was grown by cycling
between 0 and +0.79V vs. Fc/Fc™ (500 segments) then de-doped
between -0.6 and -0.2 V. The spectrum shows an absorption
maxima peak of 690 nm, which corresponds to red shift
(bathochromic shift) for the n-n* transition when compared to the
monomer (342nm). The absorption spectrum for this polymer is
shown in Figure.6.

0.8

Absorbance .a.u

0.6

0.4

T T T T
400 600 800 1000
Wavelength / nm

Figure 6.Solid state absorption spectrum of the polymer on ITO-coated
glass

The optical band gaps of the polymer and monomer were calculated from
the onsets of the longest wavelength absorption peaks. The data for all
the absorption maxima and the optical band gap values are summarized
in Table 1. The optical HOMO-LUMO gap of the monomer is 2.7 eV,
while the optical band gap of the polymer is 1.47 eV. This also supports
the assumption that the monomer of this compound has inferior
conjugation chain compared to its polymer.
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Table 1 Optical absorption data for monomer and the Polymer

Main absorption peak / nm Optical band gap / eV

Monomer 345 2.7
Polymer 690 1.47
CONCLUSION

The aim at this paper was to analyze compound using two
techniques; cyclic voltammetery, and UV-V is spectroscopy to
calculate and determine properties such as the oxidation and
reduction potentials of the monomer and polymer and changes in
absorption spectra through p- and n-doping. In conclusion the bis
EDST units attached to carboxamido-4-methylpentanoic acid have
been prepared and successfully electropolymerised when coated on
to an Indium Tin Oxide (ITO) covered glass slide yielding a
polymer with absorption maxima peak of (690 nm). The monomer
of this compound has displayed a lower absorption maxima peak
(345 nm) and higher optical HOMO-LUMO gap (2.7 eV) compared
to its polymer (690 nm) (1.47 eV) respectively, due to the
extension of conjugated length along the polymer chain.
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ABSTRACT

The problem of global warming is likely to make the buildings
increasingly inefficient, and uninhabitable, not only in the present
time, but also in the future, as a significant part of global energy is
consumed by buildings for cooling and heating purposes.
Unfortunately, most of the buildings that will be exist in the
coming decades are already built without taking into account their
energy consumption in addition to their impact on the inhabitant
and the environment. Green Nanotechnology offers potential to
improve existing building performance and influence their
development toward sustainability to prevent future environmental
problems and provide better indoor quality. Nano technologies,
materials, products, and applications are anticipated to contribute
impressively to environmental protection by saving crude
materials, energy as well as by decreasing greenhouse gases.

This paper intends to address the possibilities and applications
offered by nanotechnology for existing building to make them
more environmentally friendly. In order to achieve the study aim
the researcher will consult relevant literatures in the field.
Nanotechnology applications are not only extremely useful in new
constructions but also more beneficial in existing buildings which
will directly or indirectly contribute to its sustainability without
invasive intervention and consequent damage to the building itself.

KEYWORDS: Existing buildings, nanomaterials, nanotechnology,
sustainability.

1. INTRODUCTION:
The prefix "Nano comes from a Greek word Nanos which means
Dwarf “extremely small”. So, nanotechnology is the science and
technology of small things that are less than 100nm in size [One
nanometer is 10-9 meters long]. Nanomaterials have significant
different features than same materials on large scale, therefore,
unlimited potentials for improved structures, materials and
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equipment. Nanotechnology has many benefits in the resources
saving. It provides in the production stages opportunities to reduce
the use of materials that have a large environmental footprint by
replacing them with other materials have fewer effects and
therefore the most efficient use of raw materials. The revolution of
Nanotechnology is not only bringing significant developments in
the performance, energy efficiency, and sustainability of new
buildings but also has a major influence in improving existing
building. Sustainable environmental design standards are easy to
implement in the design of new constructions but are difficult to
apply to building that already exist, although, it is no longer
difficult after the invention of nanotechnology.

2. Applications of Appropriate Nanotechnology for the
Sustainable Development of Existing Buildings
Since the last decades, the global market of nanomaterials has
raised rabidly. Nanotechnology is expected to be a mature industry
by 2025 (Helal, 2016). The applications of nanotechnology in
today's  construction iIs more related to  green
design.Using nanoparticles to typical building materials can result
in stronger, more durable, self-healing, heatinsulating,
air purification, fire-resistant, and easier to clean products. Nano
materials also improve the durability and performance of
construction components, safety and energy efficiency of the
buildings as well as providing increased living comfort. The line
chart below shows the dramatic growth of Nano technology
market.
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The growth of nanotechnology

Basic Applied Early Rapid Mass
research research adopters advancement market

Hgh

Opportunity

Low

v

1970 1990 2000 2005 2010 2020

Figurel. Growth of nanotechnology market since 1970

Nanotechnology can alter the nature of existing building and its
relationship with users and environment. At this stage we are
going to illustrate some building materials and technologies that
could be used on existing buildings to improve their efficiency of
performance.

1- Air purification

The internal environment in the building is one of the elements
that must be characterized by a high level of quality to achieve the
appropriate level of comfort for the occupants. So it should be free
of any contaminants, whether dust, bacteria or odors. The level of
humidity and temperature also greatly affect the performance of
the users. Many factors that affect indoor air quality, including the
environment surrounding the building, building construction
techniques and sources of pollution such as building materials,
furnishing and activities inside and outside the building. The
shortage of indoor air quality because of harmful organic
molecules leads eventually to the symptoms of sick buildings
syndrome or buildings related illness. An important number of
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Nano-engineered materials and products have been emerged in
order to purify and improve the indoor air. These products are vary
and differ in how they work such as:

1-1 Paint protection system ,nanowood and nanostone

Paint protection system, nanowood and nanostone relay on the idea
of using mixture of nanomaterial which can be painted, sprayed,
rolled or in case of smaller objects they can be sunk into solution.
The product is environmentally friendly. So, alcohols or vo;atic
organic compounds (VOCs) are not released during application, as
well as suitable for all surfaces such as floors, furniture and walls.

Figure2. Nanostone and naowood applications,

1-2 Photocatalysis nanotechnology for the development of
filters equipment’s

According to Son Le, et al, (2015), There are many traditional
methods for air pollution treatment such as adsorption, separation
or using chemical disinfectants, but they have the same weakness,
pollutants just move from one place to another without being
thoroughly resolved or there is the potential formation of by-
products toxic for human health.

Lately, the photocatalytic pollution treatment method using
nano-TiO2 (titanium dioxide) material has been discovered and is
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considered as a breakthrough solution. "Nanostructured titanium
dioxide has been widely researched for application towards the
photocatalytic treatment of purification of water and air, “self-

cleaning” and uperhydrophilic coatings for surfaces, and dye-

sensitised voltaic cells". (Byrne, et al, 2006)

Titanium dioxide when being irradiated with ultraviolet (UV)
light destroys chemical. Compounds as well as bacterial cells to
form CO2 and H20. Table (1) presents a comparesion between
tradional purification systems with photocatalyst method.

Table 1. Purification technologies comparison

ES

Minus-

HEPA' Filer2 ~ OZ0ne uv? lon Photocatalyst
Mold Good Normal  Good Good  Normal Excellent
Germs Excellent Normal Good Good Normal Excellent
Virus Normal Normal  Normal Normal Normal Excellent
Dust Mite Excellent Good Normal Normal Normal Normal
Toxicant Normal Normal Good Good Normal Excellent
Odor Normal Normal Good Normal Good Excellent
Smoke Good Good Good  Normal Excellent Good
VOCs Normal Normal Good Good Normal Excellent
Allergen  Good Good Good Normal Excellent Excellent
Note: ! High Efficiency Particulate Air Filters

? Electrostatic Filters

? Ultraviolet
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1-3Photocatalytic activity of nanostructured coating

More energy is require by Current air-cleaning technologies , but a
promising new solution is being developed. Window glass with
nanostructured coating based on titanium dioxide TiO2 uses
sunlight energy to destroy organic pollutants from indoor air by
passing it between the inner panes of the window in a process
called photocatalysis.

"Recently, pavement blocks of titanium-dioxide-impregnated
cement have been used to mitigate air pollution from outdoor
pollution in cities"( Stefanov, 2015). Figue 3 illustrates the
Working mechanism of TiO2- coated window glass.

Sunlight

'

4 "
" Clean air

B~
X

Figure 3. Windows with nanostructured coatings can cure 'sick’
buildings.

TiO, - coated
window glass

2- Nano Insulation Materials for Energy Efficient Buildings

A considerable fraction of the total energy is consumed by
building and, consequently have a large potential for conservation.
For this reason, mankind are forced to think seriously about
reducing the energy usage wherever possible. According to the
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World Meteorological Organization (WMO) "buildings represent
the largest energy-consuming sector with nearly 40% of global
electricity consumed, and therefore, they are also responsible for
about36% of global carbon emissions (CO2), mainly because of
inefficient thermal insulation systems." For existing buildings,
renovation has a high priority in many countries, because these
buildings represent a high proportion of energy consumption and
they will be present for decades to come. Several studies have
shown that the best way to reduce the energy consumption in
buildings remains the reduction of heat losses through the
envelope” (Ibrahim & Biwole, 2015).

The design and construction of building envelopes traditionally
involve the use of multiple layers of different materials to achieve
a number of functionalities , including strength , light filtering ,
thermal insulations , sound insulations , weather resistance and
architectural appearance (Lalbakhsh, E. & shirazpour, P., 2011).

Reduction in heat losses through the envelope by thermal
insulation materials is an ideal ways to decrease the annual energy
demand of buildings for heating and cooling purposes.
"Nanotechnology promises to make thermal insulation more
efficient, less reliant on non-renewable resources as an important
strategy on the pathway to green buildings.The application of nano
insulation materials to limit the wall thickness is one of the
greatest potential energy-saving characteristics for the existing
buildings" (Bozi¢, 2015).

Nanotechnology-based thermal insulation materials generally have
a better thermal insulation quality than traditional materials. They
have a higher heat transfer resistance than traditional thermal
insulation materials. U-value (Thermal transmittance) can be
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reduced by nanotechnology-based materials such as  EPS
Graphite, aerogel insulations, vacuum insulation panels which
have a lower thermal conductivity than the traditional materials.
(Bozsaky, 2016 ).

In vacuum insulation panels VIP (figure4), the interfaces of silica
crystals are very small, which causes difficulties in thermal
conduction. It is one of the most effective heat insulation materials
in the future. Thermal conductivity of VIP is in the range of only
0.003 to 0.004 W/mK, which is ten times better than conventional
materials such as min eral or glass fibers or polystyrene

Auminzed muitiayer bamer 10

contain vacuum and provide
environmental protection

Figure 4. Vacuum insulation panels

Aerogels are becoming one of the most promising materials for
building insulation because of their highly insulating features.
"due to its low thermal conductivity (0.015 W/mK), only 10 mm
aerogel based insulation panel is needed to achieve the same level
of insulation of 25 mm thickness of standard Expanded
Polystyrene Panel” (Guinoaa, 2017).
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The coating was manufactured by mixing natural lime with
granular aerogel manually in different percentages, see figur (5).
Nowadays, aerogel-based materials cost remains high because of
raw materials expense. "This cost is expected to decrease in the
following years as a result of the advancement in the aerogel
production technologies as well as the large-scale material
production leading to lower unit costs.” (lbrahim & Biwole,
2015).

Three U.S. firms, Aspen Aerogel, Cabot, and American Aerogel al
ready have consumer products on the market, and their production
levels are on rising. Meanwhile, current research efforts aim to
bring about significant cost reduction in high-performance
insulation manufacturing. If these efforts are successful, aerogels
may become competitve over the next few years with existing
thermal insulation technololgies (Shukla, Et al, 2012)

= |

Figur 5. Aerogels application as a thermal insulation for inner wall,

Aerogel is also used as nanoporous translucent glass. It is
preferably used as a thermal insulating window like curtain walls,
skylight window and transparent partition wall. In addition to
having excellent performance for thermal and solar gains, aerogel
IS a good acoustic insulation material could be used in existing
buildings. See figure (6).
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Figure 6. Aerogel as nanoporous translucent glass

3- Self Cleaning feature
In designing or selecting buildings materials, surface properties

are fundamental importance. The need for surfaces that are easy to
clean (self-cleaning) or that have antibacterial or antimicrobial
properties is fundamentally important in the design.

Many nano-based products designed for self-cleaning using
coatings, paints or films containing nanoparticles and added to
traditional materials, although certain formulation may include
surface layers through which nanoparticles are specifically blended
into the raw material, two primary techniques were used to achieve
self-cleaning feature (Schodek, Et al, 2009)

The ability to make :
- Hydrophobic( water-repelling) surfaces "Lotus Effect".
- Hydrophilic ( water- attracting) surfaces " Photocatalytic
nanotitanium dixide(TiO2)".
3-1 Self-cleaning | - the ""Lotus Effect:

In Asian countries the louts flower has long been a sign of
innocence. Thogh rising in muddy waters, its leaves still look
clean.The plants' leaves are superhydrophobic, i.e. drops of water
roll off free of remains, taking any dirtiness with them.
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Lotus plants leaves are coated with teeny wax crystals around 1nm
in diameter which repels water, droplets falling onto them bead up
and, if the surface slopes slightly, will roll off. Lotus effect is now
one of Nanomaterials, best-known ways of modeling surface.

Self-cleaning behavior is normally achieved using hydrophobic
surfaces with nanostructured features, see figure (7). These are
influenced by the Lotus flower leaves which integrate nanoscale
surface roughness with water repellent wax. It can be engineered,
or imitated, using nanocomposite materials made up of
nanoparticles in a polymeric matrix.

d?m\o 5“‘3‘}!
W

Figure 7. Self-cleaning | - the "Lotus Effect

"Lotus-Effect" products include ceramic roof tiles, architectural
glass and a spray for industrial use which makes surfaces
temporarily non-wettable and self-cleaning, using those products
in existing buildings could seviously reduce the cleaning
requirement, and surfaces that are frequently exposed to water
remain clean (Jobs, Nano, et al, 2011).

The advantages are self-evident: a cleaner appearance and
considerably reduced maintenance demands.Products based on the
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lotus effect are best used where there is frequent general washing
from rain or other sources.

3-2 Self-cleaning Il — photocatalytic nanotitanium dioxide
(TiO2)

This kind of self-cleaning action comes from coatings with
thicknesses at the nanoscale that have particular photocatalytic and

hydropilic properties, normally titanium dioxide (TiO2).

A coating of nanotitanium is exactly the opposite manner to a
surface whose self-cleaning properties are based on the "Lotus-
Effect”. Due to its high surface strength, titanium dioxide is
hydrophilic, thus water does not shape drops on a surface covered
with it, but rather a sealed water film. Coating thickness is on the
order of 15nm, it is also transparent and can therefore be used on
glass, see figure (10).

The way TiO2 coating works:
- Coatings of thin titanium dioxide show hydrophilic and

photocatalytic action.

- When the coatings are subjected to ultraviolet (UV) light, the
photocatalysis process oxidizes foreign particles such as, for
example, fats, oils, soot or plant materials and decomposes
them.

- When the coating are subjected to washing or rain, the
hydrophilic action then causes dirt particles to be carried
away, (Schodek & Daniel, 2009).

A further advantage is that light transmission for glazing and

translucent membranes is improved as daylight is obscured less by

surface dirt and grime. Energy costs for lighting can be reduced
accordingly, also odors caused by dirt are broken down and
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reduced as they are organic molecules oxidized by the process of
photocatalysis.

Nanoscale coating

Light

Rain

Dirt runoff

~
N

Hydrophilic action \‘\»\/'
Figure 8. Self-cleaning Il — photocatalytic nanotitanium dioxide (TiO2)

Photocatalytic processes based on UV light are obuiously
promarily suitable for exterior surfaces of existing buildings where
sunlight is present, outdoor building finishing materials such as
glass wood and tiles,and works into cement or apply in a layer on
concrete, see figure (9).

e e | 1

P o’ : 4 | Before
E. 4 On conventional tiles, water
Ue c g forms droplets that dry

B ‘ perh leaving behind dirt deposits.
i sive
- — ™ After
On the hydrophilic surfaces
of photocatalytic tiles, water
: forms a film that runs off
| ;J b taking any loose dirt deposits
a3 a _ with it
Figure 9. Conventional tiles, Photocataly tiles,
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4- Energy coating

The sun offers us a continuous source of clean, free energy.
Solar represents less than 5 percent of today's energy market, but is
growing 30 percent annually, and buildings use almost 40 percent
of all energy used in the world(Elvin, 2007). Similar to how a plant
absorbs sunligh and transforms it into chemical energy to support a
plant's growing, energy coatings capture sunlight and indoor light
and turn it into electrical energy (Hemeida, 2010).

4-1 Thin film solar
Solar collection devices often rely on silicon technology, but

new solar nanotechnologies based on thin film materials,
nanocrystalline materials, and conducting polymeric films offer the
prospects of cheaper materials, higher efficiency, and flexible
features. These solar modules capable of converting light into
electrical power with more than 50% efficiency instead of the
current 20% or so, (Green, 2006), see figure (10).

USS$0.100W  USS0.20/W USS$0.50/wW
100 I 7 ~ "_vl
80 | ‘ 7 o Thermodynamic
f g ; limit

.1 USs$1.000wW

Single bandgap
limit

~_| uss3.sow

300 400 500
Cost, US$/m?
Figure 10. Efficiency and cost projections for first-, second-, and third-

generation photovoltaic technology (wafers, thin films, and advanced
thin films, respectively

282 Copyright © ISTJ 4% ghae aaal) (368a
wu ?3""“ @3.\1\ M




International gt A
Science and Technology Journal Volume 22 sl PP ——

sl bl Al Ayl uy 2020 QAT /\(

A thin-film solar cell is made by depositing one or more thin
layers, or thin films (TF) of photovoltaic material on a substrate,
such as glass, plastic or metal. Film thickness varies from a few
nanometers (nm) to tens of micrometers (um).

The nature of these ultra thin film cells allows them to also be
flexible, lightwaight and have less drag of friction then traditional
silicon-based solar cells. They can be used in building integrated
photovoltaics and as a semi-transparent, photovoltaic glazing
material that can be laminated onto windows, see figure (11).
These thin-film solar cells can be easly integrated into existing
buildings facades, roofs,windows , fabrics, tents, sails, glass,and
all sort of surfaces, "Nanotechnology could turn rooftops into a sea
of power-generating stations" (Carlstrom, 2005).

.’\.-

Figure 11. Thin-film solar cells,

5- Lighting

Artificial lighting plays a significant role in daily light, both for
indoor and outdoor lighting installations as lighting and other
devices use one-third of the energy used in building (Elvin, and
George,2007), and according to the International Energy Agency,
nearly 20 percent of conducted electricity worldwide is used for
lighting purposes.
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5-1 Ultra Low Energy High Brightness Light

Nanotechnology may significantly reduce the amount of energ
y used for lighting.This will change the way existing
buildings use lighting absolutely, " said Professor Ravi Silva of the
University of Surrey's Advanced Tecnology Institute, the
developers of such a project. "Ultra Low Energy High Brightness
Light (ULEHB) will produce the same quality light as the best 100
watt light bulb,but using only a fraction of the energy and last
many times longer"( Elvin, 2007).

These new ultra-low energy lighting devices will be produced
using organic carbon nanotube composites. ULEHB lignting can
provide cost-effective and safe alternative options of
fluorescent lamps not only for new and existing buildings, also for
signage,  displays, street lighting, and  commercial
lighting. The technology can also be used for low-
cost development
of solar cells(Fahmy, 2010).

5 -2 Nanotechnology-based lighting systems: Organic light-
emitting diode (OLED)

Their function is based on nanotechnology-structured organic
semiconductor materials. According to experts, this novel lighting
technology will revolutionize both interior and exterior lighting as
well as the display area (TVs, monitors, telephones) in the near
future and in part replace existing systems.

OLEDs are large-area light sources, offering new design options
with respect to lighting, such as large-area illumination of rooms,
flexible luminous foils, flexible monitors or transparent light
sources (BMBF 2012). They are particularly suitable for monitors
(e.g., TVs, computer screens, monitors) and displays (e.g., for
mobile phones and digital cameras). As such, they are already
widely used on the market. In contrast to conventional
technologies, their advantage is that the organic semiconductor
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material at the same time acts as image emitter and light source,
achieving better energy efficiency and high resolution.

The light emitted by OLEDs contains neither infrared nor UV
radiation, making it especially suitable for sensitive areas, such as
museums. OLED lighting products have been available on the
market since 2010. OLED lighting systems might partly replace
conventional lighting systems in existing buildings (US DOE
2011).

They provide brighter, crisper displays on electronic devices
and use far less energy than LEDs. TVs will be less than % inch
thick and will be able to be rolled up when not in use. OLEDs can
be applied to any surface, flat or curved, to turn it into light source.
In the future, light panels will replace light bulbs —walls, floors,
ceilings, curtains, cabinets and tables could all become sources of
light (Fahmy, 2010).

6-Environmental Sensing:

Nanosensors are nanoscale devices that measure physical
quantities and convert those quantities to signals that can be
detected and analyzed, capable of collecting and transmiting large
amounts of information about our environment and its users.

There are already sensors with equal or lower diameters than
lum, 2.5um, and 10 pm that detect airborne pollutants, such as
carbon monoxide, in and around a house.

It also could collect information on environmental conditions
such as humidity and air temperature (Elvin, 2007).

By using these nanosensors in existing buildings can save

enerty and resources throw gathering and transmitting data on
temperature, humidity and other factors influemcing indoor air
quality.

Existing constructions must integrate a rich network of
interactive, intelligent objects, from light-sensitive photochromic
windows to use conscious appliances; they must constantly shift,
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as their components communicate continuously with their
customers, their environment and each other

7-CONCLUSION

Nanotechnology is an advanced application of sustainability and
green architecture applications, as nanotechnology products and
applications provide architectural solutions to all environmental
problems related to existing buildings and even raise their
efficiency in all stages of the building life cycle. It can also assist
to solve some problems related to energy issues in building
consumption and generation . Among its benefit is that it is used
in improving the internal environmental conditions as it helps to
protect the environment and improves pollution detection and
treatment. Moreover, nanotechnology seems to be expensive to
some extent ,but it is more economically efficient in the long term,
and it reduces the cost of building maintenance. Fortunatelly, the
costs of nano products is expected to decrease in the following
years as a result of the advancement in the production technologies
as well as the large-scale material production and hence its
widespread use in the market.
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Abstract
In this work, a heat equation was solved by Applying boundary
condition without time dependence by using a Laplace operator
and Modified Bessel's function. Considering a problem of heat
equation and the solution of this problem implement in computer
programming.

From the results we noted that, the solutions of heat equation with
initial conditions according to the results obtained that dependent
on M.
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Keywords: Bessel function, Laplace operator, partial differential
equations, Modified Bessel's function and heat equation.

1. Introduction
Bessel’s and modified Bessel’s equation can be used to find solution of
Laplace’s equation [1] which is can solved by Laplace’s transform [2]
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and in [3] using Laplace transformation for solving heat conduction
equation.

The following are definition and basic properties of modified Bessel’s
function.

The modified Bessel’s function I,,(x) and k,(x) are the solutions of
the modified Bessel’s equation. Figure (1). illustrated the modified
bessl's function of the second kind when v = 0,1,2,3,4.

d? d
Pt A

N2 2\, —
T2 dx+((lx) v=)y = 0.

1 . \\‘

e — —

0 0.5 1 1.5 2 2.5 3 3.5

Fig.1. Modified Bessel’s function

Equivalently

d? d
X2 x =2

(2 2V4, —
12 P (x*+v9)y=0.

The solution of the modified Bessel equation can be written as

y(x) = c1ly (%) + 2k (X).
Here I,(x), k,,(x) are called the modified Bessel function of the first
kind and the second kind respectively of order v (you can see [4])
Where
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. x\vtz2n
50

nr'v+n+1)
n=0
And
m[l_,(x)—1
k, = M n=01.2,..
2sinnm

Where the Gamma function (you can see [4],[5]) is defined by [3],[4]

o]

r(p) = f e *xPldx ,for p=#0,-1,-2,..
0

This has the following properties

1. I'() =1

2. T(p+1) =pl(p).

3. I'(p+1)=p! forpositive integral p .
In this paper, we use a modified Bessel’s functions to solve a heat
equation and how these functions can be applied to finding the vibration.

2. Preliminaries

Throughout this paper, we consider the eigenvalue for the Laplacian on a
bounded domain{2, A called an eigenvalue of the laplacian and the v € 12
function called the Eigen function satisfied

{Av+/1n =0 in/),
v=20 on 01).

Definition 2.2 [2]
The solution of the Laplace equation

_1ov 1 0%v 0%v

AV = ——  ———— 4 —
v r6r+r2692+622'
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— Z Z frome™ cos (Z—m r ) <II ((:m?))

Where f,, ,, given by

2ma

fn,m 5 def f(9 T')eme Ccos (Zm) dr.

Which satisfying the equation

10R E n? R =0
ror \m T2t T

mm

Where k> = S and R = ntm?)

In(km)

3. Solving a heat equation by using a modified Bessel’s
function
We study the following problem

{ —Av = Av.
v(x,0) = @(x),

we solve a version of the problem without time dependence and we will
use the polar coordinates.

we use the eigenvalue problem

{—Av = v €y
v=20 (2)
Start with
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18(817) 1 0%v

Ay = —— (7 —) + ———
v ror rar r290%

_1ov 0%v 1 0%v

A=t — =)
v ror 0r2 12062

fromv(r,0) = v(r)T(6),
Av =v"(r)T(0) + %v’(r)T(G) + rlzv(r)T”(G),

by applying (1), we find

v’ 1v' 1T7(6)

v rv r2T®)

This is
vll vl T”(Q)
2 — 2
—tr—-— =2
Ty T(9) r
It assumes that %(;;) = —m?, then

2

1 1 ’ m _

vV'i+—v' —(A+—|v=
r r?

Then we get
m2
r2v" +rv’ —r? </1+—2)v =0
r
Then
r2v" +rv' = (2 A+m*)v =0
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The last equation is a modified Bessel’s equation, if we assume that
i = \Ar, then

A +/11 /1(1+ 2> 0
v -, — —|v=
Hu uH 112

1 m?
vﬂll +;Uu— 1+F v=20
This is modified differential equation of order m.
considered one particular example in heat transfer.

The energy balance of heat differential volume can be stated as

LA dT
dr

- —kA dT
. dr

+ hA (T —Tw)
r+dr
Where A difined by 2nrt , A, = 2(2nrdr),
k = thermal conductivity,
h = converctive heat transfer cof ficient, r is the radial coordinate
and T,, is the air temperature

Substituting in the area parameters and rearranging gives

e
r+dr arly 2hr
——— (T —-T,) =0.
dr tk ( )

ar
dar

When dr — 0, this relation becomes

d( dT) 2hr
rdr

— -——(T-T,) =0.
dr tk ( )
Whish can be written as
d?T dT 2hr?
2 tr—-—
dr? dr tk

r (T —T.,) = 0.

296 Copyright © ISTJ 4% ghae aaal) (368a
wu ?3""“ @3.\1\ M



International gt A
Science and Technology Journal Volume 22 sl A —

il gl Adyall Ll uy 2020 QAT /&

Which is modified Bessel differential equation of order 0.

The last equation can be simplified and put in form, first we introduce
the shifted temperature and let # = \/2h/tkrandlet =T — T,

The last relation becomes

Which is the standard form of the modified Bessel of order zero.
Thus, the solution is given by
6= Cllo(MT) + CzKo(MT).

Where M = /2h/tk and c,, c, are arbitrary constants to be determine
by two boundary conditions.

Consider the specific problem with temperature boundary conditions
0(ry) = 100,0(ry) = 10.
Using the general solution into these two conditions gives
c1lo(Mry) + c,Ky(Mry) = 100.
c1lo(Mrp) + Ko (Mrp) = 10,

These boundary condition equations represent two equations for the two
constants
c; and c,..

The equation system can be easily solved by using Cramer’s Rule (see

Kreyzig, p298) to be

_ 100K0(MTO) - 10K0(MT1)
Io(Mry)Ko(Mro)—Io(M1o) Ko (MT1)

1
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_ 10l,(Mry) — 1001y(Mry)
B Io(Mr)Ko(M1o)—Io(M1o) Ko (M17)

C2

Thus, the solution for temperature is completed.

Now we want to see the results graphically by using MATLAB to
evaluate and plot the temperature distribution for the particular case with
T, = 50,71 = 1and ry = 5 and three different values of M.

The results are given in the figure below and the associated MATLAB
code is listed in the text box.

Temperatrue distribution

150

140
130 |
120
Z 110}
§ 100
@
£
o 90t
80
70 |
60 |
50 "
1 1.5 2 25 3 3.5 4 4.5 5
r
Figure 2, Temperature distribution
298 Copyright © ISTJ A3 giaa aodal) (5 48a

@maje,u@,umyn



International Ly g g
Science and Technology Journal Volume 22 sl A —

ALl gl Adyal Ll uy 2020 QAT /&

MATHLAB example

clc;clf;clear all

rl1=1;r0=5;Tin=50;

r=[rl1:0.1:x0];

for M=[0.1,0.5,1]
Il=besseli (M,M*rl) ; I0=besseli (M,M*r0);
kl=besselk (M,M*rl) ; kO=besselk (M,M*r0) ;
cl=(100*k0-10*k1l)/ (I1*k0-I0*k1l);
c2=(10*I1-100*I0)/(I1*k0-I0*k1l);

th=Tin+cl*besseli (M,M*r)+c2*besselk (M, M*r) ;
plot(r,th, 'k', "linewidth',0.2)
xlabel('r'"),ylabel ('temerature T')
title ('Temperatrue distribution')
grid on;hold on;

end

text(2.1,110, 'M=0.1")

text(2.6,85,'M=0,5")

text (3.1,62,'M=1.0")

4. Conclusion
In this paper, the solutions of heat equation with initial conditions
according to the results obtained that dependent on M, where
M = .,/2h/tk we take three different values on M as we see in the
figure 2 when M = 0.1,0.5, 1 and every time we get different

solution to the heat equation, we used MATLAB computer
programming to draw figure 1,2.

5. References
[1] Casey T., Fayez K. and Rachel W., Bessel functions, Louisiana
2012.
[2] Edmund Y. and M. Chiang, A Brief introduction to Bessel and
related special functions, 2011.

299 Copyright © ISTJ 4% ghae aaal) (368a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M




International Ly g g
Science and Technology Journal Volume 22 sl A —

A4l polal g ) uy 2020 QAT /\Q

[3] G.N. Watson and F.R.S, A treatise on the theory of Bessel
functions, 1922.

[4] R. Horan and M. Lavelle, The laplacian, 2005.

[5] Vladimir Zakharov, Bessel functions and their applications to
solutions of partial differential Equations, 2009.

300 Copyright © ISTJ 4% ghae aaal) (368a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M



International Ly g g
Science and Technology Journal Volume 22 sl A —

ALl gl Adyal Ll uy 2020 QAT /\Q

Petrophysical Characteristics of Waha Formation,
Ralah field, Concession 6, Sirte basin, Libya

A. A.Kushlaf!, M. E. Beneesa®

12 Engineering Geology Department, Faculty of Oil and Gas,
Zawia University, Libya
E-mail:_a.Kushlaf@zu.edu.ly

gl
SlieY) ¢ il Al Jin b dalsl oSl Al il Gailadl) s o
DU A sl WY Das @lily Jidat DA (e g sl 6
Clhbidl oy aladin) PA e cBlall o2y Jidad 2 Ay ek 4LaSiul
il (IP) dulelil) dlyas sl palin pe daleill lgilajie aladinly dalaliial)
O e Agaaall clakhad) il Jilsall audi CBllae s Ay aall clisSal
Jol) Gligine pany e hill Jals Wlal 58 golell (gpuilidall Aalll 00685
ST ) Aagail) Al sadall Claitiyall add o jiia (e sl dlaw oLl dlalal)
oo Gl 085 Ay aiall cliad) o Uyl il (i) L Leailsa e e 45 (e
SV stae el QA G g gl jaall ikl e QB ae gad) saall
) din 8 Gty BDA fins dia 0aSa Jaia s Aalgl ops o Al i)
Abstract
Petrophysical characteristics of the Waha Formation in Ralah
oil field, Concession 6 of Sirte basin, have been evaluated through
the analysis of well-logging data recorded for six exploratory and
development wells. These records have been analyzed through

utilizing some cross-plots and use their outputs for controlling the
interactive petrophysics software (IP) in order to evaluate the
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lithological constituents and fluid saturation parameters. The litho-
saturation cross-plot results indicated that the Upper Cretaceous
Waha Formation is mainly oil-bearing with some water-bearing
sand levels with thickness ranging from zero on the crests of the
paleo topographic highs to over 45 m on their flanks. The
evaluation reveals also that the lithological facies consists mainly
of limestone with few shales. The limestone is predominantly of
tan to white grain supported skeletal calcarenite. The lateral
distribution of the petrophysical parameters portrays that the Waha
Formation is a good reservoir rock and considered a major
reservoir in the Ralah field.

Keywords: Waha Formation, Ralah field, petrophysical
parameters, well logging

Introduction

The Sirte Basin covers an area of 500,000km? in central Libya
and contains a basin-fill which reached a thickness of 7500m. The
basin is characterized by a basin-fill which is entirely Mesozoic
and Cainozoic in age, and by the presence of a series of platforms
and deep troughs. Orogenic movement affects most of North
Africa Plate during the Early Cretaceous (Aptian). Due to this
movement, the Sirte Basin was rifted figure 1 [1,2]. The formation
of NW-SE faulting system of horst and graben patterns started in
the early cretaceous and reached a peak during the Paleogene. A
Cenomanian marine transgression flooded and drowned all but
major horst block highs in the basin. The sea continued to advance
south wards, and by the end of Maastrichtian only few scattered
crests remained above the sea level as isolated islands [3]. From
the Maastrichtian to upper Eocene, the basin was characterized by
significant basin subsidence and continued transgression with
minor regression. Throughout this time period, all the source
rocks, reservoirs and seals were formed. Traps and migration of
hydrocarbon from source rocks were developed in the final
structure stage to be accumulated in the different reservoirs during
the early Oligocene to the Pleistocene epoch [4].
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Figure 1. Structure elements " Horst —Graben Patterns" of the Sirte Basin
and the location of the study area (Sirte Oil company, 2005)

The Sirte basin accumulation history can be related to three
successive rifting events that have been classified into Pre-rift,
Syn-rift and Post-rift successions [5]. The Pre-rift and Post-rift
sediments are dominated by clastic, whereas the Syn-rift (Late
Cretaceous to Late Eocene) sediments are represented by mainly
marine deposits. These sediments were deposited in different
depositional environments due to the change of sea level
fluctuation (transgression or regression) and controlled by NW-SE
oriented horst and graben structures. The cretaceous sediments
overlay the gargaf formation. These sediments are represented by
multi age lithology, the Bahi, Waha, Sirte Shale, Arshad and
Kalash formations. The Bahi, Waha and Arshad formations are
considered as principal reservoirs whereas the sirte shale formation
is the source rock. The kalash formation is widespread in some
places of central sirte basin and acts as a cap rock in the study area
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[6]. All the events, formations and ages are summarized in figure
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Figure 2. Generalized columnar stratigraphic section of concession 6,
showing Pre, Syn and Post-rift sediments. (Modified after Barr and
Weegar. 1972)
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The Raleh field is located in the Sirte Basin which has been
formed by subsidence and block faulting in the NW-SE direction,
commenced during the late Cretaceous and continued through to
the Miocene time. The field is one of the concession 6 fields
operated by Sirte Oil Company. It is located in the southern part of
the Sirte Basin (Libya), approximately 200 km south of the
Mediterranean Sea. Geographically it is located between latitude
28°42'12" and 28°51'40" North and longitude 19°51" 58" and
19°59'57" East figure 3. The Ralah field area is separated from the
Nasser field by an apparent undrilled and hitherto hydrocarbon-
barren region, which is at intermediate structural levels between
the Nasser and Ralah accumulations. The upper cretaceous Waha
formation in the Ralah field is the main producing interval for
cretaceous sediment units and has a complex facies stacking of
mixed carbonate-clastic, siliciclastic and limestone facies. It
overlies the pure sandstone of the Bahi formation, separated by an
unconformity; the Waha formation is capped by the tight,
argillaceous limestone of the Kalash formation. Reservoir
distribution over the Ralah field which has structural and
stratigraphic complexity.
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Figure 3. Location map of study area, Concession 6, Libya
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The Waha Formation is a shallow facies of sandy limestone or
Calcareous sandstone. The limestone is predominantly of tan to
white grain supported skeletal calcarenite. The grain consists
mainly of fossil debris including fragment of rudistids [2]. The
organic fragments are predominant in the upper part of the
sequence: the quartz grain increases in the lower part of section.
The Waha Formation varies in the thickness from a few feet to 300
feet and is controlled by the underlying paleontography. The Waha
Formation is considered a major reservoir in the Ralah field and is
conformably overlain by the Kalash Formation. The porosity in the
Waha Formation is mainly intergranular and vugular porosity. The
intergranular porosity is best developed in the calcareous
sandstone in the lower part of the section and vugular porosity is
best developed within the skeletal limestone in upper part [2].

The present paper is devoted to study the petrophysical
parameters and hydrocarbon potentialities of Waha Formation in
Ralah oil field. A comprehensive analytical formation evaluation
program has been applied on the available well log data to identify
the lithological constituents, petrophysical and fluid saturation
parameters using interactive petrophysical (IP) software. The
hydrocarbon potentialities have been evaluated through integration
of the well logging and core data in order to deduce the
petrophysical parameters. The log data comprise resistivity, sonic,
neutron, density, spontaneous potential, caliper, gamma ray and
natural gamma ray spectrometry logs, where the geological data
are represented by composite logs.

Methodology and processing
Several specific analysis steps are employed in the well logging
data in the study area for interpretation process:

1) Filtering the raw log response data to remove and correct
anomalous data points.

2) Correcting neutron, sonic, density and resistivity logs for mud
filtrate invasion.
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3) Normalizing logs from all selected wells to determine the
appropriate ranges of porosity, clay content, water resistivity, etc.

The processing of the well logging data in this study has been
carried out utilizing constructing Pickett cross-plot for deriving
formation water resistivity (Rw), cementation factor (m). These
parameters were used as input parameters for the interactive
petrophysics software to evaluate Waha reservoir. The cut off
petrophysical parameters used for discriminating between pay and
non-pay were: Vshale < 40%, Porosity >12% and Sw < 50%.
These cut-off percent were determined from the inspection of the
logs and cross plots of the porosity versus Vshale. The output
results are presented in the form of litho-saturation cross plots.

Analytical formation evaluation

The Pickett plot, devised by Pickett [7], represents one of the
simplest and most effective methods in use. It solved Archie’s
equation differently and plotted deep resistivity and porosity, both
on logarithmic scales. This plot has been applied in many oil fields
in Libya and has shown it effectiveness [8,9]. In the Pickett plot,
the water saturation lines are parallel. Substituting the Archie
equation solution for water saturation and rearranging the
relationship becomes:

logd = log Rt —mlog Sw+ log (arw)

This technique is based on observation that true resistivity (Rt)
is a function of porosity (&), water saturation (Sw) and
cementation factor (m). The straight line (100% water saturation)
represents wet resistivity (R0). The slop of this line is 1/m. It
intercepts a resistivity value equals to Rw. Figures 4 and 5
represent selective example of the Pickett plot for Waha Formation
in wells DD13-6 and DD2-6. The slope of the parallel (Sw) lines is
equal to "2", which means that cementation factor (m) is equal to
"2"."n" has been taken as "2" as obtained from core data (Waha
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oil operation). The intercept of the R, line with the horizontal axis
is at 0.025, which represents (aRw).

Accepting the value of "1" for (a) gives Rw that is equal to 0.025
Q-m?. The available core data for DD13-6 well supports the
validity of the results obtained from the Pickett plot for this well.
The core Rw is 0.024 Q-m? which matches very well with that
obtained from the Pickett plot 0.025 Q-m®? The available core
data for DD2-6 well, support the validity of results obtained from
Pickett plot for this well. According to core measurements the core
Rw is 0.026 Q.m?which match very well with that obtained from
the Pickett plot (0.027 Q.m?).

aRw
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1 I ¥l
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. T .
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Figure 4. Pickett Plot for Waha formation at DD13-6 Well, Libya
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Figure 5. Pickett Plot for Waha formation at DD2-6 Well, Libya

On the other hand, the matrix parameters for porosity logs
(pma, Atma) have been obtained from Hingle cross-plot, which is
the oldest of the resistivity versus porosity cross-plot methods [10].
In this study, the matrix values have been determined by the
intersection of R, line and the scale of x-axis in the porosity units.
Discriminating examples are portrayed in figures 6 and 7 for wells
DD13-6 and DD2-6, respectively. The results indicated that the
average pma value is 2.71 g/cm3 and Atma is 47.6.
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Also the Hingle plot for this well give the same Rw (0.027 Q.m?)
and can be calculated as:

F=-L1
o2

F=1/0.088% =129

Rw = Ro/F =3.5/129 =0.027 Q.m?

Moreover, porosity cross plot between pb versus ®N is used for
evaluating matrix lithology and porosity using M-N plot. The
lithological facies for Waha formation in DD13-6 well consists
mainly of limestone matrix figure 8.
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Figure 8. porosity pb vs @n cross-plot for Waha Formation for DD13-6
well, Ralah oil Field
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The IP litho-saturation results of Waha formation

The IP output results were presented in the form of
lithosaturation cross plots for Waha Formation in the study area.
This formation have its own petrophysical parameters (Vsh, Sw,
Sh and ®@). These parameters are varying from well to well. These
percentages have been discussed for some selected wells only for
illustration as discussed below.

The calculated effective porosity of the DD13-2 well figure 9
ranges from 13.2 % to 17.8 % with an average of 14%. The water
saturation ranges from 13.3 % to 63.4 % with an average of 45 %.
The top of Waha Formation is at 7769 ft with a net pay thickness is
25 ft.
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Figure 9. IP results for Waha Formation, DD13-6 well, Ralah Oil Field

313 Copyright © ISTJ 4% ghae aaal) (368a
wu ?3""“ @3.\1\ M



International gyl 0 g

Science and Technology Journal Volume 22 sl PR ——

sl bl Al Ayl uy 2020 QAT /&

Scale :1:500 Copy of DD26
28 Pouawt e DEPTH (1635 FT . 1850 FT) NI NT
1 2|3 q 5 Reosty
GR(GAR) = F LO(0HAY) OT(SH) T (0)
0- 15fen] & 2 2000|140 wfos op
caum 3 LAT (CHAY PHE (0xc)
g o2 2000 05 oft
Pw) : BINSXO (Dec) [
100 A 03 =
) BIW(Dec)
~ 05— -0
Vovaie Hd
Veser
1orT T U
12k | A |
= Il
Zi IS |
{ “.b‘ |
{1 ¢ 3] (|
iy & 1
. 00
‘ [N T T T
| 3 |
[ \J HH |
¥ o [
A 4 TR |
|G 8-
1= 1] L
| )3 | ':{“‘; |
- 1
3] |
Tl
:' 7800 S
[ LI ST 1
D[ 1]
-
‘)r ‘
YA 1]
Julll!|

Figure 10. IP results for Waha Formation, DD2-6 well, Ralah Qil Field

Areal distribution of Waha reservoir

The deduced petrophysical parameters are represented by a
number of iso-parameteric maps showing the lateral distribution of
Waha Formation. The net pay thickness contour map indicates a
maximum recorded thickness of 29ft at well DD12-6 figure 11,
while it decreases gradually from the center to the south and
recording the minimum value of 13ft at DD11-6 well. The total net
pay thickness results of each well are tabulated in table 1.
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TABLE 1. average of total Net pay (%) is ranging from 13% to 29%
in the Waha reservoir across the Ralah Oil Field

well Net pay (%
DD02-C6 18
DD10-C6 24
DD11-C6 13
DD12-C6 29
DD13-C6 25
DD14-C6 15

The effective porosity contour map of the Waha reservoir shows
a regular pattern of distribution with a general increasing towards
SW of the area figure 12, recording a maximum value of 18% at
well DD11-6. Table 2 summarizes the total porosity results of each
well.

TABLE .2 average of total porosity (%0) is ranging from 12% to 18%
in the Waha reservoir across the Ralah Oil Field

DD02-C6 18
DD10-C6 17
DD11-C6 18
DD12-C6 15
DD13-C6 14
DD14-C6 12

The water saturation contour map of the reservoir illustrates a
considerable distribution pattern with a general increasing towards
NW and NE of the study area figure 13, and recording a maximum
value of 45% at wells DD2-6 and DD13-6. This value decreases
gradually towards SW of the study area recording a minimum
value of 25% at well DD11-6. The average water saturation (Sw)
values of each well are summarized in table 3.
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TABLE 3. average of water saturation (%) ranging from 25% to
45% in the Waha reservoir across the Ralah Oil Field

well Average Sw (%)

DD02-C6 45

DD10-C6 33

DD11-C6 25

DD12-C6 37

DD13-C6 45

DD14-C6 42
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Figure 11. Net Pay thickness contour map for Waha reservoir in
Concession6
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Conclusions

This research paper is focused on studying the petrophysical
parameters and hydrocarbon potentialities of Waha Formation in
Ralah oil field, concession 6, Sirte basin, Libya. The analytical and
graphical formation evaluation reveals that the reservoir consists
mainly of limestone. The petroleum system in the study area
consists of source rock representing Sirte Shale and cap rock of
Kalash -Hagfa The results indicated that the Waha reservoir is
mainly oil-bearing. The lithosaturation cross-plots resulted through
IP program indicated that the average porosity between 15% and
27%, the regional oil water contact based on DD13-6 at -
7271(7810) feet subsea, the average of water saturation is about
25% to 45% and average net pay of 30 ft with (delete) using cutoff
porosity about 12%. the core analysis porosity shows about 20%
and fit with sonic log while permeability up to 10 md. The
correlation between wells DD13-6 and DD2-6 in teams of
reservoir quality shows DD13-6, which is better reservoir quality
and the DD13-6 is the best reservoir quality in the field. The
isoparametric maps indicated that the northern part of the area of
study contained the main productive wells.
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Abstract
Osteomyelitis (OM) is an inflammatory disease within the
medullary and cortical bone, most commonly affecting is the
mandible within the maxillofacial skeleton. OM of the jaws is
usually a polymicrobial infection. Its etiology is multifactorial

whose odontogenic infections are the most common causes.
Failure of treatment of the odontogenic infection, may cause acute
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Osteomyelitis (AOM)to become chronic Osteomyelitis (COM).
COM presents clinically with pain and swelling associated with
chronic suppuration and pus discharge through an intraoral or extra
oral sinuses. Diagnosis of COM is based on clinical and
radiograghic findings and completed with a Computer topography
scan. The treatment wusually consists of corticotomy,
sequestrectomy and removal of the infected tissues, followed by
antibiotic therapy. We present a case of chronic suppurative
Osteomyelitis associated with an intraoral fistula which was
successfully treated with surgical decorticaion, sequestrectomy and
oral antibiotics.

Keywords: Osteomyelitis of mandible, Suppurtive Osteomyelitis,
Osteomyelitis of the Jaw

Introduction

The Word Osteomyelitis (OM) originates from the ancient Greek
words osteon (bone) and muelinos (marrow), means infection of
medullary portion of the bone [1][2][3]. OM of the jaws is defined
as an inflammatory condition of the bone that begins in the
medullary cavity, spreads rapidly to the Haversian systems,
extending eventually to involve the periosteum of the infected
areas, causing the decrease of the blood supply, leading to
ischemia, and subsequently to aextensive tissue necrosis of the
bone[1][2][3][5].

The mandible is more affected in comparison with maxilla,as
OMin the maxillais very rarely seen [1][2].The maxilla is
considered higher vascular (bone spongy). While the mandible,has
one blood supply via inferior alveolar blood vessels, and thick
cortical bone [9].The most common sites affected by OM in
relation to the Mandible are; the body, followed by the symphysis,
angle, ascending Ramus and condyle [1][2][4][12].

OM is usually classified clinically to acute and chronic, depending
on the duration and severity of symptoms [11][12]. A OM
symptoms lasting less than one month with the nature of the
symptoms benign severe, while COM the symptoms persist for
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more than a month [3][9][10] Other studies classified OM to
supportive and non-supportive. Supportive OM is by far the most
common type of OM [3], which is caused by odontogenic
infections (bacterial invasion due to pulpal or periodontal
infection), extraction wounds, and infected fractures, early
termination of antibiotic therapy, inappropriate selection of
antibiotics, trauma[8][4].Pus, fistula and sequestration are the
characteristic clinical features of this type. Non-supportive OM
does not have the tendency of pus or fistula formation and it is
usually a chronic inflammatory process of unknown etiology [11],
and could be associated with actinomycotic and radiated patients
[6].

Incidence of OM has decreased after antibiotics have evolved and
the further development of medical and dental care [1][3][4].
However, OM can still be found among immune compromised
patients, people with metabolic disorders including; diabetes
mellitus, fibrous dysplasia, Paget disease, malnutrition, [6].This
article reports a case of a patient who developed OM in the lower
jaw following odontogenic infection associated with the lower
incisors

Case report

A 74 years old male reported to the maxillofacial clinic, Gamal
Dental Clinic, Azzawia city- Libya, having dull pain in the anterior
part of the lower jaw and salty discharge for 4 months.

On clinical examination, the surrounding mucosa was normal in
color and texture, except of a small fistula surrounded with red
margins and oozing pus been seen in the lower central incisor
region ‘region 41°(figure.1).
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Figurel. Preoperative photo shows small fistula

Preoperative investigations were performed. The vitality test was
done and shows negative in the central and lateral incisors. The
canines were vital. No lymphoadenopathy was detected in
submental and submandibular group. Panoramic radiograph was
taken, which revealed heterogeneous sclerotic appearance
extended to medial aspect of lower canines. Further
investigations included Computer topography scan was performed
to examine the extension of necrotic bone, which shows a clear
radiopaque area surrounded by radiolucency (osteolytic area)
(Figure. 2).Based on clinical and radiographic presentation, a
diagnosis of chronic Osteomyelitis (COM) was made.
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Figure 1.Necrotic bone seen as radio opague and surrounded by
osteolytic (Radiolucency area)

The treatment plane included surgical decorticaion and
sequestectomy. Under local anesthesia (bilateral mental nerve
block and infiltration lidocaine with adrenaline 1:200000), a
marginal incision was performed between first premolars with two
release incisions distally, full mucoperiosteal flap was elevated,
then cutting the labial bone plate using piezosurgery between
lateral incisor and canine (figure 3. A).Connecting both vertical
osteotomies with the horizontal one, caudally to the level of
sequstrium, the labial bone plate was separated by using chisel and
periostael elevator (figure 3. B).

The sclerotic bone was clearly seen with yellowish color and bad
odor (figure 3 C). All incisor teeth removed using forceps,
complete separation of the sclerotic bone from healthy bone was
done by piezosurgery. Surgical debridement was done to see the
lingual bone plate.
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The mandible was checked to ensure that all necrotic bone was
removed and a healthy vascularized bone was observed (figure 3.
D).The wound was closed by vicryl3.0. Postoperative care
included oral antibiotics (Augmentin  [amoxicillin and
clavulanate] 1gram) twice daily for two week and analgesics
(Voltarin 50mg 3 times a day for a week), rest and hydration
advise . Sign of wound dehiscence and no clinical signs of
recurrent infection were reported with during close observation of
the wound for 3 months.

Figure3. (A). Piezosurgery is used to cut the labial bone plate, bone
fistula is clearly seen.

(B).Remove of the labial bone plate using chisel and periosteal elevator.
(C). expose necrotic bone clearly seen after remove of the labial bone
plate,

(D). Situation after remove of the necrotic bone and teeth associated.
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Discussion

Chronic suppurative Osteomyelitis of the jaws is an inflammatory
disease which affects the bone marrow and extends to the
compacted bone then to periosteium [1].The mandible is more
commonly effected than the Maxilla due the bone quality and the
blood supply of the mandible via inferior alveolar nerve-vascular
bundle [1][12]. Researchers reported that the most common cause
of chronic Osteomyelitis of the mandible (COM) is odontogenic
infection cause by the spread of inflammation from pulp tissue or
peridontium deep to periapical area or inoculation of
microorganisms directly by trauma [1][2][5][8] .Consistent to
other studies the probable cause of disease in our case was chronic
periapical infection related to lower anterior teeth. Clinical
findings in relation to COM include pain, tenderness, painful or
painless swelling, purulent discharge, intraoral fistula, skin fistula,
trismus, hypoesthesia of the inferior dental nerve, and pathologic
fracture [1][3][8]. In the present case the patient suffered from dull
pain related to the lower incisor region and salty taste due to pus
discharge via intra oral fistula. Panoramic radiograph disclosed
mixed area of radiopaque and radiolucency in the lower anterior
part of the mandible, further more computer topography of the
mandible gave us an accurate extension of sequestrium. Based on
the clinical examination and radiographic investigations the
diagnosis of COM was made.

The treatment of chronic suppurative Osteomyelitis includes
surgical treatment (considered the gold key) and antibiotic therapy
the same as what was completed in this case [1][8]. The surgical
treatment includes remove the cause, incision and drain in the case
of abscess, decortications to increase the blood supply in the
infected area, sequstrectomy [6][10]. H Toker [1] used Fibrin rich
plasma and Ozone to accelerate the wound healing after performs
of sequstrectomy. In our case surgical decorticaion and
sequestectomy was carried out, oral antibiotics were described, and
the patient was called for a postoperative follow-up. Patient was
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under interval observation for one year; completely relieved of
symptoms and had no complaints.

Conclusion

Despite the rare occurrence of chronic Osteomyelitis (COM) of the
mandible, and the great advancement of antibiotics, chronic
Osteomyelitis continues to be a serious health problem, reported
with high recurrences. Therefore, the management of chronic
Osteomyelitis is based mainly on correct diagnosis and surgical
treatment to ensure recovery and decrease recurrence rates. The
present case shows that surgical debridement combined with
antibiotic therapy is a definitive method of treating chronic
suppurative Osteomyelitis of the mandible, as well as long follow
up, is the key to successful treatment.
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