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Abstract

Everyone agrees that the internet has become a scientific
revolution today as a result of tladundance 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 ugint, on the part of educational
attainment and focus on both positive and negative effects, using
the descriptive approachusing the descriptive approach. The
researchers used the study tool, the questionnaire. The
guestionnaire included a number of sxxentaining 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 completedwvhich represente®3.3% 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, whil&l.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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EHERT & BTadAi MA@ 6 TdAl ZA IFDEEM &

Schedule Performance Index(SPI) G A1 WI a3 pPai a 114
tdzol'a t+dz21 1 hv 1T Tadzr a 0!T e&eGlkoa VY *dzo
ARk .yain'a s i @ kR URITN] el 160 PIATdRAT FA HkdA
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lem | Activity Duration | Duration/ Budgeted Cost/Wesk | ES | EF | LS |LF | FL Activity
[week day Cost Case
1 A 5 30 35326.470 1177.54%9 o] 5 o] 5 0 CRITICA
2 B 4 24 25430 1060 s o] 8 |12| 3 NON
3 c 7 42 922325.35 21560.127 5 12 5 12 0 CRITICA
4 D 3 18 15725.249 873.625 5 8 9 12 4 MON
5 E 3 18 16438.475 513.24% 12 15 12 15 0 CRITICA
6 F 9 54 1412702.7 | 26161162 | 15 | 24| 15 | 24 | 0 | CRITICA
7 G 5 30 68652 2288 15 20 19 24 4 MON
8 H 2 12 25794.990 | 2148.583 24 | 26| 24 [ 26| o | crTICA
] 1 1 6 45842.479 7640.413 26 27 27 28 1 MON
10 J 2 12 15304.477 1608.706 26 28 26 28 0 CRITICA
11 K 1 6 15326.386 2554.398 26 27 27 28 1 MON
12 L 2 12 12328.453 1027.371 27 29 28 30 1 MOMN
13 M 2 12 13347.614 | 1112.301 28 | 30| 28 [ 30| 0 | CRITICA
14 M 1 6 17325.487 2887.581 28 29 29 30 1 MON
15 0 2 12 14513 1208.417 27 | 29| 28 [30] 1 NON
16 P 2 12 15845.847 1320.487 30 32 30 32 0 CRITICA
17 Q 1 6 12547.374 2157.856 32 33 34 35 2 NON
18 R 2 12 13722.535 1143.545 32 34 33 35 1 MON
19 s 3 18 14608.627 811.550 32 35 32 35 0 CRITICA
20 T 1 6 70350 11725 35 | 36| 35 [ 36| 0 | CRITICA
21 u 3 18 14254.743 791.93 36 39 36 39 0 CRITICA

VT GFaUa A#Y hYi ADZ 6A1 1 B4 ®A ihuA

Actual Cost (AC) of Work Performed
T

wes “:::e k1 ik 2 W3 Yk 4 Wk 5 Yk 6 wWk7 Wk 8 L% ] Wk 10 Wik 11 Wk12
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k! & ,191483i, e Dt di YA aOWGFA i

OliLjnj! & 600PODHA a0dpPE! doPMk! & [aza oh

Ol i Ljnj! & =+ai Tdz2 & O5 pFok! & é&Glja+#

€0o0 Ut oDi&s! 8a +hilk+d) dshpt OPEKBA&L ¢

} sDARVAT dradnBa + hin+ =+ai TdzDZ c¢ia#t d
1 T2 Ogé-aplailE O aakash | &5 60 FIAt Ein/&ayZ | Pl

0O(p83DIu t 5 D&
B

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

|
1 A 35396470 1085 294 T065.290 1085 254 7055 294 1065 294
2 B 543 6% G 6% | 6B
3 c 22305 38 61 131761 3761 130761 | 131761 131761 | 43176
4 D 1612625 SUTTS N5 BTG
5 E 16433476
6 F A
7 6 6855000
B H 579
y | 158123
0 J 1930448
1 K 5639
12 L 1232845
13 1 13761
U I 17355
15 0 5130
1 P 15858
i Q 2374
18 R 1125
19 s 5086
n T 70300
B u w7

Insert new rows above this one

Total Budgeted Cost| 2802112.277] 7065 294 7065.294] 7065204 7065.204] 7065.294] 143360.5] 143360 5 143360 5] 138118.8] 131760.8] 131760.8 ] 134760.764]
Cumulative Plannsd Valus (PV)] 7065.294] 14130.59 [ 21195.86] 26261.18] 35326.47] 178687 [322047.5] 465408 | 603526.8] 735267.5] 867048.3 998609.068)

Actual Cost and Earned Value

Cumulative Actual Cost (AC) 15345 | 32576 | 52691 78372 105681 259613 424856 599431 | 768931 | 927918 1088791 1254667
Cumulative Eamed Value (EV) 3532647  8831.618| 1483712 19076.29 20842.62 117468.5 215897.9 381710.9 5226029 6609518 753184 3 891533.087

Project Performance Metrics

Cost Variance (CV = EV - AC)|-11812.4 | -23744 4 | -38053 9 | -69295.7 | -84638.4 | -142345 | -208958 | 217720 | -246328 | -266966 | -335607 | -363133 91
Schedule Variance (SV = EV - PV)| -3632.65 [ -5298.97 | -6358.76 | -9184.68 | -14483.9 | 61218.5 | -106150 |-33697.1|-80923.68 | -74335.8 | -113864 | 10727598
Cost Performance Index (CPI=EV/AC) 023 | 027 | 028 | 024 | 020 | 045 | 051 | 064 | 068 | 071 | 069 0
Schedule Performance Index (SPI=EV/PV)|_ 050 | 063 | 070 | 065 | 059 | 066 | 067 | 082 | 087 | 090 | 087 0.89
Estimated Cost at Completion (EAC)|12171726)10335775) 9988903 | 11512045 |14207910| 6197621 | 5514143 | 4400379 | 4122883 | 3933919 | 4050688 | 3943452
Cost Schedule Index (CSI=CPI*SP) [ 012 | 017 | 020 [ 016 [ 012 | 030 | 034 [ 052 | 058 | 064 | 060 0.63

b hul k$#d2! & + dz01 ! 4a 7+ ab&s! 4a + 66 Pdz &

~

} DZs5! 84a t+ hul k+dz2 @a pilpd 6 PazTA &t 3§ DATK
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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 formsseturity
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 Libyaksafirst 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 agezRlfears.

Key words: Traffic accidents, Libya, traffic safetygge group,
global facts, local facts.
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Abstract
The term ofslums 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 sociastudies 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 condions. 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 standpointthis 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 odels and study experiences that allow
new perspectives in modern and future urban studies.

Key words
Urban GrowthLuxury Slums Slums of HopeSlums 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 (198014) and argsis, and through
review of the theoretical framework and its identification
problematic research study used airgegration test to see the
direction of integration in short and long term also used Angel
Granger test of the relationship of causalitywssn 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 concluddtere 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 sypphd gross domestic
thus GDP is the variable influencing the money suppsoduct
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 tledfectiveness 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
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yoououdz fouoddz & T ou! a iyCdmEaiig @i & &
@ U U LjG+4 iaG tdau T Kiynlibdid! 130G oGy 32 O! Guu k! Ghis
yDAi1!' & [[TuN eéulLjG &41a8 Gudz iouTl! &
i HE@RT OT IGK ! Gaual + & i GrjR Ao d#DAG3 &c ipajioo &
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O! Guuk! Ghva Ut uuwaizdz &8 touodDbdz & t U
i uAad VAuNDydz? & tuDfizzDZ t+ul Al & OLjdz OF
b hoolLlj euulLjGE &t 3uus UOSi uuTdz & pGu
afoul Ljrda & I koulU0& T 0uTLjZ OLjogudw &
fora tuodshLjinU8 eGuodGokoU& thollj y3u
é DA Th9 @ AQdukdR G (FRIMS2) Yy d 4 Gu Ljzdzv iaual |
URYOP odifi Gad @AFeabh@hdiki zrkeotfap%l 0 O hul Lj T ! &

Yo okl By R BhoikyRkeoflf %2 7 . Bna &8 Lju] yTo! ¢ik
b LjD 0 Thuo| (R U0ALKR LyRUBIEoRn] dZa%6 (21010 41L{RMMDN! 14 % O O
eldz! Guuuh yuuudiG+! Ghu Gu PODMKOd 3k Y U
Ous ¢i GodDZ tnGo!d& yG+ Gdz 414 c¢ioin
Go k o |

O«
(@]}

} dhLjnUa eddz! & yadz

i 1 sudzl &l a Alla hi I AR au AT6WFT + ©0¢

Gl B B | i) G | Add iy |
FR/MS2 i) M2 FR
100 4104.6 4115.3 1980
27.3 4718.2 1289.5 1988
32 8611.3 2759.7 1996
270 11887.4 32100.4 2004
264 63840.5 113170.6 2012
177 69404.7 78325.9 2014
AiliDAda FY Gill ui TDZ¢cFi ®FToea A#Y .
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tueal i #I T eFi slla of
Yy 0 Z 00 UsitDAoot Pest® & U §7D7 dia o @Mlled: 2illiag W 1 Fo
i ouopa cioooal! & ii7o0un favcona Toao! & N
ciuoal!d 11Tn iana (pdkek &ruler) ica kR AU T+0!

idiooouooooljUd O psGuuttioouonon]Tozht &b &i GOoototoi
i Gu HKFPRA Gl ifB#ey, Doaad Faler. W. 19990k 41 ! &
itToon faocuonaa 1A e dAul &6 pticadEcEp G0 0 db
itTon faona pHOUE®D UivAB IIAHIyEa upal Bbp OU |
b0 0 oyl Aol o ! GAd 6 rj K Lji dE| pavasze ALUkA] iptinjuclidilad! & A
I DB Gdzx éfadij! & y+T i06i ok e
®i OAll 4 31 WAL UGt qa (

3  bva@bles LN(GDPUR) | LN(M1) | LN(M2)
ADF 1.433 2172 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
15t 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) I(1) (1)

Trend & Intercept I(1) I(1) I(1)
gdiuouuozkdz2 & ya lToooo!a yooouilad? a
yaU& yuuuuuus!l dzt &(GDB),In(MRRN(MJE Gnjk Go6 a k
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(T-Statistic) u s aauuu! c¢Trédnd § dA a (itetzep)! o Guuu
(Intercept) YU 6| dz2 & i ULEOFt Y]l adznd ai 4Yam | OH0 iy
VU U U8 dPr{H)NIiz Soul 2K A0 &5 (Teendyr iy BB pa u b Bip |j Bk
(Level) Aakuouldz & i 00LjZ @)1 awns kadz U AN i
GuudmjoDZA V& {ounlLjl GAtI DR & I} 0D
[ (Tref@) § dB O (InderceptGyi i & K@y 18! 4 WAZt ni (! & y d2
Va4 1 U D& OIS Ok st uwi 5! & yaohpa v
D%y dr ypal(ly § & Bk 6@s § 4jZALJZ ¢i |l k1 c
ST TT Q1 t-Ra ¢ af FGt ¢
pbioouzh OpdauvwuouhbDZ Ouuuzohoé!d yuuuod
b 3UUui 50 .yAaQ4 G ok PR 0B E ! Gdk 0d + 0
| GRPANFEL (B @00 E0ak t Ped BTatlZAOpBny 4 @0 1 OBSH 81a
OWN@EY) K81 6! Gdzk o UG hMK dxcap OF BB zy & G1AK IPA &
ALiGuunk piHDUZaloawpZl dljuaki Qaukd A& U
OkaTz! & do®MAEAS6 BILAGNEFA AT Gl 1306 P! §

ol TV Q1+ 144 @& UGt aUa  (

Lagrange multipliers statistics

Heteroskedasticity
Test

Serial Correlation

Normality test Test

F-

L Prob. Jarquebera Prob. F-statistic | Prob.
statistic

0.335 0.718 1.8120 0.404 13.257 0.001
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i 67Ul k!4 NFGUKL] éiun6a (0lGdd SFaauT

iaoa T @i dife e ot Gl (0 . 000 16 03 DAu i GuhkPO! + 08!

6 Lju kHoOu&3idapk O! Gk! Ghva + 6 F&4aTz! & RBGi
tODDi vl & td0uwis! 8 yau D Tidd fF &auinBz péd
buouk +DZuoUTdz & T OUN toounMBzdz a UOD
idiooouolLj0&d @&t Guudidj eGuuudiDZdz ¥ 6i Ul
} n! Gz (Rerpl CorrglationiTestui Ghuk P BR(1) RBDAnCHAhG! &)
0(6140!' davuuo i Guuhk AR # IE®I SRk otUBA
Oukai o6 Guhki &HH DA Dvi ha fa ti1oDE 56 Gk 05k
. OD] D] k

: AdzDZ Il & &46-BGt Il a ¢ &l !

A0FGHT &%) UAGWAQAaE (

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
116.8099 10.70571 6.66e-07 -5.787328  -4.386130 -5.339072

.yAdz0& OLjdd! & aod6Ghuk! &
i GozdE) Dbj yAdz0a OLjdd! & &

Schwarz information criterion
071+ 1 DA a-aDFEIHIaAa 1
¢i I kuul1dz GuunjLja U étauvcundzj! & ea&i uuu
b 0 U O(Trehdik odid vilolerde®) ou g kds & i ouLjZz yaUé
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b 0o LjG# dza I(d) ot! AN ii d (AT ky Lidibyp (yDIEdGAFykpHa G u njl
yuuodads! & yunbaediudo phjdiud hij i wigdEo N L
T ON yuz2elprosh7aoy anahgudzAg yh Uy God
€ yaiun! & Ou@ahadseii GuMWKEPA P & o8k bk DA |
i G(Maxinfara &igen values Test Maxy dzGu ! & 1i1Tun! a 71 Gt
. % t daljzdz Aak ] dz i LjZ(Trgce)Uidh G8DbHad + pi

07+ { DA a ®BDFUAIIHE 1 FGt Qa

Trace Test Max- Eigen Test
Hypothesized Trace Critical Max- Eigen Critical
Statistic Values 5 % Statistic Value 5%
None 34.99| 42. 91 21.042 25. 82

At most 1 13.95] 25. 87 8.704219. 38

At most 2 5.251| 12.51 5.2518512.51

faona piuzZz T 0! a (@changepzlij!Gauk P& UNSF3CkkdEj i

iouTl!'& youonU& Ous ea8i ozkdz & 1T Nj y06h

} DA U Tdz i au n(Bo) ppiiwZz ! T&l DZA{SadiRBk) vy @ Wi kulp & b K

} DAUTd2 f agHLp 6IUBDEZ éLj@kdzdu k! @a e &i 63|

idiouul B thkodwdaljz d@! Aokwooka! | Gllvai olos LjiZz ¢

ba&ai Pkul G&u 5 64 qGudnget sihugalig Tes)a iGy uk P &
(VAR) &1 a dzLj

dn Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International gt A
Science and Technology Journal Volume 22 P CJT K st st s Tedming e

i dzt + I aA y A:  uly 2020my 1Ok IS'I'.J)'\Q

(Granger's Causality Tes) hi GGel#IGtT1QUadzat 3
i Ol i 2141 1B AT GOR + PRy dhe BERFUET Ay ol Ol T @RI o5
&1 U0 0 AANStaBistic) Ui 0AIINUAN hEkURI&D OTLiZE 0 (UDZ O U U U
é iy | GROBANPBAGE D Olda0 @S &b 1 & § B okaenoi G
T GuuudzdA) et B®liauB®Guwid WA udialt kKB E@Taduu
Podhhboo 1! & tuooapliz! &8 yauu$kSQ a Guudzds
T ououlLjzdzru e&i auozkdz & youathd +oopsii ZG of &
toouoal 676 pai Pkuuuul] Ghu éfTadcuuudij! a
Cromwell. J.B,Hannan. M.J, LabysW.C andi 3uuT! & eéGuuztl
((Terraza. M. 1994, 429).

Yt = fl(B)Yt +f2(B)Xt +Gt

q p .
QZ(B)é. fziBL; fl(B) = a fli BI
L=1 L=1

pbICROGuUN! ddi 6 Ok! &a c¢iild2 & yZ + 0Dz:=
e Gusai olja e qp=[B)Y#Etad!dikdE deut] '0idGHdEA A
F-F i GuuhkPU& t ®ERs iAwTuongl a8Gindy @ ap ki d !
:statistic

- _ SCR- SCR/P
SCR(M - N)
N=P+9+2 M =T- Max(P,q)

} oni GP! & @é4ai 03 kaqebd DDBdD 144 a
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Trend Causality Lag | F Statistic Prob | Decision

In(MY - In(GDP) 1 0.412 0.52 NO

InN(GDP) - In(M2) 1 6.74056 0. 01| VYes*

INn(M2) - In(GDP) 1 0.210/, 0.64 No

IN(GDP) - In(M2) 1 8. 735/ 0. 00| Yes*

INn(M2)- In(M21) 1 0.002 0.95 No

IN(MD) - In(M2) 1 1.481 0. 23 No
fauctuuna éiuuounoa Tiooul dz2a éfauvoudil

GDP tuuodiGn!' & T GzuulUGh O! GuudinUa O
youh tuouplz!ad OMIP DoabGHRO BE dZ Gozbuk 1 4
6 Lju KHoYO & k bid a [bu k dfe $tatigic U @&k P& el o Yy oi 0
tooopidzZz T qHINfauLwpBZUG B Do kO PRIAZKE &Y
(GDP} tuoudi Gn!' & iGzuouu{lUGh O! GuuoudmnUa

Ousi Gwadj'ydaMg) v DZ oyl a ol GadazGah faol Lj
Foouwi 5 oMLsal UjlLjg 00iGHzdA dAL] ¢i God 1! & &i
GUuLjNj tonoklLj'!ad ya& 7a UO! GudmnUA& T ubDdd
UGULNj t!To#% UiauolLj!'ad o6iuoz Oud iAausd
GDP tuuodiGn!' & T GzuulUGHt BhBuuzn Dau Pi
youh tuplz!ad ONB Y uxsl Cdk ol djz oA @&o h! &
6 Lju KHoYO & k bid a [bu k d#e $tatidtic U &huk P& el o Yy oi 0
FoooupdZ 1 gHLN faau o hpuaDZU yoolij it ks 3 Godil k! & 6
(GDP) t tuudi Gn! & iGzuuulUGh O! GuuudinUa
Ous audij! & MQi Guuoda ay'ad TTuLpZd?! yd uohd | Gaondizdk
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Foouuwi 53 MAAaGn!ILjW@LHd uGE U zdzGUUSd T au
GuLjNj tunoklLji! a8 y& 17a UO!'GudnU4& T ubDdd
OuwWa®DZ UiaulLj'!&a o6iuzZ Tus5 iAause yud

ATiud #akdz2 & aNa t+ 148 i1 8 O5 yl kldz2 & 6.
Aiu!lad OuhoDZ & i GTkpU& tzohd T'!1a u!il
t i GuuTkpU& ed&iuudzkdz? & yuu$ Ouusd i

"\(AR) 1 F Gt Qa
a0 0ToShistc T GUOGRKPA tooud®Sp YA Tuouu!
24 0 U on b 1R AE0 dr IS BEER0 | el iy LEEE od

61 U0 Z §00uh GDPigdbyalhad@iyilg faos a i o0aT
yuhi ¢i Adaoudz T 0dg GuonjLjas O! Guk! Ghua t o
gouuoouw! & T LjzdZ2 Guoouoh d@&0a& uNKkGULAUBL)
idgoulo Ouk! &8a tozoi ! & OhoDZ & i GTkpU

.ai GTkpU& B8GTLj! & yn
Vector Auto regression Estimates GF @la u(Ai W

LN_GDP_Cl
- - LN_M1 LN_M2

LN_GDP_CUR() 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

hveatila ¢Fi TAtA
yulaa'!aa 0d6uuw! & T Ljzd? Guh faulLj'a oi
i GzouulUGh O! GuuudinU& TooubDddz2 & Nk G
ol adi kyza &l G G2 dzh! dadlolgdd o671 uZ el 6
Ouuusd O!GuuudnU& TouubDddz & NKGUUULj!
b Op O A Ljan 400 B8P daiLpilkd + owi 5 851 Lj ND DZ
GDR 0 oi Gn! & 1 Gz u | Un@wh) O aduldig! U886 (2D dal t
fooodz0& Ouuus GuuuADEduUa DB tulvBo & @D U
tozoho T o! a &tunmdakpLj! édu ljd vaNj +éouto|GHha & pA
tuuddzjk! aa auvudzj! & yuouodadzk! i uuooal
eGuuuuzGol!'a yuuuuoG@Ghika OIuwwaB'[aoau Vi
eGuuhbDd k youz toudmnGL! & 1 GuuAU& 1 0h
faolLj'!a 670z Ou5 p*oko!a& touoillLj!a e
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ifuTdz o wliautodan 6k BjOzZLjk ! &a audij! & yu
. &dzi P! 4a yDA!4& i Gz]

bl Gi ylla LDwWwat D

tudni GP!' & c¢i Gunk! & éeGOFGuTM& Ut us DXk
2008M00R006 99 OFGToUA @&0k#$! & & Gdz DZ dzD.
T uDZ ai ul Lj!  0P&& iudko!dA AT AENNUD fo!! 8 i
. AdzGP! & iiz!a Utoidia éGoha

tuUDAdz U(YyuFaia! 00&liljic #58) +Bh @nte ! i
54iiz!48 Ueéaioh UOLjga!

Uéaiouoh  UtivancdoesglEisluiTod pHGo8a i Gadk |

.y GLjhu!
Ouusd dwiouT!a& 71zo001a iaocol L[5la o67i a0z
Alex.j.Agric.Res. vol.58,N.2, pp.14960, 2013 t+ ou DA dz UGuu o h
(Arabic)

yUd:GEk! & eGRPp @ Ba ulohmy | dohg ol piEz § & hy( |
Udafk 0G khé Grat DZLH e | @n'adsT @ Ua iallqy dy didh

.yala iiz!a

: hui GdzWU& L Wail D
[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 730
[8] Dickey, D. and Fuller. W. (1999). Distribution Of The
Estimators ForAutoregressive Time Series with Unit Root.
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yodalcZpb KaTh + 05 TA D& & d pA8FEEH 086 20! G C
t d7Gz ! & +1&CG£idTN 14& OWIBH!I & AaDZ yydE oéhako hibia
07 hud + Ljoi dztu t+ DAzGz !
-: ONp k 6rDB a4 KioEdzky |G hicpi@BI é o Gl
T &G TkIPNAO0 T GRNpl® Up @I adk a U8 + ouwi 5! &
Yynyoi GNID®R Us GIGHT #FA O LjGA ! Bt dioGd s & ¢ R (
+ 01 AR @A 14k 580 &
y dz6 1 @& i WAAAPA G LjNj O ot DIMABAIBZ tue BAT Il 4
6 hiGERND v 6 G IPT@EDHEjRAaI Gdzdz + 1 &7 i ! & + Ljo 2
@GO PINEEOANK L] &1 i ! & + LjoZz eclACEdIAIE & G+i T
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! GRimGIdzOr | pok @l u+F DUE 4¢ T Adis A
lj TcNj & nhjié LLjdarst & iT e I8 BCGP 46 6 &idikiE @B & 1 &
b CiraF Gz Gl Bjpdya 54 dB I gsa Bp-2 Ve G+i T! &

& GO dz8 C®BAPBAXK 'Ud of & igUBaEs&E!ITSEGLjz! & T GOk P

y dzzt! Bt Off & daliEA b | +&GC of IHEPGE 8 § & Ohjd2 &
ai oeedrs K Iji IGaH 6 adppahl 0AdENFRAAK Y Sif DZ
ci ains AZN@R! &8 A TeddDA P oo Ra & I DBEOT GT dZ2! &
b o ®ILEB Y BEAcT €T &N23h CoaiNgbarUe pa! &a
y 0 DiiAtd Tadh) iy dzArokll ddiZdzz | @+ i #Tad hd| |G LjdZ! &
. G tyochT k & BIGSH | odi@p] Ljdei &6 stk &

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 statisticedthods 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 hypothesisthe delay of contracting companies in the
completion of projects due to the lack of administrative efficiency.

The study reached a set of resultsThere is an administrative
defect in a high segment of the study sample companies, which led
to delayed copletion of projects, Ahere 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,TBere is no self
evaluation It is cotinued 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 recommendetid 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 entrustétialthe
material wage paidy contracting companies should not be an
obstacle to the selection of elements with leadership and
administrative competence,- Expanding the establishment of
professional academies For training to provide workers in the
construction sector with sciefiti and theoretical expertise,- 4
Working to raise awareness of the importance of time, its
limitations and how to invest it,-5lraining project managers to
achieve a balance between the three project outputs, which are
cost, quality and times- The needo pay attention to a good study

of projects and develop logical time programs appropriate to the
nature of each project, ¥ Work to achieve integration in the
efforts of the various workers by forming harmonious work teams
and achieving smooth communticen between them
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The availability of Essential Medicines for Heart Failure at
Some Areas in Nafosa Mountain
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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 reseaioted to
measure the availability percentage of essential medicines for heart
failure in Nafosa mountain areA. survey was conducted on the
availability of 7 essential medicines to treat heart failure in public
and private sectors in the period of 3 manth 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 treatmdritis study showed
that theavailability of essentiamedicines for heart failurevas
37.14% in public pharmacies and 79.99% in private pharmacies.
The percentage okxpired medicines was 11.67% in public
pharmacies and 5% in private pharmacies. On conclusion, the
availability of essential medicines for he#atlure was higher in

the private sector than public sect&lso 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 undenrygi 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.
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Essential Medicines for HeartFailure
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1. Hydrochlorothiazide (Lowceiling diuretics).
2. FurosemiddHigh-ceiling diuretics).
3. Spironolactone (Potassiusparing agents).
4. Digoxin (Cardiac glycosides).
5. Bisoprolol(b| ocker sb)
6. Enalapril Angiotensinconverting enzyme inhibitors).
7. Losartan (Angiotensin Il receptor blockers).
Literature Reviewut GFe ¢ Fe af i

} 6 aisk&SsHandgng & | 6 Ljdz O5 ¢ 62[01 085 LPI5 @5 &i i &
FayZ@IIACo AN t3r Losartant hul &) + 1 &ii!'a T N O3 i
MHC Copyright © ISTJ wAmMYcs WIAK

wtr XYbKOFM am4



International iyl 5 i
Science and Technology Journal Volume 22 P CJT K ettt s kg

i dzt + I aA y A:  uly 2020my 1Ok ISTJ)\Q

& LHydrdghlorothiazide (HCT} hul L) Gk &j! % e LjiG¥ éd o
.(Qiarg,2005) 0 y dz | DZ4&4 O6GP! &a pGz! &
tdai 0& ydz + Zadindz i 54ak thlLj yao Gnjf
bl L yIaT NjoF2eif@mE®alyai ¢i 2 O35 + Ljdd dz &
y o dzn OS5 Ldsataihke iz &G sAd21G HCT 1 544aKk
Gelders et) %0 0lji 5&4ak Olohladijz d72Lj&+ BRELJA Kk | Ghu 1 |
. &.,2005
i 5482k Otalp]WHOSt 6 dz2! Gz! & + oT! & + d# Ljdz G
6lakdz yPi e871 yai +AGA O3 ¢t Ljdddxn &
Uoodi linlLju) 635 PLjdz yPi ¢&afi Ai Pa yai
éLjG* pGz! & =+Go6l ! & O5 toailéz I N i35
+GOHCTA T Ddak + hllLj LG éd6o0 OGP! & =+G
(% + hul Ljhoe8gtGioljju 48ba dUdi Ljtb% 0 61 G n Lju O35
bGz! & G| & LOH9syGHdad 1 Ly A& +d%ai o Gpa U
%10 + hu| LjhilOgGSHU§UiL{hi 8atud%jvs o0 o6 i U nLju O3 ji 5
FhlL va t18i 1! & e&i%ugsyas odada Bazsk | + Gh
O%@6 t hul Lju e LjG* G+ LjiEhalapil RAa i 6 GPBRAK +
006 i GmMaghiahu] Ljhu 46y & ohdli Ly & 816 BohL]! L Gl d26
t il Liu y Gk 1 ¥ Ghu O35 98 T Kph 3k uFEFdad %= ¢
} hul Ljlu%aDLji b1 Bjlva y Ghudokjlug ajhu 9 8@ diintujhéa O
. Merdis etal 2007) 2a(dz O5 %205 &akdz i 6

O«

MHT Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International iyl 5 i
Science and Technology Journal Volume 22 P CJT K ettt s kg

i dzt + I aA y A:  uly 2020my 1Ok ISTJ)\Q

Hhalaprii + 04ai & 1 5&ak 2/0i0dd L[{DZO5Go P H2G dEi 1f

a 6% VY G# p GEralapril<i G568l alHET JFa®seémice
P hulLj eLjG+¥ ®E®EN &l ® Buiosemidle O5a %

Babar et) %6 .HCTa @1 .F8rosemida 3%Enalapril
. &.,2007

t ouDZ ' & t+ OF GZabaamlAapLyd ! O ISP dz + oa i

eLjG+ toai 0& I N i 58ak + huplgOpa + 1 4&ii

. Mourik etal.,201) 6 GP! & S5@&06Ip!'Ge! @3 6%wB61 ! & O

toai U&2 0 5B Bjfbei tal od Ljdz O35 4y otT'&8 i OB 5a 01
bl Lj 06 OB+ a CYBES | Up@anGSu] Lj ya ina 061

.(Yangetal.,2009 O GP! &a p Bz06 4 HED ZG61 ! & (
i 58ak yShaangtlodljdz O3 Ai PG1 G GAT O5a40i na

bGz! & HCBEME APl taru{&p vy a + 1 &ii!'a i N eir
t 50zuv GuodBigopnsAull &) & IEEER ssEr%0Ea
+ Golosatan @B ai 1 DHla g dzt uGB&a 404 @Il ha O35 a

o

(Jiang et al.,2010%65 02 6 y dz 6 GPbH a2 B4GH tz2! A GHO! &
LG5 +t061G1U0U& toai Ua 2i03&alk] y&Esat 6 FGT
ydz i A¥+4 eLjGH 56 GPIGa | AFu®IEHide!t GBlADS %

.(Mousa,2013) %5
Haiti + | ®I5dzt 61 G104 t oafjdasomBEk ©9aoc t+ OF
63 5. RdzGZ + 5 T hEnglapfi ' L Ga@l li&sHads+ 6! GdzT

MHY Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4




International iyl 5 i
Science and Technology Journal Volume 22 P CJT K ettt s kg

i dzt + I aA y A:  uly 2020my 1Ok ISTJ)\Q

b il Lj éeLjG# ¢ GPlA. &LEH6 | {AAEDGEpril G dzLjo hu
®2. 8LjGH tpZEDEPil + hui8l5a ¥ WG ZEnalaprill hu

%7. 4 GP! & +336P.10 Gz 'OFaroBtide!tav]iQp e LG+ a
(Ghahal6 5. §GP! & +3EH.IQ Gz |G3HET dIBh!La QPG+ a

WO

et al.,2013) %

ina OFGZza! &2 GelDD3 &0 Ujd aAilaP|TRAE &i QA

} vl Lj eLjG%5 DGPC AL GOEDEHIET 8@k Edrq L% y
O35 08 pGz! 49 8 IFi63 4 ABKE@BA%UT 02 jiT 9654 a k

+ GOl b&@ O%z %a 9s8KmI i §4aks t%ul Lja UO GP!
+Go 1108 P&E®! & 91 GdFadsemides hwp Ljia U6 GP! &
O57 2% 3B e LjiG+* p GSpirénolact@d I i LjO&dza U6 GP

.(Dabare etal.,2014) GP! & +Gol ! a

Study Design tue &7 1 Il & y 1 DX ¢

booIW®D 6d4 Gz! & +toT! & +dLjd2? + o0DD3TK

WHO Operational Package2 0 0 ai TU&) §iadd DHhA &y was! 0L
for Assessing Monitoring and Evaluating country pharmaceutical

¢ GLiGo hu! DA/ din o iezk Géittkafod (versip207)y 6! i *
B4 14 yT5 06idz tn! Gk®aAOPKk Gk d &Njad 6@ G
. WHO,200%
y O WyH®R ¥ 6 dz2! Gz! a t {dEFd ld W dio fjbdikk pa vy dzz k |
05 OLjGA! & 01 dz &da tAIZ®A148 y&AG D! GG &é (

MH Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4




International gt A
Science and Technology Journal Volume 22 P C /T K st e s g s

i dzt + I aA y A:  uly 2020my 1Ok IS'I'.J)'\Q

t 91 G1U4& to6aiU&d ydz O! Go! & 1 54a

Area of Study tue atu§ d dzDZ
G6hGDZ +ohiz!& t0! GdeT! & +18Ld2? & O5
e Ghdoi ! aa aGhG+a VyGkLjd! aa yGhuini ! aa
i d&3d k&Lj 1 ko iaio!d dGknka dAlLjak Vydz &
Uy i6dz 1M%k o G dza3 OUM, di§L9iZ (@Al 3T a
A0 U2 a%ié ) B2 LR O LJG+1!' & + 5GA

ot ]

Areas Selection GO Fdz2DA & 1 FT t (
.afi Gnat FrGETPYaa Yy GkLp! 8a yis0 ONa t lac

PharmaciesSelection ¢ FT i 7 Tl a 1T F7i

1071 GOkP@HGCGPkaz&owpGz!a yoO0ZGo6l!a ydzTk
i GOkP& pk éFoNVCZBERGO&IGAIH oyfnU e Go
tl1aritra io6p tLoidz y+ ydz t d

Outy 6 0 hir GEz Gnjoi ! Vva*do Vyva ¢GZAai dzv t dzG
ypadah 1+ dzGZ W Giards @2G4 | 4 Bz& pati@k yodak
O5 +06106Fi!' & +dGz! & &GO6s5Tkld? & 1 Gok:
I sTklda pGz! & OdwDzk! & yGoig [s5Tkid

. (pGz! & aiGn T&kTkAdH GeGA! § Gk

MO N Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International gt A
Science and Technology Journal Volume 22 P C /T K st e s g s

i dzt + I aA y A:  uly 2020my 1Ok IS'I'.J)'\Q

b dzGZ t+ 60T +114adz y+* 114 & pU&d yaxk

F TGP + 8! 18T i GO kyPG+ pka di dlidzu. KOG RIZ! @G«

to!ioT7T UyGkLe! & O5 yGlLjo!'a to!ioT U
.afi Gn O3 ai Gn L7ot!sileiTo TUYUF o G TOBE T @

List of Surveyed Medicines tuz a7 1 la FN} D4 T+t 1 &
6!a 1 GTdz & toLjgal!ad +o61G1U0U48 toaiUa
n! Gzdz2! & éGd2wDZzk [ DZ ilLikilda Oniz vy
184a aolj 1 DZ Gnj! Gdzk14 1!'8 t+t35GuUGH

i 60IGRAA &y Gl k Ok

toT! & + dzo Ljdz t 61 GTilGo k Pé&aipkd tt1daf G
I DZppi yain! aWHO EssédiiinBMedicinig isthddE Gz ! &

.tlasLlj yhun t16Ljdz 05 OhbDZ! & vy

t
t
y

tue a7 1 la FN} +DA1 AN & ri Al U
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WHO Model List of Essential Medicines 20th edition

amiodiarone

Injection: 50 mg/ mL ix 3- mL ampowle (hydrochloride )

Tablet: 100 mg; 200 mg; 400 mg (kydrochloride)

12.3 Antihypertensive medicines

O amlodipine

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

QO bisoprolol*

Tablet: 125 mg; 5mg.

* 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).

hydralazine*

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

* 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.

O hydrochlorothiazide

Oral liquid: 50 mg/5 mL.

Solid oral dosage form: 12.5 mg: 25 mg.

methyldopa*

Tablet: 250 mg.

* Methyldopa is listed for use only in the management of
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)

0O furosemide

Injection: 10 mg/ mL in 2- mL ampoule.
Oral liguid: 20 mg/5 mL [c].
Tablet: 40 mg

0O hydrochlorothiazide

Oral liquid: 50 mg/5 mL.
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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} huoDZ & + #i T! & Vydz NkLjd2 &8 ODddz2 & OoC
ODHdz & 0al! Ghu fanadz# &8 O#i k! & iiakild
} 5FGLiA paosiaT!a& éGslas> e& ioN ai Goa
Sodum di hydrogen phosphate monohydrate y 0n
aCrO; % y a BbHiza 1 T9 9y da (BaHB6u- 1- H,0)
. H:POy 5%

: ¢ F dib &/l Nt
(O+i k! & )iiakidz d8a ODHdz & OoDi k! & i
bkal NEAIDPAZ t+ Ljdoi dztu OD dz1® 1 ®Fp| 148 § dz C

t FONj TDZ OO6D4 k! & i iaagiagkipdt Fwnjk! 7 a
qd DA k! & + & DAz 10 eiCa|seayapsduOe Cajda g a
bk ipa Gnjo> @agidz2@ & 1T 0gGmdingo! &8 Goaa

54&a

}Ljg7 d?tu  «DF! &a I 6i oDZ + OhODIA +#i T
b&i Pkl13Gh GNHSGRI o + + 51 zd2 OFGod+! &
1) ppi yai nEnddsiontSpectistoppGnEk Lj! & a

LY lj T3 hDAQtezDAda 17 At aDA aA ) +ODAWHI o7 e
tue a1 1 Il &
Element%o S P Mn Si C Fe

Local Iron 0.015 | 0.028 | 0.800] 0.160| 0.200 Bal
Importediron | 0.020 | 0.018 | 0.830| 0.146 | 0.320 Bal
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1 DZIla hi #DX 0UGs ¢F
oEr O; % 2) yaDodz2 & pai Pkl Gh
CBo Hiji 13 0 aRAYi 5 pAFR Ee s U OBEA 6124 Cb 1 dga t aoZ

b oapdz + nii

y up5 B:PQ

Ul Ctlla 6FeaAa
Nk &7 Tdz t Ljd i dzhu ¢i2d@0 rdlgf&nt Ip&kLjdz €
i Godz0& 2Ip@d draywdzyid&! p k

i G6 da
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Guwoaa Nkxai 7dz t
1) bpi y2a0 InP @z 6 hiv 6 GELjo. pi njT O35 t Ljo
R&in& pk ait! adbpkl ai i6!Gq alpi JFCH dbd &1 B &
NK &7 Tdz + Ljoi dzruv t+ 6ai OU&da + 06
tueat i lla LIl 13 DA QteDd @ ) ChABAWBE 2 AL
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/l) 51.25 44.68 104.4
NH,"(mg/l) 0.04 0.09
(CI") (mg) 210 120 19,370
SO, "% (mgl) 195 64
HCQ; (mg/l) 262 213
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Methods and techniques control and simulation imonlinear
theory

4&AT TDhDBDa EFOIFG icC bFGTEI &
fi DAvdi 8/ t+ O Lj t 6 Ljl kK DZ } 6 Ljl k DZ
} DA NLP AGL  + DA niLp AGI
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Abstract

Nonlinear systems have great importance in physics, engineering,
weather, management, economics, population growth and many
natural phenomena. Peps 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 than 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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Analysis of Orthotropic Plates with Continuous
Boundary edge Using Finite Difference Method

Ziad H. Abo Mustafa
AlmergbUniversity- Libya
Ziadslman2019@gmail.com

o qd Bz
I DZ ya*k ip Ok!& +OFGTL|A 1 TGLjZ yZ
ys51 VdzZ RaonaoObaxbedpalLal daa OLTadzR &6
idg Ai Paa 64&aP! ad c¢iocadz i dadz ydz ya%k
ydz eGolh! & GLTki &adz+y dzt yuaF# bz GUtj@ & F &4
i +z2z05i & eGolh! da 6061 h! &
b $0d7] | &G ueoGh@l tu!lodu+ ! &

dahunj! a3 éa
¢ci dzk{dz2# & ifafio!a 1Lz 6aaP!a c¢iocadZ a
} Da&niteadifference method ONjGLiKid&P& & + 1 61 6 pai Pk
tzhadi!''d tnii!'a ydz 6aaP!a c¢iocadz2 a 10
¢dTLja Ok!a eGgais!a t+t0aGlikdz iog + *I
} 60 huDZt OIDFrkGIgKk! B! & ! i Gz dz2 & yo! i kaohc
OLj61! & yoNGnkU& O35 1+t Ljai dz! & vy dzGzdza §
. eGolh! & (TN 1T DZ RGLjoLjU& pdzZz O35 pnjo
bdz! & Aap pop iGnoU Gnjllizklad y+dwo é
. GnjLjdz ¢i Gs k1 U& nAi Lihgd & 1 &i &
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 isotromterials 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 (LThin plate with smaltleflection 2 Thin plate with

large deflection 3Thick 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 differergigiiation 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 variatior different
Poi ssonos rati o and di fferent
directions. It was found that the value of deflection decreases when
the Poissonds ratio increases.
ratio has a significant effect on bending momehntthe 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 benibin these contribution.

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

INTRODUCTION:

SinceNavier[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. Levp] in 1900. When his solution is

mo d

t W

comparedwh t he Navierds method instead

dealt with a single series. Other important solution for the
problems of plate bending is the energy method byRitz

Many references were assigned as text books for plate analysis
such as Timoshewk[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 orthotropggmply supported
rectangular plate with uniform distributed load was illustrated in
detail$2,3].

This paper is devoted to the analysis of continuous boundaries
for rectangular orthotropic plates using finite difference method as
analysis tool. Generalforth 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 Poissc0s r ati o and differe
of elasticity in x&y direction$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 oiftotropic plate as shown in Eq. (1).

D ﬂl-{.ZH /I4W +D ’u4W:q (1)
“uxt wxtuy? Yyt
H=D, +20,, 2)
Where
D,.D, are flexural rigidities of an orthotropic plate.
G, torsional rigidty of an orthotropic plate.
d, 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 soldtioon o
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‘.
4
k
2H 4 " D.\'] 2H
2.2 -4 +— 12
bk 22 22
\ bk k| h &
Ds H Ik D Dy 8H ¥ Dx Dx =
B R (TR Ty IR N B
h ko h ok k k Rk h i
H Dy
H kR 2H
hk ok
212 22
hok h ok

Figure 1. Coefficienpatterns of rectangular mesh for orthotropic fiate
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 fixedupport.
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point on the edge

/’//’/"/"'/Ix’x’//’/' .

c
simply supported

Y fixed support edge

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 dimensions3obavhere 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 aren, = 0.3and ny = 0.2 are considered.

A computer program named Ortho was developed for computing

the deflections w, bending momentsxM My, and stresse§ ,

S 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
demongsrated 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 plaienply 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,, §, Sy atcenter of the plate.

Orthotropic factors { Ex, Eyl/,, U, }.

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 3 Ny N.m N.m
438 4 16 0.88357E02 0.83350E+04 0.10182E+05
838 64 0.88900E02 0.85479E+04 0.10567E+05
123 12 144 0.88986E02 0.85896E+04 0.10642E+05
183 18 324 0.89041E02 0.86104E+04 0.10678E+05
Analytical solution 0.89106E02 0.87328E+04 0.10767E+05
Number of Total number of Sy atcenter S, at center
grid spacing elements Pa Pa
Nx 3 Ny
43 4 16 || 0.34729E+07 0.42426E+07
83 8 64 || 0.35616E+07 0.44028E+07
123 12 144 || 0.35790E+07 0.44340E+07
183 18 324 || 0.35877E+07 0.44490E+07
Analytical solution || 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
58Fft SOUAz2y O

5 4

. y Bending moment in-glirection
_ z Bending moment in-girection

2 B

l 4

O \‘\ | | | )

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 nber 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 -dir&ction s
closer to 4.6 % this error is reduced until reach 1.4 % for 324
elements, while the curve of central bending momentdirgction
indicates that for 16 elements the percentage of error 5.4 % which
is more than the error for central bending moment-girection

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-girection for 324 elements.

Typical seven problems resultsfor Number of grid spacing

Nx 3 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,
nx = 0.3,ny = 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¥ Ny equal 324elements will

be used foeach 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.

M Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International gt A
Science and Technology Journal Volume 22 P C /T K st e s g s

i dzs + I aA yA:  July 2020n Yy HOu IS'I'.J)'\Q

q=10KPa

l ¥y ¥ Y 4 F v ¥ F ¥ I

Yy a
Figure 5.Casel. simply supported orthotropic rectangular plate subj
to uniform load of q per unit area..

q=10 KPa

y ¥ a >
Figure 5.Case 2. simply supported orthotropic rectangular plate
subjected to triangular load of g per unit area.

M b p Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International gt A

Science and Technology Journal Volume 22 P CJT K ettt s kg ) Q

q=10KPa q=20KPa

X

q=10

r Y VY ¥

=2
rn1nnn

—

v [ 2 |
Figure 5.Case3. simply supported orthotropic rectangular plate subj
to linear trapezoidal load of q per unit area.
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Figure 5.Case 4.Two edges simply support and two edges fixed
subjected to uniform load of g per unit area.
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Figure 5.Case 5. Two edges simply supports and two edges fixe
subjected to triangular loa g per unit area.
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Figure 5.Case 6. Three edges simply supported and the forth edg
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

Table 2. Results of seven cases of orthotropic rectangular plates with
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uniform distributed load

different boundary condition under different types of load.

Nx 3 Ny || Total number w center M M
Cases || Number of of elements m x center y center
grid spacing N.m N.m
Case 1 183 18 324 0.89041E02 0.86104E+04| 0.10678E+05
Analytical solution 0.89106E02 0.87328E+04| 0.10767E+05
Case 2 18 18 | 324 0.44521E02 | 0.43052E+04| 0.53389E+04
Analytical solution 0.44553E02 0.43664E+04| 0.53837E+04
Case 3 18 18 | 324 0.13356E01 | 0.12916E+05| 0.16017E+05
Analytical solution 0.13366E01 | 0.13099E+05| 0.16151E+05
Case 4 183 18 324 0.32970E02 | 0.33849E+04| 0.60655E+04
Case 5 183 18 324 0.16485E02 | 0.16925E+04| 0.30328E+04
Case 6 183 18 324 0.53148E02 | 0.52493E+04| 0.77301E+04
Case 7 183 18 324 0.27871E02 0.38018E+04| 0.51941E+04
Nx 3 N Total number of X
Cases || Number gf elements S x center Sy center Myat pointc
grid spacing Pa Pa N.m
Case 1 183 18 324 0.35877E+07 | 0.44490E+07 No point ¢
Analytical solution 0.36387E+07 | 0.44863E+07 No point ¢
Case 2 183 18 | 324 0.17938E+07 | 0.22245E+07| No point c
Analytical solution 0.18193E+07 | 0.22432E+07 No point ¢
Case 3 183 18 | 324 0.53816E+07 | 0.66736E+07| No point c
Analytical solution 0.54579E+07 | 0.67296E+07 No point ¢
Case 4 183 18 324 0.14104E+07 | 0.25273E+07| - 0.12532E05
Case 5 183 18 324 0.70520E+06 | 0.12637E+07| - 0.62662E04
Case 6 183 18 324 0.21872E+07 | 0.32209E+07| - 0.16309E05
Case 7 183 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 problemsrable 2. Shows the results of
deflections for rectangular orthotropic plate simply supported at all
sides (Casel), the mdts of deflections for rectangular orthotropic
plate fixed at one edge and the other three edges simply supported
(Caseb), the results of deflections for rectangular orthotropic plate
fixed at two edges and the other two edges simply supported
(Case4d). Latly 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.

1.00E02

9.00E03

8.00E03 A

7.00E03 A

6.00E03 A

JEENTRELITY

5.00E03 A

4.00E03 A

3.00E03 A

2.00E03 T T
1 2 3 4

CaselSimply supported four edges
Case20ne edge fixed and three edges simple
Case3Two edges fixed and two edges simple
Case4Four edges fixed

Figure 6. The values afeflection at center of plate for four different
cases of boundary condition under uniform distributed load per unit area.
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1.lOE+O44

9.00E+03-|

7.00E+03-

w'N Jauso e AW

5.00E+03
1 2 3 4

CaselSimply supported four edges
Case20ne edge fixed and three edges simple

Case3Twoedges fixed and two edges simple
CasedFour edges fixed

Figure 7. The values of bending momentdigection at center of plate
for four different casesf boundarycondition under uniform distributed
load per unit area.

Bending effect
From the previous problems Table 2. Shows the results of bending

moments in ydirection for rectangular orthotropic plate simply
supported at all sides (Casel), the results of bemdorgents 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 ydirection for rectangular orthotropic plate fixed at
two edges and the other two edges simplypported(Case4).
Lastly the results of bending moment wuliyection for rectangular
orthotropic plate fixed at all edges Case7). It is clear that the
values of bending moment in -direction are decreased
significantly with increasing the length of fixati 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 solutiarhile 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 problem$able 2shows the results of stresses

in y-direction for rectangular orthotropic plate simply supported at
all sides (Casel), the results of stresses -dirgction for
rectangular orthotropic plate fixed at one edge and the other three
edges simply supported (€&6), the results of stresses in vy
direction for rectangular orthotropic plate fixed at two edges and
the other two edges simply supported (Case4). Lastly the results of
stresses in-girection for rectangular orthotropic plate fixed at all
edges(Case7).

It is clear that the values of stresses-ttingction are decreased
significantly with increasing the length of fixati@s 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 idigection at center of plate for four
differentcases 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 a tool for the analysis.
Vari ati on of Poi ssonobs rati o and
directions were considered.

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

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

2. | f t he vsadtiauirereasds thiB will desease the
value of deflection.

3. The effect of i ncrease in Poi
the bending moments in the long direction of the plate
(bendng moments in sdirection).

4. The values of deflections are decreased significantly with
increasing the length of fixation.

5. The values of bending moment indiyection 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 valies of stresses indirection are decreased significantly
with increasing the length of fixation.
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Abstract

Education sector has been affected by COY@pandemic and
all the educationdnstitutionshave 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
othercountries that arelosing theireducational institutions and
facing thedifficulty of transition to online learning just likabya.

The study used a descriptive analytical method through the review
of the literatureconducted on the experience of some countries and
how they deal with the pandemic in saving education and using
distance educatioais an alternative solution. Online questionnaires
were then developed to collect the necessary data targeting
thestudents, parents and teachers whose private school and
university mplemented distance education in Benghazya.

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 appéed
remok learning even if there were some difficulti€mally this
research provides a basis for the implementaifomlistance
education as the best alternative Emergency solution, supporting
the argument that learning need nostmpped, too in Libya.

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

Introduction
According to World Health Organization (WHO) Coronavirus
disease 2019 (COVI2 9) i's fAan infection

newly di scove (WH®D, 2620) evemthough there o
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 mot 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 (2@20)
avoid the rapid spread of the virus buith no alternative solution
while this closing is affectingnillions of children and youth of
Li byands student popul ation.

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

Coronavirus crisis has a bignpact 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 amdquires the students attend the
school classes every day,dahave never used thdearning 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 techngjothere are some aspects and
challenges that should be considered llk&astructure Support,
Staff Readiness, Student AccessibilifyVahab, A. 2020)During
coronavirus distances learning has become part of the curriculum
in many schoolsand univerdies (Plancher KD, Shanmugam JP,
Petterson SC, 2020) worldwide and should be in Libya.

-Shift to online study and elearning during the pandemic

How long will this pandemic be there and why should we
immediately begin the transition tel@arning forno 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 usedy in the
education system with no support of technology. Thele a big
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hole in the educatiosystem when the pandemic occurred. Now it
is the time that the country should use the technologupport

the educational process which should be supported by the
government to ensure its succesbya is alow resourcecountry

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 completedypported distance
education by providing full access to high network speed a
supporting familieswho are unable to provide devices and
equi pment for studying online. ADI
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
atl east 9 6 (B&siaia, Gt & Kvavadpe, 2020).

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

most of their time on smartphones, tablete d s oci al medi a 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 trdtrdviding

educational materials through the molukvices of this generation

is a very attractivanethod of learning more than the traditional

way . AThe use o f mobil e l earning |
anyplace, and anywhere. Mobile Learning is an unavoidable

alternative during COVIEL 9 dlaci(i, A., BabaM. A., Achbani,

A., & Kharbach, A. 2020)Moreover, the learning by using mobile

devices can be effective and ihel
technological skills, conversational skills, find answerstheir

questions, develop a sense of collaboration, aloavdtnowledge

s h a r iNacgi, AiBédba, 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 @flucational institubns

have moved towards-learning as a more appropriate alternative
to ensure theontinuity of the educational process. The use of
online video chatting applications such as Zo@upgle, Meeting,

and WebXmate has increased significantly in differentspairthe
world (Perez S. 202(. According toPerez the downloadingof
these programs reached 62 million times betwee211¥arch

2020 (Perez S. 2020 that was with the start of the movement
bans in many countries. The usenodiny educational applications
and programs have also Doubled as shown in figure (1). Such as
Google Leam i n g Case, Oof fice 365 nj,
evaluation service sites and interactive activithscording to the
same site techcrunch.cofPerez S. 202(; 10S, Google software
downloads incre&sl by 45% in aweek and the growth of
downloading video conferencing apps has increased exponentially
in differentparts 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 COXD
PandemicRerez 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

30x 30x
26x
25x 24x 2
2x Q ® Hangouts Meet
20x . u Houseparty
7x
7x 6x ne % ®Microsoft Teams
15 ux | #ZOOM Cloud Meetings
2 Bx n v
fix 1 fix
10x
8x
5x
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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

Times More Downloads
g

in D loads of Video Confi ing Apps
During Week of March 15-21, 2020 vs. Weekly Average for Q4 2019
During COVID-19 Pandemic

2360x
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>>
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. mHouseparty
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423x .

P [ =200M Cloud
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200x R
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Times More Downloads
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Figure.3. Growth in downloading of video conferencing apps during the
COVID-19 pandemic in (Spain and ltalpdrez S.2020

Despite the positives of the use oflearning, is it a total
alternative solution to the traditional methods and the extent of
preparation for that? What are the challenges faciegmming?
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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 theWorld meterelaboration of the latest
United Nations di@, the current population of Libya is 6,866,054
as on Friday, June 12, 20@0Ther e wer e 5. 10

mi

users in Li by &emp,s.202@as shawn in figairé 2 0 0 (
4).AThe number of I nternet users

thousand (+13%) heeen 2019 and 2020. Internetnetration in

Li bya stood at 7Ke#p, $.202Q0)Moreaver;r y

AThere were 11.40 million mobi
2020; the number ahobile connections in Libya in January 2020

in

2020.

e

co

was equivalenttod 7 % of t he t okemapl S.2p20)p ul at i on

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 Lilfi@mp, S. 2020)

Even Though, the Statistics of Internet users in Libya are very
promising that most Libyans can benefit from it in continuing the
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educational process; Most of them are invoking the bad speed of
the internet service and the high price of subscribingtht®
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 israppate for

the Libyan culture to take advantage of the Internet usecand
communicate knowledge and support exist educatladiorms.

In addition, when teachers and students have sufficient
understanding to the types of online learning, then trammsfeto

the remote learning in Libyavould be facilitated Types of online

| earning ar e: AKnowl edgebase,
training, synchronous training, Hybrid trainthd Basi | ai a,
Kvavadze, D. 2020)

2 - Readiness of the teacher
The hvolving 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 ould 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

t eac her dbessuppateddechnically, 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,
especiallyin 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
rolesbetween the student, teaclaad parent, and the role of smart
education in supporting and developing educational institutions.
The remote learning environments promote supplemental iegarni
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 swcession. 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 perspectivesThese 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 statemermf 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 curfewetween March and April 2020 and included a

number of countriesral 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 ieorgia to distance education and how it

was? The authors mentiche t hat At he capaadci ti es of
its population to continue the education process at the schools in

the online f orm ®ohisstddy was tocusedonL ear ni n
the situation in general education in Georgia. The authors explain

how the stat®f 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 toemote learning before losing more time.

iBased oweekstatetics of thesonline 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 Suc e s sHaaildia, @., &(Kvavadze, D. 2020

Moreover, the authors suggestBde asy way to use GooO
Suite for education to make an addition to the existing school
management system for video <confer
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 Ma@202
and the Ministry of Education was interested in providing a guide
for student and teacheri® how to useand deal with the online
platform, such as how to create classes and othérs. platform
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allows students angachers to communicate aboutslass. 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 onesA Corona crisis would leadta 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
ofLaw fADistance Education in the
and Easy Strategies Athe author
distarce 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 ttias study is not
only useful for law school but for every school (Oranb@0).
Furthermore, there is another study in India that was done by Dr.
Kavita Saxena (2020)Coronavirus Accelerates Pace of Digital
Educaion in Indid. 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
somechallenges that Indn educational institutions are facing
shifting their teaching to online learning platforms under the

Ti 1
pr

pandemic of coronavirus circumst an

resources and material into digital formats in such a short time was
a challenge. It was a diffult task to move the class of more than
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50 students to the-learning platform in the middle of the

t r i meSateear Kb 2020)n addition, she laid some of the ICT

tools that the educational institution used lilkdoogle Hangouts,

Skype, Adobe ConnecZoom and directed some advice or tips

that they learned from their experience of teaching online, one of

them was A Create smal l er groups
activities by usi ng appropriate fe
Room, this will help thefadut y t o track studentséo
t he assi gSwemnh, K 2020\Voreove(, she navigated

students' experiences in learning online that divided into two

trends, some of them found that learning online more interactive,
empowering, comfort andncreased 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, effectivly using these digital tools that can create an
interactive and enjoyable learning environment for both teachers

and studentsSaxenaK. 2020).After reviewing all these previous

studies, we draw one important thing, which we fully support and

agree withthat 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  descriptiveanalytical method was used and

onlinequestionnaires targeting 200 students, parentslaadhers

as participants. The study was conducted on a group whose private
school and universities implementgidtance education. Some of
them arelnternational University of Medical Science, Harvest
International School and Young Genius School were the
first private university and schools that implement distance

HMp Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International Ly g g

Science and Technology Journal Volume 22 P C /T K st e s g s ) Q
i dzs + I aA yA:  July 2020n Yy HOu ISTJ/\
education in Benghazi Libya. Tiparticipants

werechoserrandomly from those institwns. The sample was
about 200 persons, including students, teachers, and
Parentavhatconcerns 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 onlyivate
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 colected using guestionnaires 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 haged
for distance learning, and finally if it was a successful experiment.
The validity of the questionnaire was assessed inways face
and content validity. Testetest method and internal consistency
were used for questionnaires reliabiliData 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 COMI® 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 conpulsory transition of distance education as an ideal
solution to save the resf the school year. The successful
experiment in the actual transition to distance educationnatas
only global, but there are local experiences. There are private
schools andiniversities 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
examplefor distance education as a temporary Solutidrhe
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 obtainingadist
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 thieer 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 the first experience for most of the
participants

HMY Copyright © ISTJ wAmMYcs WIAK
wtT XYbOFM amy



International gt A

Science and Technology Journal Volume 22 P C /T K jsstes s st kg s

i dzt + I aA y A:  uly 2020my 1Ok ISTJ}\(

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 t@mst
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 clatipg 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 educationdbrato
support dearning and support piexisting 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 Cortile@wise,
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 dritates 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 expensahef
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 tetdgy in
education and distance education approach if it follows the
guidelines that someorganizations 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.'florgan. 2020)

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

educational institutions to close and stop face to l@meing
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
contirue 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 neetawe
requisite ICT Infrastructure to effectively deliver distatezrning.

-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 bad€iT 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 Edication 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 tfa rest of the
Libyan schools andniversities.

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 distaregucation 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-ppen sets and it is a
recent appach 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. Severap@rties
and examples are provided.

Keywords: Lower approximation, Upper approximation, Rough
sets, Definable sets, Preugh sets.

1.Introduction:

In a classical set theory, a set is uniquely determined by
its elements. In other words, it meathat 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 seheory 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 reléions 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 ofsets with a general relation which is
introduced and studied by Entesar [3], this new space is
approximation space through a fmgen sets which is studying by
Abd-EL Monsef [5]. The study of prapproximation space is
deeper than the study of Pawlak spaosecause 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 approximadin 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 pr@pproximation spaces. The paper's
conclusion is given in Sdon 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 spacsiY hwhere "Yis a set called
the universe andYis an equivalence relation [6, 9]. The
equivalence classes ol are also known as the granules,
elementary sets or blocks, we will use
Y w to denote the equivalence classes contaiting

In the approximation Space, we consider two operators, the
upper and the lower approximations of suldsé? "Y as follows:
YO N Y
Y @ wN 5dY P ®
Boundary, positive and negative regions are also defined as

follows:
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6 & YO YOhOOYW Y&,

NEO® 5 Y&.

Definition 2.1 Let “YiY be an approximation spac@P Y.
Then:

1-Gis a rough set with respect tif and only if 'Y (&) ")
i .

2-Wis R- definable (exact) set with respectYaf and only if

Y (&) =Y(&) =
From this definition, we can conclude immediate the following
proposition.

Proposition 2.1Let "HY be an approximation space® P Y.
Then:
1- ®is a rough set with respect¥if and only if 6 ¢ [ n
2- Wis"Y - definable (exact) set with respect¥if and only if
6 @ ="
Corollary 2.1 Let ™HY be an approximation spacep P Y.
Then:
1-'Y (&) and "Y(w) are definable (exact) sets.
2- @ is definable (exact) set.

The degree of completeness can be also characterized by the
accuracy measure in whicis represents the cardinality @b as

follows: ¢ & =—h & »n . Obviously (0 © &

1).
Proposition 2.2Let "YAY be an approximatiospace( P Y.
Then:

1- Wis'Y - definable (exact) set with respectYaf ¢ @ 1.
2-Qisroughsetif(o & & 1).

Proof: It is obvious.
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Rough set can be also introduced using rough membership

functions [9], Namely — (&) :1—'55 wN 58

Different values defines Boundary (0 — (0 1),
Positive
(— (=1) and Negative £ (&) = o) regions. The membership
function is a kind of conditional probability and its value can be
interpreted as a degreécertainty to whichiwbelongs ta.

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. This topology belongs to a specitss
known by clopen topology. In which every open set is closed.
Clopen topology is called guadiscrete topology. We will use
topology, in other words, the "approximation space" is a
topological space.

Definition 3.1 A topological space [4] is a paiMit) consisting of

a setY and a familyt of subsets ofY satisfying the following
Conditions:

1) YN tandn Nt

2) T is closed under arbitrary union.

3) Tis closed under finite intersection.

The elements off are called points of the space and the subsets of
Y belonging tot are called open sets in the space and the
complement of these sets are called close sets in the space, the
family 1 of open subsets d¥is called a topology forY.

Definition 3.2 A familyt P t is called a base fof\t) if every
nonempty open subset olY can be represented as a union of
subsets df . Clearly, a topological space can have many based. A
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family SP1 is a sub base fof¥fi) if and only if the family ofall
finite intersections is a base foMft).

Definition 3.3 The interior of a subsét P "Y:

6 "Y'OP "MOP ! and"Gs open }. Evidently is the union
of all open subsets 6¥which containing ird . Note thab is open
iff 0=0 .

Definition 3.4 06 . "OP"YP P "On¢ WQoa ¢ i ‘B'Qalled
the closure of subsed P "Y. Evidently,0 is the smallest closed
subset of Ywhich containsd . Note thatd is closed iff & 8.

And® 6)=0 0 is called the boundary of a subseP Y3

From definition 2.1 and definition 3.3, we have the following
proposition.

Proposition 3.1Let (") be a topological spacaP Y, let &
and® @ be closure, interior and boundary points respectively.
Then:

() Gis exactif @ & . Its clear thatdis exactiff 6 & 1.

(i) disroughifd & andsad & n.

Example 3.1Let”Y  ¢fudcdiQ h

t ={"Y,r {ab,c},{b,c,d}{d}{b,c}}. Then we get to &
ofohh, @  Q are exact sets. And® is rough sdt &

0 “Yh

@ GO & .Whered 7Y is the power set Gf.

Proposition 3.2 If z is the quasdiscrete topology, then
Proposition 3.1 concedes with Pawlak space.

Proof: In quasidiscrete space, every open set is closed and thus
the base off is a partition that yields an equivalence relation,
which is basic tools in Pawlak space.

Remark 3.11f Tis a general space, not qudsscrete, then
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=0 ® =® is not generally true. The following example
ensures this fact.

Example 3.2Let"Y={1,2,3,45h& pkt h

={"Y,r {1,2}{2,3,4},{5}.{2}.{2,5},{1,2,3,4}{1,2,5}.{2,3,4,5}}

We have®={1,2,3,4}, and® ={1,2}, then®=0& ,d .
According to remark 3.1 and example 3.2, our approach is a
generalization of Pawlak approach.

Remark 3.2In Pawlak space, a subgeP "Yhas two possibilities;
rough or exact. For genéréopological space&pP Y has the
following types of definability:

(i)- @is totolly definable ifvis exact sedd @ @ .

(i) - is internally definable if & & Y .

(iii) - & is externally definable ifd> & A .

(iv)- &is undefinable if & & R &

Example 3.3Let”Y pRkloftlv hd  pltiolt K pig h
®» phh
® plo,t

"W hplt helott hu h¢ hplglolt hplghy h¢loltiv hch }.
and then we get t® is exact set @ is internally definable set,
@ is externally definable set , add is undefinable set .
Proposition 3.31f 0 is an exact set in a topological spaCsft)
andt P 13thend is exact with respect td3

Proof: sinced 36 P 6 0 ¢ & © n.Then 56 »
and A is exact with respect th5 In other words, if A ist  exact
then

A is t apen and consequentty @ & € ) Heace A ist3
QOO0

It is easy to have examples forta_exact set which is not
_exact.

HOnN Copyright © ISTJ wAmMYcs WIAK
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Example 3.4

Let™y c¢hifoiiQRtQ "W hoh o hafediQ h dfo and

U 2y n{{a}, {a,b}}, wheret P t . Then {a} and {b,c,d} are
T°_exact but not _exact.

The following proposition gives the condition fbr_exact sets to
be T _exact sets.

Proposition 3.41f ™AY is a space antiP 1, then each exact A
in T is exact int iff ¢ =0 G

Proof: If Ais T _exact therd ¥ 1 and® G =6 and® A =A,
henced & =0 Q.

Conversely: ift) 0 = G\ and A ist_exact. Then A i _exact.

The topologyt defines the equivalence relatiant on the
power seh Y given by the condition:

OO NOT QAN whEh . ®
The equivalenc® T can be defined in an aiteative way:
GO NOT QAN whEAd OO. oR)

Remark 3.3 Let "Ybe a finite norempty universal. Then the pair
(WO 1) is Pawlak approximation space, whe@t is an
equivalence relation ob “Y and defined byd® or (08).

4- Definability of sets in a general approximation space

Our approach depends on the concept of after and fore
sets. Let the neempty setY, then the after set (resp. the fore) set
of elementoN Y is the class®'Y N Yo Y w(resp.Y @
oM Wo'Ya and the pair "fHY) is called a general
approximation space (GAS) where R is a binary general relation.
Definition 4.1 Let ("YAiY) be a GAS andb P Y. Thend is called
"after composed" (resp. aftec composed) set ifo cortains all

HOM Copyright © ISTJ wAmMYcs WIAK
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after (resp. fore) sets for all elements of its Lea" WY O
(resp.Y &P ).

The class of all after (resp. aftert composed) sets inYfiY) is
defined by theclass O P ™Y oM GONOWY & i QBT
OP o dNY WP & .

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

Proposition 4.1let "HY be a GAS. Then the clags (res@Bt*)

in "YAY forms a topology ofY.

Proof: Obvious

We have the following theorem, see [4] for more details.
Theorem 4.1Let ™HY be a GAS. Thent is the complement
topology oft* and vice versa.

Definition 4.2 Let "YiY be a GAS and®d P "Y8 & is called'Y-
definable (exact) set inYAY if ®and® are after composed set.
Otherwise,& is called 'Y -undefinable (rough) set. The lower
(resp. the upper) approximation of any sulsse® “Yis given by:
YO © ONTdOP® 1 QBWO . ON tgoP O .

The boundary, the internal edgedfand the external edge
of Wregions are also defined as follows:
The boundary set @bis given byd & Y
The internal edge abis given byO'Q @
The external ege ofis given byO'Q @
Remark 4.1
1-It is easy to notice that the lowdf & (resp. the uppé¥ &)
approximation of a subséiin GAS ™Y is exactly the interior
& (resp. the closur®) of ¢& in the topologyt .

1< 1<

YO O
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2-ltisclearthad @ 0Q ® " 0Q ®38
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, thatis: iID'Q & niQBR o 18

4-'Y® 1 QBYWQ s the largest after (resp. smallest aftpr
composed set containeddn(resp. contain).

5- is after (resp. aftec) composed setiffYy & @

I QB ®.

Remark 4.2 We can get the approximation operators as follows:
1-Get thefamily of after setsw 'Y from the given relationw 'Y

ON Yo Y @

2-Using the class of all after sets'Yas a sulbaseyY

o WoN 7Y for the topologyt as shown in the following
example.

Example 4.1 letY mipkfotifv &Y pY tiplt Y

oY c¢lo 1Y oft WY v 8Then the set
"Y= Tiplt h¢lo hoft hu is a sub base and
I = ripkk h¢lohott hu hgchol is a base for the
following topology

t  “YWrhmplk h¢lo hott h
riplghy , ¢loft h¢lolv holthv h h

0 Qb rmplglo BQEY G & miplgho AY ¢

~ v v

v h
C

th.®® ov,0Q&® ", 0Q& 1.
Definition 4.3 Let "™YAY be a GAS. Then the subgetP “Yis
said to be:

() Totally-definable (exact) seth="Y & Y&

(i) Internally definable set ib="Y & hsuch that0'Q & »r.
HoO Copyright © ISTJ waAmYcsB WIAK
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(iii) Externally-definable set ity="Y & hsuch thalD'Q & =n.

(iv) Undefinable or (rough) seti® Y& Y&

Remark 4.3In the above definitiord & 1 in cases (i), (iii).
Example 4.2In Example 4.10Q @ M FOQ & 1 80
& is internallydefinable set, letto oftv o T and
Z={0,1,2,4},we have & is Totally-definable (exactpet, fto is
Externallydefinable set and Z={0,1,2,4} is undefinable or (rough)
set.

Lemma 4.1Let ™Y be a GAS and) P "Y. 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
composed set.

Proof: Obvious.

Proposition 4.2Let “YiY be a GAS and) P "Y. Then:

() @ is exact set if and only it is internally and externally
definable set.

(i) @ is rough setfiand only if @ 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) Wis exact iff it is after and aftexr composed set.

(i) wis rough iff itis neither after composed nor aftecomposed
set.

By consideringt of a GAS™Y , forms a topology on
U, then we can reformulate Definition 3.1 by a topological view as
follow:
Definition 4.4 Let ™Y be a GAS with a topology on™Y,

Hon Copyright © ISTJ wAmMYcs WIAK
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WP Y. Then:

(i) @is said to be internally (resp. externally, totally) definable set

if @is open (resp. closed, clopen) sdt in

(i) @is said to be Rundefinable (rough) set i neither open nor
closed set it .

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 setsn pre-approximation space

In [3] has been introduced the new concept of- pre
approximation space, which based on the class ebpea sets
and deal with general binary relations. This new space based on
topological operators.
We have the following defitiobns, see [3,5] for more details.
Definition 5.1 Let (Y, 1) be a topological space. The sub&et'Y
is called preopen ifOP Q¢ ® @ . The complement of a pre
open set is called prdosed, the family of all prepen sets of
(Y, 1) is denoted by (Y, T and the family of all prelosed sets
of 5ht is denoted by (7Y, 1).
Definition 5.2 Let "Ybe a finite nonempty universal. Then the pair
“HY is called a preapproximation space, whef¥ is a
general relation referes as a subbase for topofognd used to
generates a class of popen set$ (Y, 1).
Pre-rough classification
Definition 5.3 Since for anyP Y, we have
MED PRBQED POPA&O@ P od. OP)
and based on the lower (interior) and upper (closure)
approximation, also primterior and preclosure. The universe'se

HOp Copyright © ISTJ wAmMYcs WIAK
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can be divided into 12 regions with respect to adyP"Y as
follows:

(1) The internal Edg ab : U

(2) Thepreinternal Edg ofd: (X )——— \

JONERY 3 ”n ”n \ N ow [ .-\ ||.

LI & N8QRED. vy L / n
SR pint(X A \I 1

mt(X) .’I ) ;.d.]lt X))
: \
Figure (5.1)

From (1) and (2) observe that we can be written (1) as:
Ed(X) = preEd(X) 8 (p.int(X) - int(X))

(3) The external Edg @ : Ed(X) =cl(X)- X.

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

Edg(X) =pre.Edg(X)8 (cl(X)- p.cl(X)).
(5) The boundary ab : B(X) =cl(X) - int(X).

(6) The preboundary of: p.B(X) = p.cl(X) - p.int(X).
(7) The exterior ofo :ex(X) =U - cl(X).

(8) The preexterior ofw: pex(X) =U - pcl(X).

(9)cl(X) - p.int(X).

(20) pcl(X) - int(X).

(11) pint(X) - int(X).

(12)cl(X) - pcl(X).

HoOoC Copyright © ISTJ wAmMYcs WIAK
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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 i, while these points was
undefinable in Pawlak pproximation space. In addition, the
elements in (12) is not belong dp while these elements was not
well defined in Pawlek space. In our study, we replace the
boundary of& (5) by Preboundary of® (6). Also, we extend
exterior of® (7) by preexterior of @ (8).
Proposition 5.1For every@P Y, we have:
0 pcl(X) = p.int(X) 8 p.B(X)
(i) P-B(X)=pEd(X)8 pEd(X)
Remark 5.2 For every subsedP™, we have: p.B(X) E B(X)
andex(X) E pex(X).

As an approximations space, we can define thelqwer
and pre upper approximations (respectively) as follows:
Definition 5.4 [3] let ™HY be a preapproximation space, the
pre- lower and preupper approximations of a n@ampty subset X
of "Yis defined as:

R,(X)=U{mIR(U ¥; mx}

R.(X)=M{N IR(U ), X IN
Its obviously, one can see the {over and preupper

approximations are p#aterior and preclosure of any set as
shown in Figure (5.2).
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xeR (Y)

Figure {5.2]

Definition 5.5 The preboundary ofé is denoted by & & is
given by? P(X) R(X) R(X)

Properties of this new space has been established and
studied by Entesar (see[3]).

From the relation y®) and definition 5.2, we have the
following theorem.
Theorem 5.1 Let "YAY be a preapproximation spacepP Y
wehavelY® PY O POPY & PY®.
Proof: Y& ° "ONTdOP® P° "Ov 0 5ig HOP &
Y & P® , that isY® PY & Pod 1 iYi®
ON P'gOP O p. ONOD SR gOP™O Y O p @8
SOY®OPY @POPY O PY®S
Definition 5.6 Let ™Y be a preapproximation space, and let
WPTY, then we define prboundary of as follows:
PB(X) = Rp(X) - R, (X).
Definition 5.7 Prestrong membership and preeak membership

HOYy Copyright © ISTJ wAmMYcs WIAK
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Let ™HY be a preapproximation space ard P 7Y,
then there are membershipfgp,f‘p call them prestrong
membership and preeak membership respectively which defined

by:
(i) X Xiff xI R,(X), wherex ;X meansx surely belongs to

X.
(i) xT, X iff xI Ry(X), wherexf, X meansx possibly belongs
to X.

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

R, (X) ={xI X:x_ X} and Rp(X) ={xI X: xT X}.
Remark 5.41f x_ X thenx_,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={a},bR={b, c}Then the topology which associated with
this relation is ¢={U,A, {a},{bc}{abc}} If

X ={a,c,d},we have Y& dOhivd Y :
R, (X)={a c d} and R (X)={acd}.Then ci , X but
d X, while, bf" X and b, X.

Pre-rough sets:

Definition 5.8 Let ™HY be a preapproximation spacepP Y.
Then:

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

2- Qis a prerough wheneveR,(X) , R, (X).

HOWM Copyright © ISTJ wAmMYcs WIAK
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Remark 5.51t is easy to notice that the pl@ver'’Y & (resp. the
preupperY &) approximation of a subsetd in pre
approximation space iY is exactly the prénterior n8Q¢& @
(resp. the prelosure &y @ ) of @ in the topologyt .

Definition 5.9 Let (U,R,) be a preapproximation spac& | U
then:

(i) X isapreexactif p.int(X) = p.cl(X).

(i) X isapreroughif p.int(X) # p.cl(X).

Proposition 5.2 Let (U,R)) be a preapproximation space,
X1 U then:

1) X is calledR,- definable iff pb(X) =A

2) is a pre rough whenevepb(X) , A .

Corollary 5.1 Let (U,R,) be an a pre@pproximation space,

WP Y. ThenY & anduppefY & are definable (exact) sets.
Example 5.2 In an example 2.1;X ={a,cd} is a pre exact ,

Y ={a,b} is a prerough set .

Proposition 5.3 Every indiscrete approximation space is a quasi
discrete preapproximation space.

Proof: Obvious.

Proposition 5.4Let (U,R,) be a preapproximation space, then:

(i) Every exact set it is preexact.

(if) Every prerough set inJ is rough.

Proof: Obvious.

From Proposition 5.4 and Corollary 5.1, we have:

Corollary 5.2 Let (U,R,) be a preapproximation spaceg P Y.

Then:Y & andY & are predefinable (preexact) sets.

HN N Copyright © ISTJ wAmMYcs WIAK
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Remark 5.6In above proposition, the converse need not be true as
it can be seen by the following example.
Example 5.3In an example 2.1, iX ={a,c,d}, R(X) ={a} and

R(X)=U then & is a rough set buR, (X) ={a,c,d} =R (X)
which means thaX is not a prerough, (X is a pre exact).

Example 5.4In an indiscrete spatk, for everyX EU , we have
c(X)=X andint(X) =A which means tha is a rough set ,
but p.int(X) =X = pcl(X), thend is not a pre rough set X is a
pre-exact )

Definition 5.10: Let "HY be a preapproximation spacéP Y.
Then the preositive region ofé is denoted byd 0 "¥) and
defined byd 0 W) = 'Y & 8Also the prenegative region ofyis
denoted by ‘O "Q), and defined by ‘O QW) =Y Y ().
Proposition 5.5Let "WiY  be a preapproximation spacewP Y.
Then the following statements are true:

1-08 & P 608

2-0 O"@)P 0 OQ).

Proof: 1- 08 @ =Y (@) Y OP'Y (@ Y®P YW 1
(@) =B @.

2-Since’Y (O P'Y(@ ™MY@PY'Y (& and

0 O"@)="Y Y@ P™Y 'Y (& =0 0Q), then

00O P 0 'O"Qw).

Remark 5.7 We can get the prapproximation operators by
following the steps in remark 4.2, after that is found theopen
sets from the topology to get the familyd (Y, T as follows:
Example 5.5Let 'Y= {&) @ & G}, and Y be a general relation
where:
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Y= {((EJ 6%,~((11 J)J @D, @ @, @ 'Q,N(Qﬂa} Q ;Q}, ttlen
B AR AT K le N G AR (R K ATRe REALo REA)Y
0 (vt =Y {0G{aq{ad{wa{aq{3{e3{aad,
{Ga,

o (Y )=

R AR{ATAREALe REX I REATAIo REATATO REATAIARFAIA REO REAN

It G={ca0 then Y ={AG+ Y &)={OED, Y (@ =Y

Y (=Y Also, 0B & wP 6d Q8

Definition 5.11 Let "HY be a preapproximation spaceP"Y
Then the pre accuracy Gfis denoted by (@) and defined by:

- (®) ra— where [Y (&) | |

Proposition 5.6Let "iY  be a preapproximation spacewP Y.
Then: () -O().

Proof: Obvious.

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

If &= {a, ¢,'}, then — ® P -and— (d‘)):s— . T
Thus @) -Q&).

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 séP Y, where

its base ig , then the rough membership function‘is w

i—;ﬁd&* @, whered wis any member df containingw.

We introduce the following definition for a preugh
membershigunction to expresd& & i) § "Y&), 0 O Qd), for
a subsetP Y.

Definition 5.12 Let "HY  be a preapproximation space&® Y.
Then the preough membership function ONis:
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w: [0,1], and it is defined by
. h EgR " 8 s
R e O
" 8)= {1 6 ' ROOren M ¢ 6).
Definition 5.13 The prerough membership function may be used
to define preapproximations and p#eoundary region of a set, as
shown below:
Y oo ={{aY" ®)=1}, Y (@={aY:' «)>0},
08 & ={a¥0<' ® <1}.
Definition 5.14 Let "iY be a preapproximation spac&P"Y.
Then we have:
00O ={a7Y' o =1}.
0 0"qd) ={a"¥" &=0}.
08 O ={a"Y w<1}.
Example 57 Let "=HQacQ } . Y={(G0),(00).(QQ},
Y {wq} So t ={"Y, A& &1'{},{ W&} If &= {ab,c},
thenweget =1, (W=1,' (W=1"' (Q=0.
From premembership function, we g&t & ={Qaa,
Y (@)={awd, 0&d =, 00 "G ={aad, § 00
={Q.
Thus,®is adre-CAMGTIQ(0re-Quxd) set.
Proposition 5.8 In every preapproximation spacgU,R,) the

following hold:

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

(i) The complement o&n exact set is an exact.

(i) 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 ofgxact sets. We can
see that in the following eraple.
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Example 5.8 In an Example 5.1, the seK ={a, c,d} and
Y ={a, b, d} are preexact sets, whilex 1 Y ={a, d} is not pre
exact. Itis preough set.

Definition: 5.15Let (U,R;) be a preapproximation space. Then

W PYis said to be:

(i) Totally predefinable (exact) settb="Y @ 'Y 8

(i) Internally pre definable set if & = Y &h such
that080'Q w .

(i) Externally predefinable set i€ =Y 8 h such that
0800 @ =0.

(iv) preeUndefinable or (preough) setifo Y ® Y 8
(s 62 AYA R

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 formalizingny
application. In addition, using p&gproximation space, we can
obtain (12) dissimilar granules of the universe of discourse. Our
approach is the largest granulation based oropem sets in
topological spaces. Some important concepts and propeaties
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.
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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 energys 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 facintese renewablenergy 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]

1 PV celli thin, semiconductor wafer that converts sunlight
to DC current.

1 PV modulei series and paralledell circuits sealed in a
protective laminate.

1 PV paneli two or more modules assembled as avgred,
field-installable unit.

1 PV arrayi complete it powegenerating unit that consists
of the required number of modules/panels.

Components of Solar PVSystems
1. PV Array
2. Battery charge controller
3. Combination of charger and inverter
4. Backup 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 beaosed 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 photovtaic 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 circtiimodel 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 systencurrent is as the following in the figure (3):
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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 -( RP Rp 2
where Vel =\ n 3/ n
DV =V M remaining
=V -V(n 49/n KRp Rsg- 3
=V/n +I(RP RY
dve Vv/n +IRP -4 Since RR F
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 shadingne cell in an fcell module, no
shading and affect bypass diode at shaded [4,5,6].

No shade

[

Shaded without ed with
bypass diode bypags diode

CELL CURRENT
N
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 pa
through an external circuit toward the positive layer
resulting in an electric current from the positive layer to the
negative one.

For calcuates 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:

Iph=gIsc +Ki(T 299 ?c%) 5

Ki=0.0017 A/.C is the cell's short circuit current temperature
coefficient.
3 are the solar radiation (W/m2)

£

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

5. Impacts of cloud moving and Solar Radiatbn 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 daysteter of measurement
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radiation. It consists of a rheast,two digital multimeters of
measurement Current and Voltage, \Watter 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 tlb (1) shows the results
obtained from previous experience.

Figure (6) Practical circuit components

Table (1) the results obtained from previous experience.

solar Max Max Max
radiation(mW/sg.cm) Voltage | Current (A) Power
V) w)

100 (1 sun) 16.9 3.3 55.77

80 16.6 25 415

60 154 21 32.34

40 15 1.24 18.6

20 16.4 0.6 9.84

Here the MATLABbased modeling and simulation scheme are
used to estimate the-M, P-l and RV 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 configurationrgete

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 c&e$100, 80,

60, 40, 20) mW/sg.cm.

Figures (7), (8), (9) shows the simulation results which will be
discussed in the next section
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fig 7: Effect of partial shading onR characteristics of a single PV
module
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Fig8: Effect of partial shading on Rdharacteristics of a single PV
module
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Fig 9: Effect of partial shading orM characteristics of a single PV
module andlifferent solar radiations.

6. Result discussion
From experience and curved, can be finding following:
1 In the table shown the solaadiation was
S = (100, 80, 60, 40, 20) mW/sqg.cm respectively

1 From the figures above can be clearly seenretaionship
between Wl , V-P & I-P curves.
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9 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 irradiae increases.

1 The output voltage is also dependent on irradiance and

increases slightly as irradiance increases which can be seen
in figure (8).

1 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 mat | max- 6
P max =16.9 * 3.3 =55.7%

1 From table (1) it can be see the results obtained with this

model for diferent amounts of radiation, the Max Current
has decrease from 0.6A to 3.3A when the solar radiation
increased from 20mW/sg.cm to100mW/sqg.cm and power
increase from 9.84W to about 55.77W.

7. Conclusions and comment:

1) The measurements find that rapid clouadvement on solar PV

2)

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

The most severe condition in PV generatisnencountered
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 movemat 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 tRewer 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 Jea difficulty
adjusting to the changes in a timely fashion. These results are
accompanied by high operating and productive costghior
utility to maintain its regulatory capacity.

4) To solve the effects of the shadows problem, we can use bypass
diodesthat 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 focusedcmeating organic materials that

can match the inorganic semiconductors in terms of performance and

stability. A new thiophene derivatives2-(2.3-dihydro-7-(2,3

dihydro[1,4]diselenino[2,3c]thiophen7-yl)-[1,4]diselenino[2,3

c] thiophenes-carboxamido@-methylpentanoic acichave been

characterized by absorption spectroscopy and cyclic voltammetry.

The processes were made withhCH and sodium phosphate

(NasPOy) as supporting electrolytedt scan rate of 0.1 Vson a

glassy carbon working electrodey wire reference electrode and
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Pt counter electrodélhe absorption maximum for the monomer

was appeared two peaks at 265 848 nm, which corresponds to

a-"* transition from the conjugated
grown successfullyon the electrode surfacéhroughout repetitive

cycingand shown p gJi)ypeak at 69 ramsdicative a

the extension of conjugated chain length in the polymer than the

monomer.

Keywords: Thiophene derivatives, conjugated materials,

electronic and electrochemical propesti

INTRODUCTION

An incorporation of extra oxidation and reduction active
components into conjugated materials is an attractive purpose for
sever al reasons. The treatment of t
is one key advantage for device applicatibi®lythiophene and

its derivates have been studied widely for their use in several
applications, such as electroluminescerfcé, photovoltaics, °

field effect transistofs electrochromics®?and sensot&'**? The
electronic properties of thiophe derivatives depend on the
effective conjugation length along the polymer chains. Organic
conjugated compounds are able to exhibit semiconducting
behavi or as t h eslectiors take pldoe btaltthel i s e d
conjugated double bonds and this allothem to exhibit electro
activity in the main chain of the polym&r** Polyethylene3,4-
dioxythiophene (PEDOT) and pdy-ethylenedithiothiophene
(PEDTT) are considered one of the most fas@olythiophene
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 increatiee
number of sulfur atoms in the polymer chain of PEDTT, which can
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be caused a distortion interring conjugatiofi An increase the
degree of planarity and higher oxidation stability have been shown
in Poly (3,4ethylenediselena thiophene (PEDST)mparing to
PEDTT owing to Stronger inter chain contacts between Se atoms.
The electrochemical and optical properties of PEDST have
revealed an agreement with PED&TThe syntheses of the
polythiophene can be achieved by electropolymerisation to produce
poyaromatic 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 polytiti@ne chain is
achieved through the combination of thiophene cation radit&l3his
paper talk about compound contains bis EDST units attached with
carboxamido}-methylpentanoic acidThe 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(2,3-dihydro-7-(2,3-dihydro-
[1,4]diselenino[2,3] thiophen7-yl)-[1,4]diselenino[2,&]thiopheneb-
carboxamido@-methylpentanoic acid

EXPERIMENTAL

1- Materials:

Ethylenediselena thiophene (EDST) was used as analyte
(Monomer) at a concentration cé. 10* M. Fc/Fc¢ redox couple
as an internal standard,® and sodium phosphate @R&,) as
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supporting electrolyte). All solutions were degassed (Ar) during a
reductionexperiment.

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 VG0W. 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 731U/vis
spectrophotometer.

RESULT AND DISCUSSIONS
The electronic absorption spectrum of monomer was recorded in
H,O and is shown in Figure 2.
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Figure 2. UMV is spectra of the monomer measured
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The spectrum of the monomer giviego main peaks at 265 and

345 nm. The first peak in-"this mon
transition, while the peaks at 342 nm in this monommessigned

to the conjugated system.

Electropolymerisation this compound was achieved through
repetitive cyadhng over the first oxidation peak of the monomer,
consequently the polymer was grown between 0 to +1.1 V
referenced to Fc/Fc To determine the HOMO and LUMO energy
levels and then the electrochemical HONMOMO gap, by subtracting

the onset of the firstxadation 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 A

0 4

Current / mA

-25 4

-50 4

-75 T T T T T T T T T T
-0.6 -04 -02 00 02 04 06 08 10 1.2 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 -&29 V, which was
attributed to the reduction of the attached unit. Both the dmitlat
and reduction cycles of the polymer are shown in Figures 4 and 5.

12 4

10 +
8 4
=
= 6
(@]
24
o 4
-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
E 25
E -50 -
- o Potentialil-v o
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 I'F€pated glass slide, the film of the
polymer has shown higher stability on the slide rather than Pt
working electrode surfacelhe polymer was grown by cycling
betveen 0 and +0.79V vs. Fc/F¢500 segments) then -d®ped
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 thé-" *transition when compared to the
monomer (342nm). Thabsorption spectrum for this polymer is
shown in Figure.6.

1.2
1.0

0.8

Absorbance .a.u

0.6

400 600 800 1000
Wavelength / nm

Figure 6.Solid state absorption spectrum of the polymer orcliaded
glass

The optical band gaps the polymer and monomerere 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 HOM@QUMO gap of the monomer is 2.7 eV,
while the optical band gap tiie 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 WV is spectroscopy to
calculate and determine properties such as the oxidation and
reduction potentials of themonomer and polymer and changes in
absorption spectra through and rdoping. In conclusion the bis
EDST units attached toarboxamide4-methylpentanoic acilave

been prepared and successfully electropolymerised when coated on
to an Indium Tin Oxide (ITO) covered glass slide yielding a
polymer withabsorption maxima peak of (690 nrithe monomer

of this compound has displayed a lovedasorption maxima peak
(345 nm) and higheoptical HOMGLUMO 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 purpose
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 potetatial
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 camtribu
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 ewnironmentally 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 itsustainabilitywithout
invasive intervention and consequent damage to the building itself.

KEYWORDS Existing buildings, nanomaterialsanotechnology,
sustainability.

1. INTRODUCTION:
The prefix "Nano comes frora Greek word Nanos which means
Dwarf fAextremely small o. So, nanot e
technology of small things that are less than 100nm in size [One
nanometer is 19 meters long] Nanomaterials have significant
different features than same maés on large scaletherefore,
unlimited potentials for improved structures, materials and

HC o Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International iyl 5 i
Science and Technology Journal Volume 22 P CJT K ettt s kg

i dzt + I aA y A:  uly 2020my 1Ok ISTJ)\Q

equipment.Nanotechnology has many benefits in the resources
saving. It provides in the production stages opportunities to reduce
the use of materials that havdaage environmental footprint by
replacing them with other materials have fewer effects and
therefore the most efficient use of raw materi&lse revolution of
Nanotechnologys not only bringing significant developments in
the performance, energy efficey, 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 alreadgxist, 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 IS more related to  green
design.Usinghanoparticleso typical building materialscanresult
in strongermoredurable self-healing,heatinsulating,
air purification, fire-resistantand easieto cleanproducts. Nano
materials also improve the durability and performance of
construction components, safety and energy efficiency of the
buildings as well as providing increaskdng comfort. The line
chart below shows the dramatic growth of Nano technology
market.
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The growth of nanotechnology
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Figurel. Growth of nanotechnology market since 1970

Nanotechnology can alter the nature of existing building and its
relationship with users and environment. thAis 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
thatmust 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 perdowe 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 bogdd The
shortage of indoor air quality because of harmful organic
molecules leads eventually to the symptoms of sick buildings
syndrome or buildinggelated illness. An important number of
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Nanaengineered materials and products have been emerged in
orderto 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, nanowaanldnanostoneelay 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 friendlso, alcohols or vo;atic
organic compounds (VOCSs) are not relea@ 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 toSon 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 theris the potential formation of by
products toxic for human health.

Lately, the photocatalytic pollution treatment method using
nanaTiO2 (titanium dioxidg material has been discovered and is
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considered as a breakthrough solution. "Nanostructured titaniu
dioxide has been widely researched for application towards the
photocatal ytic treat ment otf puri fic
cleaningo and wuperhydrophitltic coati
sensitised voltaic cells"Bfyrne, et al, 2006)

Titanium dioxidewhen being irradiated with ultraviolet (UV)
light destroys chemical. Compounds as well as bacterial cells to
form CO2 and H20OTable (1) presents a comparesion between
tradional purification systems with photocatalyst method.

Table 1. Purification technologies comparison

= Ozone uy?  Minus-

1
HEPA™  Fijter2 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 Filter
? Electrostatic Filter:
% Ultraviolet
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1-3Photocatalytic activity of nanostructured coating

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

"Recently, pavement blocks of titaniutioxide-impregnated
cement have been used to mitigate air pollution from outdoor
pollution in cities'( Stefanov, 2015) Figue 3 illustrates the
Working mechanism ofiO2- coated window glass.

Sunlight

Clean air

TiO; - coated
window glass

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

2- Nano Insulation Materials for Energy Efficient Buildings

A considerablefraction 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 MeteorologicalOrganization (WMO) "buildings represent
the largest energgonsuming 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 insuldgon 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 treduce 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 ¢hiave

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 logrntal
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 nerenewable resourcess 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 energaving characteristics for the existing
buildings". (Bogil, 2015)

Nanotechnologdbased 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. Walue (Thermal transmittance) can be
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reduced by nartechnologybased 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 (figuredhe 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 conveat
materials such as min eral or glass fibers or polystyrene

Auminzed muitiayer bamer 1o

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, aerogddased materials costmains 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 lasgale material
production leading to lower unit costs." @nim & Biwole,
2015).

ThreeU.S.firms, AspenAerogel,Cabot,andAmericanAerogelal
readyhaveconsumeproductson the market,andtheir production
levelsareon rising. Meanwhile, current research efforts aim to
bring about significant cost redusti in highperformance
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. Aerdgels application as a therrimsiulation 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 theal and solar gains, aerogel

iS a good acoustic insulation mater@uld 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 materiadarface properties

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

Many nanebased products designed for sdlanirg using
coatings, paints or films containing nanoparticles and added to
traditional materials, although certain formulation may include
surface layers through which nanopatrticles are specifically blended
into the raw material, two primary techniques wesedito achieve
selfcleaning featureSchodekEt al, 2009)

The ability to make :
- Hydrophobic( waterepelling) surfacesl'otus Effect".
- Hydrophilic ( water attracting) surfaces Photocatalytic
nanotitanium dixide(TiO2)".
3-1 Seltcleaning | - 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 angirtiness wih 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, belshown ways oimodeling 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 waxcalh be engineered,

or Iimitated, using nanocomposite materials made up of
nanoparticles in a polymeric matrix.

d?w\o 5“‘3‘;’
W

Figure 7. Sekcleaning | - the "Lotus Effect

"Lotus-Effect" products include ceramic roof tiles, architectural
glass and a spray foimdustrial use which makes surfaces
temporarily noawettable and seifleaning, using those products

in existing buildings could seviously reduce the cleaning
requirement, and surfaces that are frequently exposed to water
remain cleanJobs, Nano, et al021)

The advantages are seWNident: a cleaner appearance and
considerably reduced maintenance demands.Products based on the

HT Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International iyl 5 i
Science and Technology Journal Volume 22 P CJT K ettt s kg

i dzt + I aA y A:  uly 2020my 1Ok ISTJ)\Q

lotus effect are best used where there is frequent general washing
from rain or other sources.

3-2 Selfcleaning 1l 7 photocatalytic nanotitanium dioxide
(TiO2)

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

hydropilic properties, normally titanium dioxide (TiO2).

A coating of nanotitanium si exactly the opposite manner to a
surface whose setfleaning 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 sealedater 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 coating 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 auses 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 carrdsiced
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
~

Photocatalytic action |

~
N

Hydrophilic action \\“\/
Figure 8 Self-cleaning Ili photocatalytic nanotitanium dioxide (TiO2

Photocatalytic processesbased 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 figuré®y.
Fg - ?J' ' |

o °-" o | Ol ISR Before

Onconventional tiles water

forms droplets that dry
leaving behind dirt deposits.

) — - After y
On the hydrophilic surfaces
F of photocatalytic tiles, watel

forms a film that runs off
taking any loose dirt deposii
with it
il

Figure9. 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 almogtetfent
of all energy used in the worldfin, 2007. Similarto 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 (Hemei@810).

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 materialsigher 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).

US$0.10/Ww  USS0.20/W US$0.50/wW

80 | £ - Thermodynamic
’ limit

.1 USs1.000w

Efficiency, %

Single bandgap
limit

US$3.500wW

Cost, US$/m?

Figure 10. Efficiency and cost projectidios first-, second and third
generation photovoltaic technology (wafers, thin films, and advanc
thin films, respectively
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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 setmansparent, photovoltaic glazing
material that can be laminated onto windows, see figure (11).
These thidfilm 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 powergenerating stations" (Carlstrom, 2005).

X ™
S —

Figure 11.Thin-film solar cels,

5- Lighting

Artificial lighting plays a significant role in daily light, both for
indoor and outdoor lighting installationss lighting and other
devices use onthird of the energy used in buildingl¢in, and
George,2007)and according to the International Energgecy,
nearly 20 percent of conducted electricity worldwide is used for
lighting purposes.
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5-1 Ultra Low Energy High Brightness Light
Nanotechnologynaysignificantlyreducethe amountof energ
y usedfor lighting. Thiswill change thavay existing
buildings uselighting absolutely, "saidProfessoiRavi 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 ultrdow energy lighting devices will be produced
using organic carbon nanotube composites. ULEHB lignting can
provide coskffective and safe @tnative options of
fluorescentampsnot only for new and existing buildings, also for
signage, displays, street lighting, and commercial
lighting. Thetechnologycanalsobe usedfor low-
costdevelopment
of solarcellgfFahmy, 201}

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

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

OLEDs are largarea light sources, offering new design options
with respect to lighting, such as largeea 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 emited 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 lighthg systems in existing buildings (US DOE
2011).

They provide brighter, crisper displays on electronic devices
and use far less energy theBDs. TVs will be less than % inch
thick and will be able to be rolled up when not in use. OLEDs can
be applied to my surface, flat or curved, to turn it into light source.

In the future, light panels will replace light bulbwalls, floors,
ceilings, curtains, cabinets and tables could all become sources of
light (Fahmy, 201D

6-Environmental Sensing:

Nanosensorsare nanoscale devices that measure physical
guantities 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 sesrs with equal or lower diameters than
lem, 2. 5&gm, and 10 &m t hat det ect
carbon monoxide, in and around a house.

It also could collect information on environmental conditions
such as humidity and air temperatuggvin, 2007)

By using thes@anosensors iexisting 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
interadive, intelligent objects, from lighéensitive 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

Nanotechnologyis 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 allstages of the building life cycle. It can also assist
to solve some problems related to energy issues in building
consumption and generation . Amoig 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 maintenarkmtunatelly, the
coss 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 largecale material production and hence its
widespread use in the market.
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Equation
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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 functiofonsideringa problem of heat
equation and the solution of this problem implement in computer
programming.

From the results we noted that, the solutions of repateon 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
Bessamdmbgdi fi ed Bessel 6s equation can be
Lapl aceds equation [1] which is can sol
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and in [3] using Laplace transformation for solving heat conduction
equation.

The following are definition and basic propestie of modi fi ed Bessel
function.

The modi fied mBeasartQ @ sarethe solatiors of n
the modi fied Bessel s equation. Figure
bessl's function of the second kind when Tipitfoft.

.Qw | Qw ‘00 b O T8
W— W= W U W
Qw Qo
at
3 H
2
1 \\
o i ] — e
0 0.5 1 1.5 2 2.5 3 3.5

Fig.1. Modified Bessel s functi

Equivalently

Qw Quw . Y o T8

W= wW—. W L W

Qw Qw

The solution of the modified Bessel equation can be written as
OO O0® OQ ws

Here'O &, Q o are called the modified Bessel function of the first
kind and the second kind respectively of ordéyou can see [4])
Where
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And

o “Ow O .. VFU;FB
COET ip

Where the Gamma function (you can see [4],[5]) is defined by [3],[4]
®n Q w QohRQein mh ph B
This has the following properties

1. wp p8

2. @f p A8

3.0 p NAQER €1 QRO VB wa
Inthispaperwe use a modi fied Bessel 6s functi
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, _ called an eigenvalue of the laplacian andithe
function called the Eigen function satisfied
Yo _ m Q&h
0 T €g 8
Definition 2.2 [2]
The solution of the Laplace equation

Mt irT—Ta

is
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WhereQ;, given by

P
¢ w

3 L
& oy @ ef 0 Al o 0B

Which satisfying the equation

Y . €
‘ET—‘ Q - Y Tt
LT a
Where Q — OtEY —.

3. Solving a heat equation by
function
We study the following problem

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

we use the eigenvalue problem

v

YO _0 p
0 T C
Start with
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The | ast equation is a modified
‘W, then
a
_L L _p — U ™
a
v —U P — LU T

This is modified differential equation of order m.
considered one particulakample in heat transfer.

The energy balance of heat differential volume can be stated as

Y QY ey ey
Qi Qi

Whereo difined byc¢” 1 ,® ¢cch i Qi

NV M adEE QO 00 QO QO W

N wé &L QIRAODL ME IO QQLINAE radial coordinate
and’Y is the air temperature

Substituting in the area parameters and rearranging gives

S L - V.
Qi 50

WhenQi© T, this relation becomes

2 oY, .
Qi'ol 0@

Whish can be written as
QY Q'Yc¢cqQ .
—_— = —= Y Y ™S

e Qi 00

HdC Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4

Bessel

(



International gt A
Science and Technology Journal Volume 22 P C /T K st e s g s

i dzt + I aA y A:  uly 2020my 1Ok IS'I'.J)'\Q

Which is modified Bessel differential equation of order 0.

The last equation can be simplified and put in form, first we int@duc
the shifted temperature andigt ¢ Kb Qind let— Y Y

The last relation becomes

Which is the standard form of the modified Bessel of order zero.
Thus, the solution is given by
— QO OO 018

Whered ¢ ' Bndwhh are arbitrary constants to be determine
by two boundary conditions.

Consider the specific problem with temperature boundary conditions
—i p Tt p B
Using the general solution into these two conditions gives
@O0 @O Oi p TLT
@O0 @O Oi PE

These boundary condition equations represent two equations for the two
constants

o and ®8
The equation system can be easily sol ve
Kreyzig, p298) to be
- p mut O i pu Oi
Ouvi v VLI Ouvi v vi
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Thus, the solution for temperature is completed.

Now we want to see the results graphically by using MATLAB to
evaluate and plot the temperature distribufior the particular case with

"Y uh

p andi L 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.

150

140 H
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Temperatrue distribution
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Figure 2, Temperature distribution
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MATHLAB example

clc;clf;clear all

r1=1;r0=5;Tin=50;

r=[r1:0.1:r0];

for M=[0.1,0.5,1]
I1=besseli(M,M*rl);lI0=besseli(M,M*r0);
kl=besselk(M,M*rl);k0O=besselk(M,M*r0);

c1=(100*k0 - 10*k1)/(11*kO - 10*k1);
c2=(10*11 - 100*10)/(11*k0 - 10*k1);

th=Tin+c1*besseli(M,M*r)+c2*besselk(M,M*r);
plot(r,th, 'k, 'linewidth' ,0.2)
xlabel( v ),yylabel(  ‘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 dependeit,amhere
) ¢ T "Qwe take three different values dnas we see in the
figure 2 wherd T ® Fp and every timave get different
solution to the heat equation, we used MATLAB computer
programming to draw figure 1,2.
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Abstract

Petrophysical characteristics of the Waha Formation in Ralah
oil field, Concession 6 of Setbasin, have been evaluated through
the analysis of wellogging data recorded for six exploratory and
development wells. These records have been analyzed through
utilizing some crosgplots and use their outputs for controlling the
interactive petrophysgc software (IP) in order to evaluate the
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lithological constituents and fluid saturation parameters. The-litho
saturation crosplot results indicated that the Upper Cretaceous
Waha Formation is mainly ebearing with some watdrearing
sand levels with tlskness 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 grainsupported 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 500,000kntentral Libya
and contains a basinl which reached a thickness of 7500m. The
basin is characterized by a bafilhwhich is entirely Mesozoic
and Cainozoic irage, 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 rifteduig 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 flabdend 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 isl@hdsrgm
the Maastrichtian to upper Eocene, the basin was characterized by
significant basin subsidence and continuechdgaession 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 differentveserduring
the early Oligocene to the Pleistocene epd¢h [
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Figure 1. Structure elements " Hor§&raben Patterns" of the Sirte Basin
and the location of the study area (Sirte Oil compang5H

The Sirte basin accumulation history can be related to three
successive rifting events that have been classifitol Rrerift,
Synrift and Postrift successionsqg]. The Prerift and Postrift
sediments are dominated by clastic, whereas therifiy(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
fluctueion (transgression or regression) and controlled bySEV
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 brmations. 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 summarizdidune

CENOZOIC
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Figure 2. Generalized columnar stratigraphic section of concession 6,
showing Pre, Syn and Peaift 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 faultimgthe NWSE direction,
commenced during the late Cretaceous and continued through to
the Miocene timeThe 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), approximatel00 km south of the
Mediterranean Sea. Geographically it is located between latitude
28A42Nj12n and 28A51Nj40n North and
1 9 A5 9 Nj5igurg 3. Ehe Rdlah field area is separated from the
Nasser field by an apparent undrilled anthéito 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 comgeied stacking of
mixed carbonatelastic, 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. sé&teoir
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 limestong@risdominantly of tan to
white grain supported skeletal calcarenite. The grain consists
mainly of fossil debris including fragment of rudistifig. The
organic fragments are predominant in the upper part of the
sequencethe 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 porgsity i
best developed within the skeletal limestone in upperPlart

The pesent 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 interactivpetrophysical (IP) software. The
hydrocarbon potentialities have been evaluated through integration
of the well logging and core data in order to deduce the
petrophysicaparameters. 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
Severalspecific 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 logsniad
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 constructingickett crossplot 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 fasadiminating between pay and
nonpay wer e: Vshale O 40 %, Porosity
These cubff 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 |i¥@turation cross plots.

Analytical formation evaluation
The Pickett plot, devised by Pickett [7], represents one of the
simpl est and most effective met hod:c
equation differently and plotted deep resistivity and porosity, both
on logarithmic scales. This plot has been applied inynad 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:

| og 0 RtT mogSy+ 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 lisel/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 DD136 and DD26. The slope of the parallel (Sw) lines is
equal to "2", which means that cementation fatoy is equal to
"2". "n" has been taken as "2" as obtained from core data (Waha
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oi l operation). The intercept

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 DD&3well supports the
validity of the results obtained from the Pickett plot for this well.
The core Rw? ivch Matche? gery quellmvith that
obtained from t he ??PThe availabte capel ot
datafor DD2-6 well, support the validity of results obtained from
Pickett plot for this well. According to core measurements the core
Rw is 0.026W.m?which match very well with that obtained from

the Pickett plot (0.02W.m?).
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Figure 4. Pickett Plot for Wea formation at DD1® Well, Libya

ony Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4

of

0.

t

0 2



International gt A
Science and Technology Journal Volume 22 P CJT K st st s Tedming e

i dzt + I aA y A:  uly 2020my 1Ok ISTJ}\(

"
we -

~] o
] =~
C -1
N\ b \ A -2
\\ B » L]
~ H r g mwoan
\\ 4y
5 ™~ .
ML N [
™
i’\\ M
2 \ " s l
3 N DEPTH (FT)
S5
: i, ——— s
\\ o \\ -
b ~ i
\_ e #Te4TT 14|
L \»\ \
-
\k-lm “\
\\
K
"
N
1
o LA 1 " e T
Resistvty Ohmm

Figure 5. Pickett Plot for Waha formation at DB2Vell, Libya

On the other hand, the matrix parameters for porosity logs

(rma, tha)have been obtained from Hingle crgdet, which is

the oldest of the resistivity versus porosity crpkd methodg10].

In this study, the matrix values have been determined by the

i ntersection of Raxisihthenperosdyumis.t he sca
Discriminating examples are portrayed in figuéeand 7 for wells

DD13-6 and DD26, respectively. The results indicated that the
average J ma Vvahduthais4§6.2. 71 g/ cm
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Figure 6. Hingle crosplot for Waha Formation at DD1@
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