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Abstract:

Accompanied by investment in intranet networks - like any
information system - a capital expenditure and operational. The
building intranets expensive process that requires time and effort in
every stage of the composition, and therefore it is necessary that
there be harmonization between these investments and expected
returns. The purpose of this study was to demonstrate how
management of the investment costs in intranets and the study
found that investment in intranet networks — one of the recent
trends in the field of investment, which should be targeted to
businesses in order to increase their competitiveness. And that
there is a correlation between the cost of investment in networks,

Intranet and increase the competitiveness of businesses.
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Abstract:

This study aimed to identify the impact of organizational loyalty to
improve the performance of employees on the application Libyan
universities, has reached the size of the study sample (296) Single, has
responded to them (215) Single, has been increased by 73 % the number
of questionnaires distributed, have included those form the two sections,
namely: the first section organizational loyalty and includes (13) items
distributed to (3) dimensions (loyalty emotional loyalty standard loyalty
continuous), while the second is to improve the performance of
employees at universities Libyan, and includes (9) paragraphs spread over
two dimensions (the amount of performance quality performance), and
the results were as follows: that the dimensions of organizational loyalty
and of: emotional loyalty standard loyalty continuous loyalty influence on
improving the performance of employees Libyan universities under study,
explained that there are shortcomings in the preservation of faculty
members at universities Libyan, and also showed that the most important
aspects that may contribute to the improved performance from the
perspective of faculty members: interest proposals faculty members to

provide adequate physical facilities for it .

tdadia
A sl Akl Sl Ty i) palatl) eVgl) paalsa Lo
s Anlay) chisd) e Wlie) (Sa ) Jabsall sl e i G
J3gh Andipe 2AYI Cligine cul€ 13 2V olaf el aal (ulia A5l
Y gl Jally cleiaas 8 debidl e Al bl gaas I o
il adatll agNsng L slemy cpdll VL S of WS cladaiall
ealatil) eVl (553 (pa LA ilisusiall dala Cmpual Uk Aalaial) Cilaal
Jal el peat o GSand¥ oYM ¢ dddeli 50 Sy Ledlaal (gaaatl Glldg
N Gl e AV ¢ ) ggeall o Ll e dussall
soill Lol pe saliiay) oy Cusy Camally el Llin e Copmill aglawl)
daally dpye Al ) Jsasll @iy Carual) Llis dalles o Jeadl;
Ol Gl 1l il Agall )5 calaal Giats Wldin e
- Al laalally Cplalal) elal Gauat e aasill Yl S

110



A Oenlla e 0 bl 3 se Lo daal

Al cluahal) 1Yl
il e ¥l cudglis A cladall. 1
(7)(Marchiori and henking, 2004) &u. .|

FOsiny Aadiallg

'Organizational Loyalty of Ahelath Profession Faculty

Dimension Correlates and Conditions'

Lkl Gl 3 eyl A eliael api A tiuall o2a Ciiagiulg
o cian L& (aualle g)lmalle alalall Vill) salaly asamill oYl
Aiiallge lpiiall (e de sanas caslatill eVl dlad G 4D e il
b Aeadll saay o Jall adaill 5 Leadl) Saey AanlSY) Agylly senll B
Al Al
Vsl ddlan) AL G dulay ADe spa i) Al cuals
Gsina b Aglan) Y b gy dllin ol Ladagdl elaVls glemal
Lilay) ADle dpmgp el alaill 8 Zexal) 5005 ikl adasl) oY)
RVIETE WS DREN - XOPRSVE N IPAVA U W WS 1 N ERER
(8 )(Gendron het al., 2010) 4wl

P05y daaiall
"Professional — Organizational Commitment: A Study of
.Canadian Professional Accountants’
Lirualls dgal) AS5Lay dpedanill 28E 1 maca g 1) duall cidaa
o ebanil Y e Jeall (S gtis kil
€ alall g Uailly cpalaall e e laatin) 4alE (7000) 2o a5 & Cam
peie ol ol

111



1) Gpead o 05 paidatil) oYl

aaxial) lasiy) Julat aladi L5 el lafinll oda e 3L % 46 (ssm
- dehall @) : 8 Aid) chaid) Glidy o Jlaa) GulisS
Laxal) — digal) 4S,La))
eshatil) Vol z il yuially o(Jaad) e st — iulasl)
sl 3 Lulagl Lisinn Lt Ll Bpalanll 28 (o 1) Al cldeags o
el Vsl Talay) Tgine 1l gl ASLaA g Laay ¢ el
iy S aatil) oVl 8 Tod Lygine 18l idagll laaall iy L
o etlanil oYl 8 Tl Gsina 1580 Jaall ey
(9)2011¢ L) duog
F0lsin dadially

bl Sl cadamil) oYl e Suiatl) b
il Ylly Gaiail Adee Gy AD) dayl agh tduball Gaa IS,
danb 2 glug
oy aanll oVl Apanil)l clulud) olad cplelall (55, 3 sy
(b e ) A8a]) Blasal) gl Aandas Abida gl agilgial

Glusally 48lide il s ablse (e 23)8e 324 222y Ll aaa 3aa3 B3

Ly gle (232) 220 agie gslad Mg lgalsay (Bhed Aaay Al

s %71.3
el Yl G Aulay ADle asmy AU Al Jagl & s
b 3sag Ol ) Gailasallic Al leelpl Appatll bl
il Vsl Anlay) ADle dpag e e 8V ST aa sn Appadad
Sl s (550 (e Cpiasall Apally ST Tniipe eVgl) (35S0 Came Byl
N e o Sale dlage JN1 50 (g0 e pedlil e S
pall Jales . Lolsy Losiadl Luludly Gl lde Lag el
S e L il apmg Jall e M deaddl) e pid) 4y W ddasl)

112



A Oenlla e 0 bl 3 se Lo daal

bt.;:‘ f‘@'l'jﬂ u;\skyxﬂ w‘ d.a\):d‘ O iDle A9y em‘ . Aw“
+Aguaanill Anlul)

somlalal) o)) Cppaand ilglin Al cilafyal). 2
(192004« cpeduall) iua.|

P05 dadiall
Ay = bl el s e 5oy el el A1 ulE
L "Ala

el )l 5 eay e Ayl eyl 5T Adpea siul)all Calaal

- OSOLially (il
~2000 alse 3 Gyl mabll 8 CpSHLial mpan o Auhall a5
s apall bl seadll 8 caie Al (4246) aoxe @5 <2003
satniall opdl) lusdl maly B GSOliall el (ol g sl Al
Glajia alSad) (A elld adyge dplag] 3) e @y il ilagl) ageally
Alagll sad agilalad) iy wgihd Balys pptial old Adlad e il
Goshuly Apalel) saldll) 18 Alidially ol galipll Gl jualiall e
Lahal) cpelfe cpnaal eldl e € 5T Ll (Gapanll dalad) £l o)
c bl el aat e il lad) maly il s Tl
(“)(Colin, 2005) Lupa. o

FOlsiny dadiallg
"Using job support tools to increase workgroup performance

International

Oy acd Ao Jed ) @l ) agaas s ) duhall cdan S8
- bl 1Y)

113



1) Gpead o 05 paidatil) oYl

sl alasin) g Aulay) ABe 3pas Auhal) Cuelil 1 Y Auhall cibia i
@ o Al il adge aa gl oY) iy cladaially Jaall (38
Baall o2 (8 &5 rage Badaally Apnaall Ll gl aleal) el (e (S5 Jaal
LeSe ade 3ial) ciliall dgalses Galalall il gl oY) Graad (e (S5
Al laa) sase daall Bl Lulay) 4T Lila dlia o iyl ciaiaf
A hleally ) daiiy Galalally ialal) 611 clSolu e lay)
- Olelall ida gl o)) Cppent e Lula) sl 6 aals s
(122008 ajlall) durz
P05 dadially

Al Auhy — adagll o)V Leapl) e dagidl sylaY) Gaks Sl
e o Dlaalls (Ssall dsniza e
t ) o Al Calaal syl Calaal
WDl dagda A+ Awssstal) b Aldad) A gidall Byl0Y) peie cadlud Ay
V) Chise o Capatl) L clalall gl o) o155 da gital) 50y eie o
- Olalall s )
sl Aiisay Galalall e Aol A uhal) 3opdaiy Gl ) BLE 2,
232y Al aaage (15000) Gl i alil 220 (S50 0 3 @ylaally
. 530 (384)
DY) mete Guki g Adlas) AN @l ABle a5 ) il
O Agilas) AN G ADle deag calalal) ela (gsie 3al)s dagiddl
ANVS i Al asag Galelall elal £paS 30l55 Aagidall 8)3Y) geie Gaks
Lls dsage Cpleledl olaf asm 8aly)s dagital) 3)3Y) ete Bkl (y Ailiaa)
el cName 3gas aree o1V ules qung vie Alellly 3o Ul amlie G
D&l o hY Llall 5ylaY) ae i aae ¢ elaY) Cligiae uld DA e (Ko
sl o1 Basm ety Adleiallg Cpplalal)

114



A Oenlla e 0 bl 3 se Lo daal

(12010¢ analiatl) Lus)a.
P05y dadially

o Al A - Jeal) ol Gpead (8 dis S dasSal) Guls
- "asiall dupjall ShlaY) Al Gleae 3)lals Jagladiilly 4alil) 5530
o)y l CalaaY) caass Auhall AlEe pgin oAl Calaal
el (8 Ay ) AaSal) sas cpilagall Byl o CRISH t A ¢ Lediat)
L S Ao sall udai 8 500l aalg ) JSLA Y Jaasill . Jaal)
el DA e
Olaae 8ylaly Japdadiills Aald) 5,500 adine 8 Ailagall Aol Cagyal;
Ll o3 aaielye ALY Llall Cailagl) A 5300l Gl sall (g ()5S
0585 of L Lgtivlan iy ) Aall iy apaatl flslic 4ie o
Al o Al el Uadll e AT 4t ¢ Canll aainal Aties dal)
il g (673) il sl Laglasils
o1 pens o Tyl Tl 4y 5V B Sal) Gualai i sl w008 e
Gkl (il sall LoD dpaddll chleal jig LSe Laldl 3yl Culalad)
Aaaldl 3y clalall o pent e Tula) Lonsa 1,30 2, 501 28l
Dl A Sy AasSall Gudiil Gilasall Capsi Aaps iy ¢ Laadilly
iy WeSe Laladilly all 58 8 Glelall el gt e Lla) Lpasa
Dl duy pSY) desSall Gubil el daglid Pl oyl 3lay)
- Laasily Lall) 550y Galalall ool pens e Tula) Lpasa
Alad) clahal) o gl 3

s (Marchiori and henking, 2004) :0e JS 4 Gaia) -
coalagly adasill ¥l (2011¢ G)8) 5 (Gendron het al., 2010)

all) 5 (Colin, 2005) 5 (2004« cpedlall) 1o IS Ay @S -
- ladaially ¢V auas e (20106 oasalill) 5 (20080

115



1) Gpead o 05 paidatil) oYl

crade Jlaally Cargd) Cun e dnlad) cluhiall e AW Al caliss —
el Cpad o adanill oV T Adyea e Auhall s3a @3S Caagll Cua
ALl bl e dahall o3 Calisid Gulail) Jlae Cua e Lo Galalad)
Olelall el st e ol adamll oV Aulny e S5 Ll
gllaill Ay 8 Aubal) o3 i eha) Gaw Al uac Al Glalall
F bl elad
sdual) ACEa _L‘u_lﬁ

Auhall ASie 323 (e Qliald) (S Al luhall abain) Ba (e
Orend ool ey adatill oWl agdlly Q) el B Jian il
Usasl (Say condl A3 P e Aol Glealadly cpleladl ol
RPN
(( € Al Claalally Golalall o)) (pns e adatll oVsl 5 sy Ja))
séagd) dilad Al
Olelall el auat e adamll oV B oyl ) il 13 gy
V) Bl pkall A e el Gl claalally

- eehanil) Nl e Cajaill.

Glalally cpleledl elal Gauas o abarmil) oY 5 e apall.2
. Al
el Lpdad sl
colelall el s e adanil oYUl (gina S aa g iyl A all
Pty A d (g (3) 2ae Apadll e e g
el e e ghlall oVl ggime B oans idY) el (il
- onlalall
el Cpad o bl oVsll gina ST aagN r B el ()
. Cnlalall

116



A Oenlla e 0 bl 3 se Lo daal

el Cpad e el oVsll gine 1 aag bl el ()

- Oalalall

Bl Uy rlwald
t il e ¥ aggda

ade Jtivy due Tadls Jiay Gusmne gt mllaas g alanll oY o -
Bala adde Joean) Sa Yoo LS sbs 4y iyl SV Jalslall DA e
Cbarialy dalsall e 230 cBlelil dbias sa Ji ohSYL 4 o
095,00

Lalaiall 3 2l sal A0 Le )l sa aanl) o5 o tale Sk -
ads calaly Al Gl e @il Jaal) G seal) sy ol Jay
o Lliall Cangy @l Lgiygme o dbailaally sapadll de g dalaial)
gk L))

Calaaly 2l Calaal o alaaY) asly :adanll o5l sadlgyll oy, -
DA Jldlge el b silal) adlly 3yl ad o Lo adlilly ¢ dalaid)
Ciladaial) e laye o lglumity Laliiall 8 il 2l dg x alee o
1N Ly ojlasalye

Gl 38 radly alamll oWl ADy s capa rgleddl ygs -
e sine ek s il gl Lo adalils dialiia ae 3l zlesily
@ Ae) VL Gay il Lo dadiie olad alasill oYsl) (ge
— dadaial e Al Sas dea ol (A daai) | Aadaid) Calaal Jgiy
Aakiall & dygac Hhain) o dhdladl 48 4

117



1) Gpead o 05 paidatil) oYl

aanill olad 3yl el Heed adamll Vel ol Auball sda g5y -
sl B Al leads il b Adaiall ae pla) e g
(RS S Bl) 35350 e S Jilly Lo e i) i g hainY )y

aBaill) oYl cligga.2

e PR | A

8haall Gailiadll 3all @l dapay 2l 138 iy 1(Ligall) alalall oYl

A aggansis Oipdall iy dgslhe Chlee LS ADUEL) Ay e Ales]

bl A5 b alisall ulaa) Ay oS e ailad) 13l LS

Gl L g ue ) a3 lyyaay Alladl) 450N 41 zranss Ly Jany A

cdeaiy bl dealls Leie

Gl YL Gl Gulia) 4 2l (@) (DRY) Y5l

olad Aaliidll J (el peall el 3 he L Wles ¢ dedasd)

LS G Gl oY) deldlly ALl add zlewdle lepadie

s Jahadilly Yl aay 8 Aaaladl Jx dedl 355 el

+ alaiill Lalall L)

b o allall oda s Sl Vs dapn i o SEd) el Yz

SOl iy o Sl e Al aplein) anslly aSat Vsl (g 4nall

U9 g al clems Gatl of 8 s osiy o Sy Lo ilie ¢ il ey

eI a3

e A Ll a8 e Losein £l amy 2610Y) et PPTEN

5 sl oIV ot Sy sl sl ey debidl e il

Anlieg Ledlal datise Cilajie il 3l aylse phadin) o dalaiall

_ (19)%&“}

118



A Oenlla e 0 bl 3 se Lo daal

DAY plae) DA (e paw S Alead) 4l s oalalall lal st Cajpayg
sl aldl) e 5y08l agaal oSl o) cannl AU Cllgalls 4 el
- OO il e Jaay

Omand s llgally bl el 23U Gyl Jalall alae) 4y tcipe WS
350 Lase oI (e gsime el elaely dalall ransy Laage Jaall cagla
Dl Al e il

) Lagla s lusba

Pl Al s3a sha) & Lal) s gl peiall pladiuly olialll Al
Bt Qe Sl Glpaiag I s B rallall jalasy g9 daat]
Sl WS gl Gl Bdan 8 Lgle slaey) oSey ) @bl
pJul) sl

Laall Bl Lpia¥ly dupll Glysall ety iyl bl (i
s A byl Ly A1y el (oSl Y ALY ¢ danasid)
- pasnadll

oo Al bl e Jsanll duhall oda chadie] 35V caliluli(c
celatinyl Gayh

Gl slacl o Gl adine oSy HAub)l e adine 3aad L2
Aaals) Al Glalally owalall Asag o)y gSall Aay Alea (e (il
lajhe il Mg (il 3Spal — D5l Arals ¢ Agpan) Aralalle i
Caie (1281) Canil) pdine

CDLIE Dslaal) alasily @l ge dudpal) aaine (s Al Aie LEA) & 25

119



1) Gpead o 05 paidatil) oYl

ot (0-1)0%

o

1.96 (st s (% 95) A8 Jalaal dLlaall dpyladll daall 2

. (OA)SO) L&J‘};} e.lc 2»*.».’\)‘ (OA)SO) :U;B.J\ ‘53 B‘)Au‘ Ay :*‘..Lm.\ :d
. (0.05) sbsise 4 zsansall Ul ds 15

830 296 &sasall Claslall Ziall aaa (o) of 253 Aol Alaledl) (Badaiys
Gllinle leayys & Al lblowy) 4wy 2o magy JAll Jeaally

. Shaay) dalall dadbal) cblaay s san i) CULELY S ¢ 03 fiusdl)
(1) A Joxa

Julaill Aatlally 5aieally 485 sal) cliliny)

Lo iy ki) cllawy) | cllawy)

) Jalaill Aallal) .

Llasuy) 8 aagial) 3.3 iual) s gall
% 73 215 11 226 296

120

Olaldl dlac) e 1 jlaal)

r bl aen (3503
el Ul aand Ay Liias slatin)) Al 3 Cadl slal Jias
Shlall e degena o daidyy 1Y) amill Lty (pad o ggiad
il Yl sl (3) o dejse s (13) s cakasill oYl dileial)
Oilelal) ool a1 B andl) A (il VL laall oY
Suse (189 52 . o1V LaaS) topay e dese il (9) e ey




A Oenlla e 0 bl 3 se Lo daal

AL d (5) o oe DLERY) PA e A o3 pea o Y]
e e ) Gl Lla GBilse) f s ouladll S Gulidd
3.4.5) duseall Jilall AL cilayal) cilS g (Lolas Bilse e . (38l5e
ool Gl elach ) Al oda 4 & dg gl e (1.2

. Digandl Cilaalally

tShany) sl il 4
Sl alae b elldge V) Guulally Ll 5 bl pan o s L)) any
Caulidll Slasyl ddadl) ehaly leliaay bl apil SPSS iy
oAl daa laaly bl didail
ralilly Gaall Jalas. 5
Al Gliny) el dahad) 2 bl Gaall Dl Cles &
G A sda e slael) AlS) saey Glin) Al Gl sae G
. Jalasl)
(2) A dsaa
Olsiad) Blaia) dlady Clillly Gl clalae

o] o o

eyl dalaall Jglasy Alainy b GBalll slae) (e 1 jiaal)

gl anal) Aafpall @ilill gl ilaany) Salatl) lagbus
el Gt adanll oY) 4l sl bl elaayl Jadys
(Calelal)

121



1) Gpead o 05 paidatil) oYl

i) oYl Auagl) ¢ Laayl.|
g

@Lu\ ;.YJH k_ﬂ.uA} [ ]
(3) & Joa

(Ablal) il pYgl) el Lbasl) giti

abaitl) ¥l

: ibalal) aaiil) Yl |
i) A AS)
- e dasl A Aaalally

P ga (Ana (pafh i
ol S ailud) caiiaally
A vl Ja )k
W e daalall lggalss
o il bd caaly
Al @) caall G
Jall g L g ¥ty A

c Asalad) 021 aa

olad ble  LUG) g
- Jasf A Aaaly
“gihw\ FYJH“H

Olaldl dlac) (e 1 ylaal)
feh Le Joand) (o ey
eealanll oVl ol jilg o Al gl Al clajie clla) aam]
4.29 Gale g ihlad) oYl dalall cllaY) hugie of G ¢ iklal)

122



A Oenlla e 0 bl 3 se Lo daal

Calyailiy 3.73 i Ly iblell oWl oloall lassial) IS 8y 3.29
- 0.42 )% (5)bna

el Al eaal o ) k) s dpeal @il i culs.2
Cibailis 85.95 i Loy il ((J dpmailly ol aals il e Gaslal)
- 0.72 0% (5lna

Colainally ail) po laines ad (365) g Lpeal chlal) i culs.3
. 0.96 (5)lae Calailis 65.95 aisi Loy CulS s (Aaslally 5250

L gmny dralal) aldia) b snls sl s ol duhall s3a ) L4
@A hladl oVsll daiis Lo Janlly e s6d Gl (o ajllige il
. o adayy

L baall eVl Caua .

(4) & don>
@bl il oYl g lmall Cilaiyly Al Araal)

i A1 ) dasls e

& lee Aalpey Lol e
GRe s e S dxalall
REPSEURCHPON I W IO g

iy b gl g s Sl

234 b Jeall Al
. Falal)

" obaal) £yl

123



1) Gpead o 05 paidatil) oYl

olialdl dlac] e 1 jdaal)
fh be Joaadl e iy
@) caslatill Yl ol a5 e 48] sally 4yl A il jhe 4n |
5 3.28 on b Cela glaall Vsl Aalall cllayl Jaugie of duac
Calyailyy 2.72 A Lay @l oWl el Lasgidll S 285 1.83
. 0.65 o538 (5)lns

S Ay il g Dopee 08l taps el chled) ST cela2
@hae Cibails (65.76) s Loy il (analad) ol 8 Jeall 4dlal)
c o 4 apaa] dayn e cuilS i ¢ (1.03) o8
o dee L Al L) dala e JlEy) sl cllal)l J8 culs.3
Lags (Bl

L Apad) clSye (0.873) 0 (gl Cihailys (36.74) s
Oo Opniaaall 6 g)leall Vgl 8 Cora llin ol Aubal oda g5 4
s Can of lialll zays ¢ Auhall ad Glaalall 8 Guyaill i ¢ liac
Gl Ly daalall A0AY Glogdl Gana ) gan pRliasy)
ccllEdly 8l
disall eVl Caing @

(5) A& dox
Sl adalil) el (g jbmal) Cilaiyly Assaadl) dpaaY)

o dand) &5 g
les el 3 il
e dsanll dypnal

el 52 45.05 1.17 0.08 2.60

. AT Jee

-10

124



z A onlla pwe o bl 3 se Lo daal

G oS sl lud -11
Sul 59.53 41.26 1.22 0.08 297 | di @y a1y Sbs
REE PYEN g pa Ll
die 3a50aa Sl angd —12

JsY 59.81 37.13 1.11 0.08 2.99 | A Jealt A5

- dnalally
Y Use daaladl o -13
| 42.97 43.99 0.94|  0.06 2.14 | cAl s i
.\ e
0.40 268 " jiuad ey

Olalll dlac) e 1 jlaal)

feh be Joandl e iy
il aanill oVl sl dlg e Al ) diell clajie 4]
2.14 52.99 g b ai peial Y5l Aualall GUlaY) daugie of Cua
@olre Cihailys (2.68) aims Loy paiusall ¢Vsll lal) Jassgiall (IS N
- (0.40) o
deall d die 33saae Jily 2a4) i Apaal Gl S celal2
(L.11) 08 (g)lme alyailys (59.81) aismss Loy cilS iy (malally )
- Al Al 8 ddangie dagy e il sy
Glrala 3 3055 Y Uhe draladl J a0) s dpea] )bl g8 culS.3
- (0-94) 338 (glna Cabailys (42.97) 4wt Ly il (! Allia (93]
Dl Agas e el oYl (s b mles) dllia of lald) BaY 4
Dilgiase ) Galaaiyl lld agey s Gupaill i sliael e Cpuaio)
o Clalgdy Adi pas Sibas Gl e . dggiaally dald) il

-l
Oalalal) 14 Gaadl Auagl) ¢ laal. oo

tela¥) AeS Camy :yauiing

125



1) Gpead o 05 paidatil) oYl

1) LS el Abagl) i)

Calalad) ¢haf cppeans
oY) Agas.

B Axalall B Jaas
dadly Lyl gy
Alaially ¢ Galalall aand
abel  claldh elab

-

-

. 4alidal)

SIS andl yulea CAlidS
. Aiglagl) Age g3 iRl

Bicaa  dsale  dla
eIV CNaag bl
Cilal by N Lgluawtg

- Aldaje s

palia Gn gl b
de Ly selis)

I nlaa gy

daalall B asal

Ml iy alalal)
L dslay)

Ligie o Cune ol 4aS sl alg o 48 gall dual) Cilajie 4nii]
ablay!)

126

e ) Apas’

Olialdl das) cra t juaall
toh e sl e s




A Oenlla e 0 bl 3 se Lo daal

O My (2.67) 5 (3.61) on L i cleladl elal cpuany dalal)
Glxa Calyailys (2.99) wis Ly cplalad) ¢l Cpradl luad) Jassgidl)
- (0.29) o3

Lo s CDAL oY) il julae alidn) i dpeal chlall €I el
JsY) 30al (2 (0.90) o338 (g)lma cabailys (72.27) s Lags (4l
ool al Al Al A Leoas Al dage e il sy
CNVaras plaal Bydie dxalye lla) s Lpeal chlall B o3
(53.48) aiws Loy culSy (Alaje IS Calaay Gy 5 Lhaeis o)
Ll LpaaY) 8 Ao Slay Cilas 3y (0.85) oy (gylma Calailys
ol ol

el (aids daaly sulee ny B sl la o Auhl o2 o504
slacl LS (e 3oliiuY) (s2e & Canall ) dl) gl bl
- pelasiBey (upaill Gl

I s Cang @

(7) A2 Js
218 Baga el duluagl) gilall)

il Baga g
Jldy daalal) By A | -19

-

ey Gl i
A aglial gl
) @l (A sl
. Agglhall JlasSU Juad

56.55| 39.32 1.11| 0.08 | 2.82

1) daalad) 500 ands | -20
Oalaladl gl aaliall

53.58 | 3598] 096 0.07] 2.67

127



1) Gpead o 05 paidatil) oYl

. gl s miag
sle daalal) B Jas | -21
Andd) el Ja
AF el Lages A

PSPV
bl daslall 5yly) aexi | =22
57.1] 31.29 0.89 0.06] 2.85] aalidls cplelall S,

62.51 | 31.36| 098] 0.07] 3.12

AN 3dga (pway

0,19 2.87 ¢ Baga

Olaldl dlac) et jlaal) *

fh e Joandl e iy

Ligie o Cune o)) 3a0a b alg o 48 gall dual) Cilajie 4sii]
Lssiall S dig (2.67) 5(3-12) Oule g o1 5250 Lalad)l by
(0.19) 05 (5rlane Cilailis (2.87) 4isess Ly cpalalall 6ol 525ad bl
O Ja o daalal) Blal Jand) G Gpaal chlall ST celal2
Calailiy (62.51) st s (pedles 2L olal (g ) Adbiad
el 8 dlangie Ao e cilS s JY) A L8 (0.98) grles
o i) il Ayl

G Saaiall oI daalall )y i) Ay Al bl Ji cela.3
(0.96) )lme ihailis (53.58) iz Large (agd lISAl) sy (ilalal)
o el il Ayl Al dausgie dapo e clS i

Silall mia axe s Gadial) ¢)aY) aaadi B sl dllia of Glalll BaY 4
Wl oliae] lagibe Y] 3 dealal) jend Loy eyl I

128



A Oenlla e 0 bl 3 se Lo daal

g Al Cladly ol lany) Juladl) :Uall
Tlilas) Qagdl cllas)
V' g samsal Ailanall Auhal) il Slaay) Julaill el a3l
sl oo Al clealadl e Gadally eIV fas e o5l askanll
Al gl A LAY Uy il oda g plag ¢ S e 20
featll ol
Tpeugil) A ) daua b -
oo pandl (s hea B Litlua & Ally Ll dpa bl Gas
olelall 1o et e candaril) oY ST angy Y s
cagp A ) Ly Glalll A8 288 ¢ duidll oda lis) dlSaYs
r gl e g endatill oVl alasY Gy de o
tY) el Gl daa s}
O Adilan) AVL ) Lgine ADe aag Yol e au

Colalal) o1l peaty alalall agdamill ¢Vl

dilsi e aleeYl lialdl o6 il 1 laa) s S,
Glayyall Adylay iy simple linear regression ) daall jlassy)
Ay (F), (1) dadaally dalal) 4y ginal) @ylia) X (OLS) (g pall
i €y (OLS) (graall claypall ddpyla cilialjid) o Goail) liia)
1 SO Aaiiaga m)dll
(8) a2 Jox>
Qoo BLDly Jlaady) cBlalaa LAY

O dadd

L) Jalaa| 0= M gsiwa | Aad
Osedly ‘ Syl i) _yiial
b r oseps | 0.05 Ayl T
w

129



1) Gpead o 05 paidatil) oYl

el £Ygl
1.981 0412 | g |00 |66 | 0431 | gy

eyl dalail) Jglasy Alainy b ghalll slae) e 1 jiaal)

(9) A& Jsaa
ANOVA S j)asy) Alslea dgsina il

DU = 1.688 DW Jglaa (e 4aidiun Adgan ad
DL = 1.666
ibalall el oYl : JHaal) yiial)
) Sia Gpaad 1aglil) paidial)
il aad galead) Jdal) gilid fh

Oz Bl delae Hlialy Galddl Joaall & AV (s5iue dad culs. ]
iy illall el Vil Gy ADLD il laatyl dales Laas
Lsine ADe 25ms iy Lae (00 = 0.05) Lysinad) (ggine dad o Jil 613
o olalall o1l ppeaty alalall adamill oMol (g Aflan) ANV <l
z3saily 3l lasdy) Jabee Sy g Lali) Jalee 3)l3) culS.2
Vol Ailian) AV D daayke Aygine AN 29a m Leac dunge 3L
el e Cplelall el et Jiie prieS alalal) agdasil

(ANOVA) USS 7 3salll dygine Hlid) Jsan 8 ANV (5 dad uls.3
Slo dey) Ll i e (@ = 0.05) Duginall (sgie dad 0 JH
Clly Gl Al cblal Mas) dplSe) Gy lasiy) =l il

130



A Oenlla e 0 bl 3 se Lo daal

Il G ey leae 17 = 17 % ki sl Jales dad iS4
Sl e % 17 wisss e e o Asiusa ialall  odatill oYl o
dalse ) aay % 83 diws Lo clliag ¢IaY) (g Gl L Gaas
random error lsiall Uaall aa 1) &Lyl Al

arill oia A kil 1.981 = DW  agsnall dilasy) dadll cuils.5
LS (Du, 4~ Du) gidsaall el o yamad dadll sda ola sl
Ot I B A Ed dpag are in Lae 2 dail) e Lol ()i
. sy z 3l il ey 1aag Auto correlation ¢Uasl)

) o panse dadl Gl Jsds aanll a Gl Calll (S Baw b
Oty ahalall _alaBill eYol) cp Adlias) A1V ) Ay gine ABDNe aa g
oplalall gl
S el Gl daa lid) —o
abatill oYel) G Afilas) AN G ABDe g V'l o paly
ISR PPN (P TR PR PPN
AdieYl A8 (mpdll s L) e Glall) Sy s
bl jlasay) Jilas e
Grall Glayadl 4yl ey simple linear regression lawull
Ay (F), (1) dlaill Al 4l @lilis] QK (OLS)
i Cul€y (OLS) (graall claypall A8yl cilialid) (e Goail) liia)
t S all

131



1) Gpead o 05 paidatil) oYl

(10) pd; Joan
Jaady) cdlalaa LA

Jiesal) el

et} £yl
@l

w

eyl dalaal) Jglasy Alainy b Ghalll slae) e 1 jiaal)

(11) a8y Jgaa
ANOVA JSS jliaiy) Alslaa dygina |

DU

1.688 DWJglia e 4asiiiua dlgan py B
DL = 1.666
@olrall cardanill ¢Vl : Jial) yiial)
I g (et taglil) el
rol aad Galeal) el milid h

Osupn Bl dalae Jlial paldll Jsaall 8 AV (giue dad cuils.]
Oments (gbmall adamll oVl (py ADLD ol lasdy) Jalee Gl
ADle gy i Las (00 = 0.05) Lsindl (gsie dad o Jil 613V (o5
21V gine Gauaiy lmal) adamill eVl G Ailian) AVS I Aysina
zasalll 8 )l HlasiY) Jalea SIS ¢ gunyn Jaliy) Jalas 3)L) culS.2

L

132



A Oenlla e 0 bl 3 se Lo daal

Vsl G Ailiaa) AV @l Lajh gme ADle 5y Sm lee dange
c e oY) gsie Cpuealy Jiise e (g)lmal) aplasil)
(ANOVA) JSS & 3saill dygina Jlia) Jsan (e AV (55ie daf ulS.3
e eV Al i lee (@0 = 0.05) Lsinal ssine dad e JBI
c el aleti A bl Mas) AglSe) QIS lasiy) b gt il

Gaant A bl (o e Laae 1= 1304 % tapatll Jalas dad iS4
Ahaill 0 % 134 4 el o Ui (gilmal) adatill oYl
Jalse Y aan % 86.6 4ins Lo dlling cplalall ¢l (a3 Caaas
. random error _isiall Uadll aa ) 43l gyal

adll o3 N laillyy DW = 1.829 djpuad) dflany) dedll culk.5
s (DU, 4= Du) oyidsanll (el (pn yeani dogll oda Gl 4 aal)
laay Auto correlation ¢Usa¥) o A alyy) A< dgag ade
EBIREN Y I R POV S| JPERY

tadl o pau dall Glaill Jsds paall (g by Caalll ey B e
el Gauaty (gylmall aanill Vil G Aglaa) AN ) ADle aag
" plelaldl

tCE el ) daaa lad) —

eisdl) adatil) Y o Afliaa) AN I3 ABDe aa g V' 4l e al
olalall el i

dilad o oldieYh B i el s L) e Qhald) oSay Jag
Glayyall ddyyhay ellhg simple linear regression Jawl) il jlassy)
A (F), (1) sl Aalall dygind) clylsa) Gl (OLS) (g janall
2l culSy (OLS) (gyaaall culagyall Aiyyla cilialfis) (e Ginil) <l la)
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colaladl 1l (s agldll pcial)
s aad Galad) Jalanl il (i
Ospn Bl dalae Jlial paldll Jsaall 8 AV (giue dad cuils.]
el ainall alatll Vsl o ADLY sl laady) el Lias
e e (00 = 0.05) Lyginal) (ssine dad (e Ji Golelell oY) (g5t
Oty sl adaill eVl Aglas) AN D Aygiae Ao aag
- olaladl g1
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el e Cplelall el et Jiie i aiasal) agdaiil
(ANOVA) JKS =3gaill dygina Hlial Joan & AN (ggine dad cuilS.3
oo AleY) 2l iy e (00 = 0.05) dginall (s5ine Aad o JH
cllyy Gl Al cblal Mas) AplSe) Gy lasiy) # el il

S sl o e Leae B8 1P = 4.4 % aoaill Jaelee ded iS4
0o % 44 s L e o Al il el oVl 8 Giaas
e % 95.6 4w L dling galalall eldf cpuas 8 Gias Al <yl
Ly random error sl Uaall aa ) &ilayle Al dalse )
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aill sda ) il DW= 1.85 14 sl Alanyl il cuils.5
Leae (DU, 4= Du) oidsanll oiel) (g aaats dagdll oda ol A0 50l)
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NS REN R POV X IR Y

oty Ml i) )il Jsdy panll () (b)) Gialll (S B Las
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Lty ddasdl) daua LAY Aalall daill
gl e paby Al dandl (il Jsadg aaall (ayd ) o (i Lae
panll (g yd Jl cllige "cplalal) glal auat o caidatil) oYsll gsina i

e il
Vsl = alalall eVoll) eslaiill oVl slad e Ul e Glialdl Gapay s
Al asc clelall o1 aas o SV 0D ) (Laisall £Vl = (g5bnall
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t VIS il 1ag) bl i€ s Tyals AU Ty alafy) s il
(13) a2 Joa
Oalalad) ¢0af Cpns o il Y adiinl eVl alagl quts
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eV et cllee il AN Aala) Clyeatl) g, il

Cad) Gluag —@

ety LA aalid) vie Al laaladly A8l Slsall )] oLd 8y pin. 1
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GOBA 33 o sl leac ol Clisine ld DA e Sa
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Ol 1) e pumy die Ao llls 50U amlie G LAY aae (a4
o Jany Laa Ao sumgall Cila¥) e 2Ly desiy 2uaS e o (gsiad
- Oalelall il gl Slaiyly o)) iy ad
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- (2004)¢ 5y la daslac 3l

Iyl e dagiadl ylaY) Guda e 2l deas o dess W3
Alayx " . Dlaally Jlsall dge e dgaddt dulp . sl
- (2008)¢ uad e daalae gyladll L jiiala

Omend 8 A K1 Aagall Gadai ' ) ile op Pla a4
Usn Slaae 3kl Jasdadiilly Goald) 8y o dggalas 4y . Jaal) gl
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- (2004)¢ 2 aaalic

Glralally Galalell g2l alatil) Vol (ssise (el dlaa analy) als .6
8)e¢ Apdluy) daalalle 3)ladll 4dSe iale dlls) (336 g Ualy dplasdil)
. (2006)«

sVlls VL smdlly anaall LA delia’c sadly)l glale lil7
- (2007)¢ plee ¢ 2alall jlac " aalail)

il BUleally liieY) ol 4o akanill Vol ladall yse .8
(2005)¢ 4 222l 33 aladlle delaay) aglall 1cysSl daals dlaa
. 798

Aadaialle "Jifisa) dadiie ) bl 1 jpaia) edanll Y1 2 dale .9
18 e (2008)¢ 5N iy )ay) danll Ayl

GOW Sl @l ly deayic il ylsall ke gleiS gl 10
. 224 :pac (2006) 560 ¢ PleYls ayslly
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- 42 tuac (2012)¢ ALy

Lngiall LY tela¥) Gaeats ot cladlialc ol sla deae 212
- 38 e (2009)¢ sl gyl dashac "leal) iyl
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A1 :pac (2000)¢ ¢l

st (e A€ ki) cluanYle (g als juaie B 114
- 295 1 (2000)¢ 51l

Aia¥) aaball Ll
1. Marchiori, D.M,andhenking,A.B."Organizational Commitment of Ahelath
profession faculty Dimension Correlates and Couditions", (Medical
Teacher, Vol: 26 (4), 2004) .
2. Colin-Thomas, "Using job support tools to increase workgroup
performance International”, Journal of productivity and Performance
Management, Volume: 54 Issue: 3. (2005) .

3. Gendron, et al., "Professional - Organizational Commitment: A Study of

Canadian Professional Accountants", Journal of Australian Accounting

Review, No. 50, Vol. 19, Iss. 3, (2010) .
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Ctizall Apa ) adel 31408 Ll Jaall L1 1

clagd daaal s .
oalih daaly oY) A4S (g pail) A guas

e
dmad) Jeall a5 QU adail bt o5 Taaliyg A8yl o3a (3 (e
OSai Ay Adiyes Algs A sl malndl 1 iy Cus dapanal)
P Baghuall daelin S Laling Al dmapd) deadl e 25 (e L)
Aardivg] fpadeill Claaydl o oS sl malidl 138 aay (Says
- E-learning A5 fSN) alatl) Jasd e Ul

Chlee Ao BSas jiia Qllall Jan 8 sad i) malindl 138 doaal (e
phre (& A58 A Al ClSHly ddhial Glawailly dileal da
Cilajialy ddbeiall LA Chleall b 4y dela) e Yo daapl clad
CAY Aal e Galinn L 1S ) gaally

dadia .T

Laliy bl ) Cselal) amlie Ji 3 5508 ot dalg adadl) O Y
Chles e o S d Lo IS ) seales dabe (b gud) Jlia
Gsmlall Aakil ppen o L3palall AELE Cals ghan L Ay (y50 il
domay Sl lapsht 5 28 Caillaglly ¢ laY) dilide Glmay lgle o
oo AL g Aiae Wlis ol cpee dae Sl gaball ppkie 3asia
Gl G L sulal) aalie Qlaind AePU) Lulul) sl ST
el AV agales dage (3[23,24] Gl Jla o ol daey)

(2014/9/5 &3y 5)23] http://www kidsprogramminglanguage.com
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leleay Lae Lilajaad ahaiall Jududll ey aigs Ayl 43l of gyl o<y
L g e IS il ledal o gyl Al letia] 5 dlggn Sl
Gale odindll alad (lld (hay [25] Jend Jsa¥) Juad 3ysealls iy
leisaad L (ad 8500 (a8 Amapal) labetll LS o 4855 cAnapl)
Ylae (& Slankill (5)5has iyl o il 38 ) philly dill
ilaial) SEl el JaaeS daapd) ) kS aul Ay e oS G
Lol V) Loty Sl e oyl aySine cadluly cDISEA Ja cllgas
s gnally Joall 4N GliSally 23l Glajie Jo 3S5l sa Laild o)
Lol aalaally acldll e 5850 5o (AY Aal e IS Galias 8
Gl 058y Al L Ld Gllll alasa o 4S50 4l S Alls Al
LIS Clajie Ladal dgases daapll G Ba50a0 Clea aladinly Ysada
syl 431

omeal 13 Laleas dabinal sl duhd) lime 058 of Gosulall de Uil
([26] A8 ymalls bpall QluiS¥s dpatil Aaugll alray . Ay arensd

& dlugsae oo ke 4 Lhaal s dpadanll L) aal (e o suslal) anys
b leiias S ¥ saaa (il g 4l Al e Dlab saaly Al
sadiy Ol sy ASoal A o 45,38 L) oS Al Ay
LAl e e s A ) JSEY) s DY o)l e 5 shaaY)

(2013/11/3 ¢3y) 5 ) 24] http:/www.alice.org
25] http://www.ruoaa.com/2015/01/teach-kids-learn-coding-
(2014/10/5 ¢3! & )programming.html

=2002 A1 dagal amlaill g Cogolad] aladiad — JSllae anlple S [26
A7 =12 pa o allSE = Glee
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o ol o Il Sy oo (ol el ol (S LS (5 ,AY)
[277 4] dndagy s 40 sty ISy 5 A sy 0 sl

el dlee 8 aall Gooaall @l yi Cpalall o ) Gy cubaal) Ll
¢ b 58035 A8 callan Al A s ) kel (e o pad cileadld) Al oy
LS (ol Y maladll A jlaal sl Al 85 ¢ el aalaill (g 55 o 98 5
(28] eliy iy gl 8wl e Gl a sy 02

ppandi Cpidinall davaydl Jlae (8 daled Ly Gayed of &5l 038 3 2
A L Aalall LIS il 8 agihles duiy agilil glua o
Ading Javse (g5l zdsar aladinly Jiled) Ja bl Jle aa3S5 Jeady
slgin) )ALoYL Aiaall Gl sl 55kl el LS e
Sl dalal) salll clyaally LN jaall T adg e da i) A
LSyl daly) o Wi oS5 05Ky lld 8 Cllall g paay V(S
OS5y gatlaill 3l 13 aladiulyy L Jiledll Ja 8 daaaall Lsal
aid b oS o s Al @llKEs Glajie el 3 Lead Wl
G5 Y Aliadil) ARD) actd Y Blais odgn aliee 4 aalay 3) bl
Aoyl dadadll 25 B ¢ [29,30] Adla) dsen Ghlee Al
Gladailly Jaad) alss AU V) QW e Loy dmand) daadl ad gy Jis
B Qllall (68 Jalbs 2adiies e diplay dall Glghadl Lealiay Al
alagy ¢iie IG5V Aaapd) il 3ale 3 Gamayd) gl Caluss)

Csulall jaite ) Aedie 485 i) (B Ggmlad) (B il cveal a5 S5 [27
- 1988 sal i yall ASLaalle it ¢ bl

Ll ey 35aic " ralad) agdaill 8 Eiaa lalad) (358 cpall may dead ¢ culadll [6
1981 LS alais AaY) smal opall Sleall cda gidall Zppjall Gaslad) old 4ul<y)

29] Raphael A. Finkel “advanced programming language design” 1996
Publishing by Addison-Wesley Company ,PP 4-7

30] David A.Watt, “programming language design concepts” 2004
Published by John Wiley & Sons Ltd, England - PP 3-6 .
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Azl
Jés .II
ABY) aen Al Jad dipa B3l ol yay S alllall ales o Lyl 13)
N A1 e

Sum=1+2+3+4+5+6+7+8+....+N
ol aal alasiuly Aliall ahid) Jall apenas callall aley of iS4
LS [31] (basd¥) haladall i apenal)
(1) Jsaly

‘ Read N1

|

| Sum=0

|

I>N1

|

Sum=Sum + | |

1=0

I=1+1

v

/ Print “the Sum=" Sum /

el alaaad¥) idall (1) (S

Glal 2al Aaenail) o3¢] (345 graliyy LS (8 Il Liandl 135 (a
slic 2y lllall Old ¢ Gl Jie daail
(2) JSEIL LS Ll iy 3B ()55 8l) Aall dalar

31 ] Anil B.Chaudhuri “The Art of Programming Through Flowcharts and
Algorithms” 2005 Publishing by L.Publications
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N11- Raed(*.*)

2- Smu=0

=1.N13- Do 10

4- Sum=Sum + I
Continue05- 10

b- write[*,*] the sum =, Sum
7- stop

8- end

(sWal o gging ) lisdl Adly galin (2) J8&

o S b I lea pala 1 Al o UaaL Bile Laaliyg s
- leadlaly Ll
L a4l i Cigud myitdl Gadall malipll Gllall aaaiul 1)) W (b
Agals alol st Ul amy 3 celie (50 Cargiusall dnalin LY dulic
leabing Al Glaeilly Janll sl anany Blat ilils lie by dawd)
Slo DSl Qi s LA L Gl clalladll 5 Jlsy) S
5S5lly bV Labadall L sayly oo LS Allad) Jad Al clshadl)
o WS (LSl GV (450 ) Ay dany Glshad e ol Llay L e
Jaay) Lay Al o Jsaal -1

NI sl aud &S -1

¢ N1=Read() zelidl (o dnill dleall pumy -2

Gaaginall Gl
e ALY il ciy et AdLE Ll Jsial -2

Sum il A4S 1

0 bt yiall daf pas -2

& Sum =0 @AU),J\ Cre Aaanlal) dlaall ) -3
gl Gald)
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LS Alay Lils e Jgal -4
I daal) e au) S -1
I Gaae daall Jlaak 450a0Y) degdl) 4,0 -2
NI lyiall Al e aleall dasll juaiell ladl) =3
I 4aae dadll Jaab salpll Hlase 4,4S —4
ForI=1,N1, el (e iailll deall uny =5
QUSRI PR Y |
Lloa Llel) Lald Lo Jgadl) -5
a6 Cpe 4l dadl) anads Ayl il laal -1
. Sum il
CSum a8l e JoY) Jaleall sl 2
(rend dee) A G dplall dleal) gy lial -3
T il LalE e ) Jelaall sl —4
Sum=Sum + 1zl e daill) dleal) oy =5

LCaagiad) Cald) b
calall & NEXT(I) LSl e dlea 28l )il 4lgd ) Ao bial) -3
L Caagiasall

pAslb Ay Ldls e Jeaa -7
the Surn= ua,).na.u L;;LAN-G U""E)}G-L .Jb.d\ ua.\j\ L\:\S—l
Sum wiclh o) iall G e LiaY) -2
write “the sum =", el (e 225Ul dleal) g =3
il Galdl 4 (Sum)
& END el i dlea A0S alipd) AlgS 5 Ao il -8
ccaagal) Calal)
(3) JSall LS olhaal ysn JalSia malin o alllll Joangu 4l 8
sl i) e Jganlly malinll dis Gllall 1Sl Cua
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N1=Read()

Sum=0

For I=1,N1,1

Sum=Sum + 1

NEXT(I)

Sum+  Write “the sum ="
END

(sUaaf oy ) gl qalipal (3 ) Jeaal
Ciagiaal) galip) adgi cilghd . ITT

0555 Ul (e Canglieall el pll ul 55 gl o Galaal) JUiall (e ey
) JSa A se o LS

Ealind) (b Rl Jaal) i el iagy (4) J

AN el

{ Boagam Alaat Lkl _Ana) .
(Al Aland el Jysms) sb |

1

|._a:...n‘_,éa_1_+u“__a_,|

[(rash S8 Elall = s ]

PRI T el sl SRS

eIl B b
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Nelualis Jal€y dalall Lgtitaay 4 slhaal) dleall als L3LE jsels =3

. Parameters cilalaay culdis Sl paia (a daall alsi A0S -4

13 Y lld L Yy . allall Caagiol zalipal) Cale ) dlead) Jysai =5
Al il llal) LS

daall mes Wl JaSliny (Ja 4 = ) =2 @lghadll )85 -6
oAl 43 &l

coa] Bye 435K Amalye Sy Caagiusall malipdl Cale Laia =7

gl malindl Cile dgn -8

Bt Aaganst +Undl Ly ol Anman (85 38, Ll y5els =9
lajie g Gals Aaalu) Laapll Ll Jall il
.(Compilation—Error Free ) aalll clii

(5) ISl e sl lausV) Iabaaal) JMA (e lld i (S s
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galinll Agisall cilgals sy (6) e
s alsil) gabipll Lpulul) cliggal) LIV

axalin a8 Qllall sac bl Bl J3s 3l gl malill oS5
Oo (5) JS8 8 bus¥) Lhadly dscagall Clghadll G Coagiudll
(7)) Sy Aain g pulad i Sa D0

T sl Jaa) 3 gl

Talisll alall 7 3gall) dagy (7) Joi)
oy LS Al Lelualdl i 63 (S

: qllall dgaly -1
sl G G e Jeli Gl s Ul Realy Al dagd
s o ARl Jea o ) Clealsl) (e desean b ity <[32,33]

32] William W. Lee , Diana L. Owens “Multimedia-Based Instructional
Design” 2004  Published by Pfeiffer
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Slasd) i A ealiall (o degana o S gty ¢ Lepad callll

S Al Jea yualic o ddbide 31 i) ladanl aUaill cdliae e

Slealy Taldll sl malndl GLELE s S5 2y (@l ey

J< - [34,35,36] Backus-Naur Form(BNF)daa aladiuly Wl
Qe Al A3lE Ja)y Adas

<main-prog> [secreens] [end of file]

<secreens>:: [ <secreen> | [END-statement] | [NEXT-statment

]

scr-variable- <secreen>:: <scr-coment-statement> | <

statement> |

<scr-read-statement> | <scr-write-statement> |
<scr-For-statement>

<scr-coment-statement>  :: [‘] [text ]

scr- variable -statement> :: [varb-name, vaule , type] <
<scr-read-statement> .2 [varb-name [=read( ) ] ]
<scr-write-statement> .2 [write] [text | varb-name| const]

------

[END-statement] :: [end]
[next-statment | :: [next] [varb-name]

gl Jaad) alghy asadll -2

coh el ADE ) leann Sy gralinlly 3agmgall oSail) dlec ¢

LS Ul mans s Jeall lils Jilay asmse oS3 1 d6Y) ssad)
Anell Aleall 2ol e deall Zhgall o oLy Lenlsis dleal)

33 ] Clarkn.Quinn “Engaging Learning Designing e-Learning
Simulation Games” 2005 Published by Pfeiffer

&) 34 ] http://www.wbemsolutions.com/tutorials/CIM/cim-mof-bnf.html
(2013/2/12 £y

(2013/2/16 ¢3dy! &) 35] http://www.cs.man.ac.uk/~pjj/bnf/bnf html

36 ] Knuth D.E., 1964, Backus Normal Form vs. Backus Naur Form,
Comm. ACM 7:12 pp735-736]
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LS Al e Ul 4l g3 alinal) (gsina 3 sa t D gl
350 Unjggat i) g lyiially Loas il sualiall 5 855aal

Bl e o Gay dles O AL Clleall 345 Jafipe :CE) gl
llal) ALy Al dpluall Cilleall 5 ZAY) 5 JAsY)

Ll Aaimgas @llly duald A lsa aladinly el

Algorithm for program

part 1 - show_main_screen()

1- select the [screen-keyword] and then write
Parameters that inside it

2- put the [keyword] and [Parameter] in file and
repeat step 1 until end

3- save the file

part 2 -> LoadFile()
char=read char from file

char is symbol () --> select case symbol {"" ", "("
B A
Token Type() -->
Is symbol
IsNumeric()
Iskeywords()
Storg Token () --> All tokens(i) = new_token
ExeFile()
Read Token by Token
If is mathOperator ~ Then allocat identname,
Evaluation_Expression
Elself is assignment Then allocat identname,
nexttok.text
Elself is key word Then allocat identname,

Evaluation_Expression

ElseIf isBracket open  Then allocat identname,
Evaluation_Expression

Elself Next node.ident & Node(i + 2).mathOperator Then
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allocat identname,
Evaluation Expression
Elself Next node.ident Then  allocat identname,
Let_value (Next node.text)
Elself Node.key word Then Evaluation_Expression
EndIf

End sub

Function allocat(name, new_value)

If Is name in memory Then value = new_value
Else Stor in Memory (name, new_value)
End Function

Sub Stor_in_Memory ()
memory (i) = (name, new_value) :i=1+1

End Sub

Function Let_value(name)

If Isnamein memory Then Let value = get value from
memory
else

new_value =0

Stor_in_Memory (nam , new_value)

Let value =new_value
end if
End Function

Function Evaluation Expression (Node, Next node)

If Not IsNumeric(Node) Then first = CStr(Node) End
If 'Node is text

If Not IsNumeric(Next_node) Then Next node =

CStr(Next node) End If ‘second is text

If Plus_Sign Then Next node = Next node + Val(Node)
If sub_Sign Then Next node = Val(Next node) -
Val(Node)

If multiply Sign Then  Next node = Val(Next node) *
Val(Node)
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If divide Sign Then Next node = Val(Next node) /
Val(Node)

Evaluation_Expression = Run_line( )

End Function

il Zagalll -3
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iaie o Wby aswy JSE B S o) Sas asedas eggie JSE G
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: U el G gad il iyl b

Part 3 - Function Run_line()
If "msgbox" Then run comand
If "beep” Then run_comand
IF "for" Then forstack push = (varb for,
from_value) , run_comand
If "next" Then (varb_for, from value)
=forstack pop , run_comand
If "read" Then run comand
If "write" Then run_comand
If "end" Then run_comand
End Function

Private Sub forstack push()
forstack(k) = (varb for, from value)
k=k+1

End Sub

Private Function forstack_pop() As stack_for_entry
k=k-1

(varb_for, from value)= forstack(k)

End Function
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Nl=read()

Sum=0
FOR(I,1,N1,1)
Sum=Sum + [

NEXT(I)
WRITE "the sum="+ (Sum)
END
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Title of Paper: Design Protection System for oil
plant from direct stroke

By: SamahAbdasalamdweher

Abstract.

The damage caused by lightning on the ground that could lead
to the accidental electrocution of rights or a fire and heavy loss
of industrial facilities and oil sites.

In order to protect any sites from direct lightning hit, it is
necessary to employ the protection system to the location, so
in our case we aught to fit the system to the one of the
petroleum site in Tripoli city , this could help in protection
such targets from direct lightning . By applying the Early
Streamer Emission system (ESE) and the Rolling sphere
method.

This paper discusses the nature and causes of the phenomenon
of lightning and Principle of lightning. Using Early Streamer
Emission Method to design a lightning protection system.
Then we start designing the protection system by using the
early streamer Emission method. Once the level of the
protection mainly depending,by the radius of the selected area
which, measured according the Levels of the protection, and
it found at Level one.The radius of the protected area can be
covered at this level found equal to 78.58 m, of the electrical
power systems against direct lightning strokes. The petroleum
plants at Tripoli selected as a case study.

Applying two different techniques of lightning protection
systems that can be used to protect the site. Then comparing
between the two methods.

By using the protection level and the radius of the protected
area of the study case, the numbers of protection units required
to cover the plant are four towers.

frequency, RSM — Rolling Sphere Method, LAT- Lightning
Air Terminal.
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Key words: ESE -Early Streamer Emission Method,NC-
Tolerable lightningfrequency, RSM — Rolling Sphere Method,
LAT- Lightning Air Terminal.

Introduction.

Lightning Phenomenon is a transient, highcurrent discharge,
due to the accumulation of charges in clouds considered as a
spectacularmeteorological phenomenon, is one of the most
fascinating events in the world.

Benjamin Franklin first constituted the preliminary scientific
and systematic understanding oflightning phenomenon in
1752 that used a kite in order to verify that lightning is really a
stream of electrified air. Interestingly when Benjamin Franklin
experimented with the electric kite, there were no very tall
structures and high-rise buildings like we observed today.
However, until today over more than 200 years the
Benjamin’s lightning rod is still the most internationally
accepted Lightning Air Terminal (LAT). [1]

Aim of the paper:

1- To identify the suitable system event the direct lightning.
2- Applying two different techniques useds.

Early Stream Emission and Rolling Sphere Methods for
design lightning protection system for oil storage plant in
Tripoli.

3- Comparing between the two methods of design and
choosing the suitable system.

Literature review:

Corvine, A. 1982discussedthelightning protection for building
structures. And reviews alternative arrangements of lightning
arresters and concludes that the field performance of devices
using radioactive isotopes.Bent, R. B 1986. Present
theLightning protection for building, towers, and Personnel.
The purpose of a lightning rod and the basic requirements for
lightning protection for building and towers are discussed.
Other types of protection such asan overhead wires are
discussed a long with radioactive systems. In addition to the
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elimination schemes. And the effects of lightning on persons
and animals are also review.

Berger, G.2005. Present a comparison between Franklin rod
and ESE. The conventional Franklin rod has been tested and
then compared to an air terminal using an Early Streamer
Emission (ESE) triggering device designed to enhance
theProtection area of the Franklin rod. Extensive tested have
shown that a high voltage pulse ESE air. Terminal is more
effectivethen the conventional Franklin rod commonly used in
the standards.

Methodology:

1- Study the concept of lightning.

2-Collecting available data from Lightning Meteorological.

Authority concerning numbers of lightning monthly in

Libyan.

3- Site measurement of the case study as, site area, oil tank
diameters and height, and other factors needed for design.

4- Design a suitable of lightning protection system for Libyan oil
site in Tripoli.

Design calculation.

-  Site Configuration AndContents

The site is located in an area of a rectangle with:

1- Site area equal to (400*100) m” located in Tripoli.
2- Administration building and other auxiliary.

3- Service building.

4- Work shop & storage.

5- Tankers.

Tablel1 Dimensions of the Tanks

Tank number | Tank Type | Diameter (m) | Height (m)
T1,T2 Fixed roof 29.26 11.08
T3 Floating roof | 39.01 14.70
T4 Floating roof | 36.57 16.50
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T5,T6 Floating roof | 36.57 16.50
T7,T8 Floating roof | 36.57 12.80
T9 Floating roof | 36.57 18.30
T10-T13 Floating roof | 43.89 18.30
T14 Fixed roof 48.76 17.01
TI15 Floating roof | 43.89 18.30
T16 Spherical 14.64 14.64
T17-T21 Spherical 14.64 14.64
T22 Fixed roof ¢ 14.00

» Assumption:

1-The site Located within a space containing structures or
trees of the same height or tallerC1(Environmental
coefficient) = 0.25

2- Structure coefficient Cwas taken C2 =0.5

3- High value or particularly flammable the site of the sited
case C3 Structure contents coefficient = 3.0

4- Site occupation normally occupied C4 (Structure

occupancy coefficient) = 1.0

5- Consequences on the environment C5 (Lightning

consequences coefficient) = 10.0

1-Using the Early Streamer Emission System.

When Applying ESE method some factors must be taken as
mansion in the assumption such as CI, C2...andC5, to
calculate the lightning tolerable lightning frequency (Nc),
and the Expected lightning frequency (Nd) as followed:

1- Determination of Tolerable Lightning frequency Nc:
e "N¢"=55%107/

...... (1)

e (2 =0.5( All structures are metal )
C3 =3.0 ( Content of tanks is oil, which is explosive )
C4 =1.0 (Tanks are Normally occupied )
e (5=10.0 (There is consequences on the environment).
Let
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C=C2.C3.C4.C5=0.5*3.0*1.0*10. = 15.0
2- Tolerable lightning frequency: "Nc¢"=5.5%*107/C =
367*10°
3-Determination of expected lightning  frequency Nd:
The expected lightning frequency Nd = Ng max.
*Ae*C1* 107, ..., Q)
a- Ngmax (Lightning flash density (flashes/year/km?) can be
determined by :

T is the number of thunderstorm days per year.

The site is located has, 9days thunderstorm per year

(T=9) therefore, Ng yax = 0.6235

b- The equivalent collection area "A." is equal to the area of
the site plus 25% for structures close to the site battery
limits. The Equivalent collection area "A." can be
determined by:

A, =400%100 *1.25 = 50000 m’

c-The site is located within a space containing structures
of the same height or tallerC1= 0.25

From the points a, b, and C, the expected lightning

frequencyNd, as the following.

Nd = 7.79375%10

According to value of (Nd&Nc) we found Nd>Nc; this
means that

the protection is  required for the concerned site.

4-Determination of the effectiveness factor Eby
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E=0.953 (i.e. the associated Protection level is at level
one,the initiation distance D is, 20 meter.
5-Protection radius Determination Rp.

The protection radius of an E.S.E. Lightning conductor can
be determined as following: [2]

Where: h=5m, D =20 metersand

Al = 60 (supplier's technical data for the E.S.E Lightning
conductor) Therefore, Rp = 78.58 m, figure 1show the
location of the ESE tower of the case study, and figure 2
present the tower installations.

2-Using Rolling Sphere method:

Striking distance (R) between the leader and the protection
system depended on the current inthe following lightning
stroke. The striking distance increases with the lightning
current according to the formula.[3]

Where; I in kA, and R in meters.
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Table 2- Calculation results of Striking Distance

I, (KA) | RF2T030(1-670) [ p g 4120 | pojor,
20 | 6342 69.26 73.68
40 109.91 10994 | 116.96
60 150.0 14406 | 153.26
80 190.0 17452 | 185.66
100 | 2300 202052 | 21544
120 | 2700 22860 | 2432
140 | 3100 25344 | 269.62
160 | 3500 277.04 | 294.72
180 | 390.0 20967 | 318.79
200 | 4300 32147 | 342.0

1-Calculations:

By using table 2.
1- In the first step we select current I= 10 KA

R=10(10)"%
R=64.41 (m)
2- In the second step we select current I= 20 KA
R=10(20)"¢’
R=73.68 (m)
3- In the third step we select current I= 40 KA
R=10(40)"%
R=118.4 (m)

Assume the minimum value of lightning current. I=
(20K A) the system design (Rolling sphere method) is
shown in Figure 3 The radius of imaginary sphere equal
to (73.68m).
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Comparison between two methods.

After applyingthe two methods, ESE and RS on the site.
The different between them as the following:

The rolling sphere method is difficult to apply and more
complex

1- Structures and result in over design.

2- This method is very expensive compared to ESE.

3- It make partially protection site.

The advantage of ESE lightning conductor compared to
Rolling Sphere method the protected area is bigger than
area of (RS).

From this we found that ESE the best method as it covers a
large

Protected area and cheaper than the Rolling sphere method.
Hence we have chosen the (ESE) method for applying in oil

site.

Conclusions:

Based on the average data of monthly and annual lightning
in different areas over Libyaobtained by the
LibyanMeteorological Authority, it has been found
that.Libya is considered as a low exposed area to the
lightning strokes compared to other area over the world.
Andby comparison the two methods of Lightning protection

system found:

1- The estimated method RS results are very close to the
calculation method ESE.

2-The two results fit the design consideration of protection
towers.

3- This means that the design obtained for protecting the oil
storage tanks site is approved by the methods.

4-This Study of lightning strokes protection the first done for

Libyan oil sites
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[ ES.cElightning conductor on 24 meter tower.

Fig.1- illustrate the distributions of 4towerspredicted by
ESEM
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Fig.2- show the installations of the

n Rolling Sphere System

Fig. 4.6. distribution the Rolling Sphere method on the oil site

Fig.3- show the distributions of 4 towers predicted by RSM
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ABSTRACT
This study investigates the behaviour of two phase flow (air-
water) in A large diameter horizontal pipeline. A 385 test
point data were collected by Ali, E.M.[1] were analysed in
this study. The pressure drop due to the friction was
measured using bottom tapping points along a 34m test

section used by Ali, E.M.[1]. A flow pattern map was also
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drawn for a 203mm pipeline, which covered only four flow
patterns and their transitions (annular flow was not included
in this size of pipeline), and compared with five well known
flow pattern maps for horizontal two—phase flow, where a
little agreement was found, and the effect of pipe size was

clear on the transition boundaries.

INTRODUCTION

Two—-phase flow phenomena's are found in a wide range of
engineering systems, such as conventional power plants,
boiling water reactors and evaporators of refrigeration
systems, as well as, in variety of evaporative and condensate
heat exchangers in the chemical and petroleum industries.
Over the past decades, problems in two-phase flow have
challenged many investigators, as these phenomena affect
not only the efficient and economical design of equipment,
but also its safety in operation [2].

It is thus critically important to be able to predict the
conditions (pressure drop, void fraction, flow patterns ...etc)
under which a two—phase flow system will perform reliably
and safely. Such understanding is central to the design,
control and performance prediction of these systems.
Therefore, the need for reliable design methods, and the
importance of two—phase flow in many industrial applications,
especially in the energy-related industries have been the
driving force behind a very large research effort for many

years, and also for this work research has been carried out at
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universities, national laboratories, and at the industrial
research and design organizations in many countries of the
world. Complete understanding of this subject, however, has
not been achieved as yet. This is mainly because of the
interdependent among the various flow parameters ( flow
patterns, void fraction, pressure drop, etc ) and the
dependence of these parameters on the many variables
involved in this type of flow, such as fluid properties,

superficial velocities, flow geometry, etc.

FLOW PATTERNS (FLOW REGIME)

The analysis of single phase flow is easier if it can be
distinguished that the flow is either laminar or turbulent and
whether any separation occurs. In the same manner this
information is useful in the study of two phase flow. Also of
greater importance is the geometry of the flow. This geometry
may take a variety of configurations related to the spatial
distribution of the two phases in the pipe, termed as flow
patterns. A two phase mixture can flow through a pipe in a
variety of flow patterns, and while knowledge of the flow
pattern dose not play a major part in the procedures for
predicting pressure gradients discussed and recommended
in this text, an appreciation of the patterns is necessary in
understanding two phase flow. The main characterizing
feature of two phases is that an interface exists between the

two phases and, in gas-liquid flows, this interface takes a
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wide variety of forms. These forms of phase distribution in
two phase flow, terminology are called flow regimes or flow
patterns. Many different flow patterns have been defined and
a wide variety of names have been used. In a literature
survey carried out at Strathclyde University in 1975, over 78
flow pattern names or labels were detected and this number
has been exceeded since then, [1]. However, in general,
seven or eight flow pattern labels in horizontal two phase flow
are widely recognized these being (Bubble

Flow, Plug flow, Stratified flow, Wavy flow, Slug flow and
annular flow). The flow patterns shown in next figures (1) are

encountered in the horizontal unheated pipe flow [2].

1- Bubble flow.

The gas bubbles are dispersed in the liquid with a high concentration
of bubble in the upper half of the tube due to their buoyancy [3].
When shear forces are dominant, the bubbles tend to disperse
uniformly in the tube. In horizontal flows, the regime typically only
occurs at high mass flow rates.

2- Plug flow.

This flow regime has liquid plugs that are separated by elongated
gas bubble. The diameters of the elongated bubble are smaller than
the tube such that the liquid phase is continuous along the bottom of
the tube below the elongated bubbles. Plug flow is also sometimes

referred to as elongated bubble flow.
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3- Stratified flow.

At low liquid and gas velocities, complete separation of the two
phases occurs. The gas goes to the top and the liquid to the bottom
of the tube, separated by an undisturbed horizontal interface. Hence
the Liquid and gas are fully stratified in this regime [3].

4- Stratified wavy flow.

Increasing the gas velocity in a stratified flow, waves are formed on
the interface and travel in the direction of flow. The amplitude of the
waves is notable and depends on the relative velocity of the two
phases; however, their crests do not reach the top of the tube. The
waves climb up the sides of the tube, leaving thin films of liquid on

the wall after the passage of the wave.

5- Slug flow.

At higher gas velocities, the diameters of elongated bubbles become
similar in size to the channel height. The liquid slugs separating such
elongated bubble can also be described as large amplitude waves.
6— Annular flow.

At even larger gas flow rates, the liquid forms a continuous annular
film around the perimeter of the tube, similar to that in vertical flow
but the liquid film is thicker at the bottom than the top. The interface
between the liquid annulus and the vapour core is disturbed by small
amplitude waves and droplets may be dispersed in the gas core. At
high gas fractions, the top of the tube with its thinner film becomes
dry first, so that the annular film covers only part of the tube

perimeter and thus this is then classified as stratified wavy flow, at
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very high gas velocities, all the liquid may be stripped from the wall
and entrained as small droplets in the now continuous gas phase

then the flow classified as (Mist row).

(a) Bubbly Flow (d) Wavy Flow

F® K
0

(b) Plug Flow (¢) Slug Flow

(¢) Stratified Flow (¢) Annular Flow

Fig 1: The main types of flow patterns

FLOW PATTERN MAPS

The most common method of presenting flow pattern data is
in form of flow pattern maps. These are two dimensional
plots of some chosen variables assumed to represent the
occurrence of the flow patterns and their transition
boundaries. Most investigators have adopted this mainly
empirical procedure to some degree. This involving plotting

all of the flow pattern data on a two coordinate graph or map.
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Few authors give physical explanations or reasoning for using
particular combinations of dimensionless numbers or flow
variable as the map coordinates. One of the most common
coordinate system used is one involving the superficial

velocity of each phase, i.e. Uy UEE,.

Taitel and Dukler Map (1976)

The Taitel and Dukler (1976) [4] map for horizontal flow in a
tube shown in Figure 2 is based on their analytical analysis
of the transition mechanism together with empirical selection
of several parameters [5].The map uses superficial gas

velocity and superficial liquid velocity.

100
— Dispersed
E 0.
z
S Slu
S 1. .
=
s Annular
=
= 0.1
=
i.'_l: .
= Stratified-Wavy
2 001§
2 .
o

0.001 - —

1 10 100
Superficial gas velocity (m/s)

Fig 2: Flow pattern map for Horizontal flow (Taitel and Dukler
1976) [4]
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Mandhane Map (1974)

Mandhane et.al.[6], used about 1000 data points in
horizontal pipes ranging from 13 to 150mm in diameter. Most
of the data were for pipe size 13-50mm diameter range. The

coordinates for the map are U_,, the superficial liquid velocity,

gf’

and U__, the superficial gas velocity, and the map is shown

sg’
on fig (3) for air and water at atmospheric temperature and
pressure. Expressions were given to correct these for other

fluid mixtures.

=BT EENT B

p., = 1000 kg/m3
p,. = 0.001 kg/m.sg,, = 0.072 N/m
p, = 1000 kg/m3 p, = 1.8 =10-5 kg/m.s

These factors are applied to the flow pattern boundaries

rather than to the axes of the map. The method of correction
is to multiply the appropriate boundary value of (U..) or

(U_, )by the appropriate factor.
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T 1 | ll
dispersed or spray
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annular —
i stratitied wavy
0.001 2 llltd T ..‘I PR R | M RETTT | MR |
0.01 1000

superficial gas velocity ms ( Usg )

Fig 3: Mandhane (1974) Flow Pattern Map [6]

Baker Map (1954)

The Baker (1954) [5] map for horizontal two phase flow in
tubes shown in figure (4) is presented in both Sl and English
units. To utilize the map, first the mass velocities of the liquid
and vapour must be determined. Then his parameters { and

¥ are calculated. The gas—phase parameter f is:

1/2
f= (PG _PL
(F' ir F"wat)
And
G; = [mass velocity of liquid (kg/m2.s)]
G = [(9as mass flow rate/ tube cross—sectional area)]

And the liquid—phase parameter ¥ is:
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271/3
g = (Sumer) [(ﬁ]("f] } ......................
4
Wherep., p., 1., and o are properties of the fluid and the
reference properties are:
Puwrater=1000 kg/m®;
Pai—1.23 kg/m3;
Uyrarar =0-001 Ns/m2;
O rater =0-072 N/m.
Note: The Baker Map (1954) use superficial gas velocity and

superficial liquid velocity.

204 100

-
-
e =

Annular

0.5 Bubble

0241 stratified
0.1 _—‘ﬂU.S

0.05 1=

0.02 -+ 0.1

20 SO 100 200 500 1000 2000 5000 10000 20000
1 1 1
T T T T T 1 T L]
S 10 20 S0 100 200 SO0 1000 2000 5000
GW

Fig 4: Two phase Flow pattern Map of Baker (1954) For

Horizontal tube [3]
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STRATIFIED ]
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Fig 5: Two phase Flow pattern Map of Baker (1954) For

Horizontal tube [3]

Hoogendoorn Map (1959)

The horizontal flow pattern map is that by Hoogendoorn [7],
figure (6) which is based on the experimental observations of
air-water and air—oil mixtures in horizontal smooth pipes with
inner diameters ranging from 24mm to 140mm. and rough

pipes with inner diameter of 50mm. the coordinates of his
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flow patterns map are mixture velocity U, and volume fraction

f with
_ Qe+QL
Un =730
....................................................... 6
And
_ Qg
B Q+QL
....................................................... 7

Where A is the cross—sectional area of the tube
Q. = volume flow rate of gas.

Q. = volume flow rate of liquid.

[}

°
®

VOLUME FRACTION £
°

FROTH

°

I
2

Lliitl |
4 7 10 20 a0 70 100
HOMOGENEQUS MIXTURE VELOCITY YH m|s

Ll
1 02 0-4 o7 1

Fig 6: Hoogendoorn Flow Pattern Map (1959)[7]
Weisman et al. map (1979)
Weisman et al. (1979) [8] studied the effects of fluid
properties (quuid viscosity, liquid density, interfacial tension,
and gas density) and pipe diameter [203mm] on two—phase

flow patterns in horizontal pipes. The flow pattern data
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resulted in an overall flow pattern map (see Fig.7) in terms of
uSG and uSL, and dimensionless correlations were

introduced in order to predict the transition boundaries [8].

u,, (mésec)
a.m a1 1 10
[ | | | |
— B Weisman ot al's proposition
C —l 100
B ANMUILAR
100 =
— E -
E C —fw0 %
= i £
:}“ E
10 =
E DISPERSED
C — 1
- STRATIFIED
1=
C — a1
.1 L L llIlld 1 '] IIllIII 1 1 IlII“I L A 1 paunl
Q.o o1 1 10

u, (vzaa)

Fig 7: Flow pattern map for Horizontal flow (Weisman
map)(1979) [8]

RESULTES

OBSERVED FLOW PATTERNS AND COMPARISONS

The flow patterns were observed visually in the settled part of
the test section, through the clear Perspex section is 2.55 m

long, and installed at distance of 26.5 m from the test
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section. Only Four flow patterns types were observed by the
author, namely; plug, slug, stratified and wavy and their
transitions. The flow pattern data are shown in figure (1), on
a nominal co-ordinate system of superficial water velocity
versus superficial air velocity.

These co-ordinates are used simply as means of
presentation and facilitate comparison with same of the other
existing flow pattern maps. In making the comparisons, the
installed the use of the flow pattern maps, nor the map co—
ordinates employed for comparison. Indeed, it is difficult to
appreciate how a two co-ordinate map can adequately
represent the variety of the physical processes and
instabilities involved in the different transitions.

The comparisons of the observed flow patterns with the
Baker map is shown in figure (5), with the Mandhane (1974)
et al. map in figure (3), with Taitel and Dukler (1976) map in
figure (4) and with the Hoogendoorn map in figure (6) and
with Weisman et al in figure (7).

Comparing the experimental data with the boundaries
suggested by the five maps considered, it can be seen that
on the whole, considering the disagreement between the
maps themselves, and remembering that the transition
boundaries are not lines but bands of which the lines are
representative, the predictions are not too bad.

In all suggested maps except that of Weisman et al. and

Hoogendoorn, the boundaries between stratified and plug,
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wavy and slug flows are low, and perhaps more
disconcerting, the boundary between slug and annular type
flows (all the present data did not include any annular flow) is
the least adequately represented, the boundary on each map
being considerably different. The plug to slug boundary on
the Hoogendoorn map shows poor agreement with
experiment, and on Mandhane map the boundary is moved to
higher superficial gas velocity and slug to annular boundary
on the Baker and Taitel Dukler maps appear to have the
wrong creature.

From the experimental results (which did not include any
annular flow conditions), the boundaries between stratified
and plug, wavy and slug flows occur at much higher water
flow rates, and both Taitel & Dukler and Baker maps suggest
that the experimental results should have covered some
annular flow points.

The larger diameter used in this study compared to those
used by the five investigators seems to have caused the
following effects:

The Wavy-Slug boundary is shifted to higher water flow rate.
Bubble flow occurs at higher water flow rates.

The Plug—-Slug boundary is shifted towards lower air flow
rate.

Annular flow occurs at lower air flow rate.
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FIG 8: Experimental flow patterns map (ALL DATA)
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Fig 13: Two phase Flow pattern Map of Baker (1954)
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Table 1: the Flow Patterns Code Used In the Computer
Programs and Throughout This Study

Flow pattern Code
Plug 6
Slug 2
Stratified 3
Wavy 4
Plug-slug 62
Stratified—wavy 34
Stratified—slug 32
Wavy-slug 42
Bubble—plug 16
Slug—-Annular 44
CONCLUSIONS

The flow patterns data for large diameter tube (203ID), were
presented in a form of two co-ordinate system flow pattern
map. However, the data presented here compared with some
well know flow pattern maps founded in the Literature do
indicate that, the effect of tube size is to move the
boundaries to lower superficial gas velocities and higher
superficial liquid velocities, and the transitions are not sharp,

but are fairly gradual.
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