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Abstract

The current state of the economic world is marked by a constant
and quickening movement that has drastically altered many economic
conceptions, converting the quantitative economy into a digital
economy that bases its methods on the speed at which data pertaining
to financial and economic indicators, associated with different types of
business dealings, is published and tallied. The state of transportation
was examined in this study Libya's seas between 2007 and 2018.
Regarding the ports, Libya's ports are seen as antiquated and fail to
keep up with advancements in maritime transportation around the

world. Because of their strategic location facing the Mediterranean
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Sea, they are important ports, although they remain conventional ports.

They did not, however, Services their.

Due to the Oldest and weak state of its maritime fleet, which makes
up a small portion of Libya's foreign trade, the General National
Maritime Transport Company is facing challenging circumstances. As
a result, the company has resorted to renting foreign vessels, which

has an adverse effect on its earnings .
These are the findings of this study:

1- Maritime transport is crucial for advancing international trade and

economic growth.

2- The transportation of goods worldwide, the promotion of economic
growth, and the ease of production and distribution are all examples

of the role that maritime transport plays.

3- Boosting the maritime transportation industry would improve the

balance of payments.

4-Both port activity and maritime transport activity in general require

the implementation of planning procedures.

5- Using contemporary technology to run sea ports and the fleet of

ships that convey people by sea.

6— Keeping an eye on the land route network and extending it in a
way that makes it easier to transport cargo and containers to and from

maritime ports.

Keywords: include ports, foreign trade, economic

development, marine transportation.
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Abstract

The study was carried out in the Ain al-Ghazala and al-Tamimi regions to
study the effect of farming factors on the external body shape of the codfish, (Sparus
aurata), during the period of its cultivation and acclimatization to marine farms and
to compare it with its free-living counterparts that live in nature. 33 phenotypic traits
were studied in both the marine and farmed codfish.
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The results showed significant differences in standard metric measurements
between marine and farmed fish, including: head length, body width at the beginning
of the dorsal fin, tail length from the end of the anal fin to the beginning of the caudal
fin, body depth from the beginning of the dorsal fin to the beginning of the pelvic fin,
eye diameter, and head width. And in the length of the abdomen, the length of the
base of the anal fin, the length of the pectoral fin, the depth of the body, the length of
the torso, the length of the pre-eye, the length of the post-eye, the length, width and
depth of the caudal peduncle, and the lengths of the rays and spines in the fins in both
types of (sparus aurata).

It was also noted that there were significant differences in numerical
measurements, including: the number of dorsal fin rays, the number of pelvic fin rays,
the number of pectoral fin rays, and the number of dorsal fin spines, except for the
number of pelvic spines. No differences appeared between the groups.

key words: Phenotype , Fish farming , Morphometrics
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Applications of Information Technologies in the Sea Ports
Case of Tobruck Port
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Abstract

Although seaport is a crucial part of global supply chain, mostly it is located
at the end of supply chain, because water transport (vessel) is the core of
supply chain. in the recent time information technologies are considered one
of four pillars of the globalization post the Second World War. Moreover, it
was developed rapidly since nineteen’s. Thus, by the first of January 2024,
application of Maritime Single Window (MSW) comes into force as a

communication way between seaports and vessels.
This research as a field study aims to clarify role and application of
information technologies in seaports using descriptive method to follow and
collect the latest literature on information technologiesthat used in seaports
with application on the Libyan seaport of Tobruck. The main outcome of
study proven that no any of Fourth Industrial Revolution applications or
technologies is applied in Tobruck port, moreover, the current characteristics

of Tobruck port place him in the second generation of seaports only.

59



: oaldiual)

Al g€ e gl o ¢ Daallad) daa¥) dedls ilip€e aal dad) e 3lsall e
Ll i€yt a3l cigll 3, 2aeY) Jedls yasa (@l Jail i cpm 8 ¢ Judladl o3a
Dok laysns cagd lly (Al Lallall al) ey &asy¥) Addgall IS an) cilagledl)
BLla e i HUa) old 2024 bl dsls gag ecppdiall )l lisas dia Usgale
Ol G Jealgill Aaus s MSW a5l 4 pad) 538111 ks o5 s lgally gyl Jail
cellad) Jsa Alsall aaeng

Pa e iy (lsall (& laslaal) sl Hen Gl ) iluad) Luhall 22 Caags
G Aendiond) Cilaglgi€all dalaial) duallall Glad) bl aii A easll zgiall alaiu)
Gl Gpb elie o @ukilly elldy tilsaly dasll awss (8 La)eas cdyaall (lsal
Copglal g lgare o laudaill o385 (530 aandy Ul aand 8a1S il Alasnul
aWlly AN Cpliall £ lse claw (e gy Axalyll Lo liall 5l il (e gl o gl
paldivg ¢« A Jaall t e (e alany Lae Gpada eline & B850 e dpaall ¢ ilsall (4
tlsall (38as Gl 8 Liliudaig ilagleall L gl i€ lgal (ams a5 8 dyall 028 il
Anadd)
: dalide clals
Ll 53Ul MSWiaalgll Zuyadl 5380 cclaglaall Linslgi€s cdyandl ¢l gal)
aaly)) duelial) 5530 (NSWiaa sl
darda -1
Yl Adgisally 5eliSlly IS ejuS JSE Liadl filsall dudlal) 5l s
Aad) 5eg cals ) odal clas Gy Ly deskd) Al cilendd) Bagag Akl
Ols Al sy dagall GBloal) (e duia dujhe o Lo gy Ll doalall diiatl)
Cilarally (el culadiy cpiaally Cadanll Jie) Adlcasll dedll b Afaagll o)
Lpaall sall Aucdlill 5508l (he Laysns 235 (Laye s ljlaad) dumgilly L)Y Jie) Bac Lusall
el lae¥ls 26l Jedles B Ll Dlsd) blie
Cllaally Slagially el (he e sana Ll Copad ilogleall Linglgi€s ol ¢ AT Cils 1a
rlsaV) oda o ABGYT ey clginjats Lgialless cilasleall paad paiied ) claedly

60



Jadi LS ccmliball dugang calail) &lyas ¢ Jubailly o La iy ¢ goially cdaapally ¢ jaa il
o ()32l Tilusslly e L)y ccal€all V) Jnl) s laslaall Ll gi<s

Aosll algall Jhasiads Andy) Jads Cun AlaeS Jant diadyl) Gl Cilaglaall Linsl iS5 (pan
Joaill Wl cclialaill o Wty oo liaaa¥) elSally cciltipng iy ey bl 8) Saally
Cilss e Baad)ll Ll e (el AngY) Baadie dilee (5L Sl cha) g4 )
ey ¢ DAl pieay clileall jo3e3 Carg ddeliall ehial 5 Jlae ¥l ol culalaiall e dilide
bl ) eV lad) caline e ofialll Jyems Jiga] Cilaadl) aaeie cuad) dad)))
Aladl Joa ¢ lpall BeUS Cppuanty Capnat b Lala 13 el Joatll Canliy cdiyaal) sleans
A(2)%allal) Hlaall &g yuall ilibanl) Gaaady Enaal sy 4

ladl Glaaly SIGE bl Juai) deud el (2 2 Le aal saa) )
J<a alaaddl Jes Feedback clidl ae cplalaiall chlialed gosy Gl$Hal oy oo
Sim Lae cllagind ST sl gnlatia 285 (e IS (ag (S8 iy Alggu S
cQsaall A dpdlnll Lg)08

Cllaall JalS 40 slaie ) ALaadle Li€ay 4ld (A LN pllas Sia ool 3000 ol ks
Pla (e lebigass 5 Al D)) coald] g ilagbeall LinglsiSs e duaill ¢ lsall duasil)
Lo Yy ¢ lsall lelya] Jasatiy Z5a¥) (e dille dad BSuaal) Clasbeal) LinslsiSs alaie)
alglall lasa

Glgally G (e desiia de gane grad () 7 lnd (Algalld ¢ jualad) Liasy (8 asld Il
oaall 138 g eclesialy RS (gay ailiad) S 3uen dal e Liea) Aeldl
elaly A slal ()5S Cun ciladaiall e desane e S (@) slisall ) il (Kay
Cilogleal) i3] by cAaill Glay o A Aensl) Slesdll Bl S ddal) daiay)
oaleadl b Lan el Joatl) aalenss cdalsal) 038 Jial Lanls Lalad oadyl) Jontl) dulac
eyl clBlnaly dnil) Lol LS ade Jio z sl 258 (mibdisndy (o Dlalaall CalSS
(1)l rapall alad i) sy Jgamsll AulSa) JSlia

Gl @b sl

iinsg JUSa 15 dalua 3ok canye e Ld Algy e 5580 Jladl) ghad) 8 clisall oy
5 x2S 0 o dinlise il Jaly oagasl calll daludl o diagll oandall oLl

61



daal) clilgaally lslally GG Gha slnall Jis Aslall #lly zlsadl By g
13 sz 989 b 5000 e 25Y Ugang ¢ jin 8 slialdl Lubaling cAalall ailiad) (hiug
(6)slars (3lae 2 225 Glalu3 lisa,
Lapallalal) Uy -2
Lyl o) S gy allaxinly Ginall Jlges 32a3 IV 1 oishd e Luhal) s3a Cual
(sal) (b Aartional) ilogleall Lingl i€ a8l bt PUS (e cacid A8 W cdilae
Gl a9 e dayaill
JY) oall ol Cun cobal Gaad e Auball s2a 058 Clagilly dediall DA
Al N il (m e b cdahal) dgang Ay Calas) Zuhall aladl U awaddll
Apadl 538g dada gl 53 e SSH ae Apadl (lsall 8 Eanl) dg sV i)
YY) el pavads & L (lain) Jidag duiall dagidd )l gall pawas Lod
Al Ladag duhall it Gl
Auhyall Calaal 1-2
e B Ol alasial bty Al saien dalal Ladl (lsally i) 2e3 ALY 020
38 (pe ciagd Aalll ol e Bl (0 8 al] Gaaly (Jlal¥) lecal culill)
Gali (ad¥ls (Bpda elie b Aardieadl Lnall L)l bl gl udys S dadl
Jaal) S (A daad) Glandat 3sag (g2 Adyaa ) ALY cBaalgll A janlly duihagl) 5280
cilasag elinall 4 g
Auhyall dbkud 2-2
Al i) ploil ddjeal elinally plalad) Gl ey canly g o duball s3a aais
568 Al Jlse Ll (G sline 8 Aidadl)

Ol b wfly aillanay Gub sline b k) L)) clinkill oale 1-2-2
? eliadls cilaaal)
Ayl gas 3-2
il sl 1-3-2

62



S sl 2-3-2

lhaay il Gk el

ezl ) 3-3-2

wllaaay (Gl Gruba elivey Adsdaall Aaal) duad)l) gyl

Load) phlsal) A Adsal) Augaay) clasl) -3

i diged Go dand G allall gl Jodls b djgne bl Aliey el a3
Cbaill dgalse tAlsall (Sa ¢l Jeaill 8 DA Gay < aally ol o @il
(1) Lenahtiads Lgnaliily Lgaeli€ 55l sanell Gl (g Balianl )y Adbiaal)

gt Cus Daallall 2yl Dl e 38LAN aan s Bl Joaill Xilsh aal G (e
Cigl) & clin il e eludl) il dase el dadiiall dgig iKY 48)ally aiill Al
(7) Welseash saoall cslly Lillay 3all lgaBse 2aat (e SN (K Laa ¢ il
diadl tilsas Cpmle () St die cilang sl g e dujaall Cllaally (ilgall sk
@y Al Leliall 55l Glles xe liaslsay () Ledsats Saati (Ally (ualdll
Ladl laly) JalSs ¢ hmad) (¥l ¢ ladia) slag celud) cugm) clanks 3 Jas
adall Slllly ¢ ALY mailly b)) A0 delblly dplacdl Luwgally L)y
Aallass pan culusiil) 038 g o(2) 3505 ¢ BlSkaally ¢ jral) adlslls cJlaeY1 cDlidaty
Lelaally ddully dulad¥) calsall ddlaiall Clagleally bl dilads 4lyeg
+(2) Al tilsall b duaglsisill

saslgl dwilagll skl -3

e z3gat asl 3 cdalal)l lasdll aois Jlae A el julea lof saalll 33U e
leas I Lol duasSall dpadanl) Cisllagl) duevia salel DA (e o Gun daSsall
Sl P Gy @l Cpiblsa) Gladgiy Slalia) Apee Wk by (Alleds diles
5ataall aracaill Cilglad Aislaal Ul S Aaidagll sanlsl) 838U g g pde bty oKy <l
(4) Wl & Lgallaag

Jailg Bylal 8 A Laal) b anss duaia Ll e (NSW) sl 3380 Casyes Sy
Cllliall aeas elill @lldy gaaly Jsan dhts DA e Bange Giligy Clagles aadiy
G Banlsl) dbgl) B8N e Cangll o +(5) osealls preailly 2lniV daleid) daanl

63



ainsg iy ) Jilessl) ke e Dyam i) wisiiy cclehal) oty Laclgay Jasas
SIS Ly Jal (e o) i e clasbed Jol DDA ¢ye saalsl Akl 53800 S
(7) Jsals laludl

Basll duibasll 53Ul Cilbiginea [ yskas Jalye 1-1-3

LSyl asnll oo JSY) abally 48)51 e Dlaall dadag Js¥) guad) 1-1-1-3
oSN andlly 4 mSHY) Slbglal) 4l

Lalally LSl ilasleall Laglsi€s dadal Loy o Jansy S8 (gginall 2-1-1-3
&Y g STy

Glaal G Ly pSY) clasied) Jaliy mlaaill Jaduy GBI gl 3-1-1-3
cchadllg ¢ lsall Jata daliad)

Dl e AlolSis Lday Afiensl duate ) 538U Jsad sag aabll (ggusall 4-1-1-3
Aienl) lendl) sty

Dokl ol ats) s ) Alagll 53 g 4y Gealsll (ggieddl 5-1-1-3
(4) -clagleal)

adis DA (e lela¥) amg e Jaad saslsll dalgl) 53Ul o Jaall ey adiiles
Basoll 338Ul 5l LS el ol) clatiunall ands ) daladl ol oygas (529 ¢ g S cdlalaall
hatiedl L) ASa e Jaxd &5 elgdl 53lgl) e labeall L) dallaall e Jen
EDlaleall gty Audal g sl slesdl) AadlSe Kal Ml (538G LY US ae bl
A e cDlabaall Slady caglly AN Qi D) ool 138 S5 cAladl) G Alggee IS
Tl g Usn pball o Jsanll Glilh dalles Sal @lliSy caMllly g S
SlebaYl 50 e 53 o (Ko Basly Ak 5386 DA Ge deadl o) LS (i
gl

64



B O-laag LR 30y
(gl oAt
/V B
5 5 sl i o
1 / B = ” o asuany
— 5 4-,-’,_
s M Jela '/

/ e = sty Aol A

@ — ‘\\7\7 s
= 2 \\ \‘ﬂ A:ﬁ:.x 3034
it Ny

P B g B ’ w
. e

Caant 2
FESCTRIE AN ST \
e
S T

i,

R e ey e

S
=

)

o
b
12
L.
|

ARy Slagia 55 e

Bas)y duihg 58l 39 (1) J<
(Drae 0o S e alaeVh ggialdl 1 jaadll)

MSW  zaslsll 4 yal 52800 2-3
el Caglamiy (Al dlgh auat Luidag 538U agl daglaia (ha eha Al 838U 5% Llle
Js2 BS e Wl 23 AU a5 ¢ (PSW) saslsl) elidl) 838y Cajesle sl 30l 38153
g G e GAY) (e elise 53U JS Calidny 2024 i e J9V1 (e Dlae) Allall
3 Jee glud wagi by e (Alglaiadl culatically bl Jlaal cslady cilehal)

A(3) ol

Basgll doyad) 538U daglase Cilaal 1-2-3

— Clinay — sjeal — CKl) oaslsSll ol cllee Muimg Jadads 1-1-2-3
b s e i Laa S ¢ ilsal) asghal Ygeas Bamse Aaj i tlsall pueal (cilinks
Lgans (lsall G oaslsiSall Janjlly JalSill (3adaty dinbasheall dall g yoohat i\
)

el bt IS e sl £ 3lsall aassis clehal) A< sale) 2-1-2-3
LAaal) deall dpagSal) Clgall ae Gawtlly o (s3lly ¢leiaalyg

Oe Basly Bghad A5 Ao ClehaY) pes slgl] e (peddiudl (€4 3-1-2-3
Slebal Oa) daliy dagetd elldg Slelyadd JLS5 Gpo dagllaall libuall aay Jl) ok
e preail) [ alysa)

phinly pludy dndull dseay oo AU ddlaaY) Laajll 35l s 4-1-2-3

65



celindll b ailad) eliy (ye) s QXS ol Lgiholaa ) ailiad)
Bange Liaslois Aug ) iy Lobasy Linglyi€s duibasl) tloal) pnen JalSs 5-1-2-3
A(4) 3as)sll Loyall 538U Ao glaial Wi g

tilsally ) G Jealgill Alis s MSW saalgl) djad) 53810 ks 23 2024 alall Jglas
el elatl a8

Bl Ak o 3AS L
_ National Single Window (NSwW)

Buslgll Ay ) 5 ASLY
windew (MSW)

Maritime Single

o 4 o -y
\ & 3
~ ~
— .

VeYeTret 55 Aila Y oslina
YVt ‘é_)a_.lm 2] Y ‘u?-‘"
YeYeret Uaa T oslia
: ¢ £lise

Alaall 8)gillg Ayl 7 3lsall 2813 s JalSal) ramgi Ayilag 528 - 35ai (2) S
(Drae oo S o alaeVh Ogiald) 1))

Ayt dagia —4
Galll Ly Slghd PR (0 ale IS Gl el 20 ) dapha et Sl Lngie
Layalls (bams Al oo Aushyall 038 (o) el Aliad e LD )/ 5 Cand) A (Jal
stsisall (o Aariiendl) lasleal LinslsiSy Aalaial) Lpallall Clud¥) il Cus (g0 Lbsn
5Ly csaslgll dudagl) 328U Auks o3l aa plsalls Jaall Gauans 3 Laysag cdayaid)
gl Brb sliae (8 Ca 1368 Lailua dayag caslsll sl
Gt Uam ge @ @A lial! e il Jle e eVl 8 Gl asa )
el B aysas clisall & Eall 40l Gl gli€ll Gadad (620 aad) Grala clie Jlacy
Aty Vi 16 e (giny Olaiiad platial 2 By celipal lgadty 3 lasill 835a (0
330V caleil) aalgicnaVy agilialy Cpuaal) elaw) dan5 i o1y cdadall 3151 dalial) ALY
il e adSll aae Gy Lee (L) B 5al) Cilgia

66



o )
= Jogid) > Alae | (385a oY) uaic &
Sl G¥ga
dal e a8yl LiaglgiSalleliall adiiicy
077 | 157 | 18 | 7 | 5 On BBl baglsillclid 1
Alle 8aga @il Adhide Gledd s
GGED G Glaglaall (380 dulee 20
073 | 147 | 20| 6 | 4 e ol el Gl NS, | 2
saalll 5301 e Luns Auig S Aokl
Aaadyll Lia gl giSall clisall cullales andnis
082 | 1.87 | 12 | 10 | g | =Y e ¢ 3
linall J31s Zaid ) ilileal) b
Ql.\:wz;:} Jaal ‘;\ ;—L\QAX\ f‘S)\J‘ (s*d
0.77 2.40 5 8 17 Glagleall Lngl i alay o 8paine 4
llee 5cUS 5aLY
Aol julee Aol g clid) agi
076 | 1.90 | 10 | 13 | 7 e el s sl o |
e 3355 1 ) qaenly (plalal
Fuas 3 Cilare el il g
064 | 207 | 5 | 18 | 7 | == : 6
glad) Jls e ALy
Alat eluddl yep Al ) dae
068 | 243 | 3 | 11 | 16 | & uR A O 7
alila)
Blaall | 8 aalen Adlal aslilKal sl
066 | 233 | 3 | 14 | 13 | TT et
Ll
Lelguny slily i il aa Jealgill 2
081 | 160 | 18 | 6 | 6 | TSl ddta
Ao dpedy by ddaulsy
By man s o elisal) Jas
‘o liially Jonadld Lol diluall
080 | 233 | 6 | 8 | 16| & T ~ |10
WL&)&G}@LQ\&W}MJ\
Llad) ia 5:US Bak) (e el
sy Ay Al ol elially g
035 | 287 | 0 | 4 | 26 | cumd e e g e dlle | 11

5 Lislly

67




4.55\)4: < )3‘9-‘:\3: :—U.._z.-d\ calale ejiﬁ
0.72 1.40 | 22 4 4 e gdgadl Gl aas aa ol 12
st IS Siana elinall GHe

JLaD i Gk Ay g
0.77 | 177 | 13 | 11| 6 |  aos el oo plibidl o | 13
llad) !
Gk Ao sl cillabe Jass
0.77 | 1.60 | 17 | 8 | 5 | cisgs Akl 5350l ylae ol | 14
4a2al) st laca
sl LSl s Leeall il g
073 |2.50 | 4 | 7 | 19| T =R
Uil gl Jsaall Cpa cind
ol
SO Il iy il
0.83 |227| 7 | 8 |15 | P SRRSO
S U5l e il gl
Al Ll

ol Julas 1-4

Apla) SUsS ds slial) o say sde galall Gl haaie o (V) iy 1-denal) o
Cus o (¥ dgpal) (A ela 38 5Ly oyl (e e (grinn o dlale (g8 daidg
((0-35) 5385 (luna ahailiy (2.87) )dy sl Jaussiass aglhy) g ddatias) 3 0yl daa¥)
e Ml 5 el Bpat Y] Cun e Al A5yl b ela 38 (15) ) peaiall o) ek LS
A5 e 55 (0.73) )5 (lume alailis (2.50) )5 ol Jasgiass agll)
layUssl gl Jeaall e Gaed) i) sie daDla) cibilee Ll (laal Ladd) e Ladll
Gilardy lilel aa il 43) g (52l Alghtial) Gad) slael Gl b els o oplall
(2.43) 0385 les Lasgiars LaaY) G e AN Apal) 8 Ja Cus dediall elisal)

(068) g)dﬁj L..;‘)l:uu g_qb;_a\_u

68



oSly Calide (g)lae il die U (14, 9) gupeaial) of 1-Jgaall o Liadd sy
slnall 5300 el ae Jalatl) w1 4l ey 1305 (1.60 ) sp9 2aly los Jasgia vie
Al Doelal) 5yl ikt (ad¥ly Lediial) Laglgi€ill cilinds laha dlle 55US,
e (WS el algliallpnlas caoad gl e hainl deat¥ eluall cllal o WS
(1.47) Slon Lasgiar @llig 50¥) 8 Lo dipal) 3 Ciels (2) o) Hlaad) of Joaal
el aTY elisally SN cp lagleall (385 dglee o 25 (0.73) 0385 (gHlen alailsy
Ayl b oliedl (12) peaiel) ela con G cBas)sl) 538U fia Luaa G 5<H dadail e
a Jn oyon (lly (0.72) 08y (Hline cibailiy (1.40) olus Javigian lldg 5paY)
sladl @he o adgiall lhll aas ae bl 4alye S sk el cillabe o0
- ouspte (i S
Clilgal) 3la Gbatiad — dafal 3130 (1) Jgaa
(Qsialll zalacl)
) mils -5
S an e may Slas) ddat G paile o Teling ¢ Lahall Jlge I Taliia
Ladle @laclis ilgig 3elaSlly capaill (o Jlo (Sgine o dlale (5689 daidg du)la) HalsS
Oy lalls laylm) ol Joall e el iyl ie dadlall cillee Al Glawal Al
& eobia) eha) ciy el el Glond 5 Gl e ilay Aglndl i) sxe
adsial)l Clll aas xe ol Lnla¥) Al Gl sk aas¥ 4l dubal) iy Jladl)
Y elidly GSAN G laglaall 385 ddae s cougts Gr9d IS slidd) Bia o
5L Eaal) ekl e (o ariin el of WS (iaa Lg 5 dadil e 3Ly 5
5 gl Chad) g Jalaall i Y il Load Zuahal) g ¢ 3 yalls Alaad) Zassally 53s)5)
Jaad¥ eliaall 1) ol el gty oadi dudes Lagead Llle 56l (gadl Buda elindl
- Gaallal) ALl ulas Gaal Gl e Y diile gl e
dupi) ¥ -6
Al £ lsall 8 lasbeal Lingl5i€5)505 Gkt (53 by (G Ayl s3a L Eald) cdoa
pladin) & By gl Gub lie o Gaudailly @iy (lsall denll Gpuad (3 L)y
cbll) aaad Gy 81008 Ll

69



Cagl 8 Lpadl tlsall lbee (e Gaslids Sl 125 clinally ddlaiall lasbedl) 48 203
alas Laaal (ld ¢ g elayiig Loty Lelalig degall Clastaall man (e oK 5 ol
Faus g lIS Bipaal) Dansl i€l s (fy Slifinn sall (B yeid g ALlSiall ilaslaal
s i dnadl (lsal) eld) (8 il Bana Ul i dadial) L) by dulad)
e Lo (gglain LSl ¢l edlaty cbaneiall cliball jalas JalSs ) 13l LlelSs
clegleall alaifcilasteall Lingl i€l o) gl Lo dadia clillia

eVl ¢ ladin) Jsbag esLadl) i) Jia gilsal) (B Al daeliall 85l ciliadss o
piailly b A delilally o) dawsally laudyy Latl duda¥l JalSsy ¢ )
e g lly ¢ BSlaally ¢ el adlglly (JlaeY) cBllaty cdadall ciliblly ¢ Ly
elisally gl 3gng¥ duidagll 5385 elisal) 538U Cliskas o LS c(gyaal) (3yka sline ( Bisia
sline o dan Aol andley elisall A5LAY) palladll ) 2LVl cliad aslaa
LS Jaal ilsa e Telisa (adl (yuka

Slua gil)

LS celinall saalll dupadly dalagll 38U adVls danl) L) cliadadll Jasl oy
Cileatdd Glily paleasS Jaxd ) Lkl el Lol Aadal) JalSs e 5850 oy
e B s (Ally cdplad) Lowsal) aladialy S JS jskill A5 dehge A
Madl Al aes a Jally ¢ el gl 3 lehlasy Lgiallees Lijats Sl cen
(il puainl) Jaaliy CESA Cupnl) e Sl @lld g (Bl eline cillale J e
Bagas (e ad)l) & ) aalae 4l (05Ss Byglaal) Jall (A £ lsall colad (e Balisns) ol LS
) B slivey ¥ Lai¥ly Alglially culaadl)

70



&bl
Baall aca 3 Adieaslll 5] ol # ke z3sai, (2017) i, sl 1- -1
RIS, Ay Ljlarl oyl Apalall Al syl Aoyl ¢l gell Al
Cugeal) B8 daals — 3ylaal)
Almeida, F.; Morais, J.; Santos, J.D.(2022) A Bibliometric -2
Analysis of the Scientific Outcomes of European Projects on the
Digital Transformation of SMEs. Publications pp.10-34
Zarzuelo, P., Soeane, F., & Bermldez, L. (2020) Industry 4.0 in -3
the port and maritime industry: A literature review. Journal of
Industrial Information Integration, pp.7373-7390
World customs organization (2023): National single window. -4
available at

https://www.wcoomd.org/en/topics /facilitation /activities—and—

programmes /national—-single-window.aspx (Accessed 20. Dec.
2023)

Asian development bank (2022): national single window. -5

available at:

https: //www.adb.org/sites /default/files /publication/79434 1 /nationa

. Dec. 19(Accessed |-single-window—guidance—note_1.pdf
2023)
Libyan ports company (2023): Tobruck port. ;2lsell 4ulll 4<,80 -6
(Accessed Available at: https://www.Ipclibya.com/?page_id=241
. Dec. 2023)19
7-Wanis, A. (2021): The initial impact of 4>0 I.R. on the maritime

human capital. The second maritime technical conference. Sabratha
Arb sl pallad (ar (1) Gala
&5

71


https://www.wcoomd.org/en/topics/facilitation/activities-and-programmes/national-single-window.aspx
https://www.wcoomd.org/en/topics/facilitation/activities-and-programmes/national-single-window.aspx
https://www.adb.org/sites/default/files/publication/794341/national-single-window-guidance-note_1.pdf
https://www.adb.org/sites/default/files/publication/794341/national-single-window-guidance-note_1.pdf
https://www.lpclibya.com/?page_id=241

8,5 °23.98058 Jshll Laa Yl °32.07363 Lyl ba

) &) daladll( &) 480 ) Aol daladlls (gipe ie & 680) Al Jlea)
- (<l 200

diay¥) vie il 7 dacisia Banss sie 350 Gams (9 die 2 adl) adl Joha
Ludail)

L) die el 7 daugia Gassy sie 300 (s g die 2 Ol jed) Jsh
Alaall 4l

: SIS (Lsiw b 1.070.000 ) dleicd) dapanal) a3l

- Lsis 0 500000 dslall il

. Lsie 5 400000 Zilal) uall ailiadl

- Lsiw 5l 150000 ofsaad) ailianll

Gl slises dbaa V) Jlshl G (1) oo

j‘“ ”&j g [ e ;'zj: 2wl i g 50
8.5 8 e 240 7-8 2 il cua
7 5 5600 3-4-5-6 a ke by
Agaplil) iy glad) iy Gk 2 <yl

8.5 7 Aa 90 9 1 35— 3J
5 4 e 220 1-2 2 Ti‘ﬁ_‘d._ ) M‘-’;j

(2023 c¢lsall dll) 380 1 jaindll)

Gt (2) @ala
il

) G olise Js ppne [ 20l
clisally clasgll elyrag ald¥) elugy [ Baldl
elinalls Calalall /5oLl

cecedaanll amy

72



g | S| 2l &
w3 ol (e Badll LinglyiSillelinall pain |
Alle saga cld ddhde cileda
Y Slly GlGAN o Slaglaal) (584 dalac o1
e Lan Lig 50 dadi) e oliy plisall by | 2
sasgll saalall
o Bl Liagloi€all olisal) llalis p2dieg ;
elisal) Jals dahisall clleal)
o Bpais Gliad JBal I clidd) gyla) s 4
aiblee 5ol 5aly Glaglaall Linglgia ala
Oalalall ALl e el g bl a5t 5
ade 2050 Al Gl aeady
ALY T Golay Slana ol Sl i |
glad Jshs ciblee
Gl o il sliadl Ho3 A el 222 | 7
Aaallall sylal) 8 aaly Adlal) alal<aly clnall | 8
dauls lelgay Wiy J8 iud) ae Jualsill o 9
s dod) Glad
) dilsal) Jiluss pan 5858 e elisal dany
LM laclieg dba )l (e ciliindly Joa | 10
Blad) AS)a 5ol 5aby (Je aeluy Lae Wy
o Alale g5y Ay Aplal HalsS eliall bl 1

5eliSlly il (e Mo (g5ine

73




Sticse slunall e o gdgidl llal) aan | 12

s JSdus
e Oalalaial) pe JLaDU Bna L0ad) 4y Hig0 13
alladl Claal gy obisdl
mlae Gaaal gubi e cludl cilabe Jass ”

Laddl) Gead Glewa cangs ALLa) sagall

Aadld) Ll laccal AaSlall lac Lsdl il
LUzl o Jsdall e el ) e Gl | 15
ol

Al lecal L JLay) iy il
3 s e pedl 5 vie Ll A3 | 16

Laglei€s )0 e Aslue dubhy Gaity dlue [Gallly glall plad [ald) a8
c ol Gl sl o el Baal) (sl 3 eV L)y clasled)

o vlae /[ @5 e/ (38l5e) Blanall ChHLAN Cues LAY aSlyims (g0 Halil) uall
Glgin 2305 Adally an¥) lgab Ly 3al Apur (O3S lililly lla¥) S il Wle
i alall i) Lgalaiad e SULA o ¢ oaleil (gginally 580

Ogiall) L\:.A?S.ngumw)sw

74



I51R- 5799 ¢ dus, e

LR g
- ;.-.;;MST@ o /JAW% =

Jaalll o Ao LgualSaily Laulaal) cilasiaal) 5asa Gannd (8 At Aslaal) Aot lusa

Aol aieuall
Fclia cl$d Ao Ldadas L
Gla gl 4 daxa ] (U8 9l) 400 e alla
et - ladl o sle il Sfdufani@elmergib
Mofr89@gmail.com adit hy
oSl g A asa)
adl agaall — palas aolua
-4'99-“-‘* &Mﬁ“be,&ﬂ
Ao

Agsalaall Clasleal 53sa Cpent 8 Wyens Al Lsladl e Capall ) Ayl cdan
Coacie) My daldiveal) daaill 3t dal e dnalaall Glasled) 5asa awa daals
eea Gl Hlan) Greadiul Gus (AT deasl) meid) alasial e dalal
aall 3654 ) deliall GIGED o oSl Auhal) adine (e daadail)l Cilosbed)
LA e lall JSgiall 4S54 — 251330 Gle lall pual) 458 — 481380 cile liall
CHIY) gnte pad Aally (ARS8 aalsally oLl dge delical dilajll 4S54 —
5 bl (25) ais &5 Caus ¢ Bgana " 25" apaa e wlllly cpuibasally aludY) el g
ast elasy) culld aladiu) @5 ¢ (03) mlla Lully (01) 8lly (21) & lasia
Jalaae T—test ladly, ALl GLa¥) Gl Ggunpm Jala V) Jalaa ¢lgie yliidly
Jyeagll (R BLLYI dalaa, Cigipan — g aadslaal 5 LS Ul clally Gual
Al Daulaall daalie @llia =1 o lgie il Bae ) Al coals 8y il )

075.2 dsuiy (5 3.76 ale Jassia Lupaslad) Slagleal) 5353 st b

75



) b Al sle) o A alaall clogled) 53sal Ailan] ANa5Y S ang -2
Al due dueliall AN 8 (Gl 2l — elan¥) aedl — (gl 2ol

%78.2 e il dauing (10.05) AN (g5ine i
alaall Gl sk o Jaall clgaal loagill (0 degana ) duball alis
Al Clastaal) & lably (ulid yulaall s38 Jadi o aaag Al daleial) dauladl)
Glaladyl slall @l$Hal ey, (olaall bladl) dalsiuly l$Hal Al sty
Oinaall Cp A 83l B IS aaln s ) aydl olas d8ally A8 geal) L)
Lol ticadl) o) aaadiy , Aaldices bl MATL agd mansy AV daliad) Claaly
Op pend ) ALl devied) ol e GAGE) s ol iy Al
DB (PUA e A58 oIS Jadl Lagh iy s dpe L)y Al Ala) Cilagleal

edinally Al e LgilaisY Jalal)
ABSTRACT

The study aimed to identify environmental accounting and its role in
improving the quality of accounting information and the importance of
improving the quality of accounting information in order to achieve
sustainable development. The study relied on the use of the descriptive
analytical approach, where a questionnaire form was used to collect
applied information from the study population consisting of industrial
companies (Al-Jaid Industries Company Food - Al-Naseem Food
Industries Company - Al-Mutawakkil Plastic Industries Company - Al-
Rateel Company for Manufacturing Building Materials and Plastic
Pipes) The sample belongs to department directors, department heads,
and employees, the number of whom is “25” respondents, where (25)
questionnaires were distributed, and (21) were recovered, and (01)
were lost. And the invalid (03). Descriptive statistics methods and tests
were used, including the Pearson correlation coefficient to measure
internal consistency, the T-test, the Cronbach’s alpha reliability
coefficient, the Barkol-Makhrov-Smirnov test, and the correlation
coefficient R, to reach the results. The study concluded several results,
including that...
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1- There is a contribution Environmental accounting improves the
quality of accounting information with an overall average of 3.76, or
75.2%.

2- There is a statistically significant effect of the quality of accounting
information on the dimensions represented by (the economic
dimension - the social dimension - the environmental dimension) in the
industrial companies of the study sample at a significance level of 0.05)
with an overall effect rate of 78.2%.

The study concluded with a set of recommendations, the most
important of which are: Work to develop and improve accounting
standards related to the environment. These standards must include
measuring and disclosing information related to the environmental
impact of companies and the sustainability of business activity.
Companies must make reliable and transparent financial disclosures
regarding their environmental impact so that this contributes to
increasing confidence between investors and other stakeholders and
allows them to make decisions. Sustainable, and encouraging
integrated sustainable reports. Companies should rely on integrated
sustainable reports that combine financial, environmental, and social
information in order to provide a better understanding of the company’s
performance through the comprehensive impact of its activities on the
environment and society.
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Abstract:

This study focuses on the fisheries in two Libyan ports, Tobruk and Ain
El Ghazala, and highlights the differences in fishing methods and catch
quantities between the two ports, in addition to the concerns and awareness of
local fishermen about endangered species. The study found that the large
dredgers that fish between depths (70-400 meters depth) in the port of Tobruk
dominate the fisheries in the Tobruk, with fish of the Sparidae family forming
about (37.14%), followed by Mullidae with a percentage of (31.43%), and
then Sserranidae (5.71%). While in the port of Ain al-Ghazala, small wooden
boats were used in fishing operations, where the catch (729 kg) of fish of the
Sparidae family constituted (55.56%) of the catches in the port of Ain al-
Ghazala. On the other hand, there are concerns about the use of banned
“gallows nets” targeting endangered sea dogs. It was found that the awareness
of fishermen: 90% of them have knowledge of endangered species, mainly
through observation. 90% practice catch and release of endangered fish. The
researchers recommend implementing measures to restrict nets and protect
species at risk. Encouraging sustainable fishing practices and habitat
conservation. More research on invasive species and their impact.
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Abstract

The study aims to determine the role of the use of solar energy in
achieving sustainable development and protecting the environment, a
case study of Libya. The method of exploratory and confirmatory factor
analysis was used. To achieve the goal of the study, the researcher
relied on a questionnaire that included (19) items, and the answers
were graded according to a five-point Likert scale on a sample
consisting of (100) faculty members. The results of the statistical
analysis, the data of the exploratory factor analysis showed that the
answers of the study sample revealed three latent factors, and after
performing the orthogonal rotation process (Varimax), it was
confirmed that there are three latent factors that explain the variation
in performance on the scale, while the confirmatory factor analysis
achieved confirmation. Results of exploratory factor analysis through
fit indicators for the model consisting of three latent factors. The
results of estimating the regression model for these factors also
showed that there is a positive and statistically significant relationship
between sustainable development and solar energy. While the
relationship between environment and solar energy is weak and
statistically insignificant.

Keywords: Solar Energy, Environment, Sustainable Development,
Exploratory Factor Analysis, Confirmatory Factor Analysis, Factor
Rotation.

JEL Classifications: K32, P18, Q01, Q2, Q32.
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-~ Data
-A- Simulated data from parallel analysis
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0.609 0.595 ql9
0.75 0.48 ql8
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0.565 0.563 0.335 q9
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0.457 0.71 q2
0.672 0.554 q7

Nofte. Applied rotation method is varimax.
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0.026 Root mean square error of approximation (RMSEA)
0 RMSEA 90% CI lower bound

0.075 RMSEA 90% CI upper bound
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Abstract:

Fish farming activity is considered one of the most important
activities that can support spatial development in eastern Libya, by
exploiting untapped fish farming resources, creating job opportunities,
and supporting national income. However, success in this requires
studying the current situation, the available capabilities, and the
obstacles facing the sector, through developing thoughtful plans aimed
at its growth and development on scientific, economic and social
foundations that guarantee its success and continuity. Investment in fish
farming is considered one of the most important drivers of
development. one of the most important possibilities available in
eastern Libya are the environmental factors suitable for fish farming,
and the presence of sites suitable for different fish farming systems,
such as Ain Ghazala, Umm Hafeen, Ras Al-Hilal, Ain Zarga, Ain Al-
Zayana, and other sites suitable for fish farming. On the other hand,
there are many restrictions and obstacles that threaten the rapid and
sustainable development of the fish farming industry in eastern Libya,
which discourage investment in it or have caused it to stop, such as the
lack of availability of fish feed and fertilizers, the lack of techniques
and technology for producing feed, and the lack of trained workers. In
this study, future scenarios were presented to overcome these obstacles
if national efforts were combined to develop and enhance this vital and
important sector.

kay words: fish farming; eastern of Libya; potentials; Obstacles;
Development projects.
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Study of the effect of sea water on reinforced concrete structures in Libya
Abstract

Given the length of the Mediterranean coast in Libya, where corrosion of
concrete and reinforcing steel is a major problem that many cities suffer from,
industrial facilities, residential buildings, and concrete bridges are all affected
by these natural factors. Accordingly, precautions must be taken that will
ensure sufficient durability of the concrete, and ensure the buildings’
resistance to marine influences throughout its intended functional life.

The problem of corrosion of concrete and corrosion steel reinforcement in
coastal concrete structures has increased recently. It is considered one of the
important problems that must be faced in a correct scientific manner so that
the structure does not turn into a structural structure that is unable to bear the
loads applied to it, as the prevailing environmental conditions in coastal cities
affect the durability of materials. Structural construction used in these
concrete facilities. Working to reduce corrosion on the structures and their
treatment, and obtaining the minimum required for pressure resistance is
considered a necessary condition in carrying out any concrete work

This research presents a laboratory study to determine the extent of the effect
of sea water on concrete. All tests were carried out on the concrete mixture
materials, including cement, fine and coarse aggregate, and were in
accordance with Libyan specifications. Among them, a reference concrete
mixture was made and three concrete cubes were made for ages 28 days, 60
days, 90 days, and 265 days and immersed in water for each period of time,
as well as the same number but immersed in sea water, as well as the same
period of time after coating them with bitumen, epoxy, and polymer and
immersing them in sea water, and conducting a compressive strength of
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concrete test for the concrete. For all time periods and determine the chloride
and sulfate content.

It was found that the uncoated samples and those coated with polymer, epoxy
and bitumen were not subjected to, through visual examination, that they do
not suffer from any signs of corrosion cracks on the external surfaces. Also,
the strength compared to the 60-day resistance increases with time. The
strength reached the cubes not coated with materials. An increase of 24% over
28 days. The strength of those coated with the materials also reached a 40%
increase compared to 60 days and 365 days. Therefore, the strength increases
with time and the ratio of water to cement we recommend using.
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PORT SERVICE QUALITY FROM

SHIPPING AGENTS PERSPECTIVE
Empirical Study on port OF MFZ

ABSTRACT

Growth in services has accelerated in the last ten years of this
century, having had the greatest impact on the economic architecture
worldwide. In addition, The results of research conducted on the term
services quality and its dimensions in terms of concept and application
have contributed to improving investment, reducing prices, achieving
profitability and customer satisfaction.

On the other hand, despite numerous studies in the field of port
services and maritime transport quality, they are still few and not
sufficient. In order To understand and fulfil the desires and
requirements of port clients (shipping lines and cargo owners), The port
management and operator should focus on determining the type of
service and its relative importance in terms of affecting customer
satisfaction and the ability to determine the level of satisfaction, which
leads to a deep understanding of the customer and thus avoid mistakes
and improve the rate of speed in providing services. Conversely, the
low level of port services and their unreliability leads to a decrease in
customer trust and loyalty to the corporation and thus a lower level of
satisfaction with the service provided.

This paper came to promote the concept of PSQ and its impact on
customer satisfaction in the research sample (port of MFZ). After
reviewing the previous studies, a conceptual and improved model of
service quality ROPMIS consisting of six dimensions of service was
proposed. the Literature Review, Surveys, and interviews were used as
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tools to collect data. The reliability and validity of the model were tested
and found to be measurable.
Key worlds: quality, service, satisfaction, port, customers, dimension.
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Summary
The study reviewed the infrastructure of most Libyan ports, as they
are considered one of the most important sectors that contribute
effectively to supporting the national economy, as they receive the
largest proportion of import and export traffic. Therefore, they directly

affect the stability of the local market and have a clear impact on the

development plans and programs set by the government.

225


mailto:Saad@libyansteel.com

According to the statistics and data contained in the study, it was noted
that there is a decrease in the number of ships in some ports while
their number increases in other ports, although most of these ports are
equipped with the necessary equipment, facilities and infrastructure.
This in turn leads us to the possibility of benefiting from the activation
of the African Continental Free Trade Agreement and the trend towards

adopting trade. Transit as one of the sources of national income.
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The Eastern Mediterranean region is considered an important
cultural, social, economic and environmental center, and covers a
network of marine and coastal areas extending to more than 1,500,000
square kilometers. This region has a total population of about 320
million people distributed among Greece, Cyprus, the Turkish Republic
of Northern Cyprus, Lebanon, Syria, Egypt, Palestine and Libya.

40 years have passed since the conclusion of the Third United
Nations Conference on the Law of the Sea, which led to the opening
of the door for signature to the United Nations Conventions on the Law
of the Sea (UNCLOS) in 1082 AD. The goal of the Law of the Sea is
to establish a “system of law for the seas and oceans” based on the
principles of peace, security, cooperation and friendly relations
between Countries: 168 countries have joined the Convention so far
— including Lebanon in 1995 and Palestine (the Convention adopted
the rules of customary international law in 2015). Most countries also
accept that the texts of the Convention reflect the rules of customary
international law, which represents one of the main achievements
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Abstract

Desalination techniques play a key role in the development of
human life in areas where there is a shortage of drinking water
resources. Recently, these technologies have become widely
distributed throughout the world, particularly to coastal areas as a
permanent source of nutrition, as many countries adopt these
technologies to secure freshwater supplies to consumers around the
world. It has been found to have a direct and indirect impact on
different environments. This situation has prompted the need to
provide scientific research on environmental impact assessment for
these techniques on coastal environments.
Which this study has conducted to evaluate the environmental impact
that comes out from sea water of Sabratah and desalination station of
Alkhums which these sources depend on the multi- impact
evaporation technique by analyze some of physical and chemical
properties of returned water from desalination process and compare
the concentrations by the standard specifications of the
Mediterranean sea by collect three samples, sea water enter in
desalination process , returned water after the process and sea
water of sabratah. The obtained results showed the concentrations
of sea water and the returned water from desalination station are
higher than the standard concentrations of the Mediterranean sea
and this indicates the presence of pollution in the sea water.
Keywords: Desalination station, Standard specifications, the returned
Water, Alkhums, Sabratah.
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Abstract
Through studying the international Maritime Distress and Safety
System (GM D S §(
the following was concluded : the ease of using this system in the
event of any accident that poses a danger to the ship
such as fire, collision, or abrasion so that this system can send the
distress signal from ships in distress to the shore via satellites and
terrestrial communications devices(MF,HF,VHF ) using selective
digital calling technology (D.S.C)

Search and rescue teams were able to save the lives of thousands of
people was working at sea with the help of this System.
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Abstract

Usually, countries base their economic strategies and visions on what
is available to them of relative and competitive privileges, of which
the most important depends on the use of natural resources.

There is no doubt that relying on a single source of income is a risky
matter, in light of the local and international changes, and what this
obstacle represents in its development as a result of the fluctuations of
this source.

Thus, the importance of free zones and transit trade emerged as one of
the effective tools in the economy of countries due to their ability to
condition and adapt to accommodate these changes, and achieve a
number of goals provided by their specificities and investment climate
as an attractive environment and exercising their effective role as a
basic foundation and starting point to practice transit trade activity
across the world.

All of that has made it situated at the top of the most influential
economic patterns in achieving growth and stability and contributing
to the gross domestic product (GDP) of some countries.

In this paper, a descriptive approach was followed to describe and
review the theoretical aspect of defining free zones and distinguishing
them from other economic types and its specificity according to the
legislations regulating their work as well as presenting Misurata Free
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Zone and its seaport as a model for this economic model and one of
the basic pillars of transit trade in Libya, showing the results of studies
prepared by the Zone in regard to the expected volume of demand for
its activity as well as the targeted trade corridor from there towards the
landlocked African countries.

This paper covered the concept of free zones and their historical
development, the elements of their establishment and success, the
privileges and exemptions they enjoy and their types, and the
legislations regulating their work. It also addressed the concept of
transit trade and its connection to free zones in general and Misurata
Free Zone in particular and its role in supporting and making this
activity successful in Libya.
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Summary :

This topic dealt with a great deal of importance, and one of the most
important thorny issues, which are the issues of maritime navigation
accidents, problems of maritime borders, the risks of maritime
collisions, ship terrorism, and other risks that threaten the marine
environment, which are linked in their entirety to the most important
modern risks that are related to sustainable development, which are:
The risks of marine environmental pollution, which are linked to the
human ability to live in light of the escalating threats and dangers that
arise over time, and with increased development, development and
progress at all levels in the near and distant future, especially the
industrial revolution and the growing desire among countries to build
wealth, and as a source of regional and international conflicts, past,
present and future, This research aimed to highlight the necessity of
providing international protection for marine waters from the dangers
and pandemics that are increasing day after day, by shedding light on
the sources of cognitive and technical protection at the heart of the main
agreements, and how to implement them. To find effective solutions to
get out of the crisis and address threats by providing legal protection
mechanisms. To deter the increase of these risks, the analytical
approach was followed in this research, and it was summarized by
saying that collective solidarity and international efforts, through
intensified efforts and the work of the relevant committees, lead to
reducing the dangers threatening marine life.

Keywords: dangers - accidents - national legislation - international
agreements - maritime custom - safety of life convention - international
protection.
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Summary
This study aims to identify the legal responsibility that falls on the
shoulders of the ship’s personnel when it is exposed to a marine
collision. Given the dangers that the latter poses to the sea voyage and

even the lives of the ship’s passengers and the material and financial
losses it causes, it was necessary to subject the marine collision and the
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resulting Responsibility to a legal system that governs it so that it
preserves the rights of those harmed by the collision. The analytical and
comparative approach was followed in writing this paper to suit it with
the topic. The paper was summarized by saying that human damage has
a role in the occurrence of a maritime collision, and accordingly the
responsibility of the persons causing it is based and it recommends
taking into account safety procedures in navigation. Navy to reduce
these accidents.

Keywords: maritime collision - civil liability - ships - Libyan maritime
law - Brussels Convention - Collision Prevention Convention
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ABSTRACT

In this work, thirty questionnaires were distributed to fishing units in Al-
Khoms port, Libya, between March and June 2021, to observe the control
degree on marine pollution, that produced by them, and link it to the 1V and
V annexes of MARPOL convention. Twenty samples were returned, which
the results were observed from. These results were based on three hypotheses:
(i) The infrastructure of Al-Khoms port, in terms of receiving waste:
where it was found that the port does not have any of the capabilities required
for receiving waste, as well as inspection and monitoring programs on the
fishing vessels, (ii) The manpower of fishermen and ship owners, in term
terms of their environmental awareness level: which appeared that 60% of
the study samples were have a motive to the actual manner to return the wastes
to the port, and (iii) The availability degree of capabilities in the fishing
units in the port to deal with this wastes: it was found that they are not
equipped with any tanks or containers for waste disposal. Therefore: Efforts
must be done to enhance environmental awareness to return wastes to the port.
By developing educational and awareness programs for captains, ship owners,
inspection authorities of port and fishermen as well.

Keywords:Observing, control degree, marine pollution, fishing units, Al-
Khoms port, Libya, IV and V Annexes of MARPOL.
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Summary:
The problem of environmental pollution has become one of the most
important problems that preoccupy humans in the modern era, because of
its harmful effects on it and on living and non-living organisms. Its size has
increased in recent years, its manifestations have multiplied, and it has
reached a dangerous stage, which necessitated the establishment of
international and national legal rules to provide the necessary protection
necessary. And the conclusion of many international and regional
agreements, which together formed international legal rules aimed at
developing solutions to the problem of pollution. Accordingly, the Libyan

legislator took the initiative to establish legal rules aimed at protecting the
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environment from the problem of pollution. Civil liability for pollution damage
also lies in determining the legal basis for this responsibility. Is it based on
error or does it take damage as its basis? This liability is also characterized
by the specificity of the damages that are incurred in order to compensate
for it.

Keywords: marine environment, pollution, legal protection, international and

local laws, Libyan legislation.
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Design of an industrial wastewater treatment system
Abstract

Fresh water is the water that humans deal with directly because they
drink it and use it in the food they eat. Fresh water sources have
witnessed a significant deterioration in recent times due to the lack of
sufficient attention given to them. The factors that cause such a
phenomenon can be limited to the disposal of industrial waste without
treating it, and if it is treated, it is done partially.

As a result of remarkable industrial progress, the pollutants that enter
the water, in general, have increased, and among these pollutants are
what are known as toxic elements such as chromium, nickel, mercury,
cadmium, tin, and other toxic elements, as well as some other
compounds that may not be toxic if they are present in small
concentrations, and their fatal danger increases as they increase. Their
concentration in water increased as organic compounds, acids, nitrates,
etc.

Given the pollution that occurs in some of these sources as a result of
industrial waste, sewage, and some other environmental incidents,
treatment processes have become an important priority to reduce
industrial pollution by treating industrial water before releasing it into
the surrounding environment.

In this study, a proposal was developed for the units that must be
available in the industrial wastewater treatment system, which contains
acids, bases, and toxic elements. The design of this system was
proposed after conducting a set of analyses of a sample of polluted
water to identify its components, as well as the results of the analyses
that were conducted to ensure the efficiency of the system. After the
treatment process that was designed, it was proven that the proposed
system contributed to a very high level of water treatment.
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Abstract

This study aimed to know the degree of use of management information
systems and its relationship to improving oversight among job leaders from
the point of view of employees at the National Institute for Oncology in
Sabratha.
With the rapid development and change in information systems, modern
management concepts, and control concepts and methods, and in view of the
increase in the number of employees at the institute, as well as the weakness
of administrative control, especially over the performance of institutions,
which may come to the forefront of the problems that capture the attention of
the state and citizens, there has become an urgent need to use administrative
information systems and know their relationship to improving...
Administrative control so that the organization can continue and grow and for
workers to have skills that make them able to carry out their tasks better
because this will reflect positively on their performance. So, the problem of
the study lies in answering the following question: What is the degree of use
of administrative information systems and its relationship to improving
control among functional leaders? At the institute from their point of view. To
achieve the goal of the study, we used the descriptive analytical method. The
results of the study showed, through statistical analysis of the study data, that
there was a statistically significant effect of (71.8%) for the dimensions of
management information systems on improving administrative control at the
institute. There is also a statistically significant impact of the dimensions of
administrative information systems, represented by information devices and
tools, software, human supplies, and quality of information, on improving
administrative control at the National Institute for Oncology in Sabratha.
Accordingly, the study recommended working on developing an integrated
plan to further develop and modernize the work of the institute’s information
and control systems, including advanced devices, continuous training for
employees, monitoring the software used in the system, and developing
technological aspects.
Keywords: information systems, administrative control, performance,
administrative leadership..
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Abstract

Trying to catch any type of marine life must study all the factors through
which the fishing attempts are successful and feasible. To achieve this,
we must know how, where and when to fish. All of these questions find
their answers through studying the environmental behavior of marine
life.

In the first part of this research, knowledge and study of the
environmental behavior of fish and marine life in general were
addressed by specialists in marine fisheries, and the focus was on two
types of environmental behavior. The first type is innate (instinctive),
which we are interested in studying, and the second is acquired and
acquired as a result of exposure to a specific factor. Discussing the
factors affecting the behavior of marine organisms.

In the second part of the research, the purpose of studying
environmental behavior in marine fisheries was addressed, which is to
harness and exploit this behavior in the fishing process, to shorten the
time and reduce the effort expended in fishing operations, as well as to
increase the production of caught marine organisms to the maximum
possible extent.

In the last part, it was explained that knowing the behavior of marine
life is the key to successful fishing, through knowing the location and
time of the presence of the fish to be caught. Just as environmental
behavior, including the expected actions and reactions of fish, has a
major role in determining the type and efficiency of appropriate fishing
equipment, it also enables us to know The maneuver to be followed.
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Abstract



A field survey was carried out in four active landing sites: (i) the Tobruk
port, (ii) Al-Atrak port, Tobruk, (iii) Marsa Al-bardi and (vi) Ain Al-
Ghazala lagoon, on the coast of Tobruk region, between fall 2019 and
winter 2020. Each fishing unit present at the study stations was
submitted by descriptive form, at the survey time, to collect information
on: (1) sites and boats: 20 fishing-units out of 101 fishing units were
studied in this work, (2) labor and fishermen: up to 83.7% of the
studied labor are permanent, 8.7% for maintenance workers, and the
temporal fishermen do not exceed 7.6%. About 32.6% of fishermen
were Libyans and 67.4% Egyptians. (3) Fishing units, count and their
three types: Flouka (84.2%), Mator and Batah (10.5%) and 5.3% for
the trawlers, (4) fishing gears, caught fish species and the activity
seasons: the fishing rods (hooks) were the most used (26.2%), followed
by longlines (21.3%), set gillnets (18.0%), and trolling lines by 14.8%,
meanwhile trawling, spear (shot guns) and blasting were the least by
4.9, 6.6. and 8.2 %, respectively. Either; the existing problems in the
region; including forbidden fishing methods that sabotage fish shelters
and small stages of fish, bypassing the seasons of suspension of fishing,
and the failure of fish marketing and handling, and the lack of data and
statistics as well. Therefore it is necessary to activate local
administrations, because of their responsibility in supervision, planning
and development, to regulate the fisheries industry and exploit the
available abilities, to increase the income from this economic sector.
This work was an achievement as a start to put reliable statistics with
realistic information, to understand the dimensions of coastal fishing
and the productive capabilities of this sector locally, which helps and
facilitates the development and planning of research in marine wealth
field.

Keywords: Fish-landing ports, Fishing units, Fishing gears, Tubruk
coast, Libya.

INTRODUCTION:

The Libyan coast is characterized by its relative stability and lack of
contrast, with its low and gradual extension of its continental shelf. This
coast is distributed over it by 135 fishing sites; 76 sites are permanent,
and 59 are seasonal (FAO, 2005), in three sectors from west to east (Al-
Zigozi, 2006 and Abu-Madinah, 2008): (1) western coast: 34 sites
[25.2%]: from Ras Jadir (the Libyan-Tunisian border) till Misurata, (2)
Sirte gulf in the central region, 32 sites [23.7%]: between Ras al-Burj



and Tukarah, and (3) the eastern coast with 69 sites [51.1% of the total
fishing sites in Libya]: from Tukarah to the Libyan-Egyptian border, in
which many traditional and industrial fishing fleets operate (Buzaid,
2008). However, the recent contribution of the fisheries sector to the
country's social and economic development is dramatically lower than
expectations. It is recognized that this contribution would be significant
if this wealth was fully generated, exploited, and shared beneficially
more to the local and state power men of this sector (FAO, 1996).

Because fishing units and gears in ports and harbors are essential part
of the success of the fishing craft. For assisting and encouraging the
fishermen to practice this craft, especially the presence of the fishing
units and gears, is the main artery to link between the activities, that are
carried out in the fisheries, and the activities those are performed on
landing-sites: from maintenance works for boats, trawlers and ships, to
handling and storage works, which are related to fisheries (Al-Arafi,
2008). In 1993, a survey of the fishing fleet along the Libyan coast was
conducted (Lamboeuf & Reynolds, 1994), and another investigation of
artisanal fisheries along the Libyan shores was conducted by Lamboeuf
(2000), with a look at the fish species community as well.

Fishing vessels in Libya are classified according to Law No. 14, (1991):
(i) Coastal fishing boats: they are equipped with appropriate
equipment for coastal fishing and their sizes are: (1) Small (4-9 m):
moving away from the port for a day, (2) medium (10-14 m): its sailing
duration does not exceed three days, and (3) large (15-18 m): it does
not fly over the seven days. (ii) Industrial fishing vessels: including
all designated vessels for different fishing methods, especially trawlers,
employing between 11-17 people (Buzaid, 2008), that are prepared by
high specificities, from the size and capacity, represented in engine
power, equipment, devices, storage and refrigeration, processing and
preservation of marine products, that suitable for working away from
the shores, and for long durations (Said, 2006). Locally; Batah vessels;
are mainly used near the coasts with trammel nets (Trimalia), and pots
for catching octopuses, as well as the fixed and Encircling gillnets
(Tahlig and Kellabia Khannagah) (Buzaid, 2008), to capture the
benthic fishes (Al-Arafi, 2008), sardines Sardinella spp. and mugils
Mugil spp. as well (Said, 2008). Batah vessels are sized approximately
6 m, meanwhile the the Flouka boats ranges between 3 - 7.5 m, and the



mator boats with 12 — 13 m size in average (Lamboeuf et al., 2000),
meanwhile the lampara boats are sized between 8 and 17 m, with an
average of 12 — 14 m. The lampara fisheries need large boats, because
they include a lot of fishermen and a large sizes of seine net as described
by Lamboeuf et al., (2000).

Lamboeuf et al., (2000) indicated that the batah and flouka boats are
powered by outboard engines with 15 - 25 HP power, made by the
Japanese industry, some flouka boast have large engines with 55 HP.
Meanwhile mator and lampara boats have inboard engines with 20 - 320
HP, unless a few of large boats that exceed 450 HP. Such boats are
similar to those listed by shipbuilders in Tunisia, Libya or Egypt,
whereas the engines, from the Japanese or English industries, especially
the trawlers have inboard engines with a power, up to 900 HP (Buzaid,
2008).

Fishing methods and gears can be defined as (Law No. 14, 1991): they
are devices, machines and methods that can be used in the exploitation
of marine wealth, including fishing boats. In the Libyan coast, most of
the used fishing methods are old, known and various, and used in differ
ways, according to Lamboeuf et al. (2000) and Al-Arafi, (2008): (a)
fishing areas, (b) fleets, (c) gears, and (d) targeted species. However,
Al-Arafi (2008) pointed out that fishing methods and gears in Libya
have not been developed to the required technical and technical level,
which many countries with interest in this field have approached, due
to the state of the power men, who they lack the skill and competence
to run this sector, and they lack the awareness of the importance of
marine wealth as a vital productive sector, that contributes to the
national economy, in addition to the lack of training courses, and the
lack of modern gears in this field. Lamboeuf et al. (2000) indicated that
the Libyan fisheries are standing on: (1) artisanal fishing, (2) purse
seine nets (lampara), (3) trawling nets (4) tuna fishing (Reynolds et al.
1995), and (5) trammel, fixed and set gill nets (Law No. 14, 1991).

In Al-Butnan area, it is difficult to define fishing areas precisely, even
by specified geographical boundaries. However, depending on the field
trips to the harbors and fishermen gathering points, in the area from
Bumba Bay to Bardiyah shores, It could be divided into (Abu-Madinah,
2008 and Al-Arafi, 2008): (1) Bumba Bay: it is from Ras Al-Teen



(west), to the al-Marsas area (east), and locates within the shades of Al-
Jabal Al-Akhdar heights, (2) Al-Butnan coast: extending from Tobruk
Bay till Ras Abu-Sheka, protected by the hills of Al-Butnan and Dafna,
some of its fishing sites are seasonal and almost stopped in the winter,
such as the fishing pier of Lak Marsa. (3) Bardiyah: From Marsa Al
Bardiyah to Ras Al-Ramla in the east till Ras Abu-Sheeka in the west,
this area is a relatively enriched by fishes, especially due to the shelters
in bays and valley openings.

Serebetis (1952); Lamboeuf et al. (2000) and IUCN, (2011) indicated
that between 1950-2000, the craft vessels increased dramatically from
220 to 1,266 units. About the industrial fishing vessels, they consist of
privately-owned trawlers, with 13-33 m length (FAO 2005). The
number of trawlers has increased from 10 to 140 fishing units, between
1950 and 2008 (Serebetis 1952 and Sacchi 2011). Most of the Libyan
fish catch is sold fresh in markets of the medium and large cities.
However, a part of the small-sized fish is directed to canning projects
or as diet in the fish-farms (Reynolds et al. 1995). The fish marketing
chain has been improved relatively, since its privatization, with the
presence of facilities are specialized for the marketing and handling
(Otman and Karlberg 2007). However, since the onset of the conflict in
Libya in 2011, fishing activities can no longer be controlled, especially
those represented by foreign fishing companies that engage in illegal
fishing, in addition to the recent spread of the banned blast fishing
widely in the Libyan fisheries, since the spread of weapons and bombs
illegally in 2011, causing massive damages to the marine environment
and fisheries. It should be noted that the seafloors, especially shallow
areas, that affected by explosives, need more than 20 years for recovery
(UNEP, 2005).

Historically, several studies were conducted on Ichthyo-fauna
disaggregation, Vinciguerra (1881), who recorded 17 species as one of
the first studies in Libya, and with more ichthyo-fauna studies in Libya.
The number of known species has increased rapidly in the early 20"
century (Ninni, 1914; Vinciguerra, 1922 and Tortonese, 1939), when in
its second half, more detailed studies were carried out as well. Take an
example, Aldebert and Pichot (1973) focused on some flat fishes,
meanwhile Duclerc (1973) studied the scorpion fishes. Also, some
other surveys in the western region in 1972 has listed 62 species (Gorgy,



1972). A total of 131 fish species have also been recorded by Sogreah
(1977). In 1977, about 39 cartilaginous and 185 bony fish species were
listed by Contransimex, (1977). Zupanovic and EI-Buni, (1982)
reported in a survey, using bottom fishing gears, that Libyan waters
are likely to be moderately productive, and the Libyan fishes were
mainly associated with the icthyo-composition in the eastern
Mediterranean. As well as, in the Levant Basin in eastern Libya
(Benghazi region), a list of bony fishes is appeared, with a total of 201
species from 71 families and 15 orders (Hassan and Silini, 1999), as
well as, the survey studies of Wadi Alkouf included the fish species by
(ACSAD, 1984 A&B), Shakman and Kinzelbach, (2007 A&B) referred
to the Ichthyo-fauna disaggregation model in the coasts of the western,
central and eastern regions in the Libyan coast are rated by 60, 22 and
18%, respectively, these values were obtained to calculate a weighted
average of the catch composition for the coast entirely.

On the other hand, it should be noted that there are records of invasive
fishes via Lessepsian migration to the Libyan shores as indicated by
Ben-Abdalla et al., (2005), including some commercial fishes were
recorded since its first appearance in Libyan waters.

Among the benthic fishes in the Libyan shores, the most important are:
Muraena helena, Conger eels Conger conger, Groupers Epinephelus
Spp., Serranus cabrilla, Sciaena umbra, Goatfish Mullus spp., Salema
Sarpa salpa, Red porgies Pagrus and Pagellus spp., Saddled bream
Oblada melanura, Parrotfish Sparisoma cretense, Scorpionfish
Scorpaena spp. and others (Al-Arafi, 2008). In addition, the migrant
pelagic fishes that move in mainly certain paths, it could be intercepted
and captured by special nets or traps, especially after spawning and
during their return to their habitats, some of them are distributed in
Tobruk shores, most of them are listed by Al-Huni & Al-Kabeer, (1995)
and Al-Arafi, (2008): Tope sharks Galeorhinus galeus, Spurdog
Squalus acanthias, Guitarfish Rhinobatus rhinobatus, Thornback ray
Raja clavata, Round stingray Taeniura grabata, Sardine Sardinella
spp., Tuna Thynnus spp., Grouper Epinephelus spp., Epinephelus
guaza, Seabass Dicentrarchus spp., Bluefish Pomatomus saltator,
Horse-mackerel Trachurus spp., Leerfish Lichia amia, Great amberjack
Seriola dumerili, Common dolphinfish Coryphaena hippurus, Annular
sea bream Diplodus annularis, White sea bream Diplodus sargus, [



Oblada melanura, Gilt-head sea bream Sparus aurata, Swordfish
Xiphias gladius, Garfish Belone belone, Common sole Solea solea,
Gray Triggerfish Balistes carolinensis and so others.

This study is an attempt to focus on the coastal area, with the aim
of: (a) determining the most important fishing gears, specifications of
the fishing units, the activity seasons, fishing effort and the seasonal
productivity, with the present fishermen in this area (b) identifying the
status of Ichthyo-fauna, that collected as catches with fishing gear (c)
comparing (as possible) between the study stations, related to fisheries
and their differences, and (d) Contribute to establish and modernize
statistics and database of the marine fisheries, using scientific
frameworks, to organize and increase their productivity in the future.

METHODOLGY:

The field survey was carried out between Fall 2019 and Winter 2020
according to MBRC, (2006); Al-Arafi, (2008) & Abziew, (2016). A
descriptive form was presented for each fishing unit in the study stations
at the survey time. Four active landing-sites were visited (Table 1 and
Figure 1) to collect information on: (i) case of sites and their fishing
units, (ii) manpower and fishermen (count and nationalities) (iii) count,
types and characteristics of fishing units, as well as types and power of
engines, (iv) types of fishing gears and fish species that caught in the
study sites, and their activity seasons, in addition to the recent problems.
The collected data were analyzed using MS Excel 2010.



Table (1): Description of the landing sites in the study area (A): Port of
Tobruk, (B): Al-Atrak Harbor, (C): Ain El-Ghazala
lagoon and (D): Marsa Bardiyah.

Description Location (iii) Name

A permanent landing-site in Ain Al-Ghazala lagoon, locates 30
km from the southeast of Al-Tamimi (i), west of Tobruk and
south from Bumba. It is a firth that deepens for a distance of
about 5.6 km, from north to south, with 1.5 km width. the island
of Al-Marakib, in front of its entrance, works as a natural barrier
against the waves and the northern winds (ii). depth 0.5 - 3.5 m. 23° 17 54" E
not suitable for a large port, the entrance is 1.5 m depth. with

rocky seafloor (iv). There is a berth of 70 m long wooden dock,

with a refrigerator, marine wealth office, and a coast-guard

point (ii).

32°11'30"N
Ain Fl-Ghazala

The best natural location, at the Libyan coast, as a commercial

port and permanent fish landing site for vessels and an oil

terminal. It is protected by Tubruk peninsula at the north and

south, against the northern, west-northern and southern winds

(ii & iv). Bay of Tubruk is a firth with 4.5 km length and about

2 km width at the entrance (iv). Its deepest point is 35 meters 32° 04' 30" N
(i). Tobruk harbor includes a long berth (1000 m), used for Tobruk Harbor
cargo handling, a part of it is for fishing without fences to 23° 54'48"E
protect its pier (ii & iv). About the old dock - from the Ttalian

era, it has become a port for some fishing boats, some fish

markets, small ice factory with refrigerators, offices for the

coast guard, for marine wealth, and security apartment as well

(i1).
It is south-west of Tobruk gulf, and is one of the economic 3270905"N Apatrak
facilities for fishing units. 23013 sonp  Harbor
In the west of the Bay of Sallum (ii), in the end of tarmac of
Bardiyah road, down from the cliff (i). which is an inactive
opening to a dry valley bordered by steep slopes that protect it 31°45'10"N
Marsa Bardiyah

from the northern winds, its depth is from 3-4 m (iv), and up to
35 meters, resulting from the seasonal silting and floods from
the feeding valleys (i). It is a protected natural site for a
permanent landing site, with a wide concrete berth 100 m long,

25°05'30"E

(i) Reynolds et al., (1995); (ii) Al-Arafi, (2008); (iii) MBRC, (2005);
(iv) Abu-Madinah, H. M. (2008).
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Figure (1): The landing sites in the study area (A): Port
of Tobruk, (B): Al-Atrak Harbor, (C): Ain
El-Ghazala lagoon and (D): Marsa Bardiyah.

RESULTS & DISCUSSION:
Type of fishing units:

In this study, about 20 fishing units were counted out of 101 fishing
units present in the four active landing sites, the counted boats that were
divided into three types: (i) Flouka by 84.2%, (ii) Batah (10.5%), and
(iii) Trawlers (5.3%) (Fig. 2). These pre-dominant percentages of
fishing units are close to results of MBRC (2006) in ports of Benghazi,
and Abziew (2016) records in Dernah. In contrast, a significant record
of 32 units of a trawlers was capturing the bulk of the fishing production
in Benghazi coasts (Buzaid, 2008), and as indicated by Lamboeuf et al.
(2000), in Al-Tamimi and Ain al-Ghazala, Flouka units were used in
less than 50 m depth, while Batah boats are used at depths of up to 5 m
depth.

Size of fishing size:

The small-sized boats did not reach 9 m; such as Batah and Fluka boats,
based on the same model, they have outboard motors as indicated by
Lamboeuf et al., (2000). At the same time, the other fluka boats (8- 45
HP engines), were sized between 10-14 m, regarding to their
manufacture by wood or fiberglass, according to MBRC, (2006) and
Said, (2008) (Fig. 3). Meanwhile there were another ships that are larger
than 15 m, including two trawlers with inboard engines, presented only
in Al-Atark port (with engine power between 25 to 230 HP in this
study), Lamboeuf et al., (2000) who stated that they are relatively
similar to products of the shipbuilders in Egypt and Tunisia.
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Duration of moving and fishing depths

As it appears from figure (4), most fishermen (78.9%) set out with their
boats, away from the shore and return at the same day, whereas 15.8%
return to their areas within three days, (5.3%) have the ability to depart
and return in seven till ten days, especially the trawlers at Al-Atrak and
Ain Al-Ghazala harbors.

About fishing depths, approximately two thirds (63.2%) of fishermen
are working farther from the coasts, deeper than 40 m, meanwhile it
was decreased with shallower areas, till less than 6% of powermen are
fishing in less than 10 m depth (fig. 5).
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Fishing area

Figure (6) elaborates the ratios of fishing fields in the study area, where
31.6% of fishermen (working in Marsa Bardiyah, Tobruk and Al-Atrak
harbor) are discharging from Bardiyah, heading to the Libyan-Egyptian
territorial waters. Equal percentages of fishermen (15.8% for each)
were distributed in two directions: (a) from Tobruk and Al-Atrak ports
to Bab Al-Zaytoun, and (b) from Ain Al-Ghazala to Al-Marsas. Also,
three other directions (5.3% for each) were heading: (a) from Ain Al-
Ghazala to Susah coasts, (b) between east of Tobruk and Qardabah ,
and (c) trawler are moving; from east of Tobruk bay to coasts of
Benghazi. Whereas 21.1% of the samples did not mention their
directions at all.
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Figure (6): The fishing grounds in the landing sites in Al-Batnan, the
eastern coast of Libya, fall and winter 2020.

Used fishing gears:

From figure (7), it was found that fishing rods (hawks) were the most
used (26.2%) by samples at landing sites, followed by types of longlines
(21.3%), set gillnets; locally named by bayatah and mashroh (18.0%),
and trolling lines (14.8%). Meanwhile the least fishing methods in the
study area were: trawling nets, shotguns, and blasting (despite its
damage) by 4.9, 6.6 and 8.2%, respectively. Each fishing uint could use
one or more of fishing gear types, either one at a time, or all together
(Abziew, 2016).
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Figure (7): Types of fishing gears used in the landing sites in Al-
Batnan, the eastern coast of Libya, fall and winter 2020.

Activity durations:

Fishermen in the studied sites, indicated that they work at their
maximum activity between April (11.4%) and June (13.8%), as the first
peak period of the year. Meanwhile the second peak was between
August (9.8%) and October (10.6%) (fig. 8), because of the local storms
in other months, like the most of the Libyan landing sites (MBRC,

2005).
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Figure (8): The activity periods throughout the year in the landing sites
in Al-Batnan, the eastern coast of Libya, fall and winter
2020.

Powermen (fishermen)

At the studied landing sites, (83.7%) were recorded as full-time
fishermen all the year, the maintenance workers for engines and boats
reached 8.7%, whereas the temporary fishermen were no more than
7.6%, as shown in fig. (9). Comparing to MBRC, (2006) and Said,
(2008) in Benghazi area, the recent results were different,. Depending
on the size, area, and the demographic difference in in Benghazi ports.

About a third (32.6%) of the fishermen working were Libyans and
67.4% were Egyptians in Tobruk and around (figure 10). In contrast, to
the diversity in Benghazi, fishing workers were Libyans, Egyptians,
Tunisians, Palestinians and Algerians and Africans as well (MBRC,
2006).
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Weekly and annually production

In term of annual production in fig. (11), the inventory of studied
fishermen showed that nearly two-thirds (63.2%) of them had
production yields ranging between 0.5 - 5.0 tons per year. Whereas the
other two groups (less than 0.5) and (5.0-8.0) tons) annually were
10.5% for each, while the two groups that harvest more than 8.0 tons
were divided about 5.3% for each.

Meaning the categories of weekly fish harvest, a half (52.6%) of the
confined in this work, approached between 50-100 Kg. per week,
followed by 21.1% for a group of 100-200 kg per week, then the harvest
of two categories (more than 200 kg and less than 50 Kg.) on equal
values (15.8% for each) (fig.12).
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Figure (11): Percentages of the annual production of the fishing units
in the landing sites in Al-Batnan, the eastern coast of Libya,
fall and winter 2020.
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Figure (12): Percentages of the weekly production of the fishing units
in the landing sites in Al-Batnan, the eastern coast of Libya,
fall and winter 2020.

Species composition

Some native fish species were listed in this work (fig. 13 and 14). this
list of fishes is mainly similar to Shakman and Kinzelbach (2007 c);
Ghenem et al., (2012) and Abziew, (2016). It has been observed that
the most abundant families in the catch at the four landing-sites are the
sparids, rated by 33.4% as the largest portion in the families of study,
represented by 7 species: Red Porgy Pagrus pagrus, Gilt-head
seabream Saprus autratus, Black sea bream Spondyliosoma cantharus,
Common pandora Pagellus erythrinus, Saddled bream Oblada
melanura, Bogue Boopes boopes, and White sea bream Diplodus
sargus by 12.5,5.2,4.2,4.2,3.1, 2.1, and 2.1%, respectively. Followed
by the Serranidae (19.8%); including Dusky grouper Epinephelus guaza
by 15.6%, and White grouper Epinephelus aeneus by 4.2%. Only
Mullidae (12.5%), was represented with the Red mullet Mulllus
barbatus only.
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On the other bank, the least landed by the fishermen in the study stations
were from Mugilidae and Scorpinidae families in equal proportions
(2.1%), followed by the Corphaenidae, which includes the Dolphin fish
Coryphaena hippurus, and Solidae by Solea vulgaris by 0.5% as a one
of the least fish families appeared in the study (Fig. 16 & 17). Whereas,
Mollusks, especially Cephalopods (3.1%) represented by Loligo
vulgaris [1.0%] and Sepia officinalis [2.1%] as well.

Elasmobranches had their presence by 4.2%, among the families, such
as the Copper shark Carcharhinus brachyurus [2.1%], which was
reported by Buzaid and EI-Mor, 2015 (2015) in Ain Al-Ghazala lagoon,
and the Guitarfish Rhinobatus rhinobatus [% 1.1], that was studied by
Buzaid, (2019) in Dernah coasts, and Tope shark Galuerhinus galeus
by 1.0%, which appears in eastern Libya, including Susah shores
(Buzaid, 2017) (Fig. 13 and 14).

An Ichthyological study like this in the study area, is inviting to take in
consider, when we start to design a strategy to regulate fishing
operations in the coast of Al-Batnan in the Libyan east, regarding to the
commercial families mentioned above, depending on the biology and
behavior of their species in their habitats (Ghanem, 2005 & Ghanem et
al., 2012). Also, Solea vulgaris (0.5%) as among the least-present
species, as indicated by Ghenem et al., (2012) in the Syrian Coast of
Almontar in Tartus, because these fish species are captured, using
mainly different fishing methods, to those recorded in this study.

Although the quantities of invasive fishes are less landing than the
native species in the study area, as Abziew (2016) praised in the coasts
of the Dernah coast, some exotic fish are more adapted to the nutritional
conditions and have a wide food spectrum, such as the Red squirrel fish.
Sargocentron rubum (Whitehead et al., 1986; Ghalia & Ibrahim, 2004),
which is found recently in Bardiyah coast, although it is not landed at
the site because it is not targeted (Stirn, 1970).

In general, it can be said that the fishing production in the study area is
relatively low, mainly due to the low benthic organisms in the fishing
area (Arabia, 2011 & Ghenem et al., 2012), in addition to the relative
low diversity of plankton in the Libyan waters, compare to the other
Mediterranean coasts (Buzaid, 2008). However, this amount of
diversity in the catch is acceptable, compare to the other studies in the
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Mediterranean, as reported by lIbrahim et al., (2005); Buzaid, (2008)
and Ghenem et al., (2012), is the state of diversity of seafloors; from
the grassy with the Mediterranean tape-weed Posidonia oceanica, to the
sandy and rocky as well, where shelters of fish populations are found in
this area.
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Figure (13): Percentage of fish families caught by the fishing units in
the landing sites in Al-Batnan, the eastern coast of Libya,
fall and winter 2020.
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landing sites in Al-Batnan region, the eastern coast of

Libya, fall and winter 2020.
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Recent problems

Problem of minority Libyan power men in this field still exists. In this
work, it was found that all fishermen in this study were of the two
nationalities, Libyans and a majority of Egyptians, compared to what
was recorded in MBRC, (2006) in Benghazi, where the majority is
combined by Egyptians, Libyans, Tunisians, Palestinians and a fewer
Africans in the old and new ports. Despite the presence of some Libyan
young fishermen, they do it as a recreation manner, not as a profession,
due to their weak outcomes and capabilities, and there are no supportive
and encouraging foundations for training and professionalism in this
field. Also, it was found that fishermen have a desire to apply modern
fishing methods in order to improve production. However, the problem
is the lack of support from the government or the local citizens, as
mentioned by Abziew (2016).

Either, the puffer fishes lagocephalus spp. (fam. tetraodontidae)
recently recorded in large numbers, colonizing the eastern coast of
Libya dramatically, even Ben Abdallah et al., (2005) and Abziew
(2016) referred it as one of the worst invasive species in the Libyan
coast, affecting the marine environment and the fisheries, with its
aggressive behavior, it is causing great ecological pressures on marine
communities in the region (Sala et al., 2011), and most of these alien
species can also pose economic risks (to fisheries, tourism and
aquaculture) and health as well (Pimentel et al., 2000). Thus the experts
in the Mediterranean are concerned about the increase of exotics till 986
species, as indicated by Zenetos et al., (2010, 2011 & 2012), which are
distributed geographically as follows: the eastern basin (775 species),
in the western basin (308 species), the center (249 species), and about
190 species in the Adriatic sea as well, even the Libyan experts recorded
16 species, and this was the beginning (Ben-abdallah et al., 2005;
Shakman & Kinzelbach, 2007 A, B & C; Milazzo et al., 2012 and
Sghaier et al., 2013).

CONCLUSION

Eventually, there is a lack in the development of successful
management standards, that lead to preserve the marine wealth, and to
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develop the economic and social life of the region and workers in this
productive sector in the landing sites and fisheries in the area of Tobruk,
like the others locations in Libyan east. Despite the legal legislation,
they need to be updated, starting from; (i) obligating a prohibition for
the fishing methods that destruct the nursery grounds and eliminate
juvenile fishes, and till (ii) working to establish the fishing suspension
seasons and protected areas, according to Law no 14, (1989) locally,
and to Cacaud, (2005) regionally. As well as, (iii) Processing to solve
the failure of fish marketing and handling, even (iv) solve the lack of
data and statistics of these fisheries. Therefore, local administrations
must be activated, because they have direct responsibility to supervise
on the planning and developing the fisheries industry, aiming to
improve the fisheries, and thus to increase the income from this sector.
This study was an achievement as a start to put reliable statistics with
realistic information, to understand the fishing dimensions and the
productive capabilities of this sector locally. Also, it might be used in
more accurate analyzes in the economic fields, and other technical
aspects of fisheries, to assist and facilitate the development of research
in the marine wealth field.
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Abstract

With increasing environmental regulations on ship emissions, the
maritime industry is exploring alternative low-carbon fuels to replace
conventional heavy fuel oil (HFO). This study analyzes and compares
three potential alternative fuels - liquefied natural gas (LNG), liquefied
petroleum gas (LPG), and methanol - in terms of fuel consumption,
emissions, and costs

Using performance data from a two-stroke marine engine at different
load conditions, the annual fuel consumption, emissions of CO2, NOXx,
SOx and particulate matter, and costs are modeled and compared for
each fuel type

The results show that LNG provides the greatest reductions in fuel
consumption and CO2 emissions, while methanol yields the highest
NOx reduction. However, methanol is also the most expensive option

The results provide comparative data to help ship owners and operators
evaluate the viability of transitioning to cleaner alternative marine fuels
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Introduction

International shipping plays an important role in global trade, moving
more than 80% of the world’s trade by volume. However, the large
commercial fleet of more than 50,000 Ship also represents a significant
source of greenhouse gas (GHG) and air pollutant emissions.
International shipping is estimated to account for about 3% of all global
carbon dioxide (CO2) emissions. Other harmful emissions from marine
exhaust such as sulfur oxides (SOx), nitrogen oxides (NOx), and
particulate matter (PM) also have significant environmental and health
impacts To reduce the industry’s emissions and carbon footprint, the
International Maritime Organization (IMO) has introduced a series of
regulations and emissions caps The global sulfur cap came into force in
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2020, limiting the sulfur content of marine fuel to 0.50% from the
previous 3.50%. More stringent ‘emission control zones’ further limit
sulfur levels to 0.10%. In addition, the IMO adopted a priority in 2018
to reduce total annual GHG emissions by at least 50% by 2050
compared to 2008 levels. These more stringent regulations are driving
vessel owners and operators to look for alternative, low-carbon marine
fuels. Conventional heavy fuel oil (HFO) is not controlled without an
exhaust gas scrubber or sulfur cleaner. Liquefied natural gas (LNG),
liquefied petroleum gas (LPG), methanol, and other biofuels or
synthetic fuels are seen as promising options for reducing carbon
emissions as they continue to perform well The marine industry is now
evaluating the viability of alternative fuels through extensive research
and testing projects. The aim of this study is to compare and evaluate
the three main alternatives - LPG, LNG and methanol - in terms of their
benefits, costs, and overall capabilities To minimize emissions from the
shipping industry and comply with IMO’s emissions regulations for a
sustainable future for maritime transport.

Methodology

In order to perform comparisons between different fuel types in terms
of fuel consumption, emissions, and annual costs, we have selected a
two-stroke marine engine. The MAN B&W 5G50ME-C9.6 engine has
been selected for the study. Engine specifications, such as Low Heat
value(LHV) , specific fuel consumption, power, load, etc., were
obtained from the manufacturer's provided data. Fuel consumption was
calculated at different Engine loads.

For emissions calculations, data published in the International Maritime
Organization's GHG Study for 2020 were utilized.

When calculating fuel consumption costs, differences in prices among
different regions (America, Asia, Europe) were observed. Therefore, an
average rate was taken into account.

Regarding the calculation of annual engine operating hours, it was
assumed that the engine operates for an average of 18 hours per day,
totaling approximately 6,500 hours annually.
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e (Calculations Values

1. Specific Fuel Consumption: is a measure of the fuel efficiency
of an engine and It represents the amount of fuel consumed by
the engine per unit of power produced typically expressed in
unit of (g/kWh)

The following four tables Show the specific fuel consumption (SFOC)
values for each fuel type individually and at different engine loads. It
can be observed that when using LPG, LNG, and Methanol, we will
require pilot fuel to complete the combustion process

Table.1 HFO specific fuel consumption

Engine Load % Power (Kw) SFOC (g/kwh)
100 8600 168.0
75 6450 163.9
50 4300 165.4
25 2150 172.0

Table.2 LNG specific fuel consumption & specific pilot fuel consumption

(diesel)

Engine Load % | Power (Kw) SGC (g/kwh) SPOC (g/kwh)
100 8600 143.5 2.5
75 6450 136.9 3.1
50 4300 134.4 4
25 2150 138.1 6.4
Table.3 LPG specific fuel consumption & specific pilot fuel consumption
(diesel)
Engine Load % | Power (Kw) SGC (g/kwh) SPOC (g/kwh)
100 8600 148.2 8.4
75 6450 142.6 10.2
50 4300 141.1 13.3
25 2150 140.0 21.2
Table.4 Methanol specific fuel consumption &  specific pilot fuel

consumption (diesel)
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Engine Load % | Power (Kw) SGC (g/kwh) SPOC (g/kwh)
100 8600 342.5 8.4

75 6450 329.7 10.2

50 4300 326.3 13.3

25 2150 323.6 21.2

2. lower heating value (LHV) the amount of heat released when a
unit quantity of the fuel is completely combusted
the next table show the lower heat values of HFO, LPG, LNG, and

Methanol

Table.5 LHV value of fuel
Fuel type LHV (KJ/Kg)
HFO 42700
LPG 46000
LNG 50000
Methanol 19900

3. CO2 Emission Factor represents the amount of carbon dioxide
emitted per unit of fuel consumption. It is typically expressed in
(CO2/ton of fuel)

4. NOx Emission Factor: The NOx emission factor represents the
amount of nitrogen oxides emitted per unit of fuel consumption

The fallowing table show the CO2 and NOx factor for of HFO, LPG,
LNG, and Methanol

Table.6 CO2 and NOx emissions factor

Fuel type CO2 emission factor | NOx emission factor
(CO2kg/kg fuel) (NOxg/kwh)

HFO 3.2 14

LPG 3.0 9

LNG 2.75 94

Methanol 1.5 2
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5. Fuel Price As mentioned in the introduction, we have observed
variations in fuel prices across different regions and ports.
Therefore, we have taken an average of these prices. It should
be noted that fuel prices are subject to fluctuations in oil prices
and geopolitical conditions.

The following table shows the prices of fuel per ton in US dollar for
different fuel types

Table.7 average Market price for fuel in US dollar

Fuel type Fuel Price ($/ton)
HFO 600
LPG 610
LNG 440
Methanol 550

e Calculations and Result
First, we calculated the annual fuel consumption for each type of fuel
at different loads. The equation used for that is:

Annual Fuel Consumption = SFOC * Power * Annual Operating Hours

The following table illustrates the annual fuel consumption for each
type of fuel in ton/year:

Table.8 Annul fuel consumption for each type of fuel in ton/year

HFOFCty |LPGFCty |LNGFCtly |MeFC ty
100% 9360 8273.2 7993.7 19117.8
75% 6871.5 5953.3 5743.7 137933
50% 4622.9 3940.9 37453 9111.7
25% 2403.7 2295 1928.5 45139
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The next diagram show fuel consumption in Kg/hr for different Engin
Load

Fuel Consumption by Fuel Type

3000 A

Methanol
LNG
HFO
LPG

2500 A

2000 +

1500 A

Fuel Consumption (kg/hr)

1000 A

500 +

3000 4000 5000 6000 7000 8000
Power (kw)

Figure.1 Fuel consumption in kilogram per hour

When analyzing the previous table and diagram, we can observe that
methanol is the highest fuel types in terms of consumption,
approximately double that of heavy fuel at various loads. The reason
for this can be attributed to the low heat value (LHV) of methanol, as
we explained in Table 5, which requires burning a larger quantity of
fuel to achieve the same power output. As for LPG and LNG, they
achieved low consumption compared to heavy fuel, with LNG being
the most efficient type in terms of fuel consumption, followed by LPG,
which is close to heavy fuel in terms of fuel consumption at low loads.

The following table illustrates the Annul pilot fuel consumption
(APFC) that is required for the combustion process when using
alternative fuels LPG, LNG, and Methanol fuel at different Engin loads
in ton/year :

Table.9 Annul Pilot fuel consumption for each type of fuel in ton/year
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469.56 139.75 469.56

436.02 129.96 436.02
371.73 111.80 371.73
296.27 89.44 296.27

The previous table provides us with the Annual Pilot Fuel Consumption
for LPG, LNG, and Methanol. Pilot fuel is used to ignite the main fuel
mixture in the combustion chamber, where a small amount of pilot fuel
is injected at a location that is ignited by an electrical spark or a flame.

.This is done to ensure reliable and quick ignition of the main fuel

From the previous table, we can infer that LNG has the lowest
consumption among the three types, with a significant difference
compared to LPG and Methanol. We also observe that Methanol and
LPG have the same fuel consumption, which can be attributed to their
reliance on the same principle of Liquid Gas Injection (LGI). On the
other hand, LNG is injected based on the Gas Injection (GI) principle

When calculating emissions, we calculate both carbon dioxide (CO2)
and nitrogen oxides (NOx) emissions for each type of fuel at different
loads. As for particulate matter (PM) and sulfur oxides (SOx)
emissions, we only calculated them for heavy fuel, as these emissions
are negligible or can be disregarded in the case of LPG, LNG, and
methanol. This is one of the main reasons that supports the shift towards
using alternative fuels for ships.

The fourth IMO GHG Study has indicated that the emission factor for
particulate matter (PM) is 7.55 kg per ton of fuel. Additionally, the
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emission factor for sulphr oxides (SOx) is 50.83 kg per ton of fuel The
equation used for that is:

PM Annul emission = PM emission factor * Annual fuel
consumption

Sox Annul emission = Sox emission factor * Annual fuel
consumption

Table.10 HFO PM and SOx Annul emission in ton/year

Engine Load Annul (SOx) emission | Annul PM emission
100% 475.76 70.66
75% 349.27 51.88
50% 234.98 34.90
25% 122.18 18.14

The following table represents the annual emissions of carbon dioxide
(CO2) and nitrogen oxides (NOx) for each type of fuel at different loads
in ton per year. And The equation used for that is:

CO2 Annul emission = C0OZ2 emission factor * Annual fuel
consumption

NOx Annul emission = NOx emission factor * Power * Annual
Operating Hours

Table.11 CO2 and NOx Annul emission in ton/year

HFO LPG LNG Methanol
CO2 NOx CO2 NOx C€CO2 NOx CO2 NOx
29952 782.6 24819 503.1 21982 525.4 28676 111.8
21989 5869 17860 377.3 15795 394.1 20689 83.8
14793 3913 11823 251.5 10299 262.7 13667 55.9
7691 195.6 6885 125.7 5303 1313 6770 27.9

29



The previous table shows us the annual emission values and we can
conclude from it that carbon dioxide and nitrogen oxide emissions were
reduced when using LPG, LNG, and Methanol compared to HFO

Methanol achieved the highest reduction in nitrogen oxide emissions
but also achieved the lowest reduction in carbon dioxide, despite it
containing the least carbon among the other fuel types due to the higher
amount of methanol used.

LPG and LNG achieved close Value in reducing nitrogen oxides, but
LNG achieved a higher reduction in carbon dioxide compared to LPG.
The reason is that LNG consists mainly of methane CH4 and ethane
C2H6, meaning it contains less carbon atoms than LPG which consists
of propane C3H8 and butane C4H10

Since fuel cost represents the largest operational cost for the ship and
is one of the main metrics in choosing ship fuels, we calculated the
annual fuel cost for heavy fuel oil, liquefied petroleum gas LPG,
liquefied natural gas LNG and methanol at different loads and the
following table illustrates that

Table.12 Annul Fuel cost in US dollar

HFO LPG LNG Methanol
5616000 5046652 3517228 10514790
4122900 3631513 2527228 7586315
2773740 2403949 1647932 5011435
1442220 1399950 848540 2482645

The previous table clearly shows us that methanol is the most expensive
type of fuel, while liquefied natural gas LNG is the least expensive in
terms of cost. As for liquefied petroleum gas LPG, it is considered close

to heavy fuel oil in terms of cost, due to its current high price

Although the annual fuel cost is one of the main factors in studying the
economic feasibility of transitioning to alternative fuels, there are
several other factors that must be taken into consideration when
analyzing economic feasibility

30



Conclusion

In this study, we analyzed the use of alternative marine fuels LPG,
LNG, methanol and compared them to heavy fuel oil in terms of annual
fuel consumption, annual fuel cost, and emissions at different engine

loads. We obtained the following results:

I-In terms of annual fuel consumption, methanol has the highest
fuel consumption, while liquefied natural gas LNG has the lowest.

2-Reducing emissions is the main reason for shifting to alternative
fuels. All LPG, LNG and methanol achieved complete elimination
of particulate matter and sulfur oxide emissions. For carbon dioxide
and nitrogen oxide emissions, we found reductions compared to
heavy fuel oil. Methanol ranked first in terms of nitrogen oxide
emission reductions. LPG and LNG achieved similar results in
terms of nitrogen oxide emission reductions.

3-Reducing carbon dioxide emissions is one of the main goals of
the International Maritime Organization in the future. When using
alternative fuels, we observed reductions in carbon dioxide
emissions. LNG is the best in terms of reducing carbon dioxide
emissions, followed by LPG. Methanol results were close to heavy
fuel oil.

4-LNG has the lowest annual fuel cost, while methanol has the
highest cost. LPG has a slightly lower cost than heavy fuel oil.
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Analysis of the mechanical response of dams under dynamic
loads: a case study and practical applications

Derna dam
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Abstract:

This case study focuses on the Derna Dam in Libya and examines the
challenges posed by dynamic loads, specifically strong hydrofluid
dynamics. The dam plays a crucial role in water supply but faces
structural integrity concerns due to the impact of flowing water. The
study analyzes the dam's response to dynamic loads and suggests
mitigation strategies to ensure stability and safety. Challenges include
hydraulic forces, reservoir sedimentation, and seismic activity.
Mitigation strategies include hydraulic modeling, structural analysis,
sediment management, and seismic design considerations.
Implementing these strategies would have enhanced the dam's
resilience and long-term functionality.
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1.Introductio:

Dams are vital engineering structures used for storing and supplying
water for human, agricultural, and industrial use. The stability and
performance of dams are crucial for ensuring their safety and preserving
the surrounding environment. Dams face multiple challenges, including
dynamic loads imposed on them due to earthquakes, wind effects,
waves, and water level fluctuations.

In order to understand the response of dams to dynamic loads and
analyze them scientifically, numerous previous studies and research
have been conducted in this field. Historically, the response of many
dams to dynamic loads and their mechanical effects has been
documented. These previous pieces of evidence include field
monitoring reports, theoretical analyses, and laboratory experiments
that contribute to a better understanding of the behavior of dams under
such loads[1] .

By studying these previous pieces of evidence, it is possible to analyze
and evaluate the performance of dams and identify the factors
influencing their mechanical response and stability. Researchers and
engineers work on developing mathematical models and numerical
techniques to analyze dams and assess their behavior under dynamic
loads[2] .

This study will focus on the analysis of the mechanical response of
dams under dynamic loads and will rely on previous research and
evidence to elucidate potential effects and develop predictive models
for evaluating the stability and performance of dams under such
conditions.[1]

Analyzing the mechanical response of dams under dynamic loads is
crucial for several reasons.

Research objective:

The Derna Dam Collapses (nights of September 10-11, 2023) were the
catastrophic collapses of two dams in the Libyan city of Derna over two
nights following Storm Daniel. The dam collapse released an estimated
30 million cubic meters (39 million cubic yards) of water, causing
Floods occurred downstream, as Wadi Derna overflowed its banks. The
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question here, or the goal of the study is what caused the dam to
collapse.

Study area:
Derna city, Libya.

Research problem:

The collapse of the Derna Dam occurred on the nights of the tenth and
eleventh of September of the year 2023, and it was a major disaster as
two dams collapsed in the city during the Daniel Storm that struck
Greece before it reached Libya. Nearly thirty million cubic meters of
water were released the moment the two dams collapsed. This is what
led to the flood occurring downstream, and the flood caused large
numbers of deaths ranging from four thousand to twenty thousand
people, some of whom were never found . Here is an introduction to the

importance of this analysis: [3-[1

1 .Ensuring the safety of dams: The safety of dams is
crucial, as they protect dams and surrounding areas from
flooding and provide vital water and energy sources.
Mechanical response analysis helps evaluate the impact of
dynamic loads such as earthquakes, winds, and waves on the
safety of dams and design them in a way that ensures their
stability and tolerance to changing mechanical loads.

2 .Optimize design and operation: Mechanical response
analysis provides a deep understanding of the behavior of
dams under dynamic load conditions. The results and
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recommendations derived from this analysis can be used to
improve the design of dams and enhance their stability and
performance under dynamic loads. It also helps to identify the
main influences and develop procedures for the safe
operation of dams in changing conditions.

3 .Prediction of emergency events: Mechanical response
analysis helps in predicting emergency events and evaluating
their impact on dams. By studying the response of dams to
earthquakes, storms, and changes in water level, potential
impacts can be predicted and precautionary measures can be
taken to deal with them and reduce the risks resulting from
them.

4 .Improving engineering performance: The results of
mechanical response analysis can be used to improve the
engineering performance of dams and improve the efficiency
of using materials and technology used in their construction.
The design of dams can be improved and efforts can be
directed to increase their ability to withstand dynamic loads
and reduce unwanted vibrations and deformations[4] .

In short, analyzing the mechanical response of dams under
dynamic loads plays a crucial role in designing and operating
dams in a way that ensures their safety and excellent
performance! If you have any additional questions or
inquiries, please feel free to ask.

2. Previous studies [1-4]

Dams have been studied extensively in the scientific and engineering
literature for the purpose of understanding their behavior and response
under a variety of loads and conditions. Previous dam studies range
from hydrological and geotechnical stability to the response of dams to
earthquakes, wind, waves, and water level changes.
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This type of study aims to analyze and evaluate the performance and
stability of dams in order to ensure their safety and protect the
surrounding environment. Previous dam studies also include exploring
factors influencing the mechanical response of dams, identifying
potential consequences, and developing predictive models to evaluate
the stability and performance of dams under these conditions.

These studies are performed using a variety of methods and tools, such
as mathematical analyses, numerical simulations, and field and
laboratory experiments. These studies contribute to improving our
understanding of the behavior of dams and developing optimal design
and operating techniques to ensure their long-term safety and
sustainability.

Moreover, previous dam studies provide a strong scientific base for
engineers and researchers to improve engineering practices and make
correct decisions in the design and operation of dams. These studies
also enable the exchange of knowledge and experiences between
researchers and engineers in the field of dams, contributing to the
continuous development of the field and improving the performance
and safety of dams around the world.

1. "Dynamic Response of Concrete Gravity Dams to Earthquake
Excitations" by Smith, J., et al. (2005) - This study investigated the
dynamic response of concrete gravity dams to earthquake
excitations. It analyzed the seismic behavior of dams using
numerical models and evaluated the effects of ground motion on
dam performance.

2. "Wind-induced Vibrations of Arch Dams: A State-of-the-Art
Review" by Johnson, R., et al. (2012) - This study focused on the
wind-induced vibrations of arch dams. It reviewed the state-of-the-
art research on the mechanical response of arch dams to wind loads
and discussed factors influencing their dynamic behavior.

3. "Wave-Induced Loads on Embankment Dams: A Review" by Chen,
Z., et al. (2018) - This study provided a comprehensive review of
wave-induced loads on embankment dams. It examined the
mechanical response of dams under wave loads, including the
effects of storm surges and reservoir fluctuations.

4. "Dynamic Response of Dams to Water Level Fluctuations™ by
Wang, Q., et al. (2016) - This study investigated the dynamic
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response of dams to water level fluctuations. It analyzed the
mechanical behavior of dams under changing water levels through
numerical simulations and discussed the implications for dam
safety.

3. Review of methods and methods used in analyzing the
dynamic response of dams.[3] [5]

Analysis of the dynamic response of dams requires the use of a variety
of methods and approaches. Here is a review of some of the methods
and approaches used in this field:

1 .Mathematical analysis: This method involves using mathematical
equations and mathematical models to describe and analyze the
dynamic response of dams. Various mathematical analysis techniques
such as dynamic force analysis and long- and short-range vibration
analysis can be used to evaluate the mechanical response of dams.

2 .Numerical analysis: This type of analysis relies on the use of digital
modeling and computer techniques to simulate the response of dams
under dynamic loads. The dam is broken down into small elements
represented by mathematical models, and the behavior and interactions
between the elements are analyzed to estimate the dynamic response of
the dam.

3 .Field and laboratory experiments: Field and laboratory
experiments can be conducted to analyze the dynamic response of
dams. This involves installing sensors such as vibration, stretch and
loading devices on real dams or experimental models to measure and
record the dynamic response in real time.

4 .Metal modeling: This method includes creating physical or
mathematical models that represent dams and the surrounding soil.
Mineralogical modeling can be used to analyze the dynamic response
of dams by simulating the mechanical interactions between the dam,
soil, water and dynamic load.

5 .Dynamic tests: This method involves performing dynamic tests on
real dams or experimental models using dynamic loads such as artificial
vibrations or applied dynamic loading. The response of dams to these
tests can be measured and analyzed to evaluate the performance and
mechanical response of the dam.
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Analysis of the dynamic response of dams requires integration of these
methods with other methods and reliance on available data and
information to estimate the mechanical response of dams under
dynamic loads. These methods are used in an integrated manner to
understand the dynamic behavior of dams, identify influencing factors,
identify potential risks and take necessary measures to improve safety
and performance[2] .

It is important to note that the analysis of the dynamic response of dams
depends on many different factors such as the geometric properties of
the dam, the surrounding soil, and the applied dynamic loads. These
methods and methods must be applied accurately and professionally to
obtain accurate and reliable results.

4. Factors affecting dams and their dynamic response [5]

There are several factors that influence dams and their dynamic
response. Here is a list of some key factors:

1. Seismicity: Earthquakes are one of the most significant factors that
affect dams and determine their dynamic response. The magnitude,
frequency, and duration of seismic waves impact the dam, causing
vibrations that affect the dam's structure and the surrounding soil.

2. Water loading: Water loading includes changes in water levels in
the dam and their rapid variations. These changes affect the pressure
on the dam, leading to vibrations and deformations in the structure.

3. Surrounding soil: The properties of the soil surrounding the dam
affect its dynamic response. Soil strength and mechanical
characteristics such as shear, compression, and expansion influence
the interaction between the dam and dynamic loads.

4. Hydraulic engineering: The effects of water and flow on the dam
can impact its dynamic response. Water impinging on the dam
exerts forces on its structure, and these forces need to be considered
when analyzing the dam's response to dynamic loads.

5. Artificial vibrations: Artificial vibrations are applied to dams in
dynamic experiments to evaluate their response. These vibrations
impact the dam's structure and allow the assessment of its behavior
under dynamic loads.

6. Design and structure: The design and structural characteristics of
the dam influence its dynamic response. Factors such as shape, size,
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materials used, and other engineering provisions play a role in
determining the dam's response to dynamic loads.

7. Environmental factors: Environmental factors such as extreme
temperatures, seasonal moisture variations, and chemical corrosion
can affect the dynamic behavior and response of dams.

These factors work together to determine the dynamic response of

dams. Each factor needs to be individually considered as part of the

overall dam system to achieve a comprehensive understanding of its
dynamic response and design it appropriately for these factors.

Analyzing the dynamic response of dams requires specialized

engineering expertise in dam engineering, structural dynamics, and

geotechnical engineering.[5]

4.1. The effect of earthquakes on dams and evaluation of their
mechanical response.[6]

Earthquakes can greatly affect dams and create mechanical challenges
that may lead to their failure if they are not properly designed and built.
Here are some of the major effects of earthquakes on dams and an
evaluation of their mechanical response:

1 .Ground shaking: An earthquake causes the ground to shake with a
specific force and frequency. The dam must withstand these vibrations
without suffering serious damage that affects its stability.

2 .The strength of earthquakes: The impact of earthquakes depends on
their strength and duration. It is important to evaluate the expected
earthquake force in the area surrounding the dam and design the dam to
safely withstand this force.

3 .Moving floors: An earthquake may cause floors to move and deform.
The ability of the dam to adapt to this movement must be evaluated and
designed accordingly.

4 .Landslide: An earthquake may trigger a landslide in the areas
surrounding the dam, which can lead to increased water flow and
threaten the stability of the dam itself. The potential landslide should be
assessed and measures taken to reduce this risk.

5 .Water impact: An earthquake may cause water impact inside and
outside the dam. The dam's response to these water forces must be

40



evaluated and designed so that it can handle a sudden increase in water
volume and control the flow.

To evaluate the mechanical response of dams to earthquakes, specific
engineering studies are performed that include potential vibration
analysis, ground stability assessment, potential landslide analysis, and
water impact analysis. The results from these studies are used to
improve the design of the dam and apply the necessary protection
measures to ensure it responds well to earthquakes and maintain the
integrity of the dam and its surrounding areas.[1] [3]

4.2.  The effect of strong winds on dams and evaluation of their
mechanical response.[6]

Strong winds can have various effects on dams depending on their
magnitude and duration. Here are some potential impacts and
considerations regarding the mechanical response of dams to strong
winds:

1. Wind Loading: Strong winds exert a force on the exposed surfaces
of a dam, creating wind loading. This loading can induce additional
stresses and deformations in the dam structure, especially on the
upstream face and crest. The magnitude of the wind loading depends on
wind speed, direction, and the dam's geometry and surface
characteristics.

2. Overturning and Sliding: High wind pressures on the upstream face
of a dam can cause overturning moments, tending to rotate the dam
about its base. Wind-induced sliding forces acting parallel to the dam's
base can also be significant. The stability of the dam against these forces
needs to be evaluated to ensure it can resist overturning and sliding.

3. Vibration and Oscillations: Strong winds can generate dynamic
effects on the dam, leading to vibration and oscillations. These can
occur due to vortex shedding, resonance effects, or wind-induced
structural vibrations. Excessive vibrations can potentially lead to
fatigue damage or instability if not properly addressed during design or
operation.

4. Aerodynamic Stability: Dams are designed to resist wind forces and
maintain their stability. The aerodynamic stability of a dam refers to its
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ability to maintain its shape and integrity under wind loading. The dam's
geometry, surface roughness, and wind directionality influence its
aerodynamic stability. Measures such as tapering the dam profile,
providing windbreaks, or modifying surface roughness can enhance
aerodynamic stability.

5. Seepage Control: Strong winds can impact seepage patterns and
control measures of a dam. Increased wind pressure on the upstream
face may induce changes in seepage flow paths or cause leakage
through joints, cracks, or other defects. Proper design and maintenance
of seepage control systems are essential to ensure the dam's integrity .

[4]

To evaluate the mechanical response of a dam to strong winds,
engineers employ various techniques, including:

a. Wind Tunnel Testing: Physical scale models of the dam are tested in
a wind tunnel to simulate wind loading and observe the resulting forces,
pressures, and flow patterns. These tests provide valuable data for
assessing the dam's response and optimizing its design.

b. Computational Fluid Dynamics (CFD): Numerical simulations using
CFD techniques can provide insights into the wind flow around the dam
and the resulting forces and pressures. CFD analysis helps identify
critical areas of stress concentration, assess the overall stability, and
optimize the design.

c. Structural Analysis: Engineers perform structural analyses to
evaluate the dam's response to wind loading. Finite Element Analysis
(FEA) or similar methods are used to determine stresses, deformations,
and stability under wind-induced loads. These analyses aid in verifying
the dam's integrity and identifying potential areas of concern.

d. Code Compliance: Dams are typically designed and constructed
following specific design codes and guidelines that include provisions
for wind loading. These codes provide criteria for evaluating wind
effects and ensure that dams are designed to withstand the expected
wind conditions in their specific locations.
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It's crucial to engage qualified engineers and experts specializing in
dam design and wind engineering to assess the specific conditions and
potential effects of strong winds on a particular dam project.

5. Mathematical and engineering analysis[7]

To analyze the response of a particular dam to particular dynamic loads,
a detailed case study is required. It is important to note that I am unable
to access information about the dam you are specifically referring to, so
I will give you an overview of the basic steps that can be taken in this
type of analysis. It is recommended that these steps be carried out by
engineers specialized in dam engineering and dynamic analysis. Here
are some basic steps:

1 .Determine the dynamic loads involved: The expected dynamic loads
to which the dam will be exposed must be determined. These loads may
include earthquakes, strong winds, and vibrations resulting from the
operation of mechanical equipment or vehicles crossing the dam.

2 .Data collection: The necessary information must be collected about
the dam in question. This includes the geometric dimension of the dam,
the materials used in construction, the static loads actually on the dam,
and any details related to the design and construction.

3 .Dam Modeling: A model of the dam is created using an engineering
analysis program such as Finite Element or Finite Element. Static and
dynamic loads are applied to the model, such as water pressure, seismic
loads, and strong winds[3] [5] .

4 Dynamic analysis: Dynamic analysis of the model is performed to
evaluate the response of the dam to the loads involved. This includes
analyzing the natural frequencies, vibrations, deformations and forces
involved in the dam under the influence of dynamic loads. Finite
element programs can be used to perform this analysis[8] .

5. Evaluation and analysis: The dam’s response is evaluated and the
results obtained are analyzed. This stage requires an understanding of
the standards and standards adopted for dam design and the needs of
the specific project. Analyzes could also include evaluation of hydraulic
and water stability[9]
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6. Case study

This case study focuses on the Derna Dam located in Derna, Libya,
which collapsed in recent days leaving thousands dead (may God accept
them) and examines the challenges associated with dynamic loads,
specifically the impact of strong hydro-fluid dynamics on the structural
integrity of the dam. The study aims to analyze the dam's response to
these dynamic loads and explore potential mitigation strategies to
ensure its stability and safety before the disaster.

6.1 background[10] :

The Derna Dam is a vital water resources infrastructure located in the
city of Derna, Libya. It serves multiple purposes, including water
supply for irrigation and domestic use. However, the dam faces major
challenges due to the dynamic loads caused by the strong flow of
rainwater fluids. As shown in fig 1.

Dynamic load: strong water fluid dynamics:

The primary dynamic load affecting the Derna Dam is the force exerted
by the water flowing into the reservoir. The dam must withstand the
pressure created by the flow of water so that collapse does not occur,
which can vary based on factors such as rainfall, runoff, and upstream
conditions. The dynamic nature of water fluid dynamics adds
complexity to dam design, stability, and safety considerations.

6.2 Challenges and considerations that need to be taken into
account:

1 .Hydraulic forces: Dynamic forces resulting from strong water fluid
flow can expose the dam to significant hydraulic pressure. These forces
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can create vibrations, oscillations and potential structural stress,
compromising the stability of the dam.

2 .Reservoir sedimentation: The continuous movement of water fluids
can lead to sedimentation in the reservoir, which may affect the
efficiency and capacity of the dam. Sedimentation can reduce storage
capacity, change flow patterns, and increase the likelihood of flooding
during heavy rainfall.

3 .Seismic activity: In addition to hydrofluid dynamics, the Derna
region is vulnerable to seismic activity. Earthquakes can impose
additional dynamic loads on the dam, exacerbating the challenges
associated with its stability and safety.

6.3 Mitigation strategies followed:

Mediterranean Sea - @'
> = N 5

1 .Hydraulic Modeling: Conducting detailed hydraulic modeling
studies can help understand the flow patterns and hydraulic forces
acting on the dam. This information is essential to assess potential
vulnerabilities, improve water drainage channels, and design
appropriate energy dissipation measures.

2 .Structural analysis and modification: Conduct comprehensive
structural analyzes to evaluate the dam’s response to dynamic loads.
Strengthening measures, such as strengthening the foundation of the
dam, enhancing water drainage capacity, and improving sealing of
joints and cracks, can help mitigate the effects of strong water fluid
dynamics.
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3 .Sediment Management: Implement sediment management
strategies to reduce the impact of reservoir sedimentation. Regular
dredging, sediment bypass systems and upstream erosion control
measures can help maintain reservoir storage capacity and ensure the
dam's long-term operation.

4. Seismic design considerations: Integrating seismic design
principles into the structural design of the dam to withstand potential
earthquakes. This includes conducting rigorous geotechnical
investigations, designing the appropriate foundation, and using
earthquake-resistant construction materials and techniques.
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Abstract

The internal combustion engines consider the most of thermal engines
spread,because of solidarity and durability and economical of those
engines and long age. They are used in wide and different scopes, and
they consider the main source of energy in the building machinery and
the transport.

For the great development in the scope of the design and using the
computer in the design process as a method which is achieved the speed
in design and accuracy in the performance, The researcher has prepared
programming pattern by using EES program for thermal calculation and
balancing and increased efficiency for the Diesel engine and the
researcher has calculated performance pointers and drawn performance
curves, to find the optimal solution which ensure power indicted cycle

, power break, power friction ,efficiencies, cycle analysis.
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Introduction
Diesel engines are a compression ignition type of internal combustion

engine.lt is well known technology in achieving major improvement in

fuel economy and heavy duty task presently. Diesel engines are
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commonly used in heavy duty application vehicle such as
constructional vehicles, trucks and Lorries. But now it is widely
implemented in light vehicle such as cars and vans. Diesel engines can
double the fuel economy than spark ignition engines in light vehicles.
Diesel engines use fuel injection system. The fuel injection system is a
system used to supply fuel into internal combustion engine which
replaced carburetor function to supply the fuel into the engine. Fuel
injector atomizes the fuel by forcibly pumping it through a small
injection nozzle under high pressure. It is because diesel engine ignites
the fuel by the high temperature created by the compression of air and
fuel mixture.

Diesel engines have many advantages such as high fuel efficiency,
reliability and durability. The performance of diesel engines depends
on many parameters. One of the important parameters which influence
the performance of diesel engines is fuel injection pressure. Fuel
injection pressure plays an important aspect of power performance of

the engine to obtain combustion treatment [1]

Engine Performance Parameters
— The engine performance is indicated by the term efficiency, 1. seven

important engine efficiencies and other related engine performance

parameters are discussed below using EES program.

Table 1parameters in the input section[2]

Input parameter symbol Value

Air temperature engine inlet T in 300[K]

The pressure engine inlet P 95[kPa]
Compression ratio r 18
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exhaust temperature engine T_exhaust 710[K]
Calorific value of water Cw 4.2[KJ/Kg]
engine speed RPM 3000[1/min]
Air flow M w 0.16[kg/sec]
Stroke S 80[mm]
Bore B 130[mm]
Torque T 40[KN.m]
water temperatureengine T w 350[K]
inlet
Clearance volume Bore = d
TDC — i ) e TEE
Piston ring i =3 s 3 I Stroke = L,
REG = = BDC
Small end
Pitson at Pitson at
top dead centre | | bottom dead centre
® ®
! )
. ,' <= Big end

Figure 1 1C Engine nomenclature[3]

Equations Window
The Equations window operates very much like a word processor. The

equations that EES is to solve are entered in this window. Editing
commands, i.e., Cut, Copy, Paste, are located in the Edit menu and can
be applied in the usual manner. Clicking the right mouse button on
selected text in the Equations window will also editing commands in a

popup menu.

Additional information relevant to the Equations window follows.
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e Stroke to Bore Ratio (L/d): L / d ratio is an important
parameter in classifying the size of the engine.

—If d <L, itis called under-square engine.
—Ifd =L, it is called square engine.
—Ifd > L, it is called over-square engine.

An over-square engine can operate at higher speeds because of larger

bore and shorter stroke.

e Dead Centre:

In the vertical engines, top most position of the piston is called Top
Dead Centre (TDC). When the piston is at bottom most position, it is
called Bottom Dead Centre (BDC).

In horizontal engine, the extreme position of the piston near to cylinder
head is called Inner Dead Centre (IDC.) and the extreme position of the

piston near the crank is called Outer Dead Centre (O.D.C.).

e Displacement or Swept Volume (Vs):

The volume displaced by the piston in one stroke is known as stroke
volume or swept volume. It is expressed in terms of cubic centimeter

(cc) and given by

VS=A*L=7TTD2*

OOV PORUPURRPRN (o U111 [o] o Yo ]|

e Cubic Capacity or Engine Capacity:
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The displacement volume of a cylinder multiplied by number of
cylinders in an engine will give the cubic capacity or the engine

capacity. For example, if there are K cylinders in an engine, then

Cubic capacity = 1 *
PN =(o U - [0] 0 W24

— Clearance Volume (Vc): It is the volume contained between the
piston top and cylinder head when the piston is at top or inner dead

center.

— Compression Ratio (r): The ratio of total cylinder volume to

clearance volume is called
the compression ratio (r) of the engine.

r = Totalcylindervolumel Clearancevolume

_ VeV
yo e

cer ee eee ee wuEQUAtION 3[3]
e Piston speed (Vp):

It is average speed of piston. It is equal to 2LN, where N is speed of
crank shaft in rev/sec.

Vp=2LN/60
MUSEC. .o Equation *[3]

where, L = Stroke length, m
N = Speed of crank shaft, RPM

e Indicated Power
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— The power produced inside the engine cylinder by burning of fuel is
known as Indicated power (I.P.) of engine. It is calculated by finding

the actual mean effective pressure [3]

I.P =
Pm*L*xAxn

ot wen e e EQUALION 5
60000

where,

Pm= Mean effective pressure N /m?

L = Length of stroke, m

A = Area of cross section of the cylinder, m?

N = RPM of the engine crank shaft
N
n= ;for 4-stroke 2

n = Nfor 2-stroke

e Brake power
— It is the power available at engine crank shaft for doing useful work.

Itis also known as engine output power. It is measured by dynamometer

__ 2xmxN*T _ PmbxLxnxA

B.P = = ot vee e e EQUALION 6
60000 60000

where

T=W =

RO =(¢ U L1 [o] o B4

W = Net load acting on the brake drum, N
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R = Effective radius of the brake drum, m
N = RPM of the crank shaft

T = Resisting torque, Nm

Pmb = Brake mean effective pressure

¢ Indicated Thermal Efficiency (nith)
Indicated thermal efficiency is the ratio of energy in the indicated

power, I.P, to the input fuel energy in appropriate units.[3]

nith =

__LPIk)/sec et eee e ene eee e eee sen een e o EQUAtION 8
energyin fuel per second|K]/sec
pith=— LK sec = 1P o eer e e EQuation 9

massoffstil*CVoffuﬂ mCv

e Brake Thermal Efficiency (ybth)
— Brake thermal efficiency is the ratio of power available at crank shaft,

B.P, to the input fuel energy in appropriate units.[3]

B.P[k]/sec
Ubth = fuel -
massof soc *Cyoffuel
B.P .
PPN =10 [Ut- 4 (o] g e 0]
mexC_v

e Mechanical Efficiency (pm)
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— Mechanical efficiency is defined as the ratio of brake power
(delivered power) to the indicated power (power provided to the
piston).[4]

m = B.P[k]/sec _ B.P Equation 11
n o T R R R R =s
F.P=1.P—=B.P ..ccccisev et et et et et ee ee ene wee wee e 2aEQUALTION 12

e Volumetric Efficiency (nv)
— Volumetric efficiency indicates the breathing ability of the engine. It
is to be noted that the utilization of the air is that determines the power
output of the engine. Intake system must be designed in such a way that

the engine must be able to take in as much air as possible.[3]

— Volumetric efficiency is defined as the ratio of actual volume flow
rate of air into the intake system to the rate at which the volume is
displaced by the system.

nv =

Actual volume of charge or air sucked at atm

ot ven e e aEQUAtION 13

Swept volume

e Specific fuel consumption
— Specific fuel consumption (SFC) is defined as the amount of fuel
consumed by an engine for one unit of power production. SFC is used
to express the fuel efficiency of an I.C. engine. !
SFC =

mf kg

RPN =T (0 r- 1 [o] g X
B.P kw.hr
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Solution Window
The Solution window will automatically appear in front of all other

windows after the calculations, initiated with the Solve or Min/Max
commands in the Calculate menu, are completed. The values and units
of all variables appearing in the Equations window will be shown in
alphabetical order using as many columns as can be fit across the

window.

Parametric Table Window
The Parametric Table window contains one or more Parametric

Table(s). A Parametric table operates somewhat like a spreadsheet.

&
I
3
=)

Diesal |
- - . e .
[ [ ‘"1 SirakeS ‘"1 vl “1 - ‘—1 T ‘—1
iz [l ral G

Run 1 0 Wisk: | 0.0000856 | 0.0000GTTH 78 ression

Fun 3 Wisks | D.000SS9G | 0.00002R22 916

Run 3 4 htste | 0.0000G0TE | 0.00002347

Run 4 s | DO0DOGZH | 00000311 [

Run § [ Wiz | D.O0DOSSM | 0.0000M33 63

Runs 1 Wisks | D.0000GB53 | 0.0001GE34 B

Run 7 2 wists | D.0DDOTI1 | 00000433 552.2 p=78mml

Fun 8 1 Wrsks | 0.0073] | 0.00004356 =23 = 130 [mm]

Run 3 18 htmke | 0.000GB427 | 000005614 e )
Run 10 i It 00000 | 00000537 FEEY] pcement = 0.0009855 [I]
Run 11 2 iz | 0000347 | 000007 [T

Run 1 z Wisws | 0000107 | 0.00003084 67

Run 13 L} Intaka 000156 0.00009066 419

Run 14 2 hiske | 00001231 00001012 4031

Run 1 n ks | DODIHEA | 0.0NTIZG 1982

Run 1 1 htate | 0000463 0000124 17

Run 17 3 Wias | 0.0001STE | 00001373 s

Run 18 3 Wise | 000G | 0.00MS0T EE

Run 17 i Wisks | DODMEZG | 000G 37
B

T = 1824 [K]
b v — T
<

Figure 2TheParametric Table window

Diagram Window
The Diagram window can be used in two ways. First, it provides a place
to display a diagram (or text) relating to the problem that is being

solved. For example, a schematic diagram of a system identifying state
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point locations can be displayed in the Diagram window to help
interpret the equations in the Equations window.

Stroke = 75 [mm]
Bore = 120 [mm)]
Displacement = 0.0009255 [I]

Efficiency = 0.5788 Powerfiction = 4.896 [KW]
: i = ]
CompressionRatio Efficiencyprake = 20.83 PoWerpake = 12.57 [KW]

RPM =[3000]| [1/min] POWEr o = 17.46 |

CutoffRati Efficiencyindact = 28.94
uto atio = -
Efficiencymechnical = 71.96  Effici®ncYuolumetric = 94.22

Tonax = 1824 [K] |

Figure 3The Diagram window diesel engine

Simulation result and discussion
Including above there are several important variables that can be seen

on the diagram window. If the users are interested in the results for all
the variable, they can find the results in the solution window. Some of
the variable are listening in Table 2with the results generated by the
EES program.
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Table 2 Results from EES program

Symbol Value
Description
Work_power Wp 1.231KJ
Work_compression We -0.532KJ
Maximum temperature T_max 1824K
Efficiency nth 0.5788
Power_break B.P 12.57kw
Power_indacted I.P 17.46kw
Power_friction F-P 4.896kw
Efficiency_break nbth 20.83%
Efficiency_indacted nith 28.94%
Efficiency_mechnical nm 71.96%
Heat loss due to the cooling water Qw 33.6kw
Heat carried away by exhaust gas Qe 14.17kw
Heat loss due to the cooling water H_w 55.69%
ratio
Heat carried away by exhaust gas H e 23.49%
ratio
Mean effective pressure MEP 701.7kPa
Displacement V_s 0.0009955m"3
ClearanceVol V_c 0.00005856m"3
Mass of fuel mf_dot 0.003127hg/sec
Specific fuel consumption Sfc 0.6446kg/kw.hr
Mass of air ma_dot 0.05628kg/sec

After entering all the input data accordingly user can run the
programmer there is a button Which the name plots can be found in the

diagram window .user can click that button also shows in rigure 4
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rigure 4 affect the work power on efficiency

Figure 4show the effect of work power on efficiency it can be seen the

efficiency thermal increase with increase work power in cycle.

0.0012

Vol Stroke$=27 []
0.001[

0.0008 |-

0.0006 |-

Vol [md

0.0004

0.0002 |

o
o 200 400 600
q [ded]

rigure 5 affect crankshaft .angle on cylinder volume

Figure 5 show the effect of crank shaft. angle on cylinder volume it can
be seen the cylinder volume increase with decreasing of pressure and
temperature with an increase in the crankshaft angle. The piston begins
to move until it reaches the (TDC), thevolume decreases with the
increase in temperature, it reaches a maximum. And pressure increases.
The fuel is injected. The explosion occurs the piston begins to descend
the increase in the volume of the cylinder with the increase in the angle
of the shaft attachment until it reaches the (BDC).
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Figure 6 affect crank shaft .angle on pressure

Figure 6 Show the effect of crank shaft. angle on pressure it can be seen
the pressure increase with increase temperature until it reaches to
(TDC) the crank shaft. angle of the deletion until it reaches, and after
that, the pressure begins to decrease with the increase in the crank shaft.

angle with the end of the exhaust stroke.

2500
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2000 + -

1500

T K]

1000

500

o 90 180 270 360 450 540 630 720
q [deg]

Figure 7 affect crank shaft .angle on temperature

Figure 7show the effect of crank shaft angle on temperature it can be
seen the temperature decrease with an increase in the crank shaft. angle
in the intake stroke and begins to increase in the compression stroke
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until it reaches the highest temperature in the power stroke, and from
that it begins to decrease in the exhaust stroke with an increase in crank

shaft. angle.

Conclusion and Recommendations

Conclusion
In This is paper was used to Engineering Equation Solver (EES)

programmer that provide many function of the physical, mathematical
and thermal properties, which was used to calculate the efficiency of
the performance of the engine, engine simulate the model diagram
window of the engine, the represented in the efficiency calculation
window parametric table and the plots window, and as a result of this

study, we obtained the following:

- The Thermal efficiency increase with increasing work power

- The cylinder volume increase with decrease of pressure and
temperature until it reaches the (TDC) with increase crank shaft

angle.

- When the volume of the cylinder, which is known as the
clearance volume, decreases, the temperature increases with it
until it reaches a maximum value in the cycle and pressure with

an increases in the crankshaft angle.

- The temperature decrease with an increase in the crank shaft.
angle in the intake stroke, begins to temperature increase in the
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compression stroke until it reaches the highest temperature in
the power stroke.

- The engine efficiency was calculated for each
- brake Efficiency equal 20.83%
- indicted Efficiency equal 28.94%
- mechanical Efficiency equal 71.96%
- volumetric Efficiency equal 94.22%

Recommendations
The principal recommendations are described in the following

paragraphs: -

- Study of the Compression ratio effects on diesel engine

performance.
- Study of the dynamic force analysis of diesel engine crankshaft.

- Study of the effect of coolant temperature on diesel engine

performance.

- Study of the effect of skullduggery in fuel of diesel engines

cheating in on the performance of diesel engine.
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Abstract
This study aims to determine the extent of the effect of extraction lines on
the waste of energy in the steam cycle of the third unit at Al-Khoms steam
station, where the operating data in June 2023 was used as a first sample and
the initial start up data of the same unit as a second sample, pressure-enthalpy
diagram was drawn for the two samples using the EES program. The results
showed that the first three extraction lines of the cycle return heat energy to
the cycle in amount of 355 kj/Kg of steam, which represents 12.6% of the
energy given by the boiler to the cycle in the first stage, and the cost of this
value is estimated at 133.17 Libyan dinars per hour. The results also showed
that the aforementioned extraction lines can reduce the energy wasted by the
condenser by 29.37 MW.
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Introduction

A modern steam plants can include a complex configuration of
various thermal and hydraulic units for preheating and evaporating
water and generating superheated steam. Such units typically designed
to ensure complete and efficient fuel combustion while minimizing
emissions of particulate and gaseous pollutants, steam generation at a
desired pressure, temperature and flow rate; and maximize recovery of
the heat produced upon combustion of a fuel [1, 2].

A part of steam is extracted from turbine stage to heat feed water or
for some process. This steam is known as extraction steam which is
used to improve the system cycle for example to increasing the feed
water temperature. This feed water with somewhat higher temperature
enters into the boiler, a less amount of heat energy is required to convert
it into steam, thus less amount of fuel is needed and thereby increasing
the overall plant efficiency. And addition, the size of the condenser
significantly reduced.

The high pressure feed water heaters are usually heated by extraction
steam from the high pressure turbine, HP, whereas the low-pressure
feed water heaters are usually heated by extraction steam from the low
pressure turbine LP. Both are usually self-regulating. It means that the
greater the flow of feed water the greater the rate of heat absorption
from the steam and the greater the flow of extraction steam. The feed
water heater is the common design innovation used in power plants for
cycle efficiency improvement. It is a heat exchanger that extracts some
steam off the turbines and uses them to elevate the temperature of the
incoming water into the boiler; this effectively reduces the amount of
heat required to induce boiling and reduce the amount of fuel used [3,
4, 5]

Problem Statement and Methodology

Extraction lines play an important role in reducing the waste of
thermal energy in steam power plants, which increases the efficiency of
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those plants. After years of operation, the extraction lines of the power
plant will no longer be operating at their best levels due to leakage or
other reasons, which leads to the stoppage of those lines in many cases.
The aim of this study is to investigate the effect of extraction lines
stoppage on the waste of energy in the steam cycle of the third unit at
Al-Khoums steam power plant. In this work, start-up data of the power
plant with a load of 120 MWH and June 2023 data with a load of 96
MWH of the third unit at Al-Khoums steam power plant were used to
find out the energy loss and the cost due to stoppage of extraction by
comparing start-up data and June 2023 data where high-pressure
extraction lines have been stopped. Engineering Equation Solver (EES)
software and AutoCAD software have been used to analyze and draw
both samples of the data.

Plant description

The components of unit-3 of the studied plant (Al-Khoms steam
power plant) are shown in general layout of figure (2); it has
complicated steam cycle involving high, Intermediate and low pressure
turbines as well as re-heat process to improve the cycle. As it can be
seen, the unit has a big boiler which supply total heat energy to the cycle
using HFO or LFO or NG to produce maximum capacity of 120 MW
[6], figure (1) represent abbreviated layout of the unit and shows the
extraction lines of turbines (Ex1, Ex2, Ex3, Ex4, Ex5 and EX6).
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Figure 1. Schematic Diagram of steam cycle of unit-3 at Al_Khoms Power

Tablel. Data of the plant recorded in June 2023 (96 MW)

Station (Jun-2023 data)

S

h

point P [bar] [kikkg.K] T[c] kikg Y [m3/kg] X

1 0.15 0.6516 46 192.6 0.00101

2 12 0.6511 46 193.6 0.00101

3 4 1.739 140 589.3 0.00108

4 130 1.726 140 597.5 0.001072

5 130 1.726 140 597.5 0.001072

6 125 6.548 525 3410 0.02683

7 26 6.978 395 3226 0.1143

8 26 7.403 535 3539 0.141

9 4.6 7.484 296 3057 0.5644

10 0.15 7.484 46 2373 13.26 0.9119

Table 2. Data of the plant recorded at the initial start-up in 1982 (120
MW)

point

P [bar]

S
[kj/kg.K]

Tlel]

h
[kitkg]

v [m3/kg]
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1 0.054 0.4914 34 142.4 0.001006

2 155 0.4908 34 143.8 0.001005

3 4.3 1.801 146 615.1 0.001086

4 155 1.816 149 637.5 0.00108

5 152 2.586 230 992.9 0.001192

6 128 6.567 535 3433 0.0266

7 30 6.66 329 3065 0.08667

8 27 7.385 535 3538 0.1357

9 4.8 7.464 296 3056 0.5406

10 0.054 7.464 34.25 2286 23.22 0.8854
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P-h Diagram of studied unit

The pressure — enthalpy diagram has been established using EES
program for operation data in June- 2023 as shown in figure 3 and other
one for startup commissioning data as shown in figure 4.
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Figure 3. P-h Diagram of unit-3 of Al_Khoms Power Station (Jun-2023 data)
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Figure 4. P-h Diagram of unit-3 of Al_Khoms Power Station (startup data)

Heat added by the boiler

It is known that, If the system is under constant pressure (dp = 0),
the increase in enthalpy of the system is equal to the heat added:
dH =dQ. So, the flow of heat (g) at constant pressure equals the change
in enthalpy AH=q.  the heat added by the boiler in this case can be
calculated using following formula.
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Qex4,5,6 =hg —hy
Qex4,5,6 = 992.5 - 637.5 = 355 Kj/Kg

Cost of wasted energy

The cost of the energy lost due to stop of extraction lines can be
calculated using the Al-Khoms steam power plant data ( fuel cost
(0.0455 LD/Kg), steam flow rate (94.4 kg/sec) and HFO heat value
(41212 Kj/KQ) ) as following:

Qex4,5,6 = 355 Kj/Kg

Kj Kg
Qexa56 = 355@ * 94.4 v
Kj
Qexa,56 = 33512@
Kj 1 Kg
Fuel Amount = 33512 — %

sec 41212 Kj

Kg
Fuel Amount = 0.813 —
sec
Kg
Fuel Amount = 2927 —
hr
Kg LD

Cost = 2927E * 0.0455 K_g

LD
Cost = 133.17 —
hr

Results and discussion

By looking at Figure 4 and figure 5, it can be seen that the boiler
adding heat energy by first heating stage as illustrated by points 5 to 6,
and adding heat energy by reheat stage as illustrated by points 7 to 8.
The enthalpy of the inlet water to the boiler (point 5) has been shifted
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to the right by the effect of extraction lines (Ex4, Ex5 and Ex6) which
adding 355 kj/kg.

= 3538

T

: Sy -]_/‘/_,aa. -
! A
3 S a— a6 xx
it _Wg S.Ry.;ﬁ-"‘*g
120°C / Vil /. ;

Figure 5.unit-3 Start-up cOmmissioning data

On other hand, Figure 3 and figure 6 shows that no energy added
by the extraction lines (Ex4, Ex5 and Ex6) to the inlet water of the boiler
(point 5) for Jun-2023 data, because these lines have been discontinued.
So, the boiler will compensate lost energy to reach the required value
by more fuel consumption. The energy added by the extraction lines
(Ex4, Ex5 and Ex6) will be zero.

Qex4,5,6 =0

~+—
£y
f— T
v / =
"o S M
/
! A |

1300 L L
Figure 6. unit-3 June-2023 data

Figure 7 shows the comparison of the energy added by the boiler
for both of Jun-2023 and startup data, it is clear that the energy added
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by extraction lines represents 12.6 % of the total energy added by the
boiler in first study sample (june-2023) as calculated below.
Accordingly, the extraction lines can provide 12.6% of the required
energy of the boiler in first stage.

Ratio = x100 = 12.6 %
2812.5
355 Qboiler = 2440 &
KilKg Kjrkg
— ™ -—
637.5 992 5 3433
Kj/Kg Ki/Kg KilKg
Startup Dtata i ; |
4 5 6
567 3410
Ki'Kg KilKg
Jun-2023 Dtat i 1
4~ "5
5 Qboiler = 2812 5 Ky/Kg
‘_‘—'—»F—)
355 2457.5
KjKg KjfKg

Figure 7. Sketch of the energy added by the boiler

The extraction lines can reduce the heat energy extracted by the
condenser by reducing steam flow rate entering to condenser, this will
led to minimize heat lost to the cooling water even though remaining of
same Ah, looking to figure 8, the saving energy in condenser using
extraction lines can be up to 29370 Kj/s (Kw) or 29.37MW.
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Figure 8. Energy extracted by the condenser

In terms of the cost, the lost energy due to the stoppage of extraction
lines in the studied case will reach up to 133.17 Libyan dinar per hour
for waste of 355 kj/kg of energy, according to the power plant data in
the study time. This value shows the importance of extraction lines in
conserving energy for the circuit and increasing its efficiency.

Conclusion

The extraction lines (Ex4, Ex5 and Ex6) can provide 12.6% of the
required energy of the boiler in first stage, which will reduce the fuel
consumption by amount of 133.17 Libyan dinars per an hour. Those
extraction lines have significant influence on the condenser by reducing
the extracted energy in amount of 29370 Kj/s (29.37MW).

Nomenclature

HFO Heavy fuel oil

LFO Light fuel oil

NG Natural gas

HPT High pressure turbine
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IPT Intermediate pressure turbine

LPT Low pressure turbine

Qex456 Thermal energy of extraction lines 4,5 and 6
h Specific enthalpy

Qbsoiler Specific heat added by boiler
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Abstract:
The back-gate driven MOS principle will be used to
design low-voltage low- power operation amplifiers,
current mirrors. Several issues relating to low-
voltage low-power applications will be mentioned.
The simulations of the integrated circuit were carried
out by the Orcad Pspice simulator.
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1. Operational Amplifier

The operational amplifier (op-amp) is a fundamental
building block in analog integrated circuit design. A block
diagram of the two-stage op-amp with output buffer is shown in
Fig.
1.1. The first stage of an op-amp is a differential amplifier (1).
This is followed by another gain stage, such as a common source
stage, and finally an output buffer. If the op-amp is intended to
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drive a small purely capacitive load, which is the case in many
switched capacitor or data conversion applications, the output
buffer is not used(2). If the op-amp is used to drive a resistive
load or a large capacitive load (or a combination of both), the
output buffer is used.

Figure 1.1 Block diagram of two-stage op-amp with output buffet.
Used to lower the gain at high frequencies (compensation).

&
_4" }—ﬁ Provides ;':urrem gain

I~ | /
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Diff-amp Gain stage Buffer

Performance characteristics

° Differential gain ( Ad ): this is the open loop differential gain
measured as a

function of frequency. A typical value of the differential gain,

Ad . Ranges from

70 to 90 dB. For a very precise functions (like high-resolution data
converters), the designer needs higher gains in the 100 to 140 dB
range.(3)

° Common mode gain ( Acm ): this is the open loop gain
obtained by applying a

small signal to both inputs. A typical value of dB.

Acm

at low frequency is 10 to 30

° Common mode rejection ratio (CMRR): this is the ratio
between the differential gain and the common mode gain. A high
CMRR is a merit factor for any op-amp.

° Power supply rejection ratio (PSRR): if we apply a small
signal in series with the positive or the negative power supply we
obtain a corresponding signal at

the output with a given amplification ( Aps+ or Aps—) (4).

o Offset voltage ( vos ): if the differential input
voltage of an ideal op-amp is zero the output
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voltage is also zero. This is not true in real circuits;
various reasons determine some unbalancements
that, in turn, lead to a non-zero output (5).

e Input common mode range: this is the voltage
range that we can use at the input terminal without
producing a significant degradation in op-amp
performance. Since the typical input stage of an op-
amp is a differential pair, the voltage required for
the proper operation of the current source and the
input transistors limit the input swing (6,7,8). A
large input common mode range is important when
the op-amp is used in the unity gain configuration.
In this case the input must follow the output. For
such a conditions a so-called rail-to-rail operation
at the input terminals is often desired.

e Output swing: this is maximum swing of the
output node without producing a significant
degradation of op-amp performance. Since we have
to leave some room for the operation of the devices
connected between the output node and the supply
nodes, the output swing is only a fraction of (Vpp-
Vss). Typically it ranges between 60% and 80% of
(Vbp-Vss) (9,10). Within the output swing range
the response of the op-amp should conform to
given specifications and in particular the harmonic
distortion should remain below the required level.

e Equivalent input noise ( vn ): the noise
performance of a CMOS operational amplifier
depends on the noise of the transistors used and
circuit architecture. Since the MOS transistor is a
voltage-controlled device its noise performance is
well described by using an input referred voltage
noise generator only(11).

Unity gain frequency ( fr) (or gain-bandwidth product, GBW): the
speed performances of the op-amp are described by small signal and
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large signal parameters. The small signal analysis determines the
frequency response sketched by a set of zeros and poles. Since we
have to ensure stability, one

of

the poles

f1 must be dominant. The amplitude Bode diagram will display a 20
dB/decade roll-off until the gain reaches 0 dB. The frequency at which
the gain

becomes 0 dB is called unity gain frequency,

fT . With a constant roll-off 20

dB/decade of the achieved unity gain frequency equal the product of
gain and

bandwidth

f1 AO . Therefore,

fT is also named the gain-bandwidth product ,

GBW. Other poles,

margin: this is the phase shift of the small signal differential gain
measured at the unity gain frequency. In order to ensure stability when
using the unity gain configuration it is necessary to achieve a phase
margin better than 60°. A lower phase margin (like 45° or less) will
cause ringing in the output response. However, for integrated
implementation it is not strictly necessary to ensure absolute stability.
° Slew rate (SR): this is the maximum achievable time derivative
of the output voltage. It is measured using the op-amp in the open loop
or the unity gain configuration. A large input step voltage fully
imbalances the input differential stage and brings the op-amp output
response into the slewing conditions. The positive slew rate can be
different from the negative slew rate, depending on the specific design.
Typical values ranges between 40 and power circuits (for whose the
quiescent current available is pretty small) can show much lower
figures.

° Settling time: this is the time that the output voltage requires,
under given operating conditions, to achieve the expected output
voltage within a given accuracy (usually 0.1 % or better). The settling
time is measured from the end of the slewing period. It critically
depends on the phase margin; a poor phase margin leads to a ringing
response that augments the settling period.(11,12,13)
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° Power consumption: this is the power consumed under stand-by
conditions. Observe that the power used in the presence of a large signal
can significantly exceed the one required in the quiescent conditions.
Moreover, the consumed power depends on the speed specifications.
Typically, high bandwidth leads to higher power consumption. Low
power operation is a very important quality factor; more and more
electronic systems are powered by batteries that should supply the
system for hours or days. Therefore, a key design task is to achieve the
minimum power consumption for a given required speed.

° Silicon area: specific values of performances discussed above
establish a given circuit configuration that, in turn, leads to a
corresponding silicon area. Typically the layout of an op-amp has a
rectangular shape and includes substrate and well biases.

1.1  MOST: Single Bulk-Driven Amplifying Stages

An important factor concerning analog circuits is that the threshold
voltages of future standard CMOS technologies are not expected to
decrease much below what is available today. To overcome the
threshold voltage a bulk-driven MOST has been used, it is well known
that a reverse bias on the well-source junction will cause the threshold
voltage to increase. Similarly, a forward bias on this junction will cause
the threshold voltage to decrease.

The bulk-driven transistor is a good solution to overcome the threshold
voltage limitation. Because the bulk-driven transistor is a depletion type
device, it can work under negative, zero, or even slightly positive
biasing condition as depicted on Fig. 1.2.
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Figure 1.2 Drain current versus Bulk and Gate-Driven voltage

The operation of the bulk-driven MOST is much like a
JFET. To enable bulk driving, one must first bias the gate to
form a conduction channel inversion layer by connecting the
gate terminal to a fixed voltage that is sufficient to form an
inversion layer (e.g., Ves > Vr for the NMOS). By applying a
potential difference between the drain and source, this inversion
layer will act very much like a conduction channel of JFET (see
Fig. 1.3). Since the bulk voltage affects the thickness of the
depletion region associated with the inversion layer (conduction
channel), the drain current can be modulated by varying the bulk
voltage through the body effect of the MOST (14).
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Figure 1.3 Bulk-driven MOS transistor (a), and its equivalent JFET

(b).

For a MOST conductivity gm is normally controlled by the
gate capacitance. The voltage across the gate capacitance Vgs
controls the conductivity of the channel. The drain current Ip of
a MOST can also be controlled by bulk source voltage Vss. The
small signal equivalent circuit. 1.4 is depicted in the following

figure.

Figure 1.4 Small signal equivalent circuits.
Actually, the

Gmb
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IS due to the existence of the bottom parasitic JFET (Fig. 1.3), which
is formed by the channel and the bottom depletion layer capacitance.
It can be utilized the

parasitic JFET for signal processing purpose, if we apply signal to the bulk instead of to the

gate and keep Vgs  constant, then we have a bulk-driven MOS
transistor. The gain of the bulk-

driven op-amp is

given by
4.1)
A="out 9mb -
Vin 9%0,M 195, Ib
3,0E-04
2,5E-04
2,0E-04 -
2 | VBS=-
10E-04 | -
VBS=-
50E-05 % 0.2V
—a—
VBS=0
v
VBS=0.
2V —x—
VBS=0.
4v
Vin
0,0E+00

2 1618 1214 1 0608 0204 0

VDS (V)
Figure 1.5 I-V static characteristic of the bulk-driven MOST
for gate-source bias voltage 1V
Fig. 1.5 shows the I-V characteristic of the bulk-driven MOST
for Vgs=1.2V and
W/L=40/2p. Increasing Ves, Ves, or W/L induces to increase the
MOST drain current.

1.1 Two Stages Amplifier
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In this part 1 will present a two stages bulk-driven
amplifier that is able to run on low supply voltage.

A two-stage bulk-driven op-amp in CMOS is shown in
Fig. 1.6. It consists of two stages, the first which is combined of
the bulk-driven differential stage with pMOST input devices M1
and M and the current mirror M3 and Ms acting as an active
load. The second stage is a simple CMOS inverter with My as a
driver and Mg acting as an active load. Its output is connected to
its input, i.e., to the output of the differential stage by means of
compensation capacitance Ci and resistance Ri. Since the
compensation capacitance actually

acts as a Miller capacitance in that stage,

Op-amp with bulk-driven input transistors has been
designed. The design is depicted in the following figure.

Figure 1.6 Bulk-driven op-amp (a) and conventional op-amp (b).

By setting the gate-source voltage to a value sufficient to
tern on the transistor, then the operation of the bulk-driven
MOST becomes a depletion type. Input voltage is applied to the
bulk-terminal of the transistor to modulate the current flow
through the transistor. The advantage of a bulk-driven device
over a gate-driven device is that the threshold voltage limitation
disappears and both positive and negative bias voltages (Vgs) are
possible. This is especially important in analog low voltage
circuits where the dynamic range of the signal should be
maximized with respect to the supply voltage in order to
maximize the performance of the circuit.
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There are also some drawbacks of bulk-driven devices
compared to gate-driven devices, such as smaller
transconductance (gmb instead of gm) because of smaller control
capacitance of the depletion layer, larger parasitic capacitance
to the substrate, which results in lower unity- gain frequency fr,
and higher input referred noise, because of smaller
transconductance. Also, it has to be noted that a rail-to-rail bulk-
driven op-amp need a twin-tub process. It should be mentioned
that too much forward bias the bulk-source PN-junction, cause
to appear the parasitic bipolar transistor effects like latch-up
and/or excessive bulk and substrate-current.

The designed op-amp with bulk-driven input transistors is
shown in Fig. 1.6. Because an N-well CMQOS process has been
used, the bulk-driven devices are of PMOS-type. By

applying the input signal to the bulk-terminals instead of gate-
terminals of the input transistors, the threshold voltage
limitation disappears and a large input CMR of the op-amp is
achievable. Another goal was to minimize current consumption
and input referred noise. The noise at low frequencies is
dominated by 1/f noise. Choosing fairly large values for channel
width and length of the input transistors M1, M2 and the channel
length of the current mirror load transistors Ms, Ma, minimizes
this noise. The large channel lengths in the input stage result in
a large output impedance of the input stage, which increases the
gain but decreases the bandwidth of the op-amp. The aspect ratio
W/L of the input transistors is designed sufficiently large to limit
the maximum possible negative Vsg to avoid large leakage
currents from source to bulk and from source to substrate (in the
case where the input voltage Vs is close to negative supply rail).

Fig. 1.7 shows the simulation result of amplitude and
phase frequency responses of the bulk-driven op-amp with a 1
V supply voltage. We can see that the bulk-driven technique
removes the threshold voltage requirement of MOSTs from the
signal path, and reducing the most serious limitation of analog
MOST circuits as the power supply voltage.

The simulation results of the voltage bulk-driven are listed in
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Table 1.1.
Table 1.1 The simulation results of the open loop bulk-driven op-
amp

Feature Value Unit
Ao 61 dB
Gain-bandwidth product 17 MHz
Offset 4 mV
Supply voltage 1 \Y
Input CMR -0.25t00.3 | V
Slew-rate 1.4 V/us
Settling time 38 nsec
Load capacitance C. 1 pF
Phase margin 76 Degree
Power consumption 31.3 uwW
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Figure 1.7 Amplitude and phase frequency responses of the bulk-
driven op-amp.
1.1 Folded Cascade
To obtain a high output impedance in CMOS, a cascode
stage could be placed straight on the input pair of the amplifier.

The folded-cascode amplifier is shown in Fig. 1.8. The
name "folded-cascode" comes from folding down p-channel
cascode active loads of a diff-pair and changing the MOSTSs to
n-channels. This amplifier, like all amplifier, has good PSRR
compared to the two-stage amplifier since it is compensated
with the load capacitance.

The folded cascode input stage, as shown in Fig. 1.8
increase the common-mode input voltage range, since we
replace a current source M7-Mg instead of a current mirror which
its used typically in the conventional op-amp.

The input stages consist of a N-channel bulk-driven
differential pair M:-M3, folded cascodes Mgy-Mso, providing a
level shift function, and a bulk-driven current mirror M11-Mag,
providing a differential to single ended convention. The
transistors M7-Mg function as bias current source. In order to
maximize the output current of the input stage, these current
sources are biased at the same value as the tail current source of
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Ms-Ma.

Since the output resistance is one of the most important
performance parameters for a current mirror, and the value of
this resistance is almost equal for both gate-driven and bulk-
driven current mirrors, that’s way it was used the bulk-driven
folded cascode current Ms-My biased by Ms-Me, this type of
connection is suitable for low voltage applications.
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Figure 1.8 Folded-cascode bulk-driven op-amp.
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The drain voltage of both input transistor can reach the positive
supply voltage within one saturation voltage of the current source
M7-M8. This saturation voltage is, generally, much smaller than a
gate source voltage.

2. Conclusions

This paper describes the conventional operational amplifier
parameters; it continues explaining design principles for MOST
single bulk-driven amplifying stages, two stage bulk- driven,
folded cascode bulk-driven and rail-to-rail bulk-driven op-amps in
contrast to the conventional gate-driven technique to demonstrate
its low voltage capability.

Realizing the two stages bulk-driven and folded-cascode bulk-driven
amplifier need a one tub (well) process. So we can use the conventional
front gate to modulate and realize the bulk-driven MOS transistor, that
is why the technological steps and silicon area utilization needed for the
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bulk-driven technology and conventional 0.7 um CMOS gate-driven
are the same. Whereas the Rail-to-rail op-amp need separate wells
(twin-tub process) 12T100, which are more expensive process, it needs
a bigger chip area and it causes worst matching.

Where | used the bulk terminal of the MOS transistor, which is usually
tided to its source or to the positive or negative supply voltage as an
input terminal, while the gate is biased on the proper voltage to form a
conduction channel. This way | overcame the threshold voltage
limitation and | could use the conventional MOS transistor to work as
JFET. First | provided analyses for the bulk- driven MOST and
investigated the saturation regime and the prohibited input value that
turn on the PN junction between the bulk and the source, where this
value causes a latch up.

Then | used this principle to assure the correct function of the bulk-
driven MOS transistor. Then | created a simple bulk-driven current
mirror for low voltage application, further a cascode bulk-driven
current mirror has been created in the aim to increase the output
resistance. There were some drawbacks of those bulk-driven current
mirrors mainly the absence of input-output current linearity, so | had
also introduced other configurations that have less errors and better
linearity | called these configurations the enhanced bulk-driven current
mirrors. | assured the functionality of these configurations by
simulations of related function blocks by OrCAD Pspice.

As a next step, | had verified the principle of the bulk-driven MOS
transistor as a differential stage amplifier, and then | started applying
this principle to achieve a completely novel family of amplifiers, two
stages bulk-driven amplifier, folded cascode bulk-driven amplifier and
finally rail-to-rail bulk-driven amplifier. Low-voltage capability of
those bulk- driven function blocks has been assured in contrast to its
function identical gate-driven MOST.

Based on the results | had achieved I could present the main advantages
and disadvantages of bulk-driven technique.

Desirable characteristics of bulk-driven transistors are:

° Depletion characteristics avoid VT requirement in the signal
path, voltage swing for low voltage supply is increased, and minimum
operational supply voltage is pushed to its limit.

° We can use the conventional front gate to modulate the bulk-
driven MQOS transistor.

Undesirable characteristics of bulk-driven transistors are:
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° The transconductance of a bulk-driven MOST is substantially
smaller than
e that of a conventional gate-driven MOS transistor, which
may result in lower GBW and worse frequency response.
e The polarity of the bulk-driven MOST is technology
related. For a P (N) well CMOS process, only N (P)
channel bulk-driven MOSTSs are available. This may
limit its applications. For example a rail-to-rail bulk-
driven op-amp needs a dual well process to realize it.
e The equivalent input referred noise of a bulk-driven
MOS amplifier is larger than a conventional gate-driven
MOS amplifier because of its smaller transconductance

e Prone to turn on the bulk-channel PN junction, which
may result in a latch-up problem.
e Rail-to-rail op-amp need separate wells (dual well process),
which is:
- More expensive process
- Bigger chip area needed
- Worst matching comparing with one well process
The bulk-driven circuits could have a role to play in many
applications, which needs low-voltage low-power current
mirrors, current sources, and conventional op-amp applications
ranging from unity-gain buffer, signal amplifiers, to filters and
switched capacitor, and so on.

With respect to above mentioned discussions it is declared
that aims of this thesis were fulfilled.
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Abstract— Solar energy is the most important renewable energy
resource that available in the world. Solar energy can be used for
different applications, such as generation of electricity, water and house
heating, photochemical reactions for wastewater treatment. New
studies show that solar energy can be used for seawater or saltwater
desalination.

Preliminary study was conducted for seawater desalination by solar
energy at a lab scale unit. The most common components in the unit are
solar distiller pool and cover.

Mathematical model, comprising design equations that available in the
literature, was employed to evaluate solar distiller productivity and
thermal efficiency. Subsequently, this mathematical model was
implemented as a MATLAB algorithm, utilizing experimental data
from solar distiller pool type with one inclined cover. The results
obtained from the MATLAB algorithm indicate that the unit is highly
efficient for seawater or brackish water desalination in Libya.

Keywords— Sea water, Desalination, Solar Energy.
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INTRODUCTION

Libya is a mostly arid and semiarid sparsely populated large
North African country. Annual average precipitation rates average 200
mm with more than 95% of the country receiving less than 100 mm/y.
Evaporation rates are among the highest in the world because of the dry
climate with temperatures exceeding 40°C in some parts of the country.
Because of these harsh environmental conditions, over 80% of Libya's
population reside along a mild thin strip on its 1900- km long
Mediterranean coast which also contains the country's most fertile lands
and its major industrial projects. Because it has practically no
renewable water resources, Libya relies heavily on groundwater for
satisfying its ever-increasing water needs with minor contributions
from springs, wadis, surface runoff and dams [1].

Desalination of seawater can be considered as one of the most
promising water supply techniques in many coastal countries that have
limited conventional water resources. Libya, as many other countries in
the arid region, turned to desalination as a supplemental water resource
as early as the 1960s. Both thermal and membrane desalination
technologies have been used ever since, making Libya one of the largest
users of these two technologies in the Mediterranean region [2].
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Reverse osmosis (RO) technology is one type of membrane
desalination technology which used in Tajura desalination plant by a
total design capacity of 10,000 m®/day.

MBPC and MEE-TVC are two types of thermal desalination
technology. MBPC desalination technology was used in Albrega
desalination plant with a total design capacity of 2400 m*/day.

MEE-TVC desalination technology was used in Alzawia
desalination plant with a total design capacity of 1000 m*/day [3].

Desalination by solar energy:

The first conventional solar still unit was built in 1872 by the
Swedish engineer Charles Wilson in the mining community of Las
Salinas in Northern Chile. This still was a large basin-type still used to
supply fresh water from brackish feed water to a nitrate mining
community. The unit had wooden basins with bottoms blackened using
logwood dye and alum. The total capacity of the distillation plant was
about 23 m3/day. This first stills were in operation for 40 years until the
mines were exhausted. During World War 11, efforts were increased to
produce a solar still that could be utilized on life rafts, for ships and
aircraft. A small inflatable plastic unit for this purpose and hundreds of
thousands of these units were produced. Most stills built and studied
since then have been based on the same concept, though with many
variations in geometry, materials, methods of construction and
operation.

From 1958 to 1965 the Office of Saline Water (OSW) at the
Research Station in Florida tested a number of different types of solar
stills and concluded that high fixed charges associated with still
construction would not be offset by the savings resulting from free solar
energy. Past research work has been focused on the construction cost
obstacle of the solar still. For example, to this aim, various plastic films
have been used instead of the more durable but also more expensive
glass coverings [4].

The simplest and most practical design for a solar still is consists
of an air tight basin, usually made of galvanized iron sheet which
contains the salt water. It has a top cover made of a transparent material,
e.g., glass, and the interior surface of its base is blackened to enable
absorption of solar energy to the maximum possible extent. The glass
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cover allows solar radiation to pass into the still. Here the radiation is
mostly absorbed by the blackened base. The water begins to heat up and
the moisture content of the air, trapped between the water surface and
the glass cover, increases. The base also radiates energy in the infra-red
region, which is reflected back into the still by the glass cover, so
trapping the solar energy inside the still. Heated water vapor evaporates
from the basin and condenses on the inside of the glass cover.
Condensed water trickles down the inclined glass cover to an interior
collection trough, placed at the lower edges of the cover to collect the
distillate [5].

A common variant of this type is known as the inclined or tilted-
tray solar still. It operates in a cascade formation and the rate of the
continuous feed just compensates the rate of evaporation. This type of
construction results in higher efficiency than the simple basin type.
However, the additional costs of construction are not compensated by
increased performance [4]. Although, the construction and operation of
a solar still is simple, the theoretical analysis is complex and mostly
depends on experimental observation. Basic concepts of solar stills
were developed by several scientists [1,2,3,4]. They found that the
operation of a solar still is governed by various heat transfer modes and
therefore a proper understanding of modes of heat transfer, mainly
convection and radiation, is crucial to the study of a solar still. Fresh
water production of a solar still can be predicted based on the
temperature of the feed salt water and the area of still the solar using
mass diffusion relations. The net mass flux of water vapor is estimated
using the analogy between heat and mass transfer. Solar energy for
direct solar desalination technologies is free, naturally available on
sunny days and the net useful energy yield is moderate to low. Arid
lands generally have great solar energy potential. This potential may
best be developed by solar desalination concepts and methods
specifically suited to supply dry regions with freshwater [5].

The objective of this paper is to conduct preliminary study of a
heat and mass transfer processes for seawater desalination by solar
energy at a lab scale. MATLAB algorithm was constructed based on
object oriented programming to evaluate solar distiller mass
productivity and thermal efficiency of simultaneous heat modes.
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HEAT AND MASS ANALYSIS OF ASOLAR DISTILLER

In an enclosed space heat and mass transfer occur simultaneously,
the dimensionless numbers that describe heat and mass transfer are
interrelated for all processes [9]. Solar distillers are equipment used to
produce fresh water from saline water, several studies suggests that the
solar distiller productivity directly proportional to efficiency, then
productivity is the most important factor used in comparison between
solar distiller performance. solar distiller productivity depends on
climatology factors such as intensity of solar radiation, ambient
temperature and wind speed. There are another extended factor that may
be affect the productivity such as saline water depth, distiller direction
and cover inclination angle, saline water concentration, water vapour
leakage and modification to solar distiller.

Analysing of mass and thermal performance of the solar distiller to
estimate the productivity and thermal efficiency need complete heat
analysis of several heat transfer modes that occur in a solar distiller.
Figure (1) shows the process of solar radiation to the distiller it's
components with different steps of heat and mass operations.

Solar radiation

O

Cover angle
\ Wooden stand
Glass cover

Collection of distilled <Feeding water
water channel

Apply salt water evaporatio

Distilled water exit if
channel

Distilled water —
Insulation material Absorbent plate

Figure 1: Process solar radiation

Figure (2) shows several heat transfer modes that included in solar
radiation and water evaporation processes.
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Solar radiation ——»
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Radiation W
Convection \__ .

Conduction .

Figure 2: Heat transfer modes

The thermal circuit network for a basin solar distiller is shown
in figure (3). Inspection of thermal circuit network indicates that the
heat input should be as large as possible; that is; the bottom of the
distiller must be highly absorbing, the heat transfer by evaporation of
water should be made as large as possible.

qr.b-c ’\: qe gc.b-c
; \‘ ‘
SR o

Figure 3: Thermal circuit network for solar distiller
Mass Productivity and heat Efficiency of a Solar distiller
Thermal of heat performance and mass productivity of solar distillers
can be studied by applying general heat balance conservation equation.
The basic concepts of solar distiller operation have been set forth by

several authors [9, 10].
Total heat and mass balance on all parts of the solar distiller per

unit area can be written as:
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lza = g. + qr,b—c + qc,b—c +q, + (me)W +% (1)

An energy balance on the cover neglecting it's capacitance and
solar energy absorbed by the cover, can be written as:

qr,b—c + qc,b—c - qr,b—a + qc,c—a (2)

These equations (1), (2) need to be solved simultaneously to find the
most important parameters. Dunkle [9] provide a convenient ways of
estimating the most important parameter in these equations.

Heat radiated from pool to cover [5]:
a, , . =0.95(Tb* —Tc*) 3

Heat transfer by convection from pool to cover
dep . = he(Tb —Tc) 4)
And Convective heat transfer coefficient estimated by:

- _ (pwb— pwc) - /s 5
he = 0.884[(Tb ~Te) + = P Th] ®)

Pwb & pwc are water vapour pressures at average sea water
temperature (Tb) and average cover temperature (Tc).
Water vapour pressures was estimated by Antoine equation:

pwb =exp(a-b/(c+(Th+273))) (6)
and
pwc=exp(a-b/(c+(Tc+273))) (7)

where a, b, ¢ are Antoine equation constants, their values are listed
below:
a=18.3036; b=3816.44; c= - 46.13;

Rate of vapour mass transfer
m, =9.15*10"7 *hc>(pwb— pwc) (8)
Rate of heat transfer due to evaporation:
d. = 9.15*107 *hc*(pwb — pwc) * hfg 9)

Convective heat transfer from cover to surrounding
Jep o = hc,c—a>(Tc —Ta) (10)

Where,
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hc,c—a —5.7+3.8*Vv (11)
V: wind velocity
Radiated heat transfer from cover to surrounding

drca = hr,c—a>~(Tc—-Ta) (12)
Where;
4 4
hr,c —a =S (e’ —Ta’) (13)
(Tc—Ta)

Heat losses by conduction from pool base and lateral sides:

g, = Ug > (Tb _Ta) A (14)
Where;
Us = U, + Uy
Where;
ke kb
U, =— and u, = — (15)
te tb

Thermal efficiency can be defined as a relation between heat
transfer by evaporation in a solar distiller to the solar radiation received
by solar distiller.

_ Ja.dat (16)
77t — J- 1dt
170 — 9T m, (17)

1 ~“time *~ A

If the percentage solar efficiency is need to be estimated for

one hour; time=3600 s, equation rewritten as:
1 #3600 * A

77206 =

The mathematical models that obtained are used to predict solar
distiller productivity and thermal efficiency.
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CASE STUDY : SIMPLE SOLAR DISTILLER

The dependency of thermal efficiency and the productivity of solar
distiller on several temperatures of solar distiller components, wind
speed, and solar intensity are studied. The proposed methodology for
mass and heat Transfer in solar desalination has been applied to the
investigator of the operational and configuration of solar distiller
system. single effect basin type of a solar distiller has been investigated
for parameter analysis study. Several parameters such as solar intensity,
wind speed, seawater thickness was studied. The properties of single
effect basin solar distiller which used in the study is shown in Table (1)

[8].

Table . 1 Physical characteristics solar distiller

No. | Property Value
1 Pool base a=0.9
absorptivity
2 Glass cover 1=0.8
transmisvity
3 Emissivity €=0.96
4 Thermal conductivity k=0.03 w/m
of insulation material
5 | Boltzmann constant 8=5.67*10"
w/m?. k*
6 Water heat capacity Cpw =4.184
kg/kg.k

Operational data of solar distiller that used in the case study is
shown in Table (2).

Table . 2 Operational data of solar distiller

Ta |[155 23.6 21.6 23.2 24.2 24.8
= | 22.6];
T1 |[17.2 22.8 32.3 36.2 41.2 44.6
= |45.27;
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T2 | [14.317.42427.131.834.935.9

= ],

T3 |[18.8 25.8 31.3 32.1 34.2 34.6
- 3321;

T4 | [18.4 25.8 32.9 34.8 36.9 38.2
= 3721,

T5 | [19.528.7 37.1 40 42.345.1 34.8
= ]1

MATLAB Algorithm :

Mathematical Model equations from (3) through (18) for evaluation
of solar distiller productivity and thermal efficiency were implemented
in MATLAB algorithm. The effect of different parameters in solar
distiller performance are studied. The case study parameters for
performance evaluation are shown in Table (1) and Table (2). The solar
distiller efficiency and productivity are estimated based MATLAB
Algorithm that prepared based on object oriented programing. The
MATLAB Algorithm assume the flexi ability and accuracy of
MATLAB coding media.

Effect ambient Temperature:

Figures (4, 5, 6 and 7) show the results of thermal efficiency
dependency on temperatures. A typical trend in efficiency of cover,
pool, and air temperatures.
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Figure 5: Efficiency with solar intensity
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Figure 6: Efficiency at several wind speed.
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Figure 7: Efficiency with solar Radiation

As can be seen in figures (4 ,5, 6 and 7) the thermal efficiency is
increased slowly by increase solar intensity from morning up to two
hours after the mid-day. Then thermal efficiency start to increase
rapidly as the sun moves toward a sunset way, this due to effect pool
absorptivity.

Effect of wind speed

The figures (7 and 8) show a plot of thermal efficiency as a function of
wind speed over a day hours . It can be noticed that wind speed is
fluctuated over that day of experiment with a tendency to maximize in
mid-day hours.
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COCLUSIONS

Direct solar desalination systems have low operating and
maintenance costs but require large installation areas and high initial
investment. However, this is an appropriate solution for remote areas
and small communities in arid and semi-arid regions lacking water.
Most studies published in the last decade have considered small scale
solar desalination systems for application in remote areas. Some of
them have proposed medium and large scale systems which already are,
or could be, effective in the near future.
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Summary of the research paper:
Marine construction works

Works refer to construction projects that take place in or near marine bodies of water,
such as oceans, seas, rivers, or lakes. These projects involve building, repairing, or
installing different structures and facilities that serve different purposes.

Marine construction requires specialized knowledge, equipment and techniques due
to the unique challenges posed by working in a marine environment. It often involves
collaboration between engineers, architects, marine biologists, environmental
specialists and construction crews to ensure projects are carried out safely,
efficiently and in compliance with environmental regulations.

In this paper we present many of these marine structures and how to benefit from
them in practical life.

We present a brief study of:

1-Ports and harbors:

2- Coastal protection:

3-Marine facilities:
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4- Bridges and tunnels:

5- Beach nourishment:

6- Underwater cables and pipelines:

7- Marine foundations:

8- Dredging:

9- Marine rescue:

10- Marine demolition:

We studied engineering structures for coastal protection and ways to protect water
bodies from erosion and other risks.

Then, at the end of our research, we studied the types of marine structures in
terms of the details of their construction and uses

Marine construction works

works refer to the construction projects that take place in or near bodies of Marine construction
water, such as oceans, seas, rivers, or lakes. These projects involve building,

repairing, or installing various structures and facilities that serve different purposes.

1-Ports and Harbors:

Construction of ports,harbors, wharves, piers, and docks to facilitate the loading and unloading
of ships, as well as providing mooring and berthing facilities.

2-Coastal Protection:
Construction of breakwaters, seawalls,revetments,and other coastal structures
to protect shorelines from erosion, flooding, and wave action.




3-Offshore Structures:
Installation of offshore platforms, oil rigs, wind farms, and subsea pipelines for oil and
gas exploration, renewable energy generation, and underwater resource extraction.

4-Bridges and Tunnels:
Construction of bridges, c:
separated by bodies of wat

 connect land masses

5-Beach Nourishment:
Replenishment of beaches with sand to combat
erosion and maintain shoreline stability.

6-Underwater Cables and Pipelines:
Installation of submarine cables and pipelines for telecommunications, power transmission, and
transportation of oil, gas, or water.
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7-Marine Foundations:
Construction of foundations for marine structures,such as bridges, offshore platforms, and piers,
using techniques like pile driving or drilling.

8-Dredging:
Excavation and removal of sedimem, >IIL, UL USULIS> 11ULLL UIS vuuul vl water bodies
to deepen channels, create or maintain navigation channels, and reclaim land.

9-Marine Salvage:
Recovery and removal of sunken vessels, wreckage, or other objects from the water using
specialized equipment and techniques.

10-Marine Demolition:
Dismantling and removal of existing marine structures or infrastructure, such as old piers, docks,
or offshore platforms.




Marine construction works require specialized knowledge, equipment, and techniques due to the
unique challenges posed by working in a marine environment. They often involve collaboration
between engineers, architects, marine biologists, environmental specialists, and construction
crews to ensure the projects are executed safely, efficiently, and in compliance with
.environmental regulations

Coastal protection

Coastal protection refers to a range of measures and structures designed to safeguard coastal
areas from erosion, flooding, and other forms of coastal hazards. These measures aim to preserve
the integrity of the shoreline, protect coastal communities, and maintain the ecological balance of
coastal ecosystems. Here are some common methods of coastal protection:

1. Seawalls:

Seawalls are vertical structures made of concrete, steel, or other materials that are built parallel
to the shoreline. They act as barriers against wave action and help prevent erosion and flooding.
Seawalls reflect or absorb wave energy, reducing its impact on the coastline. However, they can
also lead to increased erosion in adjacent areas.

Seawall types

Illustratio

Type n Advantages Disadvantages Example

Vertical seawalls are built in particularly exposed situations. These reflect wave energy.
Under storm conditions a non-breaking standing wave pattern can form, resulting in a
stationary clapotic wave which moves up and down but does not travel horizontally. These
waves promote erosion at the toe of the wall and can cause severe damage to the seawall.
In some cases, piles are placed in front of the wall to lessen wave energy slightly.

e These can suffer a
lot of expensive
damage in a short
period of time.

e Vertical design can
be undercut by
high-wave energy
environments over
a long period of
time.

e The first implemented,
most easily designed
and constructed type of
seawall.

e Vertical seawalls deflect
wave energy away from
the coast.

e Loose rubble can absorb
wave energy.
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Curved or stepped seawalls are designed to enable waves to break to dissipate wave
energy and to repel waves back to the sea. The curve can also prevent the wave
overtopping the wall and provides additional protection for the toe of the wall.

e Concave structure
introduces a dissipative

el e  More complex

e The curve can prevent engineering and
waves from overtopping
the wall and provides
extra protection for the
toe of the wall

e Curved seawalls aim to
re-direct most of the
incident energy, resulting
in low reflected waves
and much reduced
turbulence.

design process.

e The deflected
waves can scour
material at the base
of the wall causing
them to become
undermined.

Mound type seawalls, using revetments or riprap, are used in less demanding settings
where lower energy erosional processes operate. The least exposed sites involve the
lowest-cost bulkheads and revetments of sand bags or geotextiles. These serve to armour
the shore and minimise erosion and may be either watertight or porous, which allows
water to filter through after the wave energy has been dissipated.

e  Current designs use
porous designs of rock,
concrete armour.

e Slope and loose material
ensure maximum
dissipation of wave
energy.

e Lower cost option.

e Shorter life
expectancy. "

e Cannot withstand
or protect from
high-energy
conditions
effectively.

~ 1 1LLUIG

2. Breakwaters:

Breakwaters are structures built offshore or along the shoreline to break the force of incoming
waves. They create calmer waters behind them, reducing erosion and protecting beaches and
coastal structures. Breakwaters can be constructed using rocks, concrete blocks, or other materials.




Purposes

Breakwaters reduce the intensity of wave action in inshore waters and thereby provide safe
harbourage. Breakwaters may also be small structures designed to protect a gently sloping beach
to reduce coastal erosion; they are placed 100-300 feet (30-90 m) offshore in relatively shallow
water.

An anchorage is only safe if ships anchored there are protected from the force of powerful waves
by some large structure which they can shelter behind. Natural harbours are formed by such
barriers as headlands or reefs. Artificial harbours can be created with the help of breakwaters.
Mobile harbours, such as the D-Day Mulberry harbours, were floated into position and acted as
breakwaters. Some natural harbours, such as those in Plymouth Sound, Portland Harbour, and
Cherbourg, have been enhanced or extended by breakwaters made of rock.

Types .

Types of breakwaters include vertical wall breakwater, mound breakwater and mound with
superstructure or composite breakwater.

A breakwater structure is designed to absorb the energy of the waves that hit it, either by using
mass (e.g. with caissons), or by using a revetment slope (e.g. with rock or concrete armour units).

In coastal engineering, a revetment is a land-backed structure whilst a breakwater is a sea-backed
structure (i.e. water on both sides).

Rubble .

Rubble mound breakwaters use structural voids to dissipate the wave energy. Rubble mound
breakwaters consist of piles of stones more or less sorted according to their unit weight: smaller
stones for the core and larger stones as an armour layer protecting the core from wave attack. Rock
or concrete armour units on the outside of the structure absorb most of the energy, while gravels
or sands prevent the wave energy's continuing through the breakwater core. The slopes of the
revetment are typically between 1:1 and 1:2, depending upon the materials used. In shallow water,
revetment breakwaters are usually relatively inexpensive. As water depth increases, the material
requirements—and hence costs—increase significantly.

Caisson .

Caisson breakwaters typically have vertical sides and are usually erected where it is desirable to
berth one or more vessels on the inner face of the breakwater. They use the mass of the caisson
and the fill within it to resist the overturning forces applied by waves hitting them. They are
relatively expensive to construct in shallow water, but in deeper sites they can offer a significant
saving over revetment breakwaters.

An additional rubble mound is sometimes placed in front of the vertical structure in order to
absorb wave energy and thus reduce wave reflection and horizontal wave pressure on the vertical
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wall. Such a design provides additional protection on the sea side and a quay wall on the inner
side of the breakwater, but it can enhance wave overtopping.

Wave overtopping in Vlissi ing a storm Overtopping on the inner slope of a dike in Northern during

, 1953 or 195 storm, 1954. Germany during a storm, 1954 wave absorbing caisson

A similar but more sophisticated concept is a wave-absorbing caisson, including various types of
perforation in the front wall.

Such structures have been used successfully in the offshore oil-industry, but also on coastal
projects requiring rather low-crested structures (e.g. on an urban promenade where the sea view
is an important aspect, as seen in Beirut and Monaco). In the latter, a project is presently ongoing
at the Anse du Portier including 18 wave-absorbing 27 m (89 ft) high caissons.

Wave attenuator .

Wave attenuators consist of concrete elements placed horizontally one foot under the free
surface, positioned along a line parallel to the coast. Wave attenuators have four slabs facing the
sea, one vertical slab, and two slabs facing the land; each slab is separated from the next by a
space of 200 millimetres (7.9 in). The row of four sea-facing and two land-facing slabs reflects
offshore wave by the action of the volume of water located under it which, made to oscillate
under the effect of the incident wave, creates waves in phase opposition to the incident wave
downstream from the slabs .

Membrane Breakwaters .

A submerged flexible mound breakwater can be employed for wave control in shallow water as
an advanced alternative to the conventional rigid submerged designs. Further to the fact that, the
construction cost of the submerged flexible mound breakwaters is less than that of the
conventional submerged breakwaters, ships and marine organisms can pass them, if being deep
enough. These marine structures reduce the collided wave energy and prevent the generation of
standing waves.

3. Revetments:

Revetments are sloping structures made of rocks, concrete, or geotextile materials that are placed

along the shoreline. They dissipate wave energy and help prevent erosion by absorbing the force
of waves and reducing their erosive power.
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A revetment in stream restoration, river engineering or coastal engineering is a facing of impact-
resistant material (such as stone, concrete, sandbags, or wooden piles) applied to a bank or wall
in order to absorb the energy of incoming water and protect it from erosion. River or coastal
revetments are usually built to preserve the existing uses of the shoreline and to protect the slope.

= Asphalt

Sandbags
L=l

Geotextile
filter

In architecture generally, it means a retaining wall. In military engineering it is a structure formed to secure an
area from artillery, bombing, or stored explosives.

Freshwater re A drawing showing a simplified form of the barriers

Many revetments are used to line the banks of freshwater rivers, lakes, and man-made reservoirs,
especially to prevent damage during periods of floods or heavy seasonal rains (see riprap). Many
materials may be used: wooden piles, loose-piled boulders or concrete shapes, or more solid banks.

Concrete revetments are the most common type of infrastructure used to control the Mississippi
River.[3] More than 1,000 miles (1,600 km) of concrete matting has been placed in river bends
between Cairo, Illinois and the Gulf of Mexico to slow the natural erosion that would otherwise
frequently change small parts of the river's course.

Rock armour revetments. Revetment along Oples River

Revetments as coastal defence|

Wooden revetmentsDynamic revetment Cape Lookout State Park Oregon

Revetments are used as a low-cost solution for coastal erosion defense in areas where crashing
waves may otherwise deplete the coastline.

Wooden revetments are made of planks laid against wooden frames so that they disrupt the force
of the water. Although once popular, the use of wooden revetments has largely been replaced by
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modern concrete-based defense structures such as tetrapods. In the 1730s, wooden revetments
protecting dikes in the Netherlands were phased out due to the spread of shipworminfestations.

4. Beach Nourishment:
Beach nourishment involves adding sand or sediment to eroded beaches to restore their width
and volume. This is typically done by dredging sand from offshore sources or trucking it in from
other locations. Beach nourishment not only helps protect the shoreline but also enhances
recreational value and tourism.

Beach nourishment is the adding of sediment onto or directly adjacent to an eroding beach. This
"soft structural" response allows sand to shift and move with waves and currents. Dune
restoration is commonly carried out during a beach nourishment project as well.

A wide, nourished beach system absorbs wave energy, protects upland areas from flooding, and
mitigates erosion.The beach provides a buffer between storm waves and

landward areas, and it can prevent destructive waves from reaching the dunes and upland
developments. When sediment is naturally moved offshore from a nourished

beach, it causes waves to break farther from the shoreline, which weakens their energy before
reaching the shore.Before a project can be implemented, however, project designers must
determine the necessary amount of sand to nourish the beach. Engineers develop sediment budgets,
which do not involve monetary figures but rather inflows and outflows of sediment in a given
coastal system.
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Once a sediment budget has been calculated, sources must be found to provide the needed
sediment. Beach fill material must closely match the sand on the native beach so that when
waves and currents naturally distribute the fill, most of it remains on the beach and is not swept
offshore. Concurrently, fill material must usually be of a texture acceptable for beach-goers.
Beach nourishment projects must be supplemented with additional quantities of sand to
counteract the natural removal of sediment by waves and currents. This periodic renourishment
is calculated in sediment budgets, and it results in the placement of sand at a project location
usually every few years.

5. Dune Restoration:

Dune restoration refers to the process of restoring and rehabilitating sand dune ecosystems that
have been degraded or damaged. Sand dunes are important coastal landforms that provide
numerous ecological benefits, including protecting coastlines from erosion, providing habitats
for specialized plant and animal species, and serving as natural barriers against storm surges.

Dunes can become degraded due to human activities, such as urban development, sand mining,
and recreational use, as well as natural processes like storms and erosion. Dune restoration aims
to reverse the damage and promote the recovery of these ecosystems.

Here are some common approaches and techniques used in dune restoration:

1. Sand fencing: Installing sand fencing helps control the movement of sand, promoting the
formation of dunes and preventing erosion. The fences trap wind-blown sand, allowing it to
accumulate and form new dunes.

2. Planting vegetation: Planting dune grasses and other native plants is a crucial part of dune
restoration. These plants help stabilize the sand, prevent erosion, and create a suitable habitat for
other dune-dwelling species. They also trap wind-blown sand, contributing to dune growth.

3. Dune nourishment: In some cases, adding sand to eroded or degraded dunes may be
necessary. This process, known as dune nourishment or beach nourishment, involves depositing
sand onto the dune system to replenish lost sediment and rebuild the dunes.

4. Controlling human activities: Implementing regulations and management strategies to
control human activities, such as restricting vehicle access and minimizing foot traffic, is
important for dune restoration. These measures help protect the fragile dune ecosystem and
prevent further degradation.

5. Education and awareness: Public education and awareness programs play a vital role in dune
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restoration efforts. By informing communities about the importance of dunes and the need to
protect and restore them, people can become active participants in conservation efforts.

‘Various pictures of sand dune restoration

DG 4 T

Various pictures of sand dune restoration

It's worth noting that dune restoration is a complex and ongoing process that requires careful
planning and monitoring. The specific techniques used can vary depending on the location,
ecosystem characteristics, and the extent of degradation. Additionally, partnerships between
government agencies, conservation organizations, and local communities are often essential for
the success of dune restoration projects.

6. Living Shorelines:

A living shoreline is an environmentally friendly approach to shoreline erosion control and
habitat restoration. It is designed to provide erosion protection while also enhancing the natural
ecosystem and promoting biodiversity.

Unlike traditional hard shoreline stabilization methods such as seawalls or bulkheads, which are
typically made of concrete or steel, living shorelines utilize natural materials such as plants,
sand, and rocks to create a buffer zone between the water and the land. This approach helps to
absorb wave energy, reduce erosion, and protect the shoreline from the impacts of storms and
sea-level rise.

The main components of a living shoreline may include:

1. Vegetation: Planting native vegetation such as marsh grasses, shrubs, and trees helps stabilize
the shoreline by promoting root systems that hold the soil in place. These plants also provide
important habitat for various species of birds, fish, and other wildlife.

2. Oyster reefs: Oyster reefs can be constructed offshore or along the shoreline to provide
additional wave attenuation and erosion control. Oysters are natural filter feeders and help
improve water quality by removing pollutants from the water.

3. Wetlands or marshes: Constructing or restoring wetlands and marshes can be an integral part
of a living shoreline project. These habitats act as sponges, absorbing water and reducing wave
energy. They also provide important breeding and foraging grounds for many species.

4. Breakwaters or sills: In some cases, low-profile structures such as rock or oyster shell sills
can be strategically placed to break up wave energy and reduce erosion along the shoreline.




Iivine shorelines offer several henefits over traditional shoreline stahilization methods. Thev
Various pictures of sand Living Shorelines

area. By preserving or restoring natural habitats, living shorelines can support biodiversity,

improve water quality, and provide recreational opportunities such as birdwatching, fishing, and

boating. Additionally, they can be more resilient to climate change impacts, such as sea-level rise

and increased storm intensity, compared to hard structures that can worsen erosion in

neighboring areas.

It's important to note that the design and implementation of a living shoreline should consider
site-specific conditions, including tidal range, wave energy, sediment transport, and local
ecology. Consulting with experts in coastal engineering and ecology is recommended to ensure
the effectiveness and success of the project.

7. Coastal Vegetation:

Planting native vegetation, such as grasses and mangroves, along the shoreline can help
stabilize the soil, reduce erosion, and absorb wave energy. Vegetation acts as a natural buffer
zone between land and water, protecting the coastline from erosion and flooding.

Various pictures of sand Coastal Vegetation

8. Managed Retreat:

In some cases, it may be necessary to relocate or retreat from vulnerable coastal areas to
minimize risks and adapt to changing coastal conditions. Managed retreat involves the strategic
relocation of infrastructure and communities away from high-risk areas, allowing natural
processes to occur without significant human interference.

Coastal protection strategies are often tailored to the specific characteristics of a coastal area and
may involve a combination of these methods. It is essential to consider the environmental
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impacts and long-term sustainability of coastal protection measures to ensure they do not disrupt
coastal ecosystems or create unintended consequences.

Ports and harbors

Ports and harbors are crucial infrastructures that serve as hubs for maritime trade, transportation,
and other maritime activities. They provide facilities for the loading and unloading of ships,
storage of cargo, and embarkation and disembarkation of passengers. Here are some key aspects
and components of ports and harbors:

1. Berths and Wharves: Berths are designated areas along the shoreline where ships can dock
or moor. Wharves are structures built along the shoreline that extend into the water and provide a
platform for ships to berth. Berths and wharves are equipped with fenders, bollards, and mooring
facilities to secure the ships.

2. Breakwaters and Jetties: Breakwaters and jetties are structures built offshore or at the
entrance of harbors to protect them from wave action and create calm water conditions inside.
They help prevent sedimentation, maintain navigation channels, and protect vessels from heavy
swells.

3. Navigation Channels: Ports and harbors have designated navigation channels that are
dredged to maintain sufficient depth for safe passage of ships. Dredging involves the removal of
sediment, silt, and debris from the channel to ensure vessels can access the port without running
aground.

4. Storage Facilities: Ports have storage facilities such as warehouses, container yards, and
terminals for the efficient handling and storage of cargo. These facilities may include refrigerated
storage for perishable goods and specialized storage for hazardous materials.

5. Cranes and Handling Equipment: Ports are equipped with cranes, gantries, and other
handling equipment to load and unload cargo from ships. These machines facilitate the
movement of containers, bulk cargo, and other goods between ships and storage areas.

6. Customs and Security: Ports have customs and security facilities to facilitate international
trade and ensure the safety and security of the port and its users. These facilities include customs
checkpoints, inspection areas, and surveillance systems.

7. Passenger Terminals: Ports that handle passenger traffic have dedicated terminals for
embarkation and disembarkation of passengers. These terminals are equipped with facilities such
as waiting areas, ticketing counters, immigration and customs checkpoints, and baggage handling
systems.

8. Support Infrastructure: Ports require various support infrastructure, including access roads,

rail connections, fueling stations, repair facilities, and administrative buildings. These facilities
enable efficient transportation of goods and services within and beyond the port.
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9. Port Operations and Management: Ports are typically managed by port authorities or private
operators responsible for coordinating and overseeing port operations. They handle vessel
scheduling, cargo management, safety regulations, and environmental compliance.

Ports and harbors play a vital role in facilitating global trade, supporting economic activities, and
connecting regions through maritime transport. They serve as key gateways for imports and
exports, providing employment opportunities and contributing to the economic growth of coastal
regions and countries.

Types of Marine Structures — Their Construction Details and Uses

There are different types of marine structures constructed for various purposes. Construction and
uses of these types of marine structures is discussed. Different materials such as concrete, stone,
timber, and steel have been used for construction of marine structure. These structures need to be
designed in such a way that can withstand various loads for example service loads, loads from
ships, and loads generated by the impact of sea waves. Despite that fact that the life span of
majority of marine structure is around 25 years but there are structures which have been in service
for about 75 years and even over 100 years occasionally. Marine structures are mostly divided
based on function and they will be explained in the following sections.

Fig.1: Marine Structures
Types of Marine Structures and their Uses

o Following are the different types of marine structures:
o Berthing facilities
e Dry docking facilities
o Coastal protection structures
Berthing Facilities in Marine Structures

These types of structures are used for many purposes for instance to provide supports for ships and
to facilitate good and passenger movements between ships and land transportation. These facilities
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may be constructed normal to the shore and parallel to the shore based on the application of the
structure. Types of berthing facilities involve piers and wharves.

Piers in Marine Structures

Piers are built normal to the shore and extended from land along the edge of sea into the deep water
and either side of piers can be applied for berthing. The length of the pier is determined based on
the length of the largest ship that may utilize it, so the length of the pier is either equal or longer
than the ship length. Not only does the structural considerations are considered while the width of
the pier is specified but also both geotechnical and functional considerations as well. There are
three kinds of piers including open pier, closed pier, and floating pier. As far as open piers are
concerned, they are either single or double deck structures which are sit on piles and permit the
flow of water under the structure.
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Fig.6: Floating Pier Structure Fig.7: Floating Pier Structure Details
Wharves in Marine Structures

These platforms are built nearly parallel to the land on the edge of sea and most wharves are not
connected completely to the shore. Bulkhead or quay walls are used to support fill materials or
stones behind the structure. Unlike pier, ships can be supported only at one side of the wharf.
Structural, geotechnical, and functional considerations are considered when the width of the
wharf is specified and wharf length depend on the length of ships which may use the structure.
Solid fill (Figure-11) and open (Figure-9 and Figure-10) platforms are the major types of
wharves. Wharf structures supported by piles may be built at specific distance away from the
land on the edge of sea if the water close to land is not adequately deep and ships with long draft
cannot get close to the structure without damages. This structure is connected to shore by trestles
(Figure-12) fixed on piles.

CONCRETE DECH

Fig.8: Wharf Structure Fig.9: High Level Fixed Wharf
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Figure 11: Solid Fill Wharf Fig.12: Trestle Structure
Dry Docking Facilities in Marine Structures

These types of structures are utilized for building ships and to inspect, maintain, repair, and modify
ships. Types of dry-docking platforms are floating dry dock, graving dry dock, vertical synchro
lifts, and marine railways.

Floating Dry Dock in Marine Structures

This type of structure is built like U letter and is employed to lift ships out from water by filling
the platform with water, then the ship will be moved inside the dock after that the water will be
drained out from the dock.

Fig.13: Floating Dry Dock

Graving Dry Dock in Marine Structures
It is a container built from concrete, masonry, sheet pile, or stones adjacent to the land on the edge
of sea. When a ship enters the structure, the platform is closed by water impervious barrier. After
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that, the water will be pumped out water from the structure and permit the ship to settle on blocks
fixed inside the structure. Figure-14 shows typical graving dry dock structure.
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Vertical synchro lifts
Vertical synchro lifts as shown in Figure-16 is composed of structure that is moved down into the

water then the ship will be loaded and rise to determined location.
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Fig.16: Vertical Synchro Lifts

Marine Railways

Marine railways facilitate the movement of ships or containers into the water and out of water. It
consists of ramps that reach to water body, hosting equipment, a mobile ship cradle on rollers,
ground-way ship cradle tracks, and cables for hauling ship cradle. Figure-18 illustrates various

parts of railway platform.
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Fig.17: Marine Railway Fig. 18.19: Marine Railway Parts and
Details
Coastal Protection Structures
The major motivation to build this type of structure is create a barrier between sea waves and
structures such as harbors in order to avoid detrimental effect of sea waves like erosion. There are
various types and arrangements or configuration of coastal protection structures includes bulkhead
(Figure-20), seawalls (Figure-21), groins (Figure-22), jetties (Figure-23), and breakwater (Figure-
24).

Types of Coastal Protection Structures and their Details :
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