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Abstract

The study of technical and applied courses at the Higiséitutes
of Sciences and Technology requires mathematical skills and a
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prior mathematical readiness, and as a result of a complaint by a
large number of faculty members in these institutes that students of
higher institutes of science and technologynd¢ have sufficient
mathematical readiness to study their scientific specialties, which
called on researchers to do this simple study to find out the extent
of the allegations, as the researchers conducted an examination for
a random sample of new studefrtsm the various departments of

the Higher Institute for Sciences and Technology at Zawia, which
measures the extent of these student's mastery of a number of
mathematical skills, and then analyzed the results statistically, as
the results showed thahda degree of student's mastery of
mathematical skills is weak and thus their mathematical readiness
not sufficient for subsequent learning in the various departments,
and based on these results, the researchers recommended adding an
introductory mathematal course in which the concepts,
relationships, methods and skills that the student needs to study the
subsequent courses are presented and this course is a review of
what has been studied in previous educational stages(primary
secondary) .
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Abstract:

Obtaining good quality foodnd beverages has been and remains
the main goal of man since he is on the surface of the earth. Safety
of food and drink is a prerequisite for its quality. What is meant by
its safety is that it is free, or it contains guaranteed and permitted
concentrabns of any natural substance or other substance that
may make it harmful, especially canned food, and what is added to
it during canning in order to prevent its corruption and its exposure
to damage, and additives are any material that is consumed as food
and used as a food ingredient whether it has a nutritional value or
not In order to achieve many manufacturing purposes when they
are prepared, canned, transported or stored, and these additives
become an integral part of the cans. This study relied @sumiag
preservative concentrations in some of the local and imported juice
samples in Libya. 7 samples were collected from shops in Al
Khoms, 3 local samples and 4 imported. Sodium benzoate
concentrations were measured in these samples at a rate of two
replications for each sample where Sodium benzoate was extracted
in the form of benzoic acid and the acid concentration was
measured by direct titration with a basic solution for the local and
imported juice samples where the lowest value and the highest
value for the preservative concentration of samples No. (2.4)
reached (1830 274.50ppm) respectively, in general it is
considered Results of preservative concentration within pain limits
Only samples (4 & 6) were allowed to exceed the standard
specificationsas they gave valuder preservative concentration
more than (100ppm).

Key-words: Juice- Preservative Sodium Benzoate Food - Al
KhomsO
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A study of the effect of different concentrations of nickel
sulfate on germination and growth of barley and wheat plants
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Abstract

This study was conducted to investigathe effect of nickel
sulphate on the germination and growthToiticum aestivumL.
andHordeum vulgairsL. plants at concentrations of (50, 100, and
150 micromoles). Results indicated that thisra difference in the
degree of resistance of boHordeum vulgairsL. and Triticum
aestivumL. to the applied concentrations.

The increased concentration of nickel sulphate in the irrigation
water led to a decrease in the germination ratio on both plants
which showed almost same response to the concentration of
50¢ mol of used heavy met al and
rate.

However, at higher concentrations, the germination percemtage
both plantsdiffered according to their response to nickelphate.

For example, at 150 micromolethe germination percentagd
Triticum aestivumL. was only 13% compared 8% showed by
Hordeum vulgairs L., indicating that the plants differ in their
resistance to the heavy metals toxicity

Moreover, it was fand that there is an inverse relationship
between the concentration of nickel sulphate and the length of both
plants, especially at a concentration of 150 micromoles.

In addition, the increase in the concentration of nickel sulphate in
irrigation water rgulted in a decrease in the wet and dry weight of
both the stems and roots of both plants, especially at higher

i1a yoal!a O5
Ly O6KkGhL! & 130 YEZ UL yEGHRAFBIGA OS5 Cdo
ZyTH @ | &

0G5 1

6Ft

bot h

concentrations (150 emol ). General |

high concentrations of nickel sulphate have obvious effects on the
germinatiom and growth ofboth Triticum aestivum L. and
Hordeum vulgairsL. seeds. These effects are more obvious on the

op Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International iyl 5 i
Science and Technology Journal Volume 24 P C JT K iyttt s Trbmig s

hul dzs + I a4A yA: January 2021 O T F ISTJ}\Q

germination and growth of th€riticum aestivumL. seeds. This
can reflect the genetic characteristics of each plant.

Introduction tuD4
iA+a OFoh! & iaNjik! Ghu +6hkid2? & GoGul
idoga toauz! & teZENa D GBOop & Kjas 18 GPAULj ¢
Ut DB | Al & yyaii Gzw7188 ae &l Gkdfodzhd aé G dzU0&da + o1
B T d2NEE @t i OB phaio O @ ian] hy D6y ay 4020 @Eiizd ¥ 4é @

yoh ydz tiDR{Ahrhad & Aghfaf2044) 47 w! 4a ¢éa Dk DZ
i\{ @ | ik (s K @k Aaer D v PERNEAFA R o CRAtJarhe QSoEk

iTaadz2 a ydz i 6i 2 iana pgi! Ghva . p! Gz!
ydz yaizk + Z§cHajReachy fFdicradeyaa 0a

t oFoh!l & O5 +DHI A A Vi GzdZ Ghu é
@ GAaDAZ & ydz t+ 061 0 Flaiwder b/Z220d%) d2! & + DD |
yGdzza éeluw3 ydz & GA Gz MLiKAGD & A7 i0dG3! & ¢
ai 7! 4a Ui nT! & eGzZGLjTa yo6izk! & pnGLjd
1 8! Gz! & (D0 * &ipke! GB3A +yODBIDI A0 @ &1 6tudz2! & b 4
yPA praRAT 248K | BoL) @ide @Al ZA4a0P e Obt BRI T Ggaydz

i1 i T GaljNy&§Oat 38 Vel ao'd @@a ObAFZ i o @A ElGna

201 001)ADP®DZT! & 18I wU& ydz i 0AF! & NI ¢
CzEpae @B OF A A ARACH BXAY i APk y+To W 1 4t 38k UED

t6dA1!' & @hlh yaTodz & adija UNI dalka

(Gill,2014) + hii k! & O35 t+ 60! & & GLjF G# DZ

} TGP t LjG#+dztv 1 6o0o6a o6i Ujg! @k dapyi 57 hikE®d
Nlja éd6o0 ydz Gk GhiLjpZ t+o6iaiw! & Ai 37! &
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O5 yonai kLiDZ OF adrepded p 9 & Kjdzk 6 & Ljt & DAv#
@ Gdz& i Pk \yU&® Ljy d¢ (P@lacta=zet adlzP0A3) . @ Gk Ghulj! &
Celisetal) + Fohul & O35 NAGzhlLja ¢i Goo O! & a
., 2018
bY Ul vV dida UVUViAt & FYaAaA OFTtDA A#Y
Iz 1Tdzyll & &aBhflerao erlal, R015ep AT+ FbhA (@711 06
Yanet) yDzt #I1 c¢cFt FGdzala pDZ hu2&l 8DZ 6 4A d:
al(2008
| B2 @iy Ob RAzé e @i OFdlaedij! +g GUASE 1asdntdyd @di Hek
yDl ! & pNa ydz y&i uvkzd éo6o0 Odz ! 8a 1 06z
I DZ GnjzolLjiTk O35 idikzk Ok&eB]HWOIFAFET 3
é6o0 ydz 1T1aU8 +t+hkidd & ykok eéGnklLjdz2 &
(2011W0A2t ¥)jG+1! & e&i GodDZ tnoklj Uyai
Yy 617 GINJ| Gidk DA n Gonjs i GLjNj] e vaufddka Ulj Go dz! &
Ok GhuLj T DZ {1 & pAparpd 1§ GA a DA & ! &z i Nj |j
y #0Lj! & siDRIBRBD ok + 1i40j\eaNG naS5iiz0d2T! 4a O
.V OKkGhLjl & G% a

Materials and Methods eeGla a1 6A 1 AaAL
epi d2 & + zd:Gn paDZ'hék PidinDA |1 REE o8& | b N
OhuzT! & 0al! & oyla@&on izl & ! & dpripdaRIzpd& v 0 T
.t danka thadia c¢idio ydz tdzFlaGdz t OFO6h
@ Ghulj V4 i G DE@dHIz! & pGRZ A MPRK KA 4p §d
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touvoU& eGoDAzz! & 1 DZi Aao ai! da 0dz0 LjC
& GhLjU&4 yGdz#Ek1U + hia Dz
(Rahman Khan and Mahmud Khan,2010)6 o Ot njluGO Bz + 1 &7 i
Ue! Ghva$! &a y $06LjDZ Gnjui zk Gdz LjZ 6 dzo!
Gnjk DAzGz dz i LjZ G p a(kzma&@ ejlal, 20060 iffitzal & ¢i 1
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i 9Adk Gnj! yG+ y#+06Lj'!& éeGkoit ya O! &

ObtTai Dyad OFAyac0al Qe @ @& i dn'a tTaE 1ayad 1 ZOMZ
F1A&i i ! & ydz 04’300 HNEGKILT Ba i DX Njay aypa dia| p
O5 0ais! & ehiwandHmad, 2 GNjdilnda Ok ! &
. V0 k GhuLjDZ vy dzok! & ¢i i
pbozdz 1T DZ Nl pdzZl k! & 068 Z&4 1 no6k éodo ¢
RGdz! & O5 y#olLj! & Rhilg! Ba yZa |86 $ Dk PidA
GO BkyaiiE BN 50 y Z Gnjo 5 1jd0+i k | 48 GdmDE €906
fana 1 DZ +t1hGl!'& eGlaii!'a& e!ia . e
Tn! & vyaldd yywa 6é 660l L{aT ot 1 A! & Vi Gz dZ
Os k®dzZgh Naci k5 yuP yol Al & yizdz! & 606+
(John etal, 2009). N~y RGn Gdz yd

-acjdA yera & v Pa -adjda +@&& ydzy+ Ob §u d 6 GR460a @
ya 118 Adzadhu|Gdihd 1+ lgiAGIKkdy! 88 &1DHzGz dzhu + |
AaDP! 8 +Gl1kU&a pGl!I LU& toDHzZ O35 OhL
Nru BGn Gdz ydz OGskk NFGKLj'&a 1ji Na |

Gnj! t DB | &i!kdy\Ajayareimmatilaidd Dhahavel, 200)

. adij! & y adok Pidao NdIP y d:
ya$o 15HRQMioH0oHdzZk | Ghu + DAzGz dZ!l & & Gk Ghulj!
ci 637 Ga&ial& éLG+ é06o0 yahi! & aa adij

. GnjoDZ yTok Ok! & NFGKkLj! & ydz NF

O«

Gajewska etal.,2 00 6
cedBka 1BmI& & @A ydA oAl IZZ@{XK NI+ 1T 1IF yaT1= AN
URGdZ & Yy ail 30 IlcLj Gopo kalg R!GdzZ! yaa 006G & dirdi
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0 Q)% DA &
(LIBO AERLIBOMENTFF) t+ 1 FGs! & @& GLji DAZ & t+ 5Gu 32
6lakdz Uzu! & +dAaGl d?) 0abD] opGLjd €06«
MBOAER OFGs! & yiD#i2 8 +t5Gua yuP ydz
Gzdz yo6l FGs! & Vy oLji DAZd& OMESHG & 8ul bjlu  y dZa
e Ljdz] U &a2%y & auBRMENTFFa 0.15% + HuiBOjAER
. (pap)7.,i3dzZ2 i LjZ eGLji DAz +t 5Gua Vyaih
jiaihu ait! da UfahodiIBOAER) t&SaGw at Ljd|AaP
} 5Guwa iLjza Uézuw! & +t+d2AaGldzaaysala O
.t dzAaGl dz & o L(LIBGVENIRR) L] 0 6azKkK
LIBOMENTFF LIBO AER-t | F G5 {145 G5 F b&DA & ¢ F D&
Abstract
This paper outlines an experimental study that measures the effects
of superplasticizer admixturéLIBOMENT-FE, LIBOAER) on
some proprieties of concrete (compressive strength, average
weight of concrete and workability), The dosages of super

plasticizer (LIBO AER) were adopted as 0.15% by weight of
cement first, then add thtevo superplasticizers together (LIBO A
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by 0.15% and LIBOMENTFF at 2%) by weight of cement and
compare them with the mixture without adding plasticizers at age
(28,7,3 days).

When adding (LIBO AER) got Air Entraining concrete, which
leads to decrease ineight and compressive strength, and when
adding (LIBOMENT-FF) a proportional compensation occurs in
compressive strength.

Keywords: superplasticizer LIBOMENT-FFLIBOAER
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Abstract

Hydrogen sulfide (H2S) isa vital component of oil and gas
upstream production, wherédydrogen sulfide is naturally
generated in situ &m reservoir and from sulfat®ntaining
minerals through microbial sulfate reduction and (or)
thermochemical sulfate reductiorOn the other hand, the
technologies employed in oil and gas production, especially from
unconventional resources, also can dbaote to generation or
delay of appearance of Hydrogen sulfide. Human health effects of
exposure to hydrogen sulfide, an irritant depend of the
concentration of the gas and the length of exposure. Hydrogen
sulfide acts similarly to hydrogen cyanide, iméeing with
cytochrome oxidase amwith aerobic metabolism. Essentially,
hydrogen sulfide blocks cellular respiration, resultingetiular
anoxia, a state in which the cells do not receive oxygen and die.
The human bodgetoxifies hydrogen sulfide by adizing it into
sulfate or thiosulfate by hemoglobiooundoxygen in the blood or

by liver enzymes. Lethal toxicity occurs when H2S is present
inconcentrations high enough t o 0"
detoxification capacity. Hydrogen Sulfide gas is very coveos
and causes metals to become britiberefore, employers need to
take special precautions when choosing equipment when they may
reasonably expect to encounter HZ%is may include appropriate
H2S trimming of equipment. The recommendations and eraplo
instruction will vary depending on the type of area. The effect of
Hydrogen sulfide on the employersd |
oil and gas industrial locations will be studied in this research
taken Meliatha oil and gas location as a model exarfgpl¢his
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study. The results showed that following safety instruction can
eliminate or reduce all types of accidents including H2S accidents.
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8GzDZ yoaod!ad o6izk!a& 0!T+a 0GLkPaa ¢
Nonk Guoa et da &adafial &ackJR! & 11Goa T &
y
|

.9 iDAh!'a& u'!'tT+a
T @8FT DA | I 8A hi OFT i 1
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Description Colorless gas UTAI &
Molecular formula H,S t 307!
Molecular weight 34.08 OFddn!

T H Copyright © ISTJ wAmMYcs WIAK

wtr XYbKOFM am4



International gt A
Science and Technology Journal VOIUME 24 P CJ1 K juerstnt s s g e

bl ds8 + Il 4A yA: January 2021 O T F ISTJ/\Q

Density 1.4 g/L @ 25 °C (air=1) t 5GA 4
Boiling point -60.7 °C y Go Dz !
Melting point -85.5°C i GnjTLjU

Vapor pressure 15,600 torr @ 25 °C T GPh! §
Solubility Soluble in water, hydrocarbon § G hoasi O
solvents, ether, and ethanol
Odor threshold 8.1 ppb (11 mg/nt) bT! &
Odor description Resembles rotten eggs t oFai!

Conversion factor 1 ppm = 1.4 mg/m @ 25 °C yoaok!

yai at aU®BA 17 7641 ¢
1 0d2! G2 eGs Taadiv &Gg GykjTaaloa
CAS registry number: 77836- 4
DOT Number: UN 1053 5
cFn3B "FLUAD ppHyY BIHK FpiJHBHM P
hydrogen supplied ; dihydrogen sulfide; dihydrogen
monosulfide; sulfur hydridesulfureted hydrogen; hydro sulfuric
acid) [19].
b&ii®kloGh | 0koi tu¥ ydz d%i d2! & 00T aD&
pbaoiaT!a 10koi hu¥ ydz %1 d2? & UOGKOT hu
e GHeE@EAL0a [ DZ RGdZ & O5 yonaiion! a i
i 6koi hu¥ 1 hkzd ci |l kS YA GO cadzt 8dgu t D
é0o0 aiGz! a Ozalj'!d yoDd&rk! & O5 GdzGNj 8
na

Ouwdzo 61a ia O5 RGdz2 & O5 @at k U eé:é
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Abstract
This study target focusses on traffic evaluation for one of the road
intersections in BaniWalid city. Since, the road traffic congestion
recently occurred which caused traffic obstruction and scarcely
move. Consequently, in this study, the fistddy is curried out for

a particular area. The scanning process is utilized for data
collection in order to investigate road condition, lane width, area
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topography, around buildings and traffic directions. In addition,
the account mode and measurementéduso demonstrate the
vehicles number and their functional types, directions movement
throughout the intersection, traffic time, as well as to know and
measure the traffic flow, service level, intersection capacity,
determination of collisional points amtersection type.

Therefore, the deduction of the study and reporting assessment
results about the location illustrated that can be a reliable source of
information and utilized for any development operations or
location change. Moreover, the data analyand information
about the studied area were conducted; it revealed that the
intersection is recommended to be substantially changed to the
roundabout or at least to add a roundabout in the center of the
intersection to avoid traffic collision events.
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Abstract:

Wind energy is an indirect typd solar energy, from between 1

2% of the solar radiation that reaches the earth is converted into
wind energy, and as a result of the differences in atmospheric
pressure, the wind moves rapidly from areas of high pressure to
areas of low pressure, so itdkear that wind energy is one of the
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most important types of renewable energy sources by using
vertical axis wind turbine and horizontal axis wind turbine. In this
study, the rotor vertical axis wind turbine was designed based on
the available data obtad from the Meteorological Center of
Nalut Libya. In addition, the performance of the rotor vertical axis
wind turbine was predicted using the momentum and blade
element theory, and the final results show that the annual energy
amounts and the power factoi the selected site positively affect
the performance of the designed rotor turbine.

Key words:Wind power; rotor vertical axis wind turbine; turbine
performance
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Abstract:

This article aims to study the thermodynamics analysis of the
performance design of pneumatic induction -cpler with
opposite and unopposed flow using the material and energy
balance of the cooling tower system according to the flow rate of
water/air entering and exiting the tower and assessing operational
conditions and environmental factors affecting the performance of
the cooling tower work and the importance of treatment Cooling
water. So that, The mechanics of the work of thecaaling
towers are unique in that they use the principle of evaporative
cooling inaddition to heat transfers and mass transfers. This type
of cooling is called humidification. Therefore, The -aioler
equipment is used in industrial processes as heat fluids with a high
thermal capacity which is mostly (water/air). The Equipment as
fans use air but, Heat exchangers use the fluid, which is separated
from the product by barriers in single track systems. Hot water
cannot be reused but, Put it out naturally in seas and rivers, and
this process is costly and not economical. However, Thidystu
showed through the results of the thermodynamics analysis of the
performance of the design of cooling towers, that the higher
(water/air) temperature entering in tower, the lower performance
rate of the cooling tower and this is due to the type of ogoli
tower fillings and the ratio of the ph of the water entering the
tower and the rate of thermal evaporation of theadaling tower
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Abstract

This study aimed to study the reality of using expert systems in
research centers, and the field study was carried out on the Nuclear
Research Center in Tajura, by providing a theoretical background
that includes the emergence of expert systems, and the basic
concepts of expert systems, and their characteristics. As well as
learning about the applications of expert systems, and thenseaso
and justifications for using expert systems in the field of scientific
research. and presenting a number of recommendations that would
help in the use of expert systems in research centers in.Libya

In order to achieve the objectives of the study, atijolenaire was
designed, aiming at a field study of the variables of the study
problem, in order to test hypotheses by using the descriptive
method in the analytical method, and the study reached a set of
results, the most important of which are: The reagtat prevent

the use of expert systems in the institutions of the study
community, refer to Lack of technological skills for workers and
researchers, the low quality of the information provided, and the
difficulty in obtaining information in the sameefd. The study

also revealed the low balance of the Nuclear Research Center,
which is the subject of the study, from sources of information of
various types and forms, as the balance of books reaches 10900
titles, of which 37 periodicals were reached andset of
recommendations were reached, the most important of which are:
Motivating researchers to conduct research and studies on the
design of expert systems in various fields, and directing to building
databases in research fields, which are consideredubleus for
establishing expert systems. The study also recommended that the
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study institutions prepare and train the specialized technical and
administrative cadres
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Abstract:

E-learning is one of the most important tools for education today,
this type of learning has startedfter the remarkable and
continuous developmentn iinformation technology. Hearning
provides good opportunities for many people to access information
anytime, anywhere, even in difficult environments. Although e
learning may seem available to anyone, but the reality is the
opposite It is notedwhere nany people do not have access to the
Internet also many countries suffer from poor communication
infrastructure and bad Internet connection. For this redsahjs
paper, we focused on shedding light on this type -tdaening
because of its great advages, the most important of which is
access to information and data and the possibility of learning
without the need for internet service, and thus overcoming the
aforementioned challenges, difficulties and problems. . Where we
dealt with some aspects dfet types of dearning, programs and
learning platforms used and currently available, in addition to how
to connect the different devices with each other without the need
for internet service. Finally, we conducted a survey (questionnaire)
with clarifying charts to collect multiple information, including
problems and difficulties, current-learning as well as taking
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opinions of those interested iAearning that is not dependent on
the Internet service. Wherthese results were analysed to see the
extent of the possibility of using this type of education in our
learning institutions.

Keywords: (E-learning, online Hearning, offline Elearning,
educational platforms, E learning without internet)

1- Introduction

Since the beginning of the year, the world @gng through a rare
pandemic, Covidl9 Coronavirus pandemic that put the world into
economic andsocial crises. Without a doubt, the new pandemic as
negatively affected all aspects of life. The education is one of
purviews that have been affected by tesdemic. Wheremost

of the universities, schools and educational centers have been
closed Thus a lot of educational insties and organizations have

to find a suitable solution for this problei®ne ofthese solutions

is E-learnng whichprovides goodpportunities for many learners

to access information at anytime, anywhere, even in difficult
environments. As-earning contains two types that are offline and
online Elearning. We will discuss the first type (offline- E
learning) and its features wels ahe most important educational
platforms that are used to interact between learners and
information stored in central servers.

2- Problem statement

Even though theée-learning term has existed for over a decade,
scientific research has not given enougftention to studying
methods that helps to motivatdearning In this paper we focused

on many problems relatetb online Elearning, for example. The
availability of E-learning since a lot of people does not have access
to the Internet. Many countriesuffer from poor communication
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infrastructure and bad internet connections. Furthermore there is
no sufficient knowledge of the various platforms concerned with e
learning as well as no motivation from software developers to
design platforms related tolEarning.

3- Paper objectives

Main paperobjectiveshave been divided into three pdhe first

one is concentrationon types of Hearning as well ashe
similarities and differences each type also make some comparisons
between the different typeSeond one thehardwaresolutions,
trying to provide some solutions that may contribute to solving the
problem of unavailability of internet service or weak
communication infrastructureLast part about software, and
highlighting the importance of educatioqéhtforms the dearning
processas well as taking hint the most important educational
platforms usd.

4- Electronic learning

E-learning refers to the use of information and communication
technologies to access online learning and teaching resdaices
E-learning is one of the most important tools for education today,
This type of learning has started aftdre remarkable and
continuous development in information technology. We can have a
access to the libraries situated in different courijes-learning
provides good opportunities for many people to access information
anytime, anywhere, even in difficult environments.Aldarning
approaches are becoming more popular in the W8JIdE-
learning comes at a time of great transformation in how individuals
and organizations learn and how they transfer learning into
performance in the classroo].
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5- Types of Elearning
5.1- Online E-learning (Synchronous Hearning)
Online Elearning is the mosk- learning pevalent and popular
type. This type depends on direct and rapid interaction between
learner and teacher. Synchronous learning is onedfypkectronic
learning that depends on rdahe learning, where a group of
people are engaging in learning processiufianeously. Even
though online | earning occurs at t he
to be in the same place, or evenhe same location. Synchronous
E- learning enables learners to ask questions and receive answers
in real time, so both teacher andreer have to access internet at
the same time. Some examples of onlirked&ning are Interactive
lectures, Video conferencing atbogle classroorfi].
5.2- offline E-learning (Asynchronous Elearning)
On the other hand, asynchronoudeBrning studentsre able to
obtain information and knowledge without needing to access
internet. The learners and teachers can share information and ask
guestions but in different times. Wheedl these activities are not
simultaneous. We define the diffie learning aone in which the
learner knows the sequence of elements in advfbiceln an
asynchronous learning environment students are able to actively
get information, share knowledge and interact with their
colleagues withno need to access the internAtherestoring data
on a local server. We can connect to it at any time without the need
for an Internet serviceexamples about data stored in  server- off
line: video courses on YouTube, Email messaging, TWutest
and offline assignments, Offline learning also supports working as
team between learners and teachers, even when participants cannot
be online at the same tin{é].
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6- Comparison between Synchronous #earning and
Asynchronous E Learning
Without a aubt, the comparison between synchronouke&ning
and asynchronous-H.earningis veryimportant to determine the
appropriate type that is suitable to our environment and existing
capabilities. we have to know more about all challenges and
difficulties, as well as numerous studies related ted&ning in
generally then we will try to find the appropriate solutipfis For
example:offline interaction issues. The most important problems
of elearningaredue to teacherds inability
guestions immediately. On the other hand during onliggrning,
students can make real time interaction, as shown in table 1.

Table 1: Comparison between online and offline e learning

Online e learning Offline e learning
Student learns at the same | Student learns at
time different times
Interactive happens in Interactive is not real
real time time
Possibly more engaging Possibly more convenient
and effective and flexible
Allows feedback Not Allows feedback
immediately immediately

7- Hardware solutions

The hardwaresolutionis connectinglifferent deviceghat used in

E learningsuch as (desktop, laptop, tablet, iPad, mobile telephone
...etc.) with the central server of the university or Instituta v
telephone networks without needing to access an internet service.
In other words, we just need to connect the university's local server
with data center of communication companies to ensure that there
is a connection between clients and |s=iver [10.
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8- Educational platforms for E-learning
An educational platform is a set of interactive online services that
provides many features for teachers, learners and others. These
services help us in sharing data and information as well as
exchanging experienceblsing this platform improved professor
student communication and increased students satisfaction for
coursef8]. The most two edational platforms used nowadays
are: Moodle and Google Classroom.
8.1-Moodle
Moodle stands for Modular Obje@riented Dynamic Learning
Environment is the most used educational platform in university
courses came after a seriesrgérnational internshipsMoodleis
a learning platform originally designed by Martin Dougiainhas
was released on 20 August 2002[8]. lamseducational platform
that provides many features and services for both leaners and
teachers. Teachers can use Moodle to manage sourgeract
between students and teachers as well as making lessons. Learners
can use Moodle to view lectures and videos related to courses,
submit reports, assignments and take exams. Moodle is used by
many educational organizations over the world to i®va
controlled and centralized management f&aning.
8-2- Google Classroom

Google Classroom is educational platform from Google
Company with GSuite for Education. It was released publicly on
August 12, 201410]. Google Classroom has beenrautuced as
an educational platform of the Google Suite for educational
purposef]. It enables Teachers to make an online classroom then
invite learners to the class, as well as they can create assignments,
reports, and wjzzes. Within the Google Classroom teachers can
evaluate all activitiesnline[11].
9- Results and Discussions
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In order to supporbur paperwe did questionnairetor a group of
teacheand professors interested iearning We asked questions
regardiy Elearning especially offline learning including
advantages and disadvantages as well as educatmatforms

used in E learning. After collecting and analyzing data from
guestionnaires, the results of the most important questions were
presented in chts. The results for each question will be viewed as
percentage. The questions were as falg:

What is your information about electronic Learning (E-

learning)?

The result was 44.8% of teachers had an intermediate knowledge
of E learning, Whereas 3P6 of teachers their knowledge of e
learning were good enough, and 10.3% of teachers and professors
had got a very high knowledgf elearningas shownin figure(1).

@ High

Sort of
@ Low
@ Very low

>

Fig. 1: Information about E learning

Do you think that e-learning will be usefulfor different

educational institutions?

Most of the participants agreed on the importance of using e

learning within educational institutiond& 8 . 6 %) of them Astr
agree, 0 while (37. 9% sdchedhéat abne
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any answer @mawtai 0%) 6 8 gin égare . As shc
2.
@ Svongly agree
@ Someanat agree
@ Nedher agree nor dsagree
Fig. 2: Elearning useful for institutions.
Does your institute use dearning as an addition or support to
regular classes?T h e answers wer e, (55. 2%) o0
(44.8%) 0 noo. theisgitar e 2 il l ustrate

® Yes
@ No

Fig. 3: Support to regular classes

What are the most important problems and difficulties facing
e-learning?

When | asked about the most important problems related- to E
learning, (76.7%) of the problems were about accessing internet

services, whi# (30%) of the problems were related to time
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management, and (30%}20%) of the problems were about
interaction among the students and teachers. Last but not least
(12%) of the problems werrelated to technical issudsote that

the participants couldhoose more than one answer. As shown in
figure 4.

Interactive with ofhers baUn

Technical lssues

o Toch
Cheating on Tesis

Sact s et

COSL CUture and w00d

preparanon

Fig. 4: The most important problems
If we apply e-learning without needed access to internet
service, do you think it would be a good idea?
The largest percentage of answers to this question was (46.7%)
Astrongly agrebat ( 33g.r3&%)o, i s(olnde. 3 %)
agree nor di sagreeo (not having an
agreeo. Il n general, there is agree
motivate the idea of offline learning. As shown in figure 5.
If we can access to educational platforms such as (Moddle,
Google classroom) without needed access to internet servite,
overcome the problems of Poor, unreliable or very limited
data, it would be a good idea?
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@ Strongly agree
@ Somewhat agree
Neither agree nor disagree

@ Somewhat disagree
@ Strongly disagree

46.7%

Fig. 5: E learning without internet services

Most of the participants liked the idea of using educational

platforms without internet service. (60)% fist r on@3%y agr ee,
answe

Asomewhat %gréadon(fi3.h3ave any
Astrongly disagr@eo. As shown

@ Strongly agree

@ Somewhat agree

@ Neither agree nor disagree
@ Somewhat disagree

@ Strongly disagree

Fig. 6: Access to educationalatforms without internet

Conclusion

This paper discussed many important subjects related to offline E
learning We introducedmany questions to the participants, the
most important research questions were : Does your institute use
e-learning as an aden or support to regular classes?, What are
the most important problems and difficulties facinlgarning?, If

we apply elearning without needed access to internet service, do
you think it would be a good idea?
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After collecting information and aha&ing data, we have
unequivocally confirmed the importance of focusing deaning
that does not require internet service. As this type-lefaming
contributes to the increase and spreadletening significantly.
Offline learning helps us to save lot of time and effort to
complete different educational activities; moreoves highlighted
the importance of educational platforms in thdéeaning and
encouraged developers to design offline platforms.
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Theoretical Estimation of Power Density Radiations
in the vicinity of WiMAX Base Stations
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Abstract

The utilization of WiIMAX technology has led to an increasing
number of base stations being built in populated regions. Repeated
exposure to WIMAX electromagnetic radiation has raised public
worry of probablehealth impacts to individuals in the vicinity of
WIMAX Base Stations. The estimation of the power density of the
radiation is achievable by knowing
and the location of the exposed person. In this a paper, Theoretical
assessmerdf power density is performed on areas near WiMAX
base stations and compared to the recommendations provided by
the International Commission on Nortlonizing Radiation
Protection(ICPNIR).[1]
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Introduction

The amount of power density ratkd from WiIMAX basestation
antennas and its impact on the individuals, is an issue that has been
concerning the general public, researchers and experts for a long
time. The limits for occupational and public exposure in a certain
distance from antennasrea published by some international
organizations like World Health Organization(WHO) and
International Commission on  Ndonizing  Radiation
Protection(ICNIRP). These recommendations are used as a
reference to make a decision if the radiation level isnssible

for occupational and public.[1]

Despite all these researches and debates that differ about the
existence of environmental and health damages, it is compulsory to
evaluate the radiation and use these technologies in a rational way
to protect our kalth from damages that may be hidden at the
present time.

WIMAX base stations employ collinear antennas which are
generally an array of dipole antennas. Theoretical methods are
utilized to estimate the radiation level versus distance for these
antennasThe theoretically estimated values are then compared to
ICNIRP guidelinesfor public. A Matlab code is used to estimate
power density in the vicinity of WIMAX base station . [2]

Power density

The power density can be defined as the flow rate of
electromagetic energy per unit area.lIt is usedto measurethe
amountof radiationat a given point from a transmittingantenna.
This quantityis expresseih W/m?. [3]

Theoretical power density estimationcan be usedto establish
guidelinesfor limiting EMF exposue that will give protection
againsthealtheffects.
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The powerdensity(Pd) of the Tablebelow givesa summaryof the
exposurdimits for thethreeareaghathavebecomethe focusthat
concerning the general public.[2]

TABLE 1.ICNIRP, EMF guidelines,Health Physics
Frequency 900 MHz 1.8 GHz 2.4571 3.5 GHz

Public 4.5 (Winf) | 9 (W/nf) 10 (Wi/nf)

Occupational | 22.5 (W/nf) | 45 (W/nf) 50 (Wi/nf)

The formula below can be used to approximated Power density at
the antenna aperture:[3]

0"

TA2

S = power densityw 7& .

R = distance to the center of radiation of the antenia in

G = power gain of the antenna in the direction of interest relative
to an isotropic radiator.

P = powelinput to the antenna .

The power density of aperture antennas can be calculated using the
formula showed below:

TO0

3 | C
3 = maximum power density at the antenna surface.
0 “z Ofg Physical area of the aperture antenna and

D = antenna diameter.
P = power fed to the antenna.

For the faffield region which is described by the following
equation:
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wave length.

O linear dimension of the antenna.

In the farfield region of the antenna the power density declines

inversely as the square of the distance, and can be approximated by

equation (1). By assuming field impedangdeo = 120" & 377
the equivalent power dsity (0 ) can be calculated by the next

formula: [4]

. .0 _

0 T8TY mbcpr T T
0 = power density iy 1l
0 is the radiated power from each antenna in W.
" gain of base station antenmadB.

number of antenna.

RESULTS AND DISCUSSIONS

The peak power density over the distance was estimated by means
of the above mentioned theoretical scheme in WIiMAX
applications.[5]

It is clear from figures (1) (2) and (3) that the power density
radiatedform one antenna with power gain ranges from 5dB to
15dB and input power ranges from 30 to 100 watts complies with
ICNIRP guidelines
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Figure(1). The relationship between power density and distance when
N=1,G=5dB and [30 50 80 100]
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T i P S Prad = 50w |
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Prad = 100 w
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0
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Figure(2). The relationship between power density and distance when
N=1, G=10dB and0 [30 50 80 100]
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T
Prad = 30 w
Prad = 50 w
Prad = 80 w H
Prad = 100 w

Power density (wattim?)

o i i i i i
10 15 20 25 30 35 40
Distance {m)

Figure (3). The relationship between power density and distance when
N=1,G=15dB and0 [30 50 80 100]

Figures (4)5) and (6) demonstrate that the power density radiated
form three antennas with power gain extends from 5dB to 15dB
and input power ranges from 30 to 100 watts is less fitan

(W/m?) which is works in allowable range
0.8 T T T T T

0.7

0.6

0.5

0.4

0.3

Power density (watt/m?)

0.2

0.1

0
10 15 20 25 30 35 40
Distance (m)

Figure (4). The relationship betwn power density and distance
when N=3, G=5dB and 0 [30 50 80 100]
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Figure (5). The relationship between power density and distance when
N=3, G=10dB andd0 [30 50 80 100]
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Figure (6). The relationship between power density and distanae whe
N=3, G=15dB and0  [30 50 80 100]

It is obvious from figures 7 and 8 that the power density radiated
form five antennas with 5dB and 10dB gain and input power
ranges from 30 to 100 watts is still permissible in reference with
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ICNIRP guidelines (forGeneral publicl0 W/m?). However, in

case of a base station with five antennas and 15dB power gain the
power density exceeds the recommended value when transmitting
at 100 w and the individual is not far from the base station by 13m.

14 : : : : '
H ' : : Prad = 30 w
H H H H Prad = 50 w
12 oo “ ““““““ E‘"""""'?"""""'? Prad = 80 w |
Prad = 100 w

Pawer density (watt/m?)

0 i i I i
10 15 20 25 30 35 40
Distance {m)

Figure (7). The reitionship between power density and distance when
N=5, G=5dB and 0 [30 50 80 100]

T T T T T

: : : : Prad = 30 w

= R N L. Prad = 50 w ||
H H H H FPrad 80 w

Prad = 100 w

Powrer density (watt/r?)

0 i i i i
10 15 20 25 30 35 40
Distance (m})

Figure(8). The relationship between power density and distance when
N=5, G=10dB an® [30 50 80 100]
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Prad = 80 w
Prad = 100 w

Power density fwattin?)

o i i I i
10 15 20 25 30 35 40
Distance (m)

Figure (9). The relationship between power densitycastdnce when
N=5, G=15dB an® [30 50 80 100]

Conclusion:

Power Density over distance can be estimated using a simplified
theoretical scheme considering ideal circumstances for wave
propagation. [3]

Theoretical estimation of power density was exeduin locations

tens of meters far from WiMAX base stations and then compared
to the recommendations provided by International Commission on
Non-lonizing Radiation Protection. The estimation procedure was
made using a MATLAB codlgdatand t he ant
The results show that the experimented base stations comply with
ICPNIR regulations and exposure is within the permitted levels
except for the base station that has five antennas when transmitting
at 100 W and 15dB gain. it exceeds the recommeladed
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Abstract

Given the importance of domestic gas in our daily life, and the
lack of any means in our country to distribute htwade gas other
than cylinders (LPG), thereforl is necessary to look for the
possibility of developing and improving the properties of gas
cylindersd (LPG36L). One of the i mp:
reduce the weight of the cylinder to facilitateansportation,
handling and decrease the cost of productidne cylinder type is
specified in this paper (LPG 36L). In contrast, of the paper
published in March 2016 titled witiDevelopment of Locally
Produce Gas Cylinder Design (LBG) and ComparedDRsign

with International Standards, whicised cylinder size of 26L).
Reducing of the cylinder weight is achieved by reducing the
thickness of the metal used in the manufacture of the cylinder body
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within the permitted framework in the interratal standards used

in the manufacture of cylinders (ISO470650 6892- 1ISO22991

and BSI5045). To investigate the success of the study, a group of
five cylinders with a capacity of 36L was manufactured with a
thickness of 3mm instead of 3.5mm, and thetanevas used
according to the approved specifications.

Given the necessity of adopting the results, all cylinders were
subjected to manufacturing and experimental testing processes,
which included visual detection, static pressure testing, underwater
air pressure testing, and -bay detection tests, as well as
measurements made on samples, including measuring weight,
dimensions, thickness and capacity of cylinders. Also, the tests for
mechanical properties and blasting test have been done on the
samples. Allthe tests and measurements were 99% in accordance
with international standards. [ISO 4706 First Edition 33291-
Refillable]

The amount of weight reduction was ((2.9 kg) from the weight of
the previous cylinder (19.21 Kg), so the weight of the cylinder
under study was (16.8 kg), and this result reduced (15.1%) of the
production cost of the cylinders before reducing the weight. The
resultsencourage us to do more research and development in this
area.

Keywords: Reduce the weighDimensions, Thickness, @acity,
International standards, Mechanical Properties, Production cost,
Blasting, Manufacture of cylinder&as cylinders

1. Introduction

Liquid petroleum gases were discovered in 1912, realized that
these gases could be changed into liquids and stonelér u
moderate pressure. From 1912 and 1920;g&4® uses were
developed. The first LPG cook stove was made in 19hfeties
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of LPG bought and sold include mixes that are primambypane
mixes that are primariljputane and the more common, mixes
including bothpropane(60%) andbutane(40 %) .This paper
gives the opportunity to modify the standards of gas cylinder that
are related to reducing of the weight throughout minimizing the
thickness for domestic gas cylinder. Minimizing the weight
meanslow cost and light product which helps to keep safety, in
this study a number of gas cylinder with various thicknesses was
Manufactured in the (77) factory. Then a set of mechanical tests
was done separately and which, are collecting all the tests results.
All the previous tests wer¢ghe actual application of the gas
cylindersdéd specifications relying u
product with new specifications could be adopted.[ Pressure
Vessel Publishing, Inc:. Design handbook for pressure vessels
basedn the ASME codel3. Tulsa, Oklahoma, U3@04]

2. Experimental Part

The main objective of this experimental work is to improve the
design and specifications of the local LPG cylinder for this project;

a sample of the LPG cylinder was manufactured in Itdme Al
Haytham plant. There are gas cylinders manufactured according to
local specifications, except for metal thickness and siagous

tests were conducted on the selected gas cylinders and the results
were compared to international standards.

2.1 Manufacturing of LPG cylinders.

The Research samples (LPG36) was manufactured at lbn Al
Haytham Center (77), and each sample gave a special symbol and
a number, so the first cylinder of LPG is (K1) and the second is
(K2) and so on (K3, K4, K5 .Kn). The LP&/linder made form
carbon steel which produceuchina.

2.1.1 Manufacturing Stages in LPG cylinders

These stages divided into four essential steps:

2.1.2 Cutting and forming operations.

This stage involves different steps starting from cutting the raw
material into the metal passes through the following machines,
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cutting steep of row material , deep drawing step trimming and
bending operations, bending lower shell.

[Design ISO/TC58/SC: Cylinder geometry
http://en.wikipedia.org/wiki/2006]
2.1.3 Welding process:
In LPG cylinder two essential types are uskart gas electrical
arc welding and submerged arc welding.

[ISO 7406, Construction Internationatandard: steel products for
welded gas cylinderg1.12.1981)]

2.1.3.1 Inert Gas Electrical Arc welding.
The Inert gas electrical arc welding operation is used in LPG
cylinders to weld the base and the handle of cylinder.

2.1.3.2 Submerged Arc Welding
In this process, the upper and lower sectiohgyinders were
welded together by Automatic submerged arc welding to
circumferential  the joint of upper and lower sections of the
cylinders.
2.1.3.3 Weld of bung
The valve base welded by Automatic submerged arc welding on
the upper section of the aytlers.
Development of Locally Produce Gas Cylinder Design (LBG) and
compared the design with International Standards.

3. Heat Treatment Process

After completion of weldingthe integral cylinders treatedt a
Temperature of (900 ~920 C) for a period di0 ~15 minutes ) to
relief stress of cylinders as shown in figure(1),[ Refillable Welded
Steel Gas cylinders For LPG00708-01]

4. Final product cylinder

After treating the cylinder with heat, the surface of final product
clean by shot of metal granule to remove any oil, grease, dirt,
black layer or foreign material from the surface of LPG cylinder.

HH Copyright © ISTJ wAmYcs WIAK
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This part includes the desption of the tests carried out to
investigate the quality of the cylinders manufactured with new
dimensions.

The mechanical tests and the macro examination have been
done to check the properties of the parent metal and welds of
pressure container parft the cylinders were carried out on test
species taken from finished cylinders. [48. American Society for
Testing and Materials, ASTM D 2788 Standard Test Method
for Sulfur in Liquefied Petroleum Gases]

Manufacturing Finished (K1 tok 5 ,iso4706

Figure (1) finish product of LPG samples (oylers)

5. Visual examination

All cylinders K group were subjected to a visual examination after
the weld has been completed, byMggyesy, Eugene F:Pressure
Vessel Handbook: (2004, 13th ed.)]

5.1 Hydrostatic Pressure Test

In this test, the cylinder meain under pressure large enough to
ensure that no leakages observed, but not lay than 30 sec. Then the
gas cylinder is inspected visually by monitoring the pressure drop
or the water leakage from the cylinddS(Q6892: Hydrostatic test
topic is a stub: Btrieved from (2003-5)]

5.2 Pneumatic Test

It is made after painting process where an air pressure of
(15Kg\Cm) is injected in the cylinder then the cylinder submerged
in the water.

HNo Copyright © ISTJ wAmYcs WIAK
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A specialist checks the gean visually to detect any air leakage
from the cylinder or the valve. Thirty seconds are enough to detect
any leakages.

5.3 Radiographic Examination

This test is conducted on the welding joint of gas cylinder. The
circumference andongitudinal welds a& exposed to Xay to
inspect the internal defects for the K samples.

5:4 Burst TestAs can be seen in the table (1)~ gas cylinder
checked for burst test.

Table (1) (K) samples tests burst and mechanical

Cylinder serial no Type of Test
Ky 41152 Burst
Ko 40061 Burst
K; 21055 Tensile ., Bend

& Hardness
Tensile , Bend
& Hardness

41137 Burst

K, 17703
Ks

An empty cylinder and a water filled cylindare both weighed
separately and then they connected by a burst deuce. The water
quantity sucked by the pump is registered when the pressure
reaches 35 Bars. The pump is kept pressurizing the water into the
cylinder until the indicator stops then the readof the pressure
indicator is registered.

5.5 Tensile and bending tests

Tensile specimens perpendicular to the weld were machined
according to ISO 6890 standard,

two specimens tested for each gas cylinders, the testes were carried
out using a Machindype WE-600 B Grade of Max testing force
600KN the ultimate tensile strength elongation at average were
determined for each cylindethe bend test specimens were
perpendicular in accordance with ISO 6892 standard shown in
table (2 ) dimensions of tensiEnd bending in metal piece LPG
[ISO 4136 Tensile test on welds]

HAn Copyright © ISTJ wAmYcs WIAK
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Table (2) Dimensions Tensile & Bend in metal piece LPG

Samples | Dimensions of the test piece (Tensile) Standards
Thickness | Carve (R) | Width of test| Total
K grope 25-40mm | piece (mm) length.
+0.1m3 (mm)
£ 0.5 0 g 0501 | 150 6892
Dimensions of the test piece (Bend)
T — | 20 | 150180

(K3 Kytensile test parent metal in the geometric longitude
direction of the cylinder and tensile test perpendicular to the
circumferential weld and bend test on the topside of the
circumferential weld and bend test on the underside of the
circumferential weld as shown in figure (2 ).

Figure (2) tensile and bend specimens

6.Resultsand Measurements of LPG 36L

6.1Hardness Measurements

Eight gas cylinders were selected for hardnessttesayverage test
of "k" samplesl14.6+1402Applied test force (30Kg f ), duration
time of test force (15 s)

HAp Copyright © ISTJ wAmYcs WIAK
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Test method was carried out according to [BS EN ISO 6507
1:2005]

6.2 Results Of Tensile Stress At Fracture

Tensile strength test for the weld of the cylindrical part was
achieved in the perpendicular direction to the weld and then the
results of this test put in a comparison with the international
standard as in the Tab{d.8).The tensile strength was within the
range of [ ISO6892 and BS5045 standard ]

6.3 Dimensions and Measurements

Figure and table ( 3 ) shows the exterior diameter, total height,
outside diameter of footing ,Measuring the dimensions of the new
cylinderswere also necessary, outside diameter of shroud fao (k
ks)samples ,which were produced at Factory (771)Ebn
Alhaitham Centre for industries

Table ( 3) Dimensions of the cylinder dimensions in millimeters

Exterior Interior Outside Outside
; . Total height | diameer of | diameter of
diameter mm | diameter mm .
footing shroud
317 311 668+5 264+2 20045

All dimensions in mm

200+5 manufacturad in
Factory (77 -Ebn
130=05 Alhaitham Centre
BES for industries .
E kIS

EfjLaL ™

[IVERALL HEIGHT
1
¢
L)

G OHOS. OF MIM. 40 LOMG
|| WELDS ECANSPACED
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Figure ( 3 ) dimensions of the cylinder

6.4 Thickness Uniformity Test
Ultrasound device (DM3) is used to measure the thickness of
the cylinder. Thicknes measurements were made at different
locations on the cylinder's body and values of the thickness
were obtained as in the table and the figure (4). [Cylinder
(geometry): In  Wikipedia, The Free Encyclopedia:

(2006,December 13)].
Table (4) measuring nevthickness (The second samples K1 to K5)

Min Thicknes Thicknes | Thicknes
Nominal thickness of wall Thicknes satioint | S of | s of foot
material thicknes | s at carve J shroud ring(base
of weld
5 (base)
3+0. 0. Z
1 0.28 |t
+ 2. § 3.3510.2 2.5+0.1 2.5+0.1

All dimensions in mm
manufactured in

€ Factory 77,-Ebn
Alhaitham Centre
for industries .

2.5

= nZ¥

4 < 2.8t

29t

2.9t 42

-

e

3.25t

N

o 2 8t 2 8t
2 5t g =2~ 2 5t

cylinder dimensions 35 Lt

Figure( 4 ) Thickness of the cylinder used in this work
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Table ( 5)weight for cylinders (Kg)

. . Produced
Samples no Ofsg;ll?rll;;rs SPar%SICets Sergqulgo/rAge by(77|191]‘actory
Kg Cylinder
K1 41152 16. 4 4791 19.200
K2 40061 16.35 3230 19.300
K3 21055 16. 4 32833 19.250
K4 17703 16.42 33344 19.10
K5 41137 16. 4 33543 19.20
Average weight 16.394kg | = - 19.21 kg

19.2116.394=2.816 kgweight loss of LPG cylind@®15%

6.5 Measuring of weight for new cylinders (Kg)

The cylinder was weighelly means of a digital balance whose
sensitivity of £ 1g. From figure (5), and table (5) It is obviously to
note that the percentage of weight loss is about 15.1% which it is
considered as good percentage in compression with the weight
now used at Factory' ()

Fraguced by (77} factary profect samples of (weight for cyplindes
B1921Kp W 15 394 K

B 2.9kg
waight foss iz gbour 15.1 %

Figure (5) weight loss of LPG

6.6 Measurement of nominal capacity for cylinder

Such a test was accomplished according to th&ernational
standardsas the capacity is measured by litters which is equal to
the difference between the weight tbie cylinder in (kg) and its
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weight when it is empty at room temperatuas shown in the
figure (6) Accordingly, all the samples are accepted according to
the International Standards.

Table ( 6 )capacity for Cylinder

WATER  CAPACITY"
SAMPLES OF "
CYLINDERS CYLINDER SERIAL NO | LT
K1 41152 35.9
K2 40061 36
K3 21055 39.94
K4 17703 35.8
K5 41137 36
Average 36.728 Lt

Vater capacily for cyhnger of sample W2 Water capacity for cylinder of samps

Figure (6)Water Capacityf LPG Cylinder
Results of the mechanical properties test

7. Tensile test on parent metal

Tensile test fo the parent metal of the cylindrical part was
achieved in the longitudinal direction the results were obtained as
in the tables (7, 8,9)

Tensile test results for stresses at yield as in the table (10) and
Tensile strength test as in table (11) &ndineering strairest on

HAOo Copyright © ISTJ wAmYcs WIAK
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the parent metal as in the table (12) were compared with
international standardsl of results

Table( 7 )Comparison of the Stresses at yield

produced in (77j Ebn Alhaitham Centre International standard
for industries
1ISO-6892 BSI-BS ISO
cylinder Stress at yield . 5945 el
Samples serialno MPa min 240 min 2004(E)
MPa 215MPa min 240
MPa
K3 | 21058 315 - Accepted  Accepted  Accepted
K4 ' 1770% 300 - Accepted  Accepted  Accepted

Table( 8 ) Comparison between tensile strength and inteational
standards

produced in (77)i Ebn Alhaitham

Centre for industries International standard

Sampges | cylinder tensile 1ISO-6892 BSI-BS 1ISO 22991:
serial strength min 5045min min
no Rm(MPa) 350t0440 340 to 430 350to440
Rm(MPa) Rm(MPa) Rm(MPa)

K3 | 2105] 435 - Accepted  Accepted  Accepted

Ka | 1770] 430 - Accepted  Accepted  Accepted

Table (9) Comparison between the strain test results and the
international standards

produced in (77) Ebn Alhaitham International standard
Centre for industries
1ISO22991:
Samples cylinder strain BSI-BS 2004(E)
P serialno | % 1ISO-6892 5045 Min
min (22%) min (28%) @ (22%)

K3 21055 276 |[/Accepted | [Accepted " [Accepted

K4 17703 283 |[Accepted | [/Accepted | [/Accepted
HMA Copyright © ISTJ wAmYcs WIAK
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7.1 Tensile Test on Welds

Results for tensile test on welds oflingrical part on the
perpendicular to weld direction. Resulifs tensile tests for stress
at yield, tensile strength amdsults ofstrain comparison with the
international standards as shown in Tables (10, 11, 12)

Table (10) Comparison between the ést results of the tensile stress
at yield and the international standards

produced in (77)iEbn Alhaitham International standard
Centre for industries

1ISO-6892 BSI-BS ISO 22991:
amples | CYlinder e 5045 2004(E)
P serial no K/IPa min 250 min min 240
MPa 215MPa MPa
K3 21055 325 Accepted Accepted Accepted
K4 17703 344 Accepted Accepted Accepted

Table (11) Comparison between the test results of the tensile stress
at fracture and the international standards

produced in (7) TEbn  Alhaitham

Centre for industries International standard

1ISO-6892 BSI-BS ISO 22991:
Samoles cylinder tensile min 5045min min
P serial no | strength 340 to 440 340 to 430 350 to 440
Rm(MPa) Rm(MPa) Rm(MPa) Rm(MPa)
460 Accepted Accepted Accepted
458.7 Accepted Accepted Accepted

K3 2105
K4 1770

) n

Table (12) Comparison between the strain test results and the
international standards.

produced in (77) Ebn Alhaitham

Centre for industries International standard

BSI-BS ISO 22991
Samoles cylinder strain 1ISO-6892 5045 2004(E)
P serialno . % min min Min
(22%) (28%) (22%)
K3 2105¢ 31 Accepted  Accepted Accepted
K4 1770% 333 Accepted  Accepted Accepted
HMM Copyright © ISTJ wAmYcs WIAK
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7.2 Results of bend test

The test was carried out perpendicular to the weld using mandrel
with angle of 180, the specimen hasen bent through angle180.

by the same tensile machine . The results showed that there were
no cracks, existed i.e., there are no defects in the welding joints .
[A.Snafey .E.9echanical.EngineeringVikipedia.byExpandingt
Man45 (2004).],

7.3 Results of burst pressure test

The test result®f burst pressure were obtained by burst pressure
device and then compared with the minimum values of the burst
pressure according to the International Standards. as shown in
table(13)

Table (13) Burst pressure test results compared with international
standards

ISO
sample . presser | Presser | 1SO-6892 BSI-BS 22991:
of cylinder . : 5045
. . at yield | at burst | Min -81 . 2004(E)
cylinder | serial no Min  -60 .
bar bar BAR BAR Min-50
BAR
K1 1152 52 86 Accepted  Accepted Accepted
K2 4006 : 54 86 Accepted  Accepted Accepted
K5 41137 51 84 accepted accepted accepted

one of the samples, which have been selected and subjected to the
burst pressure, the shear was perpendicular to the weld while
others were sheared only in the weldeas shown in the figure

(7 )Accordingly, this does not make any difference to the quality
of the cylinder and all the samples are accepted according to the
International Standards. [51.1SO 4256:1996 Liquefied petroleum
gases- Determination of gauge prase - LPG method (IP
410/99)]
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K2-Presserat burst
86bar

K1-Presser at burst
86bar

K5-Presser at burst
84bar

Figure (7) Burst shape of the (K) samples, which have been selected and
subjected to the burst pressure

7.4 Volumetric Expansion At Burst pressure

After the burst pressure, an expansion has happened to the

cylinder, which is volumetric expansion at burst. This expansion

was within the allowable range of the International Standards as

shown in table (14).

Table (14) Results of the volumetic expansion at burst pressure
compared with International Standards

Produced in Arrabta Factory International standard

cylinder | Volumetric Volumetric ISO-6892 BSI-BS 1ISO22991
serial expansion al expansion al min(22%) 5045 min(20%)
no burst(Lt) burst( %) min(22%)

41152 13 36.1

40061 | 145 40.5

4113|123 34.2

7.5 Results olVolumetric expansion at (35bar)Hydraulic Test
All cylinders were subjected to hydraulic pressufe8% Kg/ cm

and maintained for at least thirty seconds to detect if there is any
leakage in each cylinder. Consequently, the pressure was stable

H MO
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and did not suffer from any drop so there was no leakage through
all the selected samples .as shown in thie téllb).

Table (15) Results oHydraulic Test

Cylinder Volumetric expansion at (35bar)

serial no Lt % Results
41152 0.3 0.83 no leakage
40061 0.3 0.84 no leakage
21055 0.2 0.55 no leakage
17703 0.4 1.12 no leakage
41137 0.35 0.97 no leakage

7.6 Results of Permanent Volumetric expansiontest
permanent volumetric expansion values are within the
allowable range of the International Standards accordingly, all
the samples are accepted as in the table (16)
[design,ISO/TC58/S@neumaticCylinder]

Table ( 16)Results of Permanent Volumetric expansion

Permanent Volumetric expansion International standard
(%)

serial no cylinder |% Lt 1SO-6892  max BSI-BS 1SO22991

(9%) 2045 max(17%)
max(10%)

41152 0.003 |1.53 [Accepted Accepted Accepted

40061 0.002 |2.14 [Accepted Accepted Accepted

41137 0.002 |2.7 [accepied accepted accepted

7.7 Chemical Analysis (Wt. %).

To determine the chemical composition of the material used the
two sample were cut angrepared fronthe metallic body of the
cylinder andthen subjectedo a chemicalanalysis using. The
obtained results were compared with the international standards
and were found accepted as in the table (17). [William Augustus
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Tilden. Chemical Discovery and Invention in the Twentieth
Century. Adamant Media Corporation, 80. ISBN0543%134

Table(17)Chemical Composition (K) Samples

Element BSI-BS %wt 5045: part : | Materially China Steel
1978 Company
Sampler k1 : k4
Carbon 0.20max 0.06%
Silicon 0.30max 0.0177
Manganese| 0.60 max 0.3401
phosphorus 0.05 max 0.0122
Sulpur 0.05 max 0.0083

7.8 Radiographic Examination.

This test was made to the welding joint of the two halves of the
cylinder. As can be seen in figure (8) results showed that there
were no cracks, no poor penetration and no infused areas existed
except for some defects in a form of spatters in the welding joints
for the (k) samples .

Figure (8)Radiographic Examination films for (K1 to Kdamples

7.9 Hardness measurements.

Hardness testing is one of the oldest mechanical testing methods ,
it is widely used in Quality control because it is a relatively cheap
test , rapid to noperform destructive Hardness is the ability of a
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material to resist surface indentation or scraghim therefore
indicates resistance to abrasion or wear however its main use is to
check the Quality of product e.g. whether a heat treatment process
has been carried out correctly So that the component's hardness
meets that specified by the designer.

In this project the hardness resuishown in the table (18) which
obtained by Vickers test machine according to [BS EN I1SO 6507
1:2005.]

Table (18)Hardness Measurements

Sample's (K) HardnessValue(HV 30/15)
K1 114.5+13.97

K2 116.7+13.76

K3 114.1#14.32

K4 113.1+14.06

Average 114.6+14027

7.10EconomicResultsof new products LPG

It was obviously to found out that the percentage of weight loss is
about 15.1% it is therefore considered as a good percentage
compared with the previously adogteveight. Accordingly, this
weight loss will certainly leado cost reduction of the product.
Table (7.2) the quantities of metal reduction in (kg) as well as the
reduction of the cost estimated in (LD) annually.

Table (19)the reduction of weight and cost

Weight Annual Annual
Annual | Annual t t
cylinders 0SS~ per weight cost cost
roduction cylinder loss (Kg) reduction reduction
g (Ko) 9 Euro (LD)
50,000 2.9 140800 59136 109401.6

8. Discussiorof results test of new products LPG
As can be seen in table (4) theckmess change from 3.5 mm to 3
mm has affected the outside diameter of the cylinder which

resulted in a reduction of (1mm) in the outside diameter. The
HMC Copyright © ISTJ wAmYcs WIAK
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outside diameter of gas cylinder after the thickness reduced was
changed from 317 mm to 311 mm.Figure (4) shows the
measurements of the wall thickness which are taken at different
places of the cylinder's body after production. The figure also
shows that at some places, the thickness is reduced by (0.2 mm)
which resulted with a remained wall thicknessnail thickness of
(2.8£0.2 mm). Table (5) clearly shows the weight of the new
manufactured cylinder of (3mnThickness which has an average
weight of (16.8 Kg). The figure also shows the weight of the old
thickness 8.5mm), which has an average weight(99.21 Kg).
From the previous information it is obviously to note that the
change of the thickness resulted in a reduction of weigh2 I8y

KQ).

Figure (6) shows the nominal capacity for ea€¥86 Lt) cylinder.

As each column represents a cylindemirK; to Ks and shows

the average capacity of the cylinder to be etué6.728 Lt).

It is remarkably notified that the change in capacity was very
small because of the very small change of the inside diameter.
And  The Xray Results did not showng defective areas at the
welding joints and it is within the specifications allowance figure
(8) . Also the mechanical properties were compared with
International standard Table (7 to 9)the average yield strength of
the cylinder is 307.5 The previously mmned results table (7)
are acceptable according to the International Standards .

Table (8) illustrates the results of the tensile strength test for the
materal of the cylinders and the average value of maximum
tensile strength is (432.5MPa); this value is also within the
International Specifications. From table (9) the average value of
the rate of strain for the weld(28.4%) which is within the
International Secifications.

The results of test specious for crosweld tensile test are
illustrated in table (10 to12) . Table (11) shows the tensile test at
the welding areas for the sample-8&Lt) Where the average
value of the yield tensile is (325MPa). Table (Xhows the
Maximum stress value to be (459.35MPa). Table (12) shows the
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reaction value at the welding point to be (32.15%) all the previous
results are within the International Specifications.

Table (13) shows the values of the burst test results foamiples
(K1-K2-K5s). From the table, the mean value of the yield point is
equal to "52.33 bar" and the mean pressure at the burst moment is
equal to "85.33 bar ".

The discussion of the results for the volumetric of the cylinders
which were obtained fronthe table (13),it is obviously noticed
that the percentage of the volumetric expansion at the burst point is
greater than allowable values of the standards except

The table (16) includes the values of the volumetric expansion of
the sample (KkK»-Ks) andshowed no leakage from the cylinders.
Consequently; the result of the test is acceptable and are in
accordance with the Standards.

The volumetric deformation of the cylinders for all the samples did
not exceed (2.7%) which is less than the maximum alloavipit

of the standards.

Accordingly, this value of deformation of the cylinder is
acceptable as shown the table ( 17 ) , and the results for the
chemical analysis of the cylinders were obtained From the table
(17) includes the results of the chemiealalysis of the samples
which Were extracted from the metal of the cylinder for the
samples (K) the results were Compared with the standards (
BSI15045 , EN1442 and 4706 ) which are utilized in manufacturing
the cylinders in the local factories accordittggthe Comparison
between the analysis values of the samples and the relevant
standards. All The values are within the range of these standards.

9. Conclusion

The most important points resulting from this paper were
1. The new design of LPG cylinder 0813 size has a reduction in
a raw material cost di5% The amount of weight reduction was
((2.9 kg) from the weight of the previous cylinder (19.21 Kg), so
the weight of the cylinder under study was (16.8 kg).
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2. The new design of LPG cylinder of 36 lires has less weight
than the previous LPG cylinders.

3. The cylinder under study has a great degree of safety and
security for the purpose of domestic use after performing all the
tests stipulated in the international specifications

4. This paper givehe opportunity to modify the standards of gas
cylinder that are related to reducing of the weight throughout
minimizing the thickness of domestic gas cylinder. 4. Cylinders (k,
35 Lt.) with wall thicknesses of (3mm.) both have better
advantages to custonsegasier in handling and transportation .etc.

10. Suggestions for the work

As a result of this study, the following are strongly recommended
1.Utilizing the cylinder of (3mm.) wall thickness, which is made

in ibn Alhythem Factory instead of the old ieger of (3.5mm.)

wall thickness.

2. We recommend continued research and development in the field
of gas cylinders.
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Abstract:
The aim of t his study is to exami
experience®n st udent sd mat hematics achi e
enrolled in various secondary schbs i n Libya, studen

averaged between 15 and 19 years, located at three different

locations in Libya. Of this total, 29.6% of students were from

urban schools, 34.2% of students were from Samén schools,

and 36.2% of students were from rurdhaals. The students were

asked to respond to the questionnaire itesiaga 5point Likert

scale. The data was analyzed using Statistical Package for the

Social Sciences (SPSS). Gway ANOVA test were run to

determine whether there were any differences it he student s
achievement in mathematics based on school features such as:

teachers' characteristics. The results of @ag ANOVA test

showed that there are significant differences in mean of

mat hemati cs achievement scores basect

Keywords: t eac her s 0, reatheratics echieversent
secondary schoalgibya.
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1- INTRODUCTION

It is plausible to suppose that t he t
experiences and behaviors in the classroemrich the educational
environment of the students, whiadonsequentlyhave an effect on
student achievement. Even though we douratermine the role of the
parents in influencing student learning. Also Acknowledged is the
difficulty to establish causal relationships between these factors and
student achievement. There is a common assumption with regard to the
relationship betweeteacher experience and student achievement is that
students taught by the most experienced teachers achieve a higher level,
because their teachers have mastered the content and obtained classroom
management skills to deal with different types of classroahlpms[1,

2]. In addition, teachers who have more teaching experience are
considered to be more able to focus on the most appropriate way to teach
subjects for students who their abilities, prior knowledge and
badkgrounds are differeriB, 4. Greenwald, Hedges et §b], Al-Agili,

Mamat et al[6] and Hanushek?7] examined the relationship between
school resources such as the ability, education and experience of the
teacher and student achievement. The result indicated that the measures
teacher experiences were more consistentlye@leoo achievement than
measureseacher educatioshton[8] suggests that teachers who have
regular state certification and more experiences receive higher sqvervi
assessments than other teachers. Teachers Without preparation have
difficulty in predicting and overcome barriers to student learning, and
likely to hold low expectations for children with limited income.
DarlinggHammond [9] concluded that the prepa@t of teachers
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associated with the students performance before and after controlling of

the poverty and the language status. The researcher restricted the teacher

characteristics to a category of measurable variables as teaching

experience, and teachdngliefs about mathematics and teaching

This study answered the following research hypothesis: There is no
significant difference in mean of mathematics achievement scores across

teacher sbo

experience.

2- RESEARCH METHODOLOGY

The target population consistetlfost, second and third grade students
enrolled in various secondary schools in Libya, the population of these
student s,
19 years, located at three different locations in Libya, (urban schools
rural schools). Although the researcher
distributed the questionnaires to a sample consisting of 750 students, a
total of 406 students responded these questionnaires. The demographic
characteristics of students are showrTable 1 . Fifty-seven students
were in the first grade, hundred and eighty students were in the second

school

semiurban schools, and

S i

S

around

2300

grade, and hundred and skxtine students were from the third grade.

Table 1. Student demogaphic

Students Grade Age Urban Semi-Urban Rural Total
Male | Female Male | Female | Male | Female
<16 1 6 0 0 0 8 15
First Grade 16-17| 12 14 0 0 5 4 35
>17 2 2 0 0 2 1 7
<16 0 0 0 2 0 5 7
Second Grade 16 - 17 6 11 37 28 16 40 138
>17 1 7 10 4 7 6 35
<16 0 0 0 0 0 0
Third Grade 16 - 17 6 6 10 17 7 64
17 20 20 11 20 16 12 108
Total 54 66 68 71 53 94 406

These students were taught by 29 teachers, all of them were
females, nineteen teachers had more than 10 years of experience,
seven teachers had experience 6f % years and while just three
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teachers had experience of less than five years. Tleeshers
have bachelor degrees except three teachers who had obtained high
diploma from Higher Institute of Teachers, as showeThiple2.

Table 2. Teacher 6s characteristic

Teachers characteistic Urban  Sub-Urban Rural Total
<5years 1 1 1 3
experience 571 9 2 3 2 7
>10 7 5 7 19
Total 10 9 10 29
bachelor 10 6 10 26
qualificati high diploma 0 3 0 3
on
Total 10 9 10 29

3- DATA ANALYSIS

oneway analysis of variance techoes (onevay ANOVA) using
SPSS 18.0 computer software packages used to examine the
differences in the students achievement in mathematics based on
teachers' experience, since there are more than two ddijps

A

4-Teacher s 0 -basedDédferenees c e

Oneway ANOVA with posthoc test was conducted to explore the

effect of teachersbo experience on
mat hemati cs. Teachersé experience w
according to theiexperience (more than 10 years; 5 to 9; less than

5 years)
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Table 3. Differences in mean of mathematics achievement based on
teachersd experience

Sum of Mean

Squares df Square F Sig.
Between 58.497 2 29.248 32.143 .000
Groups
Within 366.705 403 910
Groups
Total 425.202 405

Based on the onay ANOVA test analyses of the effect of
teacherséo experience on student s a
Table2, there was a statistically sigmi@int difference at the p<.05

l evel i n student s achievement scor
experience groups (F(2, 40532.143, p=.000). The actual

difference in mean scores between the groups was (eta squared

=.137) would be considered a large effezesiThe magnitude of

the differences between groups proposed by Cdhiéhwhich are

.01=small effect, .06=moderate effect, .14=large effect

The effect size eta squared for ANOVA test calculated by using

the formula as follows:

A s~

A GOWNOAOAA [11].

Posthoc comparisons using the Tukey HSD test Tdb#howed

that the mean score for students who are studying with teachers
their experience is more than 10 years (M=3.271, SD= 1.049) was
did not differ significantly from stents who are studying with
teachers have experience 5 to 9 years (M=3.195, SD=.983). And
students who are studying with teachers have experience less than
5 years (M= 2.474, SD=.841) was significantly different from
students who are studying with teachkave experience is more
than 10 years and teachers their experience 5 to 9 years. That is
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mean, students who are studying with teachers have 5 years'
experience or more reported higher levels of achievement in
mathematics than students who are studyintp weachers have
experience less than 5 years.

Table 5. Post Hoc test TUKEYHSD

() teachexpe (J) teachexpe Mean Difference Sig. Mean S.D.
more than1( 5-10 years .07607 .823
years 3.2715 1.049
les than 5 years ~ .79727 .000
5-10 years more than10 years -.07607 .823
3.1955 .983
les than 5 years ~ .72120 .000
les than 5 years more than10 years -.79727 .000 2.4743 .841
5-10 years -.72120* .000

Also, the onevay ANOVA test analyses, indicated that there were
statstically significant differences at the p<.05 level in teaching
practices and methods for the three

5- DISCUSSION AND CONCLUSION

The results of Ongvay ANOVA test showed that there are

significant differences in mean of mathematachievement scores

based on teachersd6 experience group
are studying with teachers who their experience 5 years or more

were significantly different from students who are studying with

teachers have experience less than 5syethis finding consist

with the finding of Bodenhausefl?2], Darling Hammond|[9],

Fetler [13], and Klecker[14] who indicated that there is a

significant pogive relationships between teachers' experience and

student achievement in secondary schools, and students who

HHC Copyright © ISTJ wAmYcs WIAK
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taught by teachers have more than 10 years of experience had
higher scores than students who taught by teachers have less than
10 years of expénce.
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Abstract

Polyaniline Nanocomposites is very important to understand and
evaluate the mechanical, thermal, and chemical stability properties
of the nanocomposite materials. Polyaniline/layered Titanosilicate
(PANI/JJDFL1) nanocomposites were prepared by in situ
polymerization of anilinium monomer with layers of (Na¥DF

L1) usng ammonium peroxy disulfate (APS) as an oxidizing
agent. Different amounts of aniline were used to verify this effect
on the characteristics of the formed nanocomposites. The prepared
PANI/JDFL1 nanocomposites were characterized by-V$,
Fourier Trasform Infrared (FTIR), X- ray diffraction (XRD),
Thermo Gravimetric Analysis (TGA), and conductivity
measurement. The formation of nanocomposites was confirmed by
FT-IR, UV-VIS. The basal spaces of PANI/JDE
nanocomposites which decreased after therpefization process

as evidenced from Xay diffraction (XRD). At a higher level of
loading the polyaniline, layered structure of nhanocomposite breaks
forming exfoliated nanocomposite, revealing wagfined
nanosized morphology of polyaniline Titanium &die (JDF
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L1).The PANI/JDFL1 nanocomposite was found to be thermally
stable up to 340Co and showed conductivity value 4.9-4 $rm
with 13.4 wt % loading of PANES in JDFL1

Key-words:  Titanium  Silicate, conductive Polyaniline,
Nanocomposites, &itu Polymerization, Conductivity .
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1. Introduction

One of the synthesis methods of polymer/layered silicate
nanocomposites is In situ intercalative polymerization method. In
this method, the layered silicate is swollen within the liquid
monomer or a monomer solution so the polymer formation can
occur between the intercalated sheets. Polymerization can be
initiated either by heat or radiation, by the diffusion of a suitable
initiator, or by an organic initiator or catalyst fixed through cation
exchange inside the interlayer before the swelling step [1]. The

HOnN Copyright © ISTJ wAmYcs WIAK
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properties of a nanocomposite are greatly influenced bysike
scale of its component phases and the degree of mixing between
the two phases. Depending on the nature of the components used
(layered silicate, cation exchange capacity, and polymer matrix)
and the method of preparation, significant differencemposite
properties may be obtained [2]. The tdimnensional frameworks

are typical of layered inorganic solids such as layered silicates are
the most common two dimensional solids and their distinctive
properties, such as high part ratio as well as Isigliace area,
make a valuable donation to new properties of nanocomposites [3].
Layered silicates such as montmorillonites and hectorites have the
same structural properties as the recognized talc and mica [4]. One
of the most studied pairs in conductinglypmer/layered inorganic
solid nanocomposites are the nanocomposites consisting of
polyaniline (PANI) chains pawned in the two dimension of layered
silicates with the distinctive properties raised above. A number of
studies on the preparation, propertiead aapplications of
PANl/layered silicate nanocomposites were carried oifi4p

Jilin Davy FaradayLayered solidl (JDFL1). The chemical
composition of layered titan silicate JDE s
[Na4Ti2Si8022-4H20Q]. The refined unit cell parameters in space
groupP4212 (no. 90) are a = b = 7.3740 A, ¢ = 10.7030 A. This is
an unusual nogentrosymmetric, tetragonal layered solid. Its
contains fivecoordinated Ti (IV) ions in the form of TiO5 square
pyramids where each of the vertices of the base is linked to SiO4
tetrahedra [TiO-04(SiO3)4] forming continuous sheets with
exchangeable interlamellar Na+ ions [15]. Sodium cations and
water molecules are located between the layers, with the former
neutralizing the framework charge [16]. In the [001] direction, the
layers also contain sknember rings composed of two square
pyramids and two pairs of tetrahedral giving rise to a pore size

HOM Copyright © ISTJ wAmYcs WIAK
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across the layers of approximately 3 A (smaller than the kinetic
diameter of O2: 3.46 A) [17]. In this work the Polyaniline/JDF
nana@omposite were prepared by-$itu polymerization of aniline

in JDFL1 using ammonium persulphate as an oxidizing agent.
According to the Previous literature review, there not too many
researchers have worked on the layered nanocomposite. The
objective of this work was to study conductivity and thermal
stability of the resulting nanocomposite

2. Experimental and Methods:

2 .Chiemicals and Solutions

Aniline, C6H5NH2 (Aldrich, 99.9%), Hydrochloric acid

(Anachemia), Sulfuric acid (Anachemia), Nitric acid (Ahamia)

Hydrofluoric acid (Anachemia), Ammonium peroxydisulfate,
(NH4)2S208, (Mallinckrodt) , Sodium silicate solution (27wt%

Si02, 14 wt% Na20, and 59 wt% H20), Sodium hydroxide

(Aldrich), Titanium chloride,TiCI3 (30wt% TiCI3 in 24wt% HCI

solution, Merck),and Potasium fluoride, KF.2H20O (Aldrich). All
solutions were prepared using 18. 30
Barnstead Epure water filtration system.

2.2. Synthesis Methods

2.2.1. Synthesis of conducting Polyaniline (PANES)

The synthesis PANI was based oriximg aqueous solutions of
anilinium saltand ammonium peroxydisulfate by chemical
oxidation polymerization [18]. In a typical procedure, anilinium
salt (26.73 g , 20 mmol) was dissolved in distilled water in a
volumetric flask to 50 ml. Ammonium peroxydifate (58.22 g ,

25 mmol) was dissolved in distilled water also to 50ml. Both
solutions were kept for one hour at room temperature, then mixed

HOH Copyright © ISTJ wAmYcs WIAK
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and shortly stirred in a beaker, and carried out in an ice bath at 0
2°C for the completion of polymerization. &hcolor of the
reaction mixture was observed to change from light blue to blue
green and finally to dark green. After 24 hours, the dark green
precipitate was collected on a filter paper, washed with three
100ml portions of 0.2 M HCI, and likewise withetone. The
final product of Polyaniline (emeraldine) hydrochloride powder
was dried in air

2.2.2. Synthesis of Titanosilicate (JDHE1)

The layered Titanosilicate (JBIEL) was synthesized by a
hydrothermal process [19]. A weight of 33.6 g sodium silicate
solution (27 wt% SiO2, 14 wt% Na20, and 59 wt% H20) was
stirred with 10 g distilled water. To this solution was added a
solution of 4.2 g NaOH in 30 ml distilled water. The resulting gel
was stirred for 1 hour at room temperature, A second solution of
13.5¢g TiCI3 (30 wt% TiCI3 in 24 wt% HCI solution) in 13.5 ml
distilled water. The second solution was added drop wise to the
first and continued stirring for 1 hour. At this time was added 4.7 g
of KF.2H20 and 0.65 g of JBEL seed crystals were added
respectvely, and the mixture stirred until became homogeneous.
Then, the gel was autoclaved under autogenous pressure in a
Teflon-lined autoclave for 10 days at 180°C. The resulting material
was filtered and washed three times with distilled water, and dried
at 100Ca

2.2.3. Synthesis of PANI/ JDH.1 Nanocomposite

PANI/JDFL1 Nanocomposites were prepared by the initial
intercalation of anilinium chloride into layered Titan silicate (JDF
L1) and subsequent polymerization of aniline. The procedure was
carried out bystirring 2.0 g of JDH.1, dried at 1000C, in 100 ml

of 0.2 M aniline hydrochloride agueous solution for 24 hours.
After that, the aniline HCI/JDE1 was filtered and added to

HOO Copyright © ISTJ wAmYcs WIAK
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200ml of 0.0022 M ammonium peroxydisulfate solution under
stirring for 2 days. e colloidal color changes from white to pale
green. The filtered solid obtained is dried in air and denoted as
PANI/JDFL1 nanocomposite. The -situ polymerization of
polyaniline (PANI) in layered titanium silicate (JBHA) was
proposed and illustrated scheme 1.

e 2l = e TN
pu— ¢ . ) Intercalation & ’ R )

W BT e TR s ¥ (NH),S,0,
4 M d

Scheme 1. The igitu polymerization process of polyaniline in layered
titanium silicate (JDH.1)

2.3. Characterization

The diffuse reflectance spectra of the resulted powdered samples
were analyzed using the standard sampling cup suppliadtire
Praying Mantis accessory, using a Varian Cary 5006MJ¥ NIR
Spectrophotometer fitted with a Cary diffuse reflectance accessory.
The spectra were collected in absorbance at a spectral bandwidth
of 2 nm and at a rate of 200 nm/min between 2008&0dnm. The
PANI nanocomposites samples were mulled with dry potassium
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bromide crystals and these were mounted in IR cell in the
conventional way to record the IR spectra using Bruker2&S

DPUS/ IR spectrometer. FIR spectra were recorded at room

tempeature over the wave number range 4D cml with a

resolution of about 4cri. Powder Xray diffraction studies were

carried out using Philips DW 1800 diffracto meter interfaced to a

PC and using X pert industry operating software. The samples

were pressd into an Aluminium holder for analysis. The powder
patterns were recorded for 2d over
experimental setip under a 40 KV accelerating voltage and a

current of 30 mA, and employed nickeli | t er ed Cu k U r a
(&=1. 54Clou pAZe)id. sdcans with a step si z.
scan rate of 2°/minute were used. Thermogravimetric and
differential thermal analyses were performed on SETARAM a
simultaneous T SC thermoanalyzer, model TGSC111, with a

heating rate of 10 degree/min,static air, from room temperature

to 850 C° using a platinum crucible, and flow rate of the

controlling gas (air) of 20 ml/min. The conductivity measurements

were carried out by a twprobe technique recorded at different
temperatures by a Keithley eteometer, model 614. Samples were

tested in a surface cell as well as in a sandwich cell form. Pellets

were also used in the case of pure conducting polymers

3. Results and Discussion

Nanocomposites consisted of the emeraldine salt form of PANI
and layeed titanium silicate JDIE1 were prepared by the ion
exchange process of anilinium cation into interlayer spacing of
layered titanium silicate JDE1 by the oxidative polymerization

of aniline with ammonium persulfate. In order to confirm the
removal of sdium cations out of the interlayer spacing of JDIF
layers due to the ion exchange process of anilinium, elemental
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analysis with ICPAES was performed and the results are reviewed
in Table 1. The amount of sodium cation present in the
nanocomposites wasund to be trivial compared with the sodium
amount in the original layered titanium silicate JDE Therefore,

we deduce that the interlayer sodium cations initially present in the
layered titanium silicate JDEL1 have completely been replaced by
anilinium. All the nanocomposites prepared in the present study
will be hereafter denoted as PANI/JIDE nanocomposites

Table 1: Characteristics of polyaniline/JDFL1 and nanocomposites
(PANI/JDF-L1)

Sample

PANI content
(wt%o)

Sodium content

(Wt%)

d-spacing/nm

Mean Crystallite

size/nm

JDF-L1
PANI/JDF-L1
PANI/JDF-L1

8.70
13.40

10.98

1.53

1.067
0.96
0.96

35.66
10.69
9.83

Note: Samples:1-Determined by Thermgravimetric analys. 2
Determined from inductively coupled plasragmic emission
spectroscopy (ICRAES). 3Calculated from the Scherrer equation

3.1. XRD Study

XRD spectra were recorded to determine the formation and
structure of these nanocomposites. Figure 1 shows tRBE X
patterns of JDH.1, which to exhibitedseveral sharp reflection
peaks with high intensity, indicating a basal spacing (001) of inter
|l ayers 12.32 Ae at 2d = 8.33.
is a semi crystalline material, which shows broad and less intense
band in XRD spectra. Theharacteristic band is shifted to a wide
di ffracted angle found at 2d =
PANI/JDFL1 nanocomposites with polyaniline weight % of 8.7
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and 13.4 respectively. At the same time the solid turns from white
to pale green. PANI/JJDE1 crystals are shown to have a few
equivalent (00l) reflections shifting to the widagle range,
resulting in a lattice contraction inaxis and exis directions.

This decrease in basal spacing relative to the Na+ form indicates a
loss of interlayer H20 duto anilinium cation for Na+ exchange
and forming polyaniline after the oxidation process. Besides, the
general broadening of diffraction peaks indicated that stacking
disorder had taken place during the proton exchange process [20].
Similar behavior haween noticed that reflections of (00I) plane
shifting to a wide angle in XRD spectrum is used as the exfoliation
operation of layered titanium silicate JDE [17]. This deviation

may be due to asymmetry in the arrangement of polyaniline
molecules in thedyer platform, which also can be seen from the
larger peak width compared to original layered Titanium Silicate
JDFL1.

g [

Intensity (a. u.)
T

1 1
10 20
2 theta (degree)

Figure 1. XRD spectra of: (a) pure JDE; (b) polyanilineJDFL1 (13.4
wt% PANI) nanocomposite; (c) polyaniliRFoFL1 (8.7 wt% PANI)
nanocomposite; (d) pure polyaniline
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3.2. FT-IR Study

FT-IR spectra of pure JDE1, PANI (PANI-ES), and PANI/ JD¥

L1 nanocomposites are shown in Figure 2. The major peaks of
JDFL1 (figure 2a) can be divided into the following four main
vibration peaks. Té asymmetric stretching vibration ofi §ii Si at
1054 cm1. The symmetric stretching vibration ofi il Si at 672
cm-1. The stretching vibration of TO at 762 cml. The peak at
982cml is assigned to the tetrahedral titanium. However, The
bending of water m | e ¢ uilHg shows@t 1622 cvh. These
observed bands are in good agreement with previously published
values [21]. FHIR spectra of PANES (figure 2d) shows four
major vibration peaks at 1550,1435, 1281,and 1230-1cm
suggested that all the polyanilisempounds have the emeraldine
salt structure. The 1550 and 1435-tmpeaks characteristic of the
quinoid and benzenoid rings, respectively. The 1281 and 1230 cm
1 peaks characteristic of the conducting polar on structti¥e Gf
doped PANI associated withe oxidation or protonation states of
PANI [13]. We observe on closer look at the-K spectra of
PANI/JDFL1 nanocomposites that there is a slight difference, as
shown in figures 2(b) & 2(c). The wide absorption band at 3440
cm-1 corresponded to the hyayenbonded stretching vibrations
(NH---O) of intra molecular and intermolecular secondary amines.
As shown in figure 2(a), the peaks mentioned previously still
existed but with a significant decrease in the peak intensity when
PANI was intercalated intdDFL1. The band at ~1281 cth for

the PANIES is assigned to the stretching vibration dfNCas
indicated by a thick arrow in figure 2(d). It is significantly shifted
to ~1308 cml for PANI intercalated nanocomposite shows that
figure 2(b& c). consequemnt| the frequently shift of ON observed

in nanocomposites is believed to be caused by hydrogen bonding
between PANI and surface layered of JDF .
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Figure 2.FFIR spectra of: (a) pure JBIEL; (b) polyanilineJDFL1
(13.4 wt% PANI) nanocomposite; (c) palyilineJDFL1 (8.7 wt%
PANI) nanocomposite; (d) pure polyaniline

3.3. UV/VIS Study

UVi VIS spectroscopy was employed to characterize the optical

properties of the synthesized nanocomposite materials. Figure 3

shows the UVVIS absorption spectra of pure JDE, polyaniline

emeraldine salt (PANES), and PAN1/JDE1 nanocomposites

respectively. In the UWIS spectra of pure JDEL in figure 3(a),

a single absorption peak is observed at 230 nm with the estimated

band gap was 5.39 eV a blue shift indicatingipler size of JDF

L1 in the nanorange. Both UVIS spectra of PANES and PANI

nanocomposites show similar three peaks at 270, 350, and 570 nm

which are as§s%i gmacdcdhst oi @an "of benzene
PANI-ES chains, radical cations of quinonoidusture of PANI

(pol aron Tr) and ’ pol aron trans
However, the broad peak was observed at 410 nm in the spectra of
PAN1/JDFL1 nanocomposite (Figure 3 (b&c)), which is
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attributed to the p’ * transition of ofth
PANI. Therefore, the content of quinonoid units of PANI in the
nanocomposite was higher than that in the neat PANI [14]; this
was in good agreement with the Fourier transform infrared results

3r 570 d

200 200 400 500 600
2(Nm)

Figure 3.UMVIS spectra of: (a) pure JBIEL; (b) polyanilne-JDFL1
(13.4 wt% PANI) nanocomposite; (c) polyanilid®FL1 (8.7 wt%
PANI) nanocomposite; (d) pure polyaniline

3.4. Thermal Stability Study

Thermal gravimetric analysis is used to studied thermal stability of
polymer composite. T®TA data of (a) pue JDFL1, (b) pure
PANI-ES, and (c) PANI/JDE1 nanocomposite under a N2 purge
at a heating rate of 10 oC/min are shown in Figures 4&5 (a,b)

A) Thermal analysis of Titanosilicate (JDFL1):

The TGDTA curve of as synthesized JBBA are presented in
figure 4. it shows two temperature regions of the weight loss
process. At the lowwemperature region three endothermic effects.
The first effect is typical of adsorbed water, where the other two
are characteristic of a shrinkage of the interlayer space alomg the
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axis direction perpendicular to the basal plane [23]. The total water
loss between 120 and 255 oC is 8.56 wt%, which is exactly with
theoretical value of 8.6 wt% corresponding to four H20 molecules
per formula unit. At highemperature region, there ardéwo
isothermal effects. The endothermic effect at 700 oC
corresponding the collapse of the structure of -IMFand the
exothermic effect at 755 oC for formation of Narsarsukite
compound on the DTA curve [21]. These data can be expected,
JDFL1 shows a lgh thermal stability
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Figure 4. TGDTA curves of Titan silicate (JDE1)

B) Thermal analysis of PANFES and PANIJIDF-L1 nanocomposite

Pure PANYES shows three temperature regions of the weight loss
process as shown in figure 5(a). The first weight I@8.16% ) at
about 150 oC and it has been attributed to the evaporation of
water moieties (the endothermic effect). The second weight loss is
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(11.6%) at range 15300 oC and it has been explained by the
elimination of acid dopant (HCI). The third andyjor weight loss
process (18%) at 550 oC, and it has been assigned to the thermal
decomposition of PANI backbone chains [13,14]. In this stage,
pure PANI loses the majority of its weight, on contrast to RANI
JDF-L1 nanocomposite which showed better therstability and
retaining (78 %) of its initial mass at 570 oC shows that figure
5(b). Hence, the shifting of TDTA in PANIDFL1
nanocomposite confirms that PANDFL1 nanocomposite is
more thermally stable shows that figure 6, which is due to the
interadion between the positively charged nitrogen of the
anilinium moiety and the negatively charged surface of the - JDF

L1 layer. This behavior confirms PANI/JBEIEL nanocomposite
good thermal stability .
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Figure 5. TGDTA curves of (a) pure PANES

nH Copyright © ISTJ wAmYcs WIAK
wtr XYbKOFM am4



International gt A
Science and Technology Journal Volume 24 P C JT K juorsstont sies s Teekming s

bl dzt Il 4A yA= January 2021 O T F ISTJ%Q

T L] T T T 1 T T r T T T T T T T
— HeatFlow iy
E o
. 8.18% Exo
25 °
B

L1
245 6.25%
MO
M0 |
a5
Bo
7.57% =
s
Lm0 x
S
B
Ji-s K.
05
A 30
no
s =
o
EICI 100 130 ]IDD 2?0 300 35'0 +00 1?0 500 '.l!li'l ﬂ(llO 05|D Tiﬁl‘nﬁe temperabure /“C
I 1 ] ]

Figure5. TG-DTA curves of (b) PANUDFL1 nanocomposite

3.5. Electrical Conductivity Measurements

Figure 6 shows the temperature dependenceofdnduct i vi ty (C
dc) for JDFL1, PANI-ES and PANI/JDA.1 nanocomposite in a

temperature range between 300 and 700 K. The nanocomposite

with 13.4 wt% loading of PANES in JDFL1 was prepared. The

room temperature conductivity of PANMES and PANI/JDH.1
nmocomposite was found to be 0.98 .
respectively. Initially there is an increase in conductivity followed

by a decrease. This dip in electrical conductivity may be due to the

loss of moisture, since the conductivity depends on the uameist

content. It is noted that the dc conductivity of the nanocomposite

decreases with a decrease in temperature, indicating typical
semiconducting behavior [3, 24]. The decrease in conductivity of
nanocomposite after 155 Co ( Transition Temperature (Wiigh

is attributed to the release of the do pant ions from the PANI

structure [25], as confirmed by thermal analysis
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Figure 6. Effect of temperature on the conductivity of: (a) REN| and
(b) 13.4 wt% PANI/JDH.1 nanocomposite

Conclusion

We havesuccessfully prepared a PANI/JRE nanocomposites.
The PANI/JDFL1 nanocomposites were prepared by in situ
polymerization of aniline using ammonium peroxodisulfate as an
oxidizing agent within the layers of JBEA. The PANI/JDFL1
nanocomposites were alaaterized for its structural, spectral,
thermal, and electrical properties as follows

A The XRD formation of the nanocomposite is affected by
the PANI concentrations. At 8.6 wt% loading of PANI, No
exfoliation was observed, whereas at 13.4 wt% loadingAdl,
layered structure of nanocomposite breaks forming exfoliated
nanocomposite due to pressure exerted by the intercalated PANI
A FT-IR and U\:Vis analysis confirm that there are chemical
interactions between PAMNES and JDH.1, and the optical band
gap energy was found to be 4.77.eV
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A TGA-DTA analysis result suggest that the PANI/IDF
nanocomposite is thermally more stable than the pure PANI

A The conductivity of nanocomposite was found to be in the
semiconducting range. The room temperaturedaotivity of the
nanocomposite was found to be
loading of PANI in JDA_1

We recommend for future work to enhancement the conductivity
of PANI/JDFL1 nanocomposite .

Abbreviations Definitions
DTA Differential Thermal Anajsis
FT-IR Fourier Transforms Infra Red spectroscopy
JDFL1 Jilin Davy FaradayLayered solid #1
PANI Poly aniline
PANI-ES PolyanilineEmeraldine Salt
PANI/JDFL1 Polyaniline/Clay
UV-VIS Ultra violetVisible
TGA Thermo Gravimetric Analysis
XRD X-Ray Diffraction
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ABASTRACT:

Since generating a textile composite lamina with variable stiffness
is possible now by steering tows, modeling the variation in the
orientation of tows as exactly as possible is a clamant need for
more realistic estimation of ¢hstiffness and loading carrying
capacities of textile composite laminate. A Matlab numerical
‘SteeredTow' code was modified from an existed Matlab code
Varifab created by the author [88] to model the variation in the
tows orientation angles that genethtgéom steering a woven
engineering fabric. The modification was taken place in the
Varifab algorithm. The new code is able to reproduce a finite
element mesh with different shear angle in each single element.
The generated mesh is suitable for furtheritdinelement
simulation to investigate and take general view about the role of
steeredows on alteration of textile composite stiffness within a
lamina. Using a simple try and error method the variation in tows
due to steering was successfully model imae element code by
‘Steered Tows' code.

Keywords:Steereetow, Varifab, FE mesh, fabric varibility, mesh
generation, woven fabric, textile composite, local stiffness

INTRODUCTION:

The second largest market after wind energy is predicted to be
advaned composite market. However, the high cost of production
and unit production of their products is still the major barrier that
prevent it from spreading and broader development.

One important factor of reducing emissions of fuel combustion
from vehicles $ by replacing ordinary used relatively heavy
vehicles with light weight ones that produced from advanced
composite material. Accordingly, saving our environment and fuel
resources is a significant economic and environmental feasibility
issues to take in caount by manufacturing products from
composite materials.

Introducing mass production into composite material
manufacturing is the key element of reducing costly composite
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material product. This would not be achievable unless automation
of all 2D and 3Dcomposite material design and manufacturing
processes take place. Design and manufacturing processes of
composite materials and their products are a chain of a number of
rings. Examples of those rings include 1) Design processes include
actual and numerad modeling processes. 2) Manufacturing
processes of composite material such as hand layup, vacuum
infusion, vacuum bagging, pultrusion, filament winding, deep
drawing, press forming and.... ext.

The manufacturing and design processes of composite ataseai
chain with many rings and automating those processes in order to
reduce cost have passed with several attempts.

In the past, design procedures were based on empirical trial and
error methods. Those methodsly on designers' skills. By
adopting thee procedures not likely to obtain ideal design from
first try which means consume more time, money and efforts.
Thus, replacing those procedures with new faster, economical and
less efforts is a vital necessitate. Finite element method is a
numerical metbd of simulation used by many researchers in
forming process modeling. This method can eliminate or even
reduce the costly and time consuming in developing forming tools
(die, punch and blarkolder). It is also a reliable computation tool
used as a meamd products quality improvement and to eliminate
the dependency oemployee'sability and to analyze a variety of
composite forming processes.

In order to obtain a predictable design process of advanced
composite forming, a sophisticated method suchrate felement
method is required. Finite element method gives approximate
numerical solution. Though, the given approximate solution can be
amended to reduce the error between the exact and approximate
solution to a considerable percentage. That can be bgriaking

into account a number of constituents. Examples of those
constituents are reliable constitutive model, reliable friction
representativenodel, and realisticfull-domain textile variability
model. Many attempts were performed by researchetsgrigéld.
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The first attempts to model the -&otropy behavior in textile
composite forming in large deformation condition, performed
using kinematic pigointed model [110]. Despite the fact
kinematic approach is comparatively realistic in terms of
aniotropy modeling, it is computationally very expensive. The
less computationally expensive approach is continuum approach.
In which the textile composite lamina is considered as a continuum
i.e. one material. The preference of using continuum approach
owing to the potentiality of utilizing structural elements in
modeling textile composite. The second reason is because a
continuum approach need less computational time than the
kinematic approach [121].

Most of researchers us®ulomb's Law of Frictionvhicha simple
friction model, in modeling 'togbly’ and 'plyply’ friction in textile
composite material forming process. However, in the way of
constructing a dependable numerical design prototype, various
researches have been carried out in this coursen Rhmse
researches a practical and analytical friction models were built
which can be implemented in finite element software to construct
realistic forming predictions [238].

Textile composite material is sensitive soft material which
handling and drming process can be a major cause of making
variability i.e. the yarns became no more straight. This variability
effect negatively the forming processes and characterization tests.
To understand and predict the behavior of materials and
applications in sch case successful efforts to develop numerical
tools have taken place. Efforts to determine fiber path on three
different crimp fabrics and one na@nimp fabric have been taken
place using spectrum image processing method [39, 40].
Experimental methodsake also been builip for measuring fiber
driftage in simple and advanced composite48]. Another image
processing method has been developed for investigating fiber
drifting throughout a woverprepareusing Fourier transform for
first tow edge detectio and image correlation for improve the
results [43]. In early 2012 researchers developed a spectrum
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technique based on shadow and light reflecting to show the tows
crossover as black points. Fiber drifting can be measured In this
technique by searching ffahe neighboring black point using
build-in new innovated algorithm [42]. In March 2012 the author
investigated the variability of yarn path in different types of fabrics
and developed a Matlab code able to produce FE meshes from the
statistical informatn obtained from the statistical characterization

of fabrics variability.

In investigating the validity, efficiency and limitation of the
numerical modeling approaches that are used in modeling textile
composite under forming, researchers have utilizeiflerdint
geometries such as a: hemisphere [15534 doubledome [54

62] , pilot helmet [6365], cylinder [6668], car hood [69] , conre
shapes [70], aerospace part [71] , tetrahedron [72], square box
[73], an industrial complex part [74], a helicopter tpai5], and
complex multicavity part [45]. All the geometries contain double
curvatures providing useful case studies in exploring the potential
and limitations of different constitutive models under different
forming conditions. Particularly extensive marical and
experimental studies have been carried out using hemispherical
and double dome geometries [15,-84. Much of the recent
benchmarking work concentrates on using the double dome
geometry [5462] due to some advantages of this geometry over
the previous hemisphere benchmark geometry.

'localized stiffness laminate’, 'steering fiber laminate' or 'variable
stiffness composite panel' is a sophisticated tool for its several
advantages over laminates with straight fiber. Laminates used in
many aerospa&c structures and a cutouts need to be made for
propose of joining and connecting. Notches, holes, cutouts all of
these lead to stress concentration around the perimeters. Many
ways have been innovated to reduce or even terminate stress
concentration (fillg curves and ext.). However in top of obtaining

a laminate with variable distributesdiffness, steering fiber within

a laminate can lead also to increase compressive strength and
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resistance to buckling, reduced weight, reduced stress gradients
and improed damage tolerance [76,77].

The importance and the advantage of using steered fiber composite
is increasing buckling load, improving tensile strength and
attaining variable stiffness. Changing fiber or tow from ideal
straight direction to curvilineassithe key factor of relocation the
loads away from stress concentrations (holes, notches, sharp edges
....etc.).

Altering a composite panel 4plane and transverse mechanical
properties according to the service requests, where requests is two
opposite asprs; minimizing weight or maximizing stiffness.

Typically changing number and type of laminate composite plies is
a mean cause of increasing or decreasing laminate strength and
stiffness.

Moreover, the number of laminas with different fibers or tows
directions is the major basis of altering-glane laminate
mechanical properties. Whereas, laminas stacking sequence and
reinforcement and matrix type are the accountant of effecting the
bending properties.

The orientation angle in which commonly usedmposite
laminates is regularly maintained as it. Conversely, laminas
stacking sequence is different from laminate to laminate according
to the given performance requirements. According to research
results of long period of time, changing laminate stiffnes
possibly accomplished by one of these two processes; number of
plies and layers stacking sequence, while changing localized in
plane ply stiffness by altering the fiber direction from linear to
curvilinear.

Early in composite material industryhen composite material
was produced by manual processes such as hand layup and spry
up, unidirectional composite laminate normally fabricated with O,
90, +45 orientation angles. Because, it was uneasy to fabricated
with orientation angle rather than thaately, bidirectional plies
which called advanced composite material or textile composite
substituted the unidirectional composite to improve coherence
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ability. Employ those 0, 90, N45U
insufficient for l oadi ng direction

The key element of increasing stiffness of composite laminate is
by increasing their thickness and that being possible by increasing
the number of plies or by changing plies stacking sequence.
Moreover, introducing automation in composite manufaaturi

processes eased setting fiber orientations angles other than

ordinary used orientation angles O0U
orientation angles other than the o
and N45U need to change mieakei gn cus

industries. The motivation after changing composite design
customary must be extremely promising such as improving their
mechanical properties or decreasing weight. The new class of
composite laminate is that consists of plies that have diffetsst fi
orientation resulted in a variable local stiffness within each ply.
Composite laminate with localized stiffness 'variagtiéfness' turn

out to be ordinary with Automatedriber Placement (AFP)
technology since the variable stiffness of composite laraimd its
mechanical properties depensignificantly on the layout of fiber

or yarns within a ply.

The most important constituent in composite laminate with
localized stiffness is individual fiber or in yarn that laid in a wavy
path within a ply wheh play substantial role in optimizing local
stiffness. Developing FEA tools which can predict this inherent
variability is vital in order for designers to make informed
decisions in material selection and in allowing more accurate
safety factors withouthe need for destructive testing. Developing
CAE tool that implement curvilinear fiber layout within a FE mesh
and then used in FE composite laminate simulation is a key factor
for providing inclusive knowledge to engineers about local
mechanical propertie (stiffness and strength), buckling load as
well as the thermal properties which depends typically on local
fiber orientation.

This means that a suitable kinematic code can be used to predict
the required perimeter displacements to produce a déslteield
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steered fiber pattern across the sheet. Such a code need to be
developed, though here the aim was to generate finite element
meshes containing realistic fiber directional variability, typical of
commerci al mat er dtherl sl ewdcleend thisa k en oo f
realistic variability, a simple genetic algorithm needs to be used to
mutate the parameters of the megmeration algorithm until the
final mesh had

The ability to produce steerditber laminates containing nen
linear fiber pathscreates astep change in the design space for
advanced composite structure. The designer is able to reposition
stress concentrations away from holes and inserts, improve a
laminate's resistance to buckling and failure, and to enhance a
laminate's dynamic responsevibrations. Ultimately this can lead

to tighter, more optimized structures for use in the automotive
sectors, enhancing fuel efficiency and contributing to the cost and
lower emissions across the transport sector. The aim of the
proposed project is to ingment and demonstrate a novel and
disruptive manufacture process that can produceclost high
quality steerediber laminates, without use of expensive, capital
intensive automated fiber placement machines (the current
solution). The new process is bekscribed as-P forming; in
order to support this novel manufacture process, a custom
designed suite of computer aided design and manufacture software
will be developed. Computational tools for digital manufacturing
are essential if-D forming is to besuccessfully achieved without
including severe wrinkling and buckling of the deforming biaxial
sheet. Reducing cost will effectively bring fibsteering
technology to a border range of applications, increasing its
economic impact and bringing new manuteictg capabilities to a
wider industrial base, with the UK leading the way in this
important area of manufacturing.

LITRUTURE REVIEW:
K. Chauncey Wu designed testeered course for fiber placement
machine using a simple approach. The approach lmasddfining
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a circular arc with constant radi@wi t h an angle d0=10A
head of the arc and another angle d:
final point, the circular arc is mapped about the circumferential

and axial axes to form the whole configiwa of fiber course. If

the paths are strongly curved, adjacent courses will overlap at

certain points in the structure. These overlaps can either be

allowed to occur (providing a buHdp in the local laminate

thickness), or tow cutters can be useddcaapt i vel y Adropo po
of the current course being laid down on the surface, to maintain a

uniform thickness. For all of the results given in this report, the

latter situation is assumed. Wu assumed a steering fiber concept

that take in account two fs angles at the wing root and at the

wing tip with a nonlinear difference between the two angle points

which results in curves starts from 0° and 90°. However, the fiber

placement cause tows overlaps in certain positions. The drawback

of overlaps is incrasing the lamina thickness at overlaps which

leads to weight increase. On the other hand, a tow cutter used to

cut the overlaps which insure an equal thickness a cross the

lamina.

Bret and Christine come up with a parallel path strategy that

creates péis insure the angles on the paths to be equal along the

diagonal while the angles along the horizontal and vertical lines of

different paths not have same angle. This technique construct a

di stributed fiber orientation and s
Besides they utilized a shifted ply strategy which based mapping a

reference fiber path with constant distance along y axes

Gurdal et. al. used a fiber orientation function to define a fiber

paths across a plate. To allocate the fiber towsrst fiber

orientation angle starts from the origin of the plate and a second

fiber orientation angle ended at half distance of the plate's width.

To insure symmetry the path of the fibers mapped with equal

distances along y axes at x=0.

Huang et. al. usednique approach to altering fiber orientation

around a hole in composite plate. They vary the fiber orientation

angles around the hole by continuous bilinear interpolation
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function. They found that, increasing the load carrying capacity of
six layers comgpsite plate with orientation angles varied with
continuous bilinear interpolation function around the plate's hole
with 100%.

Varying fiber orientations of 3D cylindrical composite geometry
for obtaining a maximum buckling load was carried out [82]. They
used a cosine function to define a single fiber reference path with
varied orientation angles. The reference path then distributed with
equal distances across the whole curved area of the cylinder.
Fayazbakhsh et. al. used a similar method that adop®dt¢8
define and allocate a reference fiber path and then shifted to cover
the entire 3D truncated cone geometry.

Finite element modeling of the variation of fiber orientation in
each element was performed by assigning an angle in each centre
of element. hat has been performed by considering the orientation
of any coordinate over the mesh as a function of y axes (see
equation 6 in [84]). In fact the fiber path is curvilinear that
modeled using four nelnear function (1 geodesic paths,-2
constant anglpaths, 3pat hs with a |l inearly
and 4 paths with a constant curvature). However the fiber
orientation is linear in each element and has different orientation
when the size of element is as small as possible [84].

Tanut and Baier used-gpline method to create a constant and
perturbed control point to be a nuclei for the distributed steered
tow path with varied orientation angles.

Schueler et. al. and Gurdal et. al. (2008) have also use fiber placed
composite plate to investigate the effect of sitggefiber technique

on composite stiffness and buckling loading capacity. The
technique he used to steer the fiber is by creating two points say
one at origin coordinate and one at the right tip of the plate. The
curve in between the two points formedddipocating a noflinear
perturbation along x axis (see equation 2 in Schueler et. al..

Lopes et. al. (2010) have modeled composite stddred panels

with hole at the center. They used finite element modeling method
to assign each orientation angle inmbn 'subregion’ ( four node

Hpy Copyright © ISTJ wAmYcs WIAK
wtr XYbKOFM am4

var



International Ly g g
Science and Technology Journal VOIUME 24 P CJ1 K juerstnt s s g e

bl dzt Il 4A yA= January 2021 O T F ISTJ%Q

shell finite element) using simple algorithm based on the right and
left most angles and fiber directions in the-sebion.

The propose of the contemporary effort is to innovate a Matlab
code that generate a hybrid finite elethenesh with orientation
angles that inherent in steerelvs engineering fabrics. The
produced finite element mesh can be utilized in further finite
element simulations.

MATERIAL AND METHOD:

One engineering fabric have been analyzed in this invésiiga
plain weave glass fabric (weft tow width = 2.18 mm G038 mm
mm, warp tow width =2.12 +/0.052mm). The glass fabric was
anal yzed after taking directly
engineering fabric with steerg@rns, a 300 mm gbs fabric sheet
was deformed bi@xially from eight locations on sheet's perimeter
(see Figure 1). An optimized steetfadbric is possible to obtain by
applying a tension load (on the eight position shown in Figure 1)
with different values. The magnituaé the applied loads depends
on the shape of steeréabric desired and locations of the stiffness
variations.

Figure 1. A 300 mm glass engineering fabric manipulated manually to
demonstrate the steeréabric.

Modelling a finite element mesh withientation angles identical
to the statistical distribution of steertmivs engineering fabric is a
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step on the way of building a predictable design instrument to
predict the behaviour (variable stiffness) of composite laminates.
A novel computer aided mafacturing Matlab code that generated

a finite element mesh with steeremivs has been innovated by
modifying an existing Matlab code (VariFab [88]) developed by
the author.

Measuring the orientation angle of each unit cell result from a
manual deformatiomf an engineering glass fabric (Figure 1) has
been performed using imageJ software [89]. That orientation
angles of the glass engineering fabric have been used as input data
to the steeretbws software to generate a finite element mesh with
orientation agles identical to the orientation angles in the
engineering glass fabric (Figure@and?2-b).

Figure 2. 8 An image of a mutually constrained mesh of membrane and
truss elements of steered fibre abpAn image of a square piece of
fabric deformednanually to obtain the pattern of steered fibre lamina.

IMPLEMENTATION STEERED -TOW MODEL:

VariFab code [88] that developed by the author has been modified
to convey the steerddw inherent in manipulated real engineering
fabric into hybrid finite elementesh [90, 91]. The length of the

HCN Copyright © ISTJ wAmYcs WIAK
wtr XYbKOFM am4



International iyl 5 i
Science and Technology Journal Volume 24 P C JT K iyttt s Trbmig s

hul dzs + I a4A yA: January 2021 O T F ISTJ}\Q

perturbed horizontal diagonal of each unit cell and the length of
the perturbed vertical diagonal is determining from the modified
Egs. (35).

Qe wepTe p (1)

0 THQEhTD he shamssssdt o (2)

e M@ mWuored@ ™o LR
« mze 4)

W = (588

whereL the element lengthvzg the horizontal diagonal length,; a

is the length of the xomponent of the horizontal diagonal of
element n and similarly,lis the length of the 3component of the
vertical diagonal of element n, k is the number of elements.is

an equation produce an array defined by Eq (3) and t variable as
function in equatioe  and it increased with values from O tp. 2

For more details about modeling algorithm refer to [88].

GENERATING OF STEERED-TOWS MESH:

Generating steerews finite element mesh with identical
orientation angles distribution that obtained in real manipulated
glass engineering fabric has been reproduced by try and error
method. The method based on inputting parameters (stesved
code's parameters) andacige their values until attain the required
mesh (Figure 3 illustrates the orientation angles distributiob)of (
real fabric andd) predicted finite element mesh. Good agreement
IS obtained between the two methods (see Figu®. 3However,

this try anderror method is a very tedious, time and effort
consuming method. In near future | am going to use Genetic
algorithm method to get reasonable and faster converge between
the orientation angles of the real fabric and finite element mesh.

HC M Copyright © ISTJ wAmYcs WIAK
wtr XYbKOFM am4



International gt A
Science and Technology Journal VOIUME 24 P CJ1 K juerstnt s s g e

hoi dzb + I 4A yA: January 2021 O T F ISTJ}(

=L e ©
0.02} T
0.015}
0.01
0.005/
%o 40 20 0 40 60

20
ShearAnglg(Degrees)

Figure 3. §) Image of steeretbws mesh with same distribution as

that in figure b) the real glass engineering fabric manipulated, (

Comparison the orientation angles distribution of the manipulated
real engineering fabri@( with the finite element meskh)(
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Abstract

Producing fresh water from seawater by using RO desalination
plants is known to be expensive due to its high energy
requirements, so the main subject of desalination compantes
reduce the cost of producing water, one way to reduce the cost of
water production is done by reducing the specific energy
consumption (SEC) which is the most determinant factor in
operation cost of seawater reverse osmosis (SWRO) desalination
plants The energy consumption is reduced by using the energy
recovery devices (ERDs), these devices exploit the waste energy in
the concentrated brine and return it to the feeding line. This paper
aims to study the possibility of reducing the SEC of the Tajoura
SWRO desalination plant by replacing the ancient ERD (reverse
running pump) by a modern efficient ERD, therefore, the SEC by
using different types of ERDs has been calculated and compared
with the reverse running pump.

The results confirmed that the legt value of SEC was when
using the pressure exchanger (PXjth value of 2.12 kWh/r
while it was 3.89 kWh/rhby using the currently device. The PX
device saved 61.7% of the energy compared with 29.7% saving in
the reverse running pump. In general, fbrstudied ERDs, it was
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found that the energy savings in the positive displacement devices
are greater than the saving in centrifugal devices.

Key words: specific energy consumption (SEC), energy recovery
device (ERD), high pressure pump (HPP), brine, pced water.
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1. Introduction

Water is the basic base of the life above the earth surface, due to

the rapid increasing of population, the high standard of living,

industrial and agricultural development, caused shortage of potable

water, although more thahree quarters of the earth's surface is
water, but the drinkable is only 3% because of its salinity or
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pollution due to the environmental pollution that accompanied the
industrial revolutions [1], so the thinking of finding alternative
solutions to reducéhe growing crisis became the interest of a lot
of researchers. Desalination was one of the most important
alternative solutions to get potable water, especially in countries
which suffer from shortage of potable water and scarcity of its
sources.

Desalindion is a series of processes aimed to removing all or a
part of excess salts and minerals found in the composition of
undrinkable water such as seawater. Water treatment and
desalination operations are carried out by different methods, some
of which are kown centuries ago, and some are modern.
Desalination methods are divided into two main types: thermal and
membrane methods.

The thermal desalination methods have been used in the early of
1950s, in this process; the salty feed water is evaporated hgraisi
its temperature to a boil, and then condensed into the water again,
so that the distilled water becomes free of salt. This distilled water
has no taste, so it is treated with additives to make it suitable for
drinking or irrigation. The thermal water sldination process is
carried out in several ways, including: MtBtage Flash
Distillation, Multi effect Distillation and Compressor steam ejector
[2]. While the membrane desalination methods depend on the
presence of a driving force to pass water throagemipermeable
membrane that allows the passage of water and does not allow the
passage of the salts. The membrane desalination methods are
divided into: ElectroDialysis methods and Reverse Osmosis
methods, where the reverse osmosis method (whichasik as

RO) is one of the most used desalination methods recently due to
its high efficiency, but its disadvantage is the large consumption of
energy to produce drinking water. In recent years, the membrane
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technologies have surpassed the thermal techiesld@]. It was

used for the first time in the 1970s, and since that time,
improvements and developments have continued until it has
become the most widely used method of desalination, accounting
for about 53% of the world's desalination plants [4].

The pocess of reverse osmosis is defined as the process of reverse
transfer of fresh water from the more concentrated solution to the
less concentrated solution through a membrane, where the feed
water (salt water) is pumped through high pressure pumps to
presure higher than the osmotic pressure in closed vessel called
the pressure vessel, which containing membranes allow to passage
the water and not allow to passage the salts. These membranes are
called reverse osmosis membranes (RO membranes), the amount
of feed water that passes through the reverse osmosis membrane
does not fully cross the membrane, usually, aboud3® of it
passes as fresh water, this part of the water is called product or
permeate, when a fresh water passes through the membrane, the
salinity of the water inside the membrane increases, so a fraction
of the feeding water is disposed to the atmosphere without passing
through the membrane ftush the salts out of the membrane to
prevent these from accumulating on tinembrane surfacehis
fraction of the feed water is known as concentrate, reject or brine.
As shown in figure 1 [3].

RO membrane

Tough-flow

Permeate

Feedwater s or
Product

Concentrate or Brine

Figure 1. Reverse osmosis schematic
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Any RO plant contains the following essential sections: Water
intake, Pretreatment, Main RO process and Posttreatmertdrsecti
The main parts of the desalination process includes; high pressure
pumps (HPPs), a membrane unit and energy recovery devices, as
shown in figure 2, the most focus on RO plant development was in
these main parts, therefore, the currently improvements an
developments in this sections have made the RO desalination
plants the preferred choice for desalinafioh

. Energy Recovery
oot

Iate ake | Pretr : . e '
Wager Intake 1 T rfroaaent Main RO Section - Post-Treatment

Figure 2. Layout of SWRO desalination plant sections

In order to provide the necessary pressure to pass the fresh water
through the membranesd reserve the salts, highessure pumps
(HPP) are used, which are usually a msiéige centrifugal pump,
where the salt water is pressurized to a pressure higher than the
osmotic pressure to reach the pressure required for the process of
extracting shs inside the membranes. This pressure ranges
between 1727 bar for well water, and between-88 bar for sea
water depending on the salinity of the water and production rates.
The high pressure pump is the main and largest part in the
desalination plantsvhich consume energy. The selection of high
pressure pump depends on the amount of the feed water flow,
membrane pressure and the operating temperature [2].
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The membranes are the core of the desalination process, the
recent design engineering of RO memi®s has increased their
efficiencies and improving their running life and cleaning costs
[2], the commonly configurations of reverse osmosis membrane
are: plate and frame, tubular, hollow fiber and spiral wol#jd
which isthe most common membrane redgnised as shown in
figure 3, where a seven or eight connected membranes are placed
in series inside a vessel called a pressure vessel, and a group of
pressure vessels are placed parallel to form a row. These
membrane wound around a perforated tube whiah ¢ollects the
permeatg5s].

Perforated Permeate
product tube

Anti-telescoping caps

Feed water
carrier

> sealed edge of
permeate envelope

” Semi-permeable
membrane

©  Permeate
carrier material

Permeate
Feed water

Figure 3. Spiral wound membrane module

In seawater reverse osmosis (SWRO) desalination plants,
almost between 55 to 60% of the pressure of feed water leaves the
membrane through the brine flow, and the pressure droppiag du
to the passage of feed water through the membranes is small
(approximate 2 bar), although the brine is sent for disposal, it
carries a large amount of energy, therefore, it became necessary to
recover this energy to decrease the energy consumption of the
plant and improve the overall efficiency of the operation by using
a technology allow this energy to recycling back into the process
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[6]. Usually the energy recovery is done by a mechanical system,

which extract this energy from the brine and return ithie feed

water, this system is called energy recovery device, abbreviated as
(ERD). The ERD began to be used in

Several types of devices have been developed to recover pressure
energy from the brine flow. The first device used wagirbine

that connected its shaft to a high pressure pump (HHP), which are
a Francis turbine and a wheel or Pelton turbine, these devices have
been developed with devices that operate efficiently when used in
large desalination plants [8].

Energy recovey devices can be classified according to the
principle of their operation in how to recover the remaining energy
from the brine expelled from the membranes in two classes, either
Centrifugal or Positive Displacement Devices. Positive
displacement devicesare also called Pressure Exchanger.
Examples of centrifugal energy recovery devices are the Pump
reverse running or Francis turbines (FT), a Pelton wheel and
hydraulic Turbocharger while the positive displacement devices
transfer pressure directly frometbrine to feed water, examples
includel n cpressare exchanger PX from ERI compa®gave by
Danfoss, SALINO by KSB andbes al co0s Wo r k Ex c hé
Energy Recovery (DWEERS].

One of the main differences between the two classes of energy
recovery devicegs the method of pumping the feed water with the
high pressure pump, in a centrifugal energy recovery device, the
high pressure pump pumps all of the feed water, while in a
pressure exchanger the high pressure pump pumps a portion of
feed water [9]. Dueatthe high electricity prices all over the world,
energy recovery devices in reverse osmosis plants have become of
interest the designers.
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The reverse osmosis is a process that mainly depends on provide a
high pressure to enter the membranes, this pressuobtained
from HPPs. 50/5% of the energy consumed in a reverse osmosis
plant is used to drive the motors of HPPs, so the main energy
consumption in the reverse osmosis plants is HPPs, therefore,
reducing the energy consumption of the pumps reduceotief
produced desalinated watgr0]. The assessment of the energy
consumption of the RO plant is by calculating the energy required
for HPPs to produce a cubic meter of produced desalinated water,
this factor is called (Specific Energy Consumption)d an
abbreviated as (SEC). It is used to measure the efficiency of the
reverse osmosis desalination plant, and it is calculated by dividing
the total electricity input to the HPPs in (kW) with the total
product flow (ni/h), therefore, It is measured in (KWH)rfi7].

The reduction of specific energy consumption (SEC) became the
focus of researches by searching on the best design of HPPs,
membrane materials and energy recovery devices. One of the
important research issues in improving the SWRO plant is the
redwing of the SEC by using the ERDs, therefore, there are
several published research works concerning to improving the
performance of the SWRO plant by reducing the SEC [4, 6, 11,
12, 13 and 14].

The main objective of this paper is to study the possibdity
decreasing the SEC of the Tajoura SWRO desalination plant by
using a different types of energy recovery devices (ERDs) through
exploit the high pressure energy of the brine, and finding the best
alternatives to the energy recovery device currently e plant

(the revers running pump), where the plant data of pressures and
flow rates through the membranes were collected
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2. Tajoura SWRO Desalination Plant

Tajoura SWRO desalination plant is located on the Mediterranean
coast. It was built in 1983 andeppan to operate in 1984 by
capacity of 10,000 fday of potable water with a salinity of less
than 500 ppm.

The desalination process in the plant is achieved by passage of the
seawater through the main stages of any reverse osmosis plant,
where about 1500n*h of the seawater is pumped to the-pre
treatment section to pass through the filters, in addition, four
chemicalg(sulphuric acid, Copper sulphate, sodium sulphate and ferric
chloride sulphatg are inject in order to purify seawater to a quality
accepable by RO membranes characteristics.

Then the feed water is pumped to the reverse osmosis section,
which consists of two stages, where the first stage, which contains
four racks is fed by four high pressure pumps connected to the
energy recovery turbineshe produced water from the first stage
collects in two reservoirs before being pumped to the second stage
by two high pressure pumps. The brine of the second stage return
back to mix with the feed water of the first stage. The produced
water is fed tohe posttreatment section to adjust the pH, as well
as dosing the chemicals. The design parameters of the membranes
and the desalination process are presented in tdlfg.1

Table 1. The design and working parameters of Tajoura desalination

plant.
Item First stage Second stage
Number of RO racks 4 2
Pressure vessels configuration 1 stage 3 stages
Number of pressure vessels 396 84
Number of membranes 2376 504
Number of membranes per pressure 6 6
vessel
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Nominal diameter, inch 6 8
Membrane model TFC 1501 PA | TFC 8600 PA
Design pressure, bar 69 41
Working pressure, bar 55 25
pH 51 6 516
Maximum temperature, C 45 45
Feed flow, ni/h 1576 552
Permeate flow, m/h 552 46 8
Concentrate flow, n/h 1024 84
Design salt rejection, % 98.6 98
Recovery, % 35 85
Permeate salinity, mg/L 1940 170
Feed salinity, mg/L 36,204 1940

The ERD used in the Tajoura SWRO plant to recover the high
energy from the brine is the reverse running pump, where the brine
of the first stage fed to the ERDs which coupled toHifPs by
free wheel clutch to recover about 30% of the HPPs energy. The
table 2 illustrates the major design parameters of the ERD [13].

Table 2. Thedesign parameters of the ERD.

Manufacturer KSB, Germany

Turbine type HDANO 100

Rated camcity 25 6n°h
Efficiency %78

The feeding of seawater to the first stage is done by four HPPs;

these pumps raise the pressure

to membrane working pressure,

while two pumps feeding the second stage. The major design
parameters of the HPPs are shown intaiisde 3 [13].

Table 3. Thedesign parameters of the HPPs.

Pumps Specification First Stage ‘ Second Stage
Manufacturer KSB, Germany
Type HDAO 150
Pumping medium Seawater Permeate of first stage
Flow rate 394 nt/h 275 ni/h
HY O Copyright © ISTJ wAmYcs WIAK
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Pump efficiency 76 % % 72
Working pressure 55 bar 25 bar
Construction Horizontal type, multlst.age, with vertical split
casing

3. Theoretical Background

The major component of the RO process that consumes the
large portion of the energy is the HPPs, therefore, the energy
consumptionis evaluated in the study analysis as the specific
energy consumption (SEC) which is calculated by dividing the
total electricity input to the HPP in (kW) with the total product
flow (m*h). The SEC can be reduced by using ERDs which
exploit the high presire in brine by recover its hydraulic energy.

3.1 The Centrifugal ERDs

The centrifugal devices usually extract the energy from the
brine pressure by using a turbine, then converting it into
mechanical energy by a shaft. The ERD existed in the Tajoura RO
desalination is a centrifugal type (revere running pump). Figure 4
shows the scheme of the Francis turbine and the hydraulic
turbochargeERDsin the plant.

Feed Water
—0 ®)
M Y

Turbocharger Feedwater

R0 Membrase

Product Water RO Menbrane Product Water

Francis Turbine

Figure 4. Scheme of the Francis Turbine and Turbocharger in the plant.
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3.2 Positive DisplacementPressure Exchanger) ERDs

The positive displacement devices transfer the energy of the
brine directly to the feed water stream, where, the water leaving
the pressure exchanger to pass to the feed water stream is pumped
through a booster pump to reach gressure of HPP, therefore,
the HPPs do not pump all amount of feed water, but they pump a
part of the feed water, which is usually equal to the produced water
[5]. As shown in figure 5.

RO Membrane
Product Water

Figure 5.Scheme of SWRO plane wiktressure Exchang&RD

4. Methodology

To reducing the energy consumption of Tajoura SWRO
desalination plant the SEC of HPPs was calculated. The
calculations were done when using the current ERD (Revers
Running Pump) and by using different types of devices, and
compared the SEC of theskevices with the SE®f the RO
processwvithout ERD.

4.1 Specific energy consumption of Plant without ERD

Figure 6 shows a diagram of the main section of RO
desalination plant without ERD, where the SEC in this case is the
energy consumption of high pressysumps divided by the flow
rate of water produced, so the SEC is calculated from the equation
(1) [16].

HY p Copyright © ISTJ wAmYcs WIAK
wtr XYbKOFM am4



International Ly g g
Science and Technology Journal Volume 24 P C JT K juorsstont sies s Teekming s

hi dzs + Il AA Y A: January 2021 O T F ISTJ%Q

RO Membrane
Q', , P Product Water

Q.

Feed Water

Figure6. The main RO section diagram

3 %# )
Where,7 is the high presure pump power (kWj), is the
produced water flow rate (i), 0 is the feed water flow rate
(m¥s),0 & 0 are thepressures at the exit and entrance of HPP
respectively (kPa) and is the HPRefficiency.

4.2 Specific energy consumption with the FT ERD

The revers running pump used in the plant as an ERD which
its efficiency and the flow ratare showed in table 2. The SEC is
calculated from the equation (2) according to the figure 4.

3 Y%# —— (2)

Where,7 is calculated from the equation (1) andis the FT
power (kW), which is calculated from the equation [B}]

7 p&o 6 ) U (3)

Where, V is voltage (kV), | is the current (A) and y is the power
factor (decimal) the constan1.73 is based on phasor analysis
(vectors) (it isnecessary with 3 phase)
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4.3 Specific energy consumption with th&@urbocharger ERD

The turbocharger which selected in this study is manufactured
by the Pump Engineering Inc. (PEI), model-8000, the selction
was done bydetermine the pressures and flow rates, referring to
the figure 4, and the table 4 illustrates the details of the points on
the plant scheme with turbocharger ERD.

Table 4.Description of the points on figure 4.

Diagram Location Description

0] Feed water supply

A HPP outlet / Turbocharger Inlet

= High Pressure (Turbocharger Out / Membrane
Inlet)

B High Pressure (Membrane Out / Turbocharger
Inlet)

D Low Pressure Outlet from Turbocharger

P Product water

The SEC is calculated by the equation (4):

3 %# (4)

The pressure different between exit and inlet turbocharger pump is
calculated from the equation (5):

Yo 0 0 . OA2 0 0 (5)

Where, Nte is theHydraulic Energy TransfeEfficiency, which
determined from turbocharger characteristic curveisRhe ratio

of brine flow to feed flow. Where, the only unknown parameter in
the equation (5) is the turbocharger inlet pressute (P

4.4 Specific energy consumption with th&X ERD

Referring to the figure 5 and Table 5 which illustrate the flow
path of a PX energy recovery device in SWRO plant, the brine
high pressure from the membranes [B] passes into the PX unit
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where its pressure is transferred directly to a portion of the
incoming feed water (H). This pressurized stream of feed water
(G), which is approximately equal in volume and pressure to the
brine stream, passes through a PX booster pump to make up the
small amount of pressure losses through the membranes, PX and
from friction in the piping, therefore the booster pump rises the
pressure from (G) to (C) to merges with the main feed water line
pressure (F) which is the RO working pressure. Where the booster
pump deliveries a portion of the incoming feed water, so the main
pump B sized to equal the RO permeate flow plus a small amount
of rotor lubrication flow. Therefore, the PX reduces flow through
the main pump which reduces in its size results in lower power
consumption.

Table 5.Description of the points on figue 5
Diagram Location Description

Feed water supply
PX low pressure inlet
HPP outlet
PX high pressure outlet/BP inlet
BP outlet
RO feed Flow
PX high pressure inlet/Brine
PX low pressure outlet/Brine
Product water

VO @ TO|IO> IO

Depending on the brine flow rate from the RO membrane of
the first stage, the PX unit model was selected. Then the SEC is
determined from the selection tool provided by ERI Company
(PX-POWERMODEL-SELECTOR1) [17].
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4.5 Specific energy consumption withite iSave ERD

The SEC of the iSave ERD is determined from the selection
tool version 606 provided by Danfoss group, after filling the
required data of pressures and flow rates [18].

4.6 Specific energy consumption with the Salino ERD

The SEC of the SalinoRD is determined from the design tool
provided by KSB, after filling the required data of pressures and
flow rates [19].

5. Results andDiscussion

By using the Tajoura SWRO plant operation data which
detailed in the table 1, the SEC of HPPs by using eiffietypes of
ERDs is calculated.

5.1 SEC without ERD
Referring to the figure 6 and by using the equation (1) the SEC

is 3 %# -2 Ve & 7 Ha

8

5.2 SEC of the FT ERD
The Francis turbine power is calculated from the equation (3)

Thepower factor of the motas usually0.88, so

7 PO pp LT TP WNHE7
Then the SEC is calculated from thguation (2)

0TIV a0 TId .
3 %H# ——— o &7
UVUC

5.3 SEC of theTurbocharger ERD
The turbocharger A'B000 was selected as an ERD depending
on the brine flow rate, so the SEC is calculated from the equation
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(4) after calculating the turbochargetet pressure (B from the
equation (5).

o PTICT 5w
YO vuv O m&p —UX Vo T 0 CRwwl

So, the HPP rises the pressure to about 27 bar instead of 55 bar
which lead to decreasing the pump power

3 W#

5 CdE7H
5.4 SEC of thePX ERD
The SEC of PX is calculated by the selection tool, where the
necessary data have been input to the tool, as shown in the figure 7

[17].

Case N2 4 Description Tajoura SWRO Plant
MEMBRANES FEED PERMEATE
Temp i8|eC 41,776|TDs B3|TDs
#trains 4 55|bar 0.7|bar
Units Metric| 1,577.1|m3/hr 552.0| m3/hr
s BRA [ ———
v
Recovery Rate % 35.0%
HP OUT HP IN
HPP P 42,203|1DS 64,227|1DS
INPUTS 52.1|bar NE of PX units 53| bar
r 1,018.0| m3/hr Minimum NEl 16 1,025.1| m3/hr
Erternz| 16
= —
1 PX-Q300 »
HPP FEED LPIN LP OUT
41,000|TDs 41 000|TDS Lead flow] 0% | 63,032|TDS
2.0|bar 2.0|bar 1.1|bar
559.1|m3/hr 1,018.0| m3/hr 1,025.1| m3/hr

|
Figure 7.Selection toobf the PX

From the selection tool results, the model of PX isnRX-
Q300 with a PX total numbers of 64, and the SEC as shown in the
figure 8is: 3 %# P E 7 H
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| Total # PX units: 64

PX unitary flow

Salinity Increase at membranes
Volumetric mixing VM
Lubrication flow (LF) per PX array
LF as % of concentrate flow

HP DP

LP DP

RO Specific Energy **

PX Technology Performance

64.1 m3/hr
1.9%
5.2%
7.1 m3/hr
0.7%
0.9 bar
0.9 bar

2.12 kWh/m3
Brine Recovery Efficiency 97.61%
Overall PX Efficiency 96.05%

Figure 8. The results of P3€lection toal

5.5 SEC of theSaveERD

From the results of the selection tool version 606, the model of
iSave unit $ iSave70 with a total numbers of 15 units, the
efficiency is 92.8% and the SEC as shown in the figure 9 is:

3 %# c& [ 7 KX

- . Specific ener
Danfoss iSave selection tool P ay
3
Prujél:t ) Tajoura SWRO Plant 2- 28 kWhIm
Version 606 | iSave
Isize iSave70
Number of units 15
Pressure 55.0 bar Pressure 1.0 bar iSave unit HP inlet flow 68.3 m¥h
Flow 567.0 m*h o Flow 5520 m*h | |Salinity increase @ memb 50 %
Salinity 36,000 ppm Fressure  55.0 bar Salinity  316.7 ppm N
Flow 16771 M !Savetnta\ lubrication flow 15.03 méhh
Salinity 36,723 ppm Pressure 53.0 bar iSave total lubrication flow 15%
Flow 10251 m*h | |iSave efficiency 92.8 %
55.0 bar Salinily 56327 ppm | |iSave power savings 1978.7 KW
10101 m¥h i i
Salinty 37138 ppm iSave rotational speed 816 rpm
Power consumed 135.50 kW
High pressure pump = 1.0 bar
Pump efficiency 76.0 % 1025.1 m¥h
Wotor efficiency 98 % Pressure 1.7 bar Salinity 58,205 ppm
VFD efficiency 100 % Flow 10101 m3h|| 2
Pawer consumptior_1120.8 kW Salinity 36,000 ppm
Suggested APP Not activated iy
Number of pumps - 1 Pressure 2.0 bar
Rotational speed -pm Flow  1577.1 m*%h
Salinity 36,000 ppm
Figure 9. TheSaveselection tool results
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5.6 SEC of the Salino ERD

Also the SEC of the Salino ERD was calculated fromdésign

tool provided by KSB, as shown in the figure 10. Where the results
shown that the total numbers of units are 25 with efficiency of
97%, and the SEC is3 %# ¢§ YE 7

SA LLN NOVA SALINO® 500 Pressure Center — Design Tool

SALINO®

SALINO® hydraulic efficiency 97 %
Number of SALINO®s required 25
Rotational speed 1682 rpm
Power savings 1391.29 kw
Total Lubrication Flow 52.69 m*h
Energy efficiency 217 kwh/im®
lowe 1608.3 me/h

Figure 10. The Salinselection tootesults.

5.7 The Comparison of SECesults for the ERDs

The comparative analysis of the SEC and percentage saving by

using different ERDs were performed and tabulate in the table 6.
Table 6. SEC of the studied ERDs.

g Positive Displacement
Centrifugal ERDs ERDs
Without
ERD Type ERD Revers
Running | Turbocharger PX iSave | Salino
Pump
SEC,
(KWh/m?) 5.53 3.89 2.56 2.12 2.28 2.17
Saving in
SEC 0 1.64 2.97 341 3.25 3.36
(KWh/m?)
0,
#OISEC | o606 | 20.70% 53.7% 61.7% | 58.8% | 60.8%
saving
H H Copyright © ISTJ wAmYcs WIAK
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From the table 6 and the figure 11, it is clear that the lbwes
SEC value found to be 2.12 kWhfwhen using the PX pressure
exchanger with saving of 61.7% in the SEC of the plant when
there are not any ERD used. The current device saves only 29.7%
of the SEC which is the lowest percentage saving value in all
ERDs stidied. It is interesting to note that the all ERDs in the
study have SEC values lower than the SEC value of the current
ERD used in the plant which is 3.89 kWHI&lso, from the
results, it is noticed that the SEC of the positive displacement
devices are igher than the SEC of the centrifugal devices, where
the maximum SEC in centrifugal ERDs was 2.56 kWhitmAT
turbocharger, while it found that the SEC in all positive
displacement ERDs used are higher than this value.

S 70%
A60% |
0 50% - B 8RB
D 40% - e Ry - E
0w e o

S 20% |
S 10% |
= 0% -

.{,?’ f—?\\

S
Types of ERDs
Figure 11. ERDs percentage savofgnergy

6. Conclusions

The Tajoura SWRO plant has been working with the reverse
running pump as an energy recovery device since it was in
operation in 1984, which is no more considered to be applied to
modern SWRO plants due to its low efficiency. So rovement
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of the plant by replacing the ERD with a modern device will be
made the plant saving more energy, in the result reduces the cost
of produced desalinated water.

The results showed that the revers running pump ERD was
found to give the highest valwé SEC compared with other ERDs
used, while the PX pressure exchanger was found to give the
lowest value of SEC. the comparative analyses of different types
of ERDs were done, where, the PX saved 61.7% with reduction in
SEC to 2.12 kWh/thcompared to 3.8&%Wh/m* with using the
current ERD, also the use of PX not only reduces the SEC but also
reduces the HPPs size. By comparing the results of all studied
ERD, it could be concluded that the SEC in the positive
displacement ERDs (pressure exchangers) arer lthaa the SEC
when using the centrifugal ERDs.
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The influence of castor oil as the coupling agent on
mechanical properties of linear low density
polyethylene/cemenkiln dust composites
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Abstract:

The study investigates the effect of adding castor oil (CO) as the
coupling agent on the mechanical properties of linear lemsity
polyethylene (LLDPE)/cement kiln dust (CKD) composites.
Composites containing various amounts of the CKD (2, 4, 6, and 8
wt% relative to polymer) were initially prepared by melt mixing
method and their mechanical properties, namely the tensile
strergth, elastic modulus, elongation at break, impact strength and
shore D hardness were studied. The addition of CKD clearly
affected the stresstrain curves of the composites, where 6 wt%
CKD relative to polymer seems to be the threshold value at which
the mechanical properties of the composite downgraded
dramatically. At this CKD content, the composite changed from
soft/tough material to hard/brittle material with high tensile
strength, high elastic modulus, high shore D hardness, low impact
strength and M elongation at break value. The effect of adding
CO as the coupling agent on the mechanical properties of the
obtained composites was investigated. Results indicate that the
addition of CO led to increase the CKD content and the formation
of soft/tough meerial with improved impact resistance and better
elasticity. CO acted as a coupling agent as well as a plasticizer,
which led to increase the amount of CKD content in the composite
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without affecting the mechanical properties of the polymer. The
latter wasattributed to a better CKD patrticle distribution in the
polymer matrix at the presence of CO molecules. CO played a vital
role in increasing the interaction between CKD particles and
polymer chains, therefore good dispersion of CKD patrticles in the
polyme matrix could be achieved, leading to composites with
good mechanical properties.

Key-words: Linear low density polyethylene, coupling agent,
cement dust, castor oil.
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1. Introduction:

Polymer composites are multi component materials, which consist
of a filler material that is dispersed in a polymer matrix. Fillers
include calcium carbonate, kaolin, talc, and carbon black, which
can improve specific properties, make the product cheaper, or a
mixture of botl1-4]. In general, polymer composites exhibit
improved properties, and their use can even lead to certain new
properties that cannot be derived from pure polymers Thus,
polymer composites usually have unique functional and physical
properties, sth as superior mechanical properties as well as
enhanced thermal performance. However, in these polymer
composites, the dispersed filler particles play a significant role in
the absorption and distribution of the stress evenly in the matrix.
Several stud®e have been carried out, which focused on
polyolefin/calcium carbonate (CaG)O and/or silicon dioxide
(Si0,) composited5-11]. It has been shown that the additioh
CaCQ and SiQ to polyethylene could improve some mechanical
and thermal properties without affecting other properties of the
polymer[11-14]. The enhancemémlepends greatly on the shape,
surface area and dispersion of the filler particles on the polymer
matrix. Hence, a poor interfacial adhesion between the inorganic
fillers and the organic polymer molecules will weaken the
properties of such composites. Igoat al[13] studied high density
polyethylene (HDPE)/silica composites, where a significant
increase in the tension yield strength and a decrease in the
elongation at break of the poher were observed. Hlonsy et
al[1Q] investigated the influence of Si(particle size on the
performance of linear low density polyethylene (LLDPE)/SiO
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composites. They observed that smaller particles caused a
considerable increase in mechanical properties at lower
concentration compared with bigger particles. The effect of
morphology of filler particles of Si©on dynamic rheological and
modelling was also studied by Dorigato e{Xl]. They found a
strong dependence of the rheological parameters on the filler
surface area. A remarkable enhancement of storage shear modulus
and viscosity caused by fumed silica while glass micro beads
slightly affected.

The production of cement as many other industrieglyores
massive quantities of waste materials, which cause a very big
environmental concern. The main waste material is known as
cement kiln dust (CKD), which has a huge negative accumulated
impact on air, water and land. For several years a number of
indudrial applications have been utilizing CKD to minimize its
impact on the environmefi5-19]. Although, dramatic advances
have been achieved in these solid wasteagament applications,
however new research areas need to be investigated to reduce the
pollution caused by the cement industry. Combining CKD with
polymer matrix is another solution to minimize this environmental
pollution, which has been recently investigd. Moreover, the
addition of CKD as a filler to polymers could provide some
improvement in their properties as well as reducing the cost of the
final polymeric product[20-22]. In general, cement consists of
four basic complexeSiricalcium Silicate (3CaO-Sig), Dicalcium
Silicate (2Ca0-Sig), Tricalcium Aluminate (3Ca0O-AD,),
andTetraCalcium Aluminoferrite (4CaO-ADsFe03), which can
all co-exist[21, 23]. However, CKD contains primarily CaG@nd
SiO,, which is similar to the cement kiln raw material, but the
amount of alkalis, chloride and sulphate is usually considerably
higher in the cement dufl8, 19].

The addition of coupling agents in polymer composites has
been studied for many yeaf®4, 25]. Coupling agents are
chemicals which interact with the filler surface but exhibit at least
one side group which interact with the polymer matrix or at least
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compatible with it. They usually improve the interfacial properties
between fillers and polymers by reducing the interfacial tension.
They simultaneously reduce the agglomeration tendency of filler
particles, thus greatly improving their accessibility to polymer
molecules, which usually result in polymer composites with
enhanced properties. Asewailem & Binkhdej26] studied
polymer/date pitcomposites, where they found that there was an
improvement in the mechanical properties of these composites as a
result of the additi n o {diphényldethanediisocyanate (DPMI)
and ethylene propylene grafted with malice anhydride HBRA)

as coupling agents. Ozen et §7] found that the dispersion
quality of coated CaC®in LLDPE matrix at the presence of
different saturated fatty acids was improved. They pointed out that
1-2 wt% of saturated fatty acids were the bestaase a significant
decrease in the crystallization temperature of polymer.

In recent years, other researches have studied the use cement dust
as a filler in polymers [20], however very few studies addressed
the addition of coupling agents to these cosifes. In our
previous work[22], the CKD has been used as a filler in HDPE,
where polyethylene glycqPEG) was used as the coupling agent.

It has been clearly shown that the mechanical properties of HDPE
was improved when PEG was added compared to pure HDPE and
HDPE composites containing only CKD. These agents could cause
an increase in the interactiachus adhesion between filler particles
and polymers. Therefore, better dispersion of the filler particles in
the final composite matrix could be obtained, which could result in
a very big improvement in properties of these polymer composites
[26, 28, 29].

The main purpose for this study is to investigate ttiecefof
castor oil (CO) as a coupling agent on mechanical properties of
LLDPE/cement dust composites. We hypostasize that the addition
of CO as the coupling agent could improve the interaction and thus
dispersion of CKD particles in the polymer matrix désg in
LLDPE composites with better filler particle distribution and
improved mechanical properties.
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2. Experimental methods and materials:

2.1Materials:

Linear low density polyethylene was supplied by{Rasuf Oil &

Gas Processing Company (RASCO) anskedi as the matrix
(LANUFENE LLF 181N, meltindex =1.0g/10min (19D, 21.6

kg)). Castor oil was purchased from local pharmacy and used as
received, xylene (99%, Alfa Aesar). Cement kiln dust was supplied

by Alborj company (Zliten, Libya), which was sieved remove

i mpurities and obtain particle si
composition of CKD is shown in Table. 1.

Table 1: Chemical Composition of CKD obtained fromAlbor]

company
Oxide (Wt%)
CaO 43.87
SiO, 10.17
Al,O4 1.88
Fe,O4 1.03
MgO 0.52
Na,O 2.66
K,O 6.27
SO, 1.15
Cl 5.60
Free lime 23.40

2.2Composite Preparation:

Liner low density polyethylene/cement kiln dust(LLDPE/CKD)
composites were obtained by using a twin screw extruder
(HAAKE Mini CTW) at 190C with screw speed of 70 r.p.m..
Various amounts of 2, 4, 6, and 8wt% CKD relative to polymer
were used. To ensure that better filler particle distribution can be
obtained, part of the LLDPE (10 % of the desired amount) was
melted in a small quantity of xylene at £20in separate bowls
and mixedwith the CKD. The resultant mixture was then air dried
at room temperature overnight before mixing it with the rest of
LLDPE using the extruder. Another set of polymer composites
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containing 6 wt% CKD with various amounts of castor oil (CO) (2,

4, 6, 8, ad 20wt% relative to CKD) as the coupling agent was
prepared at the same conditions. The extruded composite materials
were dried in air overnight at room temperature and then grinded
to smaller pieces. Specimens for stregain measurements and
impact stength were prepared using injection molding machine
(Xplore 12ml). The melting temperature was set at’°@9and

mold temperature at 80. All samples were injected at a pressure

of 1.4 MPa with a holding time of 6 sec. Details of the obtained
composites aththeir compositions are reported in Table. 2.

Table 2: Details of the prepared composites and their compaositions

CKD (wt%)
. LLDPE ) CO (wt%
Composite code (Wi%) Relative to Relativc(e to C):KD
polymer

LDP 100 0 0
LPC2 98 2 0
LPC4 96 4 0
LPC6 94 6 0
LPC8 92 8 0
LPCC2 94 6 2
LPCC4 94 6 4
LPCC6 94 6 6
LPCC8 94 6 8
LPCC20 94 6 20

2.3Composite Characterization:

Mechanical properties of the prepared polymer/cement dust
composites were investigated. Stref®min properties were
investigated by using éhUniversal Tensile testing machine (Prodit
3kN) operating at a crosshead speed of 5 mm/min at room
temperature. Charpy impact test was carried out using (CEAST
Resitimpactor tester) at room temperature with impact energy of
15 J. The sample specimens impact testing were prepared and
notched according to ASTM (D258)) [30]. A minimum of four
speimens were tested and an average value was taken. Shore D
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hardness was investigated by a Shore Durometer in Shore D scale
at room temperature according to ASTM (D224(B1] (A
minimum of 10 measureamts were taken for each sample).

3. Results and Discussions:
3.1Characterization of composites containing CKD without
CO:

Mechanical properties of the LLDPE/CKD composites containing
various amounts of CKD of 2, 4, 6 and 8 wt% were determined.
LLDPE belongsad a group of polymers (known as soft and tough
polymers), which are generally characterized by relatively low
modulusand low tensile strength.LLDPE is mostly amorphous
polymer with few crystalline areas, so when the specimen sample
is pulled, polymer chairstart to move in the direction of stress
with a slight resistance to the applied stress (few crystalline areas
and chain entanglement). More pulling will lead to all polymer
chains being lined in the direction of stress before it is completely
broken.In his study, any significant change in stref®in curve
and properties can be attributed to the presence of CKD particles.
Figure 1 shows the stresgain curve of the LLDPE/CKD
composites prepared with different CKD content. Figure 2 shows
the elastic mdulus (a measure of the rigidity of the sample) and
elongation at break (a measure of elasticity) of the LLDPE/CKD
composites with various CKD content.

so = LDP

o LPC2
oS o a  LPCa
o LPCe
as = LPCS

Stess (Nimm)

Strain

Figure 1. Stresstrain curves of LLDPE/CKD composites containing
various CKD amount.
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