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Abstract:

As a matter of fact, human being is eager for knowledge. He likes
development and invention. He attempts to use technology in the
fields of life. An invention usually gets to a better one. As a result, it
was appeared new names of learn as electronic learning, open
learning and virtual learning. It was prevailed to use computer
technology in learning during development era.

Information and Communications Technology (ICT) are sources in
modern learning. This technology also has a lot of advantages to the
students in their studies and it is compatible with a number of
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necessary appliances and programs for learning. Information and
Communications Technology were appeared coinciding with large
quantity of Information which spread very quickly. This technology
allows browsing, downloading and social networking via internet in a
faster way and in a very short time. This is the reason of spreading
this technology rapidly in higher education institutions. Information
culture has become very important need for the student, teacher and
the employee in this institution. There are many reasons for this need
such as the importance of scientific research, scientific and artistic
tendency of the research in this study which includes cultural and
scientific experience and the insisted demand to know the fact of new
scientific technology, discovering its secrets and to know the
influences of this technology on the students. There is another reason
which is to what extent the student knows this technology in his
study.

This study targets students at universities and higher institutes
because they are large number in the society deal daily with smart
appliances and World Wide Web. Data was collected through a
questionnaire. The sample was chosen randomly. It consists of (432)
students at universities and higher institutes in Misrata. The students
were males and females. The gathered data was analyzed through

statistical analysis method.
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GMsad) aillae 4855 cashayall ) dpid) ajlsall 5ol canmly) 2aal ¢ s [1]
/(2009 (3L ¢ Alel

C}"")“ @AJS\ ‘53 raa &53 Glaalall 453-’..)3 Al (Jale Prvav ‘JUaz.l\ [2]
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(1971
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:\.hj)d dada kuL.J\A,\G
basit2014sh@gmail.com
Ll ALzl eall el sgadl)
gadlall

Ll @yl alasiuly f(x) = 0 Aabeall sda alay) ) Auhial) o328 Cangs
(Bracketing Method j.=all (3,k) Closed Numerical Methods sl
Wadll aumsall Ziyh Bisection Method Capanll iyl 3 Al
Dall ) Leyle deyuy Glaa Eua e &l False Position Method
Gl el ) plal Lsacan 65 Gylall o o duiall cuiy sl
il Cielils Aol andl 558 JAls dsase H3alls Byaiuse Allal) culS 13
sl Bl 5 o e s (AU BRI e L Tk s e
o S b Canatl) Aiph e IS poud 05 Gsllad) H3a e U

Bac ) oda Callas dald cV s aag 3 4l Y eV
Abstract:
The study aims to determine the roots of the equation f(x) = 0,
by using closed methods (bracketing method) presented in
bisection method and false position method, that’s to assure the
fast approach to the required root.
The study showed that these methods assure the approach to the
required root if the function is continual and the root within the
initial limit period.
The results show that there is no method surpass the others
methods. In spite that the approach of false position method to

the required root is faster than the bisection method in many
cases except some special cases contradict this rule.
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The Bisection Method ciuaill) 433k (1
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. fx)="tan(pi - x) - x=0" dsleall 5 St ¥ e =l s ae e (1) 52

n an bn ph flpn]

i 15 3 23 -1.184368

1 15 23 1.95 0547539

2 195 23 2125 -0.5149784
3 1.95 2125 20375 -5.052906E-02
4 1.95 2.0375 1.93375 02184601

5 1.93375 20375 2015625 7.358509E 02
B 2015625 20375 20265625 5.282654E-03
7 20265625 20375 203203125 -2.7924B4E-02
8 20265625 203203125 2.029296875 -1.139752E-02
3 20265625 2023296575 202797296875 | -3077464E-03
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Abstract

The field experiment was conducted during the winter season
(2012 and 2013) at a private farm of El-Zawia area, Libya; to study
the response of five barley varieties namely, Betcher, Gizal23,
Califrnia mariout, misc.39 and ACSAD176 to three different sources
of mineral nitrogen fertilizers (ammonium sulfate, 21.5 % N;
ammonium nitrate, 33.5 % N; and urea, 46 % N) under the sandy soil
conditions. As well as study the impact of these fertilizers on
characteristics of growth and quality of yield of barley crop (plant
height - flag leaf area - the number of spikes/ m?- number of grains/
spike, 1000 grain weight and grain yield ardab/ ha) to determine the
appropriate barley varieties with of the fertilizer nitrogen source
under local conditions in sandy soil at EI-Zawia area.

The results revealed that presence of significant differences
between varieties of barley plant. The variety of Califrnia mariout
surpassed the other varieties, followed by Betcher, then Gizal23,
while misc.39 was less one in an average of plant height, flag leaf
area, number of spikes/m? number of grains/ spike,1000 grains
weight and grain yield ardab/ ha.

The results also showed that the ammonium sulfate fertilizer gave
the best result of the qualities of growth, product yield and its
components with each of the five barley varieties as compared with
the two other sources of ammonium nitrate or urea fertilizers as a
source of nitrogen.
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Abstract

As the electrical energy has become a pillar or a probe of
advancement and progress of industry, which is obtained in several
stages. Each stage is followed by many environment technical risks.
The most dangerous stage is of incomplete fuel combustion, which
leads to the increment of pollution amount resulting from combustion
process of the fuel used in the process of production and electric
power generation. In this study, the extent of the application of
modern engineering management techniques in power plants and
results in improving the workers performance and equipment's inside
the stations and also identify the important pollutants resulting from
power plants, types and causes and how the conditions for the
combustion process optimized to as a trial for reducing pollutants
resulting from the combustion process.

From this study, it is found that time is a need to give attention to
training and rehabilitation of the technical staff on the application of
the techniques of modern management in power plants: The level of
expertise in modern engineering management techniques is low, as
well as there are no necessary capabilities for the application of
engineering management in the modern power plants. This indicates a
lack of or poor application of modern engineering administration. In
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addition to the lack of environmental management for electric power
generating plants, whose most important works are to determine the
type and specifications of the hardware required to measure the
amount and type of contaminants exist and compare them to the
international standards and specifications and taking the procedures
necessary for the remedy of differences, if any.
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Research Title (Title).

The name of the author ( or authors ) and address of
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Results
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e References : depending on the context and writes the
conventional and are referenced in the text as the
author ( or authors ) and the year of publication.

Thirdly — Font and writing :

The language of research or studies paper should be English
and does not exceed 250 words .

The number of pages must not exceed 15 pages.

Use Microsoft Word text editor to write the paper, Spacing
between the lines is 1.5 and the fonts types and size should be
as in the following table

55rt Type of font Size of
the font
Paper title Times New Roman (Bold) 14
Authors name Times New Roman (Normal) | 12
Affiliation: Times New Roman (Normal) | 11

Department Name of
Organization, Name of
Organization, City,
Country

Email: address | Times New Roman (Normal) | 10
desired
(without
hyperlink in E-
mail)

Heading line Times New Roman (Bold) 12
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The text Times New Roman (Bold) 10

Figure  and table | Times New Roman (Bold) 10
captions

page margins are as follows:

* Arabic language

3.0 cm from the right of the pages, 2.5 cm for the left ,the top and
bottom of the pages.

* English - lanquage

3.5 cm from the left of the pages and 2.5 for the right , top and
bottom of the pages.

Fourthly: Figures and Tables

Positioning Figures and Tables: Place figures and tables at the top or

bottom of columns. Avoid placing them in the middle of columns.
Large figures and tables may span across both columns. Figure
captions should be below the figures; table heads should appear
above the tables. Insert figures and tables after they are cited in the
text. Use “Figure 1”and “Table 1” in bold fonts, even at the
beginning of a sentence.

Table 1.Table type styles (Table caption is indispensable).
Pb Cu Fe Ag Mn Si Ni Others

99.5| 0.03| 0.001| 0.001| 0.0005| 0.001| 0.001| 0.022
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To have non-visible rules on your frame, use the MSWord
“Format” pull-down menu, select Text Box > Colors and
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Equations:

Equations should be written by Equation Editor, And numbered
sequentially,

as shown the following example

— (2.3 _lay
y=J 3x°+3x S (1)
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A. Kingori, University of Nairobi, Kenya, personal communication).
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Authors are fully responsible for the accuracy of the references.
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Abstract :This paper is devoted to discuss characterization of the so
called guotient fuzzy topology space. We investigated the concept of
fuzzy semi-open sets and fuzzy semi-continuous mapping introduced
by [ 5] .Also concepts of fuzzy pre-open sets and fuzzy pre-
continuous mappings were introduced by [ 6 ] .We consider also the

concept of fuzzy X-quotient map and their properties .And we
investigated the quotient fuzzy topology, fuzzy local compactness [1],
[2] and the relation between them using the notion of F-K-space
From the result it obtained that fuzzy-quotient map image of locally
compact fuzzy topology space is F-K-space.
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fuzzy X- open sets, fuzzy pre-open sets ,fuzzy semi-continuous
maps, fuzzy

X~ quotient maps , local compact space .
1. Introduction:

Definition
A fuzzy topology on a set X is a collection T of fuzzy setsin X
satisfying :

(i) 0,X€ET.
(i) IfA,B €T,then ANB €T .
(iii) If A € T for each i€ 1,then UiA/€T.

Definition
A fuzzy subset S of a fts ( X,T)iscalled :

(1) Fuzzy x-openset[6]if S Cint(cl(intS)) .
(2) Fuzzy semi-open set [5] if SCcl (intS).

(3) Fuzzy pre-open set [6] if SCint(clIS)

Definition:

Let (X,T) and (Y,S) be fuzzy topological spaces .A function
f:(X,T)—(Y,S) is called :

(1) Fuzzy %- continuous [6] ( respectively, fuzzy semi-continuous
[5], fuzzy pre-continuous [6] ) if the inverse image of each fuzzy

147 Copyright © STJ 2015 ibgie alall Gyin
2015 2.l pslell 1t



Science and Technology
Journal

sTaX

open set in Y is a fuzzy x-open set (respectively, fuzzy semi-
open set, fuzzy pre-open set) in Y.

Definition:

Let (X,T) and (Y,S) be fuzzy topological spaces .Amapping
f:(X,T)—(Y.S)

is called :
(1) Fuzzy continuous mapping [7] if f(A) €T for each A€ S .
(2) Fuzzy open mapping [10] if f(A)ES for each AET .

Quotient Fuzzy topology :

Definition [1]:

Let X be a space of points . Let R be an equivalence relation
defined on X .Let X/R be the usual quotient sets , and let P be the
usual projection from X onto X/R if ( X,T) is fuzzy topology
space, one can define a fuzzy topology in X/R such that P is fuzzy
continuous . Let p be the family of fuzzy sets in X/R defined by

u={B/P*[BJET}

(X/IR, w)Then p is fuzzy topology called the quotient topology for
X/R , and is called the quotient fts.

Definition :

Let F be a function from fuzzy topology space (fts) ( X,T) to
an (fts) (Y,S). The function F is fuzzy- open if the image of each
T- open fuzzy setis S- open.

Theorem:
(1) The quotient fuzzy topology is the largest fuzzy topology such
that P is fuzzy continuous.
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(ii) Let(Y,V)bea fuzzy topology space . Let g be a function
from the quotient fuzzy topology space (X/R, pu)to (Y, V )theng
is fuzzy continuous iffgoP is fuzzy continuous

Proof

Trivial (i) (i) (—) It follows from the fact that composition
of fuzzy continuous functions is fuzzy continuous .

(« ) Let VE V ,then by assumption (goP) ™[ V]=P™[g™[V] ] is open
in (X,T) By definition of quotient fuzzy topology ,g™'[ V] is open in
(X/Rp). There for g is fuzzy continuous .

Definition:

Let (X,T) be an fts ,Y aset and f: X— Y a surjection . The
F- quotient topology for Y is the fuzzy topology whose open fuzzy
setsare { B:f'[B] €T } .If  X—>Y is an F- continuous
surjection of fts and Y has the F- quotient topology , then f is
called an F- quotient map

Theorem :

If f:X— Y is an F- continuous F- open surjection of fts
(X,T),(Y,S),then f isan F- quotient map.

Proof :

If BES, then f'[B] €T since f is F- continuous Conversely , if U
is a fuzzy set in Y such that f'[U] €T

then, f[ f'[U] ] =U€ES Thus f is an F- quotient map .
Theorem:

Let f: X—Y be an F- continuous surjection of fts .If there
exists an F- continuous function g: Y—X such that fog is the
identity on Y ,then f is an F- quotient map .

Proof :
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Let B beafuzzy set in Y such that f'[B] is open then
B= (fog)'[B] = g*[ f'[ B] ] which is open in Y .Thus f is an
F- quotient map .
3- Fuzzy X - quotient mappings :

3.1.Definition :

Let (X,T) and (Y,S) be fuzzy topological spaces. Let f:X—Y be an
onto map then fis said to be a :

(1)Fuzzy x-quotient map if f is fuzzyX-continuous and (V) is
fuzzy open in X implies V is a fuzzy x-open set in Y .(2) Fuzzy
semi-quotient map if f is fuzzy semi-continuous and (V) is fuzzy
open in X implies V is a fuzzy semi-open setin 'Y .

(3) Fuzzy pre-quotient map if fis fuzzy pre-continuous and f*(V) is
fuzzy open in X implies V is a fuzzy pre-open setinY .

Theorem :

Let (X,T) and (Y,S) be fuzzy topological spaces . If f:
(X, T)—(Y,S) isan  onto fuzzy x-continuous and fuzzy x-open
map, then f is fuzzy X-quotient map .

Proof : Obvious

Corollary :

Let (X,T) and (Y,S) be fuzzy topological spaces . A function
f:X—>Yis:
(1) Fuzzy x-continuous if itis fuzzy semi-continuous and fuzzy
pre-continuous .
(2) Fuzzy=- open map if itis fuzzy semi-openand fuzzy
Pre-open.
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Theorem :

Let (X,T) , (Y,S)and (Z, i) be fuzzy topological spaces . If
P:(X,T)—(Y,S) is a fuzzy X-quotient map and G :(X ,T) —» (Z, ) is
a fuzzy continuous map such that it is constant on each set

PY({y }) for y €Y .Then G induced a Fuzzy X-continuous

mapf:(Y,S)—(Z, 1) such that foP=G.

Proof :

Since map G is constant on P({y}) for each y € Y, the set
G(P({y}) ) is a one point set in Z .If we let f(y) to denoted this
point, then it is clear that map f is well defined and for each x € X,
F(P(x)) = G(x).Now we claim that f is fuzzy x-continuous .

Let V be any fuzzy open set in Z . Then G™*(V) is a fuzzy open set
as G is fuzzy continuous .That is G*(V) = (foP)™ (V) = P (f*(V))
is fuzzy openin X . Since Pisafuzzy - quotient map, f*(V)isa
fuzzy < - open set in Y .

4- Fuzzy Local Compact space:

4.1.Definition :

Let X be an fts . A collection of fuzzy sets G is a cover of a
fuzzy set A if A c U{B:BEG }.Itis an open cover if each
element of G is open . A subcover of G is a sub collection which
is also acover . A fuzzy set A iscompact if each open cover of A
has a finite subcover .

4.2 Definition :

An fts (X,T) is locally compact if for each fuzzy point P in X there is
a compact fuzzy set A and B in T such that PEB c A.

4.3.Definition:
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Let f: X— Y be an F- closed ,F- continuous surjection of fts
Then f is F- perfect if '[q]is compact for each fuzzy point q
inYy.

Theorem :

Let f: X—>Y be an F- perfect map of fts. If X is locally
compact , then so is Y.

Proof :

Let qbe a fuzzy point in Y foreach p€ f'[q] there exists a
compact fuzzy set Af and an open fuzzy set Bpsuch that q€BpC
Ar Now {Bp:p€f~ [q]} is anopen cover of f1[q] and hence

has a finite subcover {Bp(1),Bp(2), ..ccevvenenen. Bp (n) } . Note
that:
U=A, H)UAQ) U........... Ap (n) is compact and f'[q] cU

.This implies that f[ U] is compact and that q€f [ U ]

Let V=Bp(1) UBp(2) U...Bp(n) .Then [ f[ V'] ] =W is open in Y and
q€EW Also

fFLIW]=f[f[V]]] € [V]=Ve U
Thus .
q€EW c f[U]and Y islocally compact .
Remark
(1) fin theorem 3.1 is F- quotient map by theorem 2.1.

(2) Itis natural to ask what do we know about the F- quotient
image of locally compact fts .

The answer of this question is in the following
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4.4 Definition :

An fts X is an F-K-space if and only if afuzzy set A is
closed when ANC is closed for each compact fuzzy

Set Cin X

Theorem 3.2 :

If f:X-—>Y is an F-quotient map of fts and X is locally
compact ,then Y is a F-K-space .

Proof :

Let A be afuzzy set in Y such that ANC is closed for
each compact fuzzy set CinY .Assume A isnotclosed .Then f*[
A1 isnot closed in X,[f*[A]] isnot open,and there exists a
fuzzy point P in [f*[A]] such that for each open fuzzy setV
with PEV it is true that VNP [ A ] =0 .Since X is locally
compact there is a compact fuzzy set U and an open fuzzy set B
such that PEBcU .Since f[U ] is compact we know that ANf[ U
Jisclosed. If W isan open fuzzy set containing

f[P], then BNf*[ W ] is open fuzzy set containing P .This
implies that BNf' [ W ]Nf' [ AJ#£0. A consequently, that  UNf™ [
WINf[ A J#@. Thus [ U]JNWNA#® and f[P]isnot in ANf
[U] this contradicts the fact that ANf[ U ]is closed .Therefore
A is closedin Y ,and Y isan F-K- space.

Since the identity function is an F-quotient map we have the
following result :

Corollary:

A locally compact fts is an F-K-space .
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Conclusion :

We have seen that F- quotient images of locally compact fts are
F-K- spaces . In ordinary topology the converse is also true. It is thus
natural to conjecture that an F-K- space is an F- quotient image of
some locally compact fts
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Abstract

Baby milk powder is very important for the growth of the
bodies of our children. its nutrient value, As well as a
source of some important vitamins and minerals for bone
growth. However, any overdose of these vitamins or
minerals be harmful. In this study measured the
concentrations of nickel and Copper in children's milk
powder commercial samples in Libya using Atomic
Absorption flam.

The concentration of heavy metals, Copper(Cu) and
Nickel(Ni)were estimated in formula (powder baby milk).
Six samples of infant formulae which represent most
kinds of formulae used for feeding infants from birth up to
3 years were taken from pharmacies. All samples were
digested and analyzed by using flame atomic absorption
Spectrophotometer (FAAS) for determination of Copper
(Cu) and Nickel (Ni).

It showed that the higher the value of copper and nickel in
concentrate was allocated for a newborn milk samples birth
and Milk samples allocated for the lifetime of the year al,
bl (0.005 and 0.0013 mg / L), respectively, While devoted
to the age of the milk samples given year less the value of
the concentration of copper and nickel) b1, b2 0000 and
0001 (mg/L), respectively.
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Introduction

Milk powder is one of the most popular dairy products
due to long shelf life and its employment in the
manufacture of many dairy products such as ice cream,
cheese, evaporated milk, condensed milk and infant milk
formula and also as an ingredient in many bakery products,
processed meats and soups. Usually, essential elements are
normally added to milk powder during manufacture, in
order to meet nutritional requirements (Redel and
Shulmam, 1994). Hence, it is necessary to control the level
of the added elements since their excess may play a role as
potential source of exposure.

Industrial and agricultural processes have resulted in an
increased concentration of heavy metals in air, water, soil
and subsequently, these metals are taken by plants or
animals and find their ways into food chain (Ahmad, 2002).
The presence of heavy metals in dairy products may be
attributed to contamination of the original cow’s milk,
which may be due to exposure of lactating cow to
environmental pollution or consumption of feeding stuffs
and water(Carl,1990 & Okada et al,1997). Moreover, raw
milk may be exposed to contamination during its
manufacture(EIl-Bat anouni and Abo EIl-Ala, 1996 &Von
kriesko et al,1999)
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Contamination of milk powder with heavy metals may
cause a serious risk for human health because of the
consumption of even small amount of metals can lead to
considerable concentrations in human body, metals that
cannot metabolized as cadmium; lead and mercury persist
in the body and exert their toxic effect by combination with
one or more reactive groups essential for normal
physiological function and cellular disturbances or clinical
manifestation may be appear (Friber and Elinder,1998 &
Ukhun et al,1990). The adverse toxic effect caused by lead
cadmium (Friber et al ,1986). The dietary deficiencies of
copper, zinc, calcium, iron, protein and an excess dietary fat
cause an increase in the absorption and toxicity of Lead (
Gold Frank, et al, 1990).

Infant formula has been found to be contaminated with
toxic metals, bacteria, and other environmental toxicants. It
may contain excessive levels including aluminum,
manganese, cadmium and lead. An infant's exposure to
cadmium from soy infant formula is about 20 times higher
than the levels generally found in  Dbreast
milk(Oskarsson,1998). Fifty random milk powder samples
were collected from different outlets in Dakahlia
Governorate, Egypt and analyzed by Atomic Absorption
Spectrophotometer to determine heavy metals residues and
trace elements (Pb), (Cd), (Al), (Fe), (Se) and (Mn)]. All
examined samples of milk powder had Pb, Cd, Fe, and Mn
residues over the permissible limit. (Salah et al,2013).
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This study was directed to measure the concentrations of
Zinc (Zn), Cadmium (Cd), Chromium (Cr), Copper (Cu)
and Lead (Pb) in cow's milk samples available
commercially in Saudi Arabia using Graphite Furnace
Atomic Absorption Spectrometer. These values are
compared with Recommended Dietary Allowance (RDA)
values and also with the corresponding values of different
countries available in the literature(Farid et al 2004).

The concentration of heavy metals, lead (Pb) and cadmium
(Cd), estimated in formula (powdered milk) and cow milk.
Eleven samples of infant formulae which represent most
kinds of formulae used for feeding infants from birth up to
2 years were taken from pharmacies. Sixteen samples of
cow's milk were collected two times during the year from 8
dairy shops in 4 districts in Alexandria. All samples were
digested by trichloroacetic acid extraction method and
analyzed using atomic absorption.

The mean level of Pb and Cd 0.1431+0.04026g/ml and
0.0018+0.00066g/ml, respectively in cow's milk, while they
were 0.1563+0.06246 g¢/ml and 0.0012+0.00116g/ml
respectively in infant formulae ( Lamia and Amal, 2008).
Infant formula mimics breast milk as closely as possible
and can be advantageous for the proper growth and
development of children as adequate nutrition during
infancy is essential for lifelong health and wellbeing. .In
this study the presence of heavy metals which long-term
exposure could have serious implication on children’s
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health were assessed in some infant formula, It was
observed that all products contain heavy metals (both
essential and toxic elements) within the tolerable limit for
infants(Ojo and Olabode, 2013).

The concentration of heavy metals, lead (Pb) and cadmium
(Cd), were estimated in formula (powdered milk). Eight
samples of infant milk formulae which represent most kinds
of milk formulae used for feeding infants from birth up to 2
years were taken from pharmacies. All samples were
analyzed using atomic absorption. The mean level of Pb
and Cd were 0.1692+0.0324 ug/ml and 0.000725+0.000448
ug/ml, respectively in infant formulae. (Klodiola and
Lauresha,2014).

Analysis of milk samples indicated their contamination by
some heavy metals residues, exhibiting a wide array of
hazardous impacts on human health. It can be observed that
levels of mercury in milk is higher, followed by levels of
lead, Arsenic, and cadmium. The statistical analysis of
obtained data revealed that all examined milk samples
having Pb, Cd, As and Hg levels above the recommended
permissible limit(Doreen,2014). Eight selected Infant
formula from market were analyzed by Flame Atomic
Absorption Spectrophotometry to assess the level of some
heavy metals (Pb, Cd, Ni, Cu, Zn, Cr, Co, and Mn) in them.
The levels of the metals in the samples were less than
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acceptable limits in foods as specified in international
guidelines (Aguzue et al,2014).

Experimental equipments and procedure Materials and
specimens

A random sample of formula (powdered baby milk) was
collected from the pharmacies representing most kinds of
powdered milk formula for infants from birth up to Third
Year of life. The samples were collected during the year
2015.

The samples (ay,a,,by,b,,ciand cy)were stored in their
original container and taken to the laboratory where they
were processed for analysis, All samples taken from a
bottle of milk a closed , all equipment used during sampling
and analysis were carefully washed with distilled water in
order to avoid mineral contamination. and analyzed by
Atomic Absorption Spectrophotometer.

Determination of heavy metals in the samples

The samples were digested following the procedure
described by (Oddy, 2001),briefly, 20ml HNO; was added
to 10.0g of the sample and allowed to stand for 15min. The
mixture was heated until the liquid reduced to 5ml. After
cooling, 20ml HNO;, 10ml H,SO, and 8mLH,0, were
added and the contents were evaporated to 5ml. After
cooling, to eliminate residual acid, 10ml deionized H,O
was added and the mixture was boiled for 10min (this was
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repeated twice). After cooling the digest was filtered into
25ml volumetric. flask and made up to mark with deionized
H,O. The infant formula filtrates’ were subsequently
analyzed for the presence of heavy metals (Cu, Ni) by flim
atomic absorption Spectrophotometer (FAAS).

FAAS- not only detects the presence of heavy metals, but,
if present, it is also designed to provide the concentrations
in parts per million (ppm). Three trials were run on each
milk sample in every replicate of the heavy metal and the
averages of the concentrations and compared to WHO.

Results and discussion

Tables (1,2)and Fig(1,2) The levels of both Cu and Ni in
the studied formulae are shown in Two formulae (a;,a,)
were for newborn infants. They have Cu concentration
ranging from 0.045-0.005ppm and Ni concentration ranging
from 0.0002-0.0013ppm. Two samples (by,by) were
formulae used for One year infant, where Cu concentration
ranged between Zero-0.0022ppm and Ni ranged between
0.0001-0.0013ppm.

Two samples(C,,C,) were formulae used for babies at 3
year of age, , where Cu concentration ranged between
0.0001-0.002ppm and Ni ranged between 0.0003-
0.0004ppm . The highest Cu and Ni concentration were
found in sample a;,b;( 0.005 and 0.0013 , respectively).
Formula, by,b, showed the lowest Cu and Ni concentration
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(Zero and 0.0001 PPm) respectively, according to WHO
(WHO, 1990&WHO 1995) and Fig.(1,2) in all samples
were free from Cu, Ni. When comparing the concentration
of copper with nickel concentrations, we find that copper is

closer to WHO

Table (1): concentration of Cu and Ni in Baby milk powder samples

Samples | Cu Ni
ppm(mg/l) | ppm(mg/l)

a 0.0050 0.0013
a, 0.0045 0.0002
b, 0000 0.0013
b, 0.0022 0.0001
0] 0.0001 0.0004
C, 0.0002 0.0003

Where; a; a,: Baby Milk Powder for newborn infants. b;,b,: Baby
Milk Powder for One year infant. C;, C;:Baby Milk Powder for 3

years infant

Table (2): Levels of some heavy metals in food in WHO

Metals WHO
Mg/l (guideline)
Chromium 0.050
Cadmium 0.003
Copper 1.200
Nickel 0.020
Lead 0.010
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Conclusion

Although this study samples were Copper and Nickel
lower than the limit, but necessary to warn about the
hazardous effects of these toxic elements on both child
and adult. The consumption of such milk powder is
considered as additional source of exposure beside the
direct sources of air, water and plants. Also, heavy metals
may be added to milk during production, processing and
storage as well as by contamination from containers.
Therefore, it is necessary to find a scientific solution to
this problem.

The regulations should state that the labels and
information materials relating to the products covered
should not carry health claims, idealizing claims regarding
purity or refer to the absence of particular contaminants.
The safety of products should be assumed.

The results of this research work showed that infant
formula imported to Libya can serve adequately as
complementary foods for infants because they are
adequate in essential trace elements, contain the elements
(Ni ,Cu)within safety limits.
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Abstract

Visible light Communications VLC systems through light emitting
diodes LEDs have gained much attention in recent years. In this
paper, a wireless VLC system has been designed, realized/simulated
& tested using LED & photo-transistor system. For the purpose of
demonstration, audio signals have been transmitted & received over
this wireless VLC circuit. Satisfactory results were obtained & audio
signals were transmitted & received for a distance up to 1.7 meters.
This basic system will be the building block to provide many optical
wireless communication systems.
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INTRODUCTION

Short range communication systems through a light-emitting diode
LED/photo-transistor are basically types of optical wireless
communication OWC or Visible Light Communication VLC which is
a very promising field that will replace or compliment most RF
technologies[1]. Basically, it is agreed that VLC through LEDS is
expected to be common technology for indoor/short-range
communications. Optical communications, including VLC, are
typically implemented by Intensity Modulation and Direct Detection
(IM/DD) [2]. Intensity modulation with direct detection (IM/DD) is
characteristically used in VLC systems because of its simplicity. In
IM/DD VLC systems, electrical signals are transmitted through LEDs
in the form of optical power, which means that the modulated signal
is non-negative. In the receiver, a photo detector PD is utilized to
convert the optical power signal into electrical signals. A constraint of
VLC systems is their limited modulation bandwidth determined by
the LED, which is typically in the range of tens of MHz (3-dB
bandwidth) [2, 3]. VLC through LED based communication systems
can be considered the most suitable techniques for these applications
because of several issues including unregulated/unlicensed wide
bandwidth, typically few GHz, and efficient-cost equipment [3].
Compared to RF systems LED transmitters offer higher data
transmission at rate comparable to fiber optics with fraction of its
deployment cost, in addition other functions can be provided such as
lighting or signaling. For indoor applications using LEDs as
transmitters considered to be safe, emitted visible and infer-red waves
don't hurt human eyes, also optical signals do not interfere with other
RF systems making it safe to use in environments where using RF
devices are prohibited like airplanes and hospitals [4]. A comparison
between RF and wireless LED based systems shows the advantages
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of LED transmission over conventional RF systems especially in
terms of security, data rates and cost could be found in [3]. Light
signals also have the ability to be directed and sequestered allowing a
VLC-enabled environment to transmit data/signals in small cells and
achieve high bandwidth densities (Mb/s/m2)[5, 6]. In this paper, we
propose a system using LED & photo-transistor to demonstrate MP3
music transmission through VLC in real-time. This paper is
structured as follows. Section 2 describes the designed VLC system
model & components. Section 3shows Matlab / Simulink simulation
results of the designed VLC system. Conclusions are drawn in
section 4.

VLC System Components

With this basic system, we intended to achieve VLC with 5 mm white
LED light at the audio transmitter circuit ATS as shown in figurel.
The design included only one LED in the transmitter and only one
photo-transistor in the receiver. The photo-transistor would be
suitably placed in order to sense light signals coming from the LED.

A- Audio Transmitter System through LED
The designed Audio Transmitter System ATS through LED prototype
is shown in figurel. It was designed/simulated & lab-tested by using
the list of components listed in Tablel: -
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Fig. 1. Audio transmitter system

Table 1: Transmitter components list

S. ltem Value/Code Qty
No
1 White LED, 5 mm FLR-50T04-HW?7 1
diameter
2 Capacitor 10 pF 1
Transistor BC548 1
Resistors R=1KQ,R=220 Q, R= 1 each
100 Q, R=2.5 KQ
3.5 mm audio plug - 1
Switch SPST 1
7 DC Battery 9VvDC 1

The front-end of ATS was designed using high-pass filter HPF with
cut-off frequency equals to 16 Hz by using (ﬁ). The reason for the

HPF is to prevent DC voltages from passing thru the circuit.
Simultaneously, HPF will allow audio signals to pass. In the HPF, a 1
KQ resistor & the capacitor is calculated to be 10 pF for 16 Hz - fc
cut-off frequency. The transistor BC548 was used as a switch to
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control the current passing into the LED in proportion to the amount
of the audio signal passing into the transistor base.

Transfer Function of HPF:

Voutr S

- 1
Vin S -
+ CR

G(s) =

s+ 100
Cut-off frequency, fc =16 Hz

B- Audio Receiver System ARS through Phototransistor

Audio Receiver System ARS through high sensitivity phototransistor
prototype as shown in figure2 was designed/simulated & lab-tested
by using the following list of components:-

e
= 2 o
% - J_JJUH
1 4
3 [> 8 9 T T~ 100“ L
*g B LM386 =
- @D
p2 5
i 4
_1 J— 100
c
s s S
S f = e
e
X Jnat] 4o sl5a

Fig. 1. Audio transmitter system
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Table 2: Receiver components list

S. Item Value/Code Qty

No

1 Phototransistor OP802SL 1

2 Capacitors 1 pF, 10 pF, 100 pF 1 each

3 Speaker 1

4 Resistors R=1KQ, R=4.7 KQ, | 1 each

10 KQ POT

5 Audio amplifier LM 386 1

6 Switch SPST 1

7 DC Battery 9VvVDC 1

The main function of the phototransistor is to detect the fast changes
in LED light intensity & to convert light signals to audio signals
which are amplified by the audio power amplifier LM 386. A 1 uF
coupling capacitor was used to prevent the DC from passing to the
amplifier. The amplification gain used was 200 which gave
satisfactory results. The phototransistor was operated in the active
region. Therefore, the power rail is greater than the multiplication of
collector current & resistor. During the experiments, the distance
between TX& RX was varied from 0.1 m to a maximum 1.7 m for
160 degree Field of View. The 10 KQ POT was used to control audio
levels. The whole system is shown in figure 3. It was implemented to
transmit audio from MP3/Phone source connected through ear-socket.
Ear-socket was connected to ATS. The music was instantly played on
the speaker of the receiver for a separation distance of up to 1.7 m.
The results were that audio signals were transmitted through VLC
system shown in figure. The design was verified by using the
simulation program Proteus. The theoretical results agree with
simulation & lab results. From experiments, the brighter the LED
light, the less error occurred at the receiver & far distance could be
achieved. Therefore, applying more amplification at ATS is worth
investigating.
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Fig. 5. VLS for audio transmission prototype

SIMULATIONS OF VLC System

Matlab/Simulink was used to simulate theAudio Transmitter System
ATS&Audio Receiver System ARS. Figure 6 shows the transfer
functions of ATS simulation part.
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Fig. 6. ATS Matlab / Simulink simulation

The results were in full conformity with the theoretical & lab results.
Figure 7 illustrates the bode diagrams for HPF of ATS.

Bode Diagram
T

Magntude {dB)

Freguency (radisec)

Fig. 7. HPF of ATS bode diagrams

Figure 8 depicts the transfer functions of ARS simulation part.
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Fig. 8. ARS Matlab/Simulink simulation

Conclusion

In this paper, we have proposed/analyzed/demonstrated a VLC
system for the transmission of MP3 audio signals by using white LED
transmitter & PD receiver in real-time. Through analytical/lab and
simulated analysis, we have shown that our system provides
additional aggregate distance furthering when compared with other
research [7]. Moreover, the distance could be increased by using a
better PD with a wider FOV or by using more amplifier gains. In this
communication system, off-the-shelf components were used in
prototyping the ATS/ARS circuits and the performance of the system
were evaluated, such as, signal transmission distance and the field of
view of the transmitter/receiver. Our prototype achieves a
transmission distance in a direction of 160 degree field of view FOV
with a radius of 1.7 meters. This project could undoubtedly be further
developed in near future. The MP3 music transmission was in real-
time. If there were microprocessors connected to the PD detector(s),
the music file could be saved by implementing some programming
for the microprocessors. Also, encoding and decoding could be used
in the transmitter part and receiver part to reduce the error in
transmission. Also, the data transmission rate could be improved by
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using faster switching LED. The driving speed of the circuit could
also be enhanced if fast switching transistors were used.
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Abstract

This paper proposes to study by the use of computer simulations and
experimental tests, the possibility of applying of Organic Rankine
Cycle technology driven by solar heat to generate power. Solar
energy as an energy source is considered more environmentally
friendly compared with current fossil fuels, but it relies heavily on the
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availability of input energy (Solar) can be powered by low-
temperature resources and cooled either by air or water sources in the
surrounding area of the city of Al-Joffre, Libya. In the summer
season the reject heat to the cold source of cycle will be via
underground water at 25°C, due to the very high ambient temperature
(typically 38 - 42°C). Organic Rankine cycle units, powered by low-
temperature solar sources and using high molecular mass organic
fluids (refrigerants) as working fluids, are a very cost effective and
reliable technology for converting energy into electrical power. The
IPSEpro software package was used for modelling and was designed
by SimTech Simulation Technology. For the operation of the
generation of electricity using the Organic Rankine Cycle, a
temperature source of 93.6°C and a cold sink temperature of 25C for
heat rejected was used. This energy sources can be used to operate
the organic Rankine cycle, to produce electrical power at acceptable
thermodynamic ranges and within standard limits of domestic use.
The results from the simulation have revealed that the low-
temperature solar sources at Al-Joufra city were successfully utilise to
generate power. The results obtained for the stand-alone organic
Rankine cycle model have shown that this solar source used to power
an ORC unit using refrigerant R-245fa. This could produce net
power 5.3 kW and gross power 5.7 kW of electrical power at net
efficiency of 8.61 % and gross efficiency 9.30 %.  This model was
found to be economically viable to produce electricity all year round
when the selling price of the electricity is fixed and in line with the
subsidised Libyan government selling price of 0.02 £/kW-hr. The
main output results of the proposed cycle is: energy utilisation factor
(EUF) = 25.2 %, overall cycle thermal efficiency = 19.4 %. These
results have been achieved when the cycles were simulated at an
ambient air temperature of 38°C and the average solar energy
available »in that area 2400 kW.h/m?

Key words: Solar sources, IPSEpro, Organic Rankine Cycle (ORC).
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2. Introduction

The renewable source of solar energy in Libya can help to provide a
reduction in fuel consumption and emissions of harmful greenhouse
gases. The Organic Rankine cycle (ORC) is a renewable energy
technology that has undergone significant development in recent
years. It uses an organic compound where the working fluid is driven
by a low-temperature heat source such as solar power. This article is
a study into the possibility and application of organic Rankine cycle
technology, driven by the sun's heat (as well as other low-grade heat
sources) to generate power and cooling by computer simulations and
experimental tests. The results of this study apply to any country in
the world with a hot climate, although the focus is on the countries of
North Africa in the Sahara region, such as Libya. The preliminary
study focuses on the application of the ORC technology in Al-Joufra,
Libya. The potential of low-temperature resources has received little
interest in the majority of developing countries and industrial nations.
This lack of development is due to regulatory barriers and
institutional, economic and financial issues. These barriers exist even
though the low-temperature resources are available throughout the
year and have great benefits to the environmental and socio-economic
development of all countries. Domestic energy supply, acting as a
source of clean energy for developing countries. Therefore, these
developments will allow all countries to assess the use of low-
temperature resources. They will include solar energy in the national
planning and exploitation, thus reducing greenhouse gas emissions
and improving environmental air quality. This is especially important
for developing countries such as Libya. In the city of Al-Joufra,
especially in the summer season, a source of water cooled for rejected
heat can be ground water at 25°C, due to the fact that the ambient
temperature is between 38-42°C. There are financial benefits because
it demands less power and electricity, hence reducing the overall
operating costs compared with the refrigerant electricity requirement.
The Power plants ORC binary cycle is the technology most
commonly used for sources of low temperature to produce electric

182 Copyright © STJ 2015 absie abll i
2015 iy pslali 2l



Science and Technology
Journal " and Techmology | )
sTa X

power. Organic Rankine cycle units are powered by low-temperature
sources using solar energy and high molecular mass of organic
liquids (refrigerants) and fluid work. They have simple start up
procedures, a good part load and require little maintenance. The
software package used for the work was called IPSEpro and is
designed by SimTech Simulation Technology.

2.1.Aims and objectives

Research and further studies are still on-going to produce or to
provide generation of electric power using liquid binary obtained at a
high efficiency and performance value at a temperature higher than
90 °C. The source temperature used in the research for the operation
of the organic Rankine cycle. These energy sources are used to power
an organic Rankine cycle for electricity production, using acceptable
standard ranges and within the limits for home energy use. Al-Joufra
is configured for the proposed ORC to take full advantage of the solar
power supply.

3. System parts
3.1. Solar hot water cycle

The solar hot water cycle including a solar collector (Figure 3.1) will
heat up the water by solar radiation from the water inlet to the
collector until it reaches the water outlet of collector. It then goes
through to the tank storage and the hot water leaves the tank to
proceed to the generator of the ammonia/water absorption chiller,
before heading to the organic Rankine cycle stage.
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Flow of heat-transfer fluid To load (hot)

Hot
N

Storage
Tank

Cold

From load (cold)

Figure 3.1. Hot water cycle

3.2. Solar energy collector

An important factor is to provide more heat from a source and
increase the effectiveness to provide a higher conversion rate,
(Sylvain and Vincent, 2009). To achieve this objective, the solar
organic Rankine cycle requires high temperature heat from the
condenser of the solar energy. Some techniques have proven to be
effective such as solar dishes and solar energy towers. Techniques
such as linear and parabolic collector type can be shown to increase
the efficiency of solar energy to convert the heat (Husband and
Beyene, 2008). also recommended a solar dish concentrator with a
tracking system to improve the extraction of solar energy by
achieving a higher temperature and increased flow rate. The advanced
technology and research, the cost of the next generation of solar-dish
devices will tend to be less than flat panel or evacuated tube
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technology, especially in conjunction with high temperatures. In his
research the heat exchanger transfers the energy into usable heat
before transmitting the heat to the water such as this project. Heat
will be stored in the hot fluid storage tank or hot compound. The heat
can be used in fluid power for heating the building, as well as water-
heating, cooling, power generation and other purposes. On the basis
of how energy is collected, the solar thermal technologies can be
classified into two types: Unfocused and concentrated (focussed),
which has the same area as the absorption. Usually they will not
produce hot liquid in the range of 80-160 degrees Celsius, examples
of this complex process is a flat plate collector collection and transfer
of the tube. This will certainly result in the fluid reaching a high
temperature greater than 160°C. Solar energy collectors can be
grouped into three system types: fixed, single tracking axis and two
axis tracking. Single axis tracking systems will certainly increase the
radiation received from solar collectors but they are the most
expensive type. The most common type of solar collectors is fixed
systems. In the fixed system, solar energy collectors are held in one
position, such as the horizontal plane. In the course of a clear day the
output of a solar collector will vary by quite a considerable amount.
Due to the experiments being carried out in Libya, the solar radiation
in Libya is high, therefore it is not necessary to use moving solar
panels because they are more expensive than fixed collectors. An
evacuated tube solar thermal collector (CPC) is shown in Figure 3.2
is the type of solar energy collector will using in the system is the low
temperature (60—120°C) range.
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Figure 3.2 Evacuated tube solar thermal collector (CPC)

3.3. Organic Rankine Cycle analysis and process

The process and analysis of the organic Rankine cycle of applying
energy balances is shown in Figure 3.3, with reference to the state
point numbers.

| ORC/ R-245fa |

Evaporator -

Pump

Condenser

Figure 3.3 Schematic diagram of basic Organic Rankine Cycle R-245fa

All processes in the system cycle can be provided by the following:
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Process 1—2 expansion of the working fluid during the turbine, with
an isentropic efficiency of 85 %:

W:r‘ﬁwf*(hl—hz)*f]m*r]S (l)

Process 2—3process of condensation using heat exchanger counter
flow type and heat reject by underground cooling water between (22-
25°C):

Qco:mwf *(hz_hs) (2)
Process 3—4pump of working fluid:

w =mwf *(hs_h4)/77p (3)

P

Process 4—1 process of heat transfer from the solar heat (input) to
the working fluid through the evaporator:

Q. =My *(hl_h4) (4)
Organic Rankine cycle net power is:
unit (WT ~Wiyre = Wewe ) (5)
Organic Rankine cycle net thermal efficiency is:
(6)

W
7w = ( —= )*100

ev
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The generation of electricity from low-temperature resources such as
solar energy has made remarkable progress since improvements in the
binary fluid technology. Binary plants are a very cost effective and
reliable technology for converting energy, available from different
resources, into electrical power. The binary plant that utilises a
secondary organic working fluid with high molecular mass is known
as organic Rankine cycle. Several pure or blended organic fluids
(refrigerants) have been used in organic Rankine cycles for
temperatures less than 500°C (Soffientini et al., 2009).

The technology developed using an organic Rankine cycle can
operate from any heat source, with a temperature less than 55°C, this
is the difference between heat source and sink(Infinity, 2008). It is
estimated that already about 30 ORC plants have been built with an
output of 100 kW, (Stowa, 2006). Recent developments in the field
of organic fluids and the effectiveness of heat exchangers encourage
some large industrial enterprises to start producing complete skid
mounted ORC plants. As listed by (Schuster et al., 2009)there have
been about seven organic Rankine cycle plants manufactured around
the world. The organic working fluid is compressed with a pump
which delivers the fluid through a subdivided evaporator where
baffled preheating, evaporation and superheating are achieved by
input heat from a resource. The higher superheating is not necessary
because the expansion ends for most of organic fluids in the area of
superheated vapour. The expanded vapour enters the condenser to
remove excess heat. The condenser heat exchanger can be
subdivided into de-superheating, and condensation, (Quoilin, 2007).

4. Data Information

Libya’s average annual global irradiation for the world is
approximately 2400 kW-h/m?, the table shows hourly solar radiation
(annual solar radiation 242.17 W/m?), location and Global solar
radiation.
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5. Simulation Modelling, results and discussion

In this section, the results of the simulated model using refrigerant R-
245fa are discussed. The additional main parameters that have been
set during the simulation process and the output results shown in
Table 5.1 and Table 5.2 below presents the calculated Number of
Transfer Units (NTU) and the effectiveness (g) of absorption cycle
heat exchangerswere found to be within acceptable practical limits. It
can be noted from Table 5.2 that the evaporator effectiveness is quite
low (0.86). This was mainly due to fixing the evaporator UA value in
order to allow other parameters to float until a stable set of realistic
output results for the whole cycle was reached. For validation
purposes, the R-245fa ORC model developed was also simulated and
checked by the (Infinity, 2008).

Table 5.1. Output results of ORC

Description Unit Result

1 Gross Power kw 3.1742
2 Net power kw 2.9417
3 Pump Power kw 0.2325
4 Gross Efficiency % 9.3012
5 Net Efficiency % 8.6198
6 Evaporator UA kW/K 1.4305
7 Condenser UA kW/K 2.7798
8 Evaporator. Q kW 34.1270
9 Condenser. Q kw 30.0647
10 Evaporator. Effect % 81.0474
11 Condenser. Effect % 43.1627
189 Copyright © STJ 2015 gzt wlall 3pim

2015 iy pslell 1t



Science and Technology
Journal c and Yechnotogy | )
sTa X

Aty aghalt Aoms

Table 5.2. NTU and ¢ of the absorption cycle heat exchangers

Heat Exchanger | Number of transfer Units | Effectiveness
component (NTU) (e)
Condenser 1.64 0.86
Evaporator 1.27 0.72

Hot water
supply
(Compact heat 341 0.81
exchanger)

Figure 5.1 and Table 5.3 show the operating parameters of the power
generation of an organic Rankine cycle with refrigeration R-245fa.
The model successfully works with a net power 2.94 kW and net
efficiency 8.61 %. This cycle performs better than with R-234 and
will be used in the combined cycle.

Fluid

6 cycle

Evaporator

Abosrption Cycle

Solar pump

Figure 5.1 Schematic diagram of organic Rankine cycle model
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Table 5.3 Operating parameters and their status of organic Rankine cycle

p

State h t S m

point | (ikg) | €0) Status (KIKkg.K) (kgis) Status | (bar) | Status
1 469.6 | 84.1 | cCal. 1.79 015 | Cal’. | 874 | Set
2 4442 | 448 | cal. 1.79 015 | Cal’. | 2.00 | Set
3 2442 | 33.0 | Cal. 1.15 015 | cal’. | 1.99 | cal.
4 2449 | 334 | cal. 1.15 0.15 | cal’. | 875 | cal.
5 392.1 | 936 | Set 1.23 070 | cal’. | 150 | Set
6 3434 | 82.0 | Set 1.09 070 | cal’. | 1.49 | cal.
7 1049 | 25 Set 0.36 1.28 | Cal”. | 1.00 | Set
8 128.3 | 30.6 | Set 0.44 1.28 | cal". | 1.24 | cal'.

6. Conclusion

A solar power model of an organic Rankine cycle has been designed
and will be implemented in Al-Joufra, Libya for a typical family
house. The system comprises a hot water module and an organic
Rankine cycle. The model was developed utilising IPSEpro
simulation software. A commercial solar collector, working fluid and
working temperatures were selected, with IPSEpro simulations
carried out. A more detailed simulation was then carried out using
various flow rates in order to determine the typical operation at the
selected working temperature. If solar irradiation is higher than
average, the working temperature can be increased so that the
performance of the ORC will also be increased to generate more
power. Overall, the solar organic Rankine cycle may be more
economic in the future, especially if the solar collector technology is
successfully developed further and this could result in a significant
reduction to the main cost of the solar ORC. It may be a promising
future renewable energy source and hopefully be able to compete
with other renewable sources.The results obtained were in agreement
with a similar model simulated by Infinity- Turbine® of organic
Rankine cycle units (Infinity-Turbine, 2011).  Two organic fluids (R-
245fa and R-134a) were chosen to be the working fluids for the
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proposed ORC model; they belong to the new class of refrigerants to
be protected for the environment. A comparison between the two
modelled refrigerants indicated the refrigerant R-245fa had better
results and performed better than R-134a. This refrigerant was
operated with a lower power turbine inlet temperatures and hence
lower condenser UA, NTU and effectiveness values. Based on the
above findings, it is highly recommended to use refrigerant R-245fa
when organic Rankine cycles are powered by low-temperature
sources, especially where technical and environmental aspects are
concerned. These findings along with the recommendation have
been confirmed by (Guo et al., 2011).

Finally, this cycle was successfully used at a low-level temperature
value of 93.6°C and heat energy input of 34.12 kW, maximum power
output turbine of 10 KW and net efficiency of 8.61 %. This proved a
successful operation as shown in (Canada et al., 2007)and had
confirmation from using different low-heat resources in the range of
(70-110°C), despite a low cycle efficiency of between 5-9 %.
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Abstract:
The major source of mobile weight is batteries, thus reducing the size

of battery allows reducing mobile weight, but it will cause also
reducing the time of using mobile until it is discharged. On the other
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hand, by minimizing Mobile power consumption, the batteries size
can be reduced because the energy needed will be less. Therefore, it is
very important that the operating system use its resources sparingly,
to prolong the life of the batteries. This report will explain how
operating systems affect power consumption and performance in
mobile devices. First, the report will present some arguments about
how operating systems play a critical role in mobile design. Second, it
will outline some approaches and techniques that operating systems
use to reduce power consumption. Finally, it will focus on some
mobile OSs, including Windows, Palm, Symbian and Android, how
they manage the power and affect mobile performance.

Introduction:

For desktop computer, power management is used to reduce power
consumption and reduce cooling requirements. For mobile device and
embedded system device, it’s much more important because the
battery power is very limited. Therefore, this energy is probably the
most critical resource. Technically, either increasing the battery
capacity, or reducing the power consumption, could improve mobile
performance . However, the developments in battery technologies
show that only small improvements in the battery capacity are
expected in the future.

Each OS manages resources, including CPU and memory allocation,
and it is responsible for processing management where most of
operating systems allow multiprogramming , which is sharing
resources among processes at the same time, by scheduling the
sharing time. However, both CPU and memory are the highest energy
consumers in mobile computing devices, and both can be managed
wisely by operating systems to reserve power|[8].

In terms of performance, the performance of mobile device depends
on different factors including how much the usage of the device
fulfils the requirements, and also how much the CPUs features and
the operating system are appropriate for usage, In addition, latency of
responding and energy efficiency are considerable issues related to
mobile performance[7].
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Power Management Approaches :

a) Application — Driven power management (APM):

Making the application program responsible for hardware power
consumption is difficult because the software is separate from HW
components. In the APM, the software system receives requests to
control a HW component such as turning it on or off, and these
requests can be accepted or rejected by the operating system[7].

b) Advanced configuration and power interface (ACPI):

ACPI gives OS all responsibility of managing power consumption. In
addition, it was designed to improve APM where the implementation
of ACPI is stored in BIOS and HW, but the functionality is executed
by the OS[7].

c) Task-based Power management (TBPM):

TBPM classifies tasks according to OS kernel information and
calculates device utilization; it is allowed to shut down any under-
utilized device. Therefore, The TBPM technique has better power
reduction and performance than other power management
approaches, such as adjusting CPU clock speed, putting devices into
sleep mode and ACPI. [12].

Power Management Techniques:

I. CPU Scheduling for power efficiency:

CPUs power consumption related to clock rate; CMOS circuits switch
the clock cycle states to reduce CPU power, but the operating voltage
wastes other power[3]. The Dynamic Voltage Scaling (DVS)
algorithm is used to minimize power by changing power state during
execution. DVS is concerned with balancing CPU usage between
high performance and idle time. Scheduling techniques save power
without affecting device performance[11].

Il. Power Aware Page Allocation:

This technique used in most handheld devices; Power Aware Page
Allocation allows remarkably few memory chips to be active at any
time. It has a disadvantage which reduces device performance[11].
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I11. GUI Power Management :

The GUI consume a vast amount of device power ; Display pixels on
LCD need to be in each change in the screen, so that needs a
processor to generate new data, and LCD controller transmits the data
from buffer to screen even if the screen does not change[11].

Some examples of systems that use GUI power management :MS
Pocket PC 2002 OS”, “Fimiliar Linux 2.4.18” or “Embedix Linux
2.4.6”; The GUI platforms for them are “Windows, X /GTK and Qt”
respectively where they use GUI APIs to handle GUI power
management[11].

Windows mobile OS

CE was designed by Microsoft; it has some similarities to Windows
PCs, yet as mobile OS. It was limited in speed and robustness. In
spite of that, it uses API to support the power management; the color
screen and the powerful CPU consume high power. Therefore,
Windows CE's high battery consumption reduces the performance[7].
In Windows, “the applications register for changes of battery states”.
For example, the applications get a notice if the device starts charging
or its battery power level changes[1]. On the other hand, that the third
party applications can select the power state to avoid entering the
device into saving power state[6].

Windows mobile OS allows scanning Bluetooth, Wi-Fi and cellular,
whether using a certain interface or not, also provides GPS location
sensing, and uses Virtual Memory System , similar to Symbian .
Moreover, it allows Bluetooth to be used even if the connection is not
paired that may be considered as an advantage in prototyping the
system but a disadvantage in terms of privacy and security[6].

Symbian OS

The Symbian (v. 9) power management is provided by EKA2 (EPOC
Kernel Architecture 2) which introduces power management in two
domains a user-side domain and a kernel side domain. However,
Symbian OS uses a framework for managing power that allows
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applications to lock power states, to be able to get a notice about
power state changes and to turn the Kernel to wake up or shut down
states[5].

Because Symbian uses ARM technology it has the advantage of this
architecture including high performance and low-power consumption.
The Symmetric Multiprocessing (SMP) is the way of using multiple
CPUs in a mobile, and these CPUs uses the same memory and shares
the time. However, using SMP is not common in mobile systems.
SMP allows many features. First, flexibility in the power process
cannot be done by HW components. Second, SMP provides
processing power in demand in addition to reserving battery life.
Finally, it introduces a core of advanced power management by
frequency scaling or switching the CPU states. All of SMP features
provide performance in demand that reserve the power of standby
mode[2].

The Symbian has been enhancing SMP technology in order to
optimize power and performance in three aspects[2]:

1. Scheduling: Symbian has introduced some tools to improve
scheduling in SMP .One of these tools is “the crazy scheduler” which
is a collection of algorithms on uniprocessor system that changes the
SMP scheduling order by putting some constraints on choosing the
thread that will be processed rather than just processing according to
the priority. Consequently, the Symbian scheduler provides the
optimization of power and performance[2].

2. Lock and Mutexes: Before adding SMP, Symbian had Locking and
Synchronization primitives to manage threads. One of these
primitives is Spinlocks which increases power consumption of the
CPU, yet Symbian has added some function to reduce the power of
the multiple CPUs systems[2].

3. Interrupt handling: Symbian provides power in an efficient way to
handle interrupt by routing an interrupt to a CPU and by balancing
total system interrupt load among the unutilized CPUs”[2].

Power management in device drivers is complex and difficult.
However, Symbian OS provides power managing by sending
callbacks to drivers. In addition, it is pointed out that Symbian has
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other power management techniques such as NULL-thread based
power management that puts the system into the right low power state
when all standby processes are completed. Furthermore, it provides
DVFS (Dynamic Voltage and Frequency Scaling); that can save
approximately 30% of power in some usages[2].

Symbian network scanning is average , and it can scan and fetch back
data about the nearby Wi-Fi APs but cannot do that for the cellular
network. It can retrieve data from the cell tower which it is connected
to, it can select an interface from the available ones if no inter-face is
determined in advance. Moreover it allows Bluetooth I/O only if it is
a paired secure connection .Furthermore, it allows GPS sensing ,
offers “Java runtime Environment” , which is not provided by
Blackberry and An-droid ,and uses the Virtual Memory System
which used also in I-Phone[6].

Palm OS

The Palm OS provides power conservation by switching between
three states (sleep, doze and running mode).In addition it provides
APl that manages some power aspects. When device power is
switched off or while the device being idle the palm OS enters sleep
mode where the main clock and the display will shut down but the
real time clock and interrupt generator stay running , and when 1/O
interrupt occurs the OS enters running mode. On the other hand, in
doze mode, OS stands by while the CPU does not work but the LCD
stays on and displays the main clock until 1/O interrupt takes place
then the OS switches to running mode until 1/O finishes then the OS
goes to doze mode again. Running mode consumes the largest
amount of power battery, and as a result of the scheduling technique,
mobile can conserve battery power for longer[4].

The Palm OS does not provide multitasking and multi-threading
support; where in modern smartphones, multitasking is essential for
users interact with multiple applications at the same time. In contrast,
the Symbian OS enables multitasking and multithreading that deal
perfectly with multiple processes[10].
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Android OS

Power management is built into Android OS, and HW applications
request battery level and AC charging states; system application are
allowed to force the device to enter sleep state when needed[6]. For
optimizing HW devices power, it uses a “Battery Booster”, and for
providing process management and it uses applications such as “Task
Panel” and “Advanced Task Killer”. Moreover, there are applications
that switch the CPU state, so that reduces performance as well as
reducing power[9].

The Android OS has some power management techniques including
optimizing a devices power, optimizing CPU and memory power and
turning the screen brightness off while idle. Examples of these
techniques are, WiFi DSM which reduces WiFi power, BlueCore
which is for Bluetooth and Coal Spots which switches between WiFi
and Bluetooth. Furthermore, Power Guru which is an application to
manage power consumption that allows users to know about devices
power consumption and which devices have the biggest
consumption[9].

Conclusion:

Power management functionality is built into the operating system of
the mobile device, and determining the operating system is
particularly vital in mobile design. Although every operating system
has a different structure that provides power management in several
aspects, all are concerned with reducing power consumption and
improving performance. Some focus on monitoring the remaining
power and dealing with the other power information, some use CPU
states for power saving and usability purpose, and some providing
multithreading and multiprocessing that affect device power.
However, to optimize the performance, more control over power
consumption should be there in modern mobile devices.
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