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Optimal Distribution of Wind Turbines in Large Wind Farms Using Genetic

algorithm
Prof. Dr. Ammar Hajjar * Prof. Dr. Zaid Badr* Eng. Heba Kamar Aldeen **

(Received: 22 October 2019, Accepted: 23 January 2020)
Abstract:

This research aims to obtain an optimal distribution of wind turbines in large wind farms, in
the planning stage, to extract the maximum output power from the wind farms by reducing the
wake effect losses between the wind turbines. So that, a genetic algorithm (GA) has been
used in this paper for optimizing wind turbines distribution within a hypothetical wind farm
considering three different cases of wind, i.e. constant wind speed with fixed wind direction,
constant wind speed with variable wind direction, variable wind speed with variable wind
direction.

In this paper, Jensen's Model has been used to represent the wake effects between the wind
turbines, which through it we can determine the wind speed in front of all wind turbines affected
by the wake, and then calculate the total produced power from the wind farm annually.

The code for the algorithm of the optimal distribution of wind turbines within large wind farms
has been written in MATLAB environment. The code has been tested on a hypothetical wind
farm, then the obtained results (the precise coordinates of wind turbines, which achieved the
maximum output power of the wind farm at three wind cases) are compared with the results
of the previous works. The results we have obtained have shown a remarkable superiority

over those introduced in the previous works.

Keywords: Wind Turbines, Large Wind Farms, Wake Effect, Optimal distribution, Genetic
Algorithm.

(*) Prof. Dr. at Department of Electrical Power Engineering, Tishreen University, Syria,

(**) MSc. Student at Department of Electrical Power Engineering, Tishreen University, Syria.
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Agricultural Activity and Irrigation Impact on Pollution of Ground Water
By Nitrates
Eng. Safaa Mahmoud Aldeeb*  Dr. lhab Abdullah**  Dr. Aber Mohamad* * *

(Received: 5 September 2019 , Acecpted:9 February 2020 )
Abstract:

The study has been done in Kafaraya area of western Homs countryside, where area's
inhabitants use the available underground wells for household and drinking, in addition to
agricultural activities of some crops around the target area such as potatoes, wheat and anise,
where nitrate fertilizer is used largely by farmers without scientific bases to determine the
required fertilizer dose for per irrigation, which causes the spreading of extra nitrate from the
soil to the underground water due to the irrigation affect. The purpose of this research is to
find solutions to reduce groundwater pollution with nitrates, and to be drinkable.

The study showed that fertilizer dose used without determining the amount of nitrate in the
soil before irrigation, therefore it is necessary to analyze the soil to determine the quantity of
nitrate fertilizer in the soil before applying a new one. The experiments showed that the soil
is high permeability, which helps to accelerate the vertical drainage of irrigation water and
rain towards the groundwater, carrying the dissolved nitrogen fertilizer in the soil with
wastewater. This study showed that reducing the given nitrogen fertilizer dose with irrigation
significantly reduces the pollution of well water with nitrates. This study recommends the use
of other fertilizers rather than nitrates in agricultural activities, in order to reduce the pollution
of groundwater drinking wells in the study area, because of the high solubility of nitrate

fertilizer in water.

key words: ground Water pollution — nitrate— permeability— irrigation
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Study the effect of HACCP application on reducing the levels of chemical

and microbial contamination in the Syrian food industry
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Abstract:

Food is an important and critical element for the requirements of life for humans, and its
specificity stems from its direct impact on health and its cause of diseases, which may be
fatal sometimes. In light of industrial progress and massive quantitative production, food
sensitivity has increased, as the defect may harm thousands before its discovery and work.
To control it

All of the above has made it necessary to find ways and means to protect the consumer
from potential food hazards, which necessitated finding methods to protect the food from
the possibility of contamination. These methods include the Hazard Analysis And Critical
Control Points HACCP system, which is a system for controlling production in the food
industry.

In this research, the effect of applying the HACCP system on the food establishment under
study was studied by studying the establishment's status before and after the implementation
of the HACCP system, where a study and evaluation of the status of the facility under study
was done and identifying weaknesses and potential risks of food contamination before
applying the HACCP system Then the HACCP system was applied and then the state of
the facility under study was studied and evaluated after the HACCP system was applied

and a significant improvement was observed in the establishment's situation in terms of

reduced risk of chemical and biological contamination potential.

key words: Hazard, Critical Control Points, HACCP.

*Associate Professor— Aleppo University— Mechanical Engineering - Industrial Engineering —Industries
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Reducing sludge moisture in the sewage treatment plant in the city of

Hama/Syria using some additives

*Prof. Eng. Mahmoud Al-Fattamah ** Eng. Ammar Al-Fattamah
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Abstract:

This research studies the possibility of increasing efficiency of the process of reducing the
moisture of primary and mixed sludge (primary and secondary) in the sewage treatment
plant in the city of Hama by using a metered dose with studied doses and clarifying the

relationship between the added irrigation dose and the sludge thickener retention time.

When studying the reduction of the primary sludge moisture, Quartz was used at a dose
of 6g/Land 10 g /L and cement at a concentration of 8§ g / L and a gypsum at a
concentration of 8 g / L after a 24—hour time period the results were analyzed and it was
found that when using Quartz at a concentration of 6 g / L It gave a sludge dewatering
efficiency of 9.77%, When using cement and gypsum at the mentioned concentrations,
the percentage of separated water was greater However, the results of the pH and
conductivity test on the separated water yielded unacceptable results, and therefore, by
comparing all results it was found that Quartz at a dose of 6 g / L gave the best results
from the separation of water and pH and conductivity on the separated water from the
primary sludge.
When studying the mixed sludge moisture reduction (primary and secondary), irrigation was
used only at concentrations 6-8 - 10 g / L, respectively, and the removal rates were as
follows: Quartz concentration 6 g / L — removal rate 1.98%, Quartz at a concentration of 8
g / L - the removal rate is 1.91%, Quartz concentration 10 g / L — removal rate 2.45%.
After comparing the results, it was found that when using Quartz at a dose of 10 g / L, we

find that the ratio of water separation from mixed sludge is the best.

Key Words: Quartz, sludge, moisture

*A faculty member at the University of Hama / College of Civil Engineering.
** Tutor at the university of Hama / Collage of civil Engineering / Master Student
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Abstract:

Weirs are one of the most used devices to measure and regulate flows in open channels.
There are many studies concerned of knowing the nature of flow through the weirs and
obtaining an equation for the discharge coefficient (Cd) that gives the value of the real
discharge.

Laboratory experiments were supported by a specializes program in simulating flows of all
kinds. FLOW-3D is also used ,the results obtained were compared with different formulas
and results of the (Flow-3D) program and the errors were less than the maximum relative
error, where the error ranged on following: Rectangle Weir (+2.00-5.05%) and maximum
relative error 8.25%, the Triangular Weir angle 90 degrees (+1.21-3.77%), maximum
relative error 6.81%, Triangular Weir angle 30 degrees (+0.95-2.99%), and maximum
relative error 3.00%.

The results of numerical modeling were consistence good and did not exceed the
maximum relative error. this make it possible to use numerical modeling to predict the
nature of the work of models before building them, especially complex ones, try several
solutions and judge the results at the lowest possible cost. Finally, formulas for the
discharge coefficient of the three types of weirs were suggested based on laboratory
experiments,

Keywords: sharp crested weirs, Computational Fluid Dynamics (CFD), Maximum Relative

Error, Root Mean Square Error (RMSE), Discharge Coefficient (Cd), Dimensional Analysis.
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hem| 595 5.84 5.62 5.41 5.12
Cd 20.61 0.612 30.61 0.613 40.61
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el Lkl o el alieY) il Uadl) -2-2-3
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(9) Jsaad s
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Propionibacterium freudenreichii L i<

saad) Lo FEe Gl Ciapd.af ®E Gl ddal La ¥
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 Ailanl) (3 hally Al pa Ajlie AaSE (Bl Jgdd paddl) 3k 0

Propionibacterium \,iS aladiul Gsall Jaas e B12 omlid gzl e du)al) cunl
bl &35 5aal 300CE)s Ao dis Ludlga ¥ gyl <l freudenreichii

(20-15-10-5-0) bl (e 3815 Guad Lad) sic B12 (ualisdl L) Juadl of dahal) ciad
9 bugh 8 556.03 pg/100 mL B12 (el dalii) caly a8 10 mg/L bl < v cils
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Effect of the amount of cobalt added to the fermentation medium on the
productivity of vitamin B12 from cheese whey by Propionibacterium

freudenreichii

*E. Amena Jarjanazii **prof. Dr. Sharef Sadik  ** * Prof. Dr. Yaser Alomar

Abstract :

Vitamin B12 is considered important for humans and animals. It is used widely in
food and pharmaceutical industries. As It is considered as a dietary supplement
and in the treatment of malignant anemia and neuropathy. Using Biotechnology
production of vitamin B12 via microbiological the techniques is a cheaper method
for companies than the production using chemical methods, In addition , the

fermentation methods are easier compared to chemical methods.

In this study, Vitamin Bl12 was produced from cheese whey using

Propionibacterium freudenreichii bacteria under anaerobic conditions.

The study reported that the best yield of vitamin B12 was achieved at the
concentration 10 mg | L of cobalt when 5 concentrations of cobalt (0 -5 -10 -
15-20) mg [ L were added. The vitamin B12 production was 556.03pg / 100 mi
in the medium and 1693.9 pg / 100 mL into the microbial cells.

Keywords: Propionibacterium freudenreichii, vitamin B12, cobalamin, pseudovitamin
B12.

* Food Engineer — Master of Biotechnology — PhD student at the College of Petroleum and Chemical
Engineering — Department of Food Engineering.

** Professor of Al-Baath University — College of Petroleum and Chemical Engineering — Department
of Food Engineering

*#** Professor at the University of Hama — Faculty of Veterinary Medicine — Department of Animal

Diseases

70



Journal of Hama University — vol.3 —=No.12 -2020 2020 sée (AU asal) — G alaal) — Blas dasls dlae

tdadiall-1
e oS Ala e STy 83iea Co3Hg3CO Ni4O 4P diliasll Linall 3 aaVLsKl) o BI2 (el duiy a3
seag bl 3 DlaBDl LB B12 (el dens ¢ 4y 8 las age cllisSl juaic aey Sl 15850 sl 553
O (el say sheall dugaall CLSH LS8 uias B 90 aly ¢ emad) Sleally ¢ leall anlall Jaall daal 53
B il aag ohe gy 5 Jlgn Liags 4 Baslladl) Gaall aliv + opalsally elpeall agallly 2 i san Joal
BI2 (elid amy . ol3al b awall Gl aalaaial 3 Jidl) oo Sale gy cpelidl 138 pas Jully 2S04
LS ¢ e JaSe pating ¢ leac) Gilgally Cudll sl i 23l aadiey L cililgall 5 Glal age Cpalis
1998 « Balls 2002 « Jan-Hendik 5 Hunik) sail ceaeS dalgll Lilsnl) CeY) & B12 (el il
.(2007 «Watanabe ¢

iB12 Gualid ekl yalel-
Lmpe S gl Ganball 05 - aand) Plie¥l 5 Cudll aall 3 & B12 faelid il st llal)
LS o BI12 (paalily dieanall daala¥) Jols agale cany 5 bl il Zanills B12 (el iy 4Ll
- (2007 Watanabe ) B12 (palid (ais aid B12 (uelid o dagiaall 450381
Y A dasdsl) daall bl ) By ledll (e zshE Baaxie dias (abel B12 (uelid (el iy
z Y dadall Lneaal) DAY e daliall gl ol ¢palid B12 cpaabish 3as5 . (2006 <Reynolds) e des,
Piao ¢ 2015 « ssys Wang ¢ 2017 « odajs Rabah) (g al) dalgll Caildaslly dalally d8Uall 2300 a)sal)
- (2004 « splag
: B12 (paliadl 403 jalaaali-
aalall 48130 Alald) a8 AV dal) @l aluad b oalod (<00 LyaSll 4S5 (3 BI2 cpalid <5
LY W B12 bl Gawest )l 481320 jaloadl) (laally claudly (mandly culally agalll Jia) Lulgeall daalaY) s
.(1998 «Ball ¢ 2007 Watanabe) B12 (ywbué o (g5a3 ¥ dalall
5l Bpaiall Aslill daall) dallee PIA oy Slgsall Jua) @3 danda¥) & Jadh el (<8 B12 (el ang
Agallal) dacal) dalaia \giacl Lslasy gy (2007 <Truswell <2013 copdlajs Watanabe) dac sl cilaiial
Dy bl eladl paes A dale duma CDISEL Sl ans (aiiy B12 Cpalis ali ey 3 ¢ (2008) ple
2012 «oplajs Marsh) Lufgall £36Y) @Digind LUS pre e il Glalill 8 Gageadl) 4ay e B12 j5e
.(2009 ¢Allen ¢
¢ Allen 2014 «lays Pawlak ) B12 cuebid aii ylad ol FSY) ol & Cginal) 5 sl 4als:
Dlgid e iy of oK AL Sliss s Aslgal)l iyl Jlaia Il alaa¥) ol Uy 2Lyl (2010
of oSa A L(2009 <Elmadfa 5 Singer 2012 «sdajs Marsh ) Jaiied) 8 B12 cpalishy Jial) e)3a])
pae 3} Jio Anglall Jilaglls Qeaing B12 (et 40al) cilaiiall e 53 58 B12 (i dallaal alicedd) Jall (55S
B12 (pelil dsial) 228 S aladialy il
o8 B12 onelis z) 3 Al LyaSll pasie assll a8 1S Cile Asbesl 3kl BI12¢jelis z ) an
LA i) Gl o sl deadad andall we il oalall Sall & Casnsl .5 jaial) 200080 Clatial)
«opdlajg Patel 2012 o33y Capozzi 2011 o33y LeBlanc 2009 (Burgess) 4a1aal) dxjall aiii )
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OSlginall mranst WS ¢ ) CallSs Baliy O 4uldal) colavinall 400300 dasal) 5aliyl dasylall o3 axanus (2012
Sl ) dslsd) e iy (2011 co5dlais LeBlanc) aliaall 13al) agallas 8 calisalidll (o aglsdre joyaly
(2012 csplejs Capozzi ) Lilues pall Cpaalisdll ol pmnions alaiinly 4.5133])

zw) L6 L. plantarum , L. reuteri, L. rossia S Lactobacillus s &\)ﬁ! Laals Y Bae Cjelal
. Pseudovitamin B12 zlul L dasiyeg 5,00 dabisall B12 JIKa1 o Juall Glay) cillileg B12 (aelis
56—  (DMBI) aisdl & oY) seag DA e Jdl &) e Pseudovitamin  Cabia
il Bje DA (e Ladiing (DMBI) Sy P. ferudenrichii LyiSs olasi) xie Ll . dimethylbenzimidozoie
) « Jan—Hendik 3 Hunik ¥1 s cuin ol (DMBI) S5 e Lactobacillus s)sa Wi BLUB [cobT?2
. (2002

ey Sus ¢ B12 (el e liall ) xie (5,6 — dimethylbenzimidazole) DMBI 5 LSl Ciliay
- B120sebis e sy SIS (5)5m DMBI yins (€ il S Tyg pem il

- (1983 <lagda)y Marwaha ¢2002 sy Martens 2011 <o)y Hugenschmidt)

sfid BI2 el 23eY) le) clagliuly 26050 Claadall 4SS o e (6 Al pew Y
Al sasgll LyaSll o B12 (i 21 sale podies Al dgdall dal) WSS o e P.Freudenreichii
eeadll cllee 8 B12 izl Wik L Wije caanal Sl DMBI (S5 e syl b Lalie
- (1998 <oy Bykhovsky )  Jlaall

Uaclsy B12 z1) o 8)adll GLES) (ha Bang 3538 3ay P. freudenreichii davls B12 ol £ & Gl Ty
. (1948 o) Rickes) dadal) dall clblsl)

Cile S s B12 bl e liall £ WU dalgal) 4,5<0 ¢l ST o P, freudenreichii <N (s %
zl) b Wla axdiey @lld xag B12 ppabidl daiil) JIKEY) zlw) o g3,y (GRAS) dual AlaS lisas Ly
(GRAS 4\ (y9x) P. freudenreichii oy \&))s Aare <Y Gylas B12 ¢yl

. (1989 «s5d3s Blanche 2000 « Shimizu s Miyano ¢2001 <3333 Roman)

o Ll Jawied Cum LY delical Al A8ls8 Y ASate e alal) Aulad) LS P ferudenrichii LiSs s
GAY) la¥) glsf e ST (Grumisadl ) (8 el W3S dag ¢ (o Grused) ) — Jliiad) Ol delia
-(2002 ¢ Jan—Hendik 5 Hunik )

Ol HradS lll (mes dsag Spasudl Gl & Propionibacterium freudenreichii LySs sas ]
P.freudenreichii Ly sai aexy 138 Glgdll WA G il S (gpausad) Gaal) o LeSe

L s Canms Baadl) Galiionn o g fill jaimas agdgeall €Y o ading saill Janss ol Juillg .
- (2012 «opdjy Dalmasso 2011 «o5dlays Hugenschmidt) (gyumsedl coall 3 35agall doghanll gyl
ot alel maaail L. reuteri 1098 ADLal alasiuly yasall Lgeall cada 2535 (2012) o55le3s Molina 13
S Bk sy aleng ed) andl) e ciluhall o388 B12 didat 23 38y ¢ Jalsal) gl 8 B12 el
- 6l aneall Jladll e JSED (e B12 e Jladll JSal ¢ Smaill duasiad

Lactobacillus plantarum a\siiul B12 palidg gl mea ~ ) (2011) Wpde)s Hugenschmidt <
Gl Baedll (aliiias Jagll 29 & Cus Juadll 4 SM39 , Propionibacterium freudenreichii DF 13
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Cun S 5eds ol aly Y jads Al D : Gilaye Lo i) 5 Cus, DMBI 15 mg/L, 5 mg/L
. B12 guaié 751 +/= 353 ng/mbL )

Lisugll LysSll e AP 100 5 LAB sl Lyl (40 AP 151 (2010) Lasdleys Hugenschmidt <o
B12 nelid (e duali) ol cidias 4 cudl . Jeadl) (e cllsill (aany B12 cpalib z1) 8 deriiudl PAB
- 2.5 ug/mL il &us DF1S Propionibacterium freudenreichii LyiSs alaisu) e

S5l s e Pseudomonas denitificans LysSs aladiul B12 cpelid z b (2015) odl)s Xia ol
Omalid (10 4.62198 pg/mL o Jganll 5 Cus Adlsa jedd Cagyla 5 (e eliill delical (gl aisallg
. B12

Y Propionibacterium shermanii i< Ao agisuyll duxia Galsi (e (2017) o555 Tanaka (Ko
5.2 mg/l daba¥l cisly s B12 fualud

Bacillus megateriuma s olaasuls Jalye ¢ e B12malid £l (2014) o5y Mohammed @
.204.64 g/l daly) caly cus

e (1955) Hargrove , Leviton Js . (U.S. Patent 2715602) 1955 sle & gl el msii o
las ) ALYl acs B12 el L) of 1Y) sely <33 . P freudenreichii avls; B12 7 ) dlec
b A Gyl Captels ¢ ) b one) A€y gl IS e saill e A g slly sl
SV 5 Ayl Lusgll o i 8y .0.8 HG/ML e B12 (el (e 38 sl ) Jgeasll a3y .dasda SV
i JelSIL ) olad)

s G dilai-2

oaliias acadl sl duas (e Propionibacterium - freudenreichii LysSi) aladials B12 (yaelid o) —1
. Byl

B12 aelid dalis) e (B12 paelid JKal (gy5 pall) el Jacesl diliaall cullis€ll daas 0 dud o =2

¢ Gl kg dge -3

p Gyl dga vV

bl el gaill Jaceg aladiod 5t gadll Jabeasl —

t e Al el 4dy Sisng s Jas :PPA

G385 oypdant & . PH=6.7 550 5all liSY (60 % W/V) 14 ml = sadll Galiiws 10 gr — gswy 5 gr
(2008) oeys Suomalainen sk

WBM 50ail) aliiuias acaall cpall Juaa -

(2016) oDy Chamlagain ik (38 oyuians

paady Jemall dalad 5 G ¢ slaa Ol A58 e ) s o 3l deae i) ok 1 Gaal) Juaa -
(1) &) Jsandl b LS ailiualse S dude Alasll CLEAY) (s o)yals dilialse
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Laanl) ga padiceall cpall Jae ciliialga (1) a8y Jgaad)

Loaal) ERIRA|

[Ls %] 6.5 LIS b)) saldl)
[l %] 0.35 Aawsl) Sl
Uy %] 0.9 gyl
[y %] 4.88 53O0 S

% 0.15 Al mea Gelad e 85350 8yalaall L gaall

6.3 pH
70000 Mg oy /L CoD
1.025Kg/L dadagl) A8ty

:Pretreatment of whey Juwaall 4315Y) dalleali-
Blas e 55y auall Juad didae (SN 38y Baad (Jeaall (8 229 A awall Sliag G cal s g Ll
b el Jain 0 55 a3y sl Jeds Ui 5 cauilin i 2L ooy Yol Ll g I3l i)
- (2016 « s5dys Teixeira) alasiny) <ol AxD0)
50 g s g (%15 aw) Jeadl) ad 30 200 g (u3)\S 3383 50 g Mg Jeadll (00 10 Kg ellas 2ie &5
lgie LS Gk alge %5.7 dss o (g5 e daan 9.7 Kgiole Ads¥) dalladll aay Lilias Iy ¢ Juadl) 0
(A sl el e %75 Jala ) 8SY S %4.53
&) asallly culall agaa (0 Wgide Jsuaall &5 ¢ Propionibacterium freudenreichii - dadiliocal) L) —
Sl —Caa€ AoV daagil) aslall daanalSY
: dariiual) Bigal) —
LC-10AD VP €18 asanll :aiuall Lk Shimadzu bk HPLC jlea
( Spherisor b ODS-Z 150 *4.6 mm, 5um ;Supelco)
gall SLL Kubota 3100 jhb (53<ll 3hall Juadll Slea
o i) acigg Audiall Jaluss¥) aiiail ainall UL SM300 bl ke sl —
= Ol aiell e o — bl (1 s seme — PH I GS Sles — DL Ay (S Guliie
ziuall 450k Co2 Incubator IT63 4dlsaY dials — jagiShanll lea
Gl dae il — Cagn — Ll — (g Glbl: Saaeie ASlgiue slge — piall S MHB00 (ulis (e
LY AaSaa dphallas salaw
: Methods of Research &adll i)k 4
laenty clalad) dayf el Jardl Jaad of oS
el Blee 8 i) @) ggallly Agial) ADL JESY) Jag jamat -1
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REWECI ERRPPSIRE B IRYCH [ SLE O AT, ESWENC R
ol Haeanll cilblee & 2 BU) toald) slac) -3

Aoysall Zanylall Tty Lyde Ldaall Blag¥) e Lyl pedill dlee olal -4

5 ve

s fealdd) Jauids

Ayl (385 AdlsaY gyl b oLl 3-4 52a 300C Ayl e (anag Jlal PPA Glbl e toall) (pe dane 336
- (2008) s3>e)s Suomalainen
t(Ueddll) ool LUs)-
: WBM saill oy jucaai—

Hugenschmidt) ikl s PH=6.4 dsseal) daps die jeddl Ll 3 paiiead] WBM sall Jas
5 5eall (aliiie (10 10 g8 deaall (e il JSI ddlialy Liad ¢ 2016 <opdla)s Chamlagain ¢ 2010 <opha)s

g 5 easirall i€ 0.2 g 5Tween 80 («0.1g 5 (W/W%60) asagall GSY Jolas (013 g
¢ Aol asanlinll Cilawgd e 100 Ml 5 Sairiall GluyS (40 0.02

(Tween 80-Mg-Mn) Jslas (1o 150 Ml ge (PH=5) 4icases dap Gall Jeae 700 ml - Lals, Yl Lt
Glasgilly GBS 5 80l Jolan 150 Ml e Juaiia J<5 4283 15 52 121 °C §ha 4 de daghad oy
-(pH 6.6)
O pire slae 5 mg/L bl s WBM daws (e 3als A o Jyeanll 88a alaasnll) Jd culiall Lls
- dawsll V(0.2 pm) _la b a0l
dilal asi . gaill Jas (e 100 ML gl IS 8 Balaw <13 il Guad (3 WBM saill dacsg 50 100 mL Liaa]
25 mL ylsies hadial) (5ol byl il 5 .(20—15-10-5-0) mg/l &dall 580l byl ) clls<l)
5 Teixeira ) &dla¥ gyl b o4 3 5ad 300 Canpll Lo gpian oDl edil cpalil salad) cilel
-(2016 « o)
ol g W5e foalll Jadasd axy g foald) WA g yaedil) Jasg (4 B12 S5 (el 0 : ggall) Judaaie
S5m0 0n (Asall dolaall 50 10 ML phasinls 5aedill e olew¥) s Bge (oald) dlae (DAY (e B12
plaa 8 adlaial) Dlee o aguagaall aibis ilials i) JSAN ) B12 (el Joa & JA (aeng asaiguall
-(2017) Deptula danh 3y ($5SHall Bl deadl) b ayall & ae Sl
((2011) Van dish Gy piall SUL HPLC Sles aladiali B12 55 Laas :B12 (b —
tHPLC jlga (o (ubil) 3@ digl) jucans
asiseall 2S5 )3 813) Asall Jolaall (e 10 M/L alasiuls Bse Jaall oo cillae 8 dudall DAL ABS (5
JSall slaig B12 Jisad args asmaseal) anlbis %1 (0100 pl cadnal & (PH=4.5 Jall jaes 20.7 mM 5
Jeall oo cillae o5 oali ol ales 8 i) 3)5 8 3285 30 5aal Aie Jle plas b ool Liad o5 Gaulial)
¢ 2015 « o3y Deptula ) Sl 3kl deadl) 55 PH=6.2 sl Jslaall (50 5 M/L & aisall G
. (2015¢ o3>y Chamlagain
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: i) -4
by edill Ty (8 B12 (Galid Lalw) o jiedill Jansg ) diliaal)l clligSl) B a6 (2) a8y Jsaadl o
-(ANOVA) One Way-Analyses Of Variance asly slail cplall Jalas 4035 aladiul goalill WA

) By (6 B12 (palid Ll lo et dacsy (oY) Ailiaall gl daS il it 1 (2) ) g

e LA A

»<B12 A 355 B12
alY) | Jagiall - asY) | Jaugial , . ERIP

LAl b | T ~
Shaal) | alaal) Shaal) | alaal) - Lal | mgfL

i g/100 mLp : g/100 mLp

226.01 38.12 1

226.23 38.22 2

226.05 38.13 3
0.4962 225.96 0.4406 38.01 0

225.01 37.12 4

226.45 38.32 5

226.03 38.12 6

687.44 195.9 1

686.84 194.9 2

685.04 192.9 3
1.6366 685.50 1.2356 194.83 5

685.51 195.8 4

682.74 193.8 5

685.44 195.7 6

1694.23 556.41 1

1693.15 555.82 2

1695.05 557.45 3
0.8692 1693.9 1.2916 556.03 10

1692.65 553.62 4

1694.22 556.45 5

1694.25 556.42 6

1194.19 336.02 1

1193.19 335.32 2

1194.12 336.02 3
0.5836 1193.6 0.4033  335.79 15

1193.04 335.22 4

1194.08 336.12 5

1192.99 336.02 6

501.15 125.56 1

500.46 123.47 2

449.39 122.56 3
21.042 492.34 1.2982 124.30 20

500.55 123.43 4

501.12 125.31 5

501.35 125.46 6

B12 (alit duali] o d8liaall culligSll £aS 8l bl Aslas¥) il (8) o8y Jpanlly (3) o8y Jsaall s LS

sl e (sl DA By el Ly i
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o oaadil) Jay (B B12 (ppalih Aiali) Ao Adlaal) calligSl) dua il milisd Lilasy) il :(3) a8y Jgaal)

P Adlaay) | F Ldd sl Clagpall gl | Clagsall ggana | duilasy) 4l hl
MS SS DF
0.0021 5.76 247 988 4| BETWEEN
1.047 26.18 25 WITHIN
988 29 TOTAL

- oAbl WA (B B12 (aalid Aali) Lo dilaal) culligSl) duas il milisd Luilas¥) il @ (4) o) Jgsa

P ALyl b L) | Clagall bugie | clagall gsane 3;.»-\” Lo
F MS SS DF Zuilaay)
0.0014 69 206 824 4| BETWEEN
89.36 2234.03 25 WITHIN
824 29 TOTAL

il LSl 3S15 s pg/100 ML AN b Lpde Jsemall 5 3l B12 385 (1) Ay JSEH Cn LS
. (20-15-10-5-0) (Mg/L) LS ;s Jausl

g/100mL p ASUB12 S 5 o gia

626.81

1530.21

2250.67

883.44

264.13

20 CO

15 CO

10 CO

5 CO

mg/L i) o gl Cilidaal) cully o<} 38 5

0 Co

(20-15-10-5-0)(Mg/L) cllus<) 315 cun pg/100 ML A<l B12 585 Jaugia :(1) oy JSil
. el Jaug! ddLaal)
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Loyl WAL (39 Jassia Ao aedill Jacgl Ailiaall culliol 40 il il (2) &8y IS8l G WS
Al Hreddl) Glblee @)y <l

/100 ml 4kl LYAY ¢35 Jac gia

B g/100 ml Akl WA ()5 o gia

FTibii

\\

20 CO 15 CO 10 CO 5 CO 0 Co
mg/L sadil) Jas ol Ciliaal) il oS 38 5

sl oa Gyl LOIAD 015 ol paadl Jmung! ciliaal) clligSl) 3658 e el ¢ (2) o, g
: A8l -5

WIS g saedtl Loy 3 AaS)jiall BI2 (el dalis) A (4) dua daydg daaly dugine (39 2gng duall cind
(P) (15— 10) 3:Sal ge laall (5= 0) callisSl) (@3S G dnsinall g al) sl LS ¢(P < 0,05 ) ggaldl
O Aagne Lsinall Gyl Cansealy, (20 = 10 ) GiSl o Adas Augine <3 Byl b Canaly < 0.05
.2016 «opda)s Chamlagain a« ilsi 1345 P>0.05 (20 — 5 ) S5l
aie B Cadgs daga Zualiy) oda axig P 226.01 g/100 ML _lsies cullisSl Zilial (o0 B12 (pnalish duali) cualy
LSl Esle e B e e Jpamnlly BI2 (paelishs ol
Lgie gl Gun 10 mg/L laies clligSl) dilia) vie Zaali) el cafiagy callisSl dilia) e B12 dualy) )
Ailiadl) LSl A 50l aie g B 2250.67 g/100 Ml )le Lo (Loald) WIS + Jang ) S B12 (jalid doal)
G5 1305 t5ald) DA e bl yemind oand) bl il fay Cum (bl dali) ey dad 028 3b
. (2011 <529 Hugenschmidt ¢2016 <53y Chamlagain) as
s38 ia3.225.96 % 0.4962 P g/100 Ml clile uadil) Jacegl i€l d8lin) (on B12 (pnalih Fualis) sy
Laip Cus B12 £ b Lage Slale cllusl) aasg ¢ CalligSll e 5 )5 1 LSl Apcally A g 3l
gr uspjsx\ Ala) a3 WS ¢ Qb e (aild jig ae BI2 W) 2l P. freudenreichii 3 s« 83L)
ALY me s jeliia e L st e
Dlgicd Julls (2015 « EFSA NDA Panel) ¢l a5l i 4 pg ool $Dlgia jlae¥) cuns 3331 o
Al ) dalal Og A8l clalosy) o P. freudenreichii o)l eaal) L802al) clatiall (e 34 ml
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¢ oka)g Deptulas 2011 «odays Hugenschmidt <2016 «o5dla)y Chamlagain) ae (élsy 13ag  clligsl)
- (2017
: Gluagilly clalitiy) -6
Lol bl il Ty e aa i BI2 Gl o € 58l L uedall Jassgd diliaal) clly o) S (of i
doeal 3 aa3 CllsSl AiLa) (o BI2 Al of LhaY LS Aaldl) Jb Wby tsoldl Jai e Jasd Cum
B12 ek dilsanll GOV 32l clie) aa (3ilsh 1305 AR DU mlla 3 mite o Jpeantl] dually
- Jaussll LK1 dalials maaid Alle Aalul B12 zl) juedil) ddee (e Cangll (5 Lovie
Ay LSl dilal (50 B12 (el ) a2l cllisSI e &l sale Las) (S ddiinall Silay) &
BI2 (el 2 i geiie e Jpemnlly 2 Y1 AS s
D aahall=7
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Elastic Modulus ofthe Recycled Aggregate Concreteandthe Effect ofthe

NaturalPozzolana
Associate prof: kassem alzouhayli*
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Abstract:

Resesearch and experimental study have been conducted to evaluate the influence of the
recycled aggregates on the several mechanical properties ofrecyclied aggregate
concrete(RAC), specially studying the elastic modulas. Natural aggregates were replaced
by several ratios of recycled aggregates (0%, 50%, 75%, and 100%).Three cases were
tested. The first case,the cement is not added or replaced by natural pozzolana. The second
case, 15% of cement's weight is replaced by natural pozzolana. The third one,adding the
natural Pozzolana which is equal to 15% of cement's weight.The studyfinidings showed that
the modulus of elasticity decreases as the recycled aggregates increase. In addition, using
of 15% of pozzolana as an additive with 50% of recyclied aggregate (RA)showed an
improvement incompressione strength and modulus of elasticity, especially at the age of
120 days. Whereas, the recycled aggregate concrete strength was approximately equal to

97% and 103% of the natural aggregate concrete in both 28 and 120 days respectively.

Key words: recyclied aggregate, natural pozzolana, modulud of elasticity.

* Associate Prof (now retired), Damascus University, Faculty of Civil Engineering, Structural

Engineering Department.
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Abstract:

It is clear to everyone that college admission is a strategic process at the country level, and is
very important for citizens of all categories. This process receives attention from all divisions of
society, students, families, and the educational sector in general. It is necessary to pay attention
to the smallest details, and 