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Magnetization resistance Rm (Ohm) = 80, Magnetization inductance Lm (H) = 0.25465
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Design and Implementation of Simulation Program for Electrical Power
Stations Using Matlab Program

Raad S. Mahmood, Mazin A. Hamid, Mahir H. Hammed, Ahmed N. Ahmed, Mayson Z. Ibrahim
Alkrama factory, Military Industries Company, Military Industrialization Corporation, Iraq
k01@scmi.gov.ig

Abstract

Due to technical difficulty in conducting practical tests on high power circuits and high ricks to its
employees, an integrated program was designed using PC by which the power stations can be
simulated in the form of subunits. These units are based on mathematical models that enable
specialists to build simulation systems for power systems represent, test, determine their response
to variables, and malfunctions using software with high accuracy and different options to reduce
the cost of laboratory equipment and implementation tests. The system achieves the protection of
the user from the dangers of exposure to electric shock with the possibility of viewing, recording
and analyzing the results. The practical results, prove the effectiveness of the designed model to
obtain accurate results with high flexibility in accepting any change in the composition,
components and coefficients of the model quickly and easily with the possibility of display
different variables as a result of the time simulation. This model can allow the trainee or examiner
or designer to identify the components of the experiment and the expected results before
conducting them in laboratory. This simulation program also provides the ability to view and
record time response values in parts of microseconds to be used in transient response tests that
substitute solve of degree complex differential equation.

Keywords: Electric Network ,MATLAB , SIMULINK ,Power Station
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Abstract

As a result of the tremendous development in the manufacture and production of concrete in recent
years, the search for less expensive materials in the concrete industry has necessitated the use of silica
dust, which is a by-product in the manufacture of silicon alloys and glass industries, known for
condensed silica dust, microscopic silica, dust. Silica chimneys, flying dust... etc. In view of its cheaper
price compared to cement and the large number of types referred to above, in this research the silica
dust obtained from the stacks of glass factories was used as a partial substitute for cement.

The aim of the research is to find more effective materials to be added to concrete, which are materials
other than aggregate, cement and water added to the concrete mixture during mixing directly in order
to give it certain properties such as improving the operability and obtaining high resistance concrete.
In this research, additives (plasticizers) have been used in proportions (5,3,1)% of the weight of the
cement, as plasticizers are polymeric materials that take various chemical formulations that are added
to the concrete mixture in order to give the concrete certain properties such as: improving the operability
of concrete without increasing the mixing water, Obtaining highly resistant concrete, obtaining water
impermeable concrete. Where the appropriate type of plasticizer was chosen in terms of cost and
compatibility with the cement used and available in the local market, which gave positive results in
mechanical and surface examinations, as the concrete with (7)% silica dust and (5)% plasticizer were
the highest granular size and roughness. This explains the result of the high compressive strength.

Keywords: Polymer concrete, Silica dust, Plasticizers, Polymers
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Production of Detergent Powder for Colored Textiles

Nabil Aziz Mohammad1* , Rana Hammed merzal, Angam Adel Abdel-Mohssen, Hind
Sahab Mohssen
The state Company For Food Industry, Ministry of Industry And Minerals
dirmanager@fisc.industry.gov.iq

Abstract
The aim of study is to produce detergent powder for colored textiles for ( washing machine &
automatic washing machine ) , This new product will be added to the others that already had
been manufactured by our company.
Powder detergent industry was evaluated through withdrawal of random samples of raw
material , semi final product and final product from ( Rasheed , Mamoon , Mua'tassim factories
) compared with imported powder detergent .
Lots of laboratory experiments have been done in the Alternative Research Laboratory of the
company to reach the final version of powder detergent depending on lIraqi Standard
Specification from central organization for Standardization and quality control.
Studying the comparative functional properties between the prepared formula with the
Imported analogous through detergency by the Terg-o-tometer Instrument and Standard Grey
Scales depending on Iragi standard specification no. (116/1990)
The result showed the stability of the prepared formula in cloths that proved the efficiency of
the formula in textile cloths were good according to the report issued by research and Industrial
development / al-teraz Center for textile and leather researches .
Pilot batch has been produced in Al-Mammon factory and after passing all the physical and
chemical analysis , this product has been approved in the production plan
Process contexts deviations such as un accurate weighing scales , automatic control devices ,
un activated working devices ... ets , where studied and analysis too .
The sample of powder detergent prepared in the lab recorded a high economic profits
compared with products powder available in the market.

Keywords :- Detergent powder, Colored textiles, Detergency, Stability .

27



Iragi Journal of Industrial Research VVol.7 No 2 (2020)

ISSN 2226-0722
Iragi Journal of Industrial Research

G Al AN Lalatd) g 488a 44 glale &l g asanal
e 2d ) 52 e Gra ppen ddilae jla i
G adl-alass- aleall g deliall 3 ) ) g-dalal) Iy A8 H8-cileaddl) g dalal) dilualldy o S 4G H G
B adlodlan alaal) g deliall 5 ) 5 g-dalall (Ao 38y 0 ghaill g Caali?
G adlalan aleal) g deliall 3 ) ) g-dalal) Iy &S yho y ghaill g Eaad) 3
sattarjabbarabd@gmail.com

sAadAl)

ool e Uslia @lld e 45 jiall 55 hally ) (5 el LpaaSU Gy yall )WY Lashaia 5f len goinall alall cels
Cilide 3 sa 5l s Cilara 5 Sa (ge aibiaall s Jalaall i ol Adiaall 41 850 g sall o) g dalaldl 5 dalall CilSliaall 5 palalal)
053 o) 138 Ui apenaill b o 5 il yhad (S8 Lee Jalaall i (o e 5 <l JLRIS) JLaidV) day jpull 5 ALEN o sal) ¢ 53
iy o) a1 128 5 Ld AlaSa o Jal g la golall 5 <l g 330 ) aladind &5 G Alled 5 daguny 4pala) da shaiall 43 5 IV i) sl
) zlia sda <l SIAN 5 ilallaal) 5 ALalSiall il gall ¢y STy dan Aliia Jlae Ay Julill e Jsh GllX g aiad (ad ) 4da
Led AN Sl aal) oy edilpnall gy dpabiaril y dnsuss o ghaiall G g1 . o e 5 daa il 55 il (g 5 AT liale
AS jaie (i sacliy (15 X 12)em o (Sall 5ale (4 Ao siumn <l IS) iy o ot 2 &g S 5ol
U A5 (33ne Lt (55 A Apaal) (5N Clashaial) (e o) dibaall ol da glaiall e i ASH 8855 JASY (Slot)
S o ol A o gl Apaaldl 5 Al i) g 53 AS ae Jalall aabaioss de shaiall 028 Of LS 438 A it Gl
Y pany Al g Aaall Al 5 5adna L ) Aaldl) 5 da sSall Sl gall 5 S AN 3 33 )all e I3 Ae giia Cila slaia
o 8yl o) I el ) (5 ke Cadia) ) Ala) Ll 3 dgall iy s Lpnand 4 smn pn il S0 £ 5 e T pn Jany
Al s Ayl ilud J siany Lol Al el g0 2y a5 o shady 4S i)
ol Sl o) il AS e Jand Labal 5 aladin¥) g Gopall 1N L shie ayiali s arenal s Canall 138 (e Cangl) o8 @l
138 dlac ) &5 Leda) (e il s ASEAN 03¢ Canlio Ja Jiady (gl Cadl I 46S (e olinin¥) aae ) dpaal) I dgadll (e
Al eyl 3 Grlae 5 ) AY) 8 L e s it malill Gaamdll DA (e s slaiall 538 e zlad (g () sinlll S5 Can
AV Y 8 e sl il shaiall ada (ha dpall sty () gum 0 LS Uad (535 (0035 4

Slan 5 I Al s 355 AV RS e 5 sl 50m pa fs slaiey L Jasi il o shaiall o385k oty of ¢y sl 5@
Glilee e JoY) Aa el Aaldll el el e e 5 daad) Gl atallan g Hhadll Ca gal) o jlail iaall Ao pully clakaY)
Gl Aadls
Ol g8l pall Cluatia g cadl S -5 yall dallaa g CalS — Fire alarm systems -Gl )1l cila ghaie sdualisal) culalSl)
2020© Corporation of Research and Industrial Development. All rights reserved

-

dadial) ]
Gooall I3 da shaie Jae (g Ala e anl U0 3 55 puitial) Cilismeniall 5 ol S pa (Bausiily Jaad By yall 1301 A slaie
JSi A ) sall) ) oS o (g Aanlil) 5 3 ySaall il HLEY) a3l Gysh e Lelae Tay Gl el da shaiall o L s LY
A (e 5L o Hlialy A shaiall a8 o5 (Al JalS axd Bl Y) 5 A sSal) el g il il 5 Al Ca g b aliiie
AR 5 Al e Jalaill 8 5 DAY Al al) ) J gl a2 A shaiall JSIA (e Sigaas (a2l slhac]
Cadl S 5 lsnia I zUiad 3 sakaad) ) Adagesd) Lead) S5 Alapad) (e 8 Lualle 58 siall (3 pall 1) e slaia (o
pamy llia G LS| (Ale Gl S5 el adl 55 ja Bl S5 A all S 4y - Model: SIC-E L) A
1 Lgie 33 5a) e Jalail ie Lgile | e o sllaal) dagall Jal 2l

28



Iragi Journal of Industrial Research VVol.7 No 2 (2020)

Adadil) Jal gaall g < SUNS) Ol ding yuad) 3l sall (331 Lgiad L Lagh alias 3l 5 Lgdsan (Sl 331 all g1l (]
S OAY) Al slall 5 (el sall Lgia s il oS i sall 5 Al je I ) 5 LS Lea 5 (LB 5 QLEAY) 5 gy
; e s

_C_gﬁé.n_g\éﬂuol.ﬁd\ &}@Y\&&J\&Q\SA\@\P (c_\

Jiae o) Ailaially 458 280 98 0l 58 i Ja & sha il Ay 5 A siall 5 Agaladl 5l yal) Ao i Adamall Cig I (2
Slevall ol ) Y dua jme A b gl o B nhlina

3 gl Jie) sl jeal shal e i o Sy Aeaiioaall ol sall Ja g Akl @lli 5 Gu ey 2 BLidll g 5 (2
JE) L Adle O pal 5l a2 50 Ja s Clelad] ol e 53 a0 s

; (s Bl g3l -1

(Bl elalaY Ialaaind Gy al) L cadiy ) dikaiall ¢ 3MA) dal (e
‘Gl oe adsl 1-2
5] () B Sl At 020 st o By pall 0SB AatuY ) e g 5 Gapall iS5 1) Al (ge (puni ) m 3
&\f@éﬁ)}«ﬂu u\ clﬁla:)“J\ﬁb?j‘ﬁf}\u&\J‘M|@&JP}A\ J\JBY‘&.CJAMJ\ JJBM@)A}&.:\W
RPSA
roily LaS g aSaill 5 oSl 85 Lganan (815 (331 ) L) dadail (e e 3 Sl

(1) @b, Jss
Gl Cleaia e 53

dihaia o lgiany Alaiall Cadl K1) de sana off Slo ading 2l JLaill 8 :Conventional System  sadidl oUaill - ({
Bl S i€y g dibaiall o2 (& () iy @ ey LA (e ) Al 38 e I3 Jaxd Aigea

24l Akaiall (8 Lgumny Alaiall ) Sl de sane o o daing o3I ALl 5 :Addressable System ¢ siee alda (o
) g S B8 ) Gl ek aSaill Aa gl e (8 ya ey Ledie adl Cumy RBISH gy am gy N SWY eland 5 a8 )
ol & gan delu g dalaidl

21 a5 4 gl (il Lotadl (5 sad) 1) A glate arana vie Gluwal) 8 aa g8 ) i) any llin

8n 52000 oo 258 Y Lhdast 5 ) ALK dalu)

80e e 60 ) dead dalie iy laall Calls

2o e 50 () dhai dalise oz 5 ) all adls

azady s caayn 5ia 30 (oa ool L oo ) Akl JOA &) e a1 iy oS 3 dlial) ddlosall

Adleall LY 8 Gl mbiae aladi)

galall alaill 6 il 20 e aad gl Y dad 8 Call S dae 3 5 Y o g adl Jlie V) b

BomS A 2 ma b ypra e sae e g g OIS ¢ s aal g ) dads Leiuhaat (Say saa) 5l Aslald) e

sl 1) cila slaia Jas 41 2-2
laall (o 8 aliiie (<5 de ) sall) cadl K e dalill o 5 Saall col HLEY) 2Dl 3 e daghaiall sda Jee Ty
e (A 2D oo E) il a S e 2
Lein 0o LAY Ciilda ol 48K e 5 jlasally o 8 ) aSail) 5as 5 85 ,LEY) 028 Laia) hasy oy S (el 5 ol il

29


http://www.zonasecurity.com/%D8%AC%D9%87%D8%A7%D8%B2-%D8%A7%D9%84%D8%A5%D9%86%D8%B0%D8%A7%D8%B1-%D9%85%D9%86-%D8%A7%D9%84%D8%AD%D8%B1%D9%8A%D9%82-%D8%A7%D9%84%D9%85%D8%AA%D9%83%D8%A7%D9%85%D9%84-%D9%81%D9%8A-%D8%A7%D9%84%D8%B3/
https://ar.wikipedia.org/wiki/%D8%B6%D9%88%D8%B6%D8%A7%D8%A1
https://ar.wikipedia.org/wiki/%D8%AD%D8%B1%D9%8A%D9%82
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%AD%D8%B1%D9%8A%D9%82
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%AF%D8%AE%D8%A7%D9%86
https://ar.wikipedia.org/wiki/%D9%85%D8%AA%D8%B1
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%AD%D8%B1%D8%A7%D8%B1%D8%A9
https://ar.wikipedia.org/wiki/%D9%85%D8%AA%D8%B1
https://ar.wikipedia.org/wiki/%D9%85%D8%AA%D8%B1

Iragi Journal of Industrial Research VVol.7 No 2 (2020)
ol Y Jaieliy o 85 &5 (g5 4 )8l 5 (ZONES) ek shad 5 aSISI 5 paisall 451200 48 jall e Ao 5O il gl 5 2 gally Lgbadas
myéﬂ\bhjw@;cﬁ}hm%ﬁ@éﬁﬂ\ Q}hm‘;ﬁ}m}‘fﬁj\mi\ c.Lk.C}_i-u\.:uM @JLAA}QL@.L\AM}
ps oad Ol e ssinty (oSl ) g ladil Alla 8 L Jead Apdaliiad iy e 835 3a5 (508 50 <68 220) Jaeas
A.Ajﬂ“sﬂd.kc Q}hubsﬁ‘;}m‘)\m“ b‘)mj ;&Gpe}ﬂ}‘smﬂ‘ Jl.ﬁ;y‘ @JLSA}.\DJJJA} JL\.\” b.l}c Qe a_al.g)LL.d\ u;.ﬁu
£JaY ale 1) elac Y # Uiy Liayl 335 3a s iy jUadll Juad Al 5o i) o Ui Al 8 5l aUail) il S (e 6 3 s 0
1 aal) U 5SSl Jom 5 oyl 5 St CHEY lld 5 iy 5" Tl ) e gy 535 35 o 5ol

;gh!.“k},ﬂ\ =2

Closvniall g1 656 (o aaal) 2 g g Jliie W) Cpamy (pAAT L jiae A 5 SV 30 ool (pe 53S0 LR 5 ool (e dandl o)yl aay
@m,hwazeﬁgtg_uds@ci_ymx.m\ﬁ}d:d;zq,_jt}sds&&au\sﬂﬂ\@a)uaﬂa\)ud\jouaﬂ@ﬁ)\}m@
A A Ll ge a6l (2) @) S (G e LS5 & 53 S e U (33 yad) 100 de shaie

sda glilal) il ga 1-3
A o1 52 e A glaiall o <5
)5S 5 A ghaiall of Jal 403 (24v- A DC) 5,8 jeae @
SIS 4l il (4Z0neS) (0 SS) e panan Slead) OIS 135 ((Zones) adl S o shad Aay i Jady 5 SN @S e

A
eliia) c_dns.d Lg)si (F.F) B3yl g3 yilall Q}A@Jﬁgﬂ (Flip- Flop)i-.Uasz)i\q Jady g aniall M@})SSM QS e

ol il $SI Jlae G gany 4w SIS 5 (33 oy 4t A shaiall () sl Ll (el e shaial) ol (o) oS glad
Lk shas

ey Ll (8 355 y50all 038 g ¢ Sl Sl lll ¢ Uil Al e shiall Lgdle Jand (24y DC) 4ty (a5 yla aa 58 @
T3 W ad Jues)

sda gliial) Joo ja20 2-3

(IC's) ALalSiall yil gall aladiul ) g3 Jadh ) ghawnad) il Jand g 2008 g Adagsy 443 5 S ) gy Jand (K1 plaiall aranalt o3
Ao stlaall o sall e SN andll 58 65 SIS 5 cdad giall Jlae ) A dlaia) a5 ¢ 281K Jylidd ella
(el )LAM J\:tﬂ\ LA‘-’ 3)3\35\ d;\,_uﬁ Adlizy (Zone) d.\,_ﬁuj Bas) 4 :’\.c)mjajam = (3) 63) JG éﬁ).d\ Jahall
A ey Allaill Ala 5 (64 PA) axi Y Sl Sl L) ola s o Gaoa a0 Vs da sy pe Gueaiall ) CadiSll S
I8 A5 IV 5 il Juses el g ) G BA 138 5 (75-100 MA) EISIL Sl Ll ¢ 5Sé5 ) jall ) glaall
Lagd D ¢ el s 3o yall & amy aguiill 5yl (33Ual 5 (38l unaill J Y1 0 3a () ansly Jadadall of maansill (e aa3ls
il SN aal xd ) 5 Cadl Sl Jaa i dasha b Jhe 3sa s Ol dakaiiie alias selial s yia 4xie $AULY 5 (3821 Guuaill
allSl) pd ) Alla A dadll adalli g idls S s 55 55 (815 6 ) 51 e (Zone) daddly Ak 5 ye il SI) ) lie ) Gum a3l
(VS o A shaiall Jee Jalat ) s (2 - €) By JSEIL Cpne LS Bac B (ge uneniall

&8 (64 PA) Dl (S Laxisé (Janll Gulad (& (TR3, 4,5) <l st il 5 R2 e gliall 055 V1AW 8 (1)
D) (S B oall 3 ) Ji 8 s A5 23 258 058 R2 e aeall (38 i Bags a5a aae Al
Jarndiy 45 2t (5-23V) (e 4l il L0 138 (5-7v) 25350 R2 4l Lo agall 558 055 (75- 100 mA)
E a5 L6 s 5aS TRE 5 468 s S TRE 5 sl s a8 (Switching) w Bl s 8 lideS TR3
b o5 RL2 Lol dedily R2 (o agadl (58 (8 <slii 0 g o) Apaal) g Aapall cliloal) ae 23308 a5
3208 3y all dgiall 3 jilall & gpa ket e Jaadl (Flip- Flop) gkl 3 512 ) D6 32 b g 24y 4l 6
O G JAIS BaagY s Fluadl )V FF 33 (e 24y Ja QXS D3 3ald 5 S zluadd) JI24y J5 D6
bl 3 30 Gulad ol adal Cgan Al 3 FUF 3530 (124 J8 D4 sy | FLF 500 Jaacdiil 24y Jus D7 saili

CGin D1 DA (e e adld (Adle i Akl 5 aiad S el su) Sl o 6l (TR1,TR2, D1) e oS SG) ¢ 30l (2)
ba e laaa) ad g calil KU Ela 58 g Ualil Als A5 (0.5V - 0.7V) O sl D1 sl o sea (38 ) <4
Mt « DI (Ao dea 38 2w Y Ml jhia ol Cguna 52 (58 D1 aslall Jlall Ll lé (Zone) de seaall
Ll As JS TR 5 sl Aa aS (Switching) gw Bl 5 i Ladl #UiS TR2 Jsdiis D1 e Gaillall (yila (a

30



Iragi Journal of Industrial Research VVol.7 No 2 (2020)

s s wakill (Flip- Flop) ! F.F wbl\ il 3 il () 24y Al 050 058 o RLL Lol Jeddl
}\ﬁ)ma).\\i_‘\);ymu}ub )MWu)mt\Lm}uﬂbﬂd)MCw\u\JD3ﬁcmLAA\
_MJQLQQMSMD)HW?JQJ‘LJM‘}S”L\&)

A jagd) (5 pal) g 5 i XS 5 (4) ISl b WS (FLF) el 5 &saall andai 3 55l (g (5585 S S (3)

Ao 53 Jand 4560 (Flip- Flop) 50038 ¢Jandls W ) paial 4 jUadl o SIS Al 56 Ll o Uaisl c¥ls b

R 5 By oy Laie D7 e J oY1 I YA e 24y Al i jead C1, C2 Glawidl SIS TR6 |, TR7

8 daxi AN (Flip- Flop) 3 Wi 3155 (3-5) JS RL3 bl dMA (a3 jilall & gn ke e 5 00 Josid

Al kel 3 000 Jae udi Joid DA DA e 24V 4l sy et Call Sl aa ad ) ol Guads 8 JIA Cpan Alls

Isay ) el A glaiall dgal 5 8 e s 4uie Jadiy (ZONe) b pald jeal) Fluadll ¢ sia skl (FF)
il SIS gl Ollua i A A

ik WS35 D10, D11 (Ao aiat g Allad g Adagiss Lelae 5 S8 - (5) a8 JSG A LS & jUaill Jualis g a3 502 (4)

5 s Jlead) Dlgind G Cua] (24- 26VDC) Jsdill s (s sa (all Hume gl Al paddlls B
[oadll JWS) xie 35MA S deasrs 250MA s (26.5V) 4l i e 4 jUad) g Jli o5 320MA s dale
TR10 Jai o2 (0.5-0.7v) 4l 8 4ile i D10 e (smn 0ad L gld oad ) a4y jlUaall cilS 134
J5 Gl (e LGSV (o iy jUal) oy 581 WIS 5 LML aniilly Galil luaall slind (ON) dis 5 Al b 0055y
D10 & (e 5 )5 e pae (Ml dy Uad) 431 68 ae joiaall 43 68 Jolatié () JaiS; o) () bl 3o lual
e O plaadly L) Sl oS comdl) JUSY daall 0o ol pliae g MUl TR0 i sid
(Fusible)ilesll oa 2 20) 4 slaall

Dhis Al ol L el Ll gt <Y i (24v DC) 4xtad) ) (220V AC) (e 5380 Jysad 353l (@
&8 0sSes TR1T o5 4dde (0.5- 0.7v) 4l b a5 i 1385 Sleadl ol sal (N D11 IS e e &yl
elisesll Jras aa o) (A ebias (Au g 4 )Uad) Jeldy (aldll (LM2) zluad! sbiay s (ON) dia 58 Alls
SOl (e o) JLaS) Al 5 (220v AC)

Ola) Glef an (Ao 55 m 35as o RS s s el s Al Jadl ) QASI Yl Alls
5 shidl s Zaall 3362 & s sases dasiiall (SWYT ¢poaalls Jalaall 3 dalas JLalls Y ce il s
gy demnd Con s | Awedt S Jhe i (058 AT laal (A ) 508 ) semy 0l KU Calaii b Lgiallaa

A IV A sl Jala (fialall O (e (2) @8 JSA (8 a9 LaS e shaially dualadl 4 5 SSIY) ) sall paess oLy 5
Ga U a pal 485l Bamia Glo L pdita Lebi jats pans we LDl s Lemand U8 Lpand o35 dalal) JLa 8S,5 B
488135 ) gan gl 2V é\}d&.}&;.u‘fl.g_\“ @J\AJ\ JGed) Al éﬁég@;&n@\ﬁmﬁ\f‘sﬁjﬂﬁy‘ j\jﬂ\ﬁ\ﬁjﬁ.«dﬂ\
A sally agl) Jalii g Ao shaiall Gandl) il (ul 5 48 je Conga

31



Iragi Journal of Industrial Research Vol.7 No 2 (2020)

B

+ +
—_— >
Zone ouT
IN [ERIVENY 3acld ‘;\

_ - ]
—_—> —_—>
NN

Jaa 55 3ac ally (uesiall s 2ie
(2-1) kaiall

(b) (b)

32



Iragi Journal of Industrial Research Vol.7 No 2 (2020)

(2) f, 84
(ilS) unia 326 (C) A 5 el e 2 A shaiall i HIS aa) (D) Gaall )1l A ks ()
R2
Zone IN
F 180Q 5w o
(g—Hl?l—‘ /
R5 3300 -
s1 o/ D5 A ORL2
+24v
A JTR1 TRS
BD136 BD136 '
+24v TR5 \_
— BD136
RL1 D2
. f -
D3 q
PHe- () — - 08
D4 S D7
—— To FF2 C+—jd——
(3) piy 8

(For one Zone) <luluall (e 82al 5 de ganal adada Sl

33



Iragi Journal of Industrial Research Vol.7 No 2 (2020)

From D7 i;
24 +24v
! R5 R6 1($KYQ —®
4.7KQ 10KQ I
ATOpF D8 RL3
+50v
i I =
I\ TR7 T
Flip- Flop (2) R C1 - OUT Speaker
” YA
O g aahali 3 il b |
3 Ll C2 220pF 50v
® ® _i_
C3 200pF 50v =
+
|
TRS =
Flip- Flop (1) BD651 TR9
> =
1 Fi|
o gl a3 53 C4 330uF
) 50v R +24v
R8 R9 R10
4.7KQ 10KQ 10KQ
From D7
24v *
> L
(4) 8, st

Q}A}\};}mj‘c_\bs.l‘):\\jddla:\

34



Iragi Journal of Industrial Research Vol.7 No 2 (2020)

Charging Lamp 24v

—)

— M1
22 Q
D10 D11
6A10 6A10
.« (¢ \
TR
BD 136 TR11
. + BD 163
22Q
24v 9AH
Out 24v
Battery Py PN >
Battery Lamp
LM2 24y
Power Supply
24v DC
(5) A, Jss

_)J.\.a.d\ & Q\J L@JJL_\SJ R_ULL;.J\ L)M '5_):\\&

35



Iragi Journal of Industrial Research Vol.7 No 2 (2020)

48U g Culld\ -3
roil Lo 3 08 cCamia ) By a0 Aa glata ool 50 LS e Cayaill a jal
OB A 5) By aa 53 Y s da s pe uaial) 5l CRBISH (IS 13 cCallSIL Slall Ll e s il Jasds slaie Y ) ks (d
75-) Cadlsll plall il o sS85 )l sall o) glaall 4 jad s Allaidl Ala 85 (64 PA) =iy Y allslly Ll Ll
s ppanaill & e V) iy MAY) Q508 2 s sSIV) 5 all Jasnd el e ol C G3LAN 138 5 (100 MA
Ll el 5l A8Ey el
(Self-Test) Ll leanil da shaiall Jals miilia 5 dlas aual g8 5 Jo sladl) i 5 (3l milie doa 5 el (8 (o5 (@
At X 5 (3 ja gan 4 A shaiall Of g L Jlaall (g aaill da glaiall i Ca) Sl Jashad b Jhe Gigan Alls B
Lebsha o adl SIL Jlae &saa,
S LEY Lelaial JYA (e Walad cidl s (Al S G sadl) Lhaay) Ladgas Lytide Loeand s dashaiall 4505 (&
L i) 5yl pall Cilayn B iasd Cua aasall LU 3 geall s gl 4giall LEdUal 5 Cal S
O e s S e (s gt Al Aaladl (n 4S 55 Jalae sl e Ltaiay Sl sae Jala (0 - 50)°C i yall 5
oAl Cluatie Leie 9 3 ) adl loweatia Lgie Glosaial)
s sl aladin) o LS e L 150000 stai ol culks LIS sie da shaiall aioad 4 Cluda) (&
LSl 3l 50l A5 e laa Alia Jlaal) & gaa Aaes S Eum — Jiphall Jyanll 5550 jall lelaas (Jlaca
salaliiiad) 4
Olaszal 5 4 5f dla peS Aalall Ll Canll Cang Ciiia 38 (5 jall HIA5Y drieaal) da ghaiall ol ) sialall aiind sMef 2 ) 5 Ll
Y3 (PCB) iy plaiiual e cons sh S50 Y L g st Al L ol SN 038 48 8 5hadS (g 3 5al) g 85 U8 LginSla
.(Vero-board) <tUa; 1
b glll -5
S Al (B all e ) sall dlead A e Leny ) 58 aid Leia dpal) a3y sl (e e slaiall asents ¢ sialill pa s
LgtaaaY 131 5 AN <) 55l 5 abal) g Aeliaall 5 50 5 S g il 505 Moo Aladlas b i all 8L 3 Lgaladin 401K
el
ala jiBal) -6
8 el Gl o 8 Oy A A8 e 3 hpll 5as g e slaiey bue Jai yil il slaiall s3a y ghai oy 0 ¢ siall) = )
allaa s i pall o) ASaall el Y] Cilan 5 ) il Lellan 5} o alall il seSI) Ll (i 5 iyl

sodlaall -7

Bsdia pe g damalall 85 sdie piuale Al Sagaddine g sLakl A e 3 jisall Jal gall doldas el " 22003 ¢ _pai plia-1
BoALE -~ pall a Y dasls fAigl) DS /5 leall and - a5y e

2-"Learn About Smoke Alarms". USFA.FEMA .gov. 2014-06-03. Retrieved 2014-08-22.

3-Chenebert, A., Breckon, T.P., Gaszczak, A. (September 2011). "A Non-temporal Texture Driven

Approach to Real-time Fire Detection”. Proc. International Conference on Image Processing (PDF).

IEEE. d0i:10.1109/ICIP.2011.6115796.

V5V Al Al GBI 58 A5 1Ak 5 g i S g S Lt dana Gaigall [ 5S an i <l pad

«(2007)

5-"Smoke detectors and americium-241 fact sheet" (PDF). Canadian Nuclear Society. Retrieved 2009-

08-31.

6-Dr. R. David Middle brook 1929 - 2010". Power Electronics. (PDF) IEEE, 1 May 2010. Retrieved

29 October 2019.

36


http://www.usfa.fema.gov/campaigns/smokealarms/alarms/index.shtm
https://www.powerelectronics.com/content/dr-r-david-middlebrook-1929-2010

Iragi Journal of Industrial Research Vol.7 No 2 (2020)

Design and manufacture an accurate and economical fire alarm system
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Industries and Minerals Baghdad- IRAQ
?Research and development Dep.- Diala State Company- Ministry of Industries and Minerals-
Baghdad- IRAQ
3Research and development Dep.- Diala State Company- Ministry of Industries and Minerals-
sattarjabbarabd@gmail.com

The need to manufacture a fire alarm system was of the utmost importance and the consequent
danger in order to preserve the lives of workers and public and private property, whether in different
buildings or in factories of machinery and equipment and the presence of various types of flammable
materials (such as gases, etc.) in the factories, which poses a permanent risk..

The design of our research took into account that the electronic circuits of the system economic
simple and effective without using an integrated circuits and processors which was replaced by
transistors and diode and complementary parts and this procedure is used to cheap price as well as long
operating life and a very small malfunction rate and the fact that these integrated circuits, processors
and memories need other accessories of Monitors and programming units and other ... Any system that
is simple, economical and easy to maintain, and other advantages have that the electronic circuits are
implemented on cards (Mica cards) measuring (15 x 12) cm and a moving interlock (Slot) to enter and
rack The card from the system during maintenance, (unlike other modern systems that are complex
maintenance), which undoubtedly is a technical problem as this system can handle all kinds of ancient
and modern sensors.

The problem of this research which the researchers aim to solve it is there are many
governmental and private companies and corporations have a various systems of fire alarm with
complicated techniques, some of them are modern, and do not work with all types of sensors with
spending efforts and times in testing and maintenance, in addition to variant ways of connecting to
individual or joint fire detectors with lines... which will be a problem to cause a human and material
losses.

Therefore, the aim of this research is to design and manufacture a fire alarm system that is easy to
use and economical works with almost types of fire detectors from old to modern (i.e., indispensable
to all old detectors). It represents an appropriate solution to this problem for which this research has
been prepared.

Researchers have confirmed the success of the work of this system through successful laboratory and
site testing in buildings and without error, as they recommend the manufacture of many of these
systems for distribution in buildings.

The researchers suggested that these systems to be develop to link together with a unified system to
control all buildings, and send the alarm to the fire units as soon as possible to remedy the dangerous
situation as well as the control of water sprays for the first stage of the fire fighting operations.

Keywords: fire alarm systems, fire alarm systems, fire detection and treatment, heat and smoke
detectors and sensors

37



Iragi Journal of Industrial Research Vol.7 No 2 (2020)

ISSN 2226-0722
Iragi Journal of Industrial Research m

""""

A1 Oalil MPPT aliad) 5 ail) Adaks ot A8 Jdo abied Lpeedd) A8Ual) da glale (and g ol g asanal
G'Liuﬂ\ MJS;—ESJSJﬁ
2ee Ol e anal cdea Gpes pale ¢ e algd pee cdeal plua daal ¢ mllia (518 digw €3 gana (5 pua 20 )
Gloadl sty | ] ariaill 30 doled] Ly ad) ilelivall 48 15 Lol ySH) pivas
kO1l@scmi.gov.iq

-

ADAl
U peand) (el o ciiling Jlonl (5385 Ay S Bl 1) (sl £ L) (5 &y 5 56 s slaie 35 5 psoncd ingl e
ial) (aSEY) ool oo Jeadl seadl (MPPT)  aliall 28Ual) Al s 245 212l e plaiall (30 08 Jul e
a0 i slail) o3 (5 Ll adld Al 8 e 3OU) ZBLIL il ) et o5 (pas Ysh danl agal ik iy LRI 5
Ao shaial) Jiiail oaaly) dpase sliy qe dgihagl) 400 I Qaildll sale) 5 Leiadd il Ul asa 5 a2e 5l asa g Jeall e
e 830 gial) Z8Ual) JYi) aals and) Bim g bl oo sall b dulead) i) (o Mo B e Linal s o jlidl
53 2 gounall il e 8 e Aiaiall 2SI 5 0 ClS Cm L) aildl gl 1 il o) A gyl 520 5 Fannall 151N

Ao 3t ety Abal ) Faa

‘E)ﬁd);.oswc\)j\cM\hM\BJMM\B)M\&L@ﬁ@:aﬁm‘ﬂm\
Bl ¢ panal play

2020© Corporation of Research and Industrial Development. All rights reserved

-

Laiall
L oo Apwadll 28U et s AY) obadl JS (S8 8 Gl o s oY) e A8l jalias aal e Geadd) il
O Adaae any (Sl y ) elile V) Gty g ddagaall Aall gl Y A8 Ll (5 5l A8 g andl) 5 Jadil) Jia) d8U)) jalias
(& ame) Ryl g lally iy gAY dihie ey AY G5 e i el g laSY) s05
BV et iy Apaal) LAY e da LAl 3 08 e jlaand 431 g 3iSH 3 jeal oo (MPPT) 33 (oal) Adads i s jeal o)
A 5eS) AUl L) (e LSl JSS Lpusadil] =1 0 A ganal Al 5eSI) Jandl Adai a5 oo Lgdon 5 e asll o4 (e (5 gasil
3okl o ddle 3,08 il 43y 45 3K @l Hhanae Aol g Jas 5080 Y saa 8 (MPPT) I 8¢ o) 3,38 il
O s el 2150 (e Aualiiid) (5 gamill 50l Gy A3 ge Slaal e Lelee iy Cua ¢ Ao dgad )y el Jiaill
336 o34 Ay g o e (JSS Ao shaiall ASH JidV) 3eUS ) J saca ol Agma iy sl g) ali ity 5 Lepdas o) el Jlaay)
sl L af ) gy Ul 5 A S Lal) 21501 (e A AD) A 5gS) o) (Sampling) ds el 4 Gadsiy
(Controller) shassall a5y o3 5,380 o3¢d dliall Jaall 4 glia Gulais Hlill 5 481 gl o o juia daals (o Bl Juani
o Ll sl giall 50l () &5 Cumy 13K 5 Aanslial) Jeal) daglie Gadai s Gall) #) V) (g Aliastiall sapal) 2l dallaey
[3-1] psandl s (el QL 5 Adapmall Bl jall da )aS ¢ IS A sk (g1 aie Jeadl i slaal oY)
Ol e Adliie Jlea) (335 4l 68 Ailda I el gLV o sail A5 uin 5 S Aa sl 2355 apanal ) Canll Coagy
Maximum Power Point Tracking ekl 48Uall i ai 4385 aladiuly dashiall (e 368 Jiadl e J guaall
bl e a3 ey Yl Jaadl ueadd s JiL 5 L3AN 5080 M) (adaiul) 3y yha e deadl eadd (MPPT)
) oaildll sale ) 5 Lgiadd il jadl 3 ga g pae 5 2 sa g0 Jand) e 8 )08 da slatall oda (5 ST Lealadinl Alla A 4 DU AdLlL
Agila Il A3l

38


mailto:k01@scmi.gov.iq

Iragi Journal of Industrial Research Vol.7 No 2 (2020)

B g3l 2
Lasliall 5 2 V) o Lald) el eV A cddapnall 3 ) jaldl A 50 tlgin B jise ol se 320 e (MPPT) 45 aaixs
O o B (D) s (V) 48l Galadl Sl sl e lalaie) Jal g2l o8 5 Jilad Sy 5 cdansadll 21 5130 418000)
DR Laaddl iy Ofiage Gt paad it iaall 138 (e ¢(1) JS8) (i sall (1-V) (e o (oandl) 5l
| e (5 g Cpidaiil) (pila aie da Hlad) 508l Aad () aslaall ey (ISC) el Jlis (VOC) Jea D) 4318 Laa 5 jlie V)
[4,2] 40l @¥aladl 3 LS (1) 5 (VOC) (o ST Ay j5 dad et (Say I8
Vo.c=%.ln[i—’:+ 1] ------------------------------------------------------------ @
O AW Aaas jlaia ng ¢ Adlaall syl pall T oo gl il o i iK ¢ 2 gl dalie s A o) s
el Gaadll ¢ gaim b g g die = ) e Al L) s ]
.(Saturation current) gLV LS g
D AU Adabeally (ISC) ) L da a3 (S
Isc=IL e e (2)
(Isc)s (Voc ) s (Impp)s (VMpp) af caeaaiul s (Fill Factor) 2=l Jale e el uwalll 7 5l 33 5a (ulil
AL Aabaall (8 LSy el = 6l 33 ga Jale daid il
FF — mpp. Vmpp - 3)

Isc.Voc

bl 3 )l Adads die Ll Impp ;o) Cus

(sadaall 3 ) ddads vie 33 4l - Vmpp
Jodad aaai Qi L galaall Akl sl ) alall AEs) 5ol Gn Al i Alilaadl sdag
0.7 ¢ J8 o <Y ol (Fill factor)
Jundll 55 a da jo aad g dlpadlAiul (Say 58 ol (g Adainall Aol Co g Hlall G Bakas ABDe Ll Al LAY )
A a8 J)saY) JS (A o smaill 50l laie o )5S ) i G Jal gadl aal (e o) g ladV) dpaS
syt Gl e JUiall Gases led ciil) i s SN @IS (g iyl 51 (3 ASaal) 5 suail) 538 e J guand) 58 (MPPT)
O sl Lt 5,08l Aad (5 65 (1-V) e e 32580 Jae Adall yaay o 68 (MPPT) J (G508 ) (8 dipme 4
Ay (e BNl afY) Al ga die Al LN Aad pe = ll) (e As el Al ) e diala O g Al (Blalie A6,
& asall (MPPT) 4y daalaldl 3 jlapdl dae )yl 53 o (5 saall 5,08l Aty apaas e 3 k) gl aaing 5 (laliall
[5,2] (2) Jsal

Start

| YES 100%rradiation |
l_l ]_l \ vimpp)
B80%rradiation ‘\
25 oy

1 : E e N
> < | §

1
Decrease N

Increase Decrease Increase

\

/ e
// e

Operating Voltage Operating Voltage OperatingVoltage OperatingVoltage
: ) A\
\
) . 4 Voltg‘;(V) 12 14 16 18
[2IMPPT 3 jlased) dza ) s abida 1 (2) JS& [2](1) sadd) £ 88 (1-V) inde 3(1) IS4

39



Iragi Journal of Industrial Research Vol.7 No 2 (2020)

el g3l 3
asalalll 1-3
} :lesle 58 5all Clalaal) (e Slmd da slatal) iy 288 Jadh cJalSia oaialy ) Jid g I Clga s Aapanall bl o]
Inclined ) sseddl 7 s Jie 4550 5 ((Ambient Temp.) Lusall 551 a 3a 0 «(Solar Radiation) (el gled) 518
z<bn A (Simulink) Gakai alasiuls (Real time) sl el drpay dasall 138 Jie of (Losses) sl s (angle
Jisall e g 53 il JS8 Auleall el (e Alcaninall duladll adll il ¢(3) JSE L e LS 5 (MATLAB)
b O LSy edlanl) ol o Vg il i) (38 5 Al gial) eiliill Canas g el all Gl o yal s qmalipll 3 ol )
(8 ¢ 7 6) Jay)

.

From ‘ ‘ i
Workspace "I
_ e _
i1 To Workspace1

From
Workspace1

| _ex

| ‘ ‘ Energy

1 FuTHF
{ ‘ ‘p\; THP To Waorkspace2
Shurt R Productd Integrator
‘ ‘ ‘ temp To W orks pace
[ ] "
NN B ooy

#  out.mat
From i I
Workspace2 [ % | To File
R
/1000 Froducti
PV power
il Product2
From rodu
Workspace2 A Scopel
i Soope?
. 4
TO

Derste N ‘

(MATLAB) gt 8 (Simulink) 3lstas aladiad; da ghiiall byl Jagall 3(3) Js

daniiial) Al ,e<l culanall g 3 3gaY) 2-3

-4l Cilazall 93 jea ) Craadiig

Dkl s 4l gl uiania

M\ &L’.ﬁ:‘g\ AL uw
BJ\);J\ :%;J.J (ewaiia

drad ) ULy Elise 4a slata
9 Sl 3 M8 Sl

Jundi 9 3 ylag duls

'&J.ﬁ]\ ‘_JAL&A u.u\,gsA
(Interface) il bl daglaia 9
Al oSl 30l ulie 10
(Aaslia) 3_patie 4y it Jlas) 11
O dled ulae 12

0N B W~

DN = = = = e e = e e e N

N
o



Iragi Journal of Industrial Research Vol.7 No 2 (2020)

il ciliaal jall g 3 gaY) clial ga 3-3
(PV Solar) dsweddl z)sh .1

Power : 210w
Vmax. : 26.47 V Voc: 33.26 V
Imax. :7.96 A Isc :859 A Derating : -0.39 %/°C

(ON GRID TIE SOLAR INVERTER) g.55 548} usle 2
Normal AC output power : 900 W
Max. AC output power : 1000 W
DC Input Voltage Range : (22 ~ 60) V
V output : 220 V Efficiency : 94%

Pyronometer (LP PYRA 03) (readd) glad¥) 305 (uwalia 3
Typical sensitivity : 10 puV/(W/m2)
Operating temperature : -40 °C ------ 80 °C
Measuring range : 0------- 2000 W/m?

Bl Aa pa uwata 4

Model : TS-01A.

Operating temperature : -40 °C ------ +250 °C
Response Times : 15 Sec.
41 parameters = o« Digital Power Clamp Meters UNI-T230 uslia .5
Operating temperature: 23°C £ 5°C ,Operating humidity: 45~75%R.H
AC Voltage (True RMS), Frequency, AC Current (True) (RMS),Active Power(kW),
Apparent Power(VA), Reactive Power(KVAr), Power Factor, Phase Angle, Active Energy (kWh) ,
Accuracy: (a% reading + b digits) .

T
I .
(1] - 3 Boost Converter [
ges M| oo
ases g
saes lcs
L D
Ipy
PvPanel >
Mppt Control Others Load
Vv
Lpadd) ABUal) da glata il gal A Jakada 3( 5) JS& [2]3aghaiall i<l hadall ;(4) JS&

Jaa¥ly Jaddll a4 -3
(B3 Ll 5 4l sl ) Jlaa W) e2g 3 lall il S milial) adladiud 5 (Resistive Load ) dustie Jles) by ) |
) loue e slate JNA (pa s ¢ Bansadll 71 I Ll 5 2l il 55 51yl A3y g Lt 505 adl ki ) AALYL
12.3055 labia 10.30) 0 Lo 5l 8 Zaill Cujal s il Jalaty ¢330 Aalall duulal) LV 6l 23 (DAQ)
(14
SSLaall el will 53 JL0) il sl 8 i 385y sman s i ) Ailiaal) Jlaa¥) (e a B2 e Tlaall o3a <y S
=k

41



Iragi Journal of Industrial Research Vol.7 No 2 (2020)

DMay sgal dpead 38 Gulll Al myl s (210 Wodan) A el £ DU cday
B30 GaSlad Ll g JAal) il b ae (381 55 Ly (5158 O - )5 L) & jidie Doy 5 (840 W)

a4
MATLAB) gebi s (el ol 1 o sl 3 Ll o ilal) chose a gt & il 5 il Gt ol el yal o
~r b LS5 (3) JSall (SIMULINK
el aa B ppie ol JSI (AL Bl — bt — A3l 6) dleal) il Jaal ]
A ad (< A slaiall il sSal Al el Jlaal 2
Cun (8 ¢ 7¢ B) JISEY) 8 el il Jiaasis (ia g 5 o gall (i g o3le ) ail) Aadlaas o sy (53 aliall Jiaii 3
-t Lo JIKEY) (e i

6) ad) Jsé -
(43 Vde) 2 s3as alS &l il Jana ol oy 4ias el e Llae dudiall 4l il iy J5¥1 (iniall Y )
(145 A) 2535 OIS Sl Jana o) Ot dias e W e 1 W) (g0 Llae Guliall sl iy A el ; Ll
(630 W) 252 iS5 dpunalill 1 510U 4 puenall 5800 (Jiay Callill  iaiall G
sl el Hlaie o cpa g (Pyronometer) e osliall 5 Joal sl palil) g iV dad Sl aol HlI  Sinial) adl
.(870-900 W/m?) o ¢ 5) i & a3l
Lo (7.96 x10° J ) M) ¥ o5 5l e ClS 5 Apusadll =) 1Y) 8 5] giall 8Dl Sy (el jisiall : Lsalss
(220W.h ) Jilxy
630) 2o ilS el &) Y1 e zals pll Jao g0 JIA (e b pla3 4 gusall 3 38l Jiay (aliad)  Asiall slaaba
(W
57-) C ) s) s ClS g Al &) V1 e 4 yaill b Gl Aulaall 5 )yl a;)ga.‘&sds@@m;;m\ Ll
(62°C
(7) a2, J8d -

224.3 ) 25y il Al il Jame O Gy dde g 33l (uSle (e A Al 2 liall Al sal) Jiay J oY) iniall Y
.(Vac

(3.7 A) 2535 S Ll Jama o)) iy 4k s 5380 (uSle e LAl Gogliall Sl Jiay S sl ; Lals

(614 W) 25353 S 5380 Jama () Cpaly a5 5,080 GSle g A A Auliall 5 08l Jiay Gl iaiall ; IS

(8) pd, Jsdi ¢
Sl all JSA e ity s ) Y (e Aaliional) 308l dpleal) 5 Ay ylaill ail) (p A Hlie Cpa J5Y) il (Y
(usnbdhu.n
3 JalSl e 0 Jamall 5 A1 5080 0y A5 jlie (B sl ; Ll
: [6]0) Ca

Average Energy = %fOTp dt
1 fT
= = Vd * Id * dt
T 0 c c g
Tpsnlil) 71 1) e A AN 5508 Janae G G sl GG
clalitiuy) g Addlall 5

e ¢S il 13 cdiiy (MPPT) A aladily saasial) UL Gl jeSl) 5,080 gt faphie Ciana |
llgfinal) Lty 3l gl 5 508 20aS 5 RIS (¢ 5 Ble ya g pelicall s Y iall alasin]

42



Iragi Journal of Industrial Research Vol.7 No 2 (2020)

5l il 5ol JalS 54 Casm o) I91 ) Al ) Al 33800 A1) ISR el (Mol LIS Canall daslaie o)

Y51 Jaall Seas 3) Asida g A 5 Jandl s AEasY) Csm e 5 5 Al 5gS 538 ) Apsall 21 ) (0 A A
(b sl A3 1 =il sale ) 5 Leianil A DU Z8ULIL (Lealadin) Alls J8) by jUaall jead ol (e

(0 o Ul PR ez

(95%) 2535 Slall J gaall 31 m
(60 °C) 3,1 45,2 (15.5%) 5 ( 25°C) 5,1 m A 52 (18% ) Aplll ) 1Y) 5c 1€
Aaliidl) il o el 8 A8 e (it e shaiall il (3 ) JS 3 ol ) i sall 5 a5l oo sl (3

e shaiall Ll 5 aanaill cililee gy sall Slaie ) (S Cuny e shaiall Cila sad b Llee

o PV - Voltage (V)

| | | | | |
44_ -
4 -
| | | |
0 20 40 600 800 1000 1200 1400
PV Current (Amp)
5 | | | | | ]
14 -
| | | | | |
0 00 40 600 800 1000 1200 1400
1400
1400
1001 .
0 | | | | | | -
0 b} 40 600 800 1000 1200 1400
Th. PV power (watt)
B0 | I | | | 7
6401 -
620 | | | | | -
0 20 40 600 800 1000 1200 1400
Temp (deg C)
62F I [ I I ]
80 -
a | | | i
0 20 40 600 800 1000 1200 1400

)50 Llas Alial) (31 padf Aa ) — ABUal) — 5 a8l — L) - A0 68 Aada ; (6) JS&
(bl it (s I Iis) (] 52 5t g Cpa i) S (b))

43



Iragi Journal of Industrial Research Vol.7 No 2 (2020)

Vac{Volt)

249

20y

20

210y

200 400

lac(Amper)

1000

1200 1400

200 400

Pac(Watt)

1000

1200 1400

6OD|

5001

400}

200 400

1000

1200 1400

Bl g o ghiial) il g 4y glital) 4l gdl) iaia 1( 7 ) 84
(Jnult] Abind ya g 4L ] 9301 5t g (o i) Sy (isil] g gaal)

TH. and PR. PV power

T

T T

- 1

Theoretical PV Power
Practical PV Power |

PV inst. and av. energy

——

T T

PV_power Instantaneoujs
Average Energy

.

i

S  ——

200

L
400

av. power

—

AveFFge Power

— 1
600 800

1
1000

1
1200 1400

CIN) e da L) B il g 4Y) B Akl g dualiiieeal) 5 a8l 4 e (Aada ;( 8) JS&
(neil) Lhiad ya o Iuis) il 410 5t g0 il Sy podscad]  gaal)

44



Iragi Journal of Industrial Research Vol.7 No 2 (2020)

J.\L\AA.“ .6

[1] Shanthini .S. Merlin , “MPPT Based Improvement of Solar Power Efficiency Using Labview” ,
International Journal of Advanced Research in Electrical, Electronic and Instrumentation
Engineering,Vol.4, pp. 2278 — 8875, 2015.

[2] Zaghba L. , Borni .A , Bouchakour A. and Terki.N , “ Buck-boost converter system modeling
and incremental inductance algorithm for photovoltaic system via Matlab/Simulink”, Electrical
Engineering Department, University of Biskra, Algeria, Revue des Energies Renouvelables
SIENR, Vol.14, pp.63-70, 2014.

[3] Tamert N. , Khatib , A Mohamed and N. Amin, “An Efficient Maximum Power Point Tracking
Controller for Photovoltaic Systems Using New Boost Converter Design and Improved Control
Algorithm Faculty of Engineering
& Built Environment”, University Kebangsaan Malaysia Bangi 43600, Selangor MALAYSIA,
WSEAS TRANSACTIONS on POWER SYSTEMS issue 2, Volume 5, April 2010.

[4] Indra B. Karki , “Effect of Temperature on the I-V Characteristics of a Polycrystalline Solar Cell”,
Department of Physics, Patan Multiple Campus, Tribhuvan University, Nepal, Vol.3, pp.35-40,
2015.

[5] Jawad Ahmad, and Hee-Jun Kim , “A Voltage Based Maximum Power Point Tracker for Low
Power and Low Cost Photovoltaic Applications”, World Academy of Science, Engineering and
Technology 60 2009.

[6] Boylestad Robert, “Introductory Circuit Analysis”, Tenth Edition, Upper Saddle River, N.J.:
Prentice Hall, 2002.

Design, implementation and testing solar energy system using MPPT technique to

achieve maximum power, efficiency and results analysis

Raad S. Mahmood, Mohanad G. Salih, Ahmed H. Ahmed,
Omar N. Jihad, Mahir H. Hammed, Amjed A. Omar
Alkrama factory, State Company for Military Industries,
Military Industrialization Corporation, Baghdad, Iraq
kO1l@scmi.gov.iq

Abstract

This research represents a design and implementation of a PV system for supplying the renewable
electrical power to various loads insuring higher efficiency from the power system using the state of
art MPPT technique which is useful in achieving the maximum power from the solar panels with
minimum losses using the priority scheme in supplying the ordinary loads first then choosing the
storage cells charging process as a second priority (in case it available) then supplying the excess power
back to the grid as a third priority. A mathematical model has been built using MATLAB for
representing this system and the practical results proved authenticity after doing the comparison with
the theoretical results. Hence, this system has achieved the best utilization of the power generated from
the solar panels, synchronization and excess power supplying back to the grid.

Keywords: MPPT, Solar panels, inverter, Solar radiation, MATLAB.
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DAl elall o) A Ladacd) daluall -1
Area = 7 x diameter x height + 271 x(diameter/2) ?
Area = 0.48 m?
reaaal) (@8l Jsa 2
Q =0.08 m3/100 x60 s

0=0.133x10°m% s
:g-"‘%d‘ éé‘m‘ 29)“' -3
Q

A

V=
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V= 0.277x10%m/s
- ALigh) éé.ﬁ Jiza -4
Q=m/p
m=Qxp
m=0.133 kg/s

s (R Al <) ABUaY) £ gana ) i) 308 -5
Qin=m Cp(Tw—Ti)
Qin=90478 KJ

Qin=25.1 kwh
: (s ) Ay ) AR g pana ) cosiacll 5,38 -6
8 Zﬁi ; EO)E)(t) w X 1.66 h
Q out =5 kwh
s(Alaall g aU ) Nano mix 4l il calud) slal) glis ) -7
i b5

+ slall LA o 1af Belds -8
n :Qout/Qin =20%

0sS : el 55003
(2) JSE0 LS| A1 ¢ 5a Y1 (e NaNO MiX 2 alaiad el (il

N

g e __ ®
7] Nano mix 4. aladialy gl Gl cligla (2) JS&

oo Yo \o e

(o)Al Gsall) ke daul sz Jadl e Aalall gl Al el axdi g la e - 1
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Al A (Al ) eladl il ¢ Al Jals asale 150 mm Jskar 3L eladl Jsaa o sl AN aliall (e S A8l
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Nano mix 4 aladiuly jil 80 daw yaad) slall Gl 4581 cliual gal) -4
;A Al clial sall s <5 Nano mix ey Jeay 3 elall ol
Nano mix 4 aladiuly jil 80 A A4Sl Gl 45l ciliual gal) (1) a8, Jgi>

1 Capacity (L) 80

2 Power (W) 2000 - 3000

3 Rated power supply 220V —50 Hz

4 Max Pressure (Bar) 8

5 Frame type Galvanized steel 0.7 mm
6 Tank Galvanized steel 1.5 mm
7 Frame cover Aluminum 1.2 mm

8 Tank body Is galvanized after completion the welding and testing leakage
9 Protection (1P) 50

10 Max. Temp (°C) 75

11 Net weight(Kg) 22
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Using the nano mix technology in the electric water heater
Salah Hamid Jabr, Bassem Mohamed Taha, Rasha Riad Hammouda
The State Company for Electrical and Electronic Industries
salahshj2017@gmail.com

Abstract

The use of new technology in the manufacture of electric water heaters through the use of nano mix
technology, the research aims to increase heating efficiency and energy by using nano mix
technology , which is a modern technology that reduces the mixing of cold and hot water inside the
internal tank of the heater, which reduces the loss of heat due to the inner tube of cold water, which
contains the water diffuser, which works to be slower to mix of the hot water that was originally
inside the tank and the cold coming from the outside , one of the most important results that we
obtained through laboratory examination and design calculations is that the water heater that works
using nano mix technology allows the production of up to (15%) more hot water than the current
water has the same capacity thus increasing heating efficiency and reducing electrical energy
consumption , as it maintains the temperature of the hot water and avoids the work of the water
heating unsuccessfully ( energy waste ), it is a saver of electrical energy compared to the regular
heater because it contains a water diffuser and maintains the temperature of hot water and this was
shown through the laboratory examination and as in table no ( 2 ) , as the temperature in the new
heater reaches about (75 C°) after (100) minutes of operation either in the current conventional
heater , we need ( 120 ) minutes of operation to reach a temperature of (75 C°) , note that the
electrical capacity of the heating element ranges between ( 2000 — 3000 ) watts . The heater contains
an intelligent electronic thermostat to control the opening and closing of the heating element circuit
high precision NTC Sensors to ensure a higher precision of setting to keep the water temperature at
the required limits.

Key words: electric water heater, Nano mix technology, water diffuser, electronic thermostat.
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Carbon steel, Fe-C phase diagram
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Abstract

The study aims to determine the appropriate heat treatments for the parts of the plastic molds, taking into
consideration the type of metal, the appropriate temperature and the time required to perform the heat
treatment, the aim of conducting the appropriate heat treatment for the parts of the plastic mold is to
overcome the occurrence of production problems in the mold, extending the life of the factory mold to
the longest possible period Eliminate defects in steel and give it new properties that suit the purpose of
its use, To produce steel parts with suitable technical specifications and successful in use, two things
must be provided, namely: the correct choice of the type of steel according to use, the appropriate and
successful heat treatment of steel to give it the appropriate qualities, this study has been devoted to give
a realistic and accurate description and analysis of the thermal treatments required to be performed on
injection mold parts For the production of plastic parts, an injection mold used to produce the plastic part
was chosen for the cryogenic water pump, This mold was designed and manufactured as a practical model
for the purposes of the study, as the optimum thermal treatment was determined for each part of the mold
depending on how much this part could bear in terms of intense pressure and high temperature to obtain
the hardness required for each part, and thus improving the performance of the mold parts and extending
its service life to the longest possible period and the effect of this on the productivity of the mold in a
way that serves the production accuracy and high quality.

Key words: steel, heat treatment, steel hardening, annealing.
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ol J8 A e cplall Al Jas b a sl (oA gaaad) QBN ga HAYT o 1) ¢ el g dlall el dae o Al Cus
Calall el ok e 40 5h (5 e geity Al 5gS Aadla b 58 48 Cand =AY Cale I JLAaY) Cale A g Cinall aslalindl)
Jaally abals ) wie Sl jeS b gl G (ML g5
o2 i) ey gy gusi 4Kl im jad Lo ) Y1 Cany plle lioal sal 4L jeSD) Y saall qyinal dlee g
Syl s il 33 Al Lo jie mny st &y Clieal sall da (o Al oS0 A8 o ) 55 Ui IS 5 U (e lieal gall
a5 <ilS (International Elctrotechnical Commission) W jaai Sl (IEC- 6076) Awsl) dical salld daiadiia
IEC-) Lanall dial sl Ll (3.6%0) 331 25 (631 KVA) (3 il linadl il 5 5SU Y sl Anslaal) 44 b A A
llai ddial gall & el 38 o) (5second) Y a8 Jasill S g Sa) aaS (490) @ Cladl s3] 4% 2027 (60076
Aallall il gall 4 5 SU Y gaall (o Lealis) Aailha (o jal dalad) o 4S5 3 daviiall Y gaall panaill il jia piad
enl Lo Liad) i il A 5¥1 o el iy Ayapanaill ol jial) mamy uikd o3 480 & oeanadill alSH e Slaie YU
e Al 2l JalS e apaailly il 1aa uSe Ul 5 <l JLEaY) 488 2 3lall o lial  Aalally 4 )l Cila il
Al Sl Y sall
sl Jsaall Jas 4SS
( AC Power) Gl e 3 _iie il s 4l sdll Al 055 o allay (1) o JSH 8 g gal) L eSH Jmal) Jee
DA (G 0 538) (B ) AbboeS) Aadlall 8 il sl i (1) (o0 e Bitie Liad (555 () (onaalitall mdl) s il
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E=-NZ
[2] Jeans B2V Gial )5 (2&1)cs s 5 ) A gl ] Alaladl) dandis

n_M

V, N

: Current N:Number of turns V; Voltage

@AY ala (& g el Jlaatind Alls 8) calall Gl are a3t 46 531 (V/N) lalll sae dad A1 4] gal) 4 Ll

Bl 4aY) Asbaall alasiuly aid
() =k /(KVA)

KVA: Transformer Capacity k=0.41-0.46 for distribution transformer
(41 (Z),AY) Cale 8 Jum 5aS ol Jay 58 Jleniad Alls 8) Asladl) plasinly

(_) KVA

High voltage
-~ connections

el dsaall el 3al G (1) ) JSS

(Z% - Impedance Voltage Percentage) 4sslaall 4.l gil 4 gial) dpudl)

s Lad Ay ()l slusia Lat 5 o0le ) dadll g yanill (Slantioy (lallaias 2 5
Sall (and) Jerall 8 568l Jgaall el (anill sic dleall sl 3 :(Z06) adbeal) 4l il i) sl o
oty J gaall Calal ALK Anilaal d)@ o (|R) sl Sl ey Ayl (v,mp) Al s (:mu\

Vi
%Z = (—224y 4 100
D
(%Z) dailaall LN Al Cluas UL 5 (X) Adad) 5 (R) Ase sV A8l W) Glia L phas o Cua; Aadlall 4 gl il @
(5] 4]UM\JUL5JM\&M\ mM\Mu)&JMJM\uUM\aJﬂ@JJUMLAS

%Z=+/ (%X)? + (%R)?

a5l LR 5 Qi) cililae: e il aill 8 Aol UMY 03 54 e 5 ) gucy s il i (e’ (i Hlall o)
Ll

‘_gd‘,a.d\g_ﬁsln‘_’ﬁ)mdﬂ\(|5H)‘_,_1LU€SS\_)Lu]\&uﬁu\.m;‘_g\J;W‘fb)@ﬁ\djuﬂmlﬂ\mw\w}éwu\

(61151 (Short Circuit) 4Suill 8 yual & gon Alls

100
Iy, = I % —
sh R 7
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KVA*103
IR =
Vph
Ir: Rated current
Short) il s & gas die J saal) clile i (1gh) ki) dad Qi (Z) A< Zailaal) dad 5300 o) Jaadl @lld e
CulS 13 Ll ([R) apanaill Ll Ciaia (25) dda & gaall clile 8 Slall Ll 4ad ld (Z = 4) 4 () 5$5 Laind (Circuit
Lalall Al JLei) Aslae (e (5 AL died s aid Jgnall cliled L) Als Jgean U (1) sl Gl
7B il e de siadll cilaladly

2%(0,+235

01=10,+ 156T01)
Jet

0,= 105 °C & 61= 250 °C for copper and oil immersed( (2) &, Jsx)
J:Short circuit Current density

_ Isn
J= A
I * 100
] = #2 A/mm?
nr
for circular wire A= mr?
VA . . .
Ir = BV, star connection (2) £ J<&
VA ) . .
lrR=— delta connection (2) &8 Js&
Vo

VA: Trans. Capacity  VL: Line Voltage Vph: Phase Voltage

I I

coiLc Ven Ven
COILA CO

COIL

C e ¢
 e— B \/’
/ | I '\ =

coiLs

DELTA CONECTION STAR CONECTION

(D&Y) S seSl J sl il Joy ) B sk (s (2) o8 IS

4 sllaall due il a il Y gl 5 g Y a8 3 Agleal) A slaie jhgiaae Alla 8 Jsad) jpaxi 258 pusill Alla )

el daglaiag ol ) g5 35 (laiu¥) (o al) Aleall daslaial (555 yeaill Allal Al gaall Jasd ¢y o 13

Clua gy, (5l all Jlei¥) dalaa (A (1) 4 dsaall 0 (0= 105 ¢ & 01= 250 C ) O s gas a5 4 i) sl
LB (1) Jsnall Jani

1.863%Z2%xA2

t= ———

Ig
A: Cross-section Area of Conductor
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B1(Cu &AI) wha sl (U5 Janill) & jlanall 351 ad) s 53 (o (1) &) Jsaall

Transformer | Insulation system Max. value of temp. °C ( 0,)
type Temp °C (6o)
Cu Al
Oil 105(A) 250 200
immersed
Dry 105(A) 180 180

Z% il Anilaal) Al 6A 4 gial) dpenil) dad las

Can | Jsaall deall yilea Clua 408 2% 31 (Short circuit) 4kl 5 5l Gasdl Lalias ¢3S daill 028 Cilbua ()
Akl 1) 2. ) g S5 8 Gmnll gl S () Allad) Al i) g (gl g g Ak 51 Bl i) g el o
(I=VIR) Jlall il (8330 5 Gl Caaliay 5 Adalusall 401 8l 300 ) &4 31, (Auto transformer) 48l sl juaie jaae ) (
Aolaal) 25 G Lal ((440V) Slha (Vmp) Fnlaal) £ Aol Jonnss oll3 i () il Ll e I Ll Aol Josi 5
(11/0.416 KV) Jasai skl 483 (250 KVA) daw A saal gl Jinil) 2l 8 e daslil) 41 i) dasid (o miiid (29)
(Bllall ¢y 58

w

— 3
IR_ VL

V3
Ir= (250%10%/3)/(11*10%3)= 13.12 A
Dbl Sl laad (V3) e aniy g shall 45506 (W ) sl aded Jay 1 Y ) G Slall Slal) s o) LS Sy 5
R
V
%Z = (224 4 100
Vp

= (440/11000) *100= 4%

Y

l

AC POWER I« =(VA)/V
METER

oaadll sl b 5ol Jgaall Loy ) 48y jla (1 (3) 8, Sl
706 Ll Aailaall A giall dpedl) Lo usa

L8130 o) g2l 5 33l 8y gy Jasi 53 oDle | Aailal 2 )
L (3) A JSl b daua gall 5 Calal) slagl 5 Cilall ana - 2 alall da gl dall Glaaaall o sall phaite dalisay Jsba -]
owllee L Jeedill il -5 aladl el e - 4 2 il -3
& sanall oo Aadl J gaall Calal (Z) A dalaall ) a2 A plail) cilileadl IO (e ilanDle (SayoSle | dal sall il ()
(X) il 5 (R) 4e s¥) 48l 2 (5 )2all

%Z=+/(%X)% + (%R)?
%R = KV:5103 «100

Pc: Cupper Losses (Load Losses) KVA: transformer capacity
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%X — 8.f.1.T*.A
T L1077 _ _
f :frequency T:Total Turn I:Phase current V:Phase voltage L1:HV Coil Length Ls:LV Coil Length

fig(4).

HVCOIL

HLINSL.

VoIL

LV COOUNG DUCT

HVCOOUNG DUCT

t1 213

(LV & HV ) 433 (Sl eSh Jsaall cale alal 5 S5 (i (4) A8 JSAY
dailaal) 4 g8 A (pa BILAY
AU e Jsad) o dleall o andaii o Sl Sl J saall daslaal) A e (e 3301 0
Lo 22a3 drilaall 438 8 A Aad ) s (Igp) A0l 8yl 5 iy Cigan Ala 8 Jsaadl cilile 3 Ll Ll e
AUl Aaladd) (A Gl 5 (g ) o) s 8 aldd) (& Ll )
100

Lgp = I *
1.863*Z2%xA?
t= ————
Ir
(pskih) JB) 4 plail) cilibuaad)
D YIS Lpapenatll cililuall ¢ S5 (D-Y Connection) skl 4336 (11/0.416 KV) disad (250KVA) das 4l sadll
V, _ |KVA
)= / .
=(250/3) =9.29
(10) @bl (M Al o s

416
1O=T—‘/§ - TL=%=24Turns

L
Ty = “020 x24 = 1100 Turns

L) Aalad) die W) calll Jue A Jaxs Y Al bl Jaaad 8 Jeaiod  lad) calal) el sae 1 (945) ibaas
Tw= 1100 + 0.05* 1100 = 1155 Turns
calall (e Al S5 (5) pd,) JSAN A LS (LV) Akl gl Al sal) ala el dglee (80,6 %210 mm) (el Jay pd aadiy
(0.13+ 0.25 mm) <ladall g o) (e iha a0d003 5 Adika (24) (e 0 sSie caldl ol (gl day ) (e Baad 5 Al (g 93
s lae b Lgman 455 S Ol i U9 (5) e (3%126) 2 i) a5 eV (e dppdid i3 IS
(5) ) IS5 A e gall o) ) sl g Aalisall
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(s 38 5 S sl ana (LV Coil) &kl 51 2805l il 2 yha i (5) b IS4

Joal (3*126) il IS 2 5 58 e (4.5mMM) e (H-L) ke il al s i) s S il Aulee JLaS) 2n
Akl sl 5 Allall 2 6l dle oy
33l Jsjae (B 2mm) ellu aadig g (I jie) Al gl (ol sl Calall (568 Caly (6) a8 JSE (HV) Auilsal) Mad) aldl)
a2 (87TUMNS) lalll (e de gana (5 a3 Aiada IS (13 Layer) ik sac e calall (<5 (0.01mm) s (sl
XSy Ladd (0.25mm) s J ke el 8l 5 Lol La g3 AW 5 4l 5 gV ilall 4 (0.25+0.13 mm ) B e
Aaluall Clus Tolee (8 Lgapan Jaain Gl Kl o) | ula JS1(4) 2am05 (4%180) Jewlly AoV (0 Andia 55 <l g8
(6) i IS 3 LS sl

’

o 3535 Y smal) Jan (HV COil) Fullal) il i) il i 2 yha (s () oy IS

dailaal) 4511 g8 dad
4. 58 L calS Ul 5 (440 -429V) <l sl (Jeall ik Gand ) pandl) dglee (pe Al dxlaall 4 5 dad o)
b oaal) 20al e Axileall 4 b Ao e (ymliail oy Y saall a5 S e sena b ) ool Las (4 — 3.9) daileal
(58) e Janill 5 Laliail iS5 (2) by Jsaall e WS (4% Min.) s 5 (IEC — 60076) sl dyallall diual 5ol
AS Ja e Ulee U la5 05 5l ol 138 5 (el 32 51 43 o sl ol Sl
(61 saal) 3 338 cauus (%) Aadbaall dpaadl &y lmall psl cian (2) by Jiadl

Rated Power Min. Short circuit impedance(%Z)
KVA %
Up to 631 4.0
631 to 1250 5.0
1251 to 2500 6.0
2501 to 6300 7.0
6301 to 25000 8.0
25001 to 40000 10.0

snskl) dsles
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GQL\&.L&]JJQ cdb)(u)d)u\m‘sﬂ}m)sj\w\ﬂbY\}\ M}Y\M}M\odb)mmw\majb)u\

@b@‘uy;ﬂ\dﬂm&\ u\ﬁdw\uu\)ﬁmﬂjmumamﬁha\d;)bus &A}A\d}ba.ﬂq)(;uh} d}MS‘
. ASY) Aailaall A 30l ) (A al )

uskil) amy cilleaal)
441 (24) e Yo ad (25) ldlll dae maad saa) g Ad) Akl 5l) Al 8] Cale culd] aae 30l )
Ailaall s 44l (45) dallad) Al gal) Cale culdd dae B3y )
11000
240

Ty = * 25 = 1145 Turns
(ladaill) e s¥) yileal) dad il

Cupper Losses =3( (I “R)nv +(I2 *R)Lv)
KVA %103 250 = 103

Ly = - = 13.124
3w, N3 V3x11%103

13.12

=T
KVA+10® 250 10°

3+V,/V3  V3x416

= 7.56A Delta conncaetion

v = = 347 A = I, Star conction

Ri. = 22.965Q/km
Total Cupper Losses=Ohmic Cupper Losses+ Stray Losses =2869+225.5=3094.5W

3,,\-&5‘2“ adley) A Clus o

%R Pe 100 3094.5 100 = 1.238
= — % = —x% =1.
" T kva 250 * 103
il e dows s o
oot — 8.f.1.T2.A
T TLv.107
A= 26060mm?
L=222.3mm

% 8*50*7.56*11452*2606*10‘4_(y422
0t = 222.3 % 11000 * 107 -

%Z=+/ (%X)? + (%R)?
=\((4.22)?+(1.238)%) =% 4.398
(2) &8y Jsaall |[EC 60076 dallall dual sall i 522sall (96 4 ) Liall aill e JiSI Aol 23
Lpapanaill il jiall e @l ) o) jal) any 5 U (10) 220 73l Lexal) (andl) dlend dlaal) il (3 ) ab Jsaall
© sandl Gandll il ghad 5 A0V Z3lall e
AC e i Al ol Aasa I (3 ) IS 3 LS (12/0.416 KV ) J155 (250 KVA) dass Al gadll Ly -]
)L\.ﬂ\} 4_\.\])5]\} c)Jsj\ 4\4\43 bc\)sg e}s.\ Lﬁﬂ\ POWER METER
il B g Lelain Al dagdll & 5 ball (Jpp) Gitall Sl s -2
lr.=( KVAR)/( VLA3) =(250*%10%3)/(11*103~3)=13.12 A
A 5l Aad Jandi g (2) Bshadll (84 gunall (IR) dad (A il dad J goc g 2a] sy y35 juaall Al gl a8 -3
.(Vlmd)
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aladdl o ailaal) 4380 8 das e cound -4
2% = % ¥100 Vhv= 11000V HV Coil connection
HV
alrall o (1) JlbeV) iy oy -5
1.863*Z2% A2
1?2
for distribution transformer ( Copper conductor(g=2mm) & oil immersed )
A=nr> r=D/2=2/2=1mm
IR=KVA*10%/Vph = Ir/ V3= 13.12 N3=7.52 A

t =

bl a9 38 Y s zilail (%07 & 1) asl Alaal) ililll (s (3) ad) Jgaad)

Before development After development
TR. | Impedance | %Z | Time | TR. Impedance %Z Duration
No. | voltage (V) (s) | No.| \voltage (V) Time (s)
1 429.0 39 | 49 | 6 495.0 4.5 6.577
2 440.0 4.0 5.26 7 484.0 4.4 6.288
3 438.9 399 | 517 | 8 506.0 4.6 6.873
4 434.5 395 | 506 | 9 484.0 4.4 6.288
5 424.6 3.88 | 489 | 10 509.3 4.63 6.963

dEBLL)
N sl g 5 Ay Anl Al Aalaly Ay ) o adll o) jaY ALKy daradie Sl it Aelall o 4,8 i
LAYy il ililanl 3 3ga Y] Caaa) a5 Aol el
Clllaie (3iag 138 5 (3) ab) Jsandl (8 (e LS (BS) (0 SIS Jaaill 55 (14.3%) (0 (o) dnilaall il 5 A
JAEC 60076 il <) Y saall dyallall dical sl
J8 (e Baqlixall Qﬁm\}d\g}b@\ e;\ﬁ\ 3y sl Q\;)A‘_gda:\f\el 3, Lﬁ)“)aj‘ aadll Y gl &Laa\eﬁ -2
fgja} (5OC) %) Jal Q.}w‘)j\ IBBES 4;).3 Olaaad um\ (D-26) c«\-!)@ﬁ\ 3BT 33.»4\}4‘9 (DT-ll) 35‘).&3\
(45C) e B8 clalall 3 ) s
SO (P IPFR) il sy s el (P) kil sl 5331 Jom gl Sl 3555 () 3
sl TS (Y | el J yaall S e Jaila Lo Ly 5 Asusl] iy i Jymall (P ) Aol il
g oy 8Dl 3 Anpaall el (N ) Usmal) il ae s e 4Dle 3 L3y i (B) (sabinal
[2] jmdl) 4315
Pe= (kitko)*B2

_ V/N
T 444 Acf
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Improving the value of impedance voltage percentage according to the
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Abstract.

The industry of electrical transformers of the most important industries, because of their effects in
electrical grid in terms production cost of electrical energy because of works losses and the cost of
transformer .

The electrical grid contain large numbers of electric transformers therefor constitutes the
enormous financials mass where reach cost of some of them up to million dollars
The transformers production subject to international specifications applied in the whole world to
organize their work and protection device of electrical grid (generation and transmission) which
required continuance of its work.

The international specifications improvements periodically to ensure the performance of
electrical grid . In IEC 60076- 2014 changed the value of impedance voltage percentage (Z%) this
factor affecting in transformers work especially the case of short circuit .

In this study we well research methods of change this factor enhanced by mathematical equations of
transformers laws approved in scientific sources and the experiments which done in the factory .

Key words : Impedance voltage — Distribution transformer- IEC 60076- 2014
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Extraction Characterization and Evaluation the Activity of Iraqi Lepidium
Sativum L. on Bacteria that cause Gingivitis
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Abstract

The research aims to prepare different extracts from the seeds of the cress plant (Lepidium
Sativum L.), which belongs to the genus of Cress of the cruciferous family, using the traditional
techniques, Soxholet and Maceration using a Shaker device to obtain an aqueous extract sample (1),
an alcoholic extract sample (2) and the fixed oil sample (3), and studying the effect of each of them
on types of bacteria that may be causing gum infections (Staphylacoccus aureus), (Pseudomonas
aeruginosa), (Enterobacter aerogenes), (Escherichia coli), (Streptococcus pyogene) using different
concentrations (25, 50, 75)% for each of the prepared samples, where the results of the detection tests
showed the anti-microorganism activity that included the above-mentioned bacteria.

There is a clear discrepancy between the effectiveness of the extracts towards it, and some active
groups of the extracts (aqueous, alcoholic) have been chemically detected.

The latter was found to contain tannins, carbohydrates, glycosides, resins, flavonoids, saponins and
alkaloids, while the disappearance of the resins groups from the aqueous extract was observed.

Keywords: - Lepidium Sativum L, gum infections, Gingivitis.

77


mailto:*enas.mn@gmail.com

Iragi Journal of Industrial Research Vol.7 No 2 (2020)

ISSN 2226-0722
Iragi Journal of Industrial Research m

""""

Formulation of Diclofenac sodium (12.5) mg. as a Rectal Suppositories
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Abstract

Diclofenac sodium is one of a group of medicine called non-steroidal anti-inflammatory drugs
(NSAIDs) reduce pain and inflammation.

The aim of this study was to prepare formula contains diclofenac sodium (12.5) mg. as rectal
suppositories with other materials.

Different formulas witepsol (H35) and witepsol (H37) as a rectal suppository bases, methyl and propyl
paraben as preservatives

This formula was selected based upon physicochemical testing melting point and melting time.
Stability study was carried out for (6) months after exposure the formula to (30 °C) and refrigerator, in
order to estimate the shelf life.

The results of stability study was indicated that the studied formula was stable and no physicochemical
changes were observed.

Keywords: Diclofenac sodium,suppositories, witepsol H35, witepsol H37

2020© Corporation of Research and Industrial Development. All rights reserved

Introduction:

Diclofenac is a non-steroidal anti-inflammatory (NSAID) with pronounced analgesic, anti-
inflammatory and antipyretic properties, by inhibition of prostaglandin synthesis is the primary
mechanism of action of diclofenac.

It works by reducing pain, swelling, and inflammation.®

Diclofenac sodium is a white to off-white,hygroscopic, crystalline powder,melts at about( 284 °C)
freely soluble in methanol,soluble in ethanol ,sparingly soluble in water,practically in soluble in
chloroform and in ether.®

Chemical formula of diclofenac sodium is (Ci4H10CL2NNaO;) and molecular weight (318.1) and
structural of diclofenac sodium as below



Iragi Journal of Industrial Research Vol.7 No 2 (2020)

0

Cl ONa

ZT

Cl

diclofenac sodium (12.5) rectal suppositories are recommended for use in children and adolescents
below (14) years of age .

Experimental Work

A — Materials

The material used in this study are diclofenac sodium Witepsol Hz7
Witepsol Has, methyl paraben and propyl paraben

B — Equipments :
Preparing equipments were , , mechanical hot plate stirrer , balance , mixer ,homogenizer ,
machine of suppositories sealing and filling.

C — Method :

-Weigh all the ingredients accurately and put in a suitable Stain.steel. mixer with homogenizer, transfer
the following:

a-Witepsol Hsz

b- Witepsol Hzs

-Melt at 50°C dissolved with mixing for 15 minute, dissolve methyl paraben and propyl paraben with
above base, then cool to 40°C.

- Before mixing the powder of diclofenac sodium pass through sieve no. (250 micrometer ).

-Add diclofenac sodium to above mixture formed in step (1), portion by portion with continuous mixing
for 20 minutes, then homogenize for 10minutes.

- pour in to 1gm mould plastic, pass through cooler, check the weight of suppositories should by
comply with limit seal the plastic mould suppositories by sealing machine

Assay of diclofenac sodium 12.5 mg suppository
Each suppository contain :- Diclofenac sodium 12.5mg
Chromatographic system :-

Column: C18

Wave length: 283 nm

Flow rate: 1 ml/ min
Solvent: methanol
mobile phase: methanol
retention time: 2.9 min
concentration: 0.05 mg/ml
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Assay method :
Standard:

Dissolve accurately weight (25 mg ) of diclofenac sodium in (25 ml) methanol , dilute (1 ml)
of solution to 20 ml with methanol ( 0.05 mg/ ml).

Test:

Weigh 10 suppositories, melt together by warming at 40 °C and allow to cool, stirring

continuously until the mass is set. to a quantity equivalent to (100 mg) of diclofenac sodium

add 30 ml of methanol , melt in water bath at 40 °C , shake for 15 min in mechanical shaker ,

cool in refregerator ,filter ,to the residue add 30 ml methanol and continue as above twice time.
Complete volume to 100 ml with methanol , dilute 1 ml of solution to 20 ml with methanol .

Procedure
Separately inject equal volume about (20uL) of the standard and test solution in to the
chromatograph , record the chromatograms and measure the response for the major peaks .
Calculation:
Peak height of test

% of diclofenac sodium = —cmmemememem - *100

Peak height of standard
Limit of assay : (90 -110 %) BP2013

Table -2- Specification of diclofenac sodium (12.5) mg as a rectal suppository

Test Specification
1 Description Torpedo shaped with smooth surface
2 Color Creamy white
3 Composition Each suppository contains 12.5 mg of
Diclofenac sodium
4 Assay method B.P 2013 with modified
5 Assay limit (90— 110) %
6 Packing 3 suppository in each packet
7 Melting point Not more than 37°c
8 Melting time Not more than 30 min B.p3013

Results and discussion:

In the present study, different formulas were carried out to obtain a suitable formula of diclofenac
sodium (12.5) mg. as rectal suppositories.

The results of physicochemical properties as, appearance, color, composition, melting time and
melting point shown that the selected formula within acceptable limit.

From table (3), the results of melting time shown that the melting time of diclofenac sodium
suppositories were (20) minutes at(4°C) and (5) minutes at (30 °C), and acceptable that means the
formula was the best and meets with the pharmaceutical specifications.

From table (4), the accelerated stability study for (6) months at room temperature, (30 C) and
refrigerator, shown that no changes in any properties were observed, therefore we estimated the shelf
life to be not less than (2) years from the date of manufacturing.
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Table -3- Results of melting time at (4 °C) and (30 °C)

Parameter

4C

30 oC

Melting time

20 minutes

5 minutes

Table 4- The physic — chemical changes of Diclofenac sodium 12.5 mg suppositores with time at

different temperatures.

Storage time Temp. %of Appearance
(month) °C Diclofenac
sodium

Zero time Room 102.6 Creamy white torpedo shaped
temperature smooth suppository

Refrigerator 102.6 Creamy white torpedo shaped
1 (Ref.) smooth suppository

30 101.83 Creamy white torpedo shaped
smooth suppository

Ref. 102.38 Creamy white torpedo shaped
2 smooth suppository

30 101.05 Creamy white torpedo shaped
smooth suppository

3 Ref. 102.16 Creamy white torpedo shaped
smooth suppository

30 100.27 Creamy white torpedo shaped
smooth suppository

4 Ref. 101.78 Creamy white torpedo shaped
smooth suppository

30 99.49 Creamy white torpedo shaped
smooth suppository

5 Ref. 101 Creamy white torpedo shaped
smooth suppository

30 98.51 Creamy white torpedo shaped
smooth suppository

6 Ref. 100.56 Creamy white torpedo shaped
smooth suppository

30 97.64 Creamy white torpedo shaped
smooth suppository
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