ol | iliaal Joutd| 0l yamaded 2o Pl Pumoual
duldlRuid ¥l § ol olbosii i
il ) il il ) 5 il (3 Sl il 0
Cild Ake (g4 a0
ALati®y g 50N AulS —alany daals
T liall 5)99) aud

Abstract

This research work dealt with the problem of layout the production line
of engine of fan roof at the General Company for Electrical Industries
(GCEI). It was observed that the assembly line of engine was unstable and
subject to severe fluctuations. In addition the execution of tasks at some
stations was observed to be very fast while at other stations was slow. This
phenomenon resulted into bottlenecks between workstations, idle time, and
work in process. The system design was used to assign tasks to work stations
according to different heuristics (Ranked Positional weight techniques,
longest Task Time, Most following tasks, Shortest tasks time, Least number
of following task).

The study revealed that the performance of the Ranked positional was
almost identical and was better than that of others. Therefore the study
recommended the arrangement of tasks by either method for this case.
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dgud g Bl aaat g Juaad) ol Jlas ) asads ga ball 03165 o) A= Taylor 4de
.(Taylor 2000,P.293) &)
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(Taylor & Russell : 2000 : 292 ) iagicall ZUN) Jara
Janll cillana (o A (2 algall gaan (pad (B gandll bl 4359 A8 o) Chase s
dbaal Cycle Time J) dalidd) 5 gal <y 8 o Jlad) (Sas La o i1 Jas ddaaa < (58 Y i
sy Agleal) GBS L i Allg algal) C Le clibally aranil) Jad 4551 ga AlSdia Sl Jand)
(Chase, et al : 2001: 182) Jaxl
Assembly line Balancing gl i 433 ga <l ghad =Ll
= (ML raail) bad 45) ga < gl baad oSy
Jiai i g9 (e e ) Gl G AiandU ALl s ) il algal) Cp Aludodial) clBall yasd ]
. ( Taylor & Russell : 2000 : 182 ) dagall quti 5 M jadil agusl g 433 80 algal)
G Al Juandy (A ) BBAL Bae (%) Cycle Time ) 4alii) 3 all cdy yaas 2
gs~ @y Production time available per day ssde gl cdy ded
poal (A W 5agad cpthal) clasgl) dae S La gualla (A16AN o) (3534 axe x Blaral) cilelud) x2)

poals gLy g
= Ll 5,54 b
4 gllaal) claa gl axe Cycle time

( Heizer & Render : 2004 :349)
Lsthal)  minimum number of workstation Jadl cillaaa e goli s Aa aaas
Clagall cllgl £oara daud P (e dlly Jaall dhaa Fg0 cdy a8 el
. Cycle time 4l 3 4 <85 e Sum of task time

Y algall iy ) £ gara

= Jeadl Clbaa e 23 A

daliy) 5 ygal) g Minimam Number of
Workstations
( Fraizer & Gaither : 2002 : 196 ) ) P

Sum of algall Bl £ gara dacd (1o d8idall (Efficiency ) greaill b 45)) ga 3pliS Al 2
¢y . Actual Number of Workstations Jesd) ctbaal =il aml) e task time
gorial) A Jard) Sl Al anll 4840 Cycle time ) g (ol (e Wsladal (Say
Bo9d g Lgpaa Cycle time ) dgis oo g siiall dpdaly 3 cBgll jglad Lgd aday oMl

% 100 = Ligyaa (o) 2 oghd A dyguaal)) Cycle time J) daliy)
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plgall g £ gara
(3)... % 106—x = 3eligl)
daaliy) 5 ygall cdy x Jaad) cillaaal ) 2l Efficiency
( Chase, etal : 2003 : 332)

o goiall ABitiey ) il GAN £ gana g2y ) Idle time J) Jhlad) clgl qudsy 3
(( Jes daaa J< Cycle time Ji &alidy) 5 5al by g Jard) dhana
Idletime=nc->t...4)

Idle time Jhlal) < gl O Eua
n= Sandl cildaas dae
c = dalily) 55 <dy Cycle time Ji
Yt= Bas g JS! apand cilthiial 4 jlaal) B gY) £ gana

( Krajweski & Reitzman : 2005 : 321)

@ gualad) ddabs g el hi 4l ga GG
Assembly line balancing by using Computer

de A p€ Gl e S (A el apeail) A &3ise o) (Taylor & Russell) s
) Slaal ) e de gana Mlia Bal) cpualy dggad) 430 gall ALk aladin g @GN ana il
(Taylor & Russell : 296 : 2000) 4s yuu g 8 Sl aranil) Jaghd 45 3) gal Jartind
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L1 sY Lahy algal) cpuad cum Jaad) bl algall L3I A Rank Positional Weight Rule
Je plgall cilBy) oo Muad dima dagal cBgl g4 aBgall (Jglls Positional Weight 4 gall
A Jaall Aae b oV gabsal) (gl @i Aegall (ot b Ml WaSi I algal
( Chase et.al , : 2001 : 186 )

A A gaa oS el U 2293 Y ASE 5 ga oS A o) llSaY) (e o 1 4Dl Evans g
(Evans: 1993 : 326) . 4wl sl 48l gl cSEAL LLial) J glad) asd

TalsS el hghd  Ajigal LA gl AU ) Aald Badg
. CRAFT gl % 384 alsws COROLAP, ALDEP, CRAFT
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_wi\z\h&w‘)-z

. B ZUN B g0 b g ilua -3
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) . .udﬁ-‘.ﬁ:‘f’gﬁ‘ pleal) (dalas ) sl -6
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. (Taylor 2000, P.293) dwalid) 5 shil)
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3 JS algall Sy a DU gl 48 jaa g Jaad) algal da DU AdaJ¥) dlagl allaly ALY Jadl) ciludlaia (ha
@h@qu:\;a..g.‘.z;gﬂu\?m\mGM;M\@JA,JS::\J@\&%UA;JGJMW@\OA
881 (45) Aage JS ¥ ugllaall cdgll g algall 038 Juded i gy 1 Jgaally (Al
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AL, Sy il
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2 (o) ol 3l ) Ay gl ) JRI G A8y g i s 1
1.5 A J80 ] Gl GARN el JIa ig ) g 2
2 (02 dsdll) 55015 305l dagg el gl
1.5 i 529 pind dakabl) andy Jalall ol aa gl Ao pieal) uS 4
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25 pSas by Net (M16) by ol ALE sils gy 10
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2 (S35 ) IV padddl SiGally b g s gaxd Lles | 12
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1 il B & el (a2 MB (B s 16

2 il Net 6 gy 17
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2 agdall g &y jlail) Aadall guda g g ciuls 23
45 g 5aall
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2 B 1.5 A
3 C 2 -
4 D 1.5 C,B
5 E 1.5 D
6 F 2.5 E
7 G 1.5 B, F
8 H 2.5 G
9 | 1 H
10 J 2.5 |
11 K 2.5 |
12 L 2 K,J
13 M 1.5 L
14 N 1 M
15 @] 1.5 N
16 P o]
17 Q 2 P
18 R 1.5 Q
19 S 2.5 R
20 T 5.5 S
21 U 1.5 R
22 \Y T,U
23 w \Y
Total 45

AL araad &) ghad (GG

CmaSE 1L e algal) (amads AlSda cibilaal) 313 4l g AN JSLial) ad) (e jAdSdll paas -]
i) Gl gl G Ade dlad) g cilaglaal) BaclB ) afiie sl arenal B Ciad) Aqla
Jand) cidaae A Salad) < gl) g CBLEAY) (pa (aldil) A< B cilland) o jaa Lggal oo

Ayl e glaall g libl) o dlaie) NA (e galiy Jaely Gl ald rediaal) yaai 22
JS Sladl cldg) o) algall o) claleal) Juabi) Jandii (AN Giad) Adsad Jadadil) 3403y &S (e
) (e‘g,,d\gécm\ﬂ Jaza g daga

Jladll L) Ldee (B aSatis ) dgue puall Cilp) Y] (e A gana (e (9 1Al -3
SR (@ildasal) axe 93590l e ) C¥ALan aladid o clibud) dgllae adi (il ghaall
(osad) ZUi) Jaray Aladl) Jandl clolug cAaga IS Slad) ciligl g calgn Juabst) ) piiial)
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G 300l G Ao Juandl Jal Gag (2) dssadl B 5 ssiall clibyd) o alaie Yl i) Juldad -5
Al ) Awadd) atgial) (3l Agal g ) Jedally (AU il avasail 48 o Juad) ghay
9 (x\.g.dldjdj\ j\eLe.AﬂdljJ..\S\quJLAEGYQM‘ QLh;d\u_le_A.g.d\ il
_h@adﬁw&yd}gﬁ\d%@j@gﬂ\ walinll e o alaiel
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&jﬂ@bﬁ(3)d34@i\\g@ﬁﬂ\DMH\QJ\QJ\@JH\MJ%QAJ_&L{: <8 g J8) g ¢ Al A

(il LaS aLIAI il LS cdldal ¢ jal i il g ¢ (raga (19 S)) Aualgia) 48y b J&dl e clagall

o LD pLial) B gl Gl 3 g Bl cuilad) 5 gS3al) (1) Aalaall 38y o g 488 (5.5) 39l ¢

B3aa 9 (82) sl s2 9 BB giall LIS L g (oo gall LY Jina Lol 4883 (45) asall A ALY bil)

Lo S
Jalal) B gl Maaly Jas Aaaa (10) s sboua galipally 7 o LS (g cllaaall dae ) Apcilly L)

(%25) ¢35l 3l 5 (%75) daddl Bolist 4 gial) Apail) Loy 4883 (10) (s 5bun 48 ol

mainsheet
Prodcde|Taskcode|Workstation [Taskname|[Tasktime|Cumulativetime|idletime|
1 1 1 A 2 2 3.50
1 2 1 B 15 5.5 0.00
1 3 1 c 2 4 1.50
1 4 2 D 1.5 15 4.00
1 5 2 E 15 4.5 1.00
1 6 3 F 2.5 2.5 3.00
1 7 2 G 15 3 2.50
1 8 3 H 2.5 5 0.50
1 9 4 | 1 1 4.50
1 10 4 J 2.5 3.5 2.00
1 11 5 K 25 25 3.00
1 12 5 L 2 4.5 1.00
1 13 6 M 15 15 4.00
1 14 6 N 1 25 3.00
1 15 6 o 15 4 1.50
1 16 6 P 1 5 0.50
1 17 7 Q 2 2 3.50
1 18 7 R 15 3.5 2.00
1 19 8 S 25 25 3.00
1 20 9 T 5.5 5.5 0.00
1 21 7 u 15 5 0.50
1 22 10 \ 2 2 3.50
1 23 10 w 2 4 1.50

@ ga )9 S pubad Joqut Al Galdl sl G r jaall



78 L:\g:q-“ é)SA\ sliely Jasl! ol Jestl f\"‘ MTJ\L f“ﬁ ]
240,800 ol Ll KA 3 Y- 3l

il bt 3 - ol ol
La 138 5 cildanall J5aY) ot 5 laad B S 31 g aliN) i) i 0 Apalgial) (b aladiad -1
u\f\dﬂh\wu&u]ﬂh\d&@&bu&;ﬂ\u\ﬁeLg—d\eneJyeaé\uﬂHMm\
A 3L () g5 Laa Cldasal) (e daad) 1A i gy (3ay idal) 13gd ALY Jadd) G 5
Lol A zUN) Jaa ady Al g Jlalad) Jul g Jadd) 3eliS
LAl Jladl) qusi 8l ) Jaa gill Alled Ada g ad8y Jaad) ulha.d\ub?l.g_d\umewi pladin) -2
Jhle <y J8) g belis i o) o Jguaall g ALY
cubg JBl g delis o) 3. "d)_\u.ael.g.aﬂd.ma‘;’\u.uﬂ\u.“dmﬂuel.hd\m:w‘ﬂ -3
.4:'-*‘-6-'%3" Gkl Juadl (& (e (g S) Aok o) ) Jea gl o cJhile
émtgjuy\emuuu&smm\S\I\_QGJY\L@@A;MI\SJJA\?@MM“ -4

zuy b

il e G| -

Gkl g 40 jlial) aie guilill) Juadl Lgldadl dlli g (amdaga (19 smS)) Ay jhal) 517\31.39_,433 -1
LAY Aagiay)

sals) JNA: PR LA EM| pasaall d:«ui\ QLE“A:A“U-‘Q Jaad) alga g palic Gamaddy alail) gud )
Cplanl) 48 a9 llasal) () gal) (3805 ) 538 AT o ) g2 Y () llaaal) o algal) aa s

Agalgiay) A8kl (3B o g algall aad) g Sl £ L) AS Al (Slad daliny) 4Bl (B 3aly ) (g8adl -3
Al bl 3oy L) gl ga g 4881 5.5 ) Juay B9l By ) Jmasll (adage (139 )
Lalu

. Ahia JSG Lgiaa g (e 58l g i) Juaat! Ay g 4818 Sla glaay ol aanaa 29 -4

fanillg GU\JY\L}E&@M@\ Glagleall auaa ey ot 13y 9 43 mal) sacld &gl =5



79 La\g:q-“ é)SA\ sliely Jasl! ol Jestl f\"' MTJ\L f“'a:v ]

240,800 ol Ll KA 3 Y- 3l

&, Varibles

Product Code
Task Number
Task Name

Task Time

Preceding Task
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& Heunstic Method

Welcome 'I'o Heuristic Method

Longest Task Time
Most Following Tasks
Ranked Position Weight

Shortest Task Time

Least Number Cf Following
Tasks
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. Longest task

Product Coede

WorkSation TaskName|TaskTime |CumulativeTime|IdleTime
[X] [X] 729
1 6.0 5.6 0.49
z 53 53 0.7
z
3
4

9.6 149 1.19
16 0.09
15.8 0.29

Efficieny %
Balanc Delay %
Idle Time

Production Rate
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. The Process

Product Code -
Cycle Time

Number of Theoretical _

work station
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. The Best Method

Product Code

The Best Method Of Heuristic Method

TheMethod Efficieny BalancDelay| IdleTime

Longest Task 994 [ 19

Ranked Fositional Weight 94 [ 19
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English Book

Ahuja K.K.: Production Management: 1st ed: Cpc publisher & Distribution,
New Delh: 1993 .

Chase, Richarch B. , Aquilano . Nigholas J . & Jacobs Robert F. : Operations
Management for cometive Advantage: 9™ ed : Mc Graw Hill Co Inc : 2001 .
Chase. Richarch B. , Aquilano . Nigholas J. & Jacobs Robert F. : Operations
Management for Cometive Advantage : 4" ed : Mc Graw Hill Co. In : 2003 .
Dilworth. James B.: Operations Management Design Planning Control for
Manufacturing & Services Mc Graw — Hill, Inc, New yourk : 1992 .

Evans James R.: Applied production & Operations Management : 4™ ed:
West publishing Co : 1993 .

Gaither Norman & Fraizer Grey: Operations Management : 9™ ed: South
Western adivison of Thomson Learning : 2002 .

Groover, M & Zimmers E. : CAD / CAM Computer Aided Design &
Manufacturing : Prentic Hill Inc New Jersey : 1987 .

Heizer, Jay & Render, Barry : Operations Management 6™ ed : prentice Hall
New Jersey : 2001 .

Heizer , Jay & Render , Barry : Operations Management 7" ed : prentice
Hell New Jersey : 2004 .

Krajweski lee J . & Ritzman larry P. : Operation Management Strategy &
Analysis : 7" ed : Wesley Publishing Com Inc V.S.A : 1991, 2005 .

M. Myrup Andreasen /S. Kahler/ T. Hand/ k. swift ** Design for assembly ** 2
nd edition 1998 IFS Publications/ spring — verlag .O.K.

Shafer , Scoh M. & Meredith Jack R. : Operations Management , Aprocess
Approach With Spread Sheets : John Weily & Sons Inc : 1998 .

Slack N. , Chambers S. , Harland C. , Harrison A, & Johnston R. :
Operations Management : 4™ ed London Pitman Publishing Co : 2004 .

Sohn L. Burbidye "Production flow analysis for Planning group technology **
oxford science publications :1989

Taylor Bernard W. & Russell Roberta S. : Operations Management
Multimeadia Uersion 3™ ed : Prentic Hill Inc New Jersey : 2000 .

Waller Derek L. : Operation Management A Supply Chain approach : 2" ed
: Thomson : 1999 .

V.S. Korsakov. V.K. Zamyalin " Assembly Proctice in machine building Mir
Publishers Moscow :1987
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1- Raymod. J. , "Facility and Location : An Analytical Approach™ International
Journal of Production Research . Vol 26 . no7 ,1991
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