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.J1Ul ilJd'iji~otJ1:: l'f ~ fft~ [)Lvi lJtJi :: i''t1B-mvml'' v.f;'':I il ~1:1 fil'\JD-lt.lliilnn..n~fl'JJutl,.,.U~jj V.fl lu~i1.Vlnru<t1 
, '. 

illnnl, 'i m~'IH.Jlun "rU.~m:i'''~lJ-hOiJru rl1nl1lv.fl'll{J~llHI fi DIiWYI1 .Jm1'1lU{h[J i~~tlfHiu Ltf! :OO\.l.O[l lJ- , , 
In n L n\.I.' 1J till \-i'lii fI ~11lJi lJtJ Ril finmlf!: ri ill itnm:U: YllJ m '1"'11\.1.(11 U 1 A~ IH flJ Jum 'l"tJ 1lJu'wTJ 1'I" H 'l uti.. , 

.- , .• , _ . " ' " "-u " ,-"'.nl''!'\J Uil1 U1 1I:fi ll l ~fl'i1~L11'\J " LLfl:I.n:U:'I11.J't1ftUt'lJ 1J ::"lil U L ~ 'i :: RYltiI1 1W'\J D.J n l"i L l'. f! '\J {J Jl Rfil\ :~1l'!J U 

Jl"1 i u~~ .J M tJ1lJU "iJ, r-l"J t1.J.J 1U :B1UJ1 J-lVJ lJ fI 6 LI lJ U ~.J~ fl nl11 ~tJ WUi l t-T.J1'J.Jl Ul'. ~.J tJ 1UtJ"l.J, llU IJ ~ 

\ \HJ1 : RlJ ~ I!~ rh 1~nl1lv. fl'll DJ 1"f)iiu'-:fftl~rnl'l~fl;r'.4 IfltJ ~ 1:'[1:111 ~ nl11J U rilt!')'il~ fl fI fl~ 23 26% 

1:V:t'lflli1Urilu1RfLt'I ¥W -l 28, 15% ttfl::n fl11 lJtJ fl OflzlU1unl n ll-l l m \; 1J~'U, 

Abstract 

This research aim ed to improve material now of processed fruits process which ha s multiple products 

There are Iwo matcr:<il flow problems in this ptocess: Ctoss traffic and' back tracking. The plant layout 

improvement was used to reduce ma lerial handling distance and time. Six new p:iln t layouts were 

deSigned then !hey were compared with the exis1ing plant layout. Then. these p~nt layouls were 

evaluated to choose the more appropriate plant layout. The results of Ihe research showed that material 

handling distance and time in the prOduction line were decreased by 23.26% and 28.1 5 % respectively. 

The new model was not only improving the working environment, but also satisfying all workers for safety 

working. 

Keywords : Material now, Material handling, Plant layout improvement 
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1. 1Imil 

nTm unL, tJtJ I-i') 1 1H1lHihnIiq'tllH~n"lT1Wh 11ry 
lJ l n1UUil~U\l\Yi'i1: l ; 11 \i\/i i'oU<i~fi DiWl m1","'f,l tJ '1 

il,~ ~J nT'HlunUlJlJU 7UU1')I-iJ 17.3nucIlJ" fl tlfHltn , . 
\ u u 5ni~v. rt~ ~v: I \~ lJlh:~YI timw n,.H,:A fllf1m~'li tJ 
fl ', 1 1 ,)I-iJ hH1U llll : nnil il n lllJ1H,J'.J h HI \.I ii 

~ ill "' )J1 tJ I \~!)IL ni'UiJ t'!!v. Hil') '} *.311 : ~,)1.1 1 nfl 
l.h: iiYl~m ~'l f( J f1'fllf1U ~f1 rt1HGn RU'li il'} IlHJ1\l, -jif<;) 

" • ~ w • 
.01 .. ,,, .. .... .... 

n~l"l! tl,} tmtlHn, n17'l1 \.1 01UlIUl nlHflitOl \l, YI'r1, 
lhJl \l,l i nn..ro') nl1T1J filU \',U.3lf1~ll,)iml \\llliJ1 : IUJ

• 
(l a :1\~~fll'~Ufl tlfl flul un"yhnu ~H:a~'-IRh\ 

,n:J17n ~ <;) ~\~ '1'l u I'WlJf·H1IJAfl \Ifl:l'h1ilihl1,J11Ul n, P! 

"!I tl Jn11nl.31U~ii [1 J 

.. .. ~ .... .J '-' 
2.I1 Q'd-!IHnZ.,)lW1\JUVllnUl'Z1 u,} 

~1 t.iiiudlith: ~n<;)1it1 f] jjfi nl"Ill J~J1"IJJl\:;)\.1 

I U\.Ii S ny'! lii f1 f[.! 1 u nl 11 vi lJt.l1:: R YlB-nl \~'!I tl J 

n"I::lJ 1 u nl1 f.l A<;) 1fl Ultilil nl"111 ~ rr~1,-')Jl Uf/ l U 

JtlLLUll 'llll.J nl111JtJ.311.Jnu tl cil~jh:1J1J (Syslematic 

'I ~w ...... 1 ' Layout Planning : S l P ) tWtl "lfllJll11il tlJ H J1Ul l 

li1u nl1\.J fuu 7J1f\Un DthJ ih.h : ff Yl %111 W [2] 11>1 U, 
-lil ~tl 1: 1'1 ~ iI'''I! tl J n,nlJ~~ 11 HI U~ D nitl vi iJ 

U1: ~"'r1~m 't'j 1 ~tJtll fiu Ylli'ni"i:l l Y11i} i!m1'h ~ 101'i 

i} <lOUlJUlLfl ~nl1ifl1 l J ~Jt 'i JJ1U~ .3fl 1"'1"~ v:1....1tl~n~J 

n l1 1~IJ;fU'II tl.H"'fl tl a~ fl flfl11lHhil1un"l"'l"tla'il nI"I 

\ "' ,,- 'I~'" 1 ., - I " 'J1"I \.HlYl Yl lJtlU YI L'il u 1: U'll" \.I" ~ ll:il fl lH l1flln111-1fl il YI. . , 
i\4fl -l n l nlfli : U:l'l1 ~ h-\ n1= 1J 1 "n1T~ fifl fl 11iJ 

till tlfl nui ~nT'i'lJ u ri ltJ l If~ [3J ;~nl 7'lJ " rhu 1Iiffj\\1 \.4 
, , • 1 • 

n'111-1 lu-.mn ' 1Lflfl DUYI'lJ DJl flii \4n'1'iIflnl'fl1UfllJ , , 
nl1'lJ \.I ri1t)"}ff ilfh u111' i"f1 Lf11UlJ IW1\.J, ~Ufl: ~IILYI"~, 

• • - 1 ' " ­"'II tln A"f1lwtl L n fI fl11lJ H=~11 11 un'1LflR (I UlI1 U LL a::L n lJ , 
~m:t1'ri'l nfiu I ~1l1il ~il1l111'1 f1iuYt',4nl"1Wa fHrnmr~ u 

, '. 
iilnl11l11'l1 ufi1t11i1"~iDoll '1111"ii.3 n!l 'lJ tl~ 1l'l''lJ\uhu 

-lR., 1 fI U nl71H"lJ U1J, 111 ~ 'IJ U IiI Ui ff fl~: ItJ tI I'llilnflfllllJ, , 
lJt~ ilf111U1Unl1'rll.31U 1111'rllJ1UilU1Jihh:RYli"rn W 

.. < '1'~1"I::U:111J U1l1111Unl[J1Hfl!l''1UU {4J tl fl :lJlnl1 fin l"1T~ 
Q" .J... ~ . .. _ I r'\ _ ... ~ 

J"I\" 1"\ t:11 ,n tJ 11l ilm U1'lJ nT~u ~ : ~ nf. Ljil !m l ~11~ w J 

hH1Ulth.h:un 611 ,Hl \.1;iUtlU1Jtt WiYlR1U 1'Ii " , 
~J«n t rJl1Url"'r hi'til1l1'i1U;VULi1 tJul.7J I1JJlul .t1 1JnlJ, 

r;'~Li~;-11J::"1n1nhun:' 1W;n11IJQfll'llUl " V::hu \,.., 255.~ 

J7·; g ~Rl ';OJ 25S5 11: ;;-, n" ~~l!)' 

IrJ 1 ~ JJl U ~ 1JCl 11 ILlJU1YI ;.j hl~l ~ nl T\HlJl.i1~u~::ih" il mY( 

nl1:.1l1· 'iI 'lJ uJ1,. J ~ -' " ' WIll fI," U L 1" fi ll. f1 nl'i1 \.:-.' ,; f1 Lil tJ ~, 

tl ilmL1J1JLw =tli"lJ~J1'iJJ1U \~Uil>7~t"'iJJ,tI "IU II).Jlj ';:;' 1 i.'
• 

1:tJ:Yl1.) 1 UnT1't1U!hu-lfl'lilUfHHW \~RtIL l~ tJJ 689 A 3 

LlH11Y11DAfl1Wl'hnu 21,06 LUirflo]-u oi" lIR:U'i:U!11rll 

lunl1'Uurh [J1i1n~Ul'lflA.JIV.J<l 79 92 u,'ii ~u'\J. .....1i1, 
R'iHl~\riln1J 28 LUtl fl-D\lii"tT.lh~~1 U1 1..1l\Ul.l~ 2 ij

• 
"i: U::l11~i \tnl 'i 'lJUrhU1r1 I}ftU fl iH'W v.~ tll Ii U~ 81 9 .1 2 

l)Jnv.1iHlrlnJIti1?iu 6.21 IU1J fL <']uifLL<l::ih:u';l1 ul 

lu nl1'IJ\lri111191~i1uarlflJ IYl J1) 89 92 ulii<>iu l'1.1 \ \1il 

flimm;,nu 20 l Utlfl~U.fl [5] 

3. ~Hin1"'1"~1\\lH"1M,1-;lU 

3.1 m 7~n»' 'Iitl!Ji'I• 

h H 1 \111 "I rit~ mn yh m 'tI ~ f1 111 tJ ; ti n 1 'i1-1 ~ ~ It fi fI: 

I-J RiI li'mrM"v : n U 111Jhw I 'iLltlUI1)'j m: lnU n11 ~i"i ~ 
• 

Yl fl'lJ ~R!iI .rim<t1 (Multi Product Process enart) 

3.1.2 1l11t1 n M-l,)'n JJ ~ thUlfn l U J1UIUu n l ~ ~ n~1 nJ
• 

flnM-m: 'D"\lf1'11tl ~~JhH1U 0'1 ifl lftll~ .jl \.1 ~I ll : 

fh It ..... \lJ 'tIIlJ Hnl ib 1 U ~ l~' n, H I i'i ~1111ii R::e< }; G1 nru.'Ii" 

3.1.3 1l1~~mn,rillJiliil '.1 1:U :l11J IW:1 :[J=: 111'1 1ilh1u• 
nl'i '!l Urhlr1""~ l fl unl fmlf1,,~u:l11Ah1 .. n"'lJ u ril U 

1n~tLfl::iu l 1ii1 11u'Il 0l: rti'jnl1'11Urh u iff~ Ll fl ::iflLnu 

i illl fl1:U:l11JIlfl:"I:U::l1 fil ' 11U'l1 ilJ"I: fJ:mJllfl: 'l1 [)J• 
11 fll'l1 l).) U'-I \.I11 ii1111'~l1 'JDJ m:u1U1l1'it.!R~ • 
(Flow PfOcess Chart) 

3. 1.4 nl1f1n l::fl'lhllJ flthUn1"1'Y1R'lIilJ n,-~lJ1Uninl ~ fI• 
n"l1~ nl:f1 nl1'Ylfl'U OJm:: u 1 u nl1etRfllu~,ud,, ::1i 

iull~i11 niSm1r-1a Y1 ILfl:,jtlllfl ~l U1: u::mJ ~H'lun11 

'Uurh U.,Rfl, ;, Lau.rn') n,nurhulrna, t! u.tJ ti1 J " 

~JI"T~:\h1J1I~u\l lltlUm1'in11hHl (Flow Diagram) 

.,.
3.2 m11Ifl11::,.,llDI;j<'l 

3.2.1 i"'l n nl"1l'i lO1"1fl n"l:niOlll\~l"r.JnljJnrn'l1W\l;l ij• 
\.If, ~n[\4'tl~JHIll",! tm i\"~~ ,fUfl llum'itlRttll?l1 U\\w unn

• 
.. .. ~ ~ .. .J 

n1:1J1 "nl'tlflilLl UUYlll' tJ\.Ifl ~l1m'l1 fI ~ fI"l nJI1 I 
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nl1~b,l 

.,. , , 
"' v i) , \)! ,)C' , 
.-, , ,

t •• __ 
C, I 

" • (. (i) i) ~ , 
m. I (, 
.~. (, (, 'l <) ~ , 
'" , 

~~'1' ft ft (, lY <> (. 
'I''', n~,.\. C· 

~"I"" (.,,'" 
,,,,~n",,," , 

3.2.2 nT,.ilml :.,{,riJl.JflillUiWl'ii..nunl,-iS1~.J1'J .J1U, 
hnlv il U u,f u 'ili i1 fl(ll {1.J 1 Willl! 1" Q. fI '-I ~ ,Hl(u 'If, 
(Product layout) VI \Jihyy,lilm:lJ1Unl'H"I~il1JiHUl .J 

N~ \'1 nru<if !Uii fl ll)'! ~ Ell ct il.J ~.J YI1 .J ~flfl l 'ill : I.HlJ1.J 1.J 

1i acnUJl \I 'lJ fl.J~ ~ ~lJit\1..ni~ul nUll tl\non u:..n n~ ~i1. . 
3.2 .3 n1 T1l fl "i'::'t\,)t1lJ, fl fl'" "= V:rl,.J llfl:llfl, ~11"1u 

n"i NA n1:/'W ui, il l n'fllJ t '5 ~ n uii n1:; U 1 U nl"~hi 
ii iltct il.Jnuth \ -.\U,.:u: tl1.JnI'i '!l\.uhufI'.J lJ1n Ontf,HJJ n• .. ..J ~ '" _ .. 
liY\.l.Yl"l-ln'T'Il'M I1Ul'ln''il1lJ 'IItJU"U Ilfi:un.n-n ml111u 

rhuii n,"nJilun nlJ'111nt1ulJ1 11 ry v., d'ri D \ \hfi rlf)11lJ~U 

''I'Ialun,nhnusfl Fl,J 

3.2.4 n',-11frn:lf,r DUO fl, un ,,.i Vll'Il unTI"i lfl1':"{• 
,rillHlt\'unT'i'" R1: rhfl1u fi't1riUn1 1il fl'M:~,ruUft, . . 
~" \.I, 1:lJ ::m.mO:\'R 1~'".1u nl"i'llurh v11\'., ~.:.':-0lJfl, . 
tl1'Uol11" (l Juff il ~ I UUltl fll11 no n'1' " ft1l O~i'H~ 

, ' \-IIOil n". l''! \O\fll1lJ,- fl"ll\\o\ 1l1:1\")J\\ !l :v:1I1U'" ­\\'HJ 1 ""\'r\~J 

nlW\\ i'I:: ~ ltilJ'll oJol1thn UliTcH], ~ifl t ~ U~~ 
~,\ tlui(l~lila DffO.Jjj n11D 0 ntlUUU(l:"J ~~ t 'fJJ1 U 
. • r 
l'ruhntl'tlu 

a ~~ .. _ r .I • 
325 nl11lfln:WIHJlj'ilmUn11VU111UilYl\lR:nnm 

\l:Ju\\lh\1.H.J 10.1 n1"llfl,-,~.x,riJ lJ f1~:J1UU1Y111..r'l'm u ii J 
."1 .I - .r 4 ....... 

,
1 ~.I" 4

unJ\o\l l 'Hn'il'llll. 'IIJfH\l,:~HtI ~h~11H~nnl1\1D ,J nn. , 
iI On\\ \J U 111'1: n1 11' ~ ~~11 ~ J1 U )J, '!I, u10.1 O'111n1 'tI 

f)n:J::';':J):llrn'~~IIJ'117'11r:~':lq'~"":'nl1 L',~ oj1D 1"1'" l.'i5:S 

/ 7. 'il ~/il,llJ 2555 ~:'ii1 'ln~4~ 

-, 1 1 ". . , ­U[1J~\1llilJ ~JJ'" 'ilU nj'! R ~ lJ IU~\W:! l ll.llJl1 l,.1 lJl 'il"il 

h U'VU1¥1tJil'll u~ WJ l1JJTI..\'v1A""jJl\ ~~ ill!:''hhi1 f1l ~ 

~.I • a ..t 

lJu1: ffl'li1l1Vlln nil t< 


3.2 () n'1ilfl'l"1:"\itHJR~lUnl'HHI nauu:.TJt, JJ,,,,l·,-I).;, 
v. fi~,' n~1ili, nl1i I fl" 1 : JiiillJ ~~,) ~\ :J 'il II <l1 Ju, 
flm:1-i1 i'tI (ll11l1nWil'1 IUl iJ iI n lL \J lJ ~J l "i J Jl~:1...,Ii, 
J~V.ll ¥l 6 Ll tJU 1~uHlflii)JjJ!Hlil:'r1t1!:15ni"''1JrJJ 
11~J1\HlthJlrlu'::1JU l-/l in~f"~U1~~t1J.r)u\1uu1v. li~ 

• 1 . , ,
l\Hn:i\"'JY1~~ i1t.JI\.nH 1 il~ m~ii il"'i !" U~"r11~ l1f1 1 um, 

'tIUril u111" i'L Uil :fl11lJU il ilfLnII I Ut.! Yo 5n1um'niln u• 

4. unrn"ii.r1.l 

4.1 ~M'Hh llh.nl1 

;l1nn1 1;' mnnrll:lD n1111') ~J'1JJ'U nl1·,!Uri1u lfffi 

(HI: 111 ~~ 1l'd1 ~ J 1W 1 m'J tlJ \-\ 1 11 ~ 'iI1JU'\J il J Y11 Jt 'H ~1\1. . 
n·H\L~m!1Juij,ffuYl1~ rml""f<'!! ilJ~J ~UllUuiJ'HJ~ 1

• 
'r'lui, ih:hn.,,~ uo unaU IHl:ifl nu\o\ Rl[J ~'i\ ~J 01vl UU 

~ln'!l iJJf111)Ji;J~\Ll.... " h~nl"i'\JtHh[J1~~llf1:D' "9 Yh1;\ 
tnfL 1lU"i 1 'MI;ulil.hu flfU,: I.i;il.J ~J '~ilil nlt uu tlJ.. . 
hJJ ·lUlluutlf1Jtl1J~u~n,tJ \o\1J ft 6 (IUU 1i1 UnT51 1J 

~J11,) J1Ultiin: t\uuiJu u 1~fL llR:"" an 111.f11 '111 unl1 
-,

iJon UUUflJU 

:rJtli'utl1.J 1 UU U,flfLliiin1"'itliutlp1id'i fl nl"'ifl ofl 

1:ll :'r1 1J ~h1Unl1'lJurilU lR~ 1., uyi1 111 1 1 u5[J \l. 
ii, 11 \0\ ~HHI1itJ1U '11 f)·HI il fi nru-n~ ii 111 11';1"'11 '! ii lJ 

tfiu,nul.xtJdln;n\.l
• 

~J1.H'u l.hJ 2 iiUUlfi 'illiIlJ~UURrnQnulrl\'lilUlllU 
, ~ .. - .I .01, "" 1::.1 ,
nR""iJ JtU\annYl~fHYHI \O\lftU'n1Jn11 V.flIfUYlfli1 I\~. , 
4 . I~ .1 .1 ~ .. - ."1 1 J ,.

111 ill,.lJ u"il.H u fl U\Hlfl' VI Ul' I M ill l1! YI' U m 1 11' J1\l.\1)J 
_ .. a ... k.l, ., 


mWlf'.'!ltlUR:lnfln11llililfL'tlDJ'r1Ul'l \ln11 fI '.)'" 

tTJtl1'UU"iJ 31i~Rnn1'-nl 1i~Hf"j'j"L ifi)~1uh.jJ'U1ijj, 

rh ulR.,R.Jli
• 

U.J:Ji"lJtJ1J 4 ij011~Ql\ntiiulnJ011,"~liihi\l1'l'J~• 

nuiil\ulu.1 ;\iht[lu~~ 'il 


UJ1.IiUlh.) 5 ilum\l.lUif\ l ffUYllJn11h«h~ltJuhJlu
• 
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• • 
!T~lH\JU1J 6 Vln~MnnT'iiJilmL1JurJ~l'S~.Jl "~ \Hrll~.J 
5 LltlU~~l'lWl "I1'1-.'\\'IU -t ilfl-imfiu il oJa"lLIiir.:LlUU 

~Jl.7,jtliul.h.J. 6 :j n1; 11lJ11;Jhn']D~hJilJ't1n. ...,N.Jhu) 
- .. • I ", ' 1 . ~ ,

u"HJU U 1 Y1~ L\R:: \\lHH11 1 rlT'i '.o1.J1: [J"l1 U1H1HUi}l'I 

;")11 •.nJfl Dtuill'UnT'nil~l U Lli'::m·Hlm:U ::Yl1.J~lilt.. 
nl'5lIUri1vl ~f1L'{iJ1~1.hjh~·,nj-rlJU 1.,)~~li ~i'\ t.Hl~l~· . . . 
~.:J'II1 ";"1,,112 LLilil .Jn11Iui tJ1Hl1fJu 'l"::u: Yl1.Jhnwu\.l 

ri1V1fl'~jJ llJ r-T" b In \l~ULL lJU ntH!".,) h .Jn lltt lJ lJ 

U1lJl.l1"J" 6 LltlU l U'urn:~fii 'l l.,)li 3 LUUH nTl 

1 1J~[J ULYiUU1: u: tlRl1 Un1 'S '\lUrh Ulit~vl1)$11 ')1 J 11 2 

1{11J1' OIHnf"1::tJ:mJ\L!l:Llfl1if)1J'n~Af1 ~ u rT"• 
U1lJU1"LtlJU~ 6 ~,)itl :J1'mfl~'l: tl:rnJ~1'l11unT'i~U 

('hulf1~'nn 2,460 L~J~ 1 vi {l"iJU L"' ~1l 1,903 \)./il ni u 

1[)U Yl 1D!l flflJ 577 LlJfI 'l ti D"i ilU f)';I\U \4 2326 

., , .. , '1 n " 
Lua 'H'lI\I ~ U~:il fH l (11 Yl '!I "Hn"i1J UI1 1 Ulf1f)~ln 

1,511.28 1uli1tlO'H1Ul'loRD 1,085.87 1\l1litiu1illJ 

V.1 (Hl flA ~' ~n~ 425 .41 1UitiIliD 111UfiflLtlU 28_15 

.1 .. 01 .. .oil .. . 1" .1 J M ~ l'
(u u'H'lI\4 f1 'lI~'-'I ~lJ ' lJ lJ1.J LI1J lJ'r1 6 IJIRl,HllJn1' 'rI11~~ 

nJii 4 \~iljjnl'Ll -r\J1.h'Hi.Jh J.Jl~i!tlJ1h\1ih (il\4. . 

'; 11l},: ~;}hlr;11"1t1nll )o>,~n!'lIQj)"""'1'~" !h: ~ln '. " ?~5~ 
17- 1<) ~1I1 " V n S5 ,~:~ , w':J)!/i' 

ilflJlnlJiE1 )HlIl J1lUH-H..lliinT5h 'l'll E1..l m~ \, 1\.1 m 'H--1 R~ 

\u1:.j'jn1")hl(u\lm y~ nr11v.1li'lllJfilLlii11 1 ll~ ill 'il';;'u• 
fll~ nl" l-\ R'll tl ..l II fl A:' 1-4 ~ ~ Ii(1.1. 'IiI~ifl t 'il " fi.J ;l1J.~ J 

i·lCHh.Jll,rn.l~ 2 IlR: 3
• 

!SUill.nl'n 1 

" •• 
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" \I '<u 

' 1' , 

" \I'll 

1l1~ , 
" ,I;u 

' 1', 
" cilu 
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• 

" 1I1u 
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• 
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IJ 1~ , 
, ." '" m '" ,~ '" ". , m '" ." '" '" '" '" , m ,.. '" '" '" '" m 
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