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Title Product development from turmeric to Wikipedia Cooperative Housing 

Community Kaeng Lom Pra Sai Yok district, Kanchanaburi province. 

Researcher : Assoc. Duangsuda taechotirot, Mr. Thanee Sukontachart, Mr.Nattapong 

Phanthuna, Mr. Sarasit Booppanon, Miss Sirirat Panich, RMUTP 

ABSTRACT 

Most inhabitants of Kaeng Pra Lom village, Sai York, Kanchanaburi province are royal 

through project of Princess Maha Chakri Sirindhom Rattanaraj Suda have an occupation of 

agriculture especially, cassava, com, banana, turmeric and other. Unfortunately, a lot of some part 

of turmeric will be waste. As the result of only of turmeric will be waste. As the results of only 

some part of turmeric can be used, and a lot of other will be destroyed. The objectives of this 

research are study of the properties of the fiber from turmeric waste, design an Eco Design­

product, transfer of technology to produce a prototype community and prepare a business plan. 

The fiber of turmeric stem was separated by soaking with solution of sodium hydroxide and 

economic fiber will be modifYing by using high performance machine to create an Eco Design­

products, home decorate or using as a material for a factory. 

Keywords: Turmeric, Design-product, High performance machine 
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Design; EcoDesign 'l1~U Green Design) ~\lltJ'U1I'W1'Y11\1'l1~\I'lJU\lfll'J'lll'lm'JI;\l1fl fl~l1fifl ltJ'U 

fll'J U UfllllJlJN~l'lfirucnllft::::lJ1 flU i 11'ltJ'Wii'fl':i\9i8~\l1l1'f1~fl:lJ U\lI,r'Wfll':il.'l~'U8\Hffti UI'l'J:ttl::::nl.'ll. 
flU i '!f'\l1'U Ul.'l:tlYi:lJm lJ1ru fll'J 111flt1lJ 1J1 i ']$i, 'l1~ J\ldl'~8'l1~fll~U\l Hft!fftl~'O::::~ llJ lJ1f1l£J'l1ti\l 

~l.'lU 'fI'li1\1;i'fl'lJfl\lN~~firucn'l1~ 8lJ1 fm 1'1 11:lJ ffltlty'U 8\1 fl11 U 8 fl!llJlJ I ;\I{h1f1' iii 'lfltJ'UI'Yl £J\ll! fi 

U'U1'11H i'Ufll':il.'l~Nl.'lm::::'I1lJ~\I!t 11'l~U:lJ'l1~Ufll':i'll'flm':iI;\I':i fl i'W~l'W~\I!l11'l~~:lJ1l'i1,f'W ll~rJ\lU. 

2 
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ii~tlfhl1u~l!"'::;ntl7::;11hJ'IJ'YI1~m7A'1~I~U1~{J~ilU~~!!1~lfm.Jlllu<ij1u1UlJ1n 

fil7 tIti mluUI'if~Ul1fYlfY7'hl!fhlUtl"'llIU fI1'hl1V~ fl1Jl/l~':il EcoDesign 11~ tI Green 

d d ~ lV ~ 3J.c::t lV 'j} I'" 19 t
Design d'lum::::U1Ufil7'Y1f.lU1mIU1fl~~lUlfY7'hl!n~H1:'I::;~lU{l'~!l1~1:'ImJI'Ul u tu'Uu~tlunn 

{J{J nilUUf.lil~.nru cyf11~{Jm::::U1U fil7 lIPHJ'W'ilUru 1~1:'I{J~1'u\lm;1~'U{J~f.lil~.nru cyf (Product Life 

Cycle) ~~ 'il::; 'lf1U1:'I~~U flU1U!!~ 1:'I::::,TUll {JU'UtI~ fil7 vll'lJU If.lil~.nru "i1U 1:'1::::1:'1 ~ f.l1:'lm~'YIU ~~ II1 ~~{J lJ 

Itlw~mJ"l nmh lt1'ri~ f.l"'~~B1P 011'l1lJ'liU !!1:'I::;~ ~I!1~lf{JlJ ~~llIWI'W 1'Y1l~Ul Itl~fil7vll'lJU 1mh~ 
J, d:l •

tmJU (Sustamable Development) 
, 

Uf.lU vll'lJ UllfY7'hl! 011111:'1:::: ff~ fllJlI ri .:j'li1~ i! UU ~ 10 I ~flrll10~ ~'YI'JjfYl {l'1l f f117-W1'lJ U 1 

fJrufl1l"lflUU1:'I::;ft~fllJ '1 'YIU~ft~fllJuri~1JiJlltyty1U1:'l::;fm i1 uuS ~1fJfil7U11'Y1fllU hV{l'lJullujlJ1 

vll'lJU lW m.m~fl iJllruru lli'{J ~i\U~{l'1lJ17 flUl I tll '1ftu;1~tl7::;1l11'U\l~ n n I'llW m m 'Jj7 7 lJ 'lil~111:'1::; 
'U " " 


.0\ jJ lA'd, d ·1 "''''' jJ '" jJ I~jJ "" 
{l'~1I1~1:'I(JlJ UWU'YI{JfJl.ulJunUUU1:'l::;Ul tlf.l1:'l~{l'Uflll11:'l::;mfm{l'71~71fJ ~ !ll'l1lJ'liU fl1U~nU 
~ ~, 

fln ,hl\lfJVlU U1U ~Unl\lfJ IU'l1lJ'liUl 1lJnU{l'fll UU n 1 7fffl'hlll! 1:'I::;fll fll! 7111'1'1~\l~7::;U Ufl1:i 1 \lfJ 

'j) Q.I d' Q.I .<::::l lV 
{l'{J ~fl1:'l B~ n U ~'YI'JjfYl{l'll 7 f11 7W I'lJ U lU U.! lU fl111l 111:'lln111:'11fJ'YIH'li1fllWII1:'I::; fil7 {l'7 1~ 

1'1 11mTu fl-.1 'U{J~ .!lU 'YI lwmm ~~!!1 ~lf{JlJ fln B{J f11!UUII1:'I::;lfI'lJU l1'{l'~111 ~ fl yf~llIu f.lilll.nru cyfl'if~ 

Ul1fYlfY7'hl1l O~l 111 nu fil7 11111U 1fl~ "mHJ ~ 011 {l'~1~{l'n fl" ~~!lIUIIU1 ~~ f117'1iu 11'1 ~flUlfY7 fJ ~ O'il 
~ ~ ~ 

A' llV 3J lV" lV Q.I d-:f d I1'.c.UUWU~lU'Ufl~fil7 'litl~flfl1111l fil7ftnfJl f11Hnl~{l'nfl-.11U 1tl:'l::;m71'limwfJ{l'u'YINlltytyl 'YI 

l~fllJ lfJ~nm 1 fl1l1U 'YIH1'I'lJUli7 'J'lJ fil:iA'~{l'1Ifl1111 ~'Ufl-.1ff~f1lJ 111:'1::;1 I'll'll U hvlu 1'~m 7 11 
~ 'U 

{l'lJtll11 ~ I~mh::; lfJ'liulU m71'fI'UUlfl'Yll~m7 fJ~ 011'Utl~t;!~m11m 7 lJ{l'~1~{l'77fl'Ufl~ I'YI fJ 111:'1::; 

{l'::; li'tl U 0-.1 fl11lJfflftru ~fl 7 ::;UUlft7'hl~ n'iJ I'YI fJ" .. 
tl7 ~a 'YIfti 'YI mllu tl7 ::;l'YIft~ lifln tl~ Bfl n'Yll~ ~lUI fl'hl~ 7 nnmllu 1l1U 1U lJ1mrU",l1t1'ii 

Ift'hlI11~BH''YIl~~lUf117 IflfJ 11 7 m7 1I~ii1l1U1UlJ1n 111mlU~ lU'Ufl~m 11 1'lilfl17InfJfln!u wuil 

1'{l'~!'I1~fll~m~fil7IflfJ1l7.Juii1l1u1ulJ1no~iJ1:'I::; 53lflUYllU 111flVl'li~tl~flflfl1l1U1U 5 'liUfI 
~ 

Qlod. GJ lV Q.ljI QJlV 1 lV Q.I~~ ~.<::::l ~ dt 

~~u fJ{JflU1:'I::; ~UtltlfJ, fI{JCJi~'Ul1, llflCJi~'Ul1 W~, lJ::;W:i11, ~flCJi~fl11:'1{l'~, fl11'UfJ1, fl1!'111:'1tl-.1 

'"(fJUfJ{l'n{l'U1'YlfYm~m7If1fJ1l7. 2548:25) 

• jJ A' 'J) "'--3"'"' 
111 flflU{l'17111 'Utll,j 1:'I!U{J-.1~U 'illflflfl-.1 fil7 Ifl'hlflm1:'l::;{l'11mru hllUf1-.11U 'YI11UWVlIU 1 

~ , 
m.hfJuru'lilfilli1'l111vlI'lJUl (J.lm lfJfl 'il.filru~llul WUil Vlu~lutllilumI1:'ltl7::;fl{Ju~1fJ

U u q 'U 


. jJ . ., I jJ", I 1 ",.Ji I 'J) 1 

11l,jUlUllfl~ ul::;l:'l{JlJ !!1:'I::;mqJUlU1-.11'U1J1 fl. m fJfl ~.fllty~ll1J:i CJi-.111l,jUlllfll11 flHfll7 

W7 ::;11'li~1~'Ufl-.1{l'm~'iJW1::;I'YIWlllm l'li{l'm{l' m1lm1l11'lifllJ11l~mf-.1 2 lujUluntl:i::; flflU I tl. . '" 
~1fJ 105 fll11~{JU l~fJ 90% 'U{J~tll::;'lil'liulU11~U1Utll::;fl{JU{Jl;I"llfl'hl1l7 Vl'li~tl1:'lf11l1U1l1U1U 

'" '" 
lJ1fl'1~lln lJUffltl::;m;-.1 'li'11lw~ fllf1fJ 'Uif'W '1W1:'I !!1:'I::;{l'l.Ju'1Wltl:i::;lfl'YI~U"l~-.1tl~m!CJi1l'U 



1 ~ QI q' 'j) ~ lJ} V .c::t t, q d IGJ QI

'W'U'I'1I'Wl~U~mHH1'1~VU'J~'lflm !'U11\j1Jl'U1J'J1V !~ I'WV"l 40,000 1J1'1'1 ~eJfI'U~H1i1 'If\leJ~ !'U'J~~1J 

~,reJ VlJ 1fl 't11 i 11'U 'J ~ 'If 1'If'U th'U '111 qj~eJ \111 Hl1~'W I ff1lJ1 'If'U 111'IJ O"l ill 'IJ 1vi 'U t] ~ ~hi i ~VI1 
~ . 

fll'Hfl1:J~'J ~\l'Yh'11'fllnlfl~o'IJ~~ilY l'i1'11'illi~~mlunv tY"l~~'11'l1~lV ., l1li1V"ll'UI'Uvhrt1 

'W V1V1lJft~1111Yi 'l'U fln ~~fll'J~~ llY'tl1~ 1vil1~"lI~Vfll'J ff~1"l01~'Wlff1lJlI t1'1f111hu' 'U11 ~,j'1'U 

..i "I 9' ;;J J ;f,;ll '" .,.
fll'WfI 1.2 u'J~'lf1'1f'U &'Ul1lJ'lJl'U't ~fl'UlJWu'U01'lf'W!ff'JlJ 

'U 'U 

flru~m<ijv1~'tllfll'Jriln'illf'U~'tl1 '11''I'1'Jl'IJ':hu'J~'lflm h.ll1~,j'l'UlI ri"lU'J~1:'lOlJ lJ.l ~. 
'U 'U 

LIm iVfI o,imIVfI 'il.fllty'il'iJ'li1 U~flff:l~'Ui'W'J 1'lf'U 'Url''U l'W1:'l ~::ifl~ liI'U~1'U1'UlJlfllyjOtY"l'IJ1V 
'11'n'IJvlOftlfl'Ufl~HII1:'l~ '1 'J "l"l1'U0~ff111m'JlJUUnUfflJ'U i'W 'J 1'10 i UI~VriO'UtY"l'ln Vl!'U!fl1:J mm 

q 'U q 

~I'W l~U~ flfflJ'U i'W'J iJi~Il~"l UO flIU~Ofl 1110fllHl~1I~"l i l1'~'IJ'U1~~ llJ ~0 "lfll'J ~"l'tlli 11'nri 1'U 

~1"l"l1'lf'U ~1~'U i'IJ 1I~::tY1'U'Ufl\lfflJ'Uim~i~i~'lJ'U1~'lJfl\lfflJl/l 'W'JliJ'U 1l1'U1'U:IJ1fl Ill'1m::'lfiJ~ 

!l1~01ff1:J;{"llil'iJ'Ol'U1'U:IJ1fll~viJLMn fllnJ1f1ru. rh '1'11 \I fllVlll'W II~ ~fflJLWi'UO"lfflJ'U. i'W'J:IJ1 'l.,'ff 

~ I Ij/ Ij/ Ij/ <C\QI d d 4 .=i oC\ J Gt 
'illfl1l1 ~ ~1:'l '1'1 flm1lJ 111 ~1'U 1\11'1 'U flru:; 1'iWl~ \I III 'U (1\1 ff fI1'W'l1llJlll'l'1 'il ~lfl~'U'U ! 'U fl'U 1fl ~ 

• u 

, 'i.J 0 "'. 'i.J <f 9 ;;J" I 'i <f., • '" • 'lJ 
~~fl~'il'U l1fl1llJfflflty~0 flnff'JHff'J 'J fl!l~:: ! 'lfu 'J ~ &V'If'U 'illfl'l'1 'J'W film flflHlJ~ru fllU~::'UOlJ 

11110 lUi''lfty1 Iff'J 1:J! fl'il 'W mVlv\I'Uo\l'W 'J:; 'IJ l'tl fflJl~'il'W 'J:; I \l'1tl~lh~o Vtl~ fll'J ~11iJ 'U I m \I fl n 'ill fl 

4 



1.J ':i ~6J11"lfU ili IlJ fJ~ IlJ fJ'U 11 i''flfJ1m ~ 'l II 1~~t) 1l!!~ iJ'lfl'li1'~'l1tHf1~'lJt)'l 6J111Ul'U n~11flt)ffn'l:J 1 

'li'fllJM~HI1'J'U':i~UUUl:l~'Yh~l1lthiu,r'U 1~fJiifil':i11'lmnJ fil':i 1hnufl ~l'lI~Jm~UU\l':i O! 1fil':i 

fl111li\n n'l1l:llfJffl'IJ1 ffn'l:J1ffi11'fl~ln~~'U \1'1 'lUl:l::::U fi'ift1J'I11~ ~ ~Hgn 1 ~fJ i '*mln m':i 1.J':i::::'11 iJl9l~ fJU 

~lfJ hi'1.J':i:::: lfJ6J1uff ,'jffl9l 1I9lfJii'li'flff':i1.Ju'U1fll9l''U mnhi'ffl9lmtlfl'if'l\11nfil':i H~~ffll'U i'fl'J1l1H~~
'U q q q 	 q 

I1'J'U H~~ nO! ctll; 'l UI1f;YUI i'l'':i 'l:J 1i'i fl \1 t~1l1l i:l ti1'IJ t) 'l1ff~m fit) yf 'l ~ ii 111 'U 1 'U 111 m!1i1.J i '*1.J n lfJ6J1U..." . 
'J1fJ i~'IJ t)'lfl'U 1 'U"lt1l6J1'U 'Jfl'l i'unufl111liXfl'lfil'J'lJfl'l~i:ll~~1'U m~!lfffl111lUfJ1l'IJfl,'jH~~nru ctl~ 

11'J 'U lJ ~ 'J nu ~ 'lH 1~~fl 1l 1 'U fl'U1fl~ ~ 'l fil'J \Pi 1I'U 'U 1 fl'.j 'l nl'J ~ !1'J 'U n 11 -ff 'll ff'11ll! (;I:::: m!Uff1-J 'U 

\,1 Hltlfl n i 'I1lii 'U nl'J 1.11 1-il~!l1fi tl yf,'j 1l1-ff1.J'J ~ lfJ6J1ui '*fffW nU'll'U1ff1'l1 n \1 6J11l 'If'U iX1fJnl':i i '* ." . 
l'flfll'U 1 i:l{j~m1l1~ffllnU nn\PilN;H~ i 'U ..rt)'l~'U ii ff1'Ui11l i 'U fil'Ji'n'l:Jlffi1l'fl~'l!l1~~fl1l11'J'U 

~ nm'lltlfl n'l1~ ,'j~1fJm'J i ,*1ff~~~ff1'l1 m ':i 1l ~ iiiX'U 'I'J'U~1-ff'llff'11l m':i I~m1fJ1~ 111nU"ltll6J1'UI1'J 'U 

nnffn'l:J11\lm~t)1~tl1l~fli1lJ ifww1'lftl'la'Unuo'lt1fl111l¥hlli'rl'IIIl'U lU 'U1't1 1'1 nl':i~i:ll~ 1~ fJtl lr1fJ 
qJ U U 	 'U 

l't1fll'U li:lU~I'I11l1~ffllt)omtUUUi:l~ff!1,'jlfi~t)'li~Ii'l''l:J1ff~.mr1fJm;n'IJtl'lfil'J',*fl111l~tl'Ui~IIUIJ 

~lfJ'liitli:l "ltl~"lli~U,*fl'U ~lfJ~Ofil'Ji1fJ'Ufl!i:l::::mnil'l1'U 1~fJ~6J111Ul'Uff11l1Hl1,*,'jl'U i~Itl'lili 

iXo'lf1'l N~'U 'J11li1\l19lJ''l11'J'U t)'lt1 m 1ff1'l1 n\1'lf1l6J1'U i 'U fil':i H~~ fffNff'J ':i t1H~~nO! ctll;'l UI1i'l'U 
<u 	 • 

1ft 'jI '~1 "" ~ 1 L-L.. I 'JJ '" I (/ I Q..' ~ ~I d 	 CI.' 

~~Iltl 'lJO'l~tlll~,'jU1'U ~~ ~ l~fJ,'j fill ~n mmO'lIltl1 ~i:lO~\1'Uu':i~~n~':i11ltlU1ff~tJ'U'l ff'JH 

Itl mln'l:J rut 11H~~ nO! ctll~~IIii'U ~1 fJ m ':itJ tJ mlUU i11fJ1IItlHIUU'U1fl~ ~1'U m':i4in~ 1~'U Ifl,'j II i:l:::: "Ili 

yj1i:l1fJ~,'j1l1~~tJll ~,'jI1'J'U m'Junifw'\1l!i'l'':i'l:J1i'i fl\1'IJtl'l6J1ll6J1'U tl~711l nU1i':i ':i1l6J11~tJ~1,'jfflll9li:l 1~fJ 
tI <:loB q qJ 	 q 

iliiXtl,'jllJfJ~HlJfJ'U 't1i''flfJltlnlH1'inll6J11~1,f'U ihilf 1Ii:l::::ff,'j f-ji:l i 11'lfl1U1'U'fl tJtJ~'fltJ n'U~lll'l1ti'tl 
'" 

'" '" !i'l'':i 'l:J ~ tl ~'fl fl! vW,'j ff~1,'j ':i 1fJ i~Hf)"ltll6J1'U ffUU ff1-J 'U 1111 nl9l fil'J'llU IfI~tJ'U't1 N filHl i:lll9ltJ ~H 
j,'jv'U ffU "hJ 

I~O i ,*1.J':i~ lfJ6J1U\11tlli'l''l:Jff~'U immtloyf,'j'rl'IIIl'U l!~J'UH~~nO!ctll;,'jumI'Uli'l'':i'l:J~ fl~ 119lfJii 

11'1~1.J'J~ff,'jt1i,'j~o1,J~ 
A-:;'! ""'" ~9 "1'£ ",,£

1.2.1 	l'fltl'fltl'l:JlfJo!ffllU~'lJtJ,'j!ff'U IfJ\11tlff:)J'U 'fl'J'lJll'Umi:lfl't1,'j 


.d: ~ (/~ ~ ~ ~
QJ 

1.2.2 !'fl tltJfltlllUU f-ji:l1'1 i1O!GYl!6J1,'j'Ul1i'1''Uli'l'':i 'l:J! fl\1 
, 	 'JI f "" ~ 	 4 ..:.it CI.' 'jJ ~ Q.! ,~ 

I .2.3 !'fltJ\'1 I9lffOU 1l1m!1'U'lJfl ,'j6J1'U,'j l'U 't1r;.11'U tll':i fl~19l1mm eHO~U 'U'U6J1'U,'j l'U 

1.2.4 !~Or;.l~I'1I1'J'Ur;.I~l'1nructl!;,'jUI1i'l'U!i'l'':i'l:J!n\1 
A ~I l' lId",. ~ 1.2.5 l'flfl!u'UII'U1m,'j 'UmHl1fJ't1fl~I't1fl 'U i:lfJfil'Jr;.Ii:lfl\1"ltll'lf'UI'1'UUUU 



1 

'I1f) UI 'llVl'll t) ~ tl111.uU 

1.3.1 1~f)N~~rrfffl't1~H!'t1U i,j''illf1ff1JU i'V'll 'UUlfl 30x30 CJl1J. f1dl1J~U1 i:thnu 2 CJl1J.. . 
1.3.2 N~I>lrl'w' cyJI ;'l.w!1tl,r!tllfj~ n'il m f)lJfHl1JN~I>lrl'w,cyJ 'Utl 'lfl ml~'l,rlU1'l1'fI1alutlll'l11 

1f1uti11JTlh ~ af11'11 11Jn'lJ1fffl~U i l'i'tl dl'l!~ 1J1::: ff:IJ, . 
jI '~1~CLJ C\ 9J Q.I ~ 3J l/f3J 3J ~.Qr,

n11ff'JHlqJt'l1'l1!'V'IlJ ~f1'lJffUm f1Wilflm~mfl Ut'l~n11mmll'V'1tlfflVl11a !~\1l:IJ'lfU't1tNt:lU 

l:IJ'lfUml:lJ!1hl1lJlfJ i~uri ~~,rluuri'llh:::t'ltl:IJ 1!t'l:::~~,rlU1'l1'U:IJ1 tl.i't11!UI'l 'il.n1ty'ilU1i~ 

"" "" Ift1'Y!f)ilrHlIrm~ (41 

Itl'Jfj~n'il'V'ltllVia'l mJ1aO'l 1'l11:IJffl:IJllt:l'Utl'll:IJ'lfUIi'itl'l f;} Ih~I't1tl ~~tllJlJfI1I'lWd'l "1 

lUn11Nftl>l ~UfhUt'l~'lJ1f1l'Jl'Jf1'lf.w~I~tlI~a'lft'lI'l:IJJu "1 i~1~fJilil9i'tl'l~'l'V'l11f'ilia~1'l"1 ~ilii~ 
InUHl'l'Utl'l lrl'Jfj;}n'il'V'ltllVit'J'l lUl~fi'lJlJl'lflmjUt1tl fIdl:IJff11J11tl lUf11'J~l1 'l;1fl i~f)dH ili 

1~f)~ftlu]jfldl:IJlnUtl~tldVl1h~1J1w'flU fll:IJlllU::: fll:IJiflfl1'V'1 Ut'l:::~j,'htlty ili~M1~t'l hlfll:IJ 

m~l!ff'Uf)'l1fltJ.wfJ:IJ]j~ffl Jll'V'l 1ff7 Jll'V'l Llli';U1iulf11'Jf)~n'lJ~'ll~ 

'H~f)tl11~~VlUlfN ii'H~mhAruflu 5 '1.h:::tl11Afl " .. 
1. ~l'U~I>l l'il vilflUlt1'lnU~~'lI>lUltl'l ii\)flcl'lilf1~~ fffNffl1 't1'flUltl'lHt'l~'lfl~!~Wn:IJ 

cI ?I" 
U'IJ~UH luUtlffl~ 

3. I'i'lU't1l'V'lfJlm1il'J:IJ'lfl~Ut'l:::~~!!1~cl'tl:IJ '~''l1'Ut'l:::i~f1l1tldwilm~ 'V'Iftlmt'llnm~ 
1~:lJlqJt'lth !~Ufi~tl~'lJ'U'ln:lf1f1l'J'Utl'lml:IJJ,:j~U 

4. ~lUl't1tllU it'lV'illf1fffl1'V'1!n~~tl:IJ~!1J~fJUutlt'l'ln~I~1I't1fllU !t'lV~I'U11J1I ~li]jrf'l~ 
"I'd ,f "'."1" iJ "" 'I ~ .;; ~ '" 

II t'l~ !1J fI ~ tl 'lIlUf1IW:::'lJU'V'IU;}lU'Utl'l3J :lJUtyty l'lfl1'lJ1UIlt'l~ I t'ltlf1 ! 'lfl 'il 'V'Il~'t1fftl~fl t'ltl '1 f1'UfldllJ 

~tNf1l'J Ut'l~ffJll'V'lI!1~cl'tllJ U€l~ml';~'U1l't1fllU i€lV'illf1ftlJUflIflIl'IJfNI11ltl'l 
'" " U 

5. ~lUIrl'JfjJn'il u~l~m.rf1';~U1l1'fl~'l~f1111~lJl1Ui~ 1I€l::: iliiif111~,:j~ f1l1€lfll1 t'J~lfJ ., 
h..!!1m l'liuil'il~\9Itl,:jtlf'Ufitlm'll~li t1tl 'il~~tl'l~'lftfl'J1U~1t'JntlU InUlhtlty lIftdjfl~i:lf1'V'1m)~ 

'V'ItlnU 
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1] 'Yl Vi 1 1J mil 

Q 4 J Q 

f111fHlnUU1Jt"~'Unfl'Utfll1:1!f1'i1 [5] 

fll1lJ'nJ1U'lIEl'Jfl1'HHJflIIUU~~'Jilnf1'!f'I"llJi'i'il (Economic& Ecological Design 1l~t'J 
:'1 '" "" Si '" Si': Si Si "1.1'1EcoDesign) !lJ'U m ~Ul'Ufll' 'YlIWU lflH'Ulfl~~l'U!f'I"ll Jf'I'l~¥lHLfI ~~1'U ~'J!l1~jH)lJ!'lI1 ! lJ 'U 

~'U ¥It'J'U fllnJElflUUUI>j~¥lnU!crI l~uti'il"u! l¥lflEl~1t1~m;1¥1'l1El'JI>j~l1nU!crI (Product Life Cycle) 

i'JU~~'Ul1El'Ufl1'11'JUI>j'U~~¥lnwcrI 'lfl'Jn"t'JElfll!UU 'lfl'Jfl"~~¥I 'lfl'Jfllnl1iu'1~ UfI~'lfl'Jfll' 
'l'i1fl1 till 'tl'J n" '1 ~'J 1 'U ~ 'I 'il ~'lfl tlfI~~'U 'Yl'U 'l 'U II ~ fI ~~'U ~ El 'U 'lIt'J 'J fl U Vl'\I>lJ 'U 1~~¥I n U! crill fI~ fI ~ , 

~fI m:;llU~El~~!ll~trEllJ iU'rlf'OlJ"l fl'U l~u1:i''Jl>jfl~~'O~' n'il 'lJlJ'If'U II fI~~ 'JU l~trmJ ~~!1'J'U 
!l'Ul'Yl1~'Il1 i Utifll,Vl'\I>lJ'U 1mh'J5'J~'U (Sustainable Development) i'J'!'U~~l1nWcrlill1f'1'lf'l"llJn'il 
dl.:'1 ~ ;(.d 4liJ 'j.I I 'j) Q,I tI..:S: jJ 9JQ.I .Q, 

'il'J! lJ 'U ~fll1 n U! CY}'YllJ !~ lJ~! 'U'U fl" El '0 flU U U ~fI ~nU! CY}! 'rl'O ~ ElU ~'U El~fll1lJ ~ El 'I fl1''U 'O~fI flfl1 Itfl:; , ~ 

jJ "" :'1 0 ~ 'i' Si "" Si jJ '" .1 ~:'I w • :'1 
fj~fI¥I!lJ'U1:f1flty !~t:Jl'U'U'rl'il1'u!1~'U't]'U 1l'U1'Yl fld1lJ1:flt1'J1lJ 1If1~fI11lJlJflEl~nmlJ'U1lf1n !l~!lJ'U 

n"Vl'\I>lJ 'U l~~~nU!cy}'u 1:i'u 'U lfi~~~~ nUl crI5~ ~'U 'l'i1'1,rlJlJlJ El~fl1' '0 '0 flUuu~~~nU! crlIU~U'UUUfI'J 
~ , 

liI ... 1 ' ~.d~ C\ 9J dt .x ~ ~ ~ 'jJ.c! 'jJ '3J Q.f 

!lJl.1U'Ulft~'YllJ fll''rl'il1'W 1m'UEl'U "llJ 1fl'U'U'U'UflElfll' 'rl'ill'U! 1~1'U~~ IIl~flEllJ ~1'U~ 'JftlJ Ufl~ 

Q .d~': ~ GJiJ '14 ~ 'jJ Q.I.I .d 
'il' U1i<Jl lJ!'rllJl~lJ'U'UlJ1 !'Ut'J'J'illflU'~'lf1'1f'U! llf111lJ1:f'U 'il!,El'J1:f 'JII l~HHllJfl'UlJln'U'U U, ~1'Ylf'l''Yl 

Q.I jI.c9 'jJ Q.t Jd' 'j} jlQ,f .t:!i ,l
'rl\l>lJ'U1Ufll'il~ 'll1f111lJ~'U i'ilflUUtyl1l 'U11J'U Elt:J1~lJ1fll~tI'lllfld1lJlnuu '~'lf1'lf'U 'l 'Ufl1nfl ElflCJfEl 

~~~nU! crI f1l1lJ~El'Jfl1' EcoProduct ff11llUU, :;!'Ylf'l'~Vl'\I>lJ'Ulutrl~~ ihr¥l'l~~lJln 'U El fl'lll fl,!'U 
" ~ 

mfll~'IHJ~U'~! 'Yl f'l'mci 1U~ l~'lflUfi'U~'ti'fli'U '111'1 ~ EcoProduct 1~Ufl1'!tll 'U lu1Jlul!lJ111'J 'U 

~ltilll'U~ 1'lf'U 'Juun:lJlU!'1'UflWO~~El'Utl'J1J~tl'Jti'il"Wl EcoProduct f1tl'Ul1'JueJ'UiuUlfll1'J'U 

~'U I~El~'lllfll'Ylft l'U hfJi~utJ iflfl i1'yh1,r!n~'ih~ iCJftlu'Yll'Uiuli'l lf1fl~~'!'U~'n'illl~~"l'lldj 
1lf11t1l1lhu'J 1'U~ !~tll,r'O;jill fI fl fl1 '~U'J~'lfl m11'U lJ1~n;l1lTflG'lif'il ~U'I'l H~1'U ftU!m'rl;1~• 

.x "" 'I Si "" Si "1.1" 1 ~ t 'l.or OJ .1 .. '1 jJ0

lJlfl'll'U 'il'l'l'l1 !mn~fld1lJ~tJ'lfll' EcoProduct llJ'I'll flfl ~~'U'U 'UlJ'll~U'Ullf11U"llJ'J:;I'l'lf'l''il'l 'ii 

o • • 1 "''' jJ 0" "" "I '1 Si ~ fll''Ul EcoDeslgn lJ1lJ'J:;~n~ !'If'il~fIl'U'lINflfllfl (EcoDesign Strategy) 'U 7 ~l'U'iiflfl 

1. flrlfll'Ji~1~~~jJHflm:;'I'lU~tJ~~1I1r1tf'OlJ (Reduction of low-impact materials) 

2 fI~m lJlu!!!fI:;'lfilrl'Utl'J1~~~H (Reduction of materials used) 

3. uluU1~m:;Ul'Ufl1m~¥I (Optimization of production techniques) 

.1'" .1 • "" '" '" 4. lJ'J1JlJl'l'J:;UUfll''lI'U1:f'lHfI~nU!cy} (Optimization of distribution system) 

... IQJ ... I!, '1'j.1Q ;(Q/

5. lJ'UlJl 'l'll'U~El'Ufll'J 'lfl>jfl~nU!cy) (Optimization of impact during use) 

6. U1UUl'lm~I>j~~nU!crI (Optimization of initial lifetime) 

" " 7. U1UUl 'J'Ii'U~eJ'Ufl1,Vi.:jl!fI:;'l'i1flltm~~nU!crI (Optimization of end-of-life) 



<I ...... <I ...tI'l~1tJ'IIll'lltFH11'lf>fltlll1JtJl'11,,;JlU1Hll!H'llJ!fl<O 

ti4e1f1~Nflm~'V1'U~eI~~H1~~ellJ 1~tI'il~ff~NfI~~O~1fl'il 'l1lJ'lnJ Ilfl~~~!n~~ellJ ~,uil'W 

!!'W1'V1Hlh "ltl~fllnf~'Wlmh:jet~v'W (Sustainable Development) ff;l~Nflfhh 1H'fi'UeI~rlm 1~tI 
fll1Ulm~!!ffmllJ~U~fll1ff'W ti'l 11fI~'Ul fll1 ~!i1 'W iim~eI~~!nl'l ~eI lJ lJ11~!i1'W~I'l!~'W11m11 

fffl-:JmllJt~mt'WiH'nu~tJ11flfl e!~~'W'jI)'Wfh i ~~l(Ji 'WfllHlil'il'illflfllHI'ilm lJ10.r)'ilt1~'U -Hmle1
,,'~ . 

fll1 'I~'V'Hi-:J-:Jl'Wi 'W fll1 Nil'ilff'Wti'1l!fI:::'U1 fll1 ffllJ11mh)ffl'l'tllU;'Wff1'W mi'UlJ11~~'mnl'ltlfll1. 
... 

nqlJtlfll'lVlalVl 

ffllJ 11 0'1'11 "IllI'l tI<O'iI~'V1tifllff'ilnH'ffel'il fI~mn'U!I'W 1'V11-:J ~l'Wtfln.l~fl'il1'~ 0 !Vitl-:J !i1'W flU 

• ... 'I • ...l ':11 '1-1 0 "I . j "" 11lJlJV11lJ!'il 'l$1(Jl'HflUlf1e1flfl'illfl'tllJ'IJ1'W lJ'ill'Ue! 1l11UfI U<O~,\1')I'lHfI:::ffn~'IJl1~!'V1fl (J1'l
" " " 

tl 'W1'V11-:JfllHlfll I'l'tl rt -:J1l11'UfI'l1rt~I'l~'ilii'wc)l'IJeI~m ~m 1~VllW '1$6 11'l tln'il '\1 cl'flVltllVitl-:J VleI 'I'ilI'Yh~ 

ih!fI~EJ'W ~!'¥h~ "I~f.I~'iI'illlJ fl1 cl'~ ;fH1f1~"lli!i1 'W 'tid 1~tlU'Wl'V11 ~~~~ eI "lud . .. . 
tV IV.c. $I 9J 1 4 V , 9.J 1I.Q IV.Q "tI"" .., 11. N{;IflVlllt1'lU'll!'lJ1UVlalVl!'l3.JVl,,;JIIVl ":i~Vl1Jnf>.;ji111 'l~Vl1J.jJ3.Jmfl! rH":i~Vl1J (;If) 


fl'il m 1lJ~'I~f.lcl'fl~'Wff'Wti'l~eI fll'jffhmmml (Branding) fll1 <O'iI~1'W!!ffl'l-:J!n1~'ih'\11,h(J 

~'j) ••• ~, 0 ft:::\3J ••• 

ff'Wfil (Event/ExhIbItIOn) !!fI~!VllJ'I$O~Vll~fll1'il1'H'W1t11.'1'Wrnfl111 (Permanent DlstnbutlOn 

Channels) 

f11'jff!l-:J!!m'W~ (Branding) ~-:J'lh~flel'U~'W Design & Packaging / Brand Image & 

Positioning / Market Research / Marketing Communication 

- f111<OI'l-:Jl'Wl!ff~~Ue!~'iI'lm.htlff'Wti'1 (Event/Exhibition) 'Mmi -:J1\n~~'U'Wl'W1'1$l~ !'li'W 

International Trade Fair ~1'W1:::~'U~iJfllfll'li'W Thailand Exhibition esp. in GMS, Asia, Middle 

East, Africa 

- ~lm:::~ml0~~'W 1'li'W -:Jl'W!!ff'il-:Jff'Wti'1'1'Wtl1~t'V1fl (fl1-:JIVlVI'1 !!fI:::~H<O~'tI1~) ~1'W 

International Trade Fair in Bangkok 

- 'liel~Vll-:Jfll'j'il'1'\11.htl~'Wti'lfl111 (Permanent Distribution Channels) "l~!!fl Thailand 

Marketplace, Thai Restaurants, Department Stores, e-Commerce, Shop Channel, Catalog 

Magazine, !!fI~ OTOP OutietlKiosk !~I'W~'W 

1'i1t1ff-:Jlff1lJ i H'fllflW fl'l$'W!i1'Wf·hll' 'W fll1<O'iI~-:J'liO-:J'V11~flU 'il'1'l1Ult1I1'U'UfI11'j J'-:J 'I 'Wile!::: 
" 

~l~lh~!'V1fl 

ftl't1l'U f111'IJtllt1'liel~'V11~ f111 ~ l't1Ul(JU'U'U B2B 'il~!,r'W'liO~'V11~~ijfl11lJg'l 'W fll1'U'Hnfl 

:'1 • 
~~Ue!:::llJ'W!!'U'U Lock in I'I$'W 

- h~!!nJ : <O'iI~ Display ff'Wti'l, Call Center (OTOP Delivery), Furniture ''WH'O-:Jlffl 

CI :II 
- ti'Wlfl11 : fllmflf1f1~II'W'Wff~fflJ, 'lJO.:j'IJ1ty~flfl1 
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- tlt.hfJ~lU'.il'IH11'.i/f'iJ1l1'ltln'il/tl,nfm'IJ'.n~ i;rlt\i : 'lJtl~~'.i:i1fl '1~I!'lJfl'illfl 
~ u 

~l~tJ'.i:!l'IfY, 'Utl'l'IJ1ty~flfi'1 

- 'U1JJ'l1'\l11:ltl'l'Utl~lJ tI11l1fJ1li'v~1'l "1 I ~fJ~'l W fltlfl'lm<tYlm'li1 fJ~Wl '1,1 lO1'.i 191 tn~ 

ffufi'l OTOP 1!1:l:!19I1fJml11t1u Entrepreneur iUf)'Wlf'l\91 

, 0' ..e':\ ':iV _I
2. 'll£J1l1'1feJ..:IfIl..:lrn'HlltlUllltTUiH OTOP 'tJflJUU'U'U 

- '\l1'l1t.hfJffufi'li~uriWfl'Vitl~!~fJ1 (Tourist) 


'litl~'YI1~01'.i'\l1'l1t.hUffUfi'1'.i:~'U1M (Global Sourcing) 


O1'.i'Ullf1flffU ~lfl1fJ'ImJnnwr (Domestic Consumption) 


- O1'jt1~f)tlfl (Export) 

tnni..:I!n'hml1f1t'11f1iUtJ1~111f1 
V t _I 'v

1. 1'll111t1rn1U'i:::fllf1'11lJ1J1U OTOP (One Village Champion: OVC) 

!II • I d'I.d2. 1'll11UI OTOP Shop Channel utJ'i:i:Il1f1 Cb'~umtltlfl!tlu 

'" 'I _I • <!I 
. 

_I <v.., J
2.1 fl'ilfl11t1 OTOP Channel Uu1:i:111f1N1UtTflu1:::'ti1tTtI'Y'IUfi 

2.2 ih.1fl'i'itl OTOP Shop Channel'lutJ'i:::Il1f1 fl.I h..:lU1t1Ut'l:i:tTmU~V(fl 
ItlU 01 '.i ~1 IU'1,1 O1'j 'lh::: lI'l '1,1 I 'j~!I '.i lJH1:l::: lI' til u~"rfli '1,1 lit! ci~'Vitl ~I~ EJ1~1t!lJ1:::lI'lJ O''U . .
'PI ~ 0 I C\ :V f 'j) I '" I I !V..::::I, ~ "d 0 Ii) .. I 

fl1:llJ!u1'l1mml'lf)1H'illtl'WlEJlI'UmtlfJ1~mW 15 H'l1~ u'j:lI'lUfl1:llJNH1:ll'lll'Uml1l'l1m~lI'lJ'W1 IU. . '" 
1'Ii-1 W ~~'\l1t1'1l1EJ !!1:l:::~fI\9IllJfl1'ItI'j:::dJUH1:101'j~lIUU~lU IflfJi~;'Ufl11lJ'lhmtl~tl'illfl t11U 

I ~ Q,t AelI Q.I ~ j} 

lI' ~!lI' 'j lJ l'lWl 'W11j 'j fl'il 'I1lJ 'Ii '1,1 m lJ l'lWl '1,1 TU '.if) 'il O1'j m 

rn1 «..:I I tT13Jfl11 fli31f1 ~H tJ 'i ~111 fl 

1. 1;;'~13Jrn'i11Y1..:11U(}iJift:yqp'1111UtTlfli3 OTOP to the World IflfJ'I11Ni1\91nwcvfulI'fI'l 

w fYU6!lll'~~ffufi'1!l1:l~fl1'.itl'j:::'lilJ~lJl!l'lfl Ijjf)~l1 tl~1iTU .ij~'l11f1UUl11J1 ~~'il~vh'1~\9I1:l1f1~ '1,1\,1'1
<U • • 

111:l::: I tI'j IlJ\9Iffufi'1'illflI'11'Ulmrt ~ itl'dll'lEJm'Uf)'ltl'j~!l'Ifl1h~"l 

1.1 rn'i11Y1..:11UUi3:::I.ul'htl..:llUlltTfI..:I~UAliu~HtJ1:::ll1fl (Oversea Trade Fair) l'liU 'I '1,1 

tI 'j:::!1'1 fl~~UI!1:l ~tI'j::a1'1 fltJ~ fl qfl 

.., '" • ...." "I "I ' _I
1.2 fll'itlflUl1'i'jflfll'iI&t1:::~'I11'ill'l1U111tTUfllIUHU Thailand Exhibition IUflHU'j:::Il1f1 

l'liU tI'j:::!l'IfYO:JJl.;j'lil BU!~EJ lI''l1;llf)1'l1;'UwiJ!'.i\9lrl' 

1.3 fll'il1f1iil1'i'ifl fll 'i1l't'l:i:I.ulhtl..:l1U!ltTvH~UAliutJ1:::1l1f1 1'l1:JJm:JJff~llI'1:JJfl1'.iff ~ elf) fl 



.. 
'Uilu [6] 

'Uriu l~trrhrl':U~fl~ijm!l'o~M~U rdv '1u'1Jf),mlr1IfJuffmlif)~ ijflgUl1f)W\"!l'I1~"'1 

'hrnJilu1vl1 ~f)flf)f)fH1J'\.J'lfV ijnl'W'lf'OlI'YI~tJVfl:lJl'il1flmr11~vm ~ ~tJflff'1J11{J:um~{J~
" 

Tunneric,Curcuma 

Curcuma Longa Linn 

ZINGlBERACEAE 
Jt 4 j/ Y iT 11 iT iIiI 

'!fOOU 9: '1JiJUll1, 'UiJullm, '1JiJUl1U1fl (I~u~hllj) '1JiJu (m'll"l) l1iJ'W, ~iJ'W 

(mf!M) 'ff~VtJ (fl~mi UHlli3{J~'ff{J'W) ~1 U{J (fl~mi u~-fhm~"lll'l'lfi) 
v ... J'UO:IJ Gl 'n1"l1'ntJlf'mTfI'l 

9J ~ d .d Q.I c::J ~ Q.I ..::i Gt Y Q.I .d

m~1'U:uulJ'ffn'l.h~flV'Ui1'hl'lt1J liI'W'WllJUl1vm-~mv "m'ffI"lfW"lfU~" H~:;; 1'WI11'nu~:u 
, j/' "SI 

'ffl'iffll1lif) ~-ff':u-ti'Vh '1l1''UiJu '1 ~'iff) "h Curcumin 'illfl fll 'i'YI~f1f)~l'I1Ji1'UiJ'W 'ff1:1Jl'i tI'ahl'if'OlI1JI'l-tii1V 
il "if iI 'ttl 

l'iff)'i 1 f1~f)lfllHjm'ff1J ~t]'YI1l'1ufll'i'liml1 '1~~ tbrum)m-~llw'1u'Uil'W~'ffnl'l"lw i'm:nlh~ 


li'f)~lffU~ li'f).:Jfl~ lltlu~mffv~ 'Uifu'lliijyhHuv1Jmiu ijf111lJUf1f)~nuu~ 


6ln'llW~.ff1'U 

v ;/1 '1 V:iJ .d jJ 'tl 9J~ ~I '1 SI d Q.I Q.I' ~.Q.d 9JC)

f1'W: luUl'I'i'iW llf111~fl lJm.:JltJ~ 1~~UlJ1fHu'Wrn7W lJl~U1flUfl1J11Ul1'H)'U"l lJ~l~UU~ 

_I A '1 "'''' "" SI '" d.un:lJlW 50-70 "lfll.IU{J !U'iI~lJ'ffm~V.:J{Jll'fflJ 111:1~:Ufl1:1Ul1f):U 

1u: l~ui1JI~V1'U'Wl~il1ni 7Ul1f)flllfllJ'U'Wl'Wf1'W fli'HU'i~lJlW 8-lO "lflJ, 1I1:1:;;Ul1U7~lJ1W
U 'II 

SI i I .?I SI i "" '''' d" "" 30-40 "lflJ, fll'W 1JV117111 'i:;;lJlW 8-] 5 "lflJ. luUfllU UUi'l1J '1 m-f).:JIIHmtJtJm~fl'Wf)U l1U1!11:1.:J 

" i'lJ't!u'iI:;;!lr1'.:Jm~f)mr1i~~'W{J~ "h'Wi1Jun;"'1Jffl~V1eiV'W 'll1~tJ ff'Ul1 ~nUmV'lff)~f)fl'il:;;ijff 

'}jlll;jBf)'W 'iI:;;'li~i1u~~{Jun'Wf)tJ1~'i:;;lijU'lJ i1JU7:;;"'1J 1 iu 

5-8 "lflJ.'iI:;;ij~f)flmj 2 ~{Jfl llJun"'mimnr'WnJ'Uf)1J'iI:;;'U'Wl'WUl1 3-3.5 "If:U, fli1mv~fli1u~tJfl'il:;;
'" '" 

I~f):u~~nulljuluviv ~'UU fl~1J~{Jfl'il:;;ijff'Ul1 ~n lf1'WI~Vll~~nulriuvimn1 UmU'lJf)"llT'W'iI~ 

uvmri'W 3 "bu 
Q.I 9J.d, g).d, d , Ii " ... I I Q.IQ.I Q.I .d 

Imf1: 1fl'ff7mf;;jlJ1:1fl'llW:;;i'lmUfl1:11J~f)fl lJ'U'W 'ff1UV1JIHij'il~f)~ fl1:1 '1 umu 11f)1fl'ff7~1l:UU !I~~ 

Q.I ~ d ~ 
Ul1 Uf)~lfl'ff7\Pl11:umiluJ'l.lu1flll~7 Iflf1U~ 


1.:J''Il: 'iI:;;ijf)~ 3 'lff)~ 1I~1:1:;;'If~NJ'W 'iI:;;ijlhjB{JUtJ~ 2 iu 


]0 




"
...n11'11£1lfJ'Wt.lfi : 

n~'U ~ 1J~tJl:lf1f111vllflll~lrJl1rul !~mrl'U flll fil,r~rr"liYJ'lHll:l~ vllflll Itl'Wn'U ~'U ~fl1UJ
'" " 

~.I 91.1' "If .. '" "'''191'''' 91 "'j 0 

l:lf11Jl~:t.JlW 20-30 '1IlJ. Ul:l11Jl:l~rJ n'U1'Ul1Wltln1~W tl1~'UUl1,m 'Uf11nlll:l1rJ'W1f1!!lJl:l-:JUl:l:;11 

'IJl~"liU~ mr-:J1Jlmr'U~'ti1flllrJf1i~-:J1t1'tHtJn~:t.JlW 25 '1IlJ. f11'H 45-50 '1IlJ.l'i~'UW'Ulr~flliltJl:lf1
'" . '" 

'" <!I 91 '" :II' 1 'I 91"".1' '''' <!Iml1J~lJ~l~ 11-12 !lil~'U !!l:l1\9llil!1J'U'I'1~'U '1 lilfJll1lJ~11Jl::';lJ1W'I'1~'Ul:l~ 1-2 ~l f1tJ'U'I'11J::';l:l-:JlJ~ 

tJ~f1f11m"}$l'i~'Urr'U~~1mI1fJl llilhJl:l1U'I'1'U (Difolatan) l~mrl'UflllfjtJ-:Jtl'Uhmlf1!Ul f111 iff~fJ 
.:!:t + OJ at f I d _I ~ .. I iJ ""I lj) .J QJ

tl~f1mtJ~mflJf1 t'Ul~-:Jf1~'Um::.;tJ~f1 fI111J~1J~f1~'Uq~Hml1'Wq'llfl1fllJ m1J~f1'lflH'U1J::';~f111'Uf1 

1J:;;vl11t1''1.df'U~tJl:lf1I1'!Ul~lfJI~ l~fJ::';'IJ~-:Jf1UtJ1;lf1 900 \9ll1H!'1I'U~!lJ~1 11~~ 1225 ~UH 
'" '" 

!'1I'U~llJ~l 'lJlillHllJ~ml1 6-8 !'1IUIlJm mr-:JfllltJ~f11~ 1~~I~tJ'U 'lJif'U1J::.;i~lJ~~f)i'lJii'm~tl-:J 
I!fflil-:J"h111'IJ~-:J'lJif'U,f'Ul~lJurill1r1 tJritlfJl1"-:J In'UlltJ1;l-:J1J'Um::.;"t-:J~~lQ 9-1 0 !~~'U~-:Jvllflll'IJlili~ 

'H~Ult.lUn~'l.hti:lfl:JJ AIr]':;lElA fl.'mlElA 'il.fl1'Y'ilt.l1J1 

l1~Ul'Ullri.:J tJl::';l:ltllJ Ul;1::';11~Ul'U1.:JI'lJm ~. i'l'11 lfJfl 1J.fllqj1J'U\r~' ;.:Jl1~Ul'U~llJ lm.:Jflll 

l'll::';l l"li1il~'IJ~.:JfflJl~'ilVf.i::'; l 'I'1l'll m.J1 l'lHjlil1 fffJllJm ml"liQlJi~ llilmr.:J 2 l1~ul'UdtJl::';f)tl'lJ itJ 

~1fJ 105 f1l1iltl'U llilfJ 90% 'lJtl.:JtJl::':'lfl'lf'Ui'Ul1~ul'UtJl::.;m)'lJtll~l'lIf)'lI~l YJ'lf~tJ~mrl'U')1'U1'U 

lJlf)i~un 11'Uffl1J::':l1tl.:J ,r111l'l~ f)a1fJ 'lJif'U il'll:l Ul:l::':fflJ'UI'Wnh::,;u)'I'1~'U'1;.:JtJ~f)H'1IlJ1'U
" . . 

YJ'Ui11'W1~tJ1;lf1l1tlf11~fJtJl~"li1m1'Umjul'U~11fJi~ IVifJ.:J 40,000 'lJ1'1'1 ~tlfl'U~t{lJ Cj}.:J~~lm~Vll'lJ
"" " 

~UtlfJlJ 1 f1 vl1 i t1'tJ n "li1 "li'U t'h'U i 11\11 ~tl-:J 111~ l~l'llffllJ! "}$'U 111'IJtl.:J'I'h'IJ1 fJi 'U q ~ ~ i~i~vl1 
flU If)'lIfll ~.:J vl11 t1'flll trf1l1 tl'lJl91lil ilf vi1 i t1'ih ilf~f1v111;l1fJ ff .:JF-ll:l1t1'11l:l1fJ '1 l1U1fJ.:Jl'U1'U ~'U ~ 
l'lfJl fJllJ fjlil111ii 1'Uflll l:llilflllVlllil ilfvlll:l1fJil11;l.:J 1lilfJf11HYrl.:J~1~l'llffllJ!!n'lfl1U1'U1'Umiu1'U 

'" 
l~tl!r1'Uflllml l'I'11mllJl~tl~r~'U I"}$'U flllff1'U1'Ii-:J !1lI~tJl ~f1tllW1;'l'llffllJ~'U '1 

'l' 'l' "" ""''1 ., '" "'?I ' 91 1 '" "" IlJl1;lQl:l'IJ~.:JI'1ll:l ~ 11Iffll fJ-:J\9l1f)'U !'UF-l'U .:J1'1I1Il:l'IJ~.:J'W"li11J'U 11'U 1fJ!ff'U fJ'IJ'U1lillllf)lJl f1 1f1~f1THfll::'; 
0,1 tv Q.I d ,., ~ 
1J'lJ~1f1'U11I'U1ff'U 1fJ'lJ'U 



• • 

ilnllW~aA'U'UtNlflfliuitlD 

ffl:lJl'.it1f)~!ffU lfJ'Uifuu,r.;jlunj!!'lJ'lJ'UtNl!~'W 'l:U'f)~ 'l ~ ~1fJfll'.i I i'l!'.i .;jf1~~11Jf)lJml:JJ.. 
~fJ'W ~~'il:;l111,rM!!~'W i:U'f)~~ljml:JJY'1nl'W!!~.;jl!'.i ~ !!/;'l:;~:JJfhfr:hfll'.i li'i:U'!!ulJllf1~ Dmr.;jrJ.;j i~ 
f1g'W~!U'WfJw ff:JJllil~ M'illf1ffl,j'W irn irw ~.;jm~fJ 'i''il1f1fll'.i !f1111'l'.i !~fJlhlJTlh:;~lIi!u'W 

d ~ I"' '1".o!l • !II 

!mfJ'Iun:~'lJ 'UfJ~ ~'lf 'H'.ifJ'UeJ~I'lf1!!I'l~'lJl'W 


Ol,.oV1nTUflfliuitlD 

d.., !II!II,:[.o!l 'I "!II IIj "" <f !II' _I 1Ij~ 1 
!fl'.i fJ '1fJ ~fl11:lJ'.i fJ'W 1'l'W'U:JJ um /;'leJ !'lf~1fJ'.i::;'lJ'lJ 13~ '.if)/;'lf1ffU /;'l::;fl11:lJ'.i fJ'W'.illJun f1 eJ'lJ ! u 

~1fJm:; 'lJfJ fl\1'lJ i3~'.i fJa f1ft' 'Wfll'nhfhtl-:j!~fJ f)~1fJ'U if'W, ,rIU'W!!~'W i:U'tl~, mJu'lJ'lJI 'W fll'.i fil'H'W ~ 
• i!lld" !II d "I !II !II "' 'I ,:[ 'I «l "1 • ,1

'lJ'Wl~UI'IU :JJ'YIl'lfJ'IOl'.i, UI'I-:jfl11:JJH)'W!'WeJ !'Hfl11:lJ'.ifJ'Wf1'lJ tfJ'UlJ'W !'Wfll'.ifJ~!fl1::;!!/;'l:; !/;'lfl11lJ'lfU 

'" " 'Uw::;fJ~~nfJl!'.i -:j 

fJW~"'ml'UeJ'Ilfl~tl'ltlV1!lf'U'tI'U~u 
d 0:9 ~QI'j/

1. 11J'W!fl'.ifJ'I'lfU~fJ~'.ifJU 

2. ''If'm:;m)flff'lJi~~'.ifJaflft'U'\.l1~ 1 iu ('H1fJfJl'il1i' lJfJIl'lfJf 'lJUll'l 3 HH:U'l 1250.. 

~ a'd 0 

!f1fJ'.i'YIflll1'W~) 

3. !!1'I'Ifl11lJ~fJ'Wl~fJI ,rml:JJ~fJU~'1ffJl!fflJf)~fJWl1{!:iJll'.i::;:IJlW 150-180 fJ~ffl 

4. tll'l'.i1fll'.i'lJ11flfl'Wtl-:j-:jl'W 220 11/;'1~ X 11'l~ 

fJW~",'JJPl'Utl.;jUN'Ullfu1t1'lJ~'UtlV1UN'U 
11/;'1 f)~rl'tl ilJnffl'.il'l flffl'lU/;'I::; i:Jl11mfJff'U. fll'W 

'.i::;'lJ1J 'l~~'.ifJilf1lln:flfJ'lJ~1fJQllmrui~~f) illd 'I1~~'Wfhtl~ (Power Unit) 11~1m'lJ~:JJ 
f111lJi'U (Pressure Control Valve) 11~1Y'11'lJfllJl1ff'Yll-:jfll'.i im:"'UfJ'IJ1JJ'U (Directional Control • 
Valve) 11~lfl1'lJf'JlJf)1'l'.i1f1l'.i'll1/;'l'UeJ.nf1JJ'W (Flow Control Valve) Qllmrul11HU (Actuator) 

'.i:;'lJ'lJl1tnlH (Piping System) Im:;Qllmrull':i:;flfJ'lJ~'U "l (Accessories) . ~ 

fll'.iU 11'01 ':i::;'lJ'lJ i~~'.ifJa fl i1l1'If'nu n'lJlfllfJ~ ~m 'il:;~f)-:jl1l!fJlQll m ru~1'1 "l mrilUlJ1~ fJ 

~1lJn'W l~fJin'lJfllJfll'.il1H1U'1JfJ-:j Ifl~fJ-:j:om ,,rIU'W hJl'lllJ1l'lt1lln:ff-:jrl~~fJ'Ifll'.i ~ tlf1';il 

1-:j'il':i i~~'.ifJaf1 fll'.i 1111'1 'il'.i 'l~~':if)ilfl i1l1i'~ 1'Wlr'Wljf)~l1mfJ~1l!!'lJ'lJ~1tln'W vf-:jd~'Wf)~n'lJ 
1l'loll ':i::;ff-:jrl'Uf)'II'I'i''':h~eJ 'I fll'.i tlflll W::; fll'.il11-:j 1tUU'W1!'lJ'lJII'l U11UU flln\\nU ~ 'l:J~-:jtllfl. .. . 
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~ .cA 41 'jIQ.I 9J
fIl't'l'YI 1.3 (n) lf1'H)'HI~H1J1J1HJ un ('IJ) ml'l~1'U'lJ1,:j 

fhH'UYlHi 

F !!'j ,:j~¥li'tHf11'j 1 i'U (1,000 fl1M1UHH (kg±) 'Yiltl 2,204 x 1 = 2,204 tJli)'U~ (Ibs)) 

d Jt d~ .£ ~ d ~ ~ C\ d 

f'l11:lJ!'j1~fl'~1J'lJW:::;tflftli)'U1'1'IJ'U 3 'U1 / 1'Ul1'1 (in /sec) (76.2 Uftftm~'j / TW11'1 (mmlsec»Q I 


Q2 = f'l11U!j1~fl\J'J'lJW::::!figli)'U~ft,:j (V,:j itiH~::::~'U,:j1'U) 1.5 .Q1 / i'Ull1 (38.1 iiftihU~':i / i'Ulfi) 


Q J: d Q,.I .£ ~ oC!\ d ~ ~ ~ d

Q3 = fi11Ul':i1~n\J1J'lJW::::!fiftli)'U1'1~N ('UW::::tl~')j''U,:jl'U) 0.2 'U1 / 1'Ul1'1 (5,08 UftfttU~'j 11'U11'1) 


P 1'l11UI'l'U 1,500 tJli)'U~ I \911':il,:j.Q1 (1,500 x 0.070 = 105 niftfl1UHH I ~1'jH1CJf'U~!U\91':i (1,500 


.. 
x 0.069 = 103.5 1J1':i) 

... '" 0

11ifll 

1. flTW1W'Ml'U'U1Ylm:::1JtlflVlJ 

9J' .. 
\J~':i 'Yilt'ff'UN1'Uf!JlWflft l,:j 

D= rCA x 4)/3.14] il2 

D = [(22 x 4)/3.14] 112 

D [28.02] 112 

" D =5.29ih 
~ 'j) ~ 9J .tl 'jJ ~ cl b] fa Q I

'U::::'U'U~li),:j !')j'm::::m)fl\J1J'U'Ul~ 5 'U1 m'U\J1J'U'Ul~ 3 'U1 ('U'Ul~ 5.29 'U1 IUU'ill'M'U1Ul'U 

'jI 'jI d. '" J .,j GJ 'jI1iJ :lI :lI 
Y1tH\91ft1~) Hft:::~li),:jtl'lUfl11U~'U'IJ'U tl'lt:l I'M I~UH\911U\91li),:jnn 

~ rI,! ~ 
F PIA (tUtl P 2,000 tJli)'U1'l / ~nH'U1, A = 5 In) 

http:911':il,:j.Q1


F = (2,000 x 3.14 x 5 x 5)/4 

F 39,250 'lltl'W~ 

F = 17.8 191'W 
r:Y 

1. tlil'U1W'Hl'U'U lVl'Ut),!JUtI 

Q V*A 

Q
1 

3 x{ [(3.14 x 5 x 5 )/4] - [(3.14 x 3 x 3)/4] } 
0';( ~.Q 

QJ = 37.7 \'lfl'Ulfffl'W1 I TW1Vl 

Q 1 = (37.7 x 60 )1231 
.:=! t/,£

QJ 9.79 umHW'WI'WH1(GPM)(231 \jfl'Ulfffl'W1 =1 US.gallon) 

Q, = 9.79/0.2642 


Q, = 37.05 ~m 1 'Wll1 (Ilmin) (0.2642 US.galion = 1 ~~~) 


fl~~lfl1~''Hfl'Utl-:jJl:U'W (QI) ,'W.u-:j'H1~\'lfl~1J~-:j~'W = 9.79 Uflflfltl'W 1 'Wll1 (GPM) 


Q 1. 5x [(3.l4x5x5)/4]
2 

1/;( A ..:! 

= 29.44 \lfl'Ulfffl'W1 I1U1Vl Q2 

Q2 = (29.44 x 60)/231 

7.64 Unflfltl'W 1ml1Q2 
~ 'v 

flmlfl1~''Hfl'UB-:jl-h:uu (Q2) 'U.u-:j'H1~\lfl\11J!i1tl'WlH (u-:j'liu~~;'Wn'W) = 7.64 UflatW'W I 'W1l1 

= 0.2 x [ ( 3.14 x 5 x 5)14 ] Q3 

r/.£ .:doC::l 

= 3.92 \lfl'Ulfffl'W1 11'W1VlQ3 

(3.92 x 60)/231Q3 

'jJ

HHlJ1 (HP) = { [Flow Rate (GPM) x Pressure (PSI)] 11714 } + Safety Factor 20 % 

'jJ 

U~,nJ1 (HP) {[ (8.45 + 1.2) x 500]/1714} + 20 % 

<j/ 'J,J .d.t" ~ ~ tq t .c::\o " 
UHlJl (HP) 3.4 UHlJl ('Uru~flflff1J!mHl'W'I'UI-:j fj-:j llJHI'l~'lf'W-:jl'W)

" " 
'jJ

UHlJ1 (HP) = { [ 1.2 x 2,000 ] 11714 } + 20 % 

~ ~ 'j) d'lfl!ll 0 t 9J(V

ffl'lll'l~l~ ru l!flBfl''lflJB!~tJ~ li'lyh''W~-:j'H1~fl1~Vl1'11'W'UtJ'I\lfl\11JVl'l'HlJ~'UUWl 5.5 m'llJ1 

!~V'lmfltl1~~~''lf'mllJ~'Wlfh...lfl'':h 2,000 'lltl'W~ I m~1'lif1 'Uru~fl'fl,r'W'Il'W 
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. 
nT1'tfl'UulVl'H)!Vlei'-n~lm~'tfli1miJuoltllV1~ 

HP [P (kgf / cm
2
) x Q (I / min)] /612 

" ~ 
HP = {{ 500 1hru~ / fll'Jl,rW1 x 0.070 x [(8.45 + 1.2) / 0,2642 1 } /612 } + 20 % 

HP = 2.08 "'1f) ...1:l1f1V1 " + 20 % 

HP 2,61 f'nll1V1¥'1 

HP = 2.61 x 1.341 

Oil 'j/"'1..."HP = 3.SUN:IJl (1 f) 1:l1V1V1 = 1.341 H'J.:J:IJl) 

.I "'" ""'" ~I & ,J 'j/ II) 'j/ " _I ' 
~Vl1:lTHfl'jHill'! tl 'J tH'il tl 'i (H) 111lJ'U fJlil1:l1'11' m nm'U ~Vl1:l'J1~ 'J 1 a I ~t '111lJ 'J ~ IVlfftl ~ 1.:J 1J1 f) 

'il1f)f)l'.H'r.:JtHIO 1'U'lh~U 2540-2550 f)lnf;jtltlfllvltl1ih'il'e)'f~lJllfi1m~fJtT~tl.:J 38,944.06 tr1'U1J1V1 

~tlU J~~ f)l'i,htlflmvlfl1ul'iltl1'11fl.:JiYw1'Uu 2550 iilJ1:lfil 44,225.37 tr1'U'lJ1l1 t'rbJ~'U'il1f)U 
2540 ~.:JiilJllfh 22, 180.40 f)il'H~~l'yhi1 'I1'jflf)ri11~mra'l1'~~ f)lnhtltlfll'l'ltl1Ul'iltl1'lltl.:J iVlfJii 

'U 

51il'J1f)1'i1~'IJ 1V1 1f1m'll~fJtl.:J 9.2 % ~flU 1'U'lf1.:JU 2540-2550 

tl ~1.:J 1'1 ~Vl1lJ tl.:J IIUf)l'i ~ .:JtHI fitvltl f UI 'il tl f 'il ~ ~ lJl1fl 11 ~ lJ~'U !l~ fl11lJ1;'Yl tfW'II fl.:J 
'U u 

fJlil1:l1'11'm'i lJ Ivl tl1UI 'il tl11 flfJI ma'Ufl'IJ ~Vl1:lmfl'j'J lJg'U '1 '1 'Uld'Ufl~ f) 1'i ~~ tla f)m;Ull~M a ~1.:J 

~al~a~ 'il~I,:i'U i~'illnf)l'J~fJVl1:l1'11'm'J:IJlvlaful'ila1~.:JlfW~~tlan:lJlmrJ'U5m)u~ 181'Uu 2545 

nll 1fJlJ 1IrJ'U~Vl1:l1'Hfl'j'J lJ ~~~ aaf)1J1mrJw)'Uiu~ 23 '1 'UU 2550 ~~~1:l~~a'U h1'l ~'U ':hnl'i 

~.:JtHlmvl afUI 'il afii5mlf)l';i 1'il1WI~'IJ1Iiluaanilf)l'i ~.:Jaaf)1~fJ'i 1lJ'IIa~tJ';i ~IVlff 
u 

~rl1tftyg~ itJnill!'Ufia f)l';i~fftytylru lh;iTfJVl1:l1'H fl'j'J:IJlvla1ul'il a I'll fl.:J i VlfJf11tl.:J 

tTtylffaffnafll'w'1'U f)1'i<i}.:J~1'U!lU~1'U'fIlllfll1:lf) 1I11~ Irltl'W'ill'Jru 15V1';i1f)l'i'llfJlfJ~1'11a~f)lnf~aan 

Il~a 1UI 'il a1'llfl.:J i VimmfJ'IJI'Yi fJ'IJ oun1'i'llfJlfJi I'll tl.:Jfl'lJ 1:l;jrl~fllvla fUI 'il af1 'U 'fI1:l lfl ill nutr1'W'IJ ":h. 
51il';ilf)l'i'llfJl fJi1 'II a.:J f)lnY.:Jaflmvla {iJl'il af 'IItl;j iVla'flllJ i:U'¥1'Uo'Ufl1 llJ~fl~f)l'jtvlfl1iJl 'ilflfi'U 

'fIlll~11:1n iflfJ'1'U'Uru~~~tJ1:l.:JrlnlJ1'U1il1:l1~ 11:1myjlJ~'U iflfJm~fJ 10.74 % ~au '1'U'lh.:JU 2545­

2549 l!~n1'i ~.:Jtl fl mvltl {UI'ilfl1'U{HiVlfJtltl'IJ'IIfJlai1IVlfJ;j 3.64% 'Il'tllJllmri l~U ~;ifl' 'U'J ~~'IJ 
'U 

'H~~':hfff)fJfll'Wn1'i~.:Jaa mvlaful'iltJf'Utl~ i Via1'U Iilll 1~ i 1:lm~lJll flua all.:J 

http:44,225.37
http:38,944.06


tnJlI~§n' 

!fl'll')~YY;JI'Hftfl '\ oli''Illf1tll'jf,l~IfIn':JfU l~':i hJ~lJ'lf'Un'llJlHI111lJlf,l~1fI hj't1~llrJ'U 1n'\PJ11If1Ul1'U llJ'~ 

n'Hl1JII'U1i'l111lAVI 'lJf)~1flHftl 'li.nu 

Rf1 '1:11 f'J Wn'lJml'lJfN!il''U imnf11n'\PJI'Hftfl i oli''Illf1n'lJ 'U i ~ ':i '\'U~lJ'lf'U!! l:'l::; 

~f1lJl'lJ1J1'Ufil':i 1111n'~I'H ft fl '\oli''illf1n'lJ'U i ~'j i 'U ~lJ'lf'UlJl'l'il!t1'U!!~'U~'U ilft1~ 
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lin~af)l11;)tI'tnitftl1:::i[J'I1~ 

1. uflif'Y'tn''\.If)l1vi1!i!'\.I~1'\.l'llf)~'I1U1t1~1'\.l~nlfm1;)tI :lJm111U1tltll11fll'U 1~~ 
~I '1LI!V dd!V .d!,

'j l'l1lHfll:'l'WJ"::: 'U fl'j lJJ"::: mnJ m'fntJU fl 1:'1 1m11:IJf111 m f111:IJn'1:IJ HI'YI mf)'YI 1:'1 1Uctf'l m:::1l1UcHJ~ l:IJ. '" '" 
my:::fi 1'1 '1 UI91U.:J hi lflUlj.:J l'U1;)U~U1fl'11lJfl'l1cil,f'W:IJl\lJ"W If)lJ" 'j'1lJn'Ul~tJ\9H:lU11lmJuo'l1tym 

, 'W'ljmf'Wfi 1'1 '1 

~~ (V <I, 

'W'W1iflW "¥1'l1tJ'lI'lJ l'lJl'fl 

3. !~:JJ'1h:::nflilll'Whml1Nilfl f.li1~nruct1I:;;,rW!1f1U~f1J"1l!O1l1l1 fHl'W1;)Ut11l::: 1'11' 

111 fl 1'W1I:'Im'flu1,rm~ tJ'lB'fl1lu'U;'W'll'Wl~tJ!'vimh:::ff11illl'W 'l'WmJ"f.lii~ 

4. 11I'\.I'1h::::itl'l1~~t)1h::::'I11fl1f1~:JJltll'I1mtl tlJ":::'lIl'l1'W '1 'U'YI ~'1j','W!lnnh::::l:'ltJ lJ 
'v 0.1 b) 1 d d 'j/ , A dd ;d b) iJ J

U~::::'YIl;J'1J1'W1'lI'IJm fl. 1m Ufl 1l.mtyll'Wtp 11 n''W '1 1lI'IJ 1'l '1:IJ lfl'j.:Jf)lJ"I'WtJ11lJ1l::::mlu 1'fl\!.:J'lJ'U 



~ ~ (I"" _(1.1 

1I'V1'V1 2 TlirllIt11N1U1t1<J 

. 

4 ~4 0 ~ .c::t.v 

111111 2 lli~1IUU.:J1U11ltl 

-au i'ilm~tJ~ fl1':i'rl'(IJJ'U1N~~titu"'il 1 n'lJ if'U!~ tJ1fflllfl'il'11lJ'l$'U'I1 ~,h'U!!n.:jth ~"tJlJ thtntJ 

lv1':i 1fJfI 'il,m 1~ fl1ty'il'Ul.inliU1j~~1'U1'ilfJeJtJmrJ'Ull1.u'tJ 1mli~.:jmJ~ 4 l11.u'tJfttJ I. nfll'Hltlfl 

!ff''U1fJ 2, fl1':iYl1!fI~tJ.:jrl'V'1 3.eJeJ flU 'U'U N~\Iltitu "!~.:jU!1ffU!ff':i'I:J~n'illlll~ N~~lrJ'UN~~titu "I~.:j 

U!1ffUlff':i'I:J~n'il 4.'il~'VhuN'U~':in'il ~.:jn¢hIU'U.:jl'U1'ilm!ff~.:j~.:j~eJi 1111 
"",..s !II 1

2.1 llifll'iUtlflHJU tI 

1.11 1UUGJf'UffTHl~m[J1C]f \ill 1vJ~frJl1H,j':u,ru~l\l'1 1~uti 1,2, 3, tm~ 4 kg 1Uth 24 

~911 1tYi1V~l\Itl\l€l~ 2 n1€lfl1:utm~ffmn'j~[J~~nm~ffl:unOtWmff'u1[J 

!wmff'u '[J~tll'i 9l1fll1~~ ,,rm1'\1 !ff~llU~l'tYO\ll'Wlff~f1iJ~UlflO\lhl'ml utiV'U ~1111 U 
• q 

QI <j) ~ Q.I ,cf 
V~~lmfl1V\lV~u 'U 'U"b'U\ll'U 



I 
!II <!II v

2.2 fll'it)t) nU'lJ'lJUa:::"''iH!fl'it)~t)~ 

In~a~oVlu1J1J'1I1Vl'inn 
'\It)1Jl'\l~ fll'n'h~lU 

lfl1t)~\lmlfl~t)~~dlh,.j'i::;1JU~~V~ !UlJ";i ffllJl'ifl1juv~1ff~I?i'iJ~q~ 10 iu Im::;v~1ffl'J 
llf}j'\l'Ul~ 30 x 30 'If.lJ. fl11lJl1'U1iJ~q~t)~~ 3 'If.lJ. !~fl~lfl~t)~\lfl~'U~}jm·l'Ui91I91t){llfmllJ 
jJ ~jJ jJ d '" 
Hl'U tl1f1111J'it)'UiJ~q~'Yl 100 t)~fllI9Hll'lfUff 

mifltl1'JviNl'U 

11lJ'illfl~lflm ~i'UhJ~h 'Mn1Jlflifl'l \lm I~f)~~ llf'J:;uuvi lf111lJft)'U vil~l'U 'il::;}jffT:!JT:!J1W 

hJ~U~~llff~'l111911'fllJ~\l~viNl'U~~~1~~ 1 'il::;llff~~f111lJftft)lJ'\If)~ Temperature transmitter 
o.<d wd" Q.../d 'jJ <eo4 

~1'Yl 1 lll'l:; 9'1 1 1'1 2 'il::;llff~~f111lJftH)lJ'\Ifl~ Temperature transmitter ~1'Yl2 l1'Ul'ilt)~'il~flCl'\ltH 

~ Q.I G):l1 d I 'jJ d,; III" tQI

Temperature transmitter m 2 ~1 'il:;Uff~~1'l11Cl'\lll1ffllJl'Jflnr'J'ilmfl11lJ'Jfl'U'YlI'lt)~fll'J 1~'illfl'U'U 

1~f1'U iflml1~flUl'I~'J:;'lJUI~ i~'Jilfl i~ul11J'UI U'Yll~"*lfl'Jt) llfm·I'U.wlJ-w~w~tl'lJlnJm ~ i~i~'Jil 

Igt)'UCI~1Jlllfq~l11J'U fHl'lJ' ,J'Yl N'\I11!l1 iit)'Ut~:W 'ill mT'U i~fl11lJffl'U ~llvi'U.w lJ-wJ~fffl~ lm:;'J t) 

hl' f,lWl11JiJl'rilJiJ ~o~fh~i~H'illflt!'UHf1'U lflml1~mffUml'J ~f1'U1flfl !lCl:; lflflhfmi'U.w:w-wlgtl'U 

I uw~n'lJ!lU'lJ.wlJ-Wlli:l:; !uflllfll~'U.wlJ-Wlgtl'Ui'UllU'lJ.wlJ-W~'U IUU'J::;1JlW 1 'If.lJ. 'illflt!'Uth1ff~~. 
I'i'fl~fll'J V911 rii:l~'Ul'UllU'lJ.wlJ-W~ llJ~1'i'fl~fl l'i'ill flt!'U luflllfuvi'U.wlJ-Wi'UllU'lJi'ilJ-W~'UIUV~ nu 

uvi'U.w lJ-W?i'l'UU'U iUfl'il'U Wll'il:; O~ll 'J ~i'U ~lnl'i'fl~ fll':i i ~fl~ 'ill f1I fl'il ~w~t)dtl'lJmJm '1' ~ i m afl 
~ ~ 

'illnt!'U\lUI1ml'lllJ ~rlll1'U~11C1l i'U fll'iV~lrlflm UI1i:lll'lllJ~rlll1'U~ll tf11lfi~f1'U lunll1~ flUi:l~ 
mj II ':i ~ I~1~'J afllMl1lJ'U. IU'Yll~"*l flIlCl::;U 'lJU tl'lJuvi'U.w lJ-W'il:; Igt)'U CI~1Jl vi 11lfffllJU fI'Wlllvi'U 



(n) ('\I) 

(11) . . 

'" V V vv V V' "'~ 


i1Wft12.2 (f1) flTVi~l'UlI'Ul ('U) ~l'UCJiltJ (fl) ~1'U'U11 (~) ~l'Uc\Wl.ltl~lfl'Hl~tl~ 

'Y I. I t 

~'U\>lv'Uil 1 11 lJ'ill f1f1l'HltlflU'lJ'lJ 1lJl~c\lfl;fl~ i'U I1J':i lim lJl~tJ'Ul!'lJ'lJffllJil~hl1:JJl1fl'U1'Uilolll 'U~ 


IlJ V .. ., "" i V:l1 • IlJ V 1 i v. ., '" IlJ v

!1 flfl ffllJHHJmff1j lIlu'UIl~'U!~ ~tJ 1I1!~'Ulffl:l1ff1j1J'Utn~ 30*30 CJi.lJ. llc\::;lItn'\j~~~ L~ 3 


CJi.lJ. llC\::;iiu~'Ufl111Jftl'U l~ {)r~:JJ1.h ::;ff'Yln.fll 'Vi i 'U fI1':iB~lffl:l1ff~hi'lrJmcrvL;1tJ1n'U 
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. 
4 '~./'JI

flll'fYi 2.3 Uf.I'U1UJ'I1111'UU'U 

.
'" ... " flTW'YI 2.5 UUUfl'H1U'I1lJ'I1 



!J} •q · 
.fIlffYI 2.6 ~lUnJ~~l'iHm 
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.q v t! Q.Q, t! .q Q fSl Q v r! Q.q rJ .Q,

2.3 tlt)fml.Jl.JHlwIilWcnl'lS\l'J.U1ftUlfl':ill!,f)mUt~mwUUUHa\1lilwcn!'IS\lUI1f1Ulfl':ill!,f)'il 

m~1JTU f11'j {H}fl!!1J1J ~~\9l ifru cvllZli ~i!nff,rift'nj!fl~'t11 lJl'lh~ ~fl~i~~ ~fhi1~~~fl"1f) 

(EcoDesign Strategy) 1'U 71'1'1'U11rl'flt1V 

i "<V ~~ "I d1. "rlfll'j 'li1lY~'Y1lJ~"m~'Y11J\9ltHH1l1~"VlJ (Reduction ofiow-impact 

materials) 

.F- "' ... "'"'1:iJ
2 Mlu'jlJltlHlft~'li'U'fl"V~1lY~'Y1 \'li (Reduction of materials used) 

3. t1i'1J1I1~m~1J1'Uf)1mil\9l (Optimization of production techniques) 

.. IV ,..1 I ~ Q./ d' 
4. u'j1Ju1~'j~1J1Jf11'j'IJ'UlY.:j~"\9l.f)ru"}1 (Optimization ofdistribution system) 

5.1Ii'1Jtl1~,j\j\9ltl'Ufll)H~ii"ifrucvl (Optimization of impact during use) 

.1'" .1 '" '" '" 6. u'j1Ju1~tllQ~'WI.f)ru"}1 (Optimization of initial lifetime) 

... IQI ... I! ;f ~ d'0 QI 

7. uJ1Ju1 ~'lJ'UI'IV'Uf11'j 'Y1~H"~'Y11"ltl~"".f)ru "}1 (Optimization of end-of-life) 



OJ • "" 2.4 ll~YllUN'Ur:mll 

UNlHll"-~1I1~ 

" • .1 r! "" "tHll 'U m"-WAlI 1~1116"-'U!1l6"-

hl'll'O '011UUU11UlJtlllffl'H m 'jlJt1'ltl{Ut 'Otl{'\J B.:j1rw ]jfl11lJ1t/(nn- U'U 'IUt/(lU111tl~'U~]j. . . 
tl ~ fll ulu 1h~!Vlff 1h ~ fltl'Utl'Ufln ~flU I VI uij fl111J'1.h ~WlI'IU ,:nufJlitlnlJ~.:j fllfli'!'VW1UllJ 

I "" ... y! J1 0 'I ;)1 • .1 " '" " '1 11)" ;1 "" II) ;)Iff.:jlff'jlJflnl'lWlU11PI1Utltlflll'U1J1J1fl'\JU 'YIl !'Hl1"ltl'jUl'OB'j'\JfN VlU !lJ11'O~t1JU fH\~'01fl !lJ 

d OJ 1lI SJ ~ d ~ j) I J... 0 de:. tI QJ lit;;/<v Q t 
Ul.:jl'll'jl!'Hftfl 'HU.:j tlJIUtlll'\J'l 'H'jBUlJUllm::;VI'lflnVlll1'1mUI'i1m'01flHfl~'U'lf11 !m'UUUlJm 

~ ftlfllu,j 'j~1'YIffUft~~1.:j,j'j~1'YIfflJ1fl~U 

•.1 """" I ;)I '1.1 '::'1 "'. • I ;)I 

J.:j tltJ 11 ffl'H m 'jlJl1'Itl1UI 'OB{ t~Ulpfi'O'H~'l~ lMmnuff'lffmf.:jJl ftfl 1 flUfl1fl1111 ftlfl 

11"Itl'jUl'Otlmft~'\Jtl'l~flUlI.:j'lJ1U !U1J'j~IVlff1J 2555 lJl;,!ftfl1~ftlfl1J'j~1J1tu 59,000 60,000 ft1U 

'lJ1V1 '\JUlui1lBUft~ 7-10 trlmi1u'Utl'U11ntlu'Hti1 lflUfl11lJ~tl.:jfll'jt1'ltl{ul'Otl{lmj t~tlVlflUVlU 

t 1'Itl1Ut '0 tl{~'lfl1 fltffU'H 1U'01 fl I'H ~ fln tUJ ni1lJ'il ~t~U U'i1iU'U 1fl~ 'li1U~U111'Utlfl'\J 1m1'l B {Ut'il B{ 

'\JfJ1Ui1mh.:j1J1fl 1 flfJl'H l'l1~ fl~lJt1'ltl{Ul'iltl {~flu~.:J~tl~mfffJlIU1'jl'U ['liu rl'lUt~U1 Vll111uj'lff 

Ufl::;Vll1111 eJlJ U B fl'i11fltl U.:j It/(i''Uu'O~mff~ lJ'illflU 1u'lJ1 Url'lU'H n.:jU'j fl Uft:;; flWUi''U flftQVlTIlu 

fll'j U 'Ii'l'llu'\J B.:Jr-f,j 'j:;;flmJ fl1'j l~m~lJ'litl'lVlHfll 'j ~1'H'U1UffUAl UfI~rrWlUlfltu f11l'lffU Alllfl::.. . 


flllU U fl ftQVlTI'YIl'lt/(lU fl U Hft~ 1 flU'll i''U,j1 'lfJ tuflll'lffU All11'fftlflfl'fftl.:Jtlm111lJ~B'l flU'\Jtl'l 

ft flAl~t,j~uuu,jM I'll fIlU'H n.:j'01fl~Jlflfl l'liU tll'il'il~]jfl11lJ ~tl'lflU 11'1 tl { UI 'il tl{~]j fltu fflJilil tlU.. . 
~ ~ .. .1 rI~ "cd 4 31 11 !ill ..tt rI~ I d lSI 31 Q,J

Ul/VIUUl t1"ltl'jUI 'OB'jVl ffl1J1 HI fltlfllflfltlUfJ1U fl'llU 'H'jtl!'H~fll'jtuUlVl1lJtll'i1'il::lJ Nft ! 'HflU 'HU 

11). I .l ... "" ... ".1 1 '" "" ~ J1 • 'I ;)I ;)I • .1""" " !1JClftltl ff 'l'H U lJVI 'j l'lU1J 'j :;;lfl VI Blfl1'j 'ljflfl tlU fllJIUUlJll'llJ'\JU Vll !'H fl11lJ~ tl'l fl Tit1"Itl'jUt'i1 B'j 

, 1"'''' "" 1j)~ .l fa? ~'jJ "'IV OQJ~flUll'lfltlU fllJlUUlJlJUU1 UlJll'llJ1J1 fl'\JU1'lfU flU U tl fl'il1 flU H,j'j:: fltl'U fll'j fl1'j ! 'Hfl11lJffl fltu 
.. Q 

n'lJ fll 'j tlV flU 'U'UffUAll 'H III~tl~V'lJffUtl'lfl11lJ~V'lfln'\JV.:j\! flAl ~1~lJ~U UfI:;;,ji' 'lJ,j 1'lfln 

'l11''lJ~ fll'j ,.f'lriVUlIft~'H n.:jfll'j'\Jlu l~tl61U1Ufl11lJff:;; fl1flUft~fffHfl11lJ 'ih ::;'V1'lJ1'ill 11'un\!flAl 

ffl'Hi''lJflftQVlTIVlHfllHlfllfl fl1'j~fl hh1lJ'ltuflflnmYllfflJ Ufl::~fl1,j'j 1lJ'ltU~1lJtl'lJ'lJ~..rVl 

1111 'j tfl 'j ~~ fl1'lJtl n'lJ fll'j,j'j ::;'lfl fflJrru TIffU Al11fl::'lJl fll'j I~tl fff1'lfl1llJi''lJ fu n flri lJfl flAl 
'U 'U q, 'U 

" 
Utl fl 'ill flU fl1'j'\JUlU'liB'lVlHfll'j ~fl~lm.hul,jU.:jfl~ lJ\! flAl'lJ~..rVl (1m 'l fll 'jrl'lu~flffn Ufl:: 

4 Q,J Q,J Q Q.' tI 
mlJVlBff.:j111'j lJVI'jl'lU) 

lU'Utu::~.;]ffVll.:jfll'j'Yh~ ftlfllu~ 1.:j1h~IVlff l1'Itl{Ul'ilV{IVlm1 lJllIu ~UB lJi''lJ i flUml'll~ 

\9lfllflff'Hi'!VllJl fll llft::~~U~'lI~U~'\lfl'Hnfl 11U1J1.#j.:jfllnhl'lil'illflI VlU1J1fl~U IvitlVlflUVlU 

~hUH~\IllUlh::IVlffll~]j'j lmUl'l'l 'Hj tlffUA1~~V.:ji~fl11lJ,j'j ::;W111 Ufll'jllfl~ffnfl Idtl.:j'01fl 

26 



"iJ tV G.! ~ .Q d ~ ~ o:V ""I .r::=I

1'1'Ul'J'U~l'U Il'j ~~1'UUfl::;1I'1Q~U l'U fll'j Nfll'1'Y1 'J~"lJ'U 'j 1lJ'YI ~'YI~H'YI'U fll'j 'Ull"lJl'i11flu'j ::;l'YIfYlJllfllC)ffJ 

"" 	 1 '" '" ~I • "'. "' •.1./"" ./ 111 ~ ..M 1 ..1 ./ '" ./II fI::;tJ'U VI 'UlC)ffJ lu'U 'ill'U 1'U:IJ1 fll1 'U :IJ1'U11"lJllntJ 'j'Ut 'iltI'j 'illfl ! 'YIfJll'IlJ:IJ1 fl"lJ'U ~m~ l'Il::: tntl'j 'U l'ilm 

111 '" • 111 <J '" • .1 b" ./111 ~I.d '" ,l, 1 111' ,
!lJV1~l'IUl tJfJl~ ! ';iflmlJfl11lJl'1tJ,:jflUtntl'j'Ul'ilm !'YIfJlu'U'YII'1'eNfll';i"lJtI,:jI'1f11V1'Y11 flfl !lJ11'i1::: 

I~'U ffl1'ijJtlllJ7fll milJtlnl'YlfYl'U~htl tJtJffll'1'jl~fJ ~~'U nlJ1tlfi~lwmfll HfI~~:;;i''UtJtJflflflH 

Strength 

• 	 m ~~1'U' 'YIfJijfl11lJ'lfl'U ltlJUfl:;;f111lJtl';i~ru 1'1 'J,:j 1'i11M'IWtJ{ill'iltl11'YIfJ i ~i'UflU fJtJlJi' U 

'ill fl ~1111.,j'llJ1fl n -hiW t1{ilt 'iltJ1"lJ t1,:j tl 'j ~ I'YI fY~u'li,:j 

• 	 1~'U1WtJfQl'iltJ{~1'11'i11nfflJ'U il'l';i~ntl~lmi'tN~'U I'llhrflVl~'Ul'J'U '1'U fllmill'1 

• 	 nmllJf1V1ffrl,:jffntf InVlNiI~fttllcyj'mj 

• 	 ri',;jl ff7lJ fll ';i n~l'U I'll Ilfl~ ff~1,:j ';i 1Vi ~M'nU'lf11111'U 1'U'\'i'tJ,:j~'U 

Weakness 

• 	 ~tln;ntJuflln1vutJfJ!N~tunu.,j'tJ~lnVl~1'Ul~ml'U llfl~flUl.,j'lfi~I'YIfll'U lf1tj ~,:jiJ',;jfl~H 
" u • 


11 '" ""9 "".K
l'YIfI 	 'U flfJfll'jNfll'1l'U';i:;;VlUl'I'U~l'U 

• 	 ~NilI'1IWfJ{i11 'ilfJ{iJri'1'U lm1i"lJfJ~ i 'YIV lV1fJml'l1::: 'j 1vufJviin!'U nu i'U,rHNill'1 iJ'~fI:::lflfJ 

fll n~~'U1 ltlllUUN~l'1fttll cr1UfI::;nn ff~1,;j 1'1';i1 ff'Ufl1 

• 	 lWfJ{ill'ilfJ {1J"lJ fJ,:j i 'YIfJiliff1lJl';i tlU.,j~'Ii'U~lmlflll'U~fl1~'j:::~udH i~ I'UfJ~'il1fl~'U 'YI'U. 
fh,r1,;jUN~1'U ff,:jf1"j,tlnl'YIfYfiu'li~ fJlVl ~'U llfl:::t1UVI'U1lJ 

" " 
• 	 \Ilfll~ri'\n)fJnl1t'lnf1';j:::~fli1fJ~rwfJ,;j1lintl 'j~I'YIfY i~un ffl1i'jJ"1 (~tJfJft:;; 38 "lJfJ,:jlJftft1 

• ...I./.et../b] 'JI ~ IJ] d f <jJ 	 :v
ff~t1tJf1lnfJ'j'UI'iltJ'j IlJ 'YI,:jl1lJ~"lJfJ,;j !'YIfJ) tlJ~'U (';ifJfJft~ 25) 11ft::: EU ('jfJfJft~ 18) 

Opportunity 

• 	 lWfJ{U I 'ilfJnJi~,Ufl11lJilfJlJ!'~ lJ ~'U ~ llJ f1';j ::;[1 fffl11lJUfJlJ '1 'If'i'ff1J tin lJ'lf1~'1 'U flU 

r ~ £9: d (I,J f' d 

I'1nU~,:jfJ1m';iU1'U!'jtJ'UUfl:;;'YI'ViflI'11lJUl1f1~'YItJ,;jI'YIfJ1 


'" "" • .1 ./ "" ./ 111 "' '" '" """ •.1 111 ./ "" '" .1'"• 	 fjHflI'11ntJ ';i 'U 1'iJtI ';i "lJtJ~ I 'YI fJl1 'U lJ 11'U 'U ff';i H~ ';i1 ff'U fIll!fI::;"lJlfJlln ';i 'U I 'lfff~ ';i n 'iI fIl ufl n 

•.1./""lnfJ'j'Ul'ilfJ'j./'1""'"'l1f1u'Unft,;j'YI'U, 

• 	 l'Utlna'YIfY~l,;j'l :IJ1fl~'U fJlVl ~~'U ff'l11jjfJ1'11i'UW:iJI';il'1ff tlu!~'UonitJ~'YI1,;j'l1rt~ l'U 

fll'j"lJ fJ1 fJfll';i ri'~tJfJmwtJ{u l'il fJ{"lJtJ,;j i 'YIfJ 



'J! 0 	 'J! 'i'" i I .:.. ,J • .1 """ " ...!. ;;II <:I i'i 'J!• 	 f;lU1!~U1mHJtJ Uffm»'1 lHnlJl'H)ff~ CIHJ!Yltl'lU!lltJ'Hl1m)U9f~ 'UltJluUfltJ\91 l1ty"l 11 

ii~!~u I tJfll ff'IJ tJ~~J>.l~W lvwiU fll 'l N~W!~tJ{U!lltJ {tltJu~u1I'IY1'UU1l1flflHUfl::;!~fl 
~ 	 v 

Threat 

Product 

"" 	 'J! d i 'J! :II '" 'J! dl>J 'J!
• 	 fJilUll'W ffUfllYl'IJ1tJfIltJ mlU!uUffUfllYlll1mW'l»lU~\91ff1l1m'llJ 

'" 'J! i 'J! '" i 'J! .. '" 'J! 'I 'J! '" 'i' . ;;II 'J! .. 

I 

• ffurn l1!fltJfl fIltJ U'llUlJffUrn ll1!flDflmfllJ1tJ mntJtltJ1~ lJ111l::;IUU~, !M~, 

C11 ~ ,., d f d~ 4 'JJ i 'J! '" ,
\91::;, 'lfU11~'lJtl~, 'l11(911flJ>.l1, Y1UtJU Ufl::;lI\91fl::;lh::;lflYlfllJffUrn l1!fltJ0l1fl1tJ(U 

l1fl1t1'IJU1l1l1flltJll'lJ'lJ 

0Q.O' 	 oC.\ jJ.JA' '4 Q! '~'JJ:' i 'JJ fjJ~
• 	 fl1'l'I.l'i::;flU ffUfl1Y1'1fVlJ111Yl'lJlJfltltJ1~1l::;lJfllnh::;flU \911lJU\91ffUfllUU I'll 'I1f;!'lfV 

Jui 11 i~11l11flffU tf1~~t) i tliHTtym ~ff1lJl'HIUllJ11tl~tJU l1ltJUllJ1f1U i~ Ufl::;; 

i jJt:v ~ 4 d 0 j.J 

l1'.i'lJl~U flU!\91lJ1l1U 1U<iI1tJ 

• 	 'lJ1fll '.i m~flUl'l1~'lJ1 fll'l ri ~ffU tf111 nfl fltf1hiilflfltf11l::; mJ~ il1 U I 'l11l::; i tl ri ~ 
~ ~ ~ 

Price 

..:::. 	 ;JI ~:v 'JJ v i :il ~ 3J d A 

• 	 '.i1fllffUrn 'llf11'IJfNffUfll'IJtl~nU Y11~'.i1Ull::;;'lJ1tJ U'llflltlfll'W'.il::;;luUffUfllYlJ>.lfl\91 
~ 

ltl~i~~tl~rl'~1l1fllH~lUlJl'IJltl ~~ff1lJUtlUllJ1~ll1i.htllmlrn~\lOi~ 
I i 'J! 

• 	 ff1Ufll1 '11 
'j) .oJ :'1 <\ ;j/ 'JJ cv d li} 'JJ 

m m::;fflJ Ufl::;\!flfllYlluUffm'lfO'Utl~'.i1U m~'.i1UtI~lJfl1'lfll1 ! '11 5% 

• 	 U ItI'lJ1t1'llfll Y11~f1Ull::;'lJlt11m1fl1tlfllvJtll~U fll'l'lhml1 ~Vflfltf1 ii~ iU'1h:j~ff fIl'W" 	 ~ 

!fInl1f)1l\91 fl~l m~ f 1U~ fll'.ifll1'.i 1f11!vJv llJU fll'.i '1f1t1mfttl\! fltfl 

28 

http:l11(911flJ>.l1


Place 

dt 3J t 'I .J d (l,J ~ ~'jJ , 

• 	 fff.ll'U'I'l~'l'lle'lHU ~'le~U'lHl'l'lf1l'lf'U'b',uil'U fl'U'U fflt1'1111fl'llV'ltlle'l lJf;jfl'U lJ1 fl Nl'U 

1 11 ~h'U lJ1 tld\¥llltl~!1ll1 'l'h hfd'J'U~VflJI,;/'U 1~~lulln~~ ~1'U1 11lJ1 tili l1'ljfl 'Ui')lll 

71 .d 71 71 ,l.J"'" .. <:I dI dI 11 <:I" 
'j l'UlJ1fl 11Itl~ flfl1I1HN fll'j 'lftllnV'j 'UI 'iltl':i fl'il::::'U flfl'll l'U l~ 'j 1 ::::lflUVflJl'I1 'U UVU l111::::e ~ 

1'U1I11liJe'lljfll'j'ill'il'j1l1fl 

Promotion 

, "" '171 71dI' 71 i' 71dI 7111]71
'jlUtll'j\?ll'l "l 'b''l'l'll 'I1ffl111Hll'lllfl'lfli:l1l~flm'll'U11i! 'I1tyllll::::ffllJ1'jfll'llHH~flm Iii! 

J »I 	 I , 

'i'l1~'ln'U 'UVfl'illflUllli'1iJ'lljflU 1'ilJ1JW1'l'll'lcrviY'lV/1I.w 1'lf'U 1ul1th thtll1n:tllfl' 

Q,I ~ ~ .I'j) 4 
Ill'!:: 'I1'U 'lffV~ 11 Wt1 V~ fl'U 

• 	 ill'j i'lf'm1'fl'll'U'IIlti 'I'll'l~1'U 'il:::ljflU 1rf~ufl'l1'U'lJ1U'lf1u1'U flU 11'U::111ff'Utlwi 1'1 "l 

1711 71d 1171'I1UflllflflTt1ff'U 'llflltl 'U'jl'U 
" 

I !II?!ImlJJaOflllununlJ 
~ 	 '" 

• 	 1ffe1'1'l 1 H!l'j1ll!l'!::ffm'U~'rl'fl~1'l"l 

• 	 ufll'ie'lI~U1'lfl1~1'l'lfl~Hll::umle'l!~tl1'th111 



.... '" g.I 13.1 11im"UlUmlJU U 

(V 'V "l jJ r£ ~I Q.I ,. ~ 'jJ d Q,I .d. .d. .d. 

Clfl1:lW~tff'U W"lJtH~'U"lJ lJ'ULu'U ttff~~~\lflWI ! ~mlJfl!! l1\1lJClfl1:lw:;mWJ1 UCl~lJff 

ll,~ 1Cl trimi1f1l'HWmff'U illi~llm,;)l'hhill 'l1i uff1';iCl::Cl1ll NaOH ~f111lJl.ulJ.u'U 

~U~f1~ l\1tl'U Vl'l.rhi:lfl1:l W~"lJfl\l1ff'U ill~ i #luf1 11lJU~f1~ l\1tl'U~\I~ 1,;)1\1 



,q 
" 

"" '),I i d.1fJ Y' 'j/ 4!t
. 

tVI

f1l"HU11 ClflllW~'UfJ~I'ffU fJ'YI !V'l'illflfll'.iI!"MCl:l;:CllfJ NaOH flfJUfll'.iI'Ullfl'.ifJ~fJV'lfllllJ 

~fJU 
v v 

fl11tU'UlJ'UU'Ufl,:J NaOH 

1. LO Kg 

'" 1U'lJiJu iiififJCJrlfJfJ'ffmfJlhr flllW:l;: iii 

ILflfl~VlfiUlJlfl n1JflfJU~rr~ iiii~u~ 

2. 2.0 Kg 

3. 3.0 Kg 

'" 
1U'lJiJu iiifimJrlmJ'ffmvi'h:fflllW:l;: iii 

Uflfl~l~nUlJlflnUfl flU ~rr~iiii~II~ 

'" 
1u'lJiJuiiififJ [J{jtl{JffmvihrflllW~ iii 

!lfI fl~l~nUlJlfl n1JflfJU ~rr~ iiii~u~ 

4. 4.0Kg 
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, 
<!I OJ

3.2 'f1'nl~f)VI 

'" .."iltlO~If)tlVI: SpecIficatIOn 

<)I 

1:IfnHu:tm'V'll:t 

IfI~f)~5~h~jf)~fl 

1 m ~ff~H'Uf)~~"H;)~lrJl-A1 f1j ~m~fl~l-A Jj 4 Iffl U1:I:t 1 m~Uf)fli81~j~fl 

'Ul-Al~'Uf)~llNl-A'Url'W)~~i~lrJl-A~m~£IlJ'Ul-Al~ 30 x 30 1G)fl-A~llJ~j U1:l~Jjfll1lJ 
'Hl-Allh:tlJ1W 1-3 1G)fl-A~!lJ~j 

'" If111lJjl~!~11l-A fllj'Vll~ll-A 	 10-15 l-Al'Vl/llf-.ll-A 

~ 	 4

'Ul-Al~'UtHUNl-A i:u5~ 	 fll1~ x (111 x 'Hl-Al: 30 x 30 x 3 !G)fl-A~!lJ~j 
., 

fh,,~5~L181~j~fl 	 'J'~f1~ 2,000 ih~l-A~tJ~l'n~ih 

100 in 1:1 fl i'lJ 

~ ~ ~ 	 4 

f111lJfllH ~ll-A'Hl-Al 	 44.00 lG)fl-A~t:lJ~j 

~ ~ ~ 

f111lJfllH ~1l-A'U1~ 	 35.00 IG)fl-A~llJ~j 

fill lJ 1:1' ~ 	 55.00 IG)fl-A~llJ~j
'" 

rP 1 j,J I 	 , 

~ll-A~lfJ fl:tl1~"~ il.il1H!if)~1UtJ l1~~~~ l.wtJflljU~UNl-A i:UlI1 fl!ff1:J'lGJf.wGJfl1Jjfl 11lJ'H l-A 1 
., 	 , 

i~ll~ }-3 IG)fl-A~llJ~j 1~fJ1'l1'nmll-Afln5~~f)!INl-A1.h~lJlW 10-15 l-All1 9f~f111lJl~l\1~ 
$I ~ d~ fOJ 3J d, 1!JiQ,l.:! 	 0 d 
GJfl'HjtJljl'U l-A f) ~flUfll1lJjtJl-A'Vl \11(1 'H flUGJfl-A ~1l-A nuu fllH1Hll-A \I~liJl-AUUU 

~~v~ ll-AlJlI 
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-OlOOlOllnoSKETCH DESIGN 

" \s'dcLJU \~~, ftl,L',\i:'i[Yi(L:/:r'Zf~{X> 'f~O',;f'~ 'l~ck-\f'>lciCC>f·'Ji,)lF5;,tlJ 
nOtJSI'fUn"'$VI/(1UW8IU'$.Lh:t..-'Jc()\:~I"V8~'..-5'G,.J;j5(1"::-]i''i:(lf..d~ llllL;\1\:~;j;')":"](\J0l,;·~j5 

~0tJiliSlt~;j~::·V)ILJ',.)~l:; .....,c:'ju:iC~"')\)ICndil'--..:""JCt:)\::B:'iv'""\I.J!.>H I.JJ~ d~::;: 

, p s ecti 

..: gJ 

ilTVfYl 3.3 m~'H)~Ufl1 
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SKETCH DESIGN 


'5\.:G;'L1rc";,-!r"'s:i1.~:..ICI!..j;.Jn;:'IUiJ·(jU'lS-fnU 

~R.:IA00CiJ::Y1E1-':"t'l Y!!Jju![n.p:-';.J('J!"ic1o(~)n·\tlJ;:: JLj:5b 

_J'::I 
KANJANABUIU ! 

"""NO ! 


~,...~.p.J.~.. ". 


14 em 

. 
'" w ""ill'rt'n 3.4 ft lJ11 1I111J 'l.n'l fl 
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4.1 0l".iUrJfUff'U1rJ 

'jI " 'jI.l .1 0 d 1 ,'jI.l 9nl'J WJfllffti Uf)f)mllfl\llti'IJlJtilJ'J~ff1JfI11lJff11Hl ~Wfll'JII'lfl'lti 'lJlJti \tiff1Hl~ft1U 

NaOH ~~t1'Jtirn~41U ff~~1fl n~I~1 U(1~Un11tJ~I~f)~'iJ1flIJJI'i'f)~HVU1Hlti"~'l flmH.U~'lJf)-:J 
U¥tiiU~IWflf)f)fllJ11~~fl11lJl,rlJ,rti'IJtH NaOH ~l!l'lfl~l-:Jnti ih'l11lJU~fl~Hnti 

U~ff11Jl'J t:1l,h 'IUtJ~ ~1mfl~ {HtJ~ 1~ltltiHill'lftt1Jcn~llJ~l'i'tl-:Jfll'J 'I~ . 
o 4:\ OJ

4.2 Ol".i'fll'f1".if)~f)~ 

Il~ti 'IJJ'~ 'I~'\)~}jflflllt1J~ltltill~ti}jfl11lJ11ti1;~II~ 1-3 lG)fti~llJ\9I'J jj'IJtil~fI11lJflfl-:J 30 

lG)fti~llJ~'J ml~fl11lJUl1 30 lG)fti~llJ\9I 'J nlHj~\l~ '1~ItVti '1u~ 'I~,\)lfl,fti~tlti!I'J fl 1Jl1H'1tiUJJU1J1J . " 
lti!fl~tl-:JtJ~ IICl~'1~!I'J~n~U'J~lJlt1J 20,000 U1iti ti'l~H 15 till1 Irif)hrln~fI11lJ1'tltim~\llUli1 
.l 0'1 'jI 1<1' ,1 'I ,1 .., 'I 'jI 1<1.1 ' '1<1 'jI.., "" 
'lfti~lti IICl~'YI1 !'HffllJ1HI IClfl11lJ'lfti !tiltitl1ff~ !11'HlJ~ IlJ ,\)lnHClfll'J'YI~fff)1Jl'I1J11I1Hti IlJf)~'Y1 

1<1 'jIat d "" • 1<1.1.1 "'') 'jI • ~'I ... .., ..... ""'I 'jI 1<1 ~ 'jI

l~lJfl11lJlI'IJ~IlH'YIti'YIlti !11lJl~'YI\l~ti1 !lJlJ'J~qn\9lI'lf~lti'Yl1llJtiN(1\91 flt1J cy]f)ti'YII'lf'YI~U'YIti IlJ l~ 


~f)'Iu 

4.3 f)f)flU'lJ'lJNi:kurweJi,~~ilrmii'fl".illifl~Ua~Nag),tl'UNag)ilweJi,~~illlflii'fl".illifl~ 

nl'J ~~ti1lUU1J1JN~~ ftt1J cy]1~11JU 'J ,:nrti~ 1(1 '1'\)UCl~llti 1fi~\llnff~l'Ilti,rllJIIJJJlUfl1tJti 

Itlti ffWri'flllru!lCl~1tI ti ~ l''ilflnti~'lJf) ~tTmitl-:J'~ U1 J~'lf11 'I 'YI UUCl~'lf11~1~'lf1 ~1~mjl1ff~U'J ~lfI 'YI
" " . 

I'H~ f1I~tiflCllJ~ ~'H 1'I~J1 'Iu'1tiv1tl-:J~tillil::ltlti 1ff~~ 'I~l1JlJl~Hlti Hti 1nn1JlI~ti'\JiftitJ~~~lJl, .. 
,,1 ." .. at,l '" "" d .., '" .l 'YI.1'l'H:lIIit~'-I~"'fI",,,,I,.t~"I?I"'YId1H1JtiUNtil'lti'IJtl-:J11'l::G)f~lJl'IUN1'Y1I1Jtimfl(1flllt1J'lJf)~lffll'IJlJti ! 11mHIYI ,..-"u H lJ H 

fllfliJil'l \l'IJf) ~'lfl1'il~'H 1~nlty\l1-ij 

OJ 0 ""4.4 ~~'fI1UN'U1l".ifl~ 

'1tifl1l'1'J 1lJuflnl'J ff -:Jf)f)flIvlf){ul\lf){Uil:;~ti ff1ti'IJ{HU'J~I'YIff'l 'YI u\l~ul1Ji1iti flff 'YI1~~ 
dA f I dt ~ 001 ~ 1 I 'j/", I Q.f jJ Q W 

~'lJtif) Ul-:J\9I f)ltif)~ ~llJfl1 'J l"Iti ~ 1'IJf) ~fI11~lff'J II iT fl\l M UI'l NlJ 'J:: flf) 1J fll'J flCl1JI'lf) ~IN'lfWfl1Jfl11lJ 
.." u 

I~U~ i tifll'J ff~f)f)fl~1tiU 'J ~~ti\llnfll'J 1l~-:Jt11'IJf)~I~ti1J1'Y1ldtll iiU1Jn1Jl~tifffJCl'IJf) ~~ill~ff~f)f)fl 
11fln flf) ~f)il~1{ff111~<1I1(1~Qh ;~U~'lf1~1~f)tiff~111fllJ~~lti1Jl ~~'YI1~~tiU1'ilunffm 'I 'YIum~ 
11'u'\)'ilm~U~\llnfl1'J 1l~~t11'IJfH'~ti1J l'YI\l~ltlti 111l'iluil1J~yJ11M'l.mt11nnff~f)f)fllvlf){Ullltl{IICl::

" 
~tiff1tiiti'lf1~'II'l'JlJlffq'~ v11U'lJf)-:J1J 2553 'If::(1f)i1M ff~Nilhrfll'Jff~f)f)n l~unlJiti1J 2553 }j 

:YClt11'1JJlnti 35,500 ~lti1J1'Y1 'H~f)'IJ(J1Ui1 'IJJlnti 10% 

J'~t1'~f)~1l1fllvlf){Ulllf){,;]tif)1'l ff111 m 'J lJ~~~l'Il~ ill~ ff ~f)f)flff~lJ1 f) 1'fl Uffti ti'1~ Hill'll~1 ti. .. 

U'J~I 'YIff'l 'YIU ll::ltlti fln ff -:Jf)f)n1tiff'flff1tiU'J ~ 1Jlt1J 70% UCl~ ~l'Hl-;'U ltiU 'J~I'YIff'l 'YImYiu-:J 30% 
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fil'j 'M::'Hl11'hHJntnflfhA'--1~Off'U ffl'illmh ::1'VI1'I'1 'VI eJ ~1'U ~1I.,j --1 i'U ~ ftl~ ff --1'fl o mvh){UI 'ilo{ ~ ffl fity 

'lJtH'l.h::I'VII'I'I'VIeJ ff1'Uimu fi'fl 'lh::l'YIl'I'~'U ,1.h::1'YI1'I'{1fJ~'UllJ ,1.h::l'YIl'I'lJllm~fJ lIJ:l::l.h::I'VIl'I'i'U 
" 

• _.1""" _I I!J "" _F- g) .,J 1 ..,:. .,
ff --1'fl'flntnO':i 'U!'iH) ':i'IJ tl--1u':i ::1'VII'I'I'VIfllfffJ I u':i fJ1J'VIH~l'U 'j1f11lJlfl'tl'U ~m'in'll::fWHfJ--1film'IJ--1't1'U 

fl1J'11':i:: 1'VI1'I'~'U1IJ:l::'11':i ::1'VI1'I'11fJ~'U llJ ~i~flJ:l~'VIni 'U fll'j 1I'1i--1'1i'U 'VIH~l'U 'j 1f11~V'U 'li'1--11 'Ull 'j --1vg 

mf1 'tIt:U::~1~t1~1J~i~rl~~ i'U0~ffl11m'jlJll'l01ul'ilv1ff1'U 111 ttil~'U 1~t'l~1J .fI1fJi'U'11 ':i:: 1'VI 1'1'1 'VIfJ 
q q U q 

i--1,r'U flU 1'11~fJ'Ull'11J:l--1'IJV--1~ 11~'U 1J 1'VI ~--1 IUnrm~tl~'U 'VI'U i'U fil':i Nn~ II J:l::~rln~ Il'lV{Ui'ilV{'il:: 
• 'II 

lUI ~i'1J'11':i:: ieJ'MtJ'illfl~'U 'VI'Ufilnl1!'li'11~t1~1J~ ~1J:l--1 i--1,r'U i'U.fI11:: ~I~'U 1J1'V111~--1~1 tf1l11fl~
,. 'II 

• 3) ., '" 1!J1"I3) "'3)' I!JI i3) "i 
ff--1VVfl~tl--1t1l'j'jfl1l1':i::~1J'tItl--1fJV~'tIlfJUJ:l::'jlfJ I~ tYiiH'VI f;!ff--10Vfl'il:: llJffllJl'jt1 'MflJ:l~'VI1i 'UflU 

(V ~ ;)J I III jJ 11 I dlQ, rI .£ I bJ 
'11':i 1J J:lm Hllff'U fI1 ff --1VVfl l~ i flNff':i 1--1~ J:l1~ ff --1VV ml'lvnml'flH1J:l::'M'U ff1'U 'tIV --1'11'j ::1'VIff l'VIfJ 

ff1'U 111qj'il::ff--1 Vtlfl I uJ--1'11':i::l'YIl'I'ff11i'~tlIlJlt1l ff11.f11'W~ i ':iUIIJ:l::'11':i::''VII'I'~~'U hwt1l'j m ::~fl\911 

'tIV--1~J:l1~ff--1'flVfl~l1f'UlI~t1l':i ff --1'tHlfl i '11J--1~ftl~111qj'1 'fll'ilt1V i M'ln~fl11lJ!~fJ--1fl1J~ff --1fH) fl I~ 1'U 
." .

mill Yi ~ J:ll~ ff --1V'flfl11tifltYi ~l'U'U moity fl1J il11::1fl qWUff':i 11 ~ n 'illl J:l:: ~ 11~'UYi n f111lJ ff'U N 1'U 

1'lf'UI~ fJ1 fl1J i'U.fI11::'11'il ~u'U~ ~ff--1'fl0 fl I 'VI fJ~O --1INoityfl11lJl~fJ--10 ~1'U'tIt:U::n 
I "' ';IJ 

1I'U1 m--1Yiffltlty i'UflU'11i'1J 1'11I'WOJ:l~fld1lJlfffJ--1 i 'U fil':i ff --10tlflU'U ~ff--100flfld'j m:: 'illfJ 

fl~lJ~ ftl~ff --10 tl fld'h11lJlfJ I '11 ei--1~ J:ll~ i 11U"l~ iiffflfJ.fI1'W ~ --1f11':i 'il:: l~ 'U~ ftl~~ nfl11 lJ~tH flU 

... .1 d'<Q t.I _I bJ f j) d..,J 1II.q ''111 ' d 
In 0 'j 'UI 'ilO 'j 'ill flu ':i::l 'VI 1'1' I'VI fJfI O'U 'tI1--1ff --1 1I J:l:: d'J 'U ~Hn~'VI'11':i ::I'VII'I' 1'VIfJlJiTl'U fll'j ff --1 OOfl llJlJ:lfl 

'II ~ 

'il'Uln'U hlufl 11401M'~lfJ~Ofl1':iI'li'l I '11't1 fJlfJ~ftl~ i ~eJ~ftl~l~l11lJleJ111 U~'\.hff'U i 'il fio '11':i::l'VIl'I' 

tlOffl~':iI~eJ ,'l.h::I'VIfffl'Ul~fJ ,1I0mmM ,Oll~fJ'U (fl'U l~ul~fJ Vlnulh.fri·11fJ~'U1lJ lIJ:l::lJll1;lI~eJ) 
Q,I Q,I ~ rI 

Im::ffm ~0111 ':i1JltllJl'j ~ff 

mjHh n~ 1lJ 1 'U.fI11::ri l'~'U 1J1'V111~ --1 flU ,fio fl \9I"l~l~l11lJleJ i 11 U fl1 ':ioW'ilU t:U 1'11mlfJ~l'U fiff 

m--1t1l':i IU~fJ'UUUJ:l--1'IJO--1fll'l'j lIlMIU~eJ'Ufl11Jrii U~1eJ i~eJ\9Im~i11U~f11'j iM'fI11lJffuirulJlfl~'U 
'II " 

<Q bJ "0 j) t ~ 
Ifl'U I ui'UfflfJ\9I1't1 0--1 rl'UlI'tl1 flJ:llJ'U 

'II • 



lt1l'l1lJltJhlU~~::;f)~lJ 'lffH111~f)1'j jGIJllWl'lh::;'lflfflJl'f'tHi' 'j1lJ1.f~m'jfJ1rYml1f11u 1~Uffl'jffU!l1fl 
"'" " .,f"I'll lmlJ'lJ 11'lJl11111~'fIlU f1l 'j ~~ l'f1lJ If)'IlU 'fI1tJ 

11' 
'IlatnueJllu:::: 


-1f11'el~B'fI~U~lUeffllJl'j mililhh::;Qf)~1'1fB'fIrI~~.tfwcti'l'I1ft'el1'1fg\'FI i~f) ~~ffllJUt) 


fffl-:jN~~lU I~U f)1'j~'eltJij~N1Ul<iltJi,)' 


-1f11ij~B'fI~mlU lj'llUl'fllftm '11m::; tl'lJf)1'j 1'lff)U 1u'VlJ'lfU ~~ffllJl'j mflllJu 1hJ1ul~~ 


f)1 'j fl'11,)' 
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·
.ct '" 111111 5 N~mW) 

5.1 Na-ll'U~vbJr.i 'U11'5al'll'lflfll'l,t-l11n:::AlJ'lf l~lIil:::'U l'U l'lf l~ 
fha'H)~i'U'J:::'w:ivJ¢hru'U~l'Ut~U'U Manuscript 

5.2 fll'lfl~afliU\1l'l 

~ .v~ 

!f! H)~6fl'lf'U~1'U 


5.4 Nil-ll'U';.:Jallil'ltu::: 

v11fll'J01U'YI6flrYlf!1'U 1'luHri'UlU~mflW "''U'YI6~ ru 6. 'V'l'UlJm'U 1l. flltjjll'Ulr~ 
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[2] http;llpikul.lib.ku.ac.th/cgibinlagdb2.exe?rec_id=004493&database=agdb2&sea 

[3] http;llpikul.lib.ku.ac.th 

[4] cwweb.tu.ac.th/oth/org/rangsiUDataIl167281163.pdf 

[5J http://lms.rmutp.ac.th/moodle/course/info.php?id=57 

[6] http://www.the-than.comlsamonpai/sa_6.html 
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.fllfl~l,!1fl 



. 
!tvui1ifl'j'lf)l'j 36977 


1 fI 'j 'l f)l'j n'l! ff~ tl f)l'jl.nul14 ~~tlft f11:11Utl~..r~141tl11 11't1tllaul.nuu cH 'l'lf1 ~ 


• 
4 '" <V '" <V 'i' 'i' '" 'If0 tl1111't1 tll tl U tl11 11't1 tll tl tl! 't1 fI ~14 ! tlU 'j1'lftl 'l fI tl'n 'j~14fI 'j 


;01f1'j 'If)l'j f)l'j..r~141N ii~ulwan'ill f11.1rl14!Yl01 ff111 fl1Jlltl'lf 1411 ~iJ114Ufl'llh ~tl0tl 


fllm B , fI'al£1n ;1-3'trlVl fl1 ty;}'U1J1 


;f)'trJ't'liil1n'a-3fl1'al;1£1N'~tlfI'U 1ff.W.}~ff~1 !~ 1"lf~1ff.. .~ .
4 <V Q QJ

tHl'UfI 30 fl'Um£l'U 2554 

•'al£1m£l 

11V~lVff:;;ff1l I fhl,*~lV 11:mlV~lV I ~mh:;;111 ru 

"" " ""'l1111~ lllmlV~l'W ~l~lfllllU'W ff:;;ff1l11'Wtl~ 111111~ lf1Hfll1 fI~mbH). 
" fli'~nfJ'W ~l~lfllllU'W. 

. 
1. fI WlfJ'lJl! 'VI'W - 76,000 - 76,000 0.00 

, 'jJ 

2.fllllN - 209,500 - 209,500 0.00 

3.~11ffl'lJ - 41,000 - 41,000 0.00 

, 1 'jJ
4.fn "lffffJV - 53,500 - 53,500 0.00 

15.'hH,'"tW~ - 20,000 - 20,000 0.00 

1111 
. 

o 4. rrt Vv 0 A a
;}l'Ul'UI-3'UfI VI'atlAm:;;m'Ul'UA-3'Un-3l't'10f) 

;ll'Ul'UI~'Un1~~tI 
. d 

• 

'" ~1~'VI 1 50,000 'IJl'VI l1JfJ 5 ff. fl. 54 

.d d 
~1~'VI 2 168,000 'IJl'VI l1JfJ 5 'W.V. 54 

.d d 
n~'VI3 182,000 'IJl'VI !1IfJ -

1111 400,000 'IJl'VI 

• 



'I1TYI'I.!li fl'l~m1 

1. ;tl - 'WllJff~g (.f1Thll il'lfl) 

(m'lYltJ'Iflt)'lY) 

2. m'Ul1lJ1f1th::;~li'nh::;'Ml'lfW 

3. 1'1'1!!l1U'l'lj1J~U'W 

Assoc. Duangsuda taechotirote 

3 1201 0119466 I 

" ..,'H)'1filffml1Jl1f11::;~l'lJ 9 

f)~fll1'IJ~lJ11l1'1'1f11tlfll'l'1fll 'W 19V11'MWlflg'Vl1~'Wfl1 

lJ11l1'1'1f11tlflll'lfli'W IgV11'MlJ'IflCl'Vl1:::'Wm 

399 fI'W'WffllJlff'W U'U1.;J1~1'Vlm'lJlCl !'U~~ ff~ fl1.;JIl'I'Vl"1 10300 

lmff'Vll'l: 0-2282-3845 

i'mff11 : 0-2280-0435 

E-mail: duangsuda@nnutp.ac.th 

1l'1.'IJ. 

MS.C. 

ffl'Ul 

flfffl11lJUfI::: 

-ff~1 'IJlfl 

Food 

Processing 

California 

Polytechnic state 

University 

USA. 

• 

A,e:!.::! 	 0- ~ , A 4 
6. 	 ffl'U11'Ml'l'1lJfl11lJ'Ml'Wlty'Vl!fl'lY (U~ fl~H\llfl11'JJ fll1fifl'lY 1) 

ffl'Ul-ff'l fllJ1 '1'1 !'J1 fl~lJ1'MlfJiJlftytyl,.;'tH~'W 

7. lh:::ff'IJfll1ru~!~f11'1.1'f).;jn'IJfll1'lJ111l1,n'W1i'f1 
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