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ABSTRACT 

Automatic forming Machine khao tan have object in design lor save time in forming 

khao tan. It have got more product in save time with housekeepers group and save cost for 

worker. Thereare 4 screw conveyors use convey cooked glumic rice that mixing with 

watermelon juice, coconut milk, sugar and salt The operation of 4 screw conveyors use motor 

single phase 1.5 horsepower. 

The forming is controlled by cam. Geneva is control screw conveyors to push glumic rice 

out when it out there is superlene plate support.when it move glumie rice will fall to tray 

Test Automatic forming Machine khao tan 5 time. Each time is use glumic rice 3 kg 

mixing with watermelon juice, coconut milk, sugar and salt. Each test give product 24 set, each 

set can make 4 piece. Test 5 time give 490 piece, It is can use 336 piece and use time all 23 min. 
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.:.1", • 1
1'I11lJ 1111'lJ!'I'llJ 'Il 'llllJ 'II rr 6 ~ 1'l11'll '" ~ 1'1 'lJ 1J11111 (http://ns.yupparaj,ac,th!web41421M406/406

ll/01.htm ) 

" 4'lJ111l1'U!J1 5 

1500 -,250 \1 tllJ1Pftll'b''ll 'I III "';; 

• 
Ull'llll'l1ll~ 150 

~1'\l11 200 

30 

... .<:11 ,,11 ... 

2.2.1 1liOl'1'111'\11111V1'll 

" 4 , • '" .:. 1 ". ~t1" "" - 11. U1'1lTJl11'lJV111'lfll1llJ'lJl1ll1 6 '111 INlIlll'lJ11 'lJ~~'lJllJllfl'\lnm'llV1 rr., . 
2. tlltlllllll~ llJ'iillll1~lJ HlId1lJ1~~ 1l'11lf'I~"'fl
 

3, 1rin::ii Ulllllllllll::1fliitlll~NrrlJ~~1 Hliltll'lefll'lf~
 

4, !JflMIIf{11ri~1'\l11ll~NrrlJ
 

5. tl,,j'1mi'Jv1~d~IiT~~1If{1 1riJ'lllll~ llJ;1f-liTlJud1M1t11 'll'linmu!J11'1'lJ J1lJn'U1lf' 
'111
 

." 4'; " • .1 "1 1".1 '
 6. 'II 1'\l111l1'llV1'11lJllllll1lJl'l11tll1'\1'll11J l'I~tll1 'lfFll'll1fll'lf'll. . 
" ".. 'II tll11ll1'\111111'U !J1tltl tl'iJ1tlFll "4I'll'll '\I1~ lVi flrr:: I'll 0 1 .1 

~ 
-.)



o QJ 11 .... 
2.3 f111:IJ<l1flt'\!'IJe'l'IJUI'I1'\.!Dl 

'l1'11 (Rice) l~tl ellll11iillf11111rl1fi'!liil'(il~e'lfitl1'IJllH;D (Juliano lIil~ l'liU:::,1964) l~lJ {4'll~ 

tJ il run fl1lJ 1..1 1 :::!'l'Ifl'1n fI 1I11::: I~U e l'H1Hnln~ 6 '1filJ '111 fl11 11~ lJl1111'l71mlJ .ijil Ml11~ ui'l'll• 
1fln!:!! iiu~rllfi'!l111 fl'llUilll.cr~ llJ~lU '116 ~ fll1lil1llU11'lii1'1 OiU<fl'11'1 ll'111 nnll1flll 1'11!';e f111 ri~6 efl 

IJ1 if"" 11 ~ _91 '"" '" .... d $I <:I. "" .... Q> "..i , .Q

'116~'lh~ Illfl !"O6 161~ rnuuumun fill il fletllltl '1nl'le '111 f111'l~\lIltl1Nil 1'1 l1iU 'f1 me fll1lY'Ie!Jnu 
..;..... " • Q "" "" ....
'llelll'l111Dlfllll'I'I1110ryza sativa Llll'l11lJlllllDi'lllJ'Yt UU 1'1j fl1lJ \lUU 11'llU iU 'f1i'll'101tl l'l. fl. 

252511lll6U'I 4!J'1U'<I'll~flllll16'lI"U" 111l16l'l'~1l1tll'1ilGramineae IMIIl'Yt1::: Oryza sativa Linn. 

~'1 Hl:ll~ill~ tl6 l11Umin llll1l16litl { l'liU .,r111~ 1 .,r11 III II61 .,r11ii U suun11l'l ti'll,rl '1uii 2 

'llUil fie 'llu.. ii I ;J 111~1 (non-glutinous rice) I~'ll ;Jl1~iie:;inill'l' (Amylose)<J ~!6 6il~40-50 
.~ .... " .... ~'j1-d'JI.Q .4 

l'lltl ~11'Yttl1j nu. I fl~.711!JWJ:::ll105l1JUI'IU'llUil'l1 2 'II11!llUlll(glutinous rice,waxy,sweernnl 

do v .ol~ ~1 : _, 'F.,,';d ~1 ~ .. 2!
mochji rice)Il.JU'II l1'I1lJ!J~lJ 1ll'l'\'l1u1~ n6lJ\'tlIlIlU~'I1lJ6:::lJ 1l1l'lfi"tl(Amylopectin)'3~l1n6 6il~ 

• 
95(Beanllll::: fiiU:::. 1964) iie:::mlll'l'lY;fI~!eflil:::5-81'liu'l1'11rr'll{nu.s ii'uih'llm I:UD1~ llil:::'Yt1::: 

•
,,:::ue'll~tli>\'uClWiifl. 2535 ml'122) '11'1 e:::mM llil:::e:::-mllll'tfiiiuiim1lJii'lJli'llJiti'lJljilll1l'VI 

~ ~1 'i1 .Q.J! -1 ; I $I $I 4: 'JI v Q ifQ • 

1'll nnll'1l'llJ IIil::: fln m I1fi~ 111M U1l1'l1'1lJel::: lJ ill'1'111 fll1~ 11!U1llJ!Jll 'I</Ill!! ill U::: III ufll fll1'11 11 

1~1 

• 
lIil::: 111l'li'l::: -j'll!J!Jru UIl'l1llU!J~ !J'I1..I1 :::l'I1fl1'l'1 D11II'11'11..1 r :::mfl1n <I'! titH!'li'll1..l1:::1'I1 fill n (U fllll11::: 

l'(111 'VI1• 2538 lI'll'1 9)hnj'lUI11f111'll1IlJll'il1l'11Il1iillllJlIl1..l1~1..I11'l'lll'liil'lOiU<fl ';1'1'16'1iilJ'lJlJfll1 

n 11111..l 1~'l.i IlJ1l.,.,J'111~11., flllll1U fl11 'll111 1'11l61111nn1'll"; 1~'1 tiu u 1fl11111'li'll ;J111ll11Dl111 flfl 

;Jl1lllii flllJll I~'lli>\'u rll111'lJ1U";1~1..I1:::l'I1fl fll1J1tJ1~tJlll11.,,j'111l!1l1l11~'lll'lii,,,niU ~iliWl '1~llri 

n rr 1'l}'u~~.,J' nil!Ulll ,~u ll'n'l'h1*,ii., f111llfl'l';1(stabilizer)1'll'lIel'l'''ll,m~ iii1~'11 'l71~'lll'111;'l!J 'I 

tiu flmWI1';l1 u elllm ll'lill.;j~ 1l11:::H'liwu111111tl(desserts)titllllfll tl Uremfl;tl llihJilu tf 

(Bean 1l11:::flill:::,1984) H''li1'IJtlllU'Imelmj'11(rice crackers)'1~lIri lmll'i (arare) 111!JIernf 

(Okaki) (Apintanapong, 1994) 

• '1/ , • 

f11111 'Ii>\'mj'1111111 fill., D'I1111..1lh '1~1., D'lll;;11 l'l'11mu 'Ii'll11l1'iill "'1 lJri ml'lJfI 5-6 1111m 

.:!l. • &~ ";~~1'V!i' .d,";' 'V a ~ 'V d 'V 
mel ll'lflltl~fiU (l~lJ ,'Ii "~1111fllllJlJUtllJ) 'lIl1'1111. ll'::I""Ull1111U'l'1ll'(l1m1~MltlI11'llU:: 

l'liu !H'Ytllll'l'ilin miIH'Ytllll'l'ilil1 111lJl1l'lfU::ll'Ir!J'I om ll'ltl'~tl~tl 'Ii'nmiifllll'fli'l flri 11~:::iilJlo, . ,. . . 
1111 1~'lJ1 tllllii'UI'UlJ~ Ultll1l'llu:::m 1 ~ '1lil'l' 1111111;'l!J'I titl fl1m1tylili'lJ 11'1 ~ lJ'I~~ u'l116iil~tl 
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• • 

• 
h1'mrUlJ1J 1lJ 'U lJ~ ~lJ nf11'111fl M U lJn~1 m!U HlJn flfll\'lJ~ liT UI11111U 11111\l11 01Jms'II~1\'1J'I'1 fl1U 

... ~ 1 • 

~~ 1lillf1J1:::l'I'1Jl'ilJ fl11"11 ~;'I'l1Ul'I'I111:::lf~l'I1Jlftnlll ii~ 1un~UUU Ul1:::~rl1-l'iill~l'I'flMi!Jfl11l'1'ill 
"'" 1 .. • ..... 

IlTOf]W ~1111~ 1 fl'll'Ul fl11'II lJ~ 'li'rniw,ilJ ~1J1 ~ 1fl'11mU fl11'1! ~~1J 
.. 

2.4 IfllltJ 
•• lJI/ • 

!~U l'I'm.h ~1l'1'iiflUiio1JH'1J1fliil'l'fl1U IIIfl Ull:::U~ hflililJ1 Un1lJlf.rJ tlm ull:::ii'llHfl liilJ"1', . 
lihJln~'U1u Ull::: if~ 1;1U fll11I'1ftlJ1J011111::: l'I'l1!I'IU~ hiOlJ;1\l1V1::: U11U'IIlJ11JUlJIJ1J1 fl~ l'I'\lI, ~U. 
1Ul'I'llU11l11W'lI11q l1V~111'11ril>il'11!J~111l'1'1~Ulflft!Jllmm!J~ ull:::rly;hl~UI~!JU 1u fl1lJ1li~ flt]lJ 

(salary) ,jUU11flH'I'l,r1J1~lflf11lJ1 hiru "sal" lltlll'i1lflftlJ 

1U l'I'iru11l11W 'lI11/J l1v1 ,ilflft lJVU mhTilJl~UlJ1'111111Ull:::l'ilJ 1J1U~lf~ !fl\ll11011l'llflftlJ 

1J1 mou '1V11 U:::\lI10 1l11:::11~,j' lJ~~:::!Ji) fl\lflnlJU fhlfU fl ;)~iifll1 1tl! flft lJl'I~U l'I'l1iilJ IUlJVUe~ 

~10 lrllJl~l '1 ifl!J~ '1~Ufl11~fllJ111"lllJ~'I'llJ11 01VUlflii!Jll~ lv1 UlJ1'1111'111.J'Ilflll!J~tl1:::1J1\ld'1l0 
". . . 

ll::: 5.6 l!1.J ~:::ii !J1qlfUflll'l-l\jii iiU1l1lf11Ulfl ft lJi'i1'111110!~1l U Ull:::n1Iii1Jlf)ftlHH '1V1U!J1'11111J1n 
.1 .. Z ~.I" .. ":F' .. ~ ~ d • '1 ~ •
'IIU (8.4%) 1I\j~:::1JlJ11Jl'I'Ull~ man 81fllJU 'If~\I1U1lJ1mOlJfllJlJ11J'lJ0'lllJ~flUf)'I'llJ~:::flll111'111 

I'IU~ OU1~1J~iJ !)1q~:::iu fl11flu~'hjnu!~lJii~ 3211 i~uI'iUiJ,jU1J1U~!~ lJiirl1 l1lf11!f) n!J!~U 

l'I'11UUl1 lJUlJ1fJ . ~ ,~ 

1UrlUii OUlfli'!lJ (1 'lIliiiolJ) lJ1fl ~::: n1Ulll'll'l'lQ;01J1Ui1~ fllllu lJIJ n~iln1 lJ~ stnlvu\lIl'I'!Q;01J 

~:::\l ml1ltlli11110l'f1; rhl'yitii 1'1 ~lfll flil lJUll::: Qfl,jlJlJlJ fl~lfl'il~ fl1<J unh1I1lflnlJ lvufll'I'lQ;U1J'lu. . 
i 1~ mull'lJUll~ IV ;)~UU 1U1~ fl11!ll'll'l'll!fl111JlJ1lm ;)~I~1JlflnlJlVUl'll'l'l<li01JM'1v1 U!J1'1111ii 

flft\ll I~ lJIi'lU ms 'lIiJ! 'lI0ms nUlflillJ1J1 fl . . 
U1fl fll1~flll1V11fl011 1'lIliiio1JfllllJI 11i"'II1!J1nftlJll n~nhuu lirh 1l1!nfl 111'11'1 l11Jifu 1111i\ll 

lJ~ ul'i!flnlJ 1'l11iiio1Jtu '11';U !'lI"lfl~ !'lIliiiulJlmllf1JlJlu" (BAKING SODA) hliiiU1J9il\ll111 
• 

(1Uflll lli'1l'1'IU1Ul1'liU Jf1J) !'lIliiiu1Ji'nf!\lI111 (1UI1-1111lJiu) 1'1f!iiiUlJu1ll'l'l'I1lf!lJ\lI (J\lI1uu<Ii) 
• 

lllliliillilh"llnfl hf1f1111J~Ulillii'll!~ 

~ 10 n11ff 01111\J l!~1n" ae~iJ~ll 1111 tnti0 iJ~u nl1 1"rlii~ 1,1111::;1; ~ 'lIU ~n1 :::m1:::a1lf 1111N'lfU" 

(ANAPLASTIC ADENOCARCINOMA) 1m)0~1U (1~~~ 1Jllw:::llfm:::, 2533) 

2.5 ~1 

~ d: 111' ~ .d~ d d .<:t. 4. <:I .1 , .... .... ... _I"'" , ~ d 
'll!1JU l't'll" 11111JIH111lJIlHlfl'llU1"'"fll'l'fl11n1llf'IJ1l'11U 1']en u lf11Jl'tllli u n\ll111\)::: 'l51lJll"~1. 0 

., 
li'lmhuvHul'i~1l1'1111'1'l1fl'llUlJl!1110'llU"l';U 'lJUlJ~lm:::~fl ~111" l'I'lifl~l m:::U1l'1'1111 'IIU1J, 
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• 11 'J1 '11. " • 

f1m~i'l '\Ill1Jli1UUU U<I::'I'llflll1ill'l1€Ji'liJlll'!ii "111'1 1i1€J~~lfl1jj€J'l111J1fi1U~1~::jjtliilllHJlJ U1 

1'11U1 ::'111u 

d ,oS .... ~ d.,.,. 1 ~.. l' d d 
~ 1tltl11i'1tlll1'1'lU 11111<I i'l~l ~i'liU II€l11111'11 11fJIU f11 umu ~ 'llll i'll111 ~ 1'I'l11:: uuI'm::III<li'll<l tl 

'1 ~::jjll11 €J1111Hhfity'lI'l1'11t111€Jli'i'llli'lI60i'l €I gl~ll lt1l111i'llli i l~::d'llll U1 ~ 111 '\I I!U11'11ii II <I:: 

mftlJ1l{1'i1~'l 'l'\1iJll1ll:j,~ ::jj€JgllltlU1::1111U45-57%Ui'll~1l1'lliJll~ijfJ IU fll'l'li'im 11::jj mi'll'lliJll . . , 
lli1i11 ~III• ~Illl::IiiIni'ltl111l1 ~ll ifII~lmi1€I ~ ~ 1tl jj mr tlu ifII1'1111 li1111 'll1~ ue tl ~ 111 UII iT~,f1 0<1 i'l 

1 4 ~ 

f1mmli'l€J1€J<I 1ll<l€Ji'll'l10 

ff1111U1~1l ~ijmjlliu€Jotli 120%!~1l11h 9ill~nfl IU fllW ll~!'I'ln::jj mi'lll::ii1U~ h~llllri 
.. q • '\I 

mU'I'ln'llUi'llI'lOlll 'I'll::lllil11Ull ~~iillgUl101111U1 ~ll ~lll1ftll~UI'i tlftunllltll 1l~1>i'~11\~~ 

u~l tlflll1111111~lll1'~~~{1~f110~::II\'1'u 11hiiiu ~ltl it]JW'llli~~Il~UnllfHlJgi'l~1i1lJtlU!lJgi'l~1 

~1 oli~~::'1 ~111 m i'I€J::inII~ Ull~ Ullri1~1 ~o~ 11ll1llill g i'I~ l~:: lli'lll I U~l 01i'11UIIU'I1, tl'llUi'I(Otl!'!tl, 

1i'11iilliJ 12) ~~~::,f10 1II tlWl.h~ ~llllll~ U1::111'11 ll<l::illl~rilll HlIlliJU'lllff1111 tlftllU{u::iilJ1tl 

d ...:.... cS4 d lit ,.,. .... "" "'" ....
IH4.1-6.5%'I1Il1f1W tlflll 'I'llnli1i'1ll1l1tl IV llli'lU 1l~tl::llllfl<lI'1l011IW::l'l1l1ll'lV1ll1i'llJlll'l'l1::. , . , 
1If1<ll~01l Ull::l'l€Jlll'lll1'1l111~1~::jjlldlJ1tltl11Ntl'llUi'ltill 'I ii~40 IW::20 ni1\l1111li1l1lJ I1~Ull~lli~ 
=" I .J,. " ..k.d .,. 1JI ~ , dI I

11J\lIIl111~'II€J~1l111l11111'111111111 I~€J 01~ 1111 ~'I1€J1~~ ::'111om11'11111 flUl~'IIlJ i'I I i'I l'IIll 11f1IllUlJ 

w '" ~ 1 1 4 .. ~ "'Ill 11f1U1i'1l'l1lJ'IIVm::'(J ruuunu('IIlJ1lJ1'I1f1 11 M'I1H€J11111l1<1::'111f11l'i fllU::I'll 01i'llffi'l1 ~W1'1. 

2541) 

lnmU1 omn Om1t1U ~11l1 ii€J~1l <I:: [.,;Ul\'1'1'lU11 ~ljj I '\Illll ff• ~ n11~11l1 ft€J~ U1::111IU 3 l'I'il 

ll<l::'.!~tri11'1i Ih::lJlIU 4-61'1;' jj1t11~1l"'.!~ni11'1iu1::1J11U5 IUll{lo\llli>'llll'i~,n1'~1Il1ii€J~ 
)I • '11. 

U1::lJ1IU 2 l'I'h II en ~lnii I U19ill 111~liT~1l1'l nI'i1~~lnil'll1'l1:: fJllli'11111::il'll111''l11iJ1l611 '1 1'I'l11::jj 

mi'l€J::ii11l~U11~1l ~~il'llll~fllil1'111i'1l1flllll l,fll IlliIi1m1111111::91ff~1l IlI'i~lij I <l9111 ~, ~~,fII 

v1ul~~1Iffl11111Imk111'i1lil'llll<l::1l111111l1'l~tll '1 MI~ll€J1i1~~ 
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• • 

~ 
4 4 • ~ 4 'hi'l ri~llY'lJl1 ~llTfl1 1111lHHH 

ll1'lnJ1on 
4 

5.26 5.87 8.42 71.28fl111l'lfU 

'hilT'll ~8.60 51.26 17.78 11.5 
II 

fll{11J13Ifl1~ 
I 

i 21.25 20.18 32.32 0.48 

1Uenm1 i 6.01 4.36 4.06 -
~ 

7.04 6.01 5.86 0.961m 

hh~'ll 17.62 16.84 35.60 12.93 
4 

0.71 0.84 0.06 IIIfllll'llUlJ 0.24 

I vl"lTvl,,1"lT J 0.54 0.66 0.55 ~ 0.22 I 

~m http:Uwww.doagoth/data-agriiSESAMll3var/varQI.html) 

2.6 1I1'1~1:u 

.. ~ 

'II"lYl111l! : Water melon 

.Jt "" ". •'II"'l'lH1'flU1ffllTm : Citrullus vulgaris Schrad 

Il~~ Iu lifllJlll::ai'l'll 1Ultl1 li l~'lllii"urJ"fl~llJTl'll~'ll iiij"If1l~~llJll'IJ1N 1mi"'ll'liH1my 
, 

'IIeJ1J11Jll ifm11ftflll1J1Jih 
.

ii" fl" fll~ U1iTmii,,~ fl" n'li1~1I11~ I'l"fli11ii UIlU nfl" nti'll II~" ~1J'll 

~'llI~U1ti'lll'lllfllllJ'I1~eJ1 U11IUiieJfl'l1'll11!~lIl'lfl~lU jjiT!~U1 mii"·J 11lI~1I1UlHllUiT 

1'i1u~ ilun1.; 
.: .<!I CIl

1'll"'IJeJ~II~~ 11J IUlIeJflllJlIfl 

.. 4 ., d1
lY11'fllJfJ III U 1::: U'II'll 

U1~fl"1J1U;l1U i~lii'llW i~lii'llq; 1l1l~1l1~llfllllq;lIlJ 
,: 1 ~ 4 ~ 1: 'til· 1 d

t1l111'lll'lleJ'IJ"~Il~~ lJlI~lJ Citrullne 'lHlI~1I111 'll'll11l1'lIlJlI~1I111 'll1l"1I11"3"1I 

IlJgfl1u (Keunel) jj (citrulline) li'I'll1l11(j'll1l1l~'I1'1JillYlTl1~ . . 
1.jIUfteJfHlfl~ llJU1 :::fl1Jlll'lll 11 ~"1"lIvlfl'lh1J1lJllJ~.yjfiTflU1fllllT1J U11'li',,'ll1»lIflll~ f 

... 
lTfl 

d 
III'lllY1Jl1I 
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•• • 

• • 

• 
I U 1lTN1'lIOll 'l5~tiU':ilrllll fUth::'llllllnllOlll'l1.,r 

.1 d ~- ~ ~ ,I U,1!1l,111l 1lTH11HOll unus llfl~lJ~11~ 

.4 .<!J. d 'jI'JI '! 'JI .: =" <> " 

ItlCHJfl\!1l rlTu'lwllPhll UllrBlllllllr::mUll111Iltllfllm::llUllJUIIFlll lJl~~1i1'l 'l510mW 

'JI.::f. • 'ill 
llll1l1llfl'l'lllll UflIUll111U . . 
Flmlllll H&UlI11ll~lftU~futl1::'llllltimllft~flHllfl~lfll uml~o~ rmlln 1Utl1::'lll1l 

.J1~1l U1flFlll 1lT1111111011 Uti'fllllIII 1lr::11l111i'1 1In'tl11l1nll1ll1l1 IllJUlTlT11:: 

d ~d ~ "" ~ ~,J': ~ ~d '" 
IlJil'l r1TlJll Wlllltlm::IVn::lJ1TlT11::\lflllTlJ 1IIlillJ'IIUIUll~lJ'~ 'IIUI1TlJ11:: uneuaeuuru 

• 
liill'l 1In"1lJl1ll1~ l.h~~{HfllU 111~~lil'll1il':(~tlll'l1l1l::lTlJll~ 

: d 'JI 4 "" 
nfl,lllUl~Ulfl11 fl 1lTN1'lWll Uflll flmll'll1il~IHlll'l 

• 
2.7 ~lI'll"lI'lU 

"Ul~lil" InlliT ~d llnUIll fl11il111;1~'IIll~lJlf!l6UUI1~Ul'il1ilBllllB nUlfll111 nlJ 11'l1 
, .. 

€ll11l1ii ~ 11nll 'IIllnmfl fill UllllJ ~iJU1lllilFllTlJllg111ll1U II 11111111 flll TnUi I'Jll'l111 t'!ill .,j'11 

'II11lJU~ ~tl1:: flllU~'UUl1l11l11' nlu1111I'llfllllh~(rnonosaccharide)llll flUlfli11llAflUil::Nilirl'~ 
• 

iJulmillJ~~1U1'1ill till . . 
III 11 In'h~11l'\Jll'llJ1V1::fllVI llllil::n1lJli'Jll'lllJ~:iHfl1V 1I1llJI'IUll fllHnUI U fl1, ill ill1Ull 'IIll1 

" 71 '/I 'JI 

1 ilHIl fl1rllul11T1Tn:: unemr Ollm)11111ft1 II11ft111.if!ll~ 1'1i'm1~~ 111 U1fltl1111m1~ crllllll flut flil 
• "JI 'JI ,'II 

11Ul'll1~~ III I II fll1111 iiaui 111:il~ mnus~lJ '4~ 6!€l Ull::70 ~lJ 1U1flUl'l 111 ~~,rU u::lllu 'lll'i1tll1l11l 

iJIl11lJ rllftt1! 111l::iJ1111ll ~ llnUI'ill;1111nU II Ol~lJ 1fl 

.Jllllil~I1U*' itlf~flllll::-UOlJU~1 1111 tiUlUlltl,:: ~l 'Mun til111l'nl ,lV'II11 Jljlllilm 1UUIN 

Uil::J1~11l fl, 11'1 ~~ ti1~ 1ill11rilil'ft',uihm U111 IflJVll;1J fi'lfAfl~ jj r 1TlI'lU'l5iiIItu rl111 flJ.J1\111 n.. . 
YIr 1V'II1' Uil:: Uli'1l1l'l1' 1VUIl~,rII tl fl ~lllJ 01m.h:: Ifl'l1 €111111'l11 i tl1l1lJ111:: ,1'l5UUJtU~ lJl1111 

<U 'U u .... .
 
I'f.;;1.2522 UlI::i1i~llnU~ll~jj IImn ~~,rlH11 ~1 i1i11UI1l1ll~11IJlU" llU"uui'hnim'lnll ii'tu 'l1' 

• 
2.7.1 Ull'ml'mUJ'Il11 (White Sugar) 

-: ~ 'JI..i ~ .... .....,i, ~: i~:: 
llllllll~11U'II 11~11JlU tne lJO'll~llJll11'l5li1nJ'l511l '111 fl11U::lUllll11l1il'l111V'II11 1111 II U:: 

" . 
~ • ..1 d -.1 d" I • 0 , ~ , dd 
I'l,Nmllm::lJ111fllr,., lJfl 'IJ 11'l11~ll1lJ lIll:: msu vfllT~ rrnu Hl'l11 ~1l1J ue QlJllfl n 1 mllllllll lJIT'II11 

, . . 
uaeu~11'111i 1I~ ~lu::IJ'lii~l)tuti 1'lll~ 1 11'l5111flmlli', tl Wllllm10'll11 ~::iifJ\)Jtill!1Wfli1tlWllll 
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• • 

• • 

. . , 
fl11Vll iWllfl l1~U m7l:;l'l'lnJl~VI;'~U:;IlWUVVIl~ l'U V~ UlfllJ:tyll lv1.U1U nrztmrn 171U fl11 

• 
flftl'l'IHHllll'llll'm lV'IJ11 . . . 

eiul'l71Vlii'V~ Ulfl rmun flflll1l'l11l'm lV'IJ11msu7Tflflll1l'l11l'm lV'IJ l11J lfl u:;'I111l1'1J11J111l 

,fll'l11l111lliv"~1 9l~u:;'1hhr~Vlfl17llfitvVl'lIlV"111l1Il'tliv 1i,,1ull"\! 111~1l~" 1Jl"ff1fl:; ~1~ 

Ifla~lv V11IJ(U~lV ,rl1m~tll~11111uauiiilau i'imnllgu flllll"Vlli~llli'!fllllhtiilVearn 

1lJU7:; 'I1l11 'lJV~1l11111~i1 V'11111~ flU:;'I111l1'lli~l'l'lJ1i1 11fln!1 Vll 'l(fl'llU ~"U fl ~ fll11J ~llli~ 
Q,I• Q .... 0 'JI Q,I 

'Il'VlJ'I1:;1l11:; u 1~ flH IJfll11J flfIVm fl'l1171Vl'l11V~ 

." ", 
III ~n 1lJ il i:; 'I1111111l'l111'l171 V'IJ l11J 'inu ft'1'1111l1'111l'l11l111lft v"" lU lfl Al1JilJ ltJ'IJ1J~ U lV 

, ,. 
lll1'116'1nlv1" 11111nf17l'f1I1uiu 1l1IlJ!~Vlli'JlllfllJ I'l.1'1.1987 ~fl111J11 '/IlIJU fl~l1ll'llllni llll 

" 'II '1I...i
VV, U m:;lll'l' ill »l'l'IJV~flUmUU jjtl7:;IJlW ilit fiu 2 -*all'lfl!'I1lUll 1111 fiu UlflUaU 'IIftU'll~lrI'II. . , 

iJa11lJu U1flilJ livu ~:; illMV fllJ 11~lJ111l'l111 (Glucose) 711Jtlmlll'llll'iifll'l'U:;<A'll~ III IlI'lVUvg 
, "'JI " 

1U meuffIll»l'l'Iu !~lJ i iii IllJ IIIl:; flft'llJlllV \i~'I11 1l1'l1Wl1111'11lftV,,'l!Vlllii" fll1:;111l'l11l1Ulftil" 

"lll~ 

2,8 nen 
~ 

. , 
fl:;ih1'Iuffl 'IIU7::; flVlJ1U V11mi'l1 Vl1l11fll1l11 V'l5ii tl 11~i111117 fll1llll::; ill11171111'11 II~l'i1'N 

mnn ::;.y;iiU1IJlW117"i 'lJUU ~ 1Jf1llJ~ 9l~1Jl uii fllI~ V fl171~lJtI~1J1W'IJ 1J~ 1flllll'l'lflV7Vll'l5tltl 'l1i~ 
, .. ~", qi ~1 .. -l",

(LDL-cholesterol) I UIlIVfl ijUllJUl'l'lllffl'll1J~ mnna i fl111 Ullll:;l1llij "mil" 'II~l1JlJl'l'lm\llms 
" " . ,. . 

'/IlVellJlllJ 2 'lJiI~flU i'l1tJl U 'lJW :;ui~UUHn~1J~7::;i~fl17lJn llfl fl71JI'1 i'IJUU alJ'Ii'l tiu Hnii. .. , 

il!lJll1Ifllllm"V7V~ lu!liiji"ll'l'~ hfl111 lU'Il1i"ltnVi"l ll~V hmi'lu nIJ11~AiilV11u1ffff'IJfl1l'f;~ 
..... ... 1 . ." . 

11fl U:;~" 11~ 1Jl1ft lHft6~lJn tl flV 11117'iiii fl:;-¥i UV nU1flU fl::;iil1~ iiU11J1W ns1'1 I 'lJ1JU IliaIJillU 

1J1IJ1W~1~'Vil1 l1'rl'I'1 ffl'U'IJij~ mu 'I 'Il liu 'llimlJl:; l'l'll'/llllrl''',YTu;;liifl11 llu:;l1 11l1'lJn fifl 

IJVt;;I1J1'lrh'h $i1J ifl~ V~ IHli rlTl1'll'U"11-d~;:j'l1111,rl;:j!U~IIU l'f«~~ lU '1 rlrhrlul'f«~~lU 

na llill'/lV'l'1rl1~1ll11 OlJll'l'il'IJU ~u fh:i~ 1U~lU ~l'll'l'l11flnlJ1h 'lllTI'1l1li«fiflW :;fl17'111~lUlilu 
..... ok "" ... :. ... Q,I Z. d Q,IQ,I 

uuu lllJtll'll'~IJIJ 'll~1111 flfl1711IJU IJi11l'l V7U iufl" Ulflmr""unefill flnu 'IJ IN'IlllllJ Illll no flfj W::;
q 1 1 .., 

.... .4 o''jI .... 4 <It.. ~'j# 
fll1l'fUl1W 11lJ mnne flIJVIl'lV7 1'Il'~llJ 1U fl17l'fUl'l'llllIllV"lJiIIl'lV'l''\lU fl17Il1Vfl'IJU1"IJVll'lm III 
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ii anullllJ 1~ l'flJntJ 'I1Ujl ~ eJ ~~ Ttl Iihu#eJ ~~ iifll1lJ ffWli\!lJ1n 1'I'l 'l 1~ n1'l Iii1lnu 111"1l {~ll1lJ 1~ au 

~~'1i11 M~l11~ 'l~ihh~ 1Y'Il1l11m il ~ Hl1:::1h::: 11 0" ri1H~1~lJ1n~l'f\it i \it ~iimlfl111 fl1'llii1lfl 1~.	 , 

• lJ	 ; 

l. 'I1U\it'\JeJ~~111Ul1:::tl111~~111oil~~111U11lA'1l~Tln 1~11111flnH~111ii~lJ~flnhrlJeJl"1l{ 

on'\J1l~U11l'l11mj]~t~~;r'NliieJn1~mJl>llJ{~jjllJ ~UmJlfl '1lrleJl~lJ.;'1111ljlWidjrl1ft~ii1 
. . 

lii~~l'wi1~::: fIl1'1UNU11 'M 

2.	 ftrTH Ill::: rl1li~'\J1l~ 'lvh~ 1~.r1l~~ 101,rtitJlJ1lI"eJ{"'leJ~iir111lJll1lJ1:::l'flJ 

""' 0'91"" iJ ...t "" 3. 11 fllllll::: fllOl11lfl'\J1l~lJm,,1lHleJ~ll1lJ 1::: illJ nuMl1"VHll\illleJlJ'\J1l~~ 111 IlJ1l rnun flll1eJ fl 

lJtJI,,1lfMjl1lJ;J1l rlll1'tljl;JN~l1 1jl 0~ii'\J'tl1\itllJ ~1I1~ 1~t'(f1 ~ u::: 'li\'J.HlI1leJ 5~ihlfll\) fl 111 
.	 . 

d ... .... ~... ~ 0 ... '1- I ' • • v • v if ~ rn III 1M n'\J11l"lJ eJlVleJ'l 111lHi'l ~lJ1" 11TlU lJ U:::l'f~~11'1l1 ll1eJ1qfl1'l I'lInlJ~eJ~lJm\il!J'l illJ M 

"llJ 111~10 

~~lii!J n1'*lJ1lI" !JfhHhm:::uill'ffttJ 

lJlJl"!Jfl"l'lihm:::I!"t1"l'ffttJ (Atternating Current Motcr ) lJeJl\ileJfll'lyhm~IIi:Yi:YftlJ 

1'f1lJ1'llHIU~!Jflfl1;;)11l11 21h:::lll'll .,~lf 
d ~ _.1 d

I.	 ~Jfll"fl s nseu i:YM1U IYll'fIfWl 

... ~ I2.	 lJlJlff!J;- m:::u «(i:Yl1lJ1'fllJll' rr 

P 

(l) 

lE case 

.;, 
IlJ!J p 

I 

E 

COS(1 

rl1ft~ 'hHh (Wi 

m:::lIl'f'Il'lih (Ai 

l!'l~;1111l'jyh(v) 

Power factor 

-! 0



aa ~ 

2.9.2 'l'1'lllljlfttJJft1JI'I'Hll 

:>I • • • 

IWlll!llU~U ,hU!R1,H lJ'i:J rl CliHi 1'1 11lJ1hrll1! IItJ-I:i~UU fll:i ri -IIi1<1'-1 Ii1<1'-111 ri-I~nHW1l1 LUI; t1 

II1J~ I IJllJU,{lIHlJ'" (Torque)tu flTll'iTu~l'llt'h1i~:i::'wiHl11llTIf-d~'hJ8nm1l1'1f-d~u1111u'li'eJ-I 

tJl~tJ~lfllm ('Jiu l:Wel~ '['Ii l'lltJVllU ~l1<1 ;t~,fu~~[n'ilUHI~1J~Ulnfll:i'IJui1U'lJ1J~lrl1J~IIH[~eJ~ 

Ul flit J ~I\ 'I 'lID-I I 'li 'If1DllJ ~il~'IJ D~l'llmnUlJ1 m::1'lIYl DIVl,neJwllwHl L»In 'II lJnJU.l(bending 

.1 Q.c:'l 0 ~ Q.'~'1 .d 
moment) 'lJUU 1J11~ 111111l::U H nHU eJ 1UlJUH ns::'1111'1 1lJ IIU lU nU'IIeI -I 1111l11'1 1 tI flHJ U iu 'IJ\U::'I1 

11'l1111'l1'1fi11~l'i~~11J fht\'~ 11'l111U::1UIuuruI'1lJ'ill Ill:: i lJljJ1.1I'1~'ilVlfmJ l nu 

1,1 

\ 
-I-I-

I J f 

a 
mn. inu 1'1,2545 

I'iltlll n~~1 '111 1;1.1 mJ'1'1lI'lII'il1ru:: 11lUl~ nau 'IJ U 1'" 'h,i,yj 1 [11.1 l!;;i u::" n uu1'l 1.1 4Ul U1~ 
, . )/ .}J.. . 

•i11111U;jU:&ieJ;jftlJrWDHiUtm~ft'll;j1~1lIri6 IWeI;j llU7-I lfJf)~1J rilUs'tqlWlll'n'l fTfttlTIl '11.1u:: 
, 

a ~ • 
u lWl'l1l1 fl1l1W.ll:: 1l'l111 \i11J 

rll'1f11Jll'l''l~H1'lIIl'l<llrilUIHqjU::11'lumgnmii8J (Steel) liu St50, St60 'If~eI St70 LU 
..:'.Id~ ~ • -t'V -loy d 

r1'l \U 'I1'ileJ ~ fllH111lJ U'IJ;j UJ;j J:Pl 111l:: 1'I~'I1U 'ileJ n l:i [91 ~ 1U lllfll 'f) 1U19I1'l1 fll'lf II nneru (Alloy 

,a d 

Steel) [.'lfU Chrom-Nickel 'lfH1Chrom- Varadium Steel (40 Mn 4, 34 Cr 4,16 Mn, Cr 5 1iH1 l~ 

CrNt SI~U~U) 

-11



2.9.2.1 m";tltlfI!I'lJ'lJI'Vll:ll 

!fl~tI" Ufll nftliitl'lJ'I1 nil1 ~ !fI'I1iil'hU~1i! l'H\1i Ufill rilV'I1tI 'I n 1111lJU ll~ Vms lllJ U. " 
~ ~-

fll~ff"tilli" i~VtllffV;U fflmh:ri\jfttl IVlftl(Shaft)11'IU ;UfflUlllJWlft~i ~"lU' U fIl~ff" 

tllft" unu (Axial) 11'1 'U;'U ffl 'U!;o;Vln'lJIl'lftlu.i'hi lllJU ffl UlJlf1\1'I'U,;(11 tI,,~'lJ;'U Il'lft11 lil1 

..;. .:t 4 'aJ dd aJ.::i "'" "" """ 
'trW lflU'U U U::: lllJU ll'rVtl ~fI 'lJ'I1 n '11lJ IVlftltJ1Uu::: suuH~" I!'r" fI~ IlH'lJ'I u H ~i1 m till H 

• )I • 

I QI d~l9Id 0 d 'JI 1'lJ 'JI 'JI' • .Q _IQ. _I
llftlVtI Vl-l11lJ nu fI ~9n fill fllU llU U"'I tI" '!HI Hlfl 'U!1J 1~1 Vlll,,!lIlI 'ru tI1U!UlWU !lull" 

"I~ d ~~~ 
1JU1~~lltl~l1ftl'l11 lllVlftlnWlllVl'l'l11:::fll111ft1 I~ 

2.9.2.2 11.f1ll1'l'l1:l1 

aJ """~ 'JI ~ .d d 'jJ • 'JI 'JI I ~d d 
llf~'\'1I~'\'11!V1ftlfltl!lllltlflftlft:::lJU (Mild steel) ll1~tI"fIll llllfl11lJIllUV111ft:::. . 

iifll1lJ'I1U'\'11U;;ivm" fll:::~•flI1'I UvtlflllJJn u:::1:1flll ~ tl fill' lNlflJ imf::tuI U fill 'I111l'lftl lhl'tlllii 

:!!' , l' q.....tl d..:J!",J..::t 'JI
'IIUlfllo umu~uvfllIN ~fll1 90 mm. nu n U::fllI-llllUlfl!llllflfl olflll1Hl'U'II"Al'U flnHnv'U 

d cl, ~ I'll 'JI~ .<:!l d " 
11'1 tllJ11fllfJ fI'I1l'(f1'11u:::l'W1VllJlU tIn ~ !lift n flftlflll'lJtI'UlilllJf11 

2.9.2.3 'II'jjl~'IItJ~I'VHll 

, '.1 'I~' .l '" tI-lfln 1JlJ 1~1\l1Ul::lI1NUl:: I'llfl f1 rrutu f1lJ1.1~jjlU1JtI~ll'Ii11'lln::U1J'U lfllUU 
~ ~. 

(Nonninal size) IU ISOIR 775-1969 1tJ1Hlflll~ul";~tltlflIlUwiitlflioJliJ~11JU1JU1"~lfVi1 

flnV"nU'll'U l\'l1JV"IlU~,,~, ilV~~UIl'lftl~lV Iunnvv flllUUl11ftlOlllJ 1fifl 'II v" AS ME '111)115 

i'l11lJli'iUI QVu"!~l!"11 ft:: 1livtUmu lfl111JiI' 11l1lJrJ1umu lliU 1J~lilfl t1Wl'lill 

beer-r n« 

Journal 
Plvote (Shouldy) 

J , 
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1u111,eH)11 uuu 'IlU1"'IleJ~I'YHIli'l1111m1U Utl;;;"y'J '1 u~::;Yi~l> 11111\11'11::; fhll~~lU~ 1111::; 

IItl::: ~:::ft 1U1111 i1l11 ~fl11lJ IriU~I ii,,~UI1U 11'tl11~ e 1,rMriWI11lJUtleJ"nm~ tN'Vi eJi'lll11m1U 

'Wlfllll u1Jl~mwu~ ~::;'W~l>1II1~~rl11lJll tli~lltl::: Critical speed lltl:::1Uf1l'ft1U 1lUn1li'~~lUl!tl::; 

f1l,::;'IleJ~I'Vitll 

ff1lJl1(lft1U1l\i11l'~1 tll!'l, 

(Z,wTn)
p (KW)

(60,1000) 

(2) 

.; o ~ "" ~ 
IlJeJ p f1ltl~~lU'YlI'Vitll'U(KW ) 

•n ~ rl11lJI11'eJU'IleJ~mtl1 ( rpm) 

..... .d..", '" 
T tl,~U"'Yl1~fHl'l1'1l1JlJeJl~eJ' (N,m) 

d..... "'lI "",.::t 

(}) f1l1lll11I'llUjlJ 1,liWU / lU1'll (lHfltl, 2535 ) 

Utl:::!rleJ~ ~ 1tl! 'Vitl1t~U ~U lflutfl #B ~j'f eJ I1tllJfl11lJ i'llrity'lleJ~':::U1Jmr lf~ f'i1U n1li~ IItl::: 

rll1i'~¢Jlf ~rilUI1'1il1eJ~' U!U'IleJ~ llJUJU~'IlB~II' ~U'l(Torguc)1umr lf~~i1U n1lln:::l1'i1~11'1il1lli1~ 

'luff~!itlll'ltllH'd~~~~11~UWeJ~eJ1ilB~lmml'liU IWeJ~ hi ff11l1'llU<ltl<1 ~~,fUil~lii'l!lHI.creJ~ 

m tl msuu I1U 'II eJ~lY1eJ~ U, ~l,j eJ~~ 111m ~ IIYl 'IIeJ~ 1'lf111eJl!'~ii~~ IilYl1l1 tlff1Blnu JJ 111>::: 11 UI'I eJ 

~d, '~~1 ,~.11l'VitllBUlUUrm mtl" JHlJWIIMI'llU Umtl1 

- ri1rl11lJU tl eJ'1l11l(Safcty factor) m 'I \'111~ffeJU!1ieJ 111ri1rl11lJUtleJ\91111'11 eJ~!1'ltln::: ~ eJ-l 

~'l~ffeJUU 1m\!~!iu ~llB l'liU U1l1lU~in lJlJJU.1~fl iW1U1l1lU~ij I1mU~1IU!lUtl-l'llBnui1-l. . 
'IleJ-lll'llll 

• d.""".1= ~"" !lid '~1~ '1~to rn Equivalent Stress 'llll1fl'llUlJ,l1lUUUll:::'leJ~'jeJBtll1 fllfll1lJ!tlU'll1leJlJ 11 'lI~lU " 
'II , 11 • 

'IleJ~1l'1ll1U1111\! 1111 '1 IrteJ111'11111 ~1ln'tl1U1111\! 11u~::: 1lilii"f1l'Iff1lmmlhnll'U1;~lU 

- rl11lJl!l1i~ (Rigidity or Stiffness) l1lJ11lii~ fI11lJ'YlU'lllUl1ieJtl1HjeJU~1111eJtll1ii"1u'lleJ~ 

n'tl11IdeJ''l1~lU 

- J!lJ~I'Vitl1Ufl'U (Angle of Stiffness) IdBlYltlll1J!U'IllU:::~lf~rll1i'~~ll:::ii"~l'Ull'lB 

~ltlllJllJU.1fi"~lJlm:::'I11J!lJ~Ufl'U'IleJ~l'I'ttl1 

- Deflection IdBl'l'ltllBglllD'~UHiiJu~l1'1r1~fll1,j~'1~:::il Bending moment 
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----

dOlj1,q jI,J"", <JI'.1 9IliJiI
Shear force 'Il'~m 'IllJfl11lJlfl'U'Il'U0I~ fll'1111Jl1l"1ll'tl'111l1l'11'U'U lJn ~lfl ~:::l1'Um nnnu 101 

• 
Uft1 v~~:::iI'lJ~1liiri~1Jlfl1ifl~10 ijU:::'I!'U~:::H~1'U1li1~iimlJiI'lJ~fllJ (m11"~ U.,::: fili, 2530) 

2.9.2.4 m"lfil'IJ1WI'I'Hl1 

d 
l1 

. , 
~.... ""'. "" 
l11 flOl~lflm ~1J0I1l11'U'U 

T fxr 

(3) 

M T .2.tr./I
p = 

60 

(4) 

M T .n:n 
= 

30 

PIO0030 

sn 
(5) 

95501' 

n 

.;
 
IlJlJ
 p 

d 
N fl11lJl111eJ1J'IllJ~ll'tl'11 ( rpm ) 

M, 

(6) 

.; 
!lJlJ 
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, , , 
(!11eJf1uiHiHrl'uUllll'1:::'lmll ) 

, 
It.lfll'Hl1'U1!11mllJ!ft'U'I1Ht15u~u:::nril CB .l~U ( lJl'U'VI , 2545 ) 

1,0-1,1 

..;,. III ..;. " 
'lfiHfiHI lfiHH lIT lfi'ilHU'Ui'lllflITU I,2-l,5, . . 

lfi~eJ~;Jhji'l lfi~eJ~D~~ 1,6 - 2,0 

Rll'Utllllfi~ll~rillUlI'Ulfi~eJ~1i'l11l'11::: 2,0 - 3,0 

TXaJ 

(7) 

"" o<:lI OJ tI
T II14 U\'1'l1 N tll1'11 'IJ UJJiWI en 

Q... d .... d 

fi11lJl'j11'lf~l!1I1'jlflU'U 111.11'11 (lnfill, 2535 ) 

I'h'U1my t11,ri''U1!1111'U.lUU' tlu:::ii~ 'himlUr111lJllJ'Ui\'~fii\\l1.j'Ull'U I'VI"::: ,::: u:::'lJv~ 

ll'l1l111v 'fl~VIl1 ~ ii~ 'hi'll"Ur11 \hiJ rm rll'U1 !II ri11inu 'U ~iJi'lUll::: TII'U1urau 1~1l'll1'IJ 'Uli'lIlT'U ~ III 

l'l'Uoml11 0d 'lJV~I'VIlniKiflUlh:::~lW.l~lT>l'. . 

0d 

(8) 
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.. 
11m rail = 15 Nlmm' lY111fu St 37, St 42 

~ 

IlllJ r all = 20 Nlmm' lY111fU St 50 ,St 60 

C, = 5,8 
~ 

- I1JlJ 

Safety factor = 1.6 - 2.0 

2.9.3.thi.ull (chain drive) 

lllU 

ti1li~ 1tJllCl1Ul'l'H11~1f111 m;~l'i ~ti1li~l;;u~llm;~I~U1 1.1ll1~7!lU 1'li.,ju~l'l1fi'l! Mmi BS-series

ISO Type B llCl:::1Jl~'!lUlJllJ7tlU (ANSl)-ISOType A 

ZZ/~ 
I-----=---lr-----j 

··Y/l··' .~Jijr• '.' 1 ~ :<--.J.-.. 

/ I r . .' I./
/ 

/ .. 
I .f.... /

d • / X
al~' ." "00 eno . ~:-;:,. \IY.· ... 01) 

-:i' I, )}'-'-'

bJ ~'--I-" Zj.I. 

~ rrn':l'~-J 
,.."...,filili~ __ 

0) 

.. 
'I'1lJ1 : 1JlU" • 2545 
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• • 
IIlTl~ 4 lli'lil~l'liihJ~iJ,!IJfmu~~l'li a) 'l/ill~,mi~thi'~~i'h~ij~l'1iff::l'IlU b) I~'H~~ 

1'liUlJ1HUij~tJ'u6 (Eccentric) c) IJileJ~ 1'1illlJlJHl1'IJ1~1l11::;'ll11nrmb~ d) IYleJ~~~ l'1illuu 
• 

fill'1i 
.,;
 
run : 1I1111'1 ,2545
 

mTl~ 5 lli'lil~~IJIlUUri ~ fill1~~l~ 1'Ii-uu~ 'hiounenu 

.;1111 : lJ1U1'l ,2545 

IIIms I'MleJ~1'li~iJ ~11l111~1l 'liBU~::;'ril hi'l nl'ltl11;lil~eJ'lJeJ~,'jB1'1i1ilm\l1'tl::~mllJl;hl!~ 
" ~ 'j/ ""'..0:!1 ~ • '1 • d .1.<::1 "1"4 d.l ~ I ...,. 9 g,I.<!l l' 

~::;'Il1 !l1lfll'lflUi'lfl'l11eJ'lJeJ~'IJeJlIleJl'lml'IJlllJAI1'1l1 I'lWileJBflI11'IJ1l 1JflIllU::eJljtjJlllll'l1UileJBfl il 

1lilnll 3 % 



. . . 
.i101l1'1lihfl'N1'liliii~lU1'ld~u (z) UtJUfl'"il 17 flu ~::'llllJl'~~lU.yjl~{j311lJU'II1tJnll, , . . 

'IIljU 1<JlJ~1 hmNl!fiu~~lU1UflU'lJtJ~i\'tJlfltJ~ll'llJlJi1r11»U\il M~~iJ 
. ."" e~ 4 d 4 ~, ,.~ 

z = 11-13 nU 1'lI"lUl1f1111Jl11 V < 4 m/s l1J::O::I'l'll'ti p < 20 mm Ilft::f111lW11 !'tilflU 

fl'"ll 40 '1J'" h ITllli'lJ~lU.,jlJlfl~tJu~iillHflJ::lIl1nU"U 

z = 14-1611U - H~lU~i'I11lJl~1 V < 7 m/s ITllli'lJfl11::1humm 

z ~ 17-25 flu HnU~fI11ll1~1 V < 24 mls Il1lJl::IT1'lli'lJlfl,,~ l'li'IJ'lmilftfl 

z ~ 26-79 flu '~nUt1lJ!WtJ ... l'li'lJU1'1l11111! 

l ~ 80-120 flu HmltilJlfltJ~ l'li~l'1llJln '1 

n_1 == .... 2 . 
-J 

(9) 

.. 
ti'llml\1lfltJ~ hIll" 

n, mllJ!~1l'''lJ!W'N'lJU
 

II, fI11lJ!~1J"lJ1W tJ~l'lllJ
 

IhU1UflUIWM'lJU
 

z, ~ lU1UflUllltJ~l'lllJ
 

.fIl Yin.J! Ill'l"~ rm till iil'l'lJ"~'1J'"hillJ If1,,~ 1'li 

~lJl ; lJlUrl , 2545 
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.. . 
1'ilVll1i U1l1~:dili'l'1Jli 1'll'll1Ji'1J'1~::;lii'il UlfllTIllYl~~.iei uu 
1. lTl!l~ l'lii1iirhn!!lVflil 9 1111 ri~thl~l1fl1'lJl~l~!l1J~'llSll'l!eVfll' 16 1111l1tll1lJl~1 

l!~ 

2. 1ll~::;m::;'lIlllllS!lm::;,!1l ( Shock load) lIS!lIU~Vlliill'l11~ri~f11il~U!lV '1 

3. iiITl!l~1'lllJlfl-tl'il3 ~11111ll~'ll1J 

4. lll>mi!l~lliJJI~vnje 

5. 1'll~en1mll '111lTllll::;~ii~llll:relTflU~ 11 

.... "), <v 

2.9.3.3 mnaen !'ll'IJ1J 

1. 

. . . 
tl1JIIH~~ I'll rtllii17e.ie lll~lIlieiill 1I11::;'illlll11Ill~1I11m!l1J'lJe~I'll 

9J.d. • .4 d "'" 
2. 1'I!l~lJlll~lIl1ellll'l1IYlV~Yl!l 

3. li,lli'1J IT IllfHlll~lTJ'llTlJe hWU~1IlUlflllHYl1l1'i1 mnusmnns dh!'YilJl~lJl!ll::; 

1n 

1. . . 
$I' <>' 9J ~ r'}J "'" 4 o<!t 9J'1

2. 111 MI1J'll1Ylmue V1111nn 'IJ1J1'\1VIT lVYlllll 'IIe 1U1n u 'iI e ~lJ II~ 1 'iI~11J!l ~ fill 

3. l'i~f11il~ 'MIT,'J
" 

4. iiIh::; fill] mYlri!lll'li'l~l!~ 

5. l'i1f11il~M~::;v::;'I1H'lmI5-8IlJ'iI~ 

6. 1'llllTlll~VllTllJl~Il'll1J'~11111!l 'lIYl1ll 
, 

7. nl~~'iI~~~ll~lT::;'illll 

~ d 

'IJ!lllTV 

1. ~::;U::;~'iI'Ii''\l!l119i!'YilJ~1l rdeHlllll nl1n fli"ll'\l!l~I1'!l.i"~~~!l~(1'll~'iI'HJf1) '1 t~l 

Ui1Jtll1lJ~~ 

2. Ill~lin~i mmhVlflll'illTlVYllll, , 

-19



3.	 lii\illcrV~~~IlCl~ fln5ul'l::aii'J1.11UlllU::"'l~ 1U liieJ~"il1flfll:i nrzunm::1111~ 1'liolJ 

1111.ll1UlleJ~ "il1u1'li1l11~fl111J1~h 'hJfl~~ 

2.9.3.4 rilrn1:1n.h;IeJ~l!)!J (safety factor) 

fll "In"il MlJ1Ill'i1fl1llJUl1eJfl IiUlleJ ,mHll "il:: ,{el, fl:i1 "illlellJ lJ111IU ~e11.l fl:i lU !'!iu 

lJ111IU 

~1i1lJllJl.li'i"~fll.'!~ llJ1111U~iJfll:ilU~Ul.lIlU<l~I;U-i1~llel~ll"t111 111 Equivalent stress ~liifl~l.l 
')/ •	 'II , 

lJ111IU 111.l "il~,{el~,r el!Jfl11111fl11lJlfi'1.l11!JBlJI111 ~~ III ~~'\lel'IYW1lJ1!1IU-Ull') IViv111'11111 "il11.	 . 
I1"HlllJ1!1IU illl"il~ ~lilOfl fll:ilcr!JlI1mlimJ 1~U, ~~11.l 

2.9.4 mii!J11JBll ( Screw feeders) 

iYJ111'1lJel lflli!J1'1lelll:Uflm:ii!vQlm1~il\il iJ 4 'lfii\ill!li~"llJ:i~!J~TI\il~ 
~	 d 

:i~!J~l'm'1ilJ1ll:i~!1l.l ( Regular full pitch) 
•~	 d~ 

:i~U~W\il'1il'll.l (Regular short or halfpitch) 
d	 • 

Ifl<lU11J m:i!ll.l (Taper full pitch) 
• 

.rI.	 4' "" ..::il .Q

l::!J::l'I'l'lll'll.llfl<l!Jll:i!Jl (Taper short pitch). . , 
1~!J:: TIIil'lllJ1'11:i lj11.l ilu 1~OlJ 11'1'l111fliieu 'lt1<l~ 1!J II<l ~ 'lh~"lll~V elfll11'l"il1 fltl~ fl1 1elQ 

lJ111IU '!i1~ml~llel~ I lJlflli!J1 nimjel~ t11.l fll:iIO\illllfl ~liri1m"ll11'1'l11.ltl~1I11~'lh~liJfl"il1 fltl' Ilif111 

U11fl11 2 l'rilllel~:i~!J~ii'll'l1~~~u~ 7 

( Hinrerlong, B.J.A.D.Sinden. 1985 ) 
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:tI •• • , 

ffl11 ,;::a::YlI'l'lllTu1~ 11 muHi1rr'ijl\'liilll1I11l1Il.irr::fllfl inllfl1rrliu::'I11111Iflnal1'1el1li 

Im::!iil1 'M~la 

ril11lflna,11 aTYi1 '!TIu fll'; illlU1l'f'ijliI11u!l'llU l'f11J1';fli\rll'f'ij U1flti~lJ" ~'I1~llti~TI fl 'I~ 

mlll fl\'l11lJa11'IJll~lflfta1111111flO 'hiliim'IJfl'hiri101'1'1 IflftallllJuifiiu01c1~~111 ti'nun'illflft1l1 

11 fl~li ih::a::1l'fflU 1flti~l'l'h nu~mJli 8, . 

1U~ 8 Iflftal11al
 

( Hinterlong, B.J.A.D.Sinden, 1985 )
 

111 iJ u~uu lilftli111 1'1eu~1iIl'Hll!111111'1'1 U! nli1I1!1111 ~,'lilll1'1 e~ riuI~i l1' iii'lI'IJ'lI~ti 111 
>d_i/.d>d>d .. dl ~::'JJ~ . 

l'I'1111 ';1~1 fllW11J eu 'Ji~ innnmnuna~" II ellrunenuU" II UJ 'I!" II 'II1U All Oflntermedia tc 

ba nger)fl'; tli II th~ iflflft al thlli a~ m~jj Id'u r-ll'UtlU6flCl1~ 1'11 \\i flil1flft tn 1'1eUIICl::'IJUlrllflft tn 

Ifllial illl111f Clllll nft1l1 li5flll!U ::111uIfl1i a, 1'1 llU1U UU 1r ru1NI"ia, 0UI~ lJ ~U ~ 

1.1tl~m,;~1'1l'l.J'~:l.tl 91 'il'ilu 1'lT'ijlieJrll'110U flla 1.1\'l11lJrlUiiT11'; Ifl ~llU 1'1111 'I ~ 11::1'1'1 fl'l1~ll~fl'Url 

.rU 015~,j'lJ~1';;ll1UiJ'I1111111li 1'I11lllli11~ m ~ 1<IIflm'i 1U l!U'I1111UlJ I~ 01 ilU nUlflft al1] II UI ~ alii,Cl:: 

.~.: ~.,:,. . 
~.~¥.
 

.,4, "• ~ ...~ 
~ l'ffllllU::tl1'; ,'If~lUlf1l1al1Jll'tl 

( Hinterlong, B.J.A.D.Sinden, 1985 ) 
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• • 

• •• 

• • 

2.9.5 \Imrl!J1 (Eccentric) 

> , • 

~U ~lUII~1 IImifVl'U1J'1 i\'11111uD1.J fl'HU~ l11lJ1::: ll'lJ~ ll''il 11 flIiivTtil 'li1U fl1:Hr1JV'il;U~lUl:iDV. . , . .. ..~ 

>l1VflU 2 IIlJlJ AD 
> > 

d 4 "'.
\!fl!lW1!!1JlJWD~~UV(Sunple Eccentric) 

> 

\!flIUV1U1J1Jll'Ith"111 (Spiral Eccentric) 

"" o<!I G • )2.9.5.1 \Ifl11J!J1111J1JI!Jll~'tl'U!J (Simple Eccentrle 

11 • 11 '" 

11ltl\!flliiV1U1JlJ~lV '1 ii 'l.ism fll'jm 1:::'1; itl';;tl~ltl'l'1'j ~ m:::1J Dn111IVll~~tl6 sen11.J 
~lfl 

11 11 11 111 
'" "'" , "" Ao'd.4 ....dd'JI d "" 

IltlVl>llJ 'lf1~'\IV~ mr fl'il~l'UV 1IlV'j:::!J:::'\IV~ fll'jl1JV~Il'UV 1I fll1JV1111JUWV~!l'lW'UlJ'\IVIl AD ms 
~ ~ ~ ~ 

• 11 11 • 

llVfllllJlJlIlI:::ll'~l~ I.'i'~lV u.iihJ'Vlffvii11 \! fllU V1'lfi!"lil:i1Vfllll'AlllVI'I1 I.'i'~l!J111m\! 'l'n:::D V1~ [11 
, , .. 1'JI"" "" AIlJV 'ilmfll'jll'tlll':::I'l'1VU 

'JI 'jI q'JI "" "'" d ~ "'I' ~ 
U1'il<J~fll'j !lffl1'j~U'lflN1U'\I<J~\!tllUtl1I1U1JW<J~~UtI llf1111tlI11 (Self Locking j uz 

<J<JflIlUul,riA'j1ll'1U'\I<Jn:::v:::!v<J~ (E) i11J'r!ljj'\lD~\!flIUV1(R ) UVtlfl111jj<Jl'\'ili11J 1: 15 

_ .....• , ~I-

E:R <_I: 15] U1 E:R 11lflfl11UI1ll1~:::'I'11!lfflll1V'Il1 "w~ 
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• • 

• • 

• • 

• • 

2.9.5.2 \lOldI'11I1lJlJl'l'th1<1 (Spiral Eccentric) 

",w
!'l 

• 11 }I • J/

UlJU1lHyhii'~ uri!!J ~ ~1 nm!1ITm-ll'l'IJ!J~\l ruU01111111lf'1il111;l lJmj 1'111'1 tl~'ll'lJl'l '1il11(1'IJM!J1ilii 

~ll Itl~ 'IJ!J~ l'l '1 il11(1U1Mli1'1 H'li\f\'lN'IJ!J~ II1~ fl'l jh~ o::ah~ ~ 1n~:::ij'u6fl(ll~tl1111lJ U 'IJ !J~(I tlliJ01 
" ." 

(1~0~ a ) rvilrilJ 'l(l!J'l1l.i11l,jlJ'IJ!J~II'IJlJIon U:::l'l~'1 mhmni~ '1 it ~i'lllJ U1tl!ui'h I U:::l~U11Irl!J 

<flUIr1'~\J l'l~ ~ tllrl'01! u~ OUl'lll1 mi~ 1u 1:::O~ a~ ii'~f1~I~ lJoii~N'l tlU\l fll11U111lJUli!J~\fU 6oii~1~U~a
'II.. 11 • uU~IUi:l uuuu (I~ 1U11lJU'1'lllJl,jlJl1J O~'IJ lJ~ II'IJ U I 0flU,.j \lmU01 IIU11111U11(1~jj.,jlJlilui'i11tl11lJl'l n 

IIU1I 1l!1~Yi11.t01fl 1I11~U!J tl~ltllrlJ m 1lJ11ltl11Hil'l\l tllU 01111U 11(1ii'~Yi1 Mmfl1J fl.t1U 

tl11l'l!JflIlUUlf~N\ltlliJ01111111lf1u1111 Yi11~~~u ~l'l
 

d ~ d 

I'lWlJ1~fl(llJ1;;rlJ O-L .. 
IIU~1~U~ O-L l'latll~U<f1U '1 '1uliin.u 12 ff1U 

IIUn~fl(llJal'ltll~U<f1U '1'1H'jjIl1U1lJl'VilriUfll1l11j~ O-L ( 12 <f1U) 

~ ,{ "" do .::t , - 'jI tl~ I "" "" 91 .::t
'1 

91
'l5 0 lUU'i!f1l!lWfl(ll~1;;rlJ 0- H'lJ01lf1U I f1~ lJl'lfiflUllfU 0-1 'Vl'i!f1 A 

'1 mhU!J~1~01tllJ'1~i';;rjj 0-2 • 0-3 ,....0-12 I~OUihu 1tl~A")tlUllo/U 0-2. 0-3....,0-12 ~ 

'i!'l B, C,. .. ,L I'lllJl'hil1lUllm~'i1~f11u'i1~ 12lY1U 

d • 'jI' Q v ''JI ;f 
I'lWlJlf1UirmnlJ~'l A. B, C, ... , L flU:::1'llf1Ulfl~'IJ!J~(ltllU0111U1Ilf'hb1MlllJ , " 

'lI • • .]1., 
1~U~ O-L tl!J1~ud;;rii'IJ!J~(ltl!ii 01i'iltJi:lUUIIU(I ~ 'lil ljjl'l (I tllUU11t1i'il'lU'i1 

" " 
"'., '1 w~ •• ru 360 0 'l5!Jfl1l10!J11" fo" 
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4 

,5 

6 --t+r1+'1'f-- L
Z 

7 " 
B 10 

9 

•. " ~ d I" ~ "A- ~ ~ •• ~~.. • nnm lll!llmnill :;HIIlN 'l fl'UU!lfl~lfl~:;1Y:;fl,fll'Ufll:;m lflf1Jl~, Vnil IlHJli!lilU l~ 

IiiUo<if!lUllll:;~ il l'll j mi1~tJ'll:;:; 'VIl 'U il fi11$1 fll:;'l11l il j N e nru ill!menuu ~'U UgotJ 'Irufl'IJ U~ 

flii\illllll'li' rrunrn IT,ll, 'M1 "V5~1'IJ'll~~U• (fllll:; ~mlll1 n :i:ilJUllll:; lJlIll'V1Vll!V 

2.9.6.1 fll':imi!lhu!1J11ii:IJrl ( Casting) 

. . 
ru'U1l1'l11l'll11 ~ 1flm'VlliJl.IfllTlJUllll:i'i1lllU'IJ!l~llI~' 1uutJtJYilJ'l~ Ilil','ii~ '111l1'u~~;, 

riuulln:;!lUfl~lnlltJtJl'liu Ol:;'l11%ufllnu~ml'l'i~ iUfln~lJl!'l'i~ IU'UA'U 

-24



2.9.6.2 fll~fl~i'llIl'U'Uyh1'l1 (Molding) 

fllflOlllJTIll1 flll.il i"111Hlli1 n fjftll11~.yjfjft'IJl'(11 ,f1 oa<fl tin: ft'lurh111~11m a<flili<fl I1U 

t1n't'h~t1~l~\\'~~ 1~111 ~eJ<fl 'l,rll1i1111'1i'11tliUIllJlJi1lJrl ~111111J1~·lnj<fllrl~1.1t1eJ<fl~~ Ifl<fl 
- . 

fl11lJ ~~1J'I1MlJ~11M i 111h~ft'11111l1J~ t1'il~I,fU t11nl11l11'11ftti'~u UlJfj~eJ<flI~<fl 11Iu\\'u 

Q,#' "" Q,I

2.9.6.3 fll~~'llm'llIm1!l1~~ ( Extrusion) 

Q ")'IlJ'I'l 

( die) lii<fl~IJiNlllJlJ.il~'1 l!iI'1U1~1'I1n 1t1"lJi1 ~"n~<fll,r,!rllu t11:::1J1 n fll1tlfl 'I1J Ifl~lll 
. . 

ltli101eJ<fllJl~lllJlJll1lJ m11 ,rr111lJ~"1J 'l1J1illeJ<fl~~1l11 ,r1ll111~ft't11.1 lIft~ljJm·ilU ~mi11J111llu 1, .. . . 
i Ullli111 ~ ~~Ull" n ~ 1n;)u1ll'l1111111,r1fl'il ms 'I'lll ~~1TIii11I1Jli iiOlJlJ1t11U f111111ll1'1111 'IIlJ 
•

1ft 01(snackfood ) 

2.9.6.4 fln~~d'J'll!!I'i'll (Flaking) 

1~illJ ~ 111111~ lJ'"u~ii ft' 11111 ~~11 ~ ~ ~~ l'I1m 1fl 0U1lll'11mhu11 t1 n ~~ 11 11lJ!uu•· . . 
Iilmill11e nnmill'! f ~ lJilm~ m o1l1r;~ 1tl Me m rn1l111U·i1Jnfl11lJ fl1llmil:1lJt11~1111J I'li1J, 

Hr-i1Jt11"lJlll'h'li'111ml (corn flack) 

. 
2.9.6.5 f11~il'll:rtl'h~ (Shaping) 

'IIU lJ~lJ'I11l10'll"U 1'1 i 'Ii1~"l1 ntl'iN.110AjJ"tl1:::ililJi'ri"uu 1']tln 1111'llnlull'lllllJ. . . 
1'll"1J· flnll1'11U1JlTIO::: 11'IUI'1'U 
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U'Ilr; 3 

L 'll~:;lI~~Ul\Wh~'l 

2. !fItv~oil'l i 1m:; 

3. IfltV~14V1l11'lYh 

.. ~ 
5. lmV~fll'l 

6. Ifl1V~I;v~:;lu 
.. .. 

7. Ifl~V~I1iH .. 
8. ImV~!TI1:; 

9. I1vflilvfllHi'llI'llv1 

10. vl\9l'1l ~fl 
d 

II \llfll'lHlfl 

.. .. 
12 lllVDlJV 

13. l'IJfll~ 

14. '1llrUllJ\9~ 

.. {JIS. 'llll fill 

.. " 16 fllJi1Vfl , 
17 tJlflf11;}U~ml1J 

18. I'IVfl~l'lllfl~Vl 

19. 1'I:;'lu 
v 

20. neu 

.. 
24. 1111'11'llVlJ 
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rmms 

d 
2. Il1llnlllfl 

d 
3. Il1lHll'l'Hll 

4. nfl1
d 

nmm 

5. " "Jfl\lll 

6. " "Jfll'll 

7. hi 
8. l~lJ~l'1i 

9. Il1lJ~1'Ii 

10. 111lJ~ 1'Ii 

II. l~lJ~1'Ii 

12. 111lJ~ 1'Ii 

13. 111lJ~ 1'Ii 

14.IYlM"llflHIfl 

15.IYllJ~'illJflUlJfl 

16. lllJl.ill1 

4 "17. IflUnJI'l 

18. 'U"lJ'l 

" 19. wm 

" 20. W)'l 

'II'Ul'il IY:"x Iy:" 

'II'U I'll Iy:"xly:" 

'II'Ul'il 1 y~" 

'II'Ul'il 

'II'U l'ilIl'r'UN1'Ut!'UVfll1l~.' 
I" 

" din I" .. " 
'II'U I'll1l'r'UN1'Ut!'UVfllm din 19 mm. 

, 
llJ!ll 40 A 

'IIUll'! 10 VI'U 

'II'Ul'il 15 VI'U 

'II'Ul'il 30 VI'U 

'IItll'l 35 i1'U 

'II'Ul'l 50 i1'U 

'II'Ul'l 12 VI'U 

'111-Il'il 10 VI'U 

'II'Ul'il 16 VI'U 

'II'Ul'il 1I1~ll'1 I !rll'r 

iI'lJl'l'l'il 1:10 
,

llW, 6 
, 

111Il, 8 

!11m" 10 

3 

I 

10 

8 

2 

3 

1 

2 

4 

20 

5 

•uru 

~. 

~. 

~. 

ii. 

iil 

fl. 

fl, 

ii. 

'in 

m 

-27

.11 



• • 

• • • 

j ~ I - I < 
~lVnl'l l! ~1ilftlJ " ntlOlOU "l~lftlJ l't~R~mVtl 1ltll1ftlJ lJn>lftlJ f]lJl11ntl~ IJUlftlJ 

1. j '1/ d 

.1Jl!UV m~~ltll't~VlJ'lfV 

Vlul:Hj'~mt1~l 4 

2. 
.. •
Rn~lH~~~llJnlJ~Vl;J~ 

3. ri~lIlJlJ:h~ lm~~ltl 

4. o "" 'Ii ~ 'II
'fillU U 011lT":i l.J1f/j O.JlIU .....
uu1J 

d •5. yhm~Ylftl!vlJlmV~91ll 

HlJlJ 
.. 

~ 

6. UlIl!UV lRH41tl 

7. Htii~ifl~~~ltl +8. ri~'l.UlrilJ 1m~~ltl 

~d 

3.1.3 llim':i'l1l'1mltl 

2	 fi1Jlllllf)~ IlJ 2 un Wllii'illl 
'JJ. 'II >J..,	 . 'II '" 

3.	 .l'lJllllI<l~ ilJYifiu'1.1' 'I'd'lllJl~lJlll<ll" lfliillll.,:;Ulfl:;Yi "'~'1vl']lhl1~1l'l '1h!ilj~",~'ii~ 

'1ihl1ou 

.J	 'jJ d q 'JJ d 'JI .<:t.<::td '~ 
4.	 UTlIllllltW"J IlfilJ,l'll111lltW1JJil'll11!il 

: .,...J'>i 'JI "" 'j/ d d:d! d 
5.	 NllJJll1l1<1~ 1JJ11<llJlll"lln1J'IIllll1tWll1mlil':i~ 

Jll1<l~ ilJ 
•	 , ,'JJ 

6.	 Ul,)111lfUV1YiNlllJlIlI',1riM'luil~m':i ~iili'lI'l~ll ~;j"ll~l.l,)lll1.iU .. . 
7.	 ;)1J I1l"llYiH.;Ju~l.Jll"":;~ll 

• 
8.	 l'l'llll 1"'II11~1l,;j":;~U1lll 

9.	 i~Ullltjfl'llll~~U~lU 
~	 d 

10. . ~ .. Uunn 
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• • • 

..
 
1'lJ 'lJ!f!'"N 

• 11 , • 

1u tllHJ!)f\lIUUlf!~'H.uU~ u'llTm.iueJ'I1WJ~'l1Ra fl1j'lfliieluli'\/el~lfllia,1'Jelu ri 1;111• 
milal 1flaH Genrva Wheel I)jU.lllf1n lli'~1u nll"u1riu1'l1'lfllial1'Jelu!fl8elU~I)juUll11~U'I1U 

rll;H' Step motor IYlm)ju f1l;lY~fllfllU rmU1'1UH~lU!ltl~fl1;9ifJlJlJl~~Iri 0U1 'hlHii'u fl~!J 
11 • ., 

UllU1U Uelfl\l1flU~H' Genrva Wheel !lft,a~JJ9hJl'hu1lu'\Jel11f1~0~liH'ihnu:i1}Jf)u ~el Ufl 

;: ... jJd~,." .... J 'V +q~.:t".. v 'JI VJ .""",~ v
11Wl'111lfll1'111H~lUl1J n,,'\/u ~U'\J l,U'IU l'l1lJtlfllllll::;lfU In 1<11 IU Il'1filllJ1'llJ1'lUU U::; h 

Supcrlcnc ~JJli'fl1HU::;I)jU!lHUlU1::;'111)jl.q, IYl'J'111)jUlIlliim:frl1lf fu;fu ~1l 

'111m' i'~lU lItl::;.:ilfil'ielf1l~~1'1>11.>11UU1Uflll"rl nmU'\Jull'1'f111 '1 '\J!J11'Yl!J1liHil1iinll"nmul'1 

"91 'Q

lJell'lel; I m1lJ1 ~ 14S0 ;!JU.1elU1'l1
 

U1fl?;U!lUU'\J !J~I~l~elHdj n ll"'I1'11"li1l'Jul~ fi~'1 ~~if
 
...:: " ."..:t '" , w '"
 

;~a~'I1 I j)lml!Jlflel;JJ1a~ltlfiHI,1l111ru Z, 1.11l::; Z,
 

"" <d" "" "" "" ""
 Q;::;0::;11 2 il1fllnfi1'l1\i1lJlfi~l1'llllfHf1l1l1('\/Ulil'll11) Z1 une 2, 
, . 

.::t I " "" "".::t .... '" "" Q
1::;fi::;'11 3il1nl'Vli:1lff~n11l~(1JUlj)U,lJ 1Jlfi~m<11lHrll'N({1fHua,) Z5!ll1::; Z_ 

.:t • " "" "".:t "".::l." .::'I
;::;fi::;'11 4illfH1'li:1lff1fl1<11('\/UIUU11) lJ1fi11flMll111M1 Z,<1::; Zs
 

1::;a~~ sH'IWel1"eln Uel n Iu fl1;'11'1 1!JUU1lll'Vli:1lC'l1U IUill1) Z)I<1~ Z,
 

d 
U1fll'llJf1l;'I1 9 

.. 
IlJel Z, 10 

Z, IS 
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Z, ~ 15 l1U 

Z4 30 l1u 

Z, ~ 30 TIU 

Z6 30 l1u 

z: 50 TIU 

Z, 50 l1U 

Z, ~ 16 TIU 

!I, 1450 rpm 

II'I1U f11 

!/I . 
-

!/2 
.
"' 

1450 15 
~ -

n, 10 

967 rpm 

96.7 rpm 

ZJ~ 15 ,Z,~30. u,~96.7 rpm 

96.7 30 

n; 15 

!/4 49 rpm 
, 

• 0 "" "" o<:l. ".. • 0.... o<:l. 

OlFlll'lClllY~ FllM('IIUI ijU11) ~ lV~Il'H'lli1'~ Fllll~(l,J FlUV1) Z,llll::: Z_ 
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o .d <:II	 .::t '" 
IIi1~'l11~ l'U'l1fll1lJ1,1,1)1J!ft 01nu 

49 50
 

117 30
 

117	 30 rpm
 

'" 0 .d	 <:II .::t '" 
fl'Ulli1~'l1Nl'U'l1fll1lJl,1,1)1Jlfttl1fl'U 

49	 12
 

30
 

II,	 122.5 rpm 

49	 16
 

30
 

92 rpm 

92	 10
 

16
 

148 rpm 
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..
 
~ 1nnums'VI 3 

.; 
IlJlJ T 

F 

r 

tan5S 

F 

F 

F 

r 

T 

148 

fI, . 

47 

fI ,: 

T F x r 

10 

47 rpm 

50 

32 

M, llJllJlJ.Jui't (N.m) 

d ~ d 

II:;~ll1'~"'\'lllJ'\JlJ~'\Jl1mlJU'l 

, 
[(w x 9.81 x tau 55 )+( 11l11'l1\l\l"~lm\l~~lrill~~~ x 9.81) I 

[(3.35 x9.81 x tan 55)+(3 x9.81)] 

76.36 

O.02m 

76.36x 0.D2 
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T M, 1.53 N.m 

'" ~lfllYlJflWYl 6 MB Mt,C B 

.. 
ure Cn 1.1 (lfl~1Hrlft111HU~10lYh~1) 

, 
ll'\l1"Ufll 1.53 x 1.1 

1.68 N.m 

.. 
11Jil 

.. 2. 
6.9 llJil T '" = 15 Nimrn lYlll:JU S t 37 . S t 42 

IllrlfflJrlrrii 8 0d 

0d 6.9 x l.68 113 

8.20mm 

~ .;. .. 'jJ

mil Safety factor L.4 (llJilml11'\111~l"UJlllJ']jl) 

0J 8.20 x L.4 

lIA8 mm 

'JI'" "" "" 
'\JU1"1!i1'Urnui:fuOfl111~!THll LI.48 lHl illlJ" , 

n11lfll1lJff:::i?l1 fl1U ms1~~1"U ~~ ~~~11i1l fl'\JU Wll1~~1~ij'lJ1Jl"I<1'u r~lU \;fUOfl ~ 1-1 L9 

Ul1i'illJ'1I'J l!l1dl1l~tiu mr I ti~;;\1'\J1l~!1~111 

mnrrums 7 

.. 
~lfllYlJfll,l'l 3 

p 

T 

F = 

Txa.> 

FXf 

> 

[(w x 9.8L x tan 55)+{ iiTtl't!t)Il\il~lfllt)nUl 

.. .<;S .. ~ .. .::l 

1111l1lN x 9.8L )] x ~lU1UlflMl<ll!M~ 
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[(3.35x 9.81 x tau 55 )+(3x9.81 )J,<4 

305.46 N 

!I'l'111~l T 187.77xO.02 

6.11 N.m 

2.11".0 

60 

U'I111m 

OJ 

p 

2.11".1450 

60 

2.11".1450 
6.11 x 

60 

927.76 watt 

~1f) 746 watt I hp 

p 1.24 hp 

> • 

fllll1lU '1111~ V~fifl.if ~ ~1lf1~Vlll1l1iV1~ltlli111 utlllli1',n f)l1A~ 25 g l'il VU11lH111lljII 

111lJlfl11'ilo 

m 
~ltl D 

V 
0.025 

896.76 ~ 

V 

v 

~1 mJ1lJ 11'11 '111>1.;}l1mum U1fl1U llU »11~ V~ ~I'I'l1i,wtl1111,::lJ1il1 I~~ It~ li llJl111111lJ 11'1,!Illl 

IJri 11mlIAV1111lJltl~l'('il 

0.013 m
 

v (0.04:-0.019')0.023
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J A 

4.1 lflW'TI1)1 'l''n1l1-;W1 
..: ....l-~ <':II~?1 d $I' if' .Q 

~tl it11 'IJ 1 \U un flllW::I1Jtl1~ flllll!lUtllflm~ mu N1tl~tl~flll1~ 6-6.5 l'lltlflUJfl1 . .. 
o "" od • <:t .... 

tl1'11tlfl!\lll!l!J~'I1 20-25 nru 
•

jhll'i1~'flnl;.i!ln~flllll llTtlA1UIl'UVflnN 6-6.5 19lUi'iUJ9l1 1-11. . . . 
..... <:t • od ... 

'I1Ufll\liT!l!J~'I1 20-25 fliU 

JJ11l'i N 1flnl;.i!ln~ nnu lli'UA1tl~tl6flll1~iJ ~ fli1'111eJ~ mil 6.. . 
6.5 l'lltl~11l~1 'hjliitl 0.2 l'lltl~11I~1 'l11'11'ufl!\ln!l iJ~fli1'111mi1 

flil 20-25 fl1U 'h.ilo"IJ 2 fl111 

.d Jg,I ~ + ~d
1'I1n~'I1 4.2.1 !lMHI)11'11l'1iTeJUf)WIJU'Il11~1J'Il11!ll'llljqH'I1 1 

d 
'lf1'l'l1• 

d 
'IlU11'111llW 

( l'llUi'!IUl'Il) 

dihrruru IllW 

( fl1U) 

. ---.-~
11i'Ill\ln VI,i eJ :Jitl 

A .. 

('1tl1'11 ) 

1 6.7 27.69 11.3 

2 6.5 25.60 11.3 

3 

4 

6.6 

6.7 r 
24.50 

25.18 

11.4 

11.4 

5 6.0 25.04 11.3 

6 6.2 I 23.81 11.2 

7 6.3 21.16 11.1 

8 6.0 20.45 11.3 

9 6.5 24.01 1I.4 

10 6.5 20.2l 1l.5 

II 
1 

6.0 22.73 1l.5 
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I 

.. 
,!!i'll'! 

12 

13 

14 

. 

-

.. 
'IIUli'lllllllJ 

( !'ll'U~11l1'l'i) 

6.8 

6.4 

6.0 

..UI'll17fllll1llJ 

( tlr1l) 

24.80 

20.1S 

22.69 

d 
l11l111l1l o9i6",U 

(hl1'ii ) 

11.4 

11.4 

11.5 

15 6.S 24.82 11.6 

I 
I 

16 

17 

18 

6.6 

6.2 

6.3 

2S.68 

22.8S 

23.19 

11.6 

11.S 

1l.5 

19 6.3 23.97 11.7 

20 6.1 21.48 11.7 

21 6.3 24.24 11.7 

22 6.0 21.17 11.8 

23 6.0 20.85 11.7 

24 5.8 19.56 11.6 

J
 

V 4 ~ ~ 

'IIl1l'1f'U1J1fllJ 3000 tl'i1l 

~ -"::l d n
'II11l'1f'U1J111Ai'f1lU 1 213.83 tlr1l 

?f 4 d .1 tJ1 V11llfl-l1I1l'!11'1111111 II'llt i'l 2187.12 tlr1l 

V 4 d 4 

'IIl1l'1fu 1J1 'VI ~ l\! I1T 1J 1026.71 tlr1l 

• 'lII • 'lII ." • 

Ulfll'lln~ii 11Ufl1'i'l1i'lM~i'lr~1l l1Utl1'i'iiu~tJ'Ill1U~U ,!!i'l1l1-4 ~u~luu::ii'llUli'lii1;f\Y 
",. • 'lII 'I 

tl111l1l::iiU1'1117flii1l lfl fl11ti 111 ~!l~ mrIl'lurrn1::'Ill1mil1J1ii'l"11 mr A11'1I IilJU111\ll~ 11117u ii~ 1liii 
• ' lII, lI' 

i'l1111l'1fU 1J1111111J~l'l6;;;) ?f111»UIl1n~1 fl1::1li1 liu1 t1li~17fl '1"111 rftilulm!fllli1:: II'll1i'lii 1~1IltTu 
• • 'JI • 'lII. 

iitiTii11'~ fl11i'l111 I1'tNnUI1'6 ~ rnr ff1'U'l1i'lllS-23 "'U~ 1'Uff1UhlllillMii'llu1i'lUll::U TII17flllllf1l1:: • , u 

o 'I 1" '1 ~.<:lI' .d 'j/ ~... 'j/ .<:lI.<:lI 'j/ dd, ." 'V
11'1I11'l111'iI1'Ul il 'lIHU i'l1l6g 2 ,!!i'l'l111 ~i'l1'l111'11i'l!l~fl1,'ll'~lt1i'lUlfl'll11mU1J1111ll'ii'lflm~'VItJltl 

" • 71 

'I11~6tl fl'lltl~ Ii~ UlI'111 fllliu tltl fl1J1l'ltliii'l"111rfii uu li'liilmu fl11iii'l1'i U::ll'lU ff1U'lIi'l1l 24 17u'li
• u • 

..; 0 " J \11.1' A o:!II : ..... .dill • 'j/ ..... 

11'l11U11'11 U::U1111'111 fl11'11 U 1tJ ~ 'ft IU;)~ Ulnu'IIU li'lIlI1::U l'11U fl'l1 11II'IHl'll11 I'Itl~ rm U11:: 11 fllllU:: 
u 
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--

.. .. 11I'll 'WI)! Il 
.. 
ilIJ'lJ'U WtIIMIJ 

~ 

'lI~'I1 

~ 

( I11lJ) ( 1'II'UiillJI'l1) 

I
 6.6 28.86 

6.7 30.252
 

6.7 29.143
 

4
 6.6 27.33 

25.345
 6.0 

6
 6.0 24.24 

7
 6.2 23.87 

8
 6.0 20.78 

6.1 22.499
 

lO 6.3 24.80 

11
 6.5 22.25 

12
 22.806.4 

6.8 23.2613
 

14
 6.0 24.27 

15
 6.5 21.30 

16
 6.3 23.85 

17
 6.2 21.68 

18
 6.5 24.06 

19
 6.4 23.80 

20
 6.0 21.23 

21
 6.1 23.27 

22
 5.8 20.55 

~.. .
 
111l1!1llWI'l!)'II'U 

~ d 

(1'U1'11 ) 

10.9 

11.2 

11.2 

11.3 

11.4 

11.2 

11.4 

11.4 

11.5 
f 

11.5 

11.6 

1.6 

11.6 

Its 

11.7 

11.6 

11.5 

11.5 

11.6 

11.6 

11.7 

11.7 
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d d 
'll'1'1l 'IIUl'1I11M 

( I9IU~llJ\II1) 

I 

23 5.8 

I 24 
-

i 

5.4 

Ul11UflIlll'W 
~ d 

I I1ln~ga:fJ~U 
( fl1lJ) I (1Ul'1l ) 

19.68 11.7 
! 

19.35 11.8 I 
I i 

• 4 Q 

'1111mUV1\11lJ 3000 fl1lJ 

'j/ .o:::t..J. v 
'IIl11llU V1'1lNnu11111 3403.83 fl1lJ 

• 4 d .J .I~. 
'IIl1mUV1'1l111lJ111l'llU!lJ 1'1 2284.72 fl1lJ 

1119.11 fl1lJ 

.d, q ~..J. q .1 ~I'JI + .d ,.: .do ..J. 
~lfl\ll111~'Il21'Ufll1'1l'111fJ~fl1~'Il2 1'Uf111'11lI1lJ'II1111\11U'If'1'1l 1-4 'lfU~lll~::;lJ'II'Ul'1'1l. , 
II.. • III v 

111qjfl11 1I11:::iiul11irfll1lJ1fl11ri 1l1~fJ~f111 11'1'U1l111::;'Ii'11Illila1l1'; lf111Nl1lJflml1I!1N llJir'UiJ~ . .. 
"hiii f111lJ IIIil v1l1rVlvHHl RfJ 'li'11m il V1iJ~If11::: ~1tl'U'l~'hj~ irmil1 li'ri I'll I'll irflIIll::: 'IIm"ii'~ 

'lI •• • I" • 'lI. 

lJ1ir'U ii fhl1l1 ~ fl11ii 1"1fJ~ f11HI1'U'If'1l1 5-22 i'U~1'U i'11 'U1mu;;Mii'llU 1'1IIll:: '11 mirflii I1flJ1::: l1lJ. , . 
111lJ11Ul'tJ1~~lUi~ ~~iifJ M1111'1U ';1~~iifl11lJllllJ1::l1lJ1 Uf11i~'U! tJ,1'1'U!Hh~~~ ri1'U~'U~ 

23-24 Ju ili111lJlill~~:::U llJ1';lf11i~'U!tJ'~lilfJ~~lflii'll'Ul"llll:::Jl11irfl~'li"i~"llil"lfJ~ fl1i 

fifJ Iifl1l!U iu~ ru ~ '1lflliiiIifl1l!U::; 11'1 U1~ neu Iii..~ 1nn11~.,j'11mil V1ii n11III il V1 ~1lJ 1fl~'U'; 1 

1li'fllilflgnui'i1'11fJ~.,j'11Illilv111'1u itJnvwNl '1 Ii~Nll i'1l''1li111lJ 111l;J'U l.tJi;i\'\II1lJ~r)~f11i 

I (I9I'U~llJ'/li) ( fl1lJ) 

4 • Q 

11111111M'/lfJ'lfU 

(hnii ) 

1 6.8 31.45 11.4 

11.3 

11.4 

28.29 

29.55 

J6.7 

6.7 
I 

2 

3~__J, -,- --,---- _ 

-39



L:
.. d • .:': ~ .d 

l1il1111il VIll6'lf'll'IJ\11ft IIIrm 'II111'IIfll11M 

~ d 

( 0111) (1'111'11 )( !'Il'll9l11l1ll'l) 

27.58 11.36.54 

25.63 11.36.55 

25.556.4 11.46 

23.39 11.47 6.5 

23.49 11.56.38 

23.26 11.46.09 

24.866.4 11.510 

22.746.011 11.5 

12 6.0 25.16 11.6 

22.796.0 11.513 

14 6.0 21.85 11.5 

23.69IS 6.4 11.4 

25.1516 6.5 11.5 

6.417 11.5 

6.718 11.6 

21.866.0 11.519 

20 6.3 22.29 11.6 

6.0 20.49 11.621 

22 18.755.8 11.7 

18.595.823 11.7 

24 5.7 18.63 11.6 

3000 
it .:lI"; io' 

'lJl1l1i'll fJ1'Y1fHT1I ue1 3352.89 

~ d" .1 "1 ~ 'lJl1l1i'llfJ1'Y1ffl111'Hl'IJ'II'l.lJ ft 2273.80 

1079.09
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--

.d ~.d.l ;1/ + .d': ~ d
U1mlln~'I1 3 lUf1l1mHH)~rlH'I1 3 lUf1l1lJUll.llJUll>'lU 'l!fl'l1I'6 'lfU~lUU~llIJU1fl'l1 

111.. .' 11 'IJ

hIqj fJ11 Uildhl11111onlJ1WhfiTii~eI~ 011 Il'IUIl'l11~.,r11111U D1n'l11mrAl1'll riml111 >'I~ ill111.1 n~ . .. 
'1l.iiirl11lll11'ilD1nl11llU: lTlJ liel .,r11111'il D1D~lf1l~il1riu 'M'h-iill10 'l11 Mfilthl1l1011il~'IIU1fln M 

11 •• • 11 • w. 

lJ1l1uiifilnMfri1n~eI~tml11U'lffln 7·21 iiU~lUlhu lmunMii 'II 1.1 1flllil:1lll111Onl11lJ1: rru. , . 
lT1lJ17111 '1l.lH'~lU '11i' ~~iiel '1.ri1Il'1'U'lh~tliirl11lJl11lJ1: lTll'U f1l1~U11.l1~UfJ1h~~~iifJ1j I 'lffltl . . , 

''1 ~ .ci ':II .d.... 'j/ ~.<:::I 91 d:_I ~ 91 '" "" 
'1lJ fl>'l llJ'I1>'1" ~ 0 11 'll~ IOfl1110 'II 11111 1.1 V1lJ0 11>'10 rlH'I1lJ1fl'l1 H eefl'IIe1 ~t1~llil1\! OflUeIeI nu ll'1elfl 

till1l'ii'llU1fltl'mUo·htl.m U:I~U ff1U'lffltl 22-24 ,f1.1 'hjlT1lJl1t1tlu:ll1lJ1'111tl11~U 11.l'Mu' • 

l,iel ~ U1oii 'II 1.11fll lild'll111otl '1l.i>'l1~ >'I llJ ~tN 0 17fiel ftf11j W~ ~U ~lU tl '1;1l.iii ftO~ ru ~1~U1 ~ 0 illJ 

- d g,r .::I "" "" "" :l a, ':II .J.. "" 'j/ ""- 5It •'1 •
lfifl m0 f1l1'111J11111U D1llmr1'111.1 D1"', II1fl'll1.1'111 11 f1l11 rli1e1U '"I'll fJ~'Jl1m U D1!11U ileB1~'lf1 '1 
, ,..... .1 "'1. • 

lT~Ni1 11 IlJlT1ll11t1'11UllJ fl"'lll"',Hf1l7 

..; 
'I5fl'l'l, 

..; 
'IIU1flIIHW 

( l'lIU~llJ~:;) 

1 6.7 

2 6.7 

3 6.6 

4 6.5 

5 6.5 

6 65 

7 6.4 

8 6.5 

9 6.6 

10 6.4 

11 6.4 

12 6.5 

: ~ ..; 
Ull1UnllHW 

( oi'lJ) 
r-' 

29.61 

27.25 

25.52 
, 

23.58 

24.65 

23.34 

23.25 

25.07 

25.34 

21.74 

21.57 

21.58 

..; , ~ 

nmlll (l1J"''''!fU 
~ ..
 

(11.11'11 ) 

11.0 

ILl 

11.3 

11.3 

I I.2 

11.4 

11.4 I 
11.3 

11.5 

11.6 

11.6 

11.4 I 
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--_... _-..

d • ~ d 

1111111 mlUlU~ 1111'1IIUltl 

~ d 

( fl1lJ) (1U111 ) ( l'lIll~llJ'II'l) 

25.2513 6.6 11.6 

14 6.2 11.521.15 

6.3 23.32 11.615 

21.34 11.66.116 

6.0 21.25 11.517 

18 6.3 23.24 11.5 

22.56 11.519 6.2 

21.646.3 11.61_2_0 -+-c- ---. -+- -j 

I 11.621 6.0 20.45 

22 5.9 18.87 11.6 

5.8 18.64 11.7C~-:--+-----t------+-------i
 
15.58 11.65.7 

~ d ~ 

~l1l1-1U011'11J 3,000 fl1lJ 

'JI ell d 'jI 

'II111l1UOll1fHlIJll1l1 3362.74 fl1lJ 

v d d .1 "1 v'IJ11l1-1UOll1il1lml1'IJUgl 1'1 2319.28 fl1lJ 

1043.46 fl1lJ 

d ~.o::i 'f ..J 'JI + ..d'': .d .d
~lfl'llUN114 1Ufll'l11"llU~tlH114 IUfll'l'IJU gU'lJ1111'llU 'l!1'I11 1-2 'lIU~lU~~lJ'lJU11'111 

'11.. • '1/ '1/ 

, 'Ilt1!fli1 1l1l:dhl111l!fliilJ 1fli1thiioAU~ flU 11'11.1 1'I't'l1::: 'Ii'111l1iiolii'li1ms AillJ tlml111 'II~ llJl!u ii~ . .. 
1liiiI'l111JIl1UOliiIl11J1::l'flJ fll'l'li'11Il1UOlii~1fl1::~1 flU1If1li~l!fl 'Ii11H',,)lU 111l!f1I!1l~'lIU lIlii'M' 

'1/ ., ... '1/ • • 'JI/ 

lJ1l!uii,..hiiMfli1iioAU~ fl11111l~liil'llllflfl11U111IlH llJiil~lJljuiiui1J1ll1ii lY1U'lI"ii 3-21 ;;U~ 11.1. , 

lY1U1my~ 'l~ii~U11'11111:::J111l!fl~ll1lJ1:::illJ il1lJ 1'l\1U1'lU1i~lU M ~~iill 1~i1IUU';1~i1)j 
. .1 ~ ....:. .d."'1 'lIJ 'jI d'Jl' d """ 'JI .dQ,' dI 

tl11lJll1lJ1:::illJ 11.1 fll1'IJU tUIUUll 01~O~ lJll ~ 1'l!1'I11 IlJ II'l'llllJl1'11U~fll1'l1~lfll'1'il1fl~11Il1UOllJfl11 

'IIflfl1~iiU1 fll11~Ull fl'lItHti~1I ~lU fl~U llll nu1'1't ll~'li1 1H')j~1l1"~ 1my fli1ii fm lI:::t1'11.1 lYlU'l!"~ 

22-24 Jll1lil'f1lJ 11\1~~~ UllJ1'1i1mr~Ut U1ftt dll~ ~ 1flii~u 11'11111:::J111l!fl~ 'lli'111 ~'/lllJ !'"Il1lJ. . . 
~ll~ flUflU tifllJ1lI:::;;Unuii1IfhiiitifllJ1lI~ 11'11.11 ~ nau Iii" ~ 1flfl11ii'li'111l1 UOl iifll1l1-1ii 01~1 
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.1 ., ~ .; ~ ~ '" ,.1 . ~ . , ~~ . .1 _I~ ~4 

lJlf)~'U'YI1 'Ilf11,1t11"J'U""~tN~1'Il1'UO'1lJ'U lJtJOWlfl'l lNf,m 'IlllJj'fllJ1Hl~'UllJ liHlllJ 
, . 

d 
'l!i'I'I'l 

I 
1 

2 

3 

4 

I 
5 

I 6 

7 

H 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

d 
'1'Uli'lIIlIW 

( 1'l1'U~!lJi'I'l') 

6,8 

6.7 

6.6 

6.5 

6.4 

6.3 

6.3 

6.5 

6.3 

6.2 

6.2 

6.3 

6.2 

6.3 

6.3 

6.3 

6.0 

6.4 

6.5 

6.3 

6.2 

6.0 

5.7 

5.6 

.. "" .d
'U1'IllJ f1lllllD 

( f)f'lJ) 

30.34 

28,21 

28.76 

26.49 

24.65 

25.84 

25.31 

25.85 

23.76 
- 

22.69 

21.64 

23.45 

21.53 

22.86 

23.46 

22.74 

23.57 
-

23.34 

24.69 

21.75 

22.36 

20.51 

16.91 

16.87 

I 

I, 

..
 
1111111l11 O'HJ'l1'U 

(hnn ) 

10.8 

10.9 

10,8 

ILl 

11.2 

11.4 

11.4 

11.6 

11.3 

11.4 

11.7 

11.5 

11.6 

11.7 

11.4 

11.5 

11.8 

11.7 

11.7 

11.6 

11.5 

11.5 

11.6 

11.7 
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• • 

~ ~-
'U111»ue1 I'll! 3000 fl7ll 

'lI "".d. 'lI
'U 11111'lWTI'l~l'lllIHl1 3401.54 fl7ll . . 

'lI .<:t.<:t d ~'i ~ 
'U11m'llUTl'll'llll171l'U'll~1J fl 2270.32 fl7ll 

'lI "".d .... 
'U 111» 'lWTl'll'llUll'lU 1131.22 fl7ll. " 

.d Zd..l 'lI + d': .<:t .d
1l1fli'!171~'11 5 1'llfll7'11fl11IHt'lH'I1 51'llfll7'IJ'll711'U111li'!'ll 'IIfl'l1 1-4 'II'll~l'llll::ll'U'lllfl'l1. ,if.. . 'II91 

1lIlJi fl11 1111dhl111l!flii1Jl fl11thii ~'H fll7 Ill'llll'm::,j11I»il u1iifl1 fll7 ~ I'lll timl111 i'!~ 1m!'llii'~ . .. 
iliijt'l11lll'llilu1iirnu~l'HJfl6,j111'11UU1 ii'~1fl1::~'ti''ll ilhiiiilJfl fl11l1'fi1'11l'11lJfllHl::'U'lll>1iiiil' 

'1/ •• • '1/ , Ill, 

1JllJ'll ij ~hi1 ~~ fl11ii~,H fll7l'i1'll ,>Iii 5-2 ;;'ll ~1'lll'i1'll 1lIlJiii'li\'ij'U 'lllflll11::'llll1l!fliil»ll 1::eru 
,~ ~ ~"..l .. ~". '" • .;~ .1 '" • • .: drrurumn 11lh~1'll li't 'Il~Il11 1i't1111J'll'll1~'I1llm llll'll1Jl::1'(1J1'llfll7'U'll~1I11J'llllUHlT1'll'll'll'l1 23

24 tf'll 'himu1711 ~ 1l::'ll11Jlfl1fll7;f'll 'itJ 'l~ni,N IIInij 'IJ'lll>1I111::J'l'IIlJfl~ 1lii'! 7~i'! III ~II~ mrtill 

iifllllll ~'ll ~1'll~ i lhiiiiifllllll:: Ill'lll~ nnu Ififlll1 flfll7~,j11l'11il U1ijfl17l'IIil U1 i'illJ1fl;f'll fl11If 

fll71t'l~1l'll~1'IJ1l~oU11l'11il U1!ll'lli1l11riw~1 "1 l'i~ ~1l1'll1lilT1m71l;f'll '!tJi~\1I1lli'l"H rnr 

_ J 

1 \l nWNemmaersu 

1I1mf~ 5 i'! 17H~ tMtf'llfl1 M'I171U11'li1~~fl1fm;f'U'itJl!n11111fllJl1'*'1~\11 Hfl1ll~ 
o \IJ~~ .1..... .4V .:s "" "".J . .d 0 

fll'll 'Ufl n 'U 'U II::uua gflUI1111'l1'IJ l1l'11'U U1llt'l11lll»'U U111l'11IJ1:: I'lIJ 1fl utJ 7::1Jl1ll1l1flI11l111'l1l 

1l1'i11::,fllJ'Ufl11lfmllJ11111l1tJ7::1Jl1ll 40 1'U1ii lIii~1I1flfllH/lTlJ,j'11I'11ilU1ti'uu1I1iN1lJ 
if 'J/. • 

lT1ll17lloU'U1.tJllll nu1i~;;un'Uiii'! r ~i'! lll~1l~fl17 IIl'in ii~ 1l1m-hui 11 tMamifl'lJ11l'11Uu1ii1'!fll::!i 

~ d oJ..l 0 1 ~ .1 _I '" ~-,tl ~ oJ .. _I' ~ ~ • 1 v ~ ..
t'l11lJl'II'UU1111J1fl'UU 'Il~'l1l lIfl17'IJU~1JIU'U III I'W1fl'UU U~1J11llU l1'Ul'U1111 \iil'IJ11I11UU111::U~ 

I» ilU1IJlfl;f'U 1j niJ119ulIil~~ri~Nll All fllr~NlTlJ ,]111'11 ilU1 ,i'uJ'111 i'!~ 11J17U t.I'1tJ11J1111 J111 i'!~ 
• 'II • 'II. 'II • 

1IJiiNI'lIJlJ'U jj U11JllUiilJl 11 II::l'i~~11 1*;;'U~lU ii 1111 fllJl:Jf'Ul!7 fl'1 II::jj tJ11J11ll ,j11111 il U1iiIJ1n 

fl11~~11~fllr ~~Il::l'HU 'iI'Il1flI'l171~~ 4 ll::l'HUiil'ifllllU fl11i'!m~~'U l~ 11~1I1fltJ11J11llJ'111i'!~ 

11J~ II::Nl'lm!U \I:: iliij tJ11JlW~II Uuau ;f'll1JritiuoUm!1il1l1~fl1 1117il~11 \I:: lT1lJ171lt'l11t1 tiUJ'l. , 
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• • 

• • 

• • 

• • 

. . . 
'li'11Uiiuii111lJ11I1U1''llH''1l1;>JlJrl;>Ji'U ~l'lf¥\H'h.i'M'enlfl fie 

;: ".'If'U lll.l\l1I\1tJHlll'U 

• 
lJ1~lflf1i'~ii 1 

• 
lJ1~lflf1i'~ii 2· .
lJ1~lflfli'~ii 3 

l.I1~lflfli'~ii 4 
• 

l.I1mflf1i'~ii 5 

•
l.I1~lflf1i'~ii 1 · .
lJ1~lflfli'~ii 2 · .
lJ1~lflfli'~ii 3 

lJ1~lflfli'~ii 4 

lJ1~lflf1i'~ii 5 

• 
l.Il~lflfli'~ii 1 

• 
l.I1~lflm~ii 2· . 
lJ1~lflfl1~ii 3 

•
l.Il~lflflf~ii 4 

•
1J1~lflflf~ii 5 

'IJ 'IJ '1J. 

~lU1U 6 'l101 

~lU1U 8 'l101 

~l'Ul'U 6 'l101 

~lU1U 7 'l101 

~lU1U 7 'Ifo1 

~lU1U 9 'Ifo1 

~lU1U 8 'l!o1 

~lU1U 10 'l101 

~lU1U 9 'Ifo1 

~lU1U 9 'l1fl 

~l'U1U 2 ,!!o1 

Iil'U1U I,!!01 

~lU1U 0 'JIfl 

~1'U1U I ,!!o1 

~1'U1U l'1f01 

II 

• 
fi01lllU 24 iu 

• 
fi01lllu 32 iu 

fi01!llu 24 .jU 
• 

fi01l1'lU 28 iu 

fi01lllU 28 .jU 

• 
fi01I'l'lu 36 ';'U 

• 
flO1Il'lU 32 ';'11 

• 
fiillllU 40 ';'11 

• 
flO1lllU 36 iu 

• 
fifllllU 36 iu 

fifllUU 8 ;1u.. 
flO1lllU 4 iu . 
flfllllU 0 iu
 

•
 
A01Il'JU 4 iu 

• 
flO1Il'J'U 4';'11 

J 31 'IJ 

11l.1'11~i1U~lU1U 336;'11 IUBliilJ1Jii'1J11111'11~'IIl.1¥llUflWIIU1\h1~ 5 fli'~~~l!llfl~'Uf\l 

1H~ 1,2,3,4,5 IllUI1111 \h::l.I11\1 23 mn 

IdijUl'\hiilJ1Jllluflln11~1'Ulu 1 i',1m ~::,~ 876 iu . . . 
liiijUl''llliilJ1Jllluflln11~lulu 8 'lil1l.1~ ( 1 1'11) ~::,~ 7,008 i'U
 

IUeJU1''llliiflllli'l'UtllJ'I'lmulu 1 liieJU (30 1'U)~::M 210,240 iu
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p IECOSe (Kw) 

1'lm:: II\'!hhHiH'I i\' 2.88 A 

IIHii'u'Irlvh 220 V 

cose 0.56 

. nnurn 

P = 2.88 x 220 x 0.56 

P = 354.82 walt = 0.355 kw-hr 

I Kw-hr I unit 

0.355 kw-hr 0.355 unit 

l'/lh~lu~li1u 1~1 hH 

tll;~~lu~lflu 1'lu 

l'/llHlu~lflu 1 l~eJU 

fil hhhieJ!~eJU 

HthuCl~ 3 urn) 

. .~ 

fllJ1JlIlJUlU 

. ~ ~ 

~lU1UflU'I1~N 

flU 

ti'l11'lUI~U 

36,000 urn
 

fili\'!'l
 

.. 
fl eJ 0.355 kw-hr 
.. 
fl eJ 2.84 kw-hr 
.. 
fW 85.2 kw-hr 

fieJ 85.2 x 3 ~ 255.6 urn ("lfil'lrl~l 

6,000 um 

6 
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4,500 iiill fl1lJ
 

•
 
180,000 ;ilJ) 

1,500 111'11!1MilJ~€!I~€!lJ 100 \111
 
•
 260 111'11tl1~l11	 20 ilill111lJ 

75 111'11Il1n€!	 10 ilill111lJ 

60 ilill111lJ	 1,320 111'11 

48,155 111'11 

36,000 111'11fi1Ii'Hf1lJ~llJ 6 f1lJi!ll~€!lJ 

84,155 111'11fl'lIi'JlJi~ u 
• 

111HU1t1 100 ;ilJfi.lIi'Jui:lu 70111'11 
• 

:. 1lJ 11~€!lJ'li1oU'l1ll~lJ'''' 180,OOO;;1J fl'lIi'J1Ji~lJ 126,00011111 

126,000-84,155	 41,845 1111' 

•+ IJt iI ~ 

lI~lJ If! 210,240 'IIlJ) 

4500 iiill111lJ 45,000 111'11 C,;loU',1 

1I~~ 1mi!ll~€!1J 
•

111~111 

100 \111 

20 il111111lJ 

1,500 111'11 

260 111'11 

Il1n€! 10 ilill111lJ 75 111'11 

60 iihl11lJ	 1,320 111'11 

48.155 111'11 

, iI • .<!II 
= 6,000 111'11IHil1~f1lJHU I f11J~€!ljl€!lJ 

54,155 1J1'11fijlli'Jui~'U 
• 

11f11'\J1t1 100 ~lJtijllll'Ul~lJ 70111'11 
• 

:. 1lJ Il~€!lJ'li1oU'lll1~'U'''' 210,240 ;'11 fi"li'JlJl~lJ	 147,168111'11 

93,013 1J1'11fil'1~'''' 147,168-54,155 

n1 h~'~lliml1lJ1,rl1fi1 1ili1t11 '11 fll111i'1~1f1~€!~ 40,000 111'11 

~:::llln€!fl111 93,013-40,000 = 53,013 1J1'11 

:. \llfln1'1fli~1I11"~1li'n'ltrh\l:::111lJ11IlRU'l1lJillflltl1u I !~€!lJ, 
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z .,;
flHI'l 

I 

2 

3 

4 

5 

,.: 
'1fUlUJ\!,IU 

('II") 

6 

8 

6 

7 

7 

.
 
4 

U'YI'YI 5 

;: , 
'JIU illJ \I ,IU1J1~ 

lf111 '< 'II" ) 

9 

8 

10 

9 

9 

;illllinu \I' IU'" 

( 'II" ) 

lliil11J1HI 

.1 tJI~''\JUt i'I 

.;
;i1111U'II"I'1'1 

'l'ilI Ii' ('II") 

11111 
.; 

(1I1lW) 

I ( 'II" ) 

7 

5 

4 

5 

6 

2 

3 

3 

3 

2 

24 

24 

24 

24 

24 

11.50 

11..55 

IU8 

11.55 

11.56 

I 

. . 
111 fl;iu ~111 il 1.li'il~lJ I li'11 

. .. 
<::I 'iI'" ...." .., ""I ..... 

lJli'rllfl1UKUDflll1~ 6-6.5 l'lfUl'UlJ 1'1 , 11llfUflll1lWtW'l'l20-25 nru. . oQ . . 
;iu lliillJlJ1W 1J1~l'hll~:::\11ItJ'fM 1"D~~ 1flilfllJlU:::t'!J'h~ilijymlJ 1flnl~D~1~fllllJ 

l"D iJnful'hu~llVflIlNUtJDfl'i1lf1tJlJ1flflfl116-6.5 1'lI'1l9lllJI'I11lilnU 0.2 l'lfU9lllJI'I1 J'lfllfl 

111~(J UtWfl11lf1tJlJ1flflfl1120-25 fli'lJ llilnu 2 fli'lJ 

~1l~1U~ 'hjil11J1HI~U,tJ'~ lliil1lJmnilltJH~111 i~ l'I'f'1:::1tJ'il~'\JtJ~';U~1U~ 111li 
" • ..t 

iJilfllJIU :::1i'l1l1~ nnu '\JU'''IKUl'hu~U OflllNIlIl:::'l11lfllflil 111lili'lU 1tJl'l1lJii'fllJ IU :::'\JtJ~ 'JIll 

illJ\I'W ~UillJ\l1W1Jmhll ~ulliillJlJ'w1J1Hhu~'l11'ltJ1fhl' 

-48



4.1 g,I +'W1- .4,'jI d..,t 'jI":' .......
 
U111 I1n 'Yl fln!J Ulfl1!J~'IJ'U!U'IJ 11U>I'U!J>I '1.1 lJ>I'I'IU 11 Ill!J'IJ11l1f'U Dl'11 Nnll1111111111n1:;'111 nu 

.1 •• ~ .. ~ ~ '" '1-"1 ~ , ~ 1 d d '1' •d • d
1Jl1l'IJ'U'Yl1Il1Tll11f1l1il'U'II1'IJ!J~'IJ11Il11.WlIUtl 1J >I!JOWlfl "1 iWIIlMl1l1mU~ lJn11Jl111111111U~ 

,r11I'1lUU1il!Jllm'1~ uae Al1lJfflJl1'U£'IJ!J~nl1'In~H'o~nA11lJ'11JUlj'UQ1 

'" . . . 
;l~U'Ulilmlj'U Tll111 ~iJ i]Jlll;l~ n <illil~f111li U:;IUnu'U '!filil'IJ!J~1U Innol1>101i'uuu1u 

.... .... .... .;, .1 d .. , 'j/ ..; ~ .., .<::I Q& .d.._ 
Inl1Ul1:;O:;'I'I'II'b'I'I'IlJ'IJ'U 'lI~ U:;'I1l IfTll11f111!J 'U'111'IJ!J~'IJ11Il1tl 01i1'IJ'U Ul1:;!J1 UlJn11 'U11:;UU 'U1 

IIlJ~ n fflJ11i'1 'U rnr fllUfJll Ii~lfl:;1'Urm '11 N1'U 
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IIlflN'Illn n 

11111
 
I,
 

~ d 

(1111") 

1
 6.7 27.69 11.3 

2
 6.6 27.95 11.3 

11.33
 6.7 27.47 

27.614
 6.7 11.3 

6.6 25.66 11.32
 1
 

2
 6.5 25.40 11.3 

3
 6.5 25.56 11.3 

4
 6.6 25.63 11.3 

1
 6.6 11.43
 25.00 

2
 6.6 24.32 11.4 

6.5 24.60 11.43
 

4
 6.6 24.20 11.4 

4
 6.6 11.425.27 

2
 6.7 25.05 11.4 

6.7 25.413
 11.4 

4
 6.7 11.425.41 

6.05
 25.01 11.3 

2
 6.0 25.17 11.3 

3
 6.1 25.00 11.3 

4
 5.9 25.02 11.3 

6.26
 1
 23.71 11.2 

2
 6.1 23.69 11.2 

6.13
 23.87 11.2 

4
 6.3 23.81 11.2 
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'"'lIfifl '"';Ufl 'IlUlfi 

(I'lltl~lll\ll1) 

~ 

'llll1U fl 

(fli'll) 

mll 

- (1Ulfl) 

7 1 6.3 21.10 11.1 

2 
- ,, 

6.3 

6.4 

21.25 

21.17 

11.1 
, 

11.1 

4 6.3 21.01 11.1 

8 1 6.1 20.57 11.3 

2 6.0 20.43 11.3 

3 6.0 20.31 I 11.3 

9 

4 

1 

2 

3 

6.0 

6.5 

6.4 

6.5 

I 

\ 

I 

30.47 

24.03 

23.97 

24.03 

11.3 

11.4 

11.4 
I 

11.4 

10 ~ 
4 

1 

6.6 

6.4 

23.98 

20.25 

11.4 

1l.5 

2 6.5 20.19 1l.5 

3 6.5 20.20 1l.5 

11 --t= 4 

1 
I 

2 

6.6 

6.1 

6.0 

20.20 

22.85 

22.69 

1l.5 
.

1l.5 

1l.5 

3 6.0 22.70 11.5 

4 6.0 22.68 [1.5 I 

12 1 6.5 24.91 11.4 

2 6.5 24.80 11.4 

} 6.6 24.75 11.4 

4 6.5 24.77 11.4 

13 1 6.4 20.21 11.4 

2 6.4 20.17 11.4 

3 6.4 20.16 11.4 

4 6.5 20.07 11.4 



.; 
'lI"'I1.. 

14 

15 

16 

17 

18 

19 

20 

h 

~ 

-

, 

I 

~ .; 
UlMUtl'lIll'l1 ~1l1" rJ<ll 

(! 'ltll ~ IlJ..1 ) (0111) 
~ d 

('1l1'11) 

1 6.0 22.71 11.5 
, 

2 6.0 22.60 11.5 

6.0 22.67 11.53 
~ 

4 6.1 22.63 11.5 

1 6.5 24.79 11.6 

2 6.5 24.85 11.6 

3 6.3 24.81 11.6 

4 6.4 24.81 11.6 

1 6.6 25.68 11.6 

2 6.5 25.61 11.6 

3 6.6 25.72 11.6 

4 6.6 25.70 11.6 

1 6.3 22.91 11.5 

2 6.1 22.78 11.5 

3 6.1 22.81 U.5 

4 6.1 22.84 11.5 
--

1 6.3 23.22 11.5 

2 6.4 23.15 11.5 

3 6.2 23.17 11.5 
---

4 6.2 23.25 11.5 

1 6.3 23.98 11.7 

2 6.2 23.97 11.7 

3 6.2 23.95 11.7 

4 6.4 24.00 11.7 

1 6.2 21.53 11.7 

2 6.2 21.44 11.7 

3 6.0 21.37 11.7 
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