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'U'YJ f1mifJ
~l'Ul~ tJd1Ji'?f~1~ bbfl:::~ fl~l?f:lJ'l'ltl'U:::fl1'lvh~ 1'U'tI€J~ bfl~€J~bbtJ n b:l.l~1i1'V11'U\i1:::1'U ~~?f1:1.11'ltl ua fl'tl'U11i1't1 €J~ b:l.l~ 1i1'V11'U\i1:::1'U

1Ji' 3 'tI'U1r1'Vi~€JWl'U ~~b'lJ'U'tI'U11i1~'tI1tJ\i11:1.1Vi€J~\i1fl11i11Ii1tJbbU~'tI'U11i1't1€J~b:l.l~r1'V11'U\i1:::1'UbU'UJi'~d b:l.l~Ii1't1'U1r1b~flil'tl'U1r1 3-4

llfl~b:l.l\i1'l b:l.l~Ii1't1'U1Ii1flfl1~n'tl'U1r1 4-5 llfl~b:l.l\i1'l bbfl:::b:l.l~Ii1't1'U1r11'1;jqjn'tl'U11i1 5 llfl~b:l.lm~'UhJ lli1tJ~fl~1f111:1.1fl1r1bBtJ~'tI€J~

bfl~€J~flli1bbtJm:l.l~r1'V11'U\i1:::1'UbbU~bU'U 3 'l:::t'l'U1Ji'bbn 5 €J~1'11 10 €J~1'11 bbfl::: 15 €J~1'11 bbfl:::B\i1'llfl1'l'l;jlj'U'tI€J~bfl~€J~flli1bbtJfl~

fIll:1.1b~''l€J'U 20, 30, 40 uae 50 'l€J'UI'l€J'U1Vi <;l1flfl1'l'V1r1?f€J'U'Vi'U";h fId1:1.1b~''l€J'U~b'l;jm:::?f:l.l~?fli1fi€J 30 'l€J'UI'l€J'U1Vi bbfl:::,
fl11:1.1fl1r1bBtJ~~ 10 €J~1'11 ~~bbtJfl'tl'U11i1't1€J~b:l.l~1i1'V11'U\i1:::1'U1Ji':I.Ilfl~?f1i1 fi€J'tI'U1r1b~mi'1'Ul'U 0.1 ii1flfl1:1.1 'tI'U1r1flflWill'U1'U 0.6,
il1flfl1:1.1bbG'1::: 'tI'U11i11'1;jqj 9.3 il1flfl1:1.1 lr1tJHbdfll 6.37 'U1Vi

Abstract

This research has senerated and studied the performance of sunflower seeds separator. The size of

sunflower seeds can be divided into 3 sizes at the same time, which is the size sold in the market. The size of

sunflower seeds is as follows. Small seeds are 3-4 mm long. Medium seeds are 4-5 mm long and large seeds

are 5 mm. The slope of the sunflower seeder was divided into 3 levels: 5 degrees, 10 degrees and 15 degrees,

and rotational speed of the screening machine at 20, 30, 40 and 50 rpm. The three optimum tipping speeds

were 30 rpm and the slop is 10 degree, which separated the maximum sunflower seed size. It is small, 0.1 kg

mediu~, 0.6 kg and large 9.3 kg, it takes 6.37 minutes.

Keywords: Suflower seeds, separator, performance.

1. 'lJ'VI"h
'V11'U\i1:::1'UbU'UVl'1jthj''U~iJ'U'V1'Ul'V16'11fll1JB'Ut'l'U 3 'tI€J~

Ia fl 'l€J~fl~m <;J1flt, b'I;j~€J~ bbfl:::U1Gi":I.IJ1JJ'U U'l::: b'VII'll 'V1tJiJ

fIdl:1.1 Ji'€J(Ifll 'l1 -Ub:l.l~ r1'V11'U\i1:::l'U b~ €J?f fl Ii1J lJJ'U:I.I 1 fl fl 'htl fl:::

100,00 til'U r1€Jfl'V11'U\i1:::1'U?f1:1.11'lmJ1:1.11vi1U'l::: ltJ'1j'U1Ji'mh~

'l;jfl1fl'l;jfl1 tJ \11 flfl1'l6'11'll\l'tl€J~ f1'l:l.l~~b?f'1:1.1fl1'lbfl~\i1'l'Vi'Ul1 iJ

fl1 1:1.1~ €J~fl1'l b:l.l~ 1i1'V11'U\i1:::1'U b~€J uu fl bU'UJ1:1.1'U'V11'U\i1:::1'U
o I I ~ ~ ~ 0 I
u'l::::I.I1ru 30,000 \i1'U fl1f1b:l.lflli1'V11'U\i1:::1'Uu'l:::mru 90,000

til'U b:l.l~1i1'V11'U\i1:::1'Ub~eJ'tI'Ub~tJTth:::mru 1,000 til'U uae
b~~Ii1~tl~U'l::::lJ1ru 500 - 1,000 tiltl [1] lli1tJ~tl~~'Vhfll'i

U fl flli1 eJ fl 'V11'U \i1:::ltl1Ji' u n 'U'1 b1 rum fI fl fll ~ \i1eJu ~ 1.:1 uae
Q..I 'U Q..I , <::Ie;'; oJ CLJ QJ dc:l Q..I I

\I~Vl1 V1<lYnj'lfl biJ'UVI'tN 1'U'l~Vllr1'Vll.l fl1'lU~ fl'Vl1'W iii :::1'WeJtJ 1~

u'Vi1'1;jfl1tJbbfl:::b u'U\i 1'U1'Um fl bb.rfl11:1.1~ €J~fl1'l'tl €J.:It:-J~ \i1nru'l'l

\11 n b~ ~ \1I'V11'U1i1:::1'UiJ~ 1 fl bbl'l'i 1 tJ1Ji' \I 1 fl fl1 'iU ~ fl b~ ~ Ii1

'V11'U1i1:::1'U'tIeJ~ bfl~Ii1'lfl 'l1 'U ~~'l;jl \11fl'Vi'U~n cJ~fI~iJ'i1 tJ1Ji'u€J tJI '

'tI eJ.:Ibfl ~\i1'lf1'i 1 tJ~~'l;jlli1 flVi'U ~ cJ~bUWb 'U'U b&il.l fi €l't11 mssn u,
u'U'U b'I;j:l.l1 'i1:l.l hJiJ fl1'iflli1 uufl'tltl11i1't1 €J~ b:l.l~ r1~hJ1Ji':I.I 1 \i1'l.l!1 u
b~eJ bUtlfl1'ibbnuru'l;jl1 Vfbfl~mf1'i~Uflfl'V11tl\i1:::1tl1 tl~~'l;jlli1

~ v

fl'Vi'U~ ~1 ~ tJ~ ~1Ji'n bbu1 fi 1i11ufll 'i?f~ l~bfl ~€J~flli1 uum:l.l ~ r1, v

'V11u\i1:::ltl 1 tl~ fl~ru::: fl ~ ~ eJ'I;j:l.lu n \i1:::un 'i .:I'tItl1 r1 'i 1'l1~ fltl, v

,J1tl1tl 3 'tItl1r1b~eJHflli1bbl:Jfl'tltl11i1't1eJ~b:l.l~r11\11tJn:l.lm\i1t){

1~vhbUtl~tlfi1~~ lr1 u1 -Ubb'l~ m~ tJ~1 Vfb:l.l~1i1'V11tl\i1:::1tlVl~ r1boU1

1 '\J1tl'tltl1r1'i\i1:::bbf1'l~~~eJ~fl1'i ~~b~eJ.:Iflr1bbI:Jm:l.l~r1'V11'U\i1:::1tl
v

d\l:::'1l1tJflli1b lfl11 tlfl1'iflli1bbtJfl 'ill.1~.:Ifl1'i1 -Ubb'i.:l.:l1tlfltlbbG'1:::

bUtl fl1'i b~l.Il.I a A1't1 €J.:It:-J~\i1nru?l1Ji'B fl Ji'11:J ~.:Id~1~1:J1Ji'
'\J I 'U I

'111 fll 'l;:1 fl~l~l'Wl~ tJVl bfl tJloU eJ~ bYl eJ;:1fl~l fll 'l<1{1~ LfI~eJ~A r1

eJ~fl8 €J~?f1'i1. [2] ?f~l.:1bfl~€J.:IHl.Im\i1eJ{~n'tltl11i1

bb'l~.r 1 bUtlJi'tlfi'l~~ 1 tlfl1',j'Vh~ltl'tl eJ.:Ibfl~€J~A ()1bbI:Jm:l.l~r1
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n11th~'Illl:hl1n111~~U'l11~'l1'lIm!"l<1Glfl<1Uf11 f1~~~ 1

17 - 19 'W~"d1l11'1112561 ru mn'l'VlE.ll~m'Vll'llul"ihl'1111~1'I<15GllU 'l'VlE.llL'lI~Glfl<1Um

'Vll'Wl'ld''W 'lJ'Wl(i1'lJeJ~bI'11eJ~AeJ 0.75 b:JJ1'I'l x 1.50 b:JJ1'I'l x

1.40 b:JJ1'I'l1-ffbb'l~'illn:JJml'leJ{:JJ1'V1:JJ'WbYHnG'lm-dtm~m'lJ~1, v

l'I~bbn'l~:JJlvllnl'l'Vl(i1G'1eJ~11nl'lA(i1'il~1i b1G'll~'W1Vn 'Wnl'l

'Vl(i1G'1eJ~Hb:JJ~(i1'V11'W1'I~1'W~~Jl'V1Un~~Lb~ 5, 10 uae 15

rnl:1 n ~lJ e.Ja \11 n nl'l'VI(i1 a eJ~ LlJ ~(i1'V11'U1'I d''U~:wJl'V1Un 5

111l:1n~:JJhoffL1l:1l 3.20 mVi 10 n1l:1n~:JJ H'L1l:1l 5.10 'U1Vi

bbG'l~ 15 111G'1n~lJ 1ib1G'll 7.15 mVi

ru.limru ~'W'1l1bbG'l~l'1ru~.[3) l~vhnl'l~n~le.JG'I

'1JeJ~'i:1'il~CJ~:W vi eJ?I:JJ'j''ltl'W~ uae btJ~ CJ'UbViCJ'U~(i1 n ~ b'VI1 ~ btJ ~ eJn

b:JJ~(i1'V1l'WI'I~1'Wbb'U'U1 ibb 'l~b 'VI~CJ~ 'l1'il~CJ~vhm'l~n~ll~bbri
v I "'1 d ~ v 0'1 d d

eJl'I'll m\iu eJ'Wb:JJG'I(i1'1J'W(i1e.J'W~lJl bul m~'VI'U blJ G'I(i1I'll llJ b'l1 'l eJ'U
d ,d co: Q.I d

'ill'Wb'V!lCJ~~'Ull bmeJ~n~b 'VIl~b:JJG'I(i1'Vll'Wl'I~l'Wbb'U'Ubb 'l~b'VI1CJ~
d Q.I "II ~I ~ d Q..I

n'Wb ~ G'll u'Wl'WeJ'W'VIe.J'W~ bu1 n'l ~'VI'U bu'W~'W b'VIG'Im ?I~'leJ~

m~'VI'Ub:JJ~(i1b'V!:JJ1~?I:JJ~?I(i1~e)I'I'llnl'lUeJ'Wb:JJ~(i1 100 n1G'1n1':JJ,
~eJ~,1:JJl:l l'U'We) 1'I'l1 nl'l'U eJ'W~ b'VI:JJ1~?llJ~~(i1 ua ~~ f111lJ b~,

'ill'Wb 'VI~CJ~n~ b'VIl~ b:JJ~(i1 1400 'leJ'Uvi eJ'W1Vi dJ'Wl'Ill:JJ b~''ill'W
d d 0 <v d IV -d

b'VI1 CJ~ 'Vlb'VI:JJl ~?llJ ?I 1 'VIsu nl 'ln~ b'VIl~ b:JJG'I(i1'Vll 'W1'1n'W lJ

tJ'l~~'VI5f1l~nl'ln~b'VI1~bQ~CJ 36.52 btJeJ{b~'W\;) 1'i(i1btJ'U

btJeJ{b~'W\;;b:JJ~(i1n~b'VI1~bQ~CJ 76.61 btJeJ{b~'Wtli' 'Il~bn(i1'illn

btJeJ1b~'Wtli''l1:JJ'1IeJ~ btJeJ{b~'Wtli'fl ~ b'VI1 ~1~ blJ~ (i1b~lJ bQ ~ CJ 68.02

btJ eJ1 b~~tli' 'lllJ n'U btJeJ1b~'Wtli'b:JJ~ (i11um 'ln~ b'VIl~ bbl'lfl'lXfl

b~mJeJmQ~CJ 8.59 btJeJ{b~'W\;l ~1'Wbl'1~eJ~n~b'VI1~b:JJ~(i1

'VIl'Wl'I~l'Wbb uuu 'l~ b'VI~CJ~ unui ~G'll u'Wl~~~e.JU~ bUln'l~'VI'U

bU'W~'W~ b'VI~ m u'Wl?lmeJ~ n'l:::'VI'U b:JJ~ (i1~ b'V!:JJl :::?I:JJ~?I(i1 ~, ,
e)mlfll'lueJ'Wb:JJ~(i1 125 fi1G'1n1':JJvieJ~,1:JJ~ bU'We)l'I'llnl'lUeJ'W
d d d d co:
'VIb'VI:JJ1~?I:JJ'VI~(i1 bbG'l:::l'Ill:JJ b'll'ill'Wb 'VI1CJ~n~b 'VIl::: b:JJG'I(i11600

'leJ'U ~eJ'W1Vib U'W1'1l1:JJ b~,'1J eJ~'ill'Wb 'VI~tJ~~ b'VI:JJ1~?I:JJ6'i'l'VI1''U m 'l

fl~b 'VIl~ b:JJ~(i1'V11'W1'I:::1'W1'i(i1bU'Wb tJ eJ{b~'W\;; n~ b'Vll~ b:JJ~ (i1 24.36

LtJeJ1b~'Wtli' 1'i(i1btJ'WbtJeJ1b~'Wtli'n~b'VI1~'il'1'VIt11tJ 88.68

btJeJ1b~'W~ 'Il~ bn(i1'illfl btJeJ{b~'Wtli''lllJ'1IeJ~ btJeJ{ b~'Wtli' fl~ b'VI1 ~ 1~

b~:JJb:JJ~(i1bQ~CJ 84.8 btJeJ1b~'Wtli' 'll:JJn'Ub:JJ~(i1btJeJ{L~'Wtli'LlJ~(i1

1'W~fl~b'VI1~bbl'lfl'lXm~flUeJmQ~tJ 3.85 btJeJ{b~'Wtli'

""d d "2. 'VIt]~D'VIbflCJ1'1JeJ-l

2.1 (i1€Jfl'VI1'U1'I~1'U

'VIl'Wl'I:::l'W ~€Jl'V1tJlI'11?11'1{ Helianthus annuus L.

~(i1eJ~1'W1~1'1'V11'W1'I~1'W (ASTERACEAE 'VI1eJCOMPOSITAE)
v

?lll'Wl~'lrl'Wl'I~l'W ~~eJVieJ~~'W~'W '1 11 D1'VleJ~ D11'1eJ~

'VIl'Ul'I~l'W (ml'1b'VIueJ), D1er(i1 D1'VIeJ~ (ml'1l'1~1'Wl'lm5CJ~

b'VIUeJ ), '1JeJ'Ul'I~l'W 'VIl'Wl'I~l'W (ml'1flG'll~), 'VIl'W'VI1'W (.fIl1'11tii\

b~m~eJ'1Jm~CJ~E1eJ'1JCJ (~'UflG'll~), b~CJ~'VIEjfl-rrCJ (~'UbL~~') b'u'U" ,
tii''Ufll'l~1~~eJl1 "'VI1'W1'I~1'W" tY'WbtJ'Ub~'ll~6i'fl~ru~fll'l'lX'W

'lJeJ~'lleJ(i1eJmbG'l~ 1 'U~'U 'il~'lX'U 1 tJl 'W'VI1~ViI'1'1JeJ~(i11~eJ1VimJ 1(i1CJ

1 'UI'I eJ'U bin 'il~'lX'U 1 tJ'VI1~Vi 1'11'1:::l'U eJeJ n bbl:1~1 'W'lh~ b~'U \I ~'lX'W1 il

'Vll~ViI'1I'1:::1'Wl'lnI'l1:JJ(i1l~ eJ1Vil'l tJ bbvifl1'l'lX'W'il~G'I(i1U eJtJ G'I~b1eJ tJ '1
'VI6i'~fl1'lfl1'lt:-J?I:JJ bfl?l'lbbl11 1 tJ'il'W(i~'lll~(i1eJfl uri ~~'lleJ(i1 eJfl'il~'lX'W

1U'V11 ,rVlIP1t9l ~1i.J€J eJ tl U1lJ€J f( n~ru~~Je)':) LlJ ~ ~'V11'WI}1~lUlJ

6i'fl~ru~bU'W'VI'l~f1111CJ'VItJ(i1Jl ~1'W'U'Ub~tJ1 bb'VIG'l:JJ~~'1J'Wl(i1'lJeJ~

blJ~(i1'il~th 1 tJ~fll ibbl'lflvil~n'W 1tJ [4)

ID~F
~ 1I(lW4'1t A"1r'",""1

."d QJ co: Q,J

~u'VI 1 G'ln~ru~'1J€J~b:JJG'I(i1'V11'W1'I~1'W [5)

2.2 ~fl~ru~l'I~bbfl'j'-l'l
'U

I'1ru?l:JJD~'VI1~nltJ.fIl~'1JeJ~l?l(i1bfl~1'I'l ?ll:JJ1'ltloJl:JJl, ,
btJ'Wbnru'VI1 'Wfl1~A(i1 uumeJ1~~ hJYl~tJ'l:::?I~AeJeJn'illfl~~~ b'll

hJtii'eJ~nl'll~ l(i1CJ~ru?l:JJD~'VI1~flltJm~b'VIr;i1~'W1~bbrib:JJ~(i1~

~ 1'111:JJ nl1~ bbG'l:::I'll 1:JJ'VI'W1 vil~ n'U ua fl eJeJn 'ill fl n'W~, tJ I'I~ un 'l ~

~:w~nG'l:JJ (round holescreen) bbG'l~I'I~bbn'l~~~ (oblong

screen) I'Il:JJiA'ltil'U

3. fll'j'~lbij'Ufll'~'%CJ

3.1 fl1'j'eJ€Jflbb'U'Ufll'j''VI(i1~H)-l

, v

'lUVi 3 bb?l(i1~oD''Wl'leJ'Wnl'l~lbiJ'Wfl1'll~tJ
'U

.d G.I G QJ

3.2.1 fll'leJ nnu 'U'ULA'l<l'lAfilbbflflb:U 6l(i1V11'U1'I~'d'U

:a'U 61'd'W~~11"i' tl,j'1JeJ~ bl'1~€l~ LbCJnLlJG'I(i1V11'Ui>\~ l'UtJ'j'~ nnu ~l CJ

1. b~l:11 bvieJ11'1'l~?l11~~b'VI:JJl~?llJviml'1~eJ~I"i'(i1LbCJmlJ~(i1

'VIl'Wl'I~l'W
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17 - 19 Yi~~mfllJ 2561 ru lJVlllVltJl~mVlfllt11<11hl'l5lJ'IfI<l~<11tllVltJlb'(J\iI<1fl<1t1f1'l

2. \il~bbm.:J b~eJ1 Vl'1~\il1lJ'U'Ull'!~tifeJ.:Jfl1'l'1JeNVieJ.:J\il~l\i1

3. lJ
1
tlb\ileJ1 b~eJ~ltJ"IIGi'm'U1,x1lieJ'j'~'U'U

4. bi')tJ1 (eJ\iI\il'llVl\il) bVleJVl\il'leJ'Ufl1'lVl1.:Jl'U1,xlJ

tJ'l~~Vl6nl"11\illlJl\il~tJ'l~~'1A,
..J 01 ' d <OJ " ""3.3 61d'lJu".i::m)U\ill~"l 'lJeJ~bf'l'H)~f'l\ilbbt'.lm:W~fWVI1'lJ\il::d'lJ

1. ~11'!'leJ.:J1'UblJ~\ilVll'U\il::l'U

2. 11'1'l.:J?i~1.:Jbl'l~eJ.:JAl'!bbtJmlJ~\ilVll'U\ild''U

3. lJtlb\ileJ1

4. bntJ1Vl\il'leJ'Ubl'l~eJ.:JA\iI bbtJmlJ~\ilVll'U\il::l'U

5. ~ltJ"II1'U

d oJ d QJ

4.1 ~~m':i'VI\il~eJ~'lJeJ~bf'l':ieJ\lf'l\ilbbt'.lm:W~\iI'VIlt!\il::d'lJ

\ill':il~~ 14.1 [:.J~n1'lVlI'!~eJ'Ufl1'l'V11'11'U'UeJ'Ibfl~eJ'IAl'!bbtJmlJ~1'!

'VI1'U\il~l'U 1'Ufl1'lAl'!bbtJmlJ~I'!Vll'U\il~l'U'ih'U1'U 1 0 fi1~ n-rlJ 1 'U

fl11lJb~1'leJ'U 20 'leJ'U/'U1Y!

'U'Ul\i1 b1~1
fl1llJb~tJ.:J

" 1VlD) ('U lY!)
(eJ.:JA1)

b(;ln nm.:J

(nn.) (nn.) (nn.)

5 0.2 1 8.8 15.50

10 0.1 0.9 9 14.00

15 0.1 0.5 9.4 12.05

r
f

-- 5 Oeg""~-0-. 10 Degree
--+- 15 Degree
------

':itJ~ 6 fl1'lA\ilbbtJmlJ~I'!Vll'U\il~l'U'i\'1'U1'U 10 f\t(;ln1lJ1'U~
1'I1llJb1TieJ'U 20 'leJ'U/'U1Vi

, """~ 1 n nl 'l'Vl1'! (;leJ '1"11'U1l [:.J~ 'VeJ 'I nl 'lfll'! uu nura \iI

'Vll'U\il::l'U 'ill'U1'U 10 fi1~n1lJ ~'l::vi''U1'l11lJb~tJ'I bb(;l::'U'Ull'!

'VeJ'IblJ~I'!~'1 3 'li1'1 tJ'lln{]"h~l'I1llJb~tJ'I (5 eJ.:Jl'1l) 'U'Ull'!

'UeJ'IblJ~I'!'Vl1'U\il::l'U'V'U11'!1Vlqj lJl'hJ1Vll1nb'vi1n'U 8.8
t'lL(;ln-rlJ 1I'!tJHb1(;l11'Un1':ibbtJmlJ~I'!Vll'U\il::l'UmJ~ 15.50

v
d.d a col I ~ IlJ I Q.I

'Ul'Vl bb~::'Vl'U'Ui\iln(;llH(;ln ~::lJl'll'U1Vl'Um'Vlln'U 1 bb(;l:: 0.2
, , ,

\illlJ~l~'U ;.:J[:.J~'leJ.:J(;l.:JlJ1Vl'l::~'U1'I11lJb~tJ.:JVl 10 uae 15

eJ.:Jfil ~~"II1.ril blJ~\ilVll'U\il~l'U'U'UlI'!1 VlD)EJ.:JI'I.:J1~'i\'1'U1'U 1'U rn 'l

A\illJ1nnllmru'U'Ul\i1f1(;ll'1bb(;l~b~n 1I'!tJlJf'ilJ1V111mvilnu 9

bb~:: 9.4 ii1~n1lJ\illlJ~1~'U bb~~Hfb1(;lleJci~ 14.00 bb~~
v

12.05 'U1Vl\illlJ~1~'U

\il1':i'N~ 4.2 [:.J~fl1'l'VlI'!?ieJ'Ufl1'lv\'l.:Jl'U'VeJ.:Jbl'l~eJ.:JAmbtJmlJ~1'!

'Vll'U\il~l'U1'Uf11'lAl'!bbtJmlJ~I'!'Vll'U\il~l'U'ill'U1'U 1 0 fi1~n-rlJ1 'U

1'I11lJb ~l'leJ'U 30 ':ieJ'U/'U1Vi

1'I1llJb~tJ'I
'U'Ull'!

" 1m\!
b1(;l1

(eJ.:Jl'1l)
tan n(;ll.:J

('U1Vl)
(nn.) (nn.) (nn.)

5 0.1 0.8 9 14.00

10 0.1 0.6 9.3 6.37

15 0.1 0.5 9.4 6.20

10r---------------~
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I V c; v
OJlf1f111VlIll~ 'ElW,/Ul1 e.J~'lJ'El~fll11'l1ll LLtJnura IIlVll'lJliI~l'lJ 'lJ'lJll1l

~l'lJl'lJ 10 nl~fI~)J ~l:;IilUf111)JLFJcN LL~~'lJ'lJll1l'V'El~LlJ~IIl,x~
f111lJbFJcn

"
Ll~l

ian fI~l~ 1'V1q)

3 ~1~ oJllfl:!ril~l'Il1lJbFJtJ~ 5 'El'lf'll 'lJ'lJllll'lJ'El~blJ~1Il
('El~f'll) (mVl)

(nn.) (nn.) (nn.)
Vll'lJlild''lJ'lJ'lJlI1l1'V1q) ilfilt11'V111mvhnu 9 nl~fI~lJ 111ltJHi 5 0 1 9.0 7.3

Ll~11'lJfllllLWmlJ~IIlVll'lJlild''lJeJ~~ 14.00 'lJ1VlbL~~~'lJ'lJll1l 10 0 0.9 9.1 7.1
c.: QI~VIQJ OVd

fI~lH~n OJ~lJA1'lJ1'V1'lJmVllflU 0.8 LLi;1~0.1 IiI1lJi;11IllU '1l'l 15 0 0.7 9.3 6.3
d v '" dv v ve.Ji1leJ'li;1~lJlVllvIllUI'I11lJL'EltJ'l'V1 10 LLi;1v15 eJ'lf'll OJvViU11

" I v 1 ,v 1"" 1 ~ ,b)J~IIlVll'lJliI~l'lJ'V'lJllll 'V1'lJtJ~l'I~ IIlOJ1'lJ1'lJ'lJfI111'l(illJlfln11

fl'iru'lJ'lJlrfli;11~bLi;1:;L~flll1ltJilfil'Ul'V1,l1mvhnu 9.3 LLi;1~9.4

nl~fI~lJliI1lJ~lIilU LLi;1~HiLli;11'El~Vl 6.37 bL~:; 6.42 'lJ1Vl

Iill1l'l~ r.3 e.Ji;1f11lVlIll1.'l'ElUnwA'1'l~1'lJ'V'El~LI'I~'El~AIIlLLtJmlJ~1Il

Vll'lJlild''lJ1'lJfI1lAIIlLbtJmlJ~IIlVll'lJlild''lJ:,11'lJl'lJ 10 nli;1n~lJ1'lJ

" '"AlllJbll1'ElU 40 l'ElU/'lJ1V1

A11lJLBtJ~
'V'lJll1l

"
bli;11

('El~f'l1)
Li;1n ni;11~ 1'V1q)

('lJ1Vl)
(nn.) (nn.) (nn.)

5 0 0.8 9.2 10.25

10 0 0.7 9.3 9.45

~5 0 0.5 9.5 8.00

j _.,._ 5 Degee I
, --0- 10 Degree ;I --- 15 Degree !

U-li1~i..t'l(UM UHHnlU1Mm'l oJi1Mlm~1\-1rV

"atJ~ 8 fI1lAIIlLLtJmlJ~IIlVll'lJlild''lJ:,11'lJ1'lJ 10 nli;1n~lJ1'lJ
"

, ~"
OJlfI flllVlIll a 'El'lViUl1 e.JWlJ'El~flllAIIl uu flblJ i;111l

Vll'lJlild''lJ ~l'lJl'lJ 10 n1~n~lJ ~l~IilUI'I11lJLBtJ'l LLi;1~'V'\.nii1

'V'El~blJ~ii1,x'l3 ~1'l 9..hln:oll~l'Il1lJLBtJ~ 5 eJ'lfil 'V'lJll1l'V'El'l

LlJ~ii1V11'W1iI~1'lJ'V'lJ111l1'V1q)ilfilt11'V111m'vilflU 9.2 n1i;1f1~lJ

1I1ltJ1offbl~11'lJfI1lbbtJmlJ~(i1V11'lJ\l1:::1'lJ'El~~10.25 'lJ1Vl bbi;1:::~-
'lJ'lJll1ln~lH~n OJ~ilfilUl'V111mvhnu 0.8 LLi;1:::0 IiIllJ(;\'llilU

~'le.J~l'El'l~'llJ1~l:::IilUl'll1l.Jb8tJ'l~ 10 LLi;1:::15 'El~fI1 OJ~ViUll

LlJ~ ii1V11'W\l1~1'lJ'V'lJ11111'V1q)cJ'lI'l'l1Ii1OJ1'lJ1'lJ1u fI11A IIllJ1fI nll

fl'iru'lJ'lJll1lfli;11~LLi;1~L~fllI1l1'.JilA1Ul'V111mvhnu 9.3 LLi;1~9.5

nl~n~lJliI1lJ~llilu bL~~Hb1~l'El~~ 9.45 uae 8.00 'lJ1Vl
".d 0 d IV c.:

Iill"al'lVl 4.4 e.Ji;1nl''jVlIll1.'l'ElUfI1lVll~1'lJ'lJeJ~LflleJ~AlIlbLtJmlJi;111l

V11'lJ1iI~1'lJ1'lJfI1lrl(ilLWmlJ~IIlVll'lJ\l1~1'lJ-oJ1'lJ1'lJ10 nl~fI~lJ 1u

Al1lJL~11'ElU 50 l'ElU/'W1Vl

10,---------------------------------.

, ~"
OJ1 n n 11 VIii1a 'El~OWU 11 e.J~ '1J'El~fill fI (il uu flblJ a (il

VI1'lJli1~l'lJ :,11'lJl'lJ 10 n1i1f1~lJ ~l~IilUAlllJLBtJ~ bbi;1~'1J'lJl(il

'V'El~blJ~(il,x~3 ~" Ulln:Ol1~1'I11lJLBtJ~ 5 'El~f'l1 'V'Wl(il'V'El~

LlJ~(ilVll'lJli1:;1'lJ'V'lJlI1l1'V1q)ilAlt11'V111mvhnu 9 n1~n~lJ l(iltJ

1offb1i;111'lJfI1lLbtJmlJ~ii1V11'lJ\l1~1'lJ'El~~7.30 'lJ1Vl LL~~~'V'Wl(il
v ~ ,

d <::::110 IV IOJ 0 Q.J d

fI~lH~fI OJ:::lJl'll'lJl'V1'lJmVllf1U 1 bL~~ 0 \l11lJ~1(ilU '1l~e.Ji;1

l'El~~~lJl~l~IilUI'I11lJLBtJ~~ 10 uas 15 'El~f'l1OJ~ViUllLlJ~(il

Vll'lJIil~1'lJ'V'lJl(il1 'V1q)cJ~A'l11i1~1'lJl'lJ1 'lJfI11rl(illJlf1f1l1nlru

'lJ'lJll1lni;11'lbL~~b~flll1ltJilA1Ul'V111mvhnu 9.1 bLi;1~9.3

n1i;1n~lJlilllJ~lIi'(U Lbn~Hb1i;11mJ~ 7.10 uae 6.30 'lJ1Vl
"

5.61~tJe.J61n1"aVl(ilm)'l
d c.: IV I

OJ1 fI n l"aVlIll a 'El'lLAl eJ~uu fI LlJi;1(ilVll'lJliI:; l'lJOWU11

fIlllJL~'1'ElU~ 20 uae 30 ,r'lJ :,11'lJl'lJ'lJ'El~LlJ~(ilbL~n:::'1J'lJll1l

bL~~bL~i;1:::'El'lfil il~1'lJl'lJ1f1i\\AtJ~n'lJ bL~1:::tJ~b1i;11'V'El'l

fIlllJL~'1'ElU~ 30 l'ElU/'lJ1Vl,r'lJUmJtlll bb~~b~'ElViOJllrul~

I'Il1lJb~11'ElU 40 uae 50 leJU/'lJ1VlJ'lJ OJ~b~'lJ1Ii1l11~

1.'IllJ1ltl rlill LlJ~ 1Il'V'lJ111lb~nlli1bi;1 tJ Iil~J'lJ L~ 'ElViOJII ru 1

'El~rlUl~ fI'ElU,x~'V1lJIII bLfjl,,~~1.'IllJlltl1.'l1Ul11'111lJ b~11'ElU~

b'V1lJ1~1.'IlJ~'Elfl1lAIIl'lJ'lJl(ilVl~3 'V'lJl(ilA'El 30 l'ElU~'El'lJ1V1uae

Al1lJi;11I1lLBtJ'l~ 10 'El~f'l11I1ltJl(ilOJlnU~lJlru'lJ'El~LlJ~(il'V1~~

v.dv.d c.: d ci!l ~.J'V.::o.v
Vll'lJ\l1:;l'lJVI'lJeJtJVI~IIl'lJeJ~Al1lJ L111'ElUau '1eJnlllltJ VI~'lJ~lOJtJ

il.;r eli 1.'1 u eJu ue 1 'U fll'H vllJ 'Lh'::: ~VITI.n 1OW\i), tJfill ~ III ~(il ~ lJ
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\ill'U ~ l~ b~ 'il btil~'U~ ~ 'il 'il~VI~'il bl'lMlJ ~ (11~ ~ (1Il'1llJ'l'll 'il~ 1'1~ urn ~, v

~~ b~'UbVI~1~tl'l~11'V16.fl1'i'1~ (11~~

6. be:Jm11'ieh:jB.:l

[1J fI'llJ~~b<:l~lJn1'lbf1'13m f1'l:;'VI'll~bf1'13I'1'Hb~~<:IVlf1'HU.

2542. b€lf1<:11'ltl'l~f1El'lJf11"j;;llJlJtl1 "b~em)'U1I'1I'1f11"j~~b<:l~lJ

f11"j'\.J~f1'V11tll'1~ltl1'Utl"j~b'VIf'11'V1CJ.. m~'VI'll~ bf1'131'1"j ua ~
v

RVimru, m~b'VI'i'li., ,

[2J El~ G18 €H R 1 "j 1. 2550. "i 1'1 ~ eJ~ A (11u CJf1b lJ ~ (11(11eJf1

'VI1tll'1~l'U" .<:I1'lI1 b'VII'll 'U1~ Elbl'l~eJ~f1~ f1ru~1f'11m"jlJf'11<:11'1~

lJVl11'VI CJI~CJb'VI,l'Ilula El'l1'1JlJ~f1~'i'I'l~'Uf1"j ..

[3J ru.llfl'lru ~'U'(h, 111~f1'13ru tl.lll1'l'1L1bb~~'il~~'U5 bVif'11~~

1'l~~. (2552). "f11'l1-11bf1~'il~f1~b'VI1~blJ~(1IVl1tll'1~ltlbb'lJ'lJbb 'l~

bVl~CJ~". ll'l<:ll'l1:ijCJ<:IVl1VlCJ1f11'llVlCJ. mJ'lJ~ 2. VltJl 31-42

[4J (1I'l.UliJf1~ b~'il~1'~;;}, 'Bl'1J-11CJlJ~I'I~~f1'\.J~ . VI,r~~eJ<:IlJtll'i'1"j, ,
lVlCJ b~lJ 1 "Vll'Ul'1~l'U (Tan Ta Wan)" VltJl 144.

[5J l~~.fI ~'U~tl'l~.fl1. 2540. bVlf11'Ul~VblJ~(1I~'U6 .fl1f11'1J1,
Yl'1Jf'11RI'1~ I'lru~Vl1''i'lCJ1n''j'B''j'llJ'1J1~

""" I <U Q"
lJVl11'V1CJ1~CJ<:I~'lI~ltll'l"j'UVl'l.

[6J 11'.llr~,J <:I~ltlln"j~~,J bb~~lJru.nm R~:ijtlVl{2547.

f11"jAf1'131f11'lA(;) bbCJn blJ~ (;)Vl1tll'1 ~ltlbb~d'<:I~VillJ '1'11blJ~ (111(;)CJ

1-11'1J(1IA(1IbbCJf1..fI1 f11'1J11f'11f)"j'llJbf1'131'1'l 1'1 ru~ll'l1 f)"j"jlJ 1'l1<:11'1~.
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