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tl1lflVitJU11n1G'l ~'IVl11n'1'WU~ • 
nuvt!fCJ1~ tnCJ1~firhmJ 1ffui VJ1-!CJ wa'l'J!f urufa~ 1Nn'lf vwant vwwa7f au7fntl w'lf1'11n1 
wnf"lu ?mui ?uffvtilu m~"' u11i1n nfrucl a'eJuffJJU'iru efu~m tw'lf1 ff1U7'Yl wdthv 61::wfl 

" y ' 

thuTwt tm:: fintf-dCJ tn'lfw1nru 
' 

mu?VJnJ aa7iftwCJ1 ilrum :'J1nfl -dvw1 ffvn ruifwvrf r;Ju~??Vl!uwutf Ufl::w1w11ru wf!ur 
9 ' , _, t 

'.i~?IU'Vlfl11l.J E02-202207150007 
~fltJJ11'Wfl1'.i'1~ n1"1ffl11uvu 1~vvn 1"1fvi''llv'l Lfl'.i'I fl1'.il~tl'Y'l~'l'l1'U'lll.J'll'U 1 'U~1U'1vJ1l.J~u11 , 

., 
nvi~tf'lf ewliau Uf/:f Jn'i o'UfaDVJ'i 

'.i~?IUV1fl11l.J 020-202208160013 213 
fl1'.ivvflllUULL'1~Vl~?lvUtl'l~'U'1l.JB~V1fl1Pl'lJ'U1~ 5 kw 

J'il'lf'l'Jtr llffvffm ?1-d'CJ Twu1un1 b?ncl anCJW~JJ lirfini V7-JJ~?W'lftf ... ' . 
'.i~?IUVlfl11l.J 021-202208240001 214 
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fl1'.iL~:IJ'\.J'.i~~Vl5mwL:a'lfl11l.J~e)'lJi;i'e)ULL~'l'Y'l~'l'l1'LJLL&'f'lv1Vl~EJ~~~~'llbc.l'U~~<B'um1l.J~e)'lJ y y 
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11X?l'U'Vlfl11l.J 014-202208150014 

LL?l.:ttiliii (>l tl LL 'UU'W1)1 L 'UmLL'1~'Vl')'l't5 L~ tl1nll rrrsnnnu uu Lfl~ tl'ltl'U LL ~'l'W~ flW"1.:t'11'1..!LL?l'l €lTVll'lfJ LL 'U'U'l'l111 L 'U'11 t:-1'1fl1) 

'Vll11?ltl'U'W'Ul1 fl1)vl11~LL~.:ivi'1mfl~tl.:tel'ULL~.:t'W~fl'W~'l'll'ULL?l'lmVililVLL'UlJ'W1)1L 'U'111 u'li1mm1~V1~1.:i 9.00 ~.:i 15.00 'U. 

il fi1~1LL tl1'Vl1.:ii.J1~~'Vl5m'W'11u.:im1v'i1.:i1ufi111L uu 12. 4 % ?11m1ri'1111fi1m1l.J:ff u 1vi' L ~1fll1fl111'11flbL ~.:ivi'1t1i6~.:iL~l.JL uu 

fieiu.rr1.:i~ 1u.'1~ L U'U'Vll'IL~ti fl~ L V1l.Jl~?ll.Jfl'Ulfl~l'l1mvi'1l iJ L ~ ei.:i:u1m~uum1v\'1.:i1'1..!1JJ~uitiu L uu~u cl'1V11'u.:i1uW ti~ 

L~t11.rrti.:inum1ti'ULL ~.:ivi'1t1'W'1.:t.:i1'1..!LL?l'lti1Vil'ltlif u lni'Vl ti1.:i?lfl'1fl'il LL'1~flru~ [ 1] 1vi'v'i1fl11fiifli;1m1ti'ULL ~.:i'l'l~fl'W'1.:i.:i1u 
' 

fl11i.Jw~ti'U'illfl~'ILL1111&leimeiu 'l 1vi' 

m~'U1'UflWA1LL ~'lLLlii'1~16il.rrei~ Ll'1~-rrm~tl LLVlflliil.:tfl'U 1 tl L 'li'U rnsnuu ~ .:i 1111ti1 -&'1'.:i~~'l,Jyj)1L )111.fll ti 11li'?!i111~ 

a ru nn fl1f'1LL'1~ rmau LL ~.:i LL 'U'U~l.Jfl11l.J~ tl'UL 'Vll.Jl~ fl'Ut:-J~li)Jl ru'Ylm 11iitifl11l.J ~ €l'ULL~il fl 11i'l..!L iJ ~tl'l'W~'3'31'1..!A el'l..!.rr1.:i?l.:i fl 1) 
~ v u 'U 

t1'Vlil1 

fl11el'ULL ~.:ivi'1t1'l'l~.:t.:i1u LL?l.:imiiil'l tl Luu fl111 ii.J1~ lv'lltl:u1 fl'l'l~.:i.:i1uLL?l'lel1Vil'lt11 mtlfl11l.J~ el'U1tlLL 'U'U'Vli!.:ivl il 
'IJ " 

!'111l.JfarnL'U'U~1.:i 'l LL'1~V11fi1A11l.J:ffu1ufovi (Vll;JLLl11111L~t11) 'il1flfl11l.l:ffrn~l.l~'U~eltl'1~ 71 mm)Il'l..!bUtJfl Lllm~ti~nm 

150 'Ul'Vl 'il1flfl11i:5't1'W'Ull fl11~111~.:tLLe.i'Ul11111~'Ufl11l.J~el'l..!bL'U'U'1el'l..!fl~'l1'lfl'1l.Jl~fl (CASE 4) 1u~ti'UlL~'l'l'l'1.:i.:i1'UbL?l.:ttl1Vililtl 
'IJ 'IJ 

1~fi1tl1~~'Vl5mm:U.:i!'l11l.Jfa'U?l'lf1l1fl1W~'ULvl1fl'U 16.8 % mru~111~.:i~l11'1l.J 4 ~1 LL'1~f.'i.:iem1'1Xfl11l.J~'U'11ti.:t'Vll.JLLl11111L~t11 
'IJ 'IJ 

m 1111l.J~~ 111~'1Lle.i'l..!111111~'Ufl11l.Jfou 3 )Ubl 'U'U ~tl LLe.i'l..!111111~'Ufl11l.J~el'l..!bL 'U'U'1el'U~ L'Vl~tll.J LL 'U'U'1el'l..!fl~'l1'lf1'1l.J 1 'VlruLL'1~'1tl'U 
'U " '\J JU 

fl~ .:i1.:i nau L~ fl 1111 tllll l'lritl)~?l.:i AL~ el L ~l.JA 1tl1~~'Vl5J11'WL :U.:i fl11l.J~ €J'U~ au LL '!X.:t'W'1'1.:i1'1..!bL?l'l €J1Vil'l tl ~il fl1 )~111 ~ .:i LLe.i'Ul11111~'U . " " 

tJ'Vl~~riei 

'U'Vlfl11l.J'ii'lhm..1tim1 Pi mnms L ~mh~~'Vl5m'l'l L :a '1!'111l.J~ el'I..!~ au LL '\Xw~'1.:i.:i1u!'l11l.J~ au LL?l.:it11Vil'ltl u 'U'U'l'llm-1 u 
" 

1 ?!1'111i'll1fl1)~111fl1) fa~?l~fl'1 fH1J~i'Vltl1fl1)~111f11) l.J'V11i'Vltn'1t111'1!Jl!) l 'Vl'W?ll'l~ 

2 ?11'111i'll1el\>1?11V1m1l.JPin~1 flru~L 'Vlfl hi favt11'1?11V1m1l.J l.JV11ivit11'1t111'1JnflL'Vl'W?ll'l~ 
' ' d.J 

3 ?11'111i'll1L 'Vl fl hi 1'1v~l'l?11V1m1l.J Aru~L 'Vlfl hi fav~l'l?11V1m1l.l l.JV11i'Vlt11'1 m1'1!.!i'!JL vi'W?ll>l~ 

Email: witoon.c@lawasri.tru.ac.th 
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'.iUbL'U'UbL~'Ul))l))i'l.Jfl'J1:Ufomhwfofl1'fVll))gje)'lJ 
'U 'U 

~1'UlJ1 V'l'Ul1 'lJ'U1\il'lJB'llli'B'ULL~.:JV'l~.:J.:J1'ULL'1.:JB1Vll1lV~L'\lllJ1:;?tlJ'1:;iJ'lJ'U1\il~'U~BULL~.:JLvl1n'U 2 m x 1 m Lrn:;LlJ'Uvi'B'ULL~.:J 
" 'U 

'1lU\il)~1111um11ill.l~tii'?tV)LU'U1V'l~fl1Um'Uvi'lliJvi1tJ~.:i1'1 ~.:im"f'I~ 1 (fl) 

'.iU LL 'U'U LL~ 'U\il \iloU'Ufl11lJ~B'Url 1'\llfo fl1'.iVl\il'1B'U rl1V1f 'U ~ rnnm '.i L ~ l.lU '.i:;~Vl B.fl1V'l L ~.:Jfl11l.l~B'U vi' B'U LL ~'IV'l~ 'l.:J1'U 
" 'U 'U 

LL'1.:JB1Vil1lVLU'ULL'UULL~'UL'Vl~fl'.iULL'U'U~L'Vl~tllJ (CASE 2) ~B'Ufl~.:J1.:Jfl~l.11mu (CASE 3) Lb~:::~B'Ufl~'l1'1fl~lJL~fl (CASE 4) 
'U u 

"' ii .., ~ ' ~B'ULWl'l'W~.:!.:!TIJLLgj.:!eJ1Vll1ltl 

'11 fl ms ~ fl~1fl11l.l vi' B'I fl1'.i'1JB'lc'.l'l.J'.i:; fl B'U ms LL~:; B'lrl U'.i::: flB'U~ rl1fi' ru1.hvif u fl1'.i'1~ 1.:ivi' B'ULL ~ .:illi''ULL 'U'U'11 fl.:!1'U1 ~ti~ 
" u 'U 

-d1t11 urrnsuu ~.:JlJfl11lJL '\ll:!J1:;(1lJn'\JtJ'.i:;L Vll'11 Viti L d B'l'11fliiflnm-L'mL?l'IB1Vll1lVrl mJ-L' 1'1?1.:JLL~:;~ m.:mmK B'U LL~" LL 'U'U 
" 'U 

V'l1'.i1L'Um11ill.l~i1fl1'.i 1i'Vl~'lfl1f'ULL?l'ILL'U'ULL~'U1 V'l~mfom 'Ul1l?l1l.J1'.im ~l.lrl1fl11lJ'fo'Uil1tl 1 u~B'U LL~.:i 1~'1.:J~'U1~'11fl.f111:; 
" " 

11ri1LL V'l.:Jfll1 Lfl~ei.:ieitJ~.:imh1iJ~u~ftJf .:i~\il1.:imVlvitl 107 m2 '11l.l1'.i'1B'Ufl1LL vllvi'tJ1mrumflei.:i 1.1 tilu '11flfl11l.l~'U 

L~lJl'i''U 63.2 % L~BB'UL?l~'1LL~1'1:::L'\ll~Bfl11l.l~'U'l\i1Yl1tl 11.3 % Lrn:::i1eYvi'.i1fl1'.i1vm O.S7 kg/s 

'11 fl fl1'.ifi fl'l.fl.:J1'UW ti fl1'.i~llU'U11'i'B'ULL ~.:JV'l~'l.:J1'ULL'1.:JB1Vlvitl~th'Um "r'l'Ul1 '11'U1:5' ti rm 1 i'W~'l'l1'ULL'1.:JB1Vivivm 
" 

LL~:; 1~vi1m'.ififl~1'1l.J1'.i'1'U:::'.i:;'U'UB'ULL~.:i~.:imh11vivtifei'ULL~.:J~~~~l1ll'i1.:i 1 L-ii'U fl1LL'rl 1n1n Ll.l~\il11U~ 1 V'l'Ul1 '.i:::U'U 

BULL ~.:i~.:ifl~11i1?1m'.in'U:::L :U.:i L viriiJrimi:::L :ii.:iLl'1'.i~'ifl'1Btl l 'ULflru'fi~~ 1vit11:;uumm ~.:i 1 if LL~.:ivivifl~'U1.:i~vi1.:ieJ1Viviv'1:;i1 
"' " 'U 

1~m1eirnL~.:i~1LiJul'iei 1tJ1\1i'lu'li1.:iwu1r.Ju1vivfl~1v~ei'ULL~.:i1 'ULfl~ei.:ieirnL~.:i Hnm 1 um1uuu~.:i 3 i'u Lrim tJ~vtJLV1vu 

n'Ufl~1tl~l1l1flLL\il\ilV11lJu'.i'.il.l'll1~zj.:iHfnm S i''U 'UBmnfldc'.J%t11~vi1fl1Wi'1'1nru\h:;avi5.fl1'W'lJB.:J'.i:;'U'Uvi1B1fl11'1fa'U~ 
'U 

~\IU'U1;ffu "WtJi1i1ri1tJ1:;avi6m"W 80 % Kamaruddin LL~:; riru:; [SJ 1~~11Um'.i:;'UuB'ULL~.:iLL'U'UL~eium:;'irnm·fo~u1"W~ 

mfom uvi L U'Uil'Ud'U 1 tJ~.:iLL?t.:i~u 2 '.iULL uu ~ei LL 'Uu~faL~.:ivivifl~'U1.:i~vi1.:ieiTVi111vLL~:;LL uu 1lJiJLL~.:ivivi fl~u1.:i~\il1.:iei1Vi1116 
'U " 'U 

B1fl11'1~B'U1~nULfl~B.:JB'ULL~.:JV'l~.:J.:J1'ULL'1.:JB1ViVJVLL'U'U'W1'.i11um1vil.l zj.:ivi1fl1'.itl'ULL'l~.:Jfla1£J 140 - 200 kg. ~~fl1'.iV1\il?IB'U 

"Wu11 1:;uu~.:ifl~11'11m1nvi11~ei1ml'1mt11 'ULfl~ei.:ieiuLL ~'ILL 'U'UV'l1'.i11um L\ill.l:i:luruV1niJ1111l.l~riTVl'U\il~ ei so °C zj.:i'lf 1v 
' 'U 

n'Ubfl~ €MB'ULL ~.:i'W«.:i.:i1'ULL'1.:JBTVi VIV LL 'U'UV'l1'.i11 um hnJ ):;'U'Uvl1B1fl11'1~tl'U~ .:Jfl~11 \h:;flB'Uvl1tl~ tl.:ibt-J1 h11iJ\ii'1 

uaru tJ~ tl'Ufl11l.l~B'U lii'1u €)'1.JL ;€) L V'lil.:i LL~:;\ii'1'11Lf11B€lfl c'.11:5't11~vi1fl1'.iVl\il?lvU?lm'.i'1'LJ:;'l) B.:J'.i:;uu~.:ifl~111viv 1 off~~ VI 
'U 
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nm 72 .a-111.J.:i L~v'Y11tl1wumL~.:ibL'11u1~11mtJr11mrumu'1mrurn1l.J~'l.J (Moisture content) '11n?ll.Jn1'S~ (1) 

fl11l.J~'l.Jl.J11i115j1'1.JLU£Jn (wet basis): M,.. 

... ... . 
8. vi1'li1ilu1PJeiuYi 1 1.1.:i 7 

... . 
7. ~Vllii'.:!ll~'UV1Vlif'Ufl11l.J~tl'UlL'U'UYi 1, 2, 3 

'IJ 

... 
(m1:1J:;iu) "ln 30 mYi 

6. vi1.ffu1PJvU~ 4 lll:l:: 5 J1 '1'Ufl'l'U 5 flr.:i ( 150 mYi) 

" ..:I ~ QJ ' 

fl1'Wi1fl11l.J'll'l.J'!JB.:!e.!'11'1J1(U'YI 

m1'Y11m1l.J~'l.J'tlfl'l'Y1l.JLL~~L~v1?J1m1riv111~~m.!1m.JLL~~L~m 1ueiuu~.:i1ul'i'au 1 '\'Jvh~aru'Y1niJ 103 °c b \'Ju 
\I 'U 'U , 'U 

... 
4. vi1n11uuVinfi1eiruV1ni1LL'1::1'l11l.J:fluV1n 30 u1Yi , 'IJ , 

2. 1ei 1iXClru'VIJJi1mv1u?i1ueirnLiX.:iilfi1Lvi1nu 35 -c 

3. '111'Vll.JLLV1Vll~En 1"1L 'Uvlv'ULL1X.:i 
'IJ 'IJ 

i. btlviu.V1i:i0.:inw.1vifl11l.JfeimVit.1l.J 1vivt.1fufi1n1a.:i 

ri1a.:i1vhlhlt.1Yi 1400 w 'il1mu 2V1i:ieivi1iXLvi1nu 

... ... ' 
5. vi1'li1-iJU1Pl¬ ll'UYi 1 Ci.:i 4 

... . 
4. ~vilii'.:iLUJ'UVlVlii''Ufl11l.J~v'Ubl'U'UYi 1 - 3 

'IJ 

150 mYi 

... 
3. vhm1uuYinfi1eiruV1nfoL'1::fl11l.l:tiuV1n 30 'U1Yi '1uei.:i , 'IJ , 

1. LllviLL "1'1.:in1Lilvirn1l.lfam Yiv:w 1vim.Jforhn1a.:i1¥1vh h.1 
~ 1400 w 'il1mu 2"1'1v~1iXLvhnu 

. . ... 
lilTn.:iVi 1 n11V1~"1B'ltil€l'Ubb~'l'V'l~'l'l1'1.Jbb?l'1€l1YllilVYi&l~lli'lbb~'l.J~~il'ufl11l.Jfa'l.J 

'IJ 'IJ 

1~Wll'l.J'tl'l.J1~ 1500 W '11mu 2 'Y1"1B~ ~1l.Jfl'Ubfl~B'lfl1'Ufll.Jbb1'11ii''l.JlvHh (Variable Transformer) ~1wfotlforh1'1'Jvh1~ 
' 

:'J5fl11'Vl~'1B.:I 

n11'Vl~"1a.:im 'SL ~l.Jth~~'Vl5m'V'IL ~'lfl11l.J~B'l.Jlii'BrnL ~'l'V'l~'l'l1'1.JLL?l'IB1Vlli1V1~m tJ1 vuL Yivum-s&l~iff 'ILL~'l.J~~<B'u 
'IJ 'IJ 

fl11l.J~BmtJ u 'U'U~1'1 61 numriJ'l:iJ&]~~.:Jbb~'l.J~~i'Ufl11l.JfoU 1~£Jn1'Vl'l.J~bb 'Y1ci'lfl1bti~fl11l.Jfa'l.JL Yivmnn'Vl"1B~ 1 y.J eJ1 
" I " 

(n) tiiauLL~.:J'V'l~'l.:)1'1.Jbb?l.:JB1Vllil8°bb"1~1>11LL'Y1tl'li'~Bru'Y1iliJ 
'IJ ' 'IJ 

dv Vv """<IQ.I ti I 

111'Vl'Vl 1 ~B'ULL'Y1.:J'V'l"1'1'11'1.Jbb?l.:JB1'Vlliltlbb"1~bbe.i'l.J~~61f'Ufl11mB'l.Jbb'U'U\il1.:J 1 

CASE 

4 

CASE 

3 

CASE 

2 
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Aei eiruvt.niJVivi1.:ieiein~BULb~.:i, "C ' " ,, 
AB ~u~-r'Ubb?l.:imVi(ilEJ, m2 

AB -r.:i~bL?l'1€J1Vi(ilEJ~(1lnm:-;vi'U'U'U'J:;m'U~'U~-r'Ubb?l.:JmYi(ilEJ, W/m2 

(6) 1i1CP(T.-I;) 
'Ir= GA 

T c 

AB eJ(il'J1rn11vtm~.:im'1'UeJ.:JB1fl11'1, kg/s 

AB ~1fl11lJ~f'111l.J{Bu'ii1L·rn:;'UB.:imrnl'1, J/kg.°C 

AB eiruvt.niJVivi1.:iL.iJ1~BULL~.:i. 0c 
, " " 

d 
blJB Ill 

cp 
T, 

Ta 
A, 

G, 

u1:-;~vi5m~L ~'ll'l11lJ{ B'U ( 1Jr) AB f'111lJ?l1lJ1'Jtlfl1'JbU~CJ'U~'1.:i.:i1um1l.J{m.J'il1nbb?l'lv1Vi(ilEJb U'UV'l~'l'11'Ufl11l.J 

fauvtl-ii~1V1foBULL'iX.:i ?11m1rir11'1..!1ru1~~.:i?1lJrn1~ (6) 

T 

AB eJ(il'J1ci1urn1L VllJm1lJ1eu 

AB Bruvt.niJvfl~v1nmru~~~.:iLL~u~~i'Urn1lJ{Bu, 0c . " " 
AB eiruV1.niJvfl~v1mrul:W~~vt.:iLL~u~~i'Urn1l.J{Bu, 0c . " " 

TR 

(5) TR="!_ 
T, 

d 
blJB 

eJ(il 11ci1urn1 L yjlJA11lJ{eu (Heat ratio) Av G1~ci1u'Uv.:im1lJfaU~b vll.l:ff uvin fl1'J~~iff .:i bb~'U~ ~.a'uA11l.J·fou 
" 

1~t1Lu~t1uLVit1unumruhH1rn1~~vr.:iLL~u~~iufl11lJ1Bu ?11m1rir11'1..!1ru1~~.:i?1lJm1~ (5) 
" 

v . 

AB fl11lJ:iitJb~lJ~tJ ,% db. 
v 

AB l'l11lJ:iitJ?llJ~'1. % db. , 

M, 

v 

AB eJ(il'J1ciTUfl11lJ:iitJ 

AB l'l11lJ~tJ~b1'111~ 1, %db. 
MR 

(4) MR=M' 
M, 

(3) M,-M ... 
M.-M 

' eq 

MR 

v 

AB l'l11lJ:iitJlJ1(il'J.lj1tJbb'iX.:i, % db. 

v 

AB l'l11lJ:iitJlJ1(1l'J.lj1'UbUCJn , % w.b. 

AB m'1'Uv.:i1?ilfl, kg 

AB m'1'Uv.:i1?ilflLL'iX.:i, kg 
w 
d 

(2) W-d 
Md =--xlOO 

d 
d 

blJB 

v 

l'l11lJ~'l.!:!..111'l1il1'UbL~.:i (Dry basis): M 
~ d 

(1) M = W-d x!OO "' w 
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iiiwivY.:iLLeJUVJl'l.a'um1:w{ au (CASE 1) v::: 1 V!r11ei'vi'i1'11um1:w;ff ui.'l.:ii.'ll'l 1wit1m".i~wiiK-:iLLeJUl'll'li''Ufl11:Wfa'UbL U'U'1B'Wfl~'l 
'U '\I , '\J 

1'lf\'1llb~fl'il::: 1 VIA1BVl".i1?i1'Ufl11:W;ff'U~1i.'ll'1Bciv\ 0.6 7 bvl1 vin'11 150 'U1Vl , " 

m'V'lvi 3 ( 'll) bbi.'lWl'l~6lA 1BVl'i1'11'Wfl11lJ;ff 'U'!JeJ.:J'VIJ.Jbb\'l\'lb~f.J11 ul'i' suu V!.:ivi~l'l~ .:i bbeJ'UVJWliUf111J.Jf B'UbL UU~1'l 'l " " ... 
WUl1 f\1".i~\'l~.:J LbeJ'U\'lWl~'Ufl11:W~B'Ubb 'UU'1eJ'Ufl~'l1'lf\'1:1.Jb~f\ (CASE 4) aunsn 1V!r11ei'vi".i1?i1um1:w:ff u~1i.'lWI bL'1::: mril'lli " , 

i'ufl11l.J fa'Ubb U'U'1€J'Ufl~ '11.:J f\'1llb~ fl (CASE 4) i.'l1l.J1".ifl'1\'lfl11l.J;ff 'U'lleJ.:J'Vll.Jbb\'lWI b~t111vi'i.'l.:Ji.'lWI bb6'1::: mril'lli~l'ltff .:i LLeJuwiwi.iju 'U '\I , '\I 

f111:wfau (CASE 1) f111:w;ff u'll ei.:i'Vl:WLLWll'lb~t11v:::'11'1~1i.'lwi Ll'lt1fl1".i~l'lvY.:iLLeJul'll'li''Ufl11:wfa'WLLUU'1€J'Ufl~ .:i1.:ina:wL~ nmmw 
... ' v 

'1wimm rutl11 u'Vl:w LLwiwiL~ tn 1iii' L ~1n11mril'liiil m".i~~vr-:i LLtJ'Wl'l l'liufl11:w{eiuti-:i 15 % v ... 

Jl1'\'i.yj 3 (n) lbi.'ll'l.:JA1fl11:W;ff'U.yj'1\'16l.:J'll€J'l'VllJLL\'l\'lb~tl11'lJ~B\JLL V!.:ivi~l'l~'llbtJ'U~W!.a'Uf111:W{€J'ULL UU~1.:J 'l lVltl 

H'1'1wi'Vlwii.'leiu f1ei V1mL~wiL~t11'11u1u 1 1ifon1':w Lrn:::Lnu~1eici1-3V1wii.'leiuvitl1wun 97 n-r:w 'l'l'U11 m".i~wi~-:iLLeJuwiwi 
' " " 

I t I I.I SI 

.!ll'V'IYi 2 ('11) LLi.'l\'l.:JA1elVl".i16'11'Uf\1".ib~l.Jfl11l.Jfa'ULil€J~Wl~.:JbbtJ'U~\'li'Ufl11l.J{m.muu~1.:i 'l 'l'l\Jl1 n1".i~\'l~.:JbbtJ'U 

WI wi.a'um1:wfa'Ubl UU'1€J'Ufl~ '11.:Jf\'1:1.Jl~ n (CASE 4) v:::'111m ~l.Jfl11:W~€J'U (TR) rne 1 u\Pl eJU'l'l6i'-3'l1'UbLi.'l.:J€J1VlVltllvl?l.:Ji.'ll'lvcivi 'U 'U '\I , 'U 

1.15 bvl1 'il1nmru1ii~VJvY.:JLLtJ'UWIWl.ij'Ufl11l.J~€J'U (CASE 1) 
" 

(n) e:iru'Vl.n:iJviL ~:w~m1nnT'.i~l'lvY.:iLLtJ'Ul'll'li'ufl11:wfau ( '11) ei'vi'i1'11'Wfl1".iL Yi:wffn:w{e:iu 
' " " 

m'Wvl 2 r11m1:w{e:iuLL6l::: ei'vi".i1'11um".i L ~:wm1:w{ e:iumt11 ul'i' au LL Vl.:iviii rm ~l'lvY.:i LLtJ'Ul'l\'l.ijufl11:w{eiu 
" " 

0 30 60 90 120 150 181) 
1.06 

Time, min Time, min 

-0-(,'\SE 2 

70 

68 

66 

\.J M c 

~ 
:i 62 e .. 
Q 
E 60 
~ 

58 

56 

sa 
n 

1.20 

l.18 

1.16 

1.14 ~~~ 
~ 

---h 

1.12 

/o_o ___ o---.o 
LIO D 

1.08 

6 CAS<: 3 

-0-CAS£ 2 

m'V'lvi 2 (n) LLi.'l~.:ir11eiruV1.n:iJmt1lu\Ple:iu'V'l~.:i.:i1'UbLi.'l-3B1V1viE.lvi~~vf,mtJ'U~l'li'urr:n:w{e:i'UbLuu~1.:i 'l 'V'lu11 nTa 
, 'U '\I \J 

iii l'liK.:i LLeJuVJ ~i'urr:n:wf nuu uuGiB'Ufl~ .:J'M nm.J L~ n (CASE 4) v:::'111m ~ :wfl11:wfau ( a ru'Vl.niJl mt11 uM' e:iurHi'.:i.:i1'U 
'U , " 'U 

bbi.'l.:J€J1VJV\t1liii'i.'l.:ii.'ll'l€J~vi 68.4 °C bb6l:::mril1ii~l'lvY.:!LbtJ'IJl'll'li'Ufl11:W{€J'U (CASE 1) v:::iJ€JruV1.n:iJmt11ulile:iuLL~-3~1i.'ll'lmivi '\I , 'U '\I , '\I 'U , 'U 

.,; "' 59.3 °C 'Vlb16l1 150 \.11'VI 

~6ln1';i1:5'mb6l~v.ilu-;i1vm1m';i1~v 
ij'VIB'V'l6l'l.JB-3bbtJu~~.uuf111:wfauviii~Gi~vf'l11:w~eiumt11ul'i'eiubb~-3 

" " 
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150 'UTVi 'l'i'l.Jl1 fl1'jt1Vl~'lLL~'UV1Vl'il'Ufl11:U~tl'ULL'l.J'l.J'1tl'Ufl~'l1'lfl'1:Ub~fl (CASE 4) 'iJ::?i.:ie.ir;i 1~~hm.:i'Vll.lLLVlVlb~tl1~~L oif:ufll1 
'IJ 'IJ 

mru 5 'UL~ fltl tl tJ b ~ tl'l 'il1 flrl1fl11:Ufa'U~'1 'lfll1 b ~ tN'il1 fl fl1 'j'VlVl'1tl'l'iJ::vl1 rnssuu ~'l 1m:m::L1 '11 b vJ1 nm~ mforn fl1'j 
v 

'VIV1'1tl'll.J1 L ti~ uu L Yl uuil ';i ::~VI 5m'V'l b :a.:ifl11:U fow~v'l.Jbb ~.:i~t1viiK.:iLL~'UVlVl'il'U fl11:U~tl'ULb 'U'l.Jvl1'l "] 
'IJ " 

fl 11:U ~tl'U~ d .:i f;.1'1 ~ti~ 'U ti .:J'Vl:U bbVlVl b~ U 1'il 1 fl b~ au l 'U fl 1'jt1 VI~ .:J LU-i'U VI Vli'l.J fl 11l.l~B'\Jbb 'l.J'l.J ~ 1-:J ") 
'IJ " 

n 1'V'l~ 5 Lb'1V1.:Je.J'1rl1~'1Jtl.:J'Vl:U LLV!Vl L~ £11~ ~1'Ufl1'j msauu i.i'.:i 1 u ~tl'l.J LL ~.:J'V'l~.:J'l1'ULb'1.:Jtl1Vl!>leJ L lJ'U 'j::tJ:: L 1'11 
'IJ " 

24.0 

22.0 

20.0 
:R 0 

~ 18.0 
o--<> >; 16.0 

~---:6. 

u -0-4 FAN c 
.'!' 14.0 -11-2 FAN u 
!:E 

QJ 12.0 -;;; -: E 10.0 (jj 
s: 
I- 8.0 

6.0 

4.0 

0 

CASE 

·1.h::i1V15.fl1VH~.:Jfl11:U~tl'U ( T/T) 

.fl 1 'V'l ~ 4 LL'1Vl.:Jrl1 'lh ::~'VI 5m'V'l L ~.:J fl 11:U ~ tl'U'IJ tl .:J ~ nu LL~ .:J'V'l~ .:J.:J 1 'U mNeJTYl !>I el~ t1 VI vr.:i LL~ 'UV! VI i'U fl 11:U~ tl 'ULL 'l.J'U 
'IJ " 
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(fl) rr:n:ut'l..!mm~1mtlvfl (wet basis) ('IJ) B1>1'j1ci1'Urn1:ut'U 
.J I JI Q.f I J/ Q ii d.q, ~ I Cl.I V' 

.fl1'\lfl'l 3 fl1fl11:U'IJ'lm'1:: tl!>l'ni;'11'U fl11:U'IJ'U'IJ 8-:J'Vl:ULLVl VlLVlV1'il1 fl mssu LL 'Vl.:J'Vl!>!Vl!>l.:JLLe.J'UVlVl'IJ'Ufl11mB'U 
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a: o.ao ~ 
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0 
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~ 55 ~ 
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40 
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L;a'lfl112J-ra'UL~2J'fi'U'1'1'11i1L'Yi1nU 16.8 % mru~~Wl'l~Vl'12J 4 ~1 
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a.:i'1'iliiri1Lvi2..1~uLvfounumru1l.l~'il~-:iLL~u'il'il.a'ufl112..1{au (TR) t.J1::mru 1.15 Lvi1 
" ' " 
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(.:i) CASE 4 (fl) CASE 3 ('IJ) CASE 2 (n) CASE 1 
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