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ABSTRACT 


TITLE THE POTTERY DEVELOPMENT IN COMMUNITY 


NAKHONRATCHASIMA PROVINCE 

BY : BOONCHUB BOONSUK 

DEGREE : DOCTOR OF PHILOSOPHY 

MAJOR : PRODUCT DESIGN 

CHAIR : ASST. PROF.SAKCHAI SIKKHA, D.A.A. 

KEYWORDS : POTTERY I GROGS I KILNS I GLAZE 

The aims of this research are 1) to study the wisdom of pottery making process in 

Nakhon Ratchasima province, 2) to study, and experiment to test the local clays for their chemical 

and physical properties, including the proportion of the clays used to make pottery at Lampong 

village, Putsa district, Amphoe Muang, the proportion of the clay from Talad village Talad 

district, Amphoe Muang, the proportion of the clay from Pradoak village, Nong-Iuk district, 

Amphoe Choompuang, Nakhon Ratchasima provinc, and 3) to design and improve materials and 

Kjln and the pottery making process, and pottery designs have been studied using the research 

methodologies. 

The results of the study showed that 1) the making ofpottery in localization in Nakhon 

Ratchasima province has the same process. The making of pottery takes 7 steps which are the clay 

preparation, the grog preparation, ageing process, forming with bats and anvils, pressing designs 

into the surface of the pottery, drying process, and firing using bonfire firings. Nowadays, it is 

likely that the community will lack successors to inherit this local wisdom. 2) Regarding the 

results of physical and chemical tests of the local clay samples from the three communities, the 

chemical test results showed that the chemical contents of the clay samples were different. 

However, for the test results of the shrinkage, the water absorption, and the strength of the clay 

samples before getting fired, and during ftring process were similar except for the clay from 

Lampong village whose strength was weak. The results can be used to control the shrinkage of the 

clays and improve the pottery making process and the clays used to make pottery. 



-.. 
And 3) the development of low heat kilns can be divided into two parts which are the firing and 

fuel chambers. The inner wall was coated with ceramic fiber blankets which are detachable. Kilns 

can heat up to 800 degree Celsius. The result of the experiment on glazes under the temperature of 

800 degree Celsius revealed that there was the proportion of frit for quartz. The glazes were shiny 

for 16 proportions. There were 85 99 percents of frits, and 16 percents of quartz. In addition, the 

designs of Impala lily pots can be customized according to customer demand in Nakhon 

Ratchasima province. 

According to the analysis, it was found that the development of pottery in localization 

in Nakhon Ratchasima regarding efficiency evaluation, 1) the average score for the design and 

development of the kilns was 4.09. The suitability level of this was considered "good". 2) The 

average score for the development of glazes to suit local clays was 4.46. The suitability level of 

this was considered "good". 3) The average score for the development of Impala lily pot designs 

was 4.5. The suitability level of this was considered "good". 
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1 • "... 'I ".1 1 " , " , !!"II • .. 0" 'I :: • "1 •11fltl 'tl~ l1fltl'tl1J ua::l1fl{lm'IJ l~n l')f1Jl:: tI'lftJ~ln 1Jua:; 1J iN 1Jmlfllun1ltJ'tltJLl1JfltJ fltlfll 

11ItJ~nifflff~H ~ tJfln~ln~nifflutr1Uft1J~ij~niffl~linlni1tJua::~tJlNl1111a11:;di~fl1Jll.ulil 
... .1 .... 0'" 0 ~ l" 0 ... ... 'I "Wi'" .....4

lfllfl~1Jl:;fI'IJ L'lftJ U111tJ m a 9J1J'lJ tJl!l1an1Jl 'lffll!flH)~1Jfl !fIlfl~ l'lf lflun 'tl11tJ 1JfI 1J 

tll:;! .... W	n u a~ f'I .... ij m l ~fI~ fl ti'IJ'f1J'lftJ ~tJ ~fI h1'-h!1ItJ ff~fl1J!nljfll n n 1J l:; r)'IJ 11 ~ultJ 

.'l".1 ... "..; ..! " ... 1 ...
tJfln~lntJtI~1Jl1ngl1an! 1 tJ'tlflJ;Jafl .... 'IJ \llnml Cl u1~Ua:;ml1JfI fltJ11 an! ltJ tJ~flfl11l1f1 

(1Jfl'!l) l1alt1mh~ !'I1tJ Lijfl~!ff1Jl !ijfl~ ....n'IJ ....al C)flm~~6 .... l::llflTiltiffalLff1Jli1tJ !f'l1:lfll'lftJ::~tJ 

!N1Ua::.... 1t1m~tJ!Nl ti'IJl1nn!ltJ,rflJ;JaU'IJ'lJa ....1J1 ('tlfl1J) !'I1tJ !ijfl~ .... n'IJ .... allll1fflf1~H ~ 
.1" '" '" 4'" II ".lr, ~I ,.1'" I ..;"!fl1l1Jf'la1 Lfflf'1alua~ If'l1:lfll')ftJ::fltJLN1!flafl'IJfftJ lAlal'tl1J C)f~tJn:;I1JtJ 1J fl11f1tJfll'tll1J1fltlI 

¥ 	 • ¥ 

fllfltl1tJ'IJ~!1WUfl~fllfftlmh~~fll,jfl~titJ1Jli~u~ff,jtlrifltJlll::-W;f'llfffll \l tJ g~ff,jtltll :;-W;f'llffAl 

AfltJ~tJ (m'lfl m'!l~tJlf11J, 2539: 112) \llnml"lflfl'tJ ....'IJ!fl1fl~~tJ~tJIN1Al1JL!l1ft~ l'IJllWfI~ 
¥ 

~H ~ 'tJ~~l1ifltJfllll'1fn-1JlijA~u 
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f 	 JI"t 
2.2.1lfi~fl·nluAULH1'fltlUiithUU)\;lJ16 ;l~111f1Ufl':i'n'YfflJl tY1UHfI'fti~u 

.... A • 
2.2.1.1 Tamyae tradition (1000 - 500 B.C.) 'Yn.Jlff1m1'YU~flULH1LUfltJHLLflH 

anll ffJ1f11f1ii.J~fl~1~ih':;m.JLlfI~iia1f1a169h~ '1 L'!fU fl1m;flflfJ1tJ a16'\!fI;;fI Ufl::aUI1J~~~ 
2.2.1.2 Phimai tradition (500 B.C. A.D. 500) 'VitJlll'YU::AULHlUtJtJ'WlJUI 

~.., d. . 
~ 	 .4 

(Phimai black) fJ~H1L':iVtJ a1VL'YflflfJ1tJUfI::fl1VflU 

"" "" 2.2.1.3 Late Historic tradition (A.D. 500 -	 1300) 'VitJlll'YU~flULH1UtJtJ'YI11':i1f1 

...... 
UfI::UtJtJfI'Vi1J':i 11 ':i flL 'U1J':i 

2.2.1.4 Recent Historic tradition (A.D. 1300 - if~,UU) 'VitJlll'YU~AULH1f11V 
... "" .... .,. J &1." " .. ,,~ .. t ... ,,,

L'Yflfl'YI1tJ a1V'\!fI'UflUfI::rnmJtJ 'UUllJM1Vfl1':i'UflUfl1 L'YLLlJU11JJUUfl~LH1 LULfl1Uflfl~lflUUV~ fI 

., 0' ... 1. ". .. d ..
'VitJm~~fltYfl1 LlJflflfl11flV UflfltJ'Ul1 Lfl':ifl~lJflL11f1flUfI~flU '1 

)/ ,d" A • A. ... ... 
2.2.2 fll ':i "lfl flU 'YItJ 1U fl ':i ~ 1tJ fl~U flfl ~1tJ flfl ':i ~ 1tJ fl~U flfl tl1Ln fl1lJ 'Vi 1 ~ ~Hn ~ 

.,. ., 1 .,..1... 1 "'4 . III ..
Ufl':i'n'YtYlJ1 'VitJ11U11f1~ tJ'nWflflULflVlJ1lJ'YU tJnWtllfwflgflflAtlflU 3 ':i~V~ flfl 

~'QI' ~,f .. 1
2.2.2.1 ':i~V~lL':ifl fI~UAtYlJVfltlUU':i~1Aff1tYfI':i fltlUUfl1611':iflqfl a11~AflU 

&1 '!II' d .I!........ 1 "")/ ""
"',,!!I 	 &1
lJfl1V (300 lJ flflumtYAnfln'b' fH fl.ff. 200) CJ~':i1lJtYlJVfltJLL11f1~ tJ'nWflfltJ1UL'YV~~fllJfl1V 

lLfI~iifl1':itl~fl1fttl~fI~tltiUlJnug~tY,jvU':i~ -r.1ff1tYAfAtlU~U 1U'!f1n'fYI1if1A1':ial~ 18 1lJ'YU 

. .I,,, Q. Q '" ,. ... 1 at JI .. 4 4:111 d 
LL11 ~U flHflAIll'b'U~AULN1UtJ1.JA1~ '1 'YI1Ltl':itl~lJ':i~fl1.Jfl1VtYl':iflua::lJfll':i flq~L11 flfl 

.cS d ..,.,ef fiAQ 0' .d 
2.2.2.2 ':i~V~'YItYtl~ LtiUtYlJV111LflV1U':i~1Aff1tYA':i (l1'Y11if1A1nll'YI 8 15) fll':i . , 	 . 

d 	 )/... ... if"''' )/.. 	 "'" ... "1 
HflALmtl~ UflUIN1f11Vfll':iLN1flflHU~~Ufl~LH1 L1JlA1'Y1fl1tJfJlJ~W11lJlJ fI fl~m':ilJfl1U a11:: 

m':i lJ'rh ,~~U u':i~L'ntlh~V1titJtlUA1Viifl1':iN~f1'Vi .J~1m~111tl1.JHthufI~1u'11Uft'1Ltl1' U N~ 
1u':i ~v~dii6'Y11i'Vifltl1':iV1i nlJ6UL~VL1lJu'Vi'h~llJ1J~1lJ'Yuu,,;~d 

2.2.2.3 ff1U':i~V~~tYllJ LrlUtY,j6U':i::-r.1f11tYAfAtlU~U (l1n1if1A1nll~ 15 18) 

'Vi1.JLtl1tl~ ~U AULH1Ltl~tltJffJ1A1f11J1fl nlJ.J~lfl1tl~d'1viu tY,jvn'b'1~ffcJi~ n~m':ilJ~l1J 1fl11:: 

m ':ilJ'U 1f1111V'U Ufl~L'nWfllmnf1'ViL~llJ1U'YIU ~U':i~L'ViWfll':i N~ff'Vi1u'11 

2.2.3 fll':i'fltlU~,r1UU'ntY1fJ ~11.Jfl1i1':iUntY1n t"hLf)tl1uu\T~ ';~111f1Umn'YfflJ1 

(1n'Y1 	fllty~UUllJ, 2539 : 2) 'Vi1.J'l1LrttlU':i::lJ1W 3,000 t11J1uft'1 '~iimjlJ'b'u 11.J':i1Wtl'ViV'ViL~llJ1 
~ , 

fl~tl1ftV1.JU tilU AU U'l'UU':i 1tY1 'YI flt,n11 ri luii tl11lJ tY1lJ 1':i fl1u fll':i HfiAn l'b'U ~AU LH1nii fJwn1'Vi;l 

ua:: tY 1VnlJ flfl III 'b''U ~ ~ UIH11U'h~tlft'1vm ~1f1UU1flUm Lflfttl1.J;h~1VJ1AUffUfl~'lifl,jU 

http:fl~tl1ftV1.JU
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v v • 

'II 'W 1'W cntJ1"l nellJ ClltJn''W 'H ~W 'W tlfl111fltr'W vnr;h1Wi:: tJ:: iHH111 m 'jlJ tn tJ 1f),Jm ';i 'H ~ tl'H Cltl1J 1 Cl 'H :: 

.4 0 .. ~ Jt '1 if A tI QI" o.Q d ..A tI Q.I.d 110 

t~tl'YIltmtl"l1Jtltm tl"l &'JUCl:: tm tl"l ';i::"1I"1tJ~lHlUCl::m Clfl 'W tlfl111mmtl"l ';i ::"11 'YI'YI1Y'l1t1 

O.Q. j/ Q,.I "Q,I O.Q. 31 0 4 tI Q,I 'j) 'j/Q,I tI" .: IV "tI 
~n"UCl1t1"l111fl'Wl'H'WUCl::Ufl11Jl'Y11tmtl"l ';i:;:"1I"1t1 111flfll';i L~l:: \lfl'IJ11UCl:: lCltJ"l~"1 n !.fl'YI 

'H JJ 'Iun 11 f111tJ flllijjtl"l';itltJfll';i'l!"tJJ1cl'tl1J';i tlll~tl~tl1f1tJ!~tlfll';ifJtll.flflUCl:: t1tl"l fl'W Jnh1J 

d d '" tI <;;tl j/ III j/' '" 
';i::tI::'YI~11J';i1111'Y11itl"1ni:l'YI 16 'H';itl ';i::1J1W 1000 IJ1J1UCl1 &"~1I';itl~';itltJ'HClfll1'W'lJtl"ltll~'Wl 

• v • 

~Jjtl'YI11';i 1~ulIlIl1'tl"lil'WtI';ilflt)1'Wtm~"lll1';ilWfI~iHiil tlfl11 Q1il';itl';i l~l'Y1UCl:;: 111';ilW1"tJ~Jjtl 

Cl~'l..tl !'If'W !tli:l.fl1'J'W::~'W!Il'mfifttlllffJlmCl uvi'Wil'W';itl~i'1I1tl!f11';i~um:t'W "l U~""l~"l.fl1~ 

.fll'W~ 2.2 .fl1'J'W:: ~'WLH1~f1ritl'WtI';i::-witll~fl{(rllt1.fll~ 111 fl1J'H 11'Y1tlltiIn l'Jfit)'W f1';i ';il'Jff1J 1, 

2553) 

.fll'W~ 2.3 .fl1'J'W:: ~'WtHl~f1ritl'WtI';i:: -witll~\VI{~ nlL.fltl 1'W 'W\T ~(rllt1.fl1~111 fl1J'H11'Y1tlltitJ';i l'Jfit) 

'W fin l'Jff1J1, 2553) 
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tl1'Vf~ 2.4 11 'W~lIfl:::m::: "l''W ~'UtNl~flritl 'W 'I.h :::1ilffTNl1If (ciltl.fl 1'W ~lfl1l1111'Y1t111:itl11'ltfi{] .. 
'Wm'll'ltff1Jl,2553) 

ff .fll'Wi 1 i 11'\J6~'l111')$'W ~1'W Ifl1t1'W~iJ6~U'W Pi~I1I::: 1'W I1Ifll1ltl'W ~'W'\J6~!lllJl\!fl ~ii ~'WJ1 

~lnl1l;)lm'\J11iJn1Jt'\J1fl:::,jiJ IrI'Wd1'W11~iJ'\J6iJihl'\J1 ~'WnU~lUfl't;,th~ fll!.fl61'1tfl'lftl ,j,m11"l 

'Wm11'1tff1Jl ~lUfl'thtiHlrI'W ~lUfl11~iJ 'l 'W ~1'W 1'W 9 ~lUfl'\JtliJfl11.fl61 'ltfl'lftl ;iJtl~l'i1iJ;)lflfl11.fl6 
111:::1JlW 15 nlfll1l11l1 IrI'W~1'Utri1~flfln'W':h "~l'Wm::: l'Y1fl" ~mJ1'l'WiI 'W.ff. 2482 'YI1-l11'1tfll1 i~ 

111~tI'W~tl;)l fl Tirh "m::: 1 'YIfl" Ir1'W "l')$fl'lffl" !~ tl 'l1'fii fl 1111i 'W 11 1::: 11111 1:::ff1l II fl::: I rI 'Wff~1IiJflfl 

,. 0 'I fj/Q.I I ..::1 d d gJ 1 4 gJ • 4 Q d.c:S 1 I .c:t
~l"ltlfl1\!fl ~flfl11"l1"l1'W !fl1fl'W Itl'W 'YI11I6'W flm:::Utl'\J 111't'hml11 iJ11 'WiJ U111W'YI11t1fl11 "1"l1'Wlfl1fl'W" 

_"f ....f '" 1.d?I'" .. .II I 1.11 
1J ~ VU 'W 'W fl6 II11 fl iJ 'YIlfl fJ11J 'W ~ ii1 In::: 'W fl '\J 6iJ fltliJ fl11 111'W I fl1 fl'W C}f iJ 6121::: 111 H fliJ flfl1~ '116iJ 

, ,. ~ 4 • 0 t ,I d" 0 ~ gJ 4 I

1:::fl:::'YI1iJ~lflI"l1'W m::: ~ 'YIfl()~11I tliJ 1 m1'1t ff1'Wfl111 "'Yl16H" Itl'W'lttl'\JtliJI1I1Ufl 'W'W 'l')$111111'1t61111 fliJ 

http:ciltl.fl


t ., .. Ad , , 4 

~01l1fl1Vl1n~~HI'HJml "~llJUnVlJ" 

111'1lJAllJUl1VlJijlU·.h~Vl1'UlJllJ'UOtJlnlJYll~l1n1~ 224 l~lJli;nWl"il'lvO'.i'.ill~ 
1, " • ff/

'111,jlV&tllo~iJlJ~lJl'-nA~8dff8uhO'U0~fllJlJ ij41lJ1lJfllJ~l1h::1I1W 100 fllJ ;;A~Un:: 

O1Wll'U~;i~AO'U0~111'1lJAllJUl1VlJijF-lnA011t11lJlfl1'.i'U0~1tl10~~lJ~lJ1F-110d1l10 Ul1ri~H~fI~~ 
" . . 
A~O~'lJl~lJYlHfl1'.i~l~hflt\l' lJffUtJ l1J'.i lW fil,,.rijl0fl1ffYlHm'.iAnl~U~fl"hlmri~6lJ;;0~lJOfl 

1~lJYlH '11J'lJlIlil~ff,jViJ'tUlJd YlHl1n1~ 224 ~lfllJl~lJYlHti1fif:U'U0~mnio~l~V1'U0~ 
OffllJ'.r IYlftfl1n~llJfH~t!llJYlf U";I;;VlJ11'.inn~t21Jnn'l1ilij .., n.., ihrmio~l~v1,f~'111 'YlV 

' .. 1 0 A Q.JI '.ct ...,.t ..., ..d 
un:: '111~HlJ '.i:: 1 Ylft' llJ 1lJ 11 lflll1"1:: '111 11 n:: C)f0 tYlJ fll' lflflllJ Ifl1VlJ LO fl n flll Wl ~ 11 1:: ~1 YI 

t .. II Q , Q ., Q A Q ,d I" ,.. ., JI1flfI'fllJ'U0~ltl'.i0~iJlJ~lJ1Hl~llJLfl1VlJ 8lJUlfl'illfl&lJOfllJ~::flOlJYlUAOA1~ '1.hnfl&mn~OlJYll 11 

.... I ...... .1'" '" Q JI , A JlQ JI 0 2
lfl ~ fJ Wtl1L~ 11 l::A 1Y1 H ftn lJ l1A fI on 11 111 011 FjfflJ 'il C)f0 Fjll tl1ll1 1 tl1ll1 '11lJ If:U'' llJ 

A ...... , ~... , JI~~" , JlA ,l.., tI 

ltl'.i 0~iJlJfllJLF-I1VOllfflJ IYI 'il::11t11lJ 11 UU1J1J 11l1JlJYl11~110 'il'U O~ FjC)fO 111 fl'UlJ ~~lJlJl UU1J1J 

........ A , •.,..... • '_1 ...
m'.i1l11i m::1J1lJfl1'.iHnA AnOfl'lJfl'.i::1J1lJm'.iC)f0'U1V lJlJ'il,1JlJ 'il~UAfl~l~ lJ'illfl&fllIlIlfl 

• ,.r_I~ _I '.1 .. _I ....,. ....... ~'_I 1 .t:,JI ....

tY~l11nllJLlJntJlJUlJn~ lJ~1111~QlJ'.i:;ff~tlllJfl1'.iHn~'illfl&fllIYlld~lJ'.i:: V'IlJ '1tYov un::mnO'UltJ 

'lJlfO~~lJlIl1r1lJfl1'iHftAI~0'U1ValJtfl000lJOfllfo~~lJun::lJOflU'.i::LYlft 

ltl1 O~~lJ ~lJ lH1AllJUl1tJ1J U~iLAlIijm'.i H~~1~lJ'UO~1fllJ tl i'1110lJ n; l,7lJ fi01l1\l~1i 

o ~I .,; JI... JI _I JI '" JI Q r... 1'" _~ 0 1 ' 
m'iYll'lJlJYI'iO~'Ul~fl1J'Ul1 m::flHlJf.!flAlJ ,11 A::lflV~lJll1lJl1\! f1lJ VlU1JfllJ fl1'ilJlJ'il::m lJ'I1~ 

c1";, cI .. 2 .. " ..
l1ft~q~m'.iUltJlfltJ1 lJ ftflllW::,i1lJ~llJ OAI'ifl f1lJiJlJ 'il::~o~filLO,nr~l1l1f1Fi~ufilJ1f1AlJ iJlJ lHl 

1lJl1 ~~ '1 'il::~lJ I~111:: 'llJ1lJ ~1io~n;,JlJ ',.i1.r~lJI~Ol1 1~illJ1lJlIlfl L~O '11111fl110tYlIfl1'.i 

JI .. 2 Q "'.1 JI ... .... .... 'JI I JI , JlQ 0 '" 

Un1'il~IHl Urt11J'.in'Jfl&fl1tJlJ 'lJUnfl'Ul1 11'ifl&flnO 11'.i0110fll'illfll1\!1J1lJ flnlflv~un::01UlOOlJ1J1 

A A 0 '_1 0 , "_1C)f01110lJl lJ'ill11lJ1V~0 lJ 

'lJ'tl 11.ft. 2500 f1W 1'ill'HrtlW::tYmiJflvfln1l1V1tJ1ftVfI1f1A::1lJOOfllgtJ~m \70'11 

.; 1110lJ ffn1'ilfln1.1:;\flJ UllJ un::ftflllW:: lAlJ 'U 0~AlJ,jllJUl1tJlJ ~ijuh 1~,"Iftll HtYlIO~ 1~01F-11'il:; 
.l .. Q 0 1II Q QI , .cQ ,,,. ..., 1JlQ 

n::nlV&tJlIOOfl1l11f1nOllF-l1fl1tJlJOfl Yll 11lflflfl1ll1l1lJ111un::UflH'~ fI'i1111100lJOOflU1J1J 1111 

lUYlH~Uunfll'lilJ ,rl'.iO~J~(Stool) A:;lnV~HlJ U'ilOlJn1f1nltll'i'Ulf1WA 1~0'.f~flUfi~fl1v'lJ 
1I1111Y1tJ1fttJ uAmh~h~All1 'illflm'.i~hiijiAQU'i:: tY~tfl;~1'ifhl1.1'i::flO1J01Jfffl111,10lJ''U'UO~ 
..., t .. , ',2'" '" JI 1 JI A , JI' Q
tY~tlll lJ'UW::lJlJtJ~ 11 tt'.i1Jm'.i11t11lJ1Y1HflllJ tlHff'iH11lJ!llJ 1'1'U fI'U'U U1I11'il::1If1lJlJtYltJ 

Q 1 "'.,; JI ,l A '1'1 ' .. ~.. ",.I! ~I •.,Q ,
lJtl'.i'.il'1ff1l1- '1f1'1V VltY'iH'UlJl110lJ 11.ft. 2485 U~tJ~lItYfl1111 lJfI'U(!flH C)f~llJlJlJt\l111f10fl1'i 

1.halJtfloofl~flnlfl J~lIfi 11.ft. 2510 1~'U.rlJlIlm'iH~~1f1~0~~'UA'ULHl'111U~tJ'Uuun~''''1~ 
'i::1J1Jfll'i ~1orh~ulf'ill ~ ,f~dldO~ 'illfl1.I'fl 1'1lfll'i un:: 1.I'flOOflU 1J1J11(''''111 l1.1i' 1J1.11 ~l1.1l11J 1J 

Administrator
Rectangle

Administrator
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Administrator
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Administrator
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..;~ A." tI 'rlH 

..; tI , ...... . A if".... , "~1I 'ti' ,,, ... 
flaflf1W"'~lnUUU'rlllJlJfI1'tSlJ:... "''' '" 'tSfftlr.l1l1llJlJ2~ tI"Umf)'itNflm'fI~ llJlJf)1111ff16~111tt16l~ 

ua:a1f1a16ym an 1111 cHlIflafl801'''61Vfla1f11m8~ lJfllJlfl1 1111Jfln-n~88n n8 11mfl 

. .... tI '" '''1'.1 J! .I,flafl8111'tSlJfl1lJm1VlJ11a1V ':01' f)8 O1'''V1Vfla1f1 11n-n~"lJ O1'fflH~llJ"lJ lJ'tSlJU'rl 
Q .Q ..,.,,, Q4, .... C 1 

ua::nump mW111111i lJ mnn1f11f)' 8~UlJfllJLFn (lu all'tS(.I fln"llJ'lfl, 2546 : 76-87) 
Ct. .. J/ Q • 4 .. , .., 3. 

m:U1lJ01'Hafllfll8~iflJ"lJLH1f11lJln1VlJlI"lJfl8lJ"~lJ 

2.3.1 i'flQRU~'~~lJ If)18~~lJRlJLH1A1lJm1VlJ 
i'flQRU~d1fl'Y RlJ~'~~lJlf)18~~lJRlJlfl1A1lJm1(.1lJ \I::~ll11\llnyhn\!a ;~8~ 

a~flH,r11111~,r1lJA1lJm1VlJ'rlHiif'ffl::i'lJ88n '::V::'rl1~'11 2 3 ,Halllfl' lrJlJ~nUllla~\!a 
'tSn,r1lJ\I::lg8n"lflUlnw~jjRlJI11111::uri01'~lJlrJlJUl1~ '1 l;vn'h QflUlnWll11li~RlJU~'~lIjj 

" A~~O'tlu 

2.3.1.1 Q"aOlJfl1a 


'" 
2.3.1.2 QflffO~fllJ 

2.3.1.3 Qfllff8f11V 

2.3.1.4 Q"11lJO~1'tS~ 
... 

2.3.1.5 QflnVlJ 
... 

2.3.1.6 Q"fI::lnVfI 

2.3.1.7 flaO~~l"V 

2.3.1.8 i'~'11qj 
... 

2.3.1.911lJO~~1"V1 

2.3.1.10 \!a11a~ 

"11li~AlJQfll1VlJlrJlJU11li~AlJ~~n~11J11~lrJlJi'flQRU if\I ,-UlJ 1 ~AlJ1lJUl'1W-n1n\!a 

1'nn::Q"uHQfI~1~1I1U~1tJHtlI 'tfjjfllJiu\lo~,rJlJ'~l"O~ l'tfU Q"'1VlJ t~hjff1111'O~\I::~lRU 
, "'11......:.. I • I 2 1 A ~... ... l' " 111 'tS 9'ton 'rl"UtJ1unU"0~Q"fI::'nv"ua::Q"OU'l 1I'n0,11 Ufla1"n·nU.OllJU1\ll"0~ 

" dct - if" A if" '" A , t ,. 4 .d4 Q,I

'tSl1tJ1U'rl1l01'tS'n Ulfl'itJ~ lJ"Ulfln::fl8~.8f10\llnflUnaH "~UU01n::"tJ~U11a~flU'rl 

~11111..nuifll,-UUlrJU 2 1Jlntll~1vtiu flO Ulntll~~~hum1rJlJ tJlntll~~AlJ\!a11a~ tJlnw~~ 

A1Um1VUll::1rJUAUI11UrJ11lJ~~U1 AU111Ut.md8a:a8v" fhutJlntll~~AU\!a11an::O~;;flntJ 
o A ... I 511 ... ..It" ...... ,"rl' .,"....a1\!a LUO"lJU1~U11n::llJlJ'rl'lva::106f1 .~'tS111J1U"(.In11 "lJ"n 'tS, lJff1Uflff1l1'n0 11"lJ 

" ... , , :: .... • Q ,".... A... ~... ... ...:ifU~lV fI~ua::'fl1 lIUfln1l1n lJOn~lnUUV~l'nllfl1111U"~ 11nmUO"Ulfl1tt16 an'tltll::"o~"U'rl 

http:2.3.1.10
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"~'~ffUfl~ i1t1fyjl ff'~6fllhnhl~ if,,~U\Jflm..j'll'l~'H1V1nl'HI?J~~\JijffUfl~ltJ\Jl"f.i1dl ihJhnru 

'.cJ t d d A ,., ..:Q ='1 a d~ 4 OJ tI 
'lJ6~1~'VI ~ I'-lff1l6~ llU'H'VI ~nU~~Ull~f11\Jff l1l611'-l1U~1"~'VI ~61ln~ltJlu\Jlf1 ~61J'Vl 1'-l11'-l{J\91 f1 ru en 

hlt\J1'11 
)I • " JI" 

2.3.2 ,r\J\916\Jf1111'-l~\911fil6~if\J~\JlI'-l1~h\Jtf11tJ\J ij,r\J\916\J~~U 
., 

2.3.2.1 f1111\911tJll~\J ri6\J,,~if\J~\J ~6~ijnnl\911tJll~\J'fftJri6\J f111L\911tJll~\J 
£,., Q"ilVQJ .d Q.I d!il 51 1Q.I • "'''':Q 61

\J\J \916~l'-lffllfl\J l 'Ht'IJln\J\9111l6\9111ff1\J 'Vl~6l'H1l1~ mll'lf\Jfl'IJ6n\91Q'Vl\916~f111 ,,~if\J fltJ l 'If~~n 
" +, +"

\911~~\J if\Jlti~ u"n\J \Jf1Q~ 11~1 'l~~\JL'VIUtJ17 ~~n n1J'Vl11tJ (~\JVi~ff'IJ11) 1 ~~n ,,11\Jif\JfIln 

iI'" d iI.J '" :'1 .J iI d '" '" 0''''; iI J ~ I 'l',!j ...; iI 
'l'lffl\Jl'H\JtJ1 3 ~~n f11J'Vl11tJ 4 ~~n tI1l1l\J1'-l~\91f1ruen'Vl\916~f111'IJ\J1U'IJ\Jlfl my 'VI16~1\J 'Vl\916~f111 

!ik:l 4 Q tI , ..::::to r;I QJ" d ~ dQ d. r " c: .£ 
'l'lfN1l6111~fllJ! ff1\J I'-lffll'IJ6~fl\J\916~'VI lin'l'Ht 'VI\JtJ1 fl61lfl\Jl'H\JtJ11l1nf111'VllltJ tmll\J'lJ6~'If\J 

.t.!\ '" '" iI;jI ,!j '" 'l;jl'" d,!j lIJ ;jI '1 ;jI
flH 11l6\911~fl\Jl'-lffllf1\JU~1\916~'tJ1J'VI16ff1J 'VIfl\JU\91f1{J~'6tJfl tn6f1m1fl 'VllltJ 11f1l1l66f1 'VI'VIllfl 

~ 'I iI ~ 1 'l ;jI1 ;jI iI 'I ;jI ~I ~ ;jI '" 1 iI 1 , iI'l ;jI,!j iI '" 
1fl\Jll'VI'Vl1 fltJ 'If llm~'tJ~ l'VIlu\Jl fI"3n"\J'Vl1U~1'V11lf1 1 fltJ 'If 1J\916~U'VI~'VI161'-l1~~lff\91n 

Q 111" 4 f~.c9 oQ .ct <Vl 'l" QI<V a <IIQ,i Q

fI"3llfl\J n 1 fI\J 1~'IJ\J"~\Jlfl\J1l1n6~f11Jm~fll\Jl'HtJtJ1Jfl\J (fflltJ 1J11ru 'If'VI\J~11 'VI16'V1\J~fl111'J 
., 

16~~\J) tl1J~\J'VI;m'VIul'J1J~\Jmf1Jn\J1111l1fff12-3 fli'~ mf1'l~jj6\J1fl"\J~\Jl'll'ln\Jffil'YJ (if""u\J• 
;jl .!\ q '" '" d if,!j '1 iI,!j -~ '" ~I ' 

'l 'lflfl HH \J 1flfl \JU 'YJ\J f11 11'VI tJl'J 1Jfl\J) 'ffH U~ 1"~ 'If 11 6 u\J fl\J 1u\J 'Vl6 \J '1 tJl1111 ~1l1 ru 

'" ;jI '" 'l' '1 if iI ,!j iI q '" lIJ if.!\ lIJ " if"" iI d
25 1(l]1\J\9111l\91111~(l]16\Jn\J \Jm~tJH 'lf1'-l1'H1l1fl '1 'VI161'-l1~~lff\91nfl"3llfl\J l11~6!1l 'VIfl\JU'VI~'11 
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ffTU~'U!'I1ihrJ1J1n 2 ff1'U ~'U!'I1ihJ11rtW 1 ff1'U UVmffI1Lrl' tffl1i1'Uflflm\PlJl1,r~lJUtrTll1Lil 
'I1,jnl'UlHllJ'II'Ul\Pl lxl11J\PIl ~n 20 C}llJ.l\Plvltn{tl'11,jnm.h~t!flu 24 'lf11m• 

. ... ... '" 
lIl'WfI 2.7 f111'l1lJn\Pl'U 



19 

9J .et , , Ji d Q.I CI d _~ ~ "I " 
25 - 30 'lf1l. fl1l~1.h~1l1tu 8 'lf1l. l'HJn1l fHl 'lf~tih..I~1m'YI'W~'U'W1~'1Hl~m'Ij"U~VllI~1J'W ';i~'Wl t'YI 

'1i1ll1fJ'V'Hl1'CY~flt~1J'1' 2 lU ('CY11'fJ11J';iltu1.n1J~fJ~ mZ'CYfJ1J l'im~1J'n'W 1ij~ 'YIlfJ' 'YI)• 
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2) N'11UJ1 t'l1'Lff'tJN'l 't'1v'rlv~J1n'~ 
3) 'lJ'Nt'H{l1'11'WU1~flK1tJ'I11 UIPl',j1J~ 1'l1'"hH~m_h~'I11v\P1flUIPl~fh~'W 

'I 91...
t'l1Ij'f!U 

4 ..:!t' do ,f

4) m::;~l'W11~~'W '11 j'V VHU1~'YI'YI1'111fltJ1~'W Vfl'llV~j'fltJ'W\P1 

5) 1V~tffJ1 
6) J1~'Wffllll L~'WJ1~'W~111 H'ff1'11~UI~VlJ~'W'H'~~n'W 

y y 

fllj'\P1flUIPl~ t 'W fflJ'vluj'lW'll''W 1JallUUU'IIV~{l1mWtJ~{l1m~tJ1Lilh'll''W !1tJfl11 {l1tJ\P1::;LfitJ~ 

1 ~tJ t 'l1'i,r:u~{I~u'Wfl1'lf'W~~~'W t'W'IIw::;~'W~lJv'W 'I1lJ'W IllPll'Wi1'11~,j'W1Jfllj' lvilJ {l1~{I1tJ1 'I1,j \P11lJ fllj' 

o'lI1 j} f d ltf "dQ QI 4 Q Q.I Q d.es d ~ 
vllmw IlJu\P1~{I1mil'W tlJ'YIlJ{lfl'tJ W:::UU'W '11 j'VlJ{l1~{l1tJUm~ ff{lfl lJ~HI1:::t1'J'W lJ~U '11 {llJ!{lfl {lflfl{l~. ~ 

IV='1 ,d '1 91 !:'I , 91 '191
{l1tJ tlJ'W{l1~{I1tJUUU\P11~ "1 t'H{lfl,\!~ 1'lf{l1~{l1tJ'II~tlJ'W{lfl'tJW:::fl{llJ U'I1{1lJ fllj'\P1mL\P1~ \P1V~j'V '11 

~'W'I1lJ1~lffmlv'W fllj'\P1flUIPl "1111 '~'I1{11tJTIflV 
~ .9 _~ d 91 '191e!.I!!.I!! iii""" d ~.I!! "I 91 e!
11H1j'flllJVlJ'WtffnU{l1tJ1'11'11::: 'If'W1lJV 'I1j'V IlJ'II~lil'W{l1mn'W 'I1j'V t'lf\lflfl{l"l 

"'1' 91 d l'1iI9I1HU'WN1 V~ U{l1'11lJ'W'W:::lJV'Wfl'il::: !~{l1~{l1V':iVU"1 V"I 

~ .... .9.1!.9 y iii 91....... 91 'I 91.9 .I!! ... "" 191d1
1]j'YIffV~ IlJVN"ItmV"Ii1'W'I1lJ1~ "1 !~'YI~U{l1 l'lflmV~lJV,\!~~'W ,\!~~'W 'I1{1fl'WV 

,,91d .... lIJ9I 
I'I1l'l1'W{l1~{l1tJ'YIVVflUUU 11 
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1n~1.'1'l1J 1,rii~t1~ltJUl1m.Jfl1J'ltiHJ~1~~ltJ'il'\.J'¥I~'l1~'\.J~lfJ lt11-:J 

1n~~ 'l,r~'\.JmiltJ1~'\.JtI'J~i'IJ l11f)~~utl~ 1~tJ~'\.J'lJm~ldf)~'\.J'lJf).:I1ij~J~1~ 
1I,r~ ~l~'\.Jm.J1~l,rJl~'\.J,r'\.J'¥I1'IJ~l1m~'il~~~lffmif)'\.J \l~'l'il1,r~'\.J~llllJ1~~ 1~l1'J~1f)'\.Jf)f)fl 

2.3.3 m'J~-:J~'\.J 1~'\.J,f'\.J~f)'\.J~iifl1llJfflfftulJlfl ~l~~1'\.J~~ii~lJ1fl'JfllJ1fl1f)'\.J' t1\l~ii 
" 


. 1" 4 "... " oS .. ''',., ~ <!l" "1 oS .. ., "1
N~m l1lmf)-:Ji1'\.J~'\.J!N1Ul1~1'J1 U~flI1.'1'tJl1lt1 fl ~~'\.J'\.J'il~~f)~1.'1''Jl~ HLn'IJN~~flm<fl ~tJm'nl~ 

1 .:, 1-11 ..li "'I loS. :'1 1 "'I ., t " " .1~tI'¥I1 1J HN~ l1'Jf) HLn'IJ\1~m!1J'\.J H!'Jf)'\.Jl1~.:Im!!l1~lJm~!'¥IMlJl'¥1-:J1.'1'f)~'lJH ~.:I~1t1!!Hfl 

" "'I " "·::11 1.1 "1 ~ '::II ' -~ '" lIJ" 1.1 tl1tulm l1'Jf)'illfl~l'\.Jl1'\.Jl'¥1ll1J'\.J 'J:~'¥Il~I'lJl ~tJfl'\.JU'IJ.:I!1J'\.J1.'1'1'\.J1J'\.J~'\.J t1'nf) 'J~lJ1W '\.Jf)fl'\.J'\.J" ~ 

J'\.J!~'\.J 1H~~~'\.J If'\.Jrll~ 1'jtl'¥l'JlfJ1i'rlf)'\.J,rl~M'\.Jl!~f) 1,r'jf)~lfl1f)~~'\.J~'\.JlNl 1~'l,ru~flIm~I~f)111' 

d ..li "" 
i1TWn 2.10 m'jN~~'\.J 

~ _I" '" rI 4 _~... .r "" -~ .J.'I ~ ~ "1" ~1'\.J m'j'IJ'\.Jl1JN~~flW<fIlmf)-:Ju'\.J~'\.J!Nl !'\.Jf)fl'\.Ju'\.J'¥I t'l$ L'\.Jm'J'IJ'\.Jltl'il~~f).:I 'I$'\.J 1 

4 '1,"" .. 4 • 'I ,,~ lIJ ", ., t, • ".
N1.'1'1Jl'nf) mflmnllJm'\.Jtl11'nf)'il~m Ll1'IJ'\.Jltl L~~lt1 ~~'\.J'\.Jflf)'\.J'\.Jl!m WILtI!Nl\l~~f)~mm'J~lfl 'll1 

" 

" ..c:::t. q f" "I f !1J ~ ,1.1 • llj} ~ "4 0 'I, " 'I:
!m~1.'1''\.J'¥I!1.'1'tJflf)'\.Jtl1l11fl~lfl t1JUl1~1.'1''\.J'¥IWl lNl\l~m mfl~U~fl'Jl11'\.Jf)~lJ1'illflm'JIN1'¥1l l1'\.Jl 

.J. ''I.r '" .. '_1 '" .r '" _~ " d ... ,d
'¥IN1.'1'lJf)~ t'\.J!'\.J f)~'\.J'J:m tlf)f)flI'j1Ln'\.J 1J N1'\.Jf)fl'IJ f)~I'\.J (lfl'\.Ju'\.J lj)~'J(l'\.JI'j 1 'IJ 'jL1W 1.'1'1'\.Jfl~1~'IJ f)~ 

.r... '''., "",... '" " , '" • 1"... " 1'\.J(l~'\.J ~'J'lJfl1llJ'Jf)'\.J'I$1fl1l Lnflm'Jl1~~1 lJlmfl'\.JU~~'¥Il mfl~m'jU~fl'Jl1 

2.3.4 m'Ju·n'l'\.J1.'1'utl1'IJ'jlW 'l$1111l'\.J'il~'\l~1~1'IJ~l1mlj)(l1JtI~1fl~fl~~ 't1'l~~'\.J l~tI'l,r 

t1lfltlrlf)~ 'ilf)lJtI~1fl1~'\.Jtlrlf)~1~1 tltlfl11 Iflll'JtlfJ~ u~l '\.Jihn.fu'\.J UtllJ 1,rlflllNl ~~'l'il 'illfl6!~'IJ 

II~ J.:I m 1.'1' fll'nilfliJ f.U ~ 'IJ f)~ Ifill ~'\.J II 'IJ 'IJ ~.:II~ lJ(l~ Irl £H U~ii,r(lU~ fl~HilfliJ W~1;i tl1fl f) Ifll!fn 

l1\l~u'\.J(ly'IJ'\.JH1~'\.J 'lf1~m'jINll1ti~I~'\.J 3 'lf1~flllJqWl1tJiJ'lJf)-:J'vJ 

http:l~'\.Jm.J1
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· m'ft;12.11 0l1'IJ11 ~f.li;l'ltlw ct1'i 'Ull'l11f.ll 

lIJ •.I ~ <!I 'JI d I. <'>tI d

2.3.4.1 ml'll 'H1U'lfl1'1J1'Ut1tlfl1l '21J f2W'HfJ1J 1:1J1W 0 - 300 U~ft'ltG]f,U9Wff 

l~tli,r'Yiu'Utrl''\I'Ul~imy 3 'YiU'U If.ll'H'1l'1t1lmI'l1t11:1J1W 12 i111J~ 
lIJ~ <!I V d <'>tII

2.3.4.2 mmn~ 'H1U'lf11'1J1'Ut1tlfl1l f2~ f2W'HfJ1J 1:1J1W 300 - 900 U~f'n 

tG]f~t~tlff l~tli,rtrl't~Wl tm~U'lJ1nwtllmI'l1t11:1J1W 6 i111J~ ff~tfll'l'i):t~'U~:UU~'\Il1~ 

tllfltl~U~ 

2.3.4.3 tvJimy 'H1U'lf1111l'Un-tlfl1l ~~tvJ f2W'HfJiJtl1:1J1W 900 - 1300 U~ft'l 

tG]f~t~tlff 1~tli,rtrl'tf.llf11tli'UtI'l1t11:1J1W 6 i111J~ 'H~~'illfltvJi'Hrl''Yiu'Utrl''iI'U'H1J~i,rfl.!~'IJ'H1U~'U 
::'Itl .£lIJV ':'1 ~ 0'" '" tI lIJV
lJ~ lml'll'Y1~ L148 'lf1 1J.:J 'iI~'iI:'Ulf.1~l'lflWCVlUUfl'i)lml'lll~ 

QI '" d 1 j.i/.Q.' X 
~ fl1:lw:tl'llmlliJ:'W9t!'U lU'IJ'IJ'illmI'l1't'J11tl~ ml'i): 'lfU!flUtlfl'W'U tT~'i)lfl 

.l <'> .., 1 v ""'" d lIJ '-'I .l d'!:'I' 
'W'U~'U 'H~~m!l'll fI.:J1J'UU'IJ'IJ'H~~tl'll ~'U.:J1U'IJ'IJ l'\l lJU~I'lHfl~l~ 'W'Utl'l1~l~!Utl.:J U'IJ.:JtlJ'U 3 ff1'U 

t']$'Ut~ tl10'U O'IJU'IJ'lJU1fl ff~l.:J'H€1.:Jmfl'21Jtl'll 'Yhhf!I'l1J'UfI.:JU~.:JUH ~ m~fl11i,r.:Jl'U'Ul'Ufl11U'IJ'IJ 

,f.:Jt~1J1J1fl 0l1t~11f11u.:J~'U~'Utrn~1'Um1tl'U 'H~~'illfl'IJ11~tfl1u.:J~'Un-tl'IJ~Utlmf1 ~t~1Jtf.ll1~tl 
r~ d a;.l 

U'IJ.:J'\I'UI'lU'U0l1tf.lltil'U 3 1:tl:~.:J'U 
.,; lIJ • .I <!I"; V d • ':'1 lIJ • .llIJ'lIJ ~ 

1:tl:'YI I11J rn 'H1U'YI'lf11'1J1'U11tlfl11 "'21J" tlJ'UOln1J m l~ LU'U1UUfl 

'illmfl1u.:J~'U~'Utf.ll1~tl~~tvJ~'\IU'Utrl''\I'U1~imY'1'~tllml'llj,rtvJflU'U "1 vi'.:J'1'tl1:::1J1W l1'U 

..c!I.. '~9I' • QI d. 111 ~ Jf\ti "~i
1 fI'U 'H1U'Ul'Ufl1l'U'U U~1UI'l'\l'Ul~'\I~H!1'l1 t1JUff.:Jtfll'lt'H'U1l LvJt11J!I~tlt'\l11t1f11mm1'i1.:Jt~1 'U 

1:::tl:91U'tI 

http:Ull'l11f.ll
http:m'ft;12.11
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. ,,,. 
hftnfllrf L,r1 't.I&H1'11J1111flLnU 't.I1"~1:flW11fJii1U1911 '"hnhn'f1l6 ,,::-rh 1H'1fi16-11i1u;luunil 

1I~~16~tmJ1uuPlflLa-m11t1111fl 
...; · '_.1. ".....r t.I' A ... 1~:tI:fI 3 IH 11 ~n6'1Sn1l1U'~tlfl11 "'UU "6-11" ~::tI::UflW11fJ1Itntl U 

lP1n:U-II '~lfJUa-UfN tlulNn:Li-ll'w lP1t11.nJ1'ri6Ulgfl "l1';U ,,r,,.; 11'1m16ut.I"1(J'U6-11I'fUffU 

IH1'WVU,fJUa~1Il"'1Itl6fl1l1Utlflt.la6-11 ~1116-11tlLtl1tl-ll~U;lU'H1~6~tl1t11UI9l":I~UlfJUa-UPI-II 
'" A,Y. t.I .:, 1 t.I '-.1 " t.I • 4 '" ~ 41IU ~:tI:U '111"1 ~::1I1tu 5 7 'lS1 11-11 L "1 nV:U-II"UV1fl "6-11 2 fI-II 2.50 11IPI~ Iffnll"1~-II 

~ t.I ".. ... ... ." " ""~.('1I_1 '" 41' '" ~ lJPI 1flL9I1P11t16!""::PlUI11Utl1 'I1~6P1Ufl"1(Jfl 91 fI-II "JlJ~::1l1W 4 - 5 1U"-II fltlfl1U66flPl1l911t1 
" ~ , ~ 

111 ih '1'VUflW'I1fJijtn(J1UIPl1"PI"-II'i-llV::1111tnltl'16-11i1u;luIH166fl1l1'~ 
, tI 'II , 

fll11H11tl'16 ~'I1U;lU1H1V::1'f6-11ijtlUtl6t1HftPlO'U 1 tiV1u 1 H'API , W6 ~91"6PI11"1 i-llu9ia'i 11 

t111'~lfJulu't.1 In61;'U1::tI::t111 'w'i-llIii PI,;6-11 'W';6-1111U1ti14m"ii~~1H'tl1111f6U\T-II L';U V1u 

V1fl'J1 'I1;6i1V1UU '.ffll-ll1l::"fnt111'~ 'I1;6d ~ 'Wtl 6t1U-IILfl91 11Uff-II 'Wff11-11 1""~PI"6P1yf1L9I1 

ijLt.I" 1 'W""1I66fl1l1\T-IIV1flt.l1flt.latl-llt.l~:1l1W 50 I~U~111P11 '11;6 ,t.I"1 'WlfJUa-U1" ~1 'WUH 

1I1flLnU' t.Iff11111 fIlilPl';O-ll~,f1t11911 'I11flLt.I"1'w,t.I~tlULfJu a-~1I a-uffPl 'I1;6a-ft1In61PIliffPl-ll 11 . ~ ~ 

ttl; 6-11i1uAuLH1t1fl 1 fOJilPI';6-11 1 ti,W';-IIff6-11,;tl-ll lP1t11fl tl"U '11; 6flU&ltU tl1Hff1lfl ~1t1111fl';11 

ult1t.1a6t1~-II ,-nH'L9I1LgU In6~-IIH't.I,::111W 51U 1111LilPlt.l1flL9I11P1t1Ufl::OJt.l1flL9Il~tl1;lul'I1Utl1 
'" ,11 ~: ... t t.I .. t.I • ~.:..l..." 1 <ill ,

fl1l1Lfl"1I "J66flL1JU'lSU"l fI"::'lSU 1::1I1WtlH 1flL9I1 ""::tl6t1"lllJfll"1I'UUfI"::Utltl U1U9I6 "1 

, t.I VU 'I111f1t.11fll9l1 i1 V 1UUJj' fl v: Lilfl t.I1fll9l1 11 ,,::,r6t1L~6rJ 6-11O'U hi1H'61fllrfigU V1 fltntlU 6fl 

L,r1 1t.1 tntl1U1Pl1111flLnU 1t.1 I""::v:-rll1H'ltl16-11~U~-IIf6U~:: ~6~IIP1fl11flla-tl'I11t1 "f~lt1 ,nmilPl 
• 'II I JI 

t.I1flLPl1'I111P1ult1111Itl;6-11'11u6tlflV1flLPl1 1~atlfl11 66flL9I1 fll~tltlflL9I1'lu6~91Jj'fli;1Ii-llIl~P16ULf1 
4 1" 4 ~ ~ 
mt.l,::1I1W 14.00 U1Wfll 'lStlU'UULtl16-11i1U66flV1flLPl1t.1,::1I1W 5-6 tlU fll~'UU66flV1flLPl1IHlt.n 

IfJU lo-ll'UU 1911 'I1q;1 ruflg'-II 66fl1l1V1flL9I1 'U6-11~11166fl1ln 1flL9Il'Hl"ftl1l~ v::'U lt1 1 ~,f-ll'l11191 
JI t .4.., 4: .. .t.,..:1 :, , ., , .. , ~ 4 JI.Q C:,

II,,:11 fl V::1Irj1l11" 6 fl~6f1U fl9I-II U9I1U 66flLPln Ufl"nflU 11 fltlUI ff fJ-II Itl1:: Ltl 'j 6-11i1u P1U IH1f1 fI 
, " ,,, I " 

Ufffl-ll'j,ijfll166flLPlll1UlJ 1u6~91,116';Hi1ultl16~i1uAlJ1H11l i1U1U 11 1 fl"tlO'1ltl 1111 1'U6-111911 

...; 1" ~ 4. ::.. .. ... t. :: 
t.I ~::'lUflV:: 'lSLH1",,1 V~1l:fIlfll"HltlH'I1U-II~-II1IflV::IH1t.1'j::1I1W 2 tlH fll~IH1U9l"::tlHtnVIH1 

...; 11 .. .l • "4 ~ '" <ill 1 ..<ill 4 
m"l:'Utl~fllV1'U 6-111911Hfl9I'UUI6-11 11 HIHJ'U6-11111U 6U 1I11H1n1l911fJ 'I116H"flflUIH1 UI9I1~-II 

·h1lflUO'Ufff1-11'-nfn~nt.l~::1l1W 22-25 1U 1l":~-II1-nH'L9I1IgUtiflt.l'j::1I1W 7-10 1U '111n"1• 
J-II"~1111tl16~~u;luLH1m'1L,r1191num::i~11166flVlflLPllt.1~::1I1W 1 L~tlU i1v,uuijfllnil 

Itl16~~UAU1H1'UU1P11'11q; ltl1tl-ll~u;lULH1~-rhti1U1'11q;lfJUltl16~~UAULH1'UU1P1mn-llU"::'UU1f1 
Igfl1fn"1IH1t.1'::1l1W 7 1U nhJu l'IfJ';H~UV:111Itl16-11~UAUIH1 1t.1LH1~I9Il~-II 1~'ri1tl1111 

<ill l' ,11"" '" ~...; " '" 4 1 l' ~I _~<ill 491fliHfl1lL'lJ1'Utl-ll19l1 .""1 ~-II1IflV::l1JU'911f1IH1m:;flH9IU 11 'I1'6IH1 U'911f1-111l11lJUltl~6-11lJU 
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'U'U1A,gfl fll'UN1'fl1o~~'UA'U LFn''U11'1U'U'AUti fl'J:m~ fh~ utJlJ LN1A1fJl9l11'UUft:,rl O'All-fH 

L~1'An'UL~lJU~1'~ 'ri\4'UllJ h~~tl1mA1'lmf'U'~I1lJ' ri\4'ULi ~ 'M~,sO~tJ'U n'UM a~tl1' tI 

9111Jfh~tJ i~U~"'O~Ulfl''UflltJ'ro~ utf1;~ilA,s0~'riTl'UJ~MlJA '4nft1t1l:lJ1W 11'U ~~'-nlf 
IA1U1'U'~lilALA1L61'UO~00fl flUaN1''U'ill1D~ 'Ai'tJfl11lJUtJlJlJ1fl l'"tJ~ 'All-tJ~'U 0~11~ft~' 'U Lill1Utf1 

• .....; iI , , .. ....ItI ,.J! .. ...:t ,~.~ d .. 0 

'U11fft1fll'J'U:A'ULN1llUillfl'1lJ1 AflqlJ tYI'JOl11ft~ll 1fllill1 'Inft1L11tJ~ 1 fI'U ll~ .~ Ll1&tJ'UU'U1 

'U0~00fl'lfll9l1'A 
. '" 

11'1u'UflllNaillLfl10~11'UA'ULN1 'miflUOOflUtJtJMft1flMft1tJA1tJ'Ai'tJflUOtJllJ flll 

'" ri~I tY"ilJ'UO~MU1fH1'U,jH'1 ntH 1'U flU1'tJl1lJ i ~fl U ri~LtY"ilJ'lf\1 OM ft 1'U (ltJ'U III ~A1'U 

flUOOflUtJtJ LrlO'tJflUftflll1lJ1li'RI'U1tYJHh H1'U'U'U1ADOlJ AftOA U'UiiflU '''Lll fl1 'U 1ftn 

"" '2 " ... , ,,, .. '" ... ,,,..... .. 
tYlJtJ MlJL'U1lJ1'J1tJ 'UflllNft91 I'J'U Iill11N1 flll 'Jlfllonfll'U1AA'U flU 'JlfllO~OAfll:LtJO~ 

.. ..... , ".... ~, .4 1 .. .r tI... ~ .r tI " 
flllL9IUllJfI'U lJflll 'JfI'U'Ul1lJ1LtJ'UtY1'UNtYlJflU1J'U fltJlJflll<u'U1 11lJ11flfl flU'U'UI A1tJflll 

t fc. ..r::1I1f4A t QI. JI.de.,". '~.QI~.dQ
M fto'U 1f1'U'llJlJ'U'U111 OlJ fltJflll LflftOtJ Uft:fllltJOlJ tYA'U LN1 MLMlJO'U 'U 0 ~Lfllll fllft~LtJ 'Ull 'U tJlJ 

''U11'1U'U ri1tJNaAflw,r~utJlJtl'UlJ1fl 'Auti flutll::A'l!Ii'Ufl~~UNfli~ fll::L41L1'U1'Ultl'Ufllfl 

fl'J::L412t1t1ft1 'Ufla~l~tJ1 'Ufla~~ "lJ1 li'RI'U1flllOOflUtJtJ'U0~91fllL,j~rl'1'U 91flLl~~tY1'U 1f1lJ'M 

. .. 
.. .. .."... l' ~ ...,.., .. 

2.4 n l1NQftlfl1f)~1JlIAlIIN1IftlIN1I1UUnQHlIv~ IlItnnAlIfl111YinJl 

. '" '" 
flll Na9llfl1 0-311'U A'UIN11'U '-3Mlf1'UfI H1'JftlJ1 iiml"tJ II Ofltl'U lJ l,;~u,jtJn11111 'l!I 

....... , ~ • ., ~ 0 l' 0 1 00 ...1fltJlJflllNft9lfl'UlJ1 'U011fl0'U1flftH 'If-31JU1tJ'ULtJ'UOlIfl0 'U'U fltJ OlL.flO 'U'U\l-3 Uft::011fl0fl~ 

... .. .4.... '-.1 ~ 1 .. .r tI " ..I ... 1!!,2, "..flllNftALfIl0-31J'UAtHN1 nAl AtJflll 'I lJAUft::M'U~'U'U2 mlLN1utJtJLNlflftHU'-3 lltJ-311tJ 

. '" '" 
II OflNa9lLfl10-311'UA'UIN1UtJtJi-3LAlJ' 'Ui-3Mlf1'UflH 1'JftlJ1 'Auti 1lJ'J'Url'1'U til ;lltJftAft1f1 1lJ'J'U 

" 01· O'.. JI tI 1 00 ...tJ1'Uft1 11~ AnH"1f1'J1 011fl0LlJO~ Uft::1lJ'J'UtJ1t.1 l:: flfl A1tJftM'U0~Mftfl 01L.fl01lJ111~ 

i~M1At.lfIll1'Jft1J1 Na9lflw,r~Na9l'Auti 16~J1 fllJl ~L;itJll..,i Itln9l1 IA111~~11 ..,lfohi 

'U'UlJ -nlJ-n'U'UlJfllfl fIlfl fl'j:m~Aofl''''' ~~fll111f1'UI'U 
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'lfll1 

l~l 

d lIJ" t 4 ...~.Q 3J OJ QI ~ d.Q Q,I

'i)::::m'U ! ~11 f11'HHI~lfl'H)'1lJ 'U ~'UlNlll1J 1JlNl mnHl 11 'I t'U 'i) '1'111~'U fI '.i'il'lfi111111 

1J iJ{jqjqjl~i11J'nf)~1I1~'1'~1I U~,rtl:I.I1:11m::::f)1'.i-nItl'U lNH~'Uiw cti'V'! ',jiilfWll~1Nft~tiwcti'iiti f)iJ w:::: 

~ v d ~I Q.I tI ~ f ..Q( Q.I Il!I .oC:i 9J d t
l~lI '1 'lJf)~ llJ'Uf)1'imrmiJiJlI{jqjtyl U~i1fl1~lJl1~1J'U'lJl~f)1';ji11J'YIf)~1JlI{jqjtyl ~1tJ:IJ'IJ'U~f)'U 
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. " 

1.5 tJ1:LflMe~'ft1e~iJ'Ui1'U1H1 


• Cl.., "Cl .I _., "'''.., ~tI. 
III fl'l1J1l tl \ll11UflFUIAftWcnlflltHl11..1 flU1N1A llJfJW ft lYUU6'U6 -3NtlAftwcn flfI-3U 

~ ~I .5 _~ ... ..1 ... .1... ... ... ~ '" 1- 1 ' 
2.5.1 ~6lCIUtlU (Porcelain) llJUlfl'i6-3lJUflU1N1YllJ1U6 fI''Ul1 lfltl6UN111JUlJU lJH 

y • y 

-311..1 'r\'l1 tllfll1t11fJi-3 'U~1f1tJlt~hjU11t1t-31UOU '1 ~U~6f'lflt1Uii 3 11UU Yl-3U 

2.5.1.1 ~u't't6f9flt1Ui1'tJ (Common Porcelain Body) l-lrilwi'U-31Uml6 ~ii 
Oflllfl1ll1ri611UU~~ UtltlN1UUU~Ylfl,tU u~'ultJi-3UfI'-3 ll1lJltrill1i'UNilAfltllcr1~UllJl1;jfJU 

Q ell tI Q 4' tI ~f 
2.5.1.2 flU6glJU1~6l9fltlU (Alumina Porcelain Body) flU6glJU1't't6l9HtlUllJU 

... ..1 , "'" ..I" cI I" ,_.lJIII ......
flUYl 'lfflunUlt1't'tlt'VIfl6-3fl1lfl11lJU'U.:JUH'VIU'VI1Ul'lfU gfltl1fJ nnl gflUflllt1t6!fll l1l6 

fUtJl9f6f ~.f6-3'-Ill'U1U fl'lfJ '~~l1ufllflu;u'AIflfJ 'Ul0flfl11lJlfffJl1 UJ ~ulUfl~lJd\ltiifl'lJu'1l 

Uflfl~HnU 'tJ 

... ~ .I ... ~ .r 
2.5.1.3 flu't't6l9fmUlU6'Ul1 (Soft Porcelain Body) flU't't6l9fltlU1U6'Ul1\lt 

L1f1fl~Hnu1uI16.:J'U6-3ffl1 zi-31Nl fl11lJ 1 tJi .:JUfI'.:J fl11lJll1 UfJ1'U6-3~ud~6hfll1lJlt fl'lJnUflll 

la6fl ,-I-31U ifll-l-nl1f1lJ'~tJl::YlU -31U~Ul'1iU~flflltJ'itYlUflflll~-3 \llU'lfllJ 

2.5.2 1uu1'1fth (Bone China) IrtUlf116-3~U~U1Nliu~~tfflihlf11U't't-3"'1fl iifl11lJ'U11 

4 !'I Q# A 4 1- 1• 4 d t d QI f 

UtI:atH'I6UllJUlJU111lJlfl lU6t1t16fJflUHl1J1 Utlt lJHUfl'-3lJlfllJfI11lJU'U-3UflHfllJlfl fl16fJH 
y • • 

Nilflfltllcr1tJl::lftYlU 1r\'Utl rl'1tJ 'lfllJ IfiltHtJl::iu Ifluiu 1f1fJi1 'tJ1uu ''If1..1 1ihhuNfI'lJl1 ziflfl6 

llf1t11;tllJ~6f1'I~fI (calcium phosphate, Ca3(P04)2) 'r\'\llflfl1lUlmttlflffflf~H'l l'liU mttlfl11 

fl11fJ lfllJlfhifllfflHif6 Igu~~fl6~nUmtYjfl66fl "tI::Ul'tJ1Nl~fJWl1fJiJU.:JtJl::lJ1W 1000 ­

... .5" cI <IV .of.. , "~I
1100 6-3ff119ftll9ffJfI' IlJ61mm::tlfllfJUfl1t1.:JUUllJ1UfI l111JUN-3 

lQf/ ~ rI .Q .., "4 .,. Q d 4tI"
2.5.3 I6l1il1iUU1l (Earthenware) Ntlflftwcnlm6-311uflU1Nl1f1t16UN1'V1UUfI'-3 lJfl11lJ 

.of :: " .r ......, I '" ~'11' "... 1"I ""'"'t'tlUfI'llJ1Hltlfl9flJUl tfllU6t1tl6tJflfl' lJ'Ul1lJlfl fl16tJHNtlflftWcn ¥lUfl l1lJ6f1U1Nl flU 'VI 

",SI .r ... ~I"m::m-3f1U lJ mtL1J6U./.:Jl1t1-3f1111JUflU 
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... ... tI ... tI tI,.J !'I ... ... tI cd tI, • .1
2.5.3.1 AUltl'.i'YII'YI'.iUlLl'.i l1U~ (Earthenware Body) LlJUAULtl'.i'YII'YI'.iUU11 11~~ 

A ..;.1. 1 _~,,,.. .... '" tI.1 A..; ... 
IUtlMV1U'YI"UllJ~lU lJU AA 'YI1NftAflWCfllJ '.i:LfI'YIm:::m~IU'l:m:au tl~ fttlU lNl'Y1 ~WMlJll 1200­

... co. tI ... tI tI, ~ ... ... 1 1 , tI
2.5.3.2 AULtl'.i'YII'YI1UU1'.i ,",A1M'.itlAU A ft 1l'YI (Dolomite Earthenware Body) 

... '" tI 1<:INftAflWCflUU A::tl1Ml'.i 

<Q QfI' 4d' ~ ~ 4 Q 'jI .Q ~ 
2.5.3.3 AUltl'.i'YI1'Yl'.iU1l1'.ilUtlllA~ M'.itlAUL'YItl'.i1f1tlA;n (Terra Cotta Body) AUU 

..r .1 .~,~ ,,,t',, ...... '" !'I ... " " 
"UllJ~lUlJU "A Uft::LNl AA~lLA 1000-1230 tl~f\'11'lftl(,lWff ffMft~1NHI::llJUffffll llft::I"llAlll 

Q~ .I QQ' " 

~WMlJll'YI1Nl~~"U UVll'YI11Atl1M1'.i "ft::"tl~Aml~HU1U 

tI !'I' co. ... '" tI";... 1'" 1 " 2.5.4 ff1AUlll'.i (Stoneware) IlJUfHlllAUNftPlflWCfl'YIllfl111lMftlflMftlV Unl'.iU'tlfl 'I 

,rH1UJu ~lUMritl ~lUOA~ll Ll11l1::nUNaPlflWct1dlMi'UtJl~tl1M1'.i HflllW:I~U"tl~NaPlflWct1 
f/Q,I"l .. " d

ff1AUlll'.illfl'il::'JUMU1Uft::M U fl LUUfll11lU"~UH'YIU'YI1U 

... 1 tlA !'I'" 1 tlA2.5.4.1 AUff AUlll'.iLUtl"11 (White Stoneware Body) llJUAUff PlUlll'.ilUtl"11 

nrU~'il:1"~lULflatlu1ff AflU~uflVff1,rlflatlU 1",r~~lUMritl ~lUJu"ft::~lUOAJll LrJU~U 
Q,I.... .1 ... 1 10 Q Q,f .t 1""

fflM'.iUfll'.i"UllJUUU Isostatic press Ll11l1:fflM'.iUNftAflWCflUU A::tl1Ml'.i 

2.5.4.2 ~Uff1AU1L1l-Ii'.i'.illAl (Common Stoneware Body) l~tl~'illmrJu~u~jj 
tI.."SAd 10 tt .I 1"· Q tI 1"" .! 1 'Q,I Q,I

nl'.iff
, 
ftAAl AA Ll11l1::fflM'.iU~lUiJu ~lU"UltJ 'J'YI1NftAflWCflUU A::tl1Ml'.i'JU M'YII'J 

2.5.4.3 ~Uff1AU'L1fdlMi'uH\.mritl;u1Mqj (Stoneware Body for casting) 
1000'. ,,~ Q,lfI ,l " 

1M1l1::fflM'.iU'YI1 "AMtl~Ul il'''flWCfl m:LUtl~ftf)U Uft:::flH~m1fl1 

... 1 tlA !'I co..., "'1 I • ..,2.5.4.4 AUff AUU1'.i'UtlUA~ (Red Stoneware Body) LlJUNftAflWCfl MllfflWIU 

~lU,jU~jjffMH~'N1UA~LrJU'tlflHflllWLUl'n:::i1 'Nl~~WM lJiJ 1220·1230 tl~f\'WlfftL.Vff 'il:'''' 

NaAflWct1"Atl1Ml'.i~jjfll11l1AA'~U 
co. 1 tI .., -~.! 1 · 2.5.4.5 AUff AUU1'.ifflM'.iU~lUlJU'JU my (Stoneware Body for Hand 

throwing) 

. .. 
... ."f.'"

2.6 IflUHlIlu:::m11N1Ifl1tHlJ"""1N1 

. !'I 4 "''';1'''' " 2.6.1 ,;nLNl (Kiln) IPllIN1LlJULfI'HHlltl'YI MfI111lHIU fllUf.jllfll11l'.itlULlft:m::'illV . ~" '" " ... ~ 1" "'... 1".....,fll11l'.itlU 'l~'il:Atl~llnl'.i"fllllUft:::tltlmlUU MQflMftfll'Jlnl'.i ffl1l1'.if:UNl 11~W11lJll~~ '.i11l'YI~ 

... 1 ... ...1'" d ='1 4 A!!J d. d ... t ~.d , 1"
lJ '.i:: M VALL ft:: lJ fttlA fI V LA llNl ~HllJU Ifl '.i tl ~1l tl'YI'lLilu U ft:: fflflW tlVHV~'YI 'il:: '11 V 11 fll'.i LN 1.. 

4 _~...... ...... tI • ..; 1 " ....., tI 
Lfl'.itl~lJUAULN11lf.jWflnHI ('YIll'U11lll'H)flll, 2525 : U'YIU1) 'A1LN1'Y1 'JLN1NftPlflWCfl 
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QI - QI i .. Q QI d ".,..d1"...lptl1Hl111I11Ul:: " ffUflUHaptflW en l'UIHaptflwenn ~Hl::UflWfI11'fflptH~lUtl11UflO~fI11 aflllW:: 

'UO~LptlLL,j~,.h::lfInlptlptluaflllw::9il~ ., flO 

2.6.1.1 U,j~ptlUtJ1::1flnfll11.f~lU'U0~'ptl 11U lt10~ 'ptl..ijfl9il~" '::lrlULptl 

:: '" 1.JJ!I !I!I 1 rI t .. ,.... ,c:#
U1UU lptlUflff lptl lUn lptlnU fltIlHli UflHfI111 LH1UUUfI~pt01UO~ 1110lHlptaOflnal upt 

t,lA ,.., " "Q"''' " .i I
n~u'Uuo~flUtl11UptO~fI11'U0~r:Haptn'::pto~fI11ffUO~tl11UptO~fI11'U0~fJptffl11m1U CJHUU~ 

oomrl\J'trijfl9il~" flO 

" d1 ,.... · Of 1" 1 " 4.c1 4 ., fI"fl111 1fltIlHl UptflptOflU ~O~ 'trnalU1UfWffUfl1110 11LptlWU '~'::UfI11U1'I~ Ha~flwenl'Ul 

Lptl111Ii lriUlptl~I11Ul:: dl11lUfJ~ ffl11m'IUfI1t11ufl'I OUtll1 ~lutfufl{lnAaO~fI1'I9h~., 

2} 'ptl1Hl'1fijfl~~fI1'I9i0,rto~ (Simicontinuous kiln) lrlUl~1~fflU1HUHl 
.. , '" 1· 1 • 1 " rI .1 ",.r ... 1 '" ", .. ~ ~fI~OflU un1 11I UfI11u'I:: 11 tlfll'lfOlYfa~ A tlO1f'1'tltl11U10U ff1U 11U ~'U0~lptl'Hlua::fl11l1JU 

'~1~1.fUI1J1'I~Hftpt.nW~L~U~UOflfiu11d~11~u'1t1Uffautiu1tJ ~~flla~,rlu~ijtlutiU,r1'tJ 

3) '~1'Hl'1fijA1Hl~9iOlrtO~ (Continuous kiln) ,rlUUUUfJ lU~ft(Tunnel 

• rI"':Ul~lnOOflUUU 111~lptAptOflU.. . '"fI~aOfll1al ,rI"':"Ul~lnU'I::UUfI1'Ikiln) 11'I0 lH1UUU1~U111U I 1 " '" 


tl1UflUOlh~fl a~'Ju~~1.nuh~~lUfJ~ffl11m1U (nl Yf'I111JYfqm:J, 2523 : 13) 


2.6.1.2 tL,j~~l1JtJ'I::LflnnH'~U'UO~au~OU lriU fI1'I00flUUULptl1Hl~hftl11U 
" .. ,.11" ...: " , ".1 0 :'1 ·.....1 .... 1 1 " . d10UlflU u Unf'l'nHn~O~fI1'Iua:: flu'I::ffUtl11Uffl1aluUOtiHA 1J1J1::ffn1ifl1Yf~~ UfI11 'If 

, 
~lU flal1tlO 

I) '~11Hl'1fijflnl~1~Ua1J~Ou1UUU1UOU (Horizontal draft kiln) lrlU'~l 
... ...: ...1' '" .r.. '" T" dI .1' rI "':1~ r1.r ..'lfUflnUIlJ"Htll1'UU1UflUWUPlU 11a~fl1 ifl~ ~aOA\lUfI~UU1uao~, UL~ln 'lfl1UL UL'lf01Yfa~ 

ua::tY1Ul'IfIlHl'R'~fJW11lJijQ'~ '~"ti l~l\iu l~lfJU '~11Hl1flftOULCJf'I1PlOu~i~11 1A';V~111Ii 1pt1'J 

~tI~~1.flHlff~tllafl~jj;mfftl~1utY~vtJl'Uliti '~1'1fijfld1liLnu~ijV1J1U \1,!UU lrtO~\llf1~U'JU 
... .r... 1".r " 1UfI1'IHa~Q'~ l'lfmYfa~111 Pltllfl'UU ua::~0~flOtlfl1UflU~aO~lL1a1 

.. ... " rI"':"2) 1~11Hl'1fUAnH'AUa1J'IOUa~ (Down draft kiln) L Ul~l'Hln1J 
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3) lPll1Nl'VijPl'rlHl~'UalJ~6'\.j~'U (Up draft kiln) lfJ'U1Pll1Nl~'ofpf'U'l'U 
ff~H ',jUT4~ ff~H~lVUAtltlll1fJij',jU~lJlm'H lJ1Zdl'H ;1J1NliflihllJ , -nil fll1' of~l'U ~111fJ'Upf6~ 

" ." 
10; V~~tfl;1J (Checker work) 'H alvi'U \It'lf1V' lffl11lJr6'UmV"H~1'NlfflhlfflJ6l'rht1'U i~lPll 
..." "" ... ".r :ff ..;, " 

('rI1 T41'HlJ'Wqfl'W,2523: 144 - 145) 1~11Nl'r1HflalJ'V'UPl'rlHI~'U"6~alJ16'U"'UllJ'UIPl11Nl'r1 'V 

!.'II ~I ,l ... ~I";'" , J! ,1" , , .... ...,0 " 

11'UllJ'UI'V61'WlH llJ'Ulfll'r1lJf1l166f1"1J1Jfl6ffll~ M~lV a~'l'U lJU'W~lJlf1'UfI ua::Il1lJl::fflwm 'V 

''Uh ~~V'U 1fffj~'ofri6'~lffl1JlHI 'of1~Q~1Jfl1V''UYi6~~'U'1. n~U,rll:LNl'pftltlll1fJij',jU~lJlf1 
\Tn LLA~,fJ'Ulfll~ffllJl1f1 , oflflil6 lJ tltll 'HlJij'-nil'pf 6!~'ofri6'~mL1J1Jd'of6!'rI'U'-nYii~1fl~ 

'" 1"'" "',1' '" .,;, ." 4" ~I1116\1Z 'V6!lJ6'11f1 M f1l1La6f1fff11'U'rI 'Uf1l1f16ff1HI~1 LT46fl11lJ~f1f16~L'HlJltfflJ fl111lJ'U 
.. _ Q,# 4 d" It ~ .~d 

fff11'U'rIn1JUaZlJ1::~'Ufl11lJ~~T46fflJfl11 'U111tu'rlff1 Hfl116~'H 1~\'Ilf1~161fl11 11aZfl11 fll'U~fl~ 

... 4 0 , ~ • "4 4... '" ...,l ... ,l '" 'rIffm~alJ 1T411tLlJ6'r11f111INnt ~ llJ"l''Ufl1'UFj6'ULlJ6lJfl1'U fI11L~"l'VlJ'Vt'UL~lfl1"l'lJfI11UflT4'U 'H 

.r 1'''...... '" ' ''.1 ..J 1'1 ... ... ... " U~"'U ~u 'V6!'HflNfflJfI'U'rInU 'HU~lJ1t1Jltu 0.5 J~~ lJ6~f1'UL~1~'U !1'UL~lfl11lJ'U111tl1f11H 

T46fflJfl1"l' "Ai(l!l'Ul~ lrimf1U6!~~~;hh'lfl~l'H'U lUU'UA ri6'Uflnri6l~lfl111of6! 'rI'U '-n'Hl6 

.. ....,1'!!!..It .1' .r ..", .. .,; • , 1':ff "1"'"
6!lJ6'111H'rI'U -J6f1'V'U'H'U~ "'Ul~llJn~"6~I~lLN1"'U6~f11J6!'rI\1Z'UllJlf16L~1 tl1llJ'U6! mfl 

\'ItA 6 '~lfJ'Ul'iJ1~f1alJ UAi(11fJ'U6! lJ6'11~m\l\l::ri6L~1IfJ'UL'H~UlJ~llJnfl'tJtut"6~6!'1. U~1'of 

...... ...,l "... t ..It 4 1'1'" '" '1 ".:- , , " , " 
~'UL'H'UU1NfflJ ~'U''V6 (Grog) 12lJl~16f1Y'U'H'U~ LT46lJ6~f1'Ufl11lJH)'U lJ 1111 'Ha66f1 ~ \'It Y 

, ...,,,... t ..It """ 4 '" " 1"... " ...... t ..It ,.
~::"lua1~"l'~'H612lJ6f1'V'U'H'U~f1 ~ L'W6fl11lJU"~UH"6~I~1 ua1 Y~'U12lJ'rI'U6f1Y'U'H'U~ U~6Ul 

" ... ... '_1 • ,_!t!.1 _I'" .,l ...
'HN'U~L~l'H'UllJlmfl'U lJ \'IZ'r!l l1ff'UllJa6~fl1LY6LT4a~ 

' . " 
2.6.1.3 UU~~llJnfl'tJw::"6~I'iJa1'-n L~1;jIN1Nn~fltuen'1'Ull\'l ~,j'Uij L~l'UH 

'iJ"l' ::Ifl 'rIirfl66f1111J'ULfJ'U 1~1'1f1'iJal'-ntYlJ~ffNn~fltU en'1~UflH~ii UA1Jl~ 'Ifii~1~UI\l'Wl::lmLNl 
..." , " " .1 '_.1 <II ... '" ... <II , <II..It ...Ifla6'U\'IZ~6~66f1U1J'U lJ l1LlJa1 nfflJNff ~LaU C)j'~fI1"l'66f11L'U'UI~lLHllJafl'tJtu::II~f1~1~f1'U fl6 

1) l~11H1'Viifll'iJa1'-ntYlJ~ff liI'UI~1"'Ulf11my 'ofLN1Nn~ntllctf'iJ1::lfl'rl 
d I ,,~ A t Q , '" .,;, " ... 1 , )I .Q 01 tfd
ff~f16ff"l'H 6! m::L1J6~ 'rI6 6!'rI'U -n ItI'Ul~11Nl'r1 'Htltu'HlJlJ\!~ ff1'UlJlf1 'VIH1Na~flWen'rl 

,,jLflii6'U 

2) L~1INl'Viifl*~fJ6~fl'U'-n (Semimuftle kiln) LiI'UI~1'1fii~~66f1u'U'U11f 
" iifhLL'W~'-n' lfl'iJa1 '-ntYlJ~fffhu'Vt~ hW~"l' ~ 1f1uff~Hfhu'Vt~ '-n6~1'HUO'lf6~IHl L~ llNlyijflij 

INllflii6'U'AA 

3) l~11Nl'Vii~H~liJfI (Muffle kiln) liI'UI~1'Vii~~66f1U1J1J'M'ii"l'z'UlJ 

fJ6~fl'U ,'iJa1'-ntYlJ~ff 1f1u'i'1fffj'rl'U '-nff~1~LfJ'Ui1'UfJ6~fl'U'-nlf1U~1 ~ '.fLNllflii01J'AA 'Hl6 

......"... ... "', "... '_.1 "'.,;, " ... <II ""\lZ1'lI'IN1Na~fltuCVI'll''U~lfla61J " fI 'V11'U'rI'U n"'Ulf1lafl'rl 'If'U"l'nNa~fltUCVll"ll"lLNl 
4 
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.:::a., .4G1Cfoi'\1~ fl'111 II(UfilUtJtJ88flcIUA'lf1.J 11l8lAfl'lf1.J 

4) lAl1f11'1f1.JA 'lf1.Jl111.JltJ\H'lf81fHH (Oil firing kiln) 81~88f1LltltJ 11 'If ... '''~ ... 011 A. ... '''''' 
~ ~ 

1h,j1.J til:atl"l'IIth11; mh,j1.J 1911 

5) 19111f11'1fUA '~-Al (Electric firing kiln)LrJ1.Jl911'fll~fI'1111HWhfl11111~1 

, ~91111,r8~flll1rJ 1.J1911~1f111 ltltJ88fl:V'91i1.Jl'rhtT1.J 

. ~ 

2.6.2 ff11.Jl.h::fl8tJii1hflqJ'lJ8~'911 jjA~il 

" . . "," • "..; ~I ' • ...,,~2.6.2.1118~'fll (Fmng chamber) 118~'fll 'If"1111.Jl"'u1.J'lf8~fI'l11ltJ fl'111.J Uft:: 

" A. 1"'" ... ., !II, " '~!II ,"... '" fl1lfl'n~ff1.J 11L8t1~ftlA'lf1.J ~::'lf1t1 11ml 11ft'IJ8~fl1111l81.J ~191118~'fllfl1':i88flUtJtJ 1111 21118 

" Q GI ~ ,,,.... 

1'IJ119l1Uft::fll''U81f1ft9lflWcr188fl''1f1L911 Aflft8~911 

• ,_.1011'''; ,,,... .r. I 

2.6.2.3 'lf6~~ 11 ltJ1.J'lf6~"'''1:: 191111f11.J~19Il'IJ1.JUl 1 - 1.5 1.J1 lI11.J11.J 2 'lf8~ 

..hul1.Jff6f1'1Ifl1'I lAtlnl1::1h::1I1Wflftl~'911 (Middle part) Uft::9181.JtJ1.J'lJ6~'911 (Top part) 8d'1.J 

1l1.J1'nff"1~,Atl1n1.J ,V;6~::'mtltJ,iitltJAff'~ 11;811~ lfl1.J (Cone) 9l8W11tlii'1.J19I1Lfil ,s8~~L~1::.. .. .. 
... ~ .. rl'" ", " " fl1'I1I!fluA lff6u8~fl1.Jfl1111l61.J 11 11m::"1t186fl1l1 

http:lAl1f11'1f1.JA
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2.6.2.4 91:f1;UL9I1 (Checker wode) jjfl11lJihflty1J1f1 191t1lU'tn:19l1UUUflHalJ 

fm..l~'U (Up draft kiln) 91:f1i'1JI~'U~1';1lJlU~lJfl11lJf6'U''lfm:;lllJ'if6fhurJ1Lt1lJ6i1,f-3L9I1 
ua:: l'U "W::L~lJ1n'U~fi1'H 11l~i'mi111Uf1"6-3Na9ltlW ct1~un, l'U 19l11N1 f:i!~ l<lii lJ-391: f1i'Ufl1'i 

~.... "1 ••1'" ... ... .. • 1" d 1~ " ... '" , .fllJ'U6!fI'U Ll1 lJlJ19l'i!1'U lJfJWtlllUl 'JWi):fl1 'HU"-3UH 'r191'U1'Ufll'U'ifH9I:mu 'Ul9l1UUU'U 

916'UU'if1fl1'iii lJ-31'Uu'U1i-3 hi;RNun'Ulo'U'tJ ua:: hifl1'i1 <If:i!91'U 1'UlJ1f1 \l:fhllfY6-3'"1~'U 
'tl~ff:::911f1 ff1'U f1l'iiilJ-3f:i) fI'U '"~'U~ 2-3 fl1'il1lJ-31'Uu'U1'U6'Ufl1'il1lJ-3L~'U9I1'iHl'H~lJlJ 'H~6 
UUU;ffih-3f1C1lJ~'if 1l'f'i1::t:Y1lJllffl11lJf6'Um:t1lJ'~ 

2.6.2.5 l1UfI'U'" (Sagger) ;1UfI'U'"'H~f)'r11U1'Ul1lJf1"h 4'6 fhif1lJ~'UfI'U'" 
~ A ,. "Q Jet .. d A , QI .QQI QI191lJ NfflJ9I'Ul'r6 (Grog) 1l'f f) Cl9I f1l'i u9Im n Na91 tlW crllJ Clf1'1!1W::f1a lJ'H'i 61'H alJlJ"'U 6~f1'lJ'Jj''U 91 

Na9ltlWct1 ;1'lJfI'U ,"jjtJ'i::llJ'Jj',rff1'H;'lJ19l1IN1~1<llfl'U 'H~ f)1911JUj'U 1~f){Jf)-3n'Ufl1'U'"'H~61tJa1 

'"'~, 'lflfltl6'lJlfflJ'H 1V 

2.6.2.6 t1l'i 1 <l19111N1 f111 1<119110'1lN1~Ufl1'i1H;Rn'U'H~f)'11f)'U'if U~0'1lN1 

lfltlf)'lJfl1'i1Hlh-311'U Na9ltlWct1~Ul1'Ir1L9I1IN1 fl1'i Itlf)f1~jj"'U19lfl11lJU-3' mflf\v-3n'U u~1Ull1V-3 

l,rll9l1LN1'11f)'Un'U ,rf)ff1flty'~fl1nH;1'lJfI'U '"~91NU-31911 t:::fi1l'lffl11lJf6'U '~i11911'if jjNaLffv 

~f)Na9ltlWct1fl61fltl6U '~t1f1 ~f)-3tlfl11lJI'H1J1:::t1'lJ"f)-3L9I1 l1'lJfI'U '"~'l tH'-f9l6'U'lJ'U"6-31911fl1'i 

~ ',.1 .. ~ "'.1 ....1' " "... '" ,(... , " lJ9I't1f1flH lJ Il'ff)lJ6-3f1'ULlJa1 In lJ 'H Na9ltlWeyUt1'V'H1V 91 

2.6.3 f1lllN1 (Firing) f1l'ilNl1'UflH1C]fnijf1ff flf) t1l'iLYilJtlW'HIJijllfuflNa9ltlWer1 

LC]f'i 1ijmfl 'Ul9l1tllV'~'lJ'i'iV1f1lff~I'H1l1:::fflJ 1~f)ltJ~V'U fftlll'f~'U''Iff1C11VL rJ'U 0l1'i 191Q jjfl11lJ 

U~-3U'i -31'tY1Jf)'Ul1'UY1vllfNa9ltlWct1109lfl11lJfl-3f1'UOnmCl:::ff1V-31lJ ('l'fim ~-3m1R1,r, 2541 : 
Q.ld t c:... 4 

288) f1l'iLN11C]f'i1lJnfflJ 3 "'U9If)'U flf) f1l'ilNl91'lJ (Biscuit firing) f1l'ilN1lflaf)'lJ (Glost firing) 

ua::: f1l'ilN19lf1U;i-3 (Decoration firing) 

.... 1".1.(,1 :.'..f.r ,2.6.3.1 f1lnN1RU (Biscuit firing) \l::: 'Jj'na11NllJ'i:::lJ1W 7-8 'r1 lJ-3 fI-3'U"'Uf)t! 

'" .... '" ,("!'II 1'" 1 " .r, ... ..;, " f1U"'U19l"f)-3Na9ltlWcrl OlllJ'U"'Ul91 'Hty\l:916-3 'Jj'na1lJlf1"'U 'Jj'1-3tlW'HfJlJfI 'Jj'LN1 750 - 900 
.<:I "l ,J: , "ct.I 4,l Q tI " .I , •4 

6-3ff1lC]faLC]fVff 'Jj''U-31'UflN1'Uf1lnN1Ua1 V-3fl-3lJfl11lJ'Jj''U lIa:::ffl'if)'UfI'iV6~ 'U'Jj''U-31'U f1l'iLN1 a 

"l ...... ,(. 0 '.1 ... rJ":''';· rJ" , • r= : 1fl11lJ'Jj''U ua:ff1'if)'UfI'iV f16'U'Ul lJ'\f1Jlfla6'lJ 1 'Uff-3f1\lll 'U l'Uf)n1f1'r1VCl9IlJ'ilJ1W'U1 'U 

.I ..It rJ.... .,,,.... ",.I ... , ... ".1 ... 
'r'U-31'U C]f-31 'U9I1f1l'ifl1 'Hln9lUHfI'U t'U'Jj''U-31'Umn:::l'lJ9I 'Uf1l'iLN1lfla6U 0l'Jj''U-31'UQf1IN19l'lJ 

, l' , , d .r '" ... ,2".1"; '" , "" ..lJ1f16'U f1l'ilN1 'U'Jj'1-3U'if1 LH "In,,'U fI f1l'i'\f'lJlflCl6'lJ \l:::,-'lJ ~-31Vt111 'r'U-31'UflV-3 lJ R1N19l'lJ 

QA QQI .cl 3.. 
'lJ'i'iVlf1lff"6-3f1l'iLN19l'lJ fl6 'lJ'i'iVlt1lff66f1C]flR'r'U (Oxidation Firing: OF) fllN1'lJ'i'iV1f1lff'U Il'f6 

• I"; d ',(:1.1 '" '1.1 .1 ..1,(..,,(.... rJIlJCllJ'Ul'tYaf166f1 C]f91 'U'Jj''U~1'U 'H6~ 'UllJ"f)-3ff1'ilJ'i:::f16U"f)~Il16'i'if16f)f1 C]fR f1l'ilN1R'lJ 1 'U 
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O11lHltlf~~11rl~ liltJJ~ ,,j,111J\11Itlft01J ffllJTH1~'::IHl1'U~f.U 11lJij~l 1110~f.U11lJijV~~'l 
Hft~rl'f.Ucrf~F';''U01l1H1A1Jlla'1 ,,:: iifl11lJ'Wl'Ui1V ~ Hft~rl'f.UcrIffllJll CI ~iI;1J\1llfla01J1AA 

tI 

2.6.3.2 fIllIHlitla01J (Glost firing) I~1'JijililIHl1l~f.U11lJijl,jV~1J1mrfl Itla01J 

..J 1 1lI !iCt • 111 • .1 :. 1 1lI .I d 1lI .;. 1 1lI
lUI:: 'Jfl1lI1JULtliUJ1J ln~l (Low Temperature) O1llHn:: 'Jl::tJ::L1f11'Ul'U'U'UU'Ifl'UOtJ I'WO 11 

Itlftt)1JtJfli1 w'U~1.n'UfIlllHl,h~Ulflfl1l1uw'U;ifl::.Jf)tJ1,jtl1ld~ l'ri UAfl1ld ~1'U,j1~tJiI,rltJ 
, ""'" iJ' t 1II "'!II "" '1 1lI "'" "'"O1liJ illi11lHl1iltJ 'Jf)J iI'J0~IH1Y1~fff)~'UHUfl::flf)'U1J'U'Uf)~'fllLH11'WtllJO~fl'U lJ 11Hflflflf.Uen 

d QI f d .. 1JI 4 QI tI ,~ IV d 4 " 2 0 4 .., ttl 
ltJ'Ufl10tJ1~l1i1Ll1 Ol'ilYll 11 Hflilflf.UenUflfl ¥'l 11f1~ \llOlHllffnlltJ1Jl OtJUt11 'U1Hflflflf.Uen OOfl\llfl 

Iflltl1l1cfL1f111,j.JOtJfl1112 i11lJ~ 
• .r ..J ... 1II.. , 

2.6.3.3 O1llHlf1flmH (Decoration firing) 'J'U~1'UYlIH11f1f101J"fl1 'UtJ1JflflUfI~ 

l1tJff 111tlAilltlfltlfl (Decal) ~fh~'Udl11 i'1JflflUpj~ff li1tJlQ'Wl:: ~ilfI~'t11J'Um'J'U::~ltlatl1JlLtf1 
'lhhhHl l~tl11f~~flOllpj~~ilYI'Ufl1J4'U.n'U 11tJfl11 O1lflflUpj~1J'Ulf1fttl1J (Overglaze Firing) 

.. ..J, 1II , ... 1.1 4 .r , QI .cit. 
~f.U11IJ1JYI 'JIHlf1flllfl~1J'Ulflfltl1J l::1Jlf.U 650-850 f)~ftlICJSflICJStJff 'UUf)~fl1J'J'Uilff (Pigment) 

11;tltll::lflYliflQA1J~tl'l1Jnhff 1l'il::tJfl~~f.U11lJinil 
" ...... '" "'" fJ '" .....J. fJ 1 ~ '" "12.6.4 ~1.1 fllf.UUfl::lfllf)~1J01i1~f.U11IJlJ 1 'UifIlf)~1JOYl"lL 'U 'J ''U01nil~tul1lJ1J 'U 

.... '" ".;. 1 lila a 1II 'I '" 1 1111 '" d , ... .r,O1llH1Hflflflf.Uen ,'Wtl l11JfJf.U01'WilQflflf)~ L'Uff1JtJ 1Jllf.U 'JfIllff~Lflflff'Uf)~ Yll1ltl'J'Uff1'U'Uf)~ 

.. '" "1 2.d! 2 1!1. 1.1 " 0" '1HflfI flf.U en iltJ01lfl1i1tl::l'U¥'l 1tJff1tJfl1 CJSn::~f)~tl1f1tJ l::ff1J01lf.ULLfI:: fl111J'J1'Ulty'WLft1:l Ufl 'U 

iJ"1oU'U 'lii~fiil~t1fllwlf11 f)~1i f)pj H '1 11 fl1tJ"1J1J~' cf1i1~f.U11lJijllf)t;'~Qfl~o~ufI::l~tJ~flH 
III 2 ' ... ... ... "'" , '" ,_.I ... ....... 1II 1 

L¥'lUfl IfIlf)~1J01i1~f.U111J1J (Pyrometer) 'l'U1fl 11 (Pyrometric Cone) lfl'Sf)~1Jtl1i1f1111J'S0'U iltJ 

d d , ••1 ~II 1II d " , '" ,AOI fJ ... ... ... O1'SIYltJ1Jff n (Optical Pyrometer) 1lJ'Ufl'U (Yl1 'W'S111J'rUlfl1:l, 2525 : 107) 'l'U1i1 111 'ULfIlf)~1Jf)YI 

1cfiil~f.U11lJijmtJ1'U Ifl1 O1l1cf~~ltJUfI::ff::il1fl ~~fiil'h~'Uiill'riflf~Ulfllluri 'J111tJ0'S1i'U;t) 

ICJSlflf)1 (Seger) ~~'li~;Ofl11Jrftliltf'U';h lCJSLflf)f1f1'U (Seger Cone) li1tJtl'ulflllU1'UHff1J1flQA1J 

Hff1Jfl1JYlftflci',hLfJ'Ull'ri~ff11J111~tJlJYI'S ~fltfltJih1ijil~~ffl1J1'SCl1i1~f.U11IJij'li.mpj~1'1.1 \l'U Q~V~ 
• fJ ' '" ,_.I " " '" a " ... .d! fJ ... ... 'I 1II '" ,

U1J~f)f)Ol 'U l11JltJ1f1'U 'Uf)fl"lfl'l'U1i1 11'U0~1CJSlflOlUfl1tJ~1J'Uf)~tlf)lfl'U CJS~' 'UYI'UtJ1J L'Jfl'UOtJ1~ 

, d' 1II1II' d:'1 1IIl'
U'Wl11f11tJlJf)~ 2 'U'U1i1lilUfl 'U'Uli1 l1ty (Large Cone) UfI::'U'Uli1lf1fl (Small Cone) llJ'Ufl'U 

• tI " 

O1l'cf~'Uifl 'Yl;iQfl~f)~,r'U\l::1cffli'~fI:: 3 i1 ,1tJ~fll1Jihi1JfJf.U11lJiJ1J'UU,j~A'U 

li1tJi~'ril1J1Jli.itJ~ 82 f)~ff1 O1lfh'U 1 fI'U \l::fjili1flfll~,fJ'U 11 ftflUfl::lfJ'Ui1~f.U 11IJij~~f)~fIl'S O1'S 

IH1~~flA'tl~1fl'U \l::tf1J fl11Jl~ lJ'U1KfIli1Ulfl"::tf1Jl11J i 1~ fftlU ::,i.itJ~ 'ri 1111Jtll ::1Jlf.Ufftl~'U lKfIl 

'" d d 1.1 ..... 11II d , lII'
fl1Y1ffl1J\l::lf)tJ~ 'S::1Jlf.Ul1'U ~'U 1K01Ufl::fl1'S11~ l1ffllJl'iCllJ f)~111 'U iI~ltJ 
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, .... .... .. "'_.1 ~ "... '" , '" "'" ...'Umn~f2Wl1fJll'UW::fI~HtHL~lLN1NHAflW!fI nAl Fj'HW'il:: 'JLfll0~llOl~ 

'" '''' '_.1 ''''tI 0 , "'....; ',2 " , ..lr..lrf2Wl1fJllUH::'l'U1A nflllJt}fl'U LW11::1l::fll 1111fll111LfltI~AHU~fll1 'DOVH ~OVHl1'U~ Clf~ 

OnFl91WH1~111oflHl~LfI~O'U,tf 

... 1 If! , ~-QI (/ • 4
2.7.1 fll11111111V'lJO~'flHOlJ flllH lfll!Jl~fI' (2540 : 1) flHnl1 'U1LflHOlJ(Glaze) 

l11J1VO~ 1ff~~ijafll!JW::111jjO'UU~1~llJO~1J'lJihNafltlWcrl'CJ111ijmf LfJ'Uffl1t11tflOlJ'lJo~CiaLflfl 
..; , , '" '" A.. '" tI ..;, ". r ...

(Silicate) flNl'UmlLNl 'Uf.lWl1fJllU~l1HOllHtH1VLiJlJllJ01~VlfllJ ffl1 ltflOlJfI 'Jfll'Ul1f1HOlJ 

,tf'illfl1AQ~ml1fl'lill11'J19iUHtlf1ijtlW crl ilWlflOOfl 'CJ1ft'IJO~ lHl1 t\ll11llJ~ , ,.r,,;'10'U 8th~ 

HtL6lJ~ Al110A llffllJ~111111tffllUif1\l11111f1aOlJNafltlWcrlLCJ111ijm, 11 a ~ Ij) lfllfl ~01J1ff1 'ilLLtfl~ 
o,tI , " r • ~I A.. '" " ~I"'" , .. .., ..lr

lJl lNl l1lJ1LflHOlJl1HOllHtH1VL1JlJLlJOI91lJlfllJO~ lJfffllWl1JlJUfl1 111081'il'iltflH110fllJlJl1lJ~ 

flO ffl1t11tflOlJ'lJO~O~ijlJl (Alumina) <iam (Silica) UH::ffl1~';llJ''Uml11 HOllH::mv (Flux) 

\l1111lJANffllOlJA1110fll1ffllJl1111111::ffll utflfhlJmlLN1~f.lW11 fJijU ~ ,,.r11 ftOllH:: ftlV'il'U ij 

fffllWLrI'ULI~l 

.. .A. r .. Ai Qd " :.. d A-QI 

lfIHOlJ Lll8LNlffllJNffll 'lJO~lJ lLflHOlJfl ~f.lW11 fJ llfll1 HOll H::H1UUH 1 lJ 11fI HOlJ'il::ll11A1LiJlJ IlJ 0 

LftlJl0lJUH:ado~~'n,.rL~lJ 'iltijafll!JWtLl1 jjOlJU~llJH~ \lllJ9i~t:l~lJlJ FllNiiAtlWcrl(t11fffl~ 
1 .. '" ..

flffVWlJ'li, 2527 : 1) 

'WiAl ~~fI';1"'U (2540 : 1) LfI~OlJl1111VO~ ~'U'lJO~UtfllJl~~ ~lfHOllHtH1V 
~ 'QlQQ d.l tI!'fI tI' IV <Qd~ ~. d 

A~O~fllJN1AlJ CJ1.a'IJlJl 1lJlJ fll'JlJ::l YlHA H~ lAQAlJYl1lJlJlJ llJ1LflHOlJ~fllJA'il'U H:: LOlJ~ 

1J1f1fl";h~lJl1ftlV"rh riO'U\l111lLflftt:llJlJlJFll~lJLN1LrllJ~lJl1lJl 1 - 1.5 iJHiiLllAl ,dOLfI~t:llJutfl 
2 .£,,, ... '" .. " "''' "' .....," , .. " 1 ' 'It,
"o.aYl~ l1NHflflW!fIUl1~ L'J~fI'UNHAflW!fI l1fft81~flO'UlJ1L'lJ1LA1LNl ~mN1NllJfll111lt:l'U lJ 

" '" Ufll11lJl11 

fll1111111 lU'lJO~JlLfla t:llJUH:aflaOlJ 'illfl'l1 fllCJ111iJ mf~'~fl fi ll111ijfll1111111 lV 

... . ... tI'''''' .1111110lJUHtUAflfll~fl'Uffl1111flffl ~~~lJ 

Jl1flftOlJ flO "flll\l11AQ~lJhfuriffl1t11::flOlJ'UO~O~ijlJl <iafll UHtffl1~ 
, , .. t" 1 ttl " ..... , "...... ..,'J1U lJflll11HOllH::HllJ(Flux) 81'il'iltllOOfl CJ1~'UO~ Hl1tNffllft~ ~lUl"Ofil lflfl~ffUHtYllJ lJ . ~ 

LflftOlJ \l11111J91NffllOlJfll110Al1ffl'U111111J1::ffllutfl\l1111LflaOlJfhNii9ltlWcrl ffl'UUlflijillJfl-;h 

http:lfhlJmlLN1~f.lW
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JllflfltJ1J u~d'1111Jl'flfltJ1J~fhulflfltJ1JNftfltlWcrlmf111l'tllNllfll1Nl~fl1llJfflU 1UflW'HfJij~-3 
'un-3 tfl'H a tJlJ a:: ~nfJ J llfl flO1J ~1jUfl1 UhUNfflJ'Il 0-31f1qfi ml::'H a OlJ a::a lfJnalfJlrJuutr1Ju 

Q I ... Q .., d', .., .ld , • • 'd AI. •OJ 

111 Ul1JflPlO~1JUN1.,aPlflWCfl ff1Ul1a-3U11fJn1l1fla01J 'H10~::na11flnUfJ'HU-31llfla01JN1U 

O111NllJllU.f1 YillJl~lnffl1tl1::flO1J'Il0~oaijul .ft01ua::ffl1~,r1fJ1U011 aPl ~Pl'H aOlJa::alfJ 
~ . 

2.7.2 1f1qtl1:ff~fl'll0~m11flfltJ1J.,ftPltlW crllClf1lijnn lrJU a~~htity~,r1fJlTilJfl1llJ 
'" • "" • ... '" '" 4 ... ",,; "... """ , <9ff'lfJ~llJ ua::l"lJfJWfll L'HllnNaPltlWCfllCJl'nijflff C1f~lJ~1'lW1'rltyl'YINPllU1C1fnlJnff Plna11(H 

JI 

lPlqtl1::ff~fl'll0-30111flflO1J ffllJl1tlffltl'~i~u 
..;. 1" ., ,.." •4 t/1tII. •

2.7.2.1 lrtO 'HNaPlflWCfllJfl1llJ'YIUPlOO1mPlmou ~lnmPlUa::PlHPll~"1 
• JI • ... ' '' ....... "'0 ,,,. 0" , 
 <9' ,,, ...2.7.2.21rtO 'HNaflflWCfl'Yllfl'lllJff::Olfl pHlfJ Ul lJffllJl1tl 'HaClflJN1U Pl1lJfl 

2.7.2.3 fh 1,rNftPltlWcrl1jfl1llJff1fJ~llJ\hl.u O111flflomrJU0111rilJfJtut;j,."fl~ 
NftPltlWcrl ua::u~fhNftfltlWCfl1~ 

.4 !II ., Q 4 QI t/4I"4 , .c:I.c:I 441".a 
2.7.2.4 1YtOlJfl~nUN1NaPlflWCfl L'HlJfl 'lllJ'YIUPl0011m1lfffJPlffua::ff &Pllflafl1J 

... 
ua::'YIl~'fllJ 

2.7.3 tl1:: i;}ua:11{1l,1U lm1'1l0~lflflmJHa:m1'nPllflflO1J ~ln'Htin!lUrt1.r.h lflaf)1J 

... .r t oS _I .... ... "'.... ,Y'''' .,; • J 1lflPl'llU fl HUl OllJOlJ1:lJltu 12,000 i1nflu m ffPlfl'nn'r i'l1lOlfla fl1Jamlfl'YI'YI1'llU Utl1:1'YIfl'.. 
ovtl,f 'rl1ovtlfl1~rt1J0111nflutf'llPlfJ,j~16ty,do'YInfJua::ifu'YI11fJ ~1jlflaONfflJtl'UO~~'lfJtJfl

"'_.1 ... .,;.r t ... .,;... ... A... JI
'H aOlJ a::a lfJPl 'lfJ 11 lflao'U'YI'IlU fl HU1mnfl~lnm1'H a fllJa:alfJ'YI'U1 ntuN'l'llfl~ IU flPl'U ifu 

fi'U1Nlfllfll11UO, 2538 : 5) U~fllfJ'Hti~tl1lntr.h 'ru'rl;i'rl'lCii1fJ (Syrians) uft::miil,uufJU 

(Babylonians) '~fl'Urt'Uffl1'rUfl11'd~ if~!UU1~'Uffntl1::'fl'YIPl::ri''l (Lead Sulfide or galena) 

o 0'" ~I ...s do... .... 1'" , "'. ,
'U llJl'YIflaO~'YIllflafl1J~U'lJ'UNftl1ln 'il ua::ffllJl1tl'Ylllflft01JffPlN"1 flfJlPllJ oon C1fPlPll~ "1 1'r'U 

_I _I '" , '" • d , '" .,.flfllJllJfl100n C1fPl (Copper oXIde) l'HanflOn C1fPl (Iron oxide) ua:UlJ~m'Uff (Manganese) 

o '_1" ,,'" '" , ", A '" A _I '" .... d "". ..t";'Ul lJ &'rn'Uff~nOffn~ !'r'U m::L1JO~~~'Hft~fll m::L1J0~lJ1:Pl1J 'U'Ulil'Ufl'lllJm'l'H'UlflfJNfJ~'YI 

ffllJ lltlfilff'~ fl1llJil~fJ 'lOtJIflflO1JPl:ri''l (Lead glaze) '~urt;'H ft lfJ "j~tl1:1'YIfl'~ N"1 

http:O111NllJllU.f1
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huuu'n 1::1.1 '.i::III fl'tlJ 'i,hlflfttltJfI::.r11,flJOlJ IflfttltJfI::tf1'U6.:JtlJ 1 lJtT,jtllL'.ifl ~ il tlJJLflft 6tJ 

" . 
11 tntlaflft1t1nfU'1t1.:J1JJ u~l lJU"UlJltlfttltJ1.I'.i::Ull1Ua,H'1.1 him1itllJ'U6.:JLAJJ IU tl.:J~1flltlfttltJ 

jjtl11JJU~.:Jrl'6t1ua:: '''',hOlJJJ1Lf!lJn'HHf11t1f1'fl1'.i'.illUft1(1I1 'n'.il1JJ'nqfl"J,2523: 96) 

. , ... .... ...,,,... eI, " 1"... eI· ...0 J.
fltlJJl lJltlICJfVfI::1lJflfllUV.:J flltlf1tltJfl fI\}fllJ1JJl 'll'L'ntlL'nJJtl11JJU'U.:JUflH ua::JJ 

, ".... ... ........ A.1 .... .. ""'.1 iI
fl111111lJ1I1lJ l1fltJHafl fI tU c:ntl!fl'.i ::ltJtl.:J'lJfi1HlJ.:J11 a:: fIl'll'lJ ::Lm 6.:JUlJ fI lJ IH1lJ 'l:JJltU 1,500 

• 4Q "0.1 • 0 lSI 4 .... ".. JI A ,".... ....Q QfltllJ mtTflfffl'.i 1'11' lf1a6tJ\j fllJ 1JJ1 'll'ltla 6tJHa (;I fltUc:n 1m6.:JUU fllJ LH11 'n 6 11 Lflfltl1111JJlJ ua:: 

f1tl.:JOlJJ1'~ Lflft6tJfI::tf1thJJ11.nlJ1.I'l::ll1fftlJ1.I'l::1JltU 200 i1ntllJfI;tT~fffl'.i l'11'jj';9UlJ 1m'l~h1 
01 "ct &I 4 1 "... J ..., J.}',,,t

fltJtl11JJl LflV1fltJlflatltJ'n 1fl tT fI lJU 1'lU a:: Ifla tltJ'n 1fl1.ltl'l CJfla U~lfl fll'l tT.:J lflfl'n tJ11 'U L1.11 11 lJ lJ 

'1.I'ri11lfN1'Utl.:Jlfl16.:JJUAULH111 a 611'.:JU1 , 1.IUm'l HaflLtlft6tJ'11 \1'.:J ua::"'1t1m'.i tJ i'tJ 1.1 1~ 
l~tl10tJfll'ltT~1.:JLfl11H1 'll'11'lJ '~tJ'l::tTtJtl11JJd1L~ ~L~tl10tJfllHr~HLfl1LH1 (Kiln) ua:tT1JJ1'lt'1 

IH1,~U f,!tUl1fJii 1050-1200 tl.:Jff1ICJfm.tltT IfllJlfl1'11'ilflllHLAlJ allr6lJflH (Horizontal draft kiln) 

''~ !'II A .... 1 ....... ... "''' 2 ... ~... 1 1 • 11 fltI 'll'nUllJlJl'11'6L'na.:J U'UtU::lfltl1flU'II'11'Ufll91'ntl1t11JJtlfl\1'fI'llJ1Ltla6tJ'UlJ 1111 lH1 U 

... ,,"!'II t ,,,. ':11 ..." .... 'f,!tUl1fJlI\1'.:J LflllJlJtlHU'lfl 1f1t1 'll'tT1lJHt'f1l'Utl.:J'ULm (Wood ashes) l1UffUJJl (Feldspar) ua::flu 

(Clay) llJOfl'llfblJHt'fJJ~Lfi1 ~ OlJ 'ri1ltlft6mfluHad11~1l Utlfl1l1fld'll'11'lJJ.:J'~'ntl1t11JJfffl1l1 
tflJfl'r1L~tl10tJJ1LtlfttltJ 11a:: ''''tflJ'nmtlft6tJ1f1t1U~L8ty'~un J1LtlfttltJt'fa1.l (Slip glazes) ~ 
.... 1 , "'0 1"'" ""'fI ...... ·· ... .......drlflfl'UUlt).:J UTi'l'lJJ'II'lf1 U1JJ1LH1 l1tTt'f1t1.:J111111fl lJtJ11L ULtla6tJlILmUfl'll'lJfll1lJ.:J'Utl.:JllU t'f'Utl.:J 

"" , 1 ' ... fI" ~ ".. f 4 QAf d • d • 'JI .::I .... , " 0Ltla6tJtT1U l1tyJJflll::L lJt'fU1f11al'U1I LUtln1fllJ11tla6tJ t'faUJJmLl1afltltllJ'UH\1'.:J lIUtI.:J fl1I1 

~ "" ....dr.1 '_1 " .....!I' " ... .1 ..." fI......lJ1ItlatltJl1WII'.:JlJ'l::fltltJ ufl1t111UnlJJJ111lJ \llJ (Lime stone) Ua::l1UUfl1 (Quartz) L tJ1tlatltJ'YI 

tT1t1nllJJ1fl hfa'Ul1U1a HM1ULtlfttltJ'U6.:J'U~ hfi'tJfll'ltlmitl.:JJJlfl,flJtl6f1I~tllI'Utl.:J1a fl 

"" "" ............. 1 .. "" '_.I .. 11 0 1 " ... ... ... ..(Master pieces) tltlLtla6tJHaflfltUc:n'll'Uflu6'lCJflalJ tT1JJ1'l()IH1Itla6tJ n\1'.:J L.,. 1I1 l1LflflHaflfltUcrI 

'll'ilfl1.l6~CJfmlJmh.:J~lufffl1'l'l1l~ 10 ('1'lfffl~ lflfftl';lJ{ 2531 : 2) 

1 ·1 "" .;,.., ... 1 ".dr ~ • <!II1lJ~ "jultla6tJfI::fl1'n9UU1Utlfl6tlflJJ11l1flltlatltJ t'f flUU 1'l CJf.:JIlJ U'n1flltl a6tJLfla6 

fI::tf16tlfl 'CJfrlU1JJ1 1.nUfffl1'.i'.i1l~ 12 ii.:J fffl1'.i'l1l~ 17 ua::U1JJ11~1U'ltJ'Utl.:JH.:Jllifl::tf1~.. 
tJfla:: IOtlflUft1U1111htltJlJHaflfltU"~Liltlfl111tlHt'flla.:J'1.11UJ 1AU fl'.i:tJ1U n fl1'lHtTJJ J 1 

.. .." r • ~" Q,I " ." l' 0 Q,I d Q Q q,;tQ1
Itl a6tJua::1mtl atltJfl1t1lJ1ItlatltJ'YIlillJ'U 6.:J111 a 1t1.:J lJJ 191 l1lflU I i1lJ JJ1f1'.i! 1U1U I'll' .:JtJ{JtJfI U 

O.:Jflqll llUfl'.i::...t.:Jii.:Jfffl1'l'l1l~ 18 jjfll'l1HtlU~fll'l'ri1J1ItlfttltJllJt./htJmiHu'nil1a1t1 thJJ11l1fl 

fl ~ lItJ 'l:: lllfffl:: lU 6 6flfla H d111 i'tJ1.I'l:LlIff'1I tl1l1fll1 Ufl! 1U fttJ 11 U .:Jtll a fl ;.:Jl;1611jj 

'flL~JJ~lJ~L1i6.:Jt'f1'.i'.itllafl 11i6.:JfflU'II'lJ1UtI na::1UtJ;l1tUlf1'n'l::ffli'fllJJJ111Ti1~ '11 'Ulitl '~jj 
fll'l'ri1Itl1tl~JlJAlJIH1;~UAn6u t'f,jtln'll'1~ff'n'ld1~ UlJ illl!lU 11 ,h~'lf11'lJL,r1JJnh . " 
Ltl16.:JUlJAUlH1n6u ua::t:l1t1'Y1tlfln fll'l1 'IfOtJtlU '1It1AtlJJ1 lf1t1U~lflfl~lfla1f1a1t1aUU lI:aflu 
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A.lel.1 "" .... ,~.. .. "" 
U'U'UfI'~ u:: 1I'U ~ fl'Uu~lt1'Ufl.:jll'1f'HffClffl.:j Cf.:j \l'U Lfl.:j ~flYWYn1 'U O1ll m l'U \l10ff'11lJ1\llnLlJfl.:j 

11~'H~U1iJ1Utl.:j;Lntl.:j U~::~.:jlJ1V1Hl~,..Tl~ul::n1ffhw Ul::LVlrfLlt1A'UllJ Ul::lVlffl'Um ff1'U~ 
,..TllJll'UU1ZLVlrf'VltI ''Ui! YUU827 ff,j'V";fl,'Ul1lJftl1111.:j '~,jl"HJ'Ufl'UlHl'1fni'U,..TllJll~'U 
o 4 1 .. · .I ,.1'" "".. 41' '" "" A if" Ad ...1Il'U1'UlJl0VlQ 'UVltI U~::llYflmZ1Ilt1'U'U ufl.:jllJfl.:j"W~l1t1V1 A.:jAUnOflfl Lfl1fl~ 'UA'ULH1V1ntl~ 

O111~.:j 11;fl~(; tlOfl'U'l1lA1Llt1.:j0111~.:j Lfl1fl.:jJ'U ~'U lH1U1Jtni'.:jfl1~o'Ufl.:j 'Vltlij nOllW::L~'U01l 
Lflafl'U'lfUALfla fl1Jii'U fl1flt1lL1J1JLClf~lAfl'U'lfUA'flafl'U1ff ,}ll11'~HUl:':'Vlff,jl'Uff01l1U~:: VlA~ fl.:j ... .. l ' 4 •f/., ".QL~tI'UU'U1JffUI ~o VIti (l!f'UtlYf9JI'U1Ifllfl~'fl~fl1JA'UlHlfl1fll11'Ufl, 2538 : 5 ) 

if1l ,U'U O1llfl afl1JHft'1flWtfllfl1fl.:jJ'U fl'U LHl ~1U1i~lJU~::LVlllAL~'U1i~UUlJ loj'fl'U 

fldl.:jUYfi11~lt1 ff1'U ml";'Ulflafl1JU~:.:mlVlllflafl1J~1t1~O'U,f'U UVlJ l.;'o'U1'U1~01l fJ'1 ffl11 mllJ 

.. tal 4 Qd Q .J ~ 'w' 44 , .. .it! 4 .. t Q ''''''ffl11l1JL Vlfl'U fl11 mlYflff'll 'U 11:: 'U'U fl~01J"Hlfl~fl1.1U~~::fl'U ff1'U 011 1'Ilfl~ fl1JLO~fl'U 'U'U tllJ 'If,1I 'U 

I " It .. " 0 ~ Y" 0 1".. I d.." .I A.I ..
ff1'U'U fltH m'U 'U lJ~VllO1l nO'llltl'U fl11V1f1~fl.:jVll 11lJff1'U HfflJ VlClf1JClffl'UlJl0'U'U IYfflUl1JU1.:j 

:' "" 1"".1 "1' I.. 40,"A ""I
fJWfl1Yf'Ufl.:j'Ul'fl~fl1J 11A'U'U 1Il001lfl'Ufl'J1V1A~fl.:j~fllJ1Yf1J11 '1111~fllJ~:':~lVVlVll 11LOAlfl~fl'U

"" ",.!' t ~ J y , " J. ., • Q" ~ : Q,.Q Q

11lfln01 fI'U'U'UflO\l10~::01 'ULtll lJ 'UflO1l10'UtI.:jlJ11'U";'UlJl1.1flmOClf 'U1A'U1JH'If'UA 11'U1JH 

"UAU~::i1'U1I10fJ''Ul'," L~'U~'U AfllJl'~iirjff01l11L~::l11Jl1lJL~'ULflOffll~iiff1'UHfflJ'Ufl ~'fl afl1J 

" · "" .. 1 , 1 " ... Y , ".1 • 'A".IflflOlJ1L'If'U Lfl~fl'Uff~fl ~O'Ufl.:j VIti 'If'ULtll lJul::lJ1W 40 ff1'UHfflJA'U11'Ul'Ulu1:':lJ1D1 60 ff1'U 

Q ... 4 ~ 4 QQI d ,., to "QI
2.7.4 'If'UA'Ufl.:jLfl~fl1.1 ''U flHl0'Ul1fl~fl1JlJ~O'llD1::VlU'10'1HO'U VI.:jVll~Al'U6'111 

ff1'U HfflJ'U 6.:j 1~Q;} 1.1 ~1.;' aOllw:: 'Ufl.:jF'hlflafl1J fJW 11 fJ1J~1oj' 'lfU'1 'U 6.:jHftflflW 'l1 i.:j,f'U 

UOIClfl11JOff'.:j'~'11l'UO'lfilA'Ufl.:jJllfla61.1fflU'A'i~d (lOlJ~ ;ml1.:jt1, 2538 : 8-14 ) 

2.7.4.1 UU.:j'11lJl'1fl~1J~'oj'l~'Uff1'UHfflJ11aO'Ufl.:jJllflafl'U mmu.:jl'1fl;}1J~H' 

l~'Uff1'UHfflJ11aO'UmJllfla61Jiii~~6'ud 
1) Lfla61J'1::fh ItJ'Ulflafl1.1~IH11 'UfJW11 fJ1J~11Atliiff1'UHfflJ'Ufl.:jfl::tt1 

1~'U11ao ff1lUl::06'U'U6.:j'1::fh~loj' '~lIri fl:.:tt1UA.:j (Red lead: PbP4) fl::tt1'Un (White lead: 
oLQ fI ~ .c:$ t!I ~ 

2PbC03.Pb(OH») '1::01~Vl1n (Litharge: PbO) LL~::fl:':0101~'Ul (Galena: PbS04) lfl~61Jfl:':01 

'~'Ulfla fl1J ~I tJ'U Yfll~fl~H01 UO ll~1I:':,jl1fll'1::tt1660 , Clf~'U 1 oj'~ 1'U111'U~flA flUfl1lll:':,}1111' 

1~'Um'1 (Frit) fl~l'U1U'U6.:j'1::tt1CiftLO'1lffurifl'U 
"" "'.!f" '" '" ..1".1" ~ :'2) Ifl~fl1.111'Un'UlJ111l61fl~6'Uln~Affull (Feldsparthic glazes) I 'U 'U1 

"" .., Q' 41!1 4 1"4 ...~ tI:'1 f ., Q

'fl~fl1JVlIH1 'UfJD111fJlJl:':111H 1180 fl.:j 1350 6.:jfflIClf~IClfUff 'lf11'Un'UlJllu'Uff1'UHfflJ11~O 11'U 

if'UJ1~'oj"~lLri i1'Uif'UJ1'1fil'11YfUVlffl,"~~ffU1f (Potash feldspar) H'Uif'UJ1'1fUA lClfA1 
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l'rifl~t1t.hf (Soda feldspar) l1\n''UU'l1fijfllt1u~t1 - 1')fflll'rifl~t1t11f (Potash-Soda feldspar) li'J'U 

Jl'flnou~ijfJ1Jifrillfi~tHa1fJ1f11J Ufl::q''IInOlcrf,t1'l 'tl 

3) lfiaOtJUOU'iflcj' (Borax glazes) l~'UlfinOtJ~lfllt201'HlJii~lUOU'iflcj' 
~ ~ i .. :. f ,~ i JI i nJI ... JI .. i JI 'iltJ'Ut1ll'YI'HflO1Jfl::fllfJ 'Ut201'H1J1J9I1Ufl::fl::fllfJ'Ul ~fl flla:: 1f-.31'U 'H flflflflt::~0-.3'Y11 'HO~ 'U 

ltl'llo,n"~ JllfiaotJ1fijflniftJomflcj'd~I'Ulh'Uflt11J'H~fl 
'" ,.r JI '" ~ :' '" ~i",.r JI 1JI ~ 4) lfiflOtJ'IIlfll11'lS (Wood ash glazes) ltJ'U'UllflflOtJ'YI 'lS'IIlfll 1JltJ'U 

n1'Uflt11J'H~fl flt11JfttJ;}'U l1'U,"'UU'1 'YI'iU.I l1'U~'U li'J'U~'U JllflaOtJ'lSijfldt::lflli'UflOl'H1JiiU~ 
n1'U i'HqjijfJ1J i,rlflaOtJfla9lnOlcrflfl'4o~~'U;}'Ulfll'lSijflt11~'Ull1f l,s'U lfi~n'lS1J1 lfl'40~ff~fllflfl 

~I JI 

llJ'U~'U 


-nlff'l!lfll1Iflnout'U 'l ~flal11Jllltf1IflaOUlflaot::lflli'Ut201'HlJiJtI'n:1J101 1250 O~ffll9ffll;{It1 
.I "tI !! ..., '" '" JI.I -s'" '" ... 1 ,'II'U 1 fll'it111~IAllfllt11'H'i tJlflflOtJlflflOt:::t1'iH'II'Urll'H'itJlflllflflOUlflflO flfJl~111::: 'U fll'ilfl1 

lflaOtJlflaot::rilfll'icifllflaOl,f1'tI''U,sO~iil'Hi'tJcifllflaOi'U,s1~flOl'H1JiJ 1100 O~ffll9ffll.tJt1 
'" "'" ...... 1 d ~ 'i tI '" ~I .. "tI... ...lflflOt:::lflflfll'i'i:::l'HfJ~1UAflA1 9flfW1J'YI0Y 'Ut11'i 'i::flOtJ'IIO~lflflfl'i:::l'H{lflfllfJllJ'U 16 1 ~tJfl1 

... ... " .. i JI ... ~I '" 4 A ... _~ d tI .......... , JI
flflAtlOlen'YI1 'H1MUlJ'UlflflflU l'UO~1J"'lm'UOfl'UlJ'U1Jt11'i 'i:::flfltJ'IIO~Og1J'U1 Ufl:::9fflfll 'YI1 '11 

19flAfJ1Jlflfltlam fllfttJ:Vafll '11 flO1Ji1'i11Jft'Uli'J'U lflaou n1'U fl flol 'U t:: 'i::l'H (I'tlftml1 11J~O'U 

tl1{1i 'U1A1 

d ...... " 
1Jfl~'U 

"" "'l~ '" ~ dA1) IflflfltJ t1 (Clear glazes) lflflfltJ t1ltJ'UlflflfltJ'YIt111J1'if:l1JfHI'l1'Ul'Ufl 

flaAnOi en1~ifll t'U llfl:::ij fl111J,j 'Uli'J 'U n1'UI'll qj 1 ~(I1l1flt:::',rlflaflu flaVIn01 cri'~Afl~ fll'i 111'1"; 'U 

A 4 .. til A 4 q .d~ dlJl -4 , 4, JI Q 0 

l'U fl flfl ~tlOien flVl~ 11 1::: lfl 'i O~lflfl flUfl'U Ifll 'YII 'II{1'U t1 Alfl fl fltJ 1'lS'U Lfl'i fl-.3 11 'Ufl 'Ulfl n 111 1fl 

.. .s .. d~I • .d:4 A .. tI 
2) lflflfltJ'YItJ (Opaque glazes) IflflfltJ'YItJllJ'UlflflfltJ'YIlflflfltJflflfltlWen 

~ , I d... A ... _~ '" ,. I 1JI ~ .. i JI... ,. JI ,tIi fmn t::1Jfl~ lll'H'Ut1'11fHl'Ufl~'UlJ'U lflflflU'YIUt11'U1l1flt:: 'lSt11'i'YI'Yl1 'Hlflfl'YItJflt11Jl'lll 'U'U1 

'" ,....... "1""" , ...
lflflfltJ 1'lS'U fl1JflOflfll9ffl (Tin oxide) 19fO'i fll'U{lllflflfl ')ffl (Zirconium oxide) flfI11'U{l1l 

OOfl'')fA (Titanium oxide) 1~'U~'U ,rtol,riAf:l;}uI'll a 1nflt11Jl,fl'tll'UiflaOtJt:::lil '11'lflaOtJlflflntJ• 
ilfl,j~fbflafinOlen1~ 

'" JI ~ '" "" 11'" ~ tI"" •3) IflflfltJfll'U (Matt glazes) ltJ'UlflflOtJfl1t11'Uflfl'l!lw:::mllfJ ." flflfl 'II 

http:l'rifl~t1t.hf
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.... • ,,~,A c1 0 " "Q A!!I A ,~d. .cw::t J1 0 ,. ~ 
f!~Oftl1Uft1 tY~O\nnn L'HlOf!IflftOUNftO "OflO 110l'SiNl (Firing) V::flO~Jll0"HNl Lf!tl110l'S 

O\.l'M (Soaking time) '\.I'S::tI::&1ftlt111i~'::IOf!Nft'~ 

5) lflftOUJ\.I (Glossy glazes) lrJ\.IJ11flftOu~iiibJ\.IJo,::ijfJ1J1"nu 
Na~lfiwcrl41l'nOlfl1o~tf1fJ'tfl1J "ft::t1,\lfiwcrllrlO~Vl0ihJ\.I'UO~IflftOUtYl1J1'SD'W11fl111JtY::61f!'~ . 
~lfJ 

- lOf! Vl00l'S1Ufllfll1fnt \.I 'UW::~lfll1N1V~JO\.l NaflnW ct1m::Jlunu 

61Olfflg\.lfllfJ\.IOOlfl11Nl'W11ifllOf!0l'S'S1\.1~1'~ 

-11J1flftOm1\.1110\.l' U'H101Ulflft61J'H \.I1U1~UflO~Hn\.l1J1Oln\.l , U 

u\.lihNafinwct1 'Hn~Vl00l'S'N1V::'ti11fllflftOU'Sl\.1~1'llf!tI1~"'l:: tY1\.1 ~iifl111J'H \.11 

.. ~. .. ~ct Q.I d 

7) lflftOU1jO (Luster glazes) 11J\.IlflftOUJl1Jfl111J1J\.IU111111J101J 

Q.I Q,f fjJ ....... 4.Q .:" <d' tI 

ftOl:lw::1J\.IfltnfJOU1UftOO'HOfJ1jO lflftOU'tf\.lf!\.IflO~1JtY1\.1NtY1J'UO~ lft'H::ooo ''Iff! (Metal oxide) 

..,. ,.... .:.".. .""", "" 
Uft::lOftO'UO~ Lft'H:: (Metal salts) L9UJm'Yn::V::1JtY1\.1NtY1J'UO~fl::01 L\.IlflftOU~::YI1 L'HlOf!fl111J1J\.I 

, .... "". "" ... ".\.IItlftOU I.., OJl1 L 'Hlflft6UlOf! tYfl11Jtl111JflO~0l'S 
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, oIQ .., "'4,"" 4 .., ,r
2.7.4.3 U1HA1lJUl::afl'YI'UfHNa~flWcrl'YI '1l'1flamJ lJ~HU 

.. _I" ~ :: .. ..;, ... 
1) lflaOlJlJOl Cluau (Porcelain glazes) llJUU1LflaOlJ'YI1N1 Ut2W'HlllJ\T~ 

I 1 · <;It "" _I ... _~ "... , ,,<;It ... ... ..., " , " ~ ff1U 'H'VllJUlflaOlJlJl:LfI'YI'HUnUlJ1 UtJlJ 'rllJULflaOlJ'rU~LflaOlJ ff'Ttn:~O~flll 'HL'HUfl11lJ 

lui~Uff~'UO~LdoAU~uhfoi~l\lU 
... 1" 1'J ... "_.1 "" .,2) IflaOlJff ~UU1l (Stoneware glazes) 1 UlflaOlJ Ln\T~1'HlJOUfllJ 

"" " • ... 11 ~ "" ., "" , "" "" 2 ~II" I 1 · IflaOlJUOlclUaU UAIflaOlJUl:LfI'YIU,.:llJUlflaOlJlJU LflaOlJ ff l1l01flaOlJ~lUfl L~ ff1U 'H'V":: 

'" "" ...... ...0 " ..f""",,, "" ~ " LilulflaOlJ,.lTt1flLflaOlJl1ul1UlJ1 LflaOlJ'Ult'll LlJ Lfla01JLflaO llJUAU 

... 1 II ~ ... ..;,,,... ... '" " 
3) LflaOlJ lJU L'rU1 (Bone China glaze) & UlflaOlJ'YI 'rLflaOlJNa~mUCVI 

llJU''ru11~tJ,t1'u,:,,rLflaOlJ'ff LTtn::~0~fllll'r1fl11lJlui~uff~'Uo~LdoAu~u "hU''Hqj,.:: 

... -.~ ......
L~UlflaOlJnl~ Ua::lflaOlJ~lJ 

.. ~... q, ... 1'J 4 Q ~ 
4) lflaOlJLDl'YIl'YIUU1l (Earthenware glazes) L UiflaOlJt2W'HlllJ~l 

, ,,... .:..... tI ... _.~ ...... _~" 1 "'11 •
01,.,.:: 'riflaOlJYI::fl1 LflaOlJlJO"H1CJ11flaOlJnl~ Ua::lflaOlJl1UnUlJ1 lN1 U~W'HlllJ llJ\T~ 

LflaOlJL6!'YILiiu&nfiiflaYlOflln 1U i1 \T~fl11Lfl aOm~n~tlWctlUl::lfI'YItu "1 ua::iiffff~, fffl11 

... ....It 
LflaOlJ'rU~oU 

• .c:'¥:t 4" .,,, ...... 
2.7.4.4 UlJ~~llJm'llJTliflllfla~&flaOlJ ":UU~OOfl ~ 2 'rU~flO 

.. Q .....1 J. d Q,I Q .ci,.
1) 'flaOlJ~lJ (Raw glazes) lflaOlJlJ'l::lfI'YIU\l::'~'ltJlJ"lfl1~Q~lJ'YI lJ 

" r-hUm'llJnfll'lLfl1lJ1ftOU l';;tJ~UYlU1LDl'r~Q~lJlJ11J~1l'fa::l0tJYI ,nflUUU1'UflfflJlJ~hnj11t'1,r1 

flU i~i10th~ihUflfflJ 

. . " 
i10ri1~fi 1 &flaOlJ~:fl1~lJ,,r,,bUflfflJi~U 

.:.. 
~:m"~~ SO tbu 
... , 
~u'Un 10 ff1U .
i1u~u 10 ff1U 
... , 
'HUUfl1" 18 ff1U . 
'HU "... TfUlJ1 12 ff1U 
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i1t1th~~ 2 ltlat1Ul114i141f1 (ltlat1U'U) 
," 55 U114l1U... i 14111 
, 

1114~14 12 U114 
,... 

l1UUfl1" 16 U1U 
.. . 

~14'Ul1 6 U114 

•u.:Jm:Ut1t1fl CiJI~ 8 U114 ... .. '" 
. . 

2.7.4.5 ltl~t1tJ'r"1II (Frit glazes) ,r!ultl~t1ufi'.f1111t'JAUfil~ui1ftlll~tul1fJij 

(Strong flux) 1"14 lII::fl1t1t1fl CiJI~ Ut1U'jflCiJI lJUIIIU1CiJltlllt1t1fl CiJI~ mUlllu. .:" '" "'* I ~ ".. '" 

1) lfli!ft1Umllllll::t1111::tf1t1t1fl'CiJlfl'&1~IU911,btlft~~tul1fJij~Al11111::Ull 

nUltl~m.J ~fU11 fJjj~l UAIII:: tf1 t1t1fl' CiJlfl'\1::1r!U U1'S ~l~U,"lI~ t10l H flltl \i.:Jjjtl1111 411r!U \1::~t1nh 
fll'iltJ~tl14 , tlHU~H'111j,,ft1d'UltJ'Ut1~III::tf1.alfllll (Lead silicate) l~t1'ri1ft 1t1,"1I111::tf1rit1U~ \1:: 

1m,tJ,.f'ri11tlat1ui.:Jlf1UNUll 

i1mh.:J~ 3 mllllll::tf111ftt111mlll~fJtul1fJij 1250 t1~fr1'CiJlftlCiflU jj'~l1ftt111 
ft::ft1t1lrtt11r!U mlllu-K1 800-890 t1.:Jfr11CiJlftlCitlU 

\Till'S (Molecular fonnula) 

1.00 PbO 65.01 

2.00 Si02 34.99 

9l1t1VH~ 4 mllllll::tf111ftt111m~~fJtul1fJij 1150 t1~fr11CiJ1ftlCitlU ij,lII11ftt111 

ft::ft1t1lrtt11rJumlllu-K1 750-770 t1.:Jfr11CiJlftLCiflU 

..., " 
\Till'S (Molecular fonnula) t1l11nU1U NUll'S t1t1ft:: 

1.00 PbO 61.35 

0.25 Alp) 7.12 

1.910 Si02 31.53 

2) Itlat1Umlll~'1iijlll::tf1 (Leadless frit) mlll~'1iiju114NUll'Ut1.:JIII::tf1 

U1U1Jlfl \1:::1~UU1'Sft::intlJ1'~ 'A'uri lCiJ11Atllltl1lUt11UIII , tJulllu,CiflllflllUt11141II Ut1U'SflcH 
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~ " ~. ..,.... .z,u· r ... .... '".or ........ u'" ... '" 
1lJ U~'U II1'U11OTl~'l~ml1'nflU 'YIlU11tH'IOlJRlJ'::lJ1JqJ1111flR'UU fl 0 'lJ1flaOlJ 11 111 )J1:fflJ 
tI tI tI tI 

tllJfl111flftOlJHa~ftOltfl1tfrnfl 1l1n:lh1flftOlJiifl11lJ'11~U,::,fO~NfflJ,j1 frUl11flil,:;a::a1t1,j1 

Ut'l::~flNftfl'U,11'tf~ltJlJ1fl 
2.7.4.6 U-U~~llJtlWl1lJii~lN11RtIll-U~tl'U,r1'Ul~Ulh::IIl'rt '11 tV '1 2 U'::lIl'rtflO 

.......~ :II .. ..; ,

1) lflt'lOlJf.!OI11lJlJ~l (Low temperature glazes) L1JUlflaOlJ'rtlN1 U 

OWl1flii~l'U,h~f1Wl1flii 1150 O~f111'11t'1l;tlff fh'U'11f1j~::l~u,11lflaOlJ'1l11fl lflftOlJ~::tt1 
• I11III 'ii 'W -u 

... ".... ..F­lfit'lOlJlJOU1fl'11 Ut'l::1f1aOlJn1~ 

2) lflaOlJtlWl1flii~~ (High temperature glazes) l~\.l1f1aOlJ~LN1'U 
... t I '" .., ,~ • ....... ".....z " , ".... 1
OWl1fllJff~~~U~ 1200 O~f111'11a''11t1ff'UU U ",Ufl lflaOlJl1U";U1J1 lflaOlJ'Ultn lJ lflaOlJff ~U. .. .. 

" ....U11 lfit'lOlJ U"D1'11LaU 

2.7.4.7 U-U~~llJ1L11 ri~ffU11lJUa::~llJUu1fiR'Uo~,rflL'11niim' ff1lJ11(lU-U~'~ 

I I" "" • ... '" '"1) fl1mlJ~~llJUl1a~fl11f1Ul1lJ Ua::FjflU11lJ l'tfU lf1aOlJOt'l1J1U 

(Albany glazes) 

• ~ Q 4: tIS d" .. 1 lei d" .. 
lfit'lOlJOOflLlJU 2 'tf'URfiO lflaOlJ~::fl1 (Lead glazes) ua::lf1t'10lJ lJlJ~::fl1 (Leadless glazes WiO 

Earth glazes) . ..~ 
2.7.5 fl11f11U1WU11f1t'10lJ 

• r 1" d 1 ... ..,4: 0fl11f11U1WU11flt'lOlJ ff1lJ11tlfl1U1W R'lfl~~11OlJ 111fla (Empirical fonnula) 
4 6' ~Q,I' Q,lQ 

1110\1~11'111flD1 (Seger fonnula) lJ1l1JUO~'i1ff1UNfflJ'UO~1~'lRlJ (Recipe batch composition of 

raw materials) 1110fl1'U1Wl~Uff11U'i::flOlJ'rtH'flij (Chemical composition) fl11L;jtlU~~'ilflaOlJ 

lRtlfl11lJ0fl1~U ~~11lJlafJa U~ ,::,fO~fl11lJOfl~~1,11lfla OlJl~U\1~1'tfiiR lR iVjifl1U1W 
tI 

i~~o'uil 

2.7.5.1 fl11fl1'U1WlfiftOlJ'lflff~n'111flof 1~UO~'i1th'U NfflJ'UO~1~tl~lJ.. . 
2.7.5.2 fl11fl11J 1WlfiftOlJ~~11'111flof'Ul~U ff11U1::flOlJ 'rt Hlf1ij 

2.7.5.3 fl11fl1U1W ff1U NfflJ 1~tl~lJI~UlOlJm t1a fll1fl1'U 1W ff11J NfflJ 1~tl~lJ 
:II ...... ..,.... "1·'''''''''' 4 "..;. "',"u "1"l1JUlOlJ111f1t'111'i0~~11'111fl01 RtlfI111 "lOlJl11f1t'1" l1lJ1t1fH Fj'rtU1Y1t)1It") 'tf 1::qfl~ '1J 'tfNt'I 

0 d 0 r au d'd 4., d' ., dU1:: fflJfl1111 ff111' Ut'l::U111 l'rtR t'l0~'111'l ~UlJ 'i::fflJfll1 W Ii] 1J'rttlOlJ'i lJ 1'111fl011J fl1f1lJ'tfl1 

WO'i,j1J'~,j1\1~1Y1Hlfliht1 1UlJ1'.n1Jfl11fl1U1w,111flaOlJt;'I~' (~1fffl~ 1flntl-nu{ 2531 : 

57-60) 
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2.7.5.4 tll'1fllU1WUPl1lfl ~6t11flVtll1~Ui16fh~t1UPll11~ffllU11~VU~lUL'til 
.. " 

tll1fi1U1WUPl1Ifl~6t1ilflfll1HfflUL11ftVU~lU"h 1-n611lthuNffWU6~lPlQAmh11i't1l11\jl 
• ,1 .. _~ 

lfU'I6t1Un:;lU 6f1UlJU 

2.7.5.5 fl1'1fhU1WUPl1'fl~6t11flVfl11~Ui16th~lPlQAtI 2 'rUfi lrtU6P111~hU 
" .16Vn:;ff1UNffU 

2.7.61flQAtI~H'l11Jl!fl~6t11flQAtI~''''Uff1UNffUJ11fl~6t1iiulfl1J1V11nlV'rUfi 
iithU1.h::fl6t1f11~lflii (Chemical composition) l1f1fl~HtlUun:;iitJWffullii~l~tlU tllnh1tJ1~ 

~lU;~iifl11U '1IrtU~~::~6~1~6fl'''',rl11Ul:;ffUtltl'fl~6t111~n:;'rU fI lflQAtI~U1161Ul1of,j'fl~:: 
,rtuffl1 tJ 1:;fl6t1~citl,*6u 1Ufll1Ul1fl QAtl1J11ofJU ff 1U UlflV:; iiiJil!111L~V1tltl ff1UtJ1:: fl6t1 

flHlflii~hiuUU6U l1ll,rfl11UtI~ tjllf'.I6~lflQAtlUflfl~HtlU1tJ iJqj111~~f1flil!fi6~~'V6tJUlYiU 

U6flL11U6Vlflffl1tJ1:;fl6t111 trfl l1l 1,rtll1lfl1VU'fl~6t1"An:;fl!~ Nn~,~u~n:;fl!~iifl11UUflfl~l~ 
" "J

tlU ';~U"'U6~tltliJvi'VfI1~"'luu11ri~fhIUfI"'6~lflQ~t1L1n:;fl11u1ilfl1vuld A6uwlnfl61uflLflii 

'rnw61,j'u''''Ufffl~11 trfl 1 'Utll1fi l'U1Wlfl~6t1~lm.h:: fftlfll1W~,,,,flfln6~Ul fflUl1nl1l1fl~6t1 

lflv1oflflQAtI~ii6~ ~~''''Uti~fl~Ui'f1Q~t1f11UtJWffUlliiflHlflii66flLrt'U 3 fl~U fi6 fl~u~ii 
~ d~1 I

tJWffUtlflflHlflUllJ'UflH flnH un::fl1f1 

RO,RP R02 

Base Intennediate Acid (Amphoteric) 

2.7.6.1 fl~ui'f1Q~t1~iitJWffUlliiflH'flii,~'U¥iH (Base group) 9::iitJWffUtWi 

,rt'Ui1nfl 'fl11n6un::nlV~Vfl11 wtrflcUloftYil!trflllW ~o un:: RO lflQAtlfl~udii 2 tJ1::Ul'rl fi6 

..., ~I..I....... d 
I) 6nfl:: n (Alkalies) LlJ'Uffl1flU11ltl'Uctf6ltlflfl16'U (Valence electron) 

&'rhtltl I ,1vflll1ul'U1l'n'U~ (Monovalent) '~tYqjtrflllW ~O 6nfl::'nl~'Uffl1~iitJWfflJtWi 

l~uwtrflcU~;l (Strong flux) !YilJfl1llJ'11ni1"'6~!fl~6t1 (Fluidity) un::&YilJfl11lJl~U,j''U1111111 
1,1, , I ~I :: '" ... ...... ~I I ,~ I(Glossy) ffl1 1'Ufl'llJUff1'U 11qjV::LlJ'Uffl1n::nlV'Ul fI l1n::lJtJWfflJtlflllJ'UflH flUfl 

ffl1tJ1::fl6t1"'6~ lctfl;lVlJ66ft 'ctfA 1l'fUflfflcrVlJ66fl 'ctfA undilnVU66fl 'erA 

... 1 Q fI :'1 ~.. "0. d I flo'

2) 6nfl::: n161fl (Alkalines Earth) llJ'Uffl1flU1l1n'Uctf6!nflfl16'ULfI1fltl 

2 1116 11vfl11 1fl1lltl'U~ (Divalent) tYil!trflllW RO ff11''Ufl~lJdv::hjn::nlvJl,riUfhu'11qj ii 
tJW fflJtl1ilri'UW trflcUfJW11 fJii\1~un::fJW11 fJii~l'~Ufl ffl1tJ1::fl6t1"'6~f1::tt166fl 'ctft1l1t1!1 VlJ 

66fl 'ctfA ufln,crVlJ66fl 'ctfA l1lJflU,crVlJ66fl 'ctfA ,rt'U~'U 



• • 
• • 

43 

2.7.6.2 milJi~Q~hJ~jjtJwfflJtM'YI1.:utlihfl'Umn~ (Intennediates l1"!fl Neutrals 

r;: d • 1 :Jt!0I QI l' .:,,, ·tI fI
group) ffl'Hl'JlJ'Ut:ail'Uffl'HIl111fl ~nlLa'U" (Trivalent) '".fftyafl14W ~O} ffl~ 'Ufl'JlJ'U ~Ufl 

... ,.. d 1"1'" 1'" ~ " • 1 .... -- }!fltllJ'Ulflflfl C)f~ 1l1aflflflfl C)f~ fl1lJflflflfl C)fA L1J'U"'U ff1'U l1ty'il::lJfJWfflJ1J~'VI'Utl11lJlfl'U 

(Refractory) ua::ffl~~nl1Jfln~n (Colorants) 

2.7.6.3 fl~lJl~Q~tJ~jjtJwfflJllil'VIH,tlihfl'Um~ (Acids group) lfl'Uffl~ 91111fl 

L"91~:nlla'UPi' (Tetravalent) il::linq/i';flllW R02 nll1Ul~lfl'Ui1,hlJfLn~uo1 (Glass fonning) 

ua::muhlJfln~i1tJl'UltlafltJ (Opacifier) i"Q~tJl'Ufl~lJdhfUfl C1ififllflflfl'C)f~ ~llflm)fl 'C)f~ 
1~"llUVlJflflfl'C)f~ l~'U~'U 

ltl a fltJua::ulLtl a fltJ jj afl14w:.:tl1llJl1lJ lVtl a lVO'U ffllJ 1~ tlffrU 1~i-3U 

UlLtl afltJflfl flU Ul't1fl-3fflnh::flfltJ'tIfl-3fltlij'Ul C1ififll ua::ffl~il'li1V1'U fll~ mWlJa::a lV UllJl 

tJ~ flff lJO'U 9l1lJ691~ lfh'U ~1l1lJl:':fflJUallJlltl a otJflfi"nwct1 ~l'Ufll ~ Lfll~ fJW l1 fJ iJ\T-31Jfl1 a fllJ 

a:.:alV'il'U jjff fIll1Lfl'Uuo1D ltJ ~fI o~tJ'UH1f1ft91flWct1 lvilJtl11lJU;~m~'VI'U~0 fll"nv~n ~urui'ty 

~ 'Ii1 mvi lJfl11lJff1V~ llJ ua::L vilJtJw fil1 Jfufl fI ft~flWct1LC)fnijm1 

fll~Ln~'tI fl~LtlaotJ'tfllflthJ~1 ~fl'Ul1tJ1~tI'U-3Lfltytl~::lJ1W 12,000 tI 

flO'U fl;~"ml'tf 1~'ULtla otJtlfl11~'~fl'VI~ lt1~jjLflaOflfflJtI'U fl~Qfll1 aOlJa:: a lV~1V1~ ~fllJ ljj fll~ 

fl'U 11 tJLtl a 0 tJ~H~ flfflJ 'VI fl-3 U~-3 'tfl1cri'; till a:: tJ linaLu tI'U 1~'VI fI a fl nilLfl afl tJ91:: ttl nlL~ 'il 

ffllJ 1~ tlf11Ltla OtJff l~m~lJoflfl 'C)f~91111fl tl Otll tlfllflflfl 1 C)f~ Ll1 gflfl flfl 1 C)f~ ua::lllJ-3fllU ff . . 
l1anlflU'U Ul1il1alm,rlU'VIH~1~tI nll1 i'tJ 'VI Hlmcrtl ~'U1~...r~'U lltlafltJ"::Olua:':ltl a fltJff 191'U 

llllfl1tJ~O'U ~ llJi-3fl'Ul1tJltlaotJiljj;fllnV~'tfU fI~l-3'1 ua:: 1~...r~'U lff~1-3l"lLfll'V1HI~'U a lJ~fl'U 

'tI'U l'U ffllJnmfll 1~fJw l1 fJiJ\T ~ ~h'U tI~ ::1'VIft1'VIvjjLtlafltJ~jj';mnv~1 ~Ufl ItlafltJ n ~tl1 a fl 

jjafl14W:':ffl;iV1 hifll ff'tlll~'U l'Uffu(J'nfl'll'U ~ llJfllUl1 ~lJl1n 1'tf fll~ LL U~'tfUfI'tIMJlltlaotJ 

ffllJl ~ tillti~1~l1alV'II'U fI ~1VO'U th'U 1"Q~tJ~1if11Jlltl afltJ ffllJ l'i tiLLU-3" llJ \T 9l~ 'tI fl-3lC)fLfl on,f 

3 flftlJfl 0 
III 

fl~lJ 1"tI~tJ~jjflW.. fflJtJ1i'VIHltljj Lfl'U ~ flftlJ .. 1"tlAtJ~ jjtlW fflJtffl'VIl-3ltljj, fl'U flaH-4 • H • til 

ua::fl~lJ1"Q~tJ~jjfJWfflJtffl'VIH,tljj,fl'Umfi 

2.7.7 fll~l""; tllJJlLtl a otJ i"QAtJ~lif11JlltlaotJlfl'U1"Q~tJ~~1'Ufll~ tJ~VflVil'U ,fl'U 

fI-3a::'6V~'tI'U 1~ 200-325 LlJ'tf (Mesh) i'h'U 1l1qjil:':lfl'U fI-3ff'tllltlalV'1n'UVflr$''UflOfl 'C)f~~f111Jf 

ln~ff fll ~'~tJ1"Q~tJ tl1~ f11 fll~ ,;iv'U';01"Q~ tJ1 Jfcifl' 'il'U rJ 0-3 n'U fll~U1 1 tili'il:':ln~fll ~ H~l1a1~ 

1.f '11~1::i"Q~tJl~fl~1'Ufll~tJAua1'il::jjfftlalV'1 o'U fIl'tf'U::l~tJ1"QAtJtl1n::jjNlilflijA;fI ,~o 
i1fl-3n'U~'Uij-3m:: illV ua::tl o~n'U~'U fIlV'U om,r11 tI fll~ I""; VlJJlltlaotJ~0-3 ;)"l111~Q~tJ~l if11 
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lfl~6'U~'nmi:jjH'W~ 111 i~~lfJ ijV4lJ~6~ l~O1 fJU'f)fJ~t1fl t1'l'111m~lHn'JiiV4lJ \l~ 1Pf6~ii01'Jtl6~n'U 
v • v 

O1'J llill~ fJ!j,nl11fl ~6'U ~11~'U1Pf6~l'lflfff)'UUfl~,rfl111ff~~6 i llil 
• v'" "" di 'JIi d I!!t ..:::S 0 4

2.7.7.1 fll'JIill'J1\lff6'U1IillQfl'Ul'l "li' 'U01'HIill'JfJ1Hflfl6'U fll'J!Iill';ifJ1J'Ul1flfl6'U 

'JI '" OJ.....Ii 'JI • i 'JId ::" i "" i •.!I <!I
\l~1ill6~\lfl1111IillQfl'Ul'l "li'l'lllflfl6'U l11JfJWtll'V'l Ufl~llJ'U1Jllill';iil'U 'Ufl1'H4f1lilllflfl6'U 'U01'J'U1161 

IIu1 'JI 'JI.::', 'JI d OJ "" ..1'1 i!'I d
! lJ "li'~1'Ulilll1Jfl111J1ill6~fll'J \l11lJ'U \l~1ill6~1Jfll'J 1ill';i1\l ff6'UfJWfI1'W'U6~11ill Qfl 'Ul'll "li' l 'U O1';H1ill ';;tJ1J 

A J, 4 A Q,I 

1) tfl';i6~"li'~ (Balance) 11';i6 lfl'i6~1ill1~1fl (Scale) 

lfl16~,t~fl1'Jl~'Ulfl1 f)~,t~~iifl111J i Ta'~ ,t~lh11'lrn i~mj'U 6'Uii01'J 

... 'JI Ji ':'..1, i!'I 1 d , 'JI Ji .:, d Ji Ji.:,
Hfl'Wfllfl'U6fHm6~"li'~l'l "li'!'U H~1'U1fIn'l fl11 "li'!m6~"li'~fI~16fJfl 1 lm6~Ufl~lfl'J6~"li'~'U'Ulfl 

10 nl~ni'1J~n 1 tfli6~ lfli6~,t~fI~l~fJflffl11i''U,t~1IillQ~'U''U1R1J1wU'6fJ 1'lf'U O11,t~lfl~6'U 

l'lflfl6~UIill'J~1~'llfli6~,t~~'U'Ulfl,t~i~ lOnlf1ni'1J ffl11 i''U,t~1IillQ~'U!'~6'Ufl''Um1J1W 1J1ni~u~ 
2 n1flni'1J~'U ill t16'U',*lfli6~,t~~6~1ill';i1\lfffl'Ufl111Jl~fJ~IillH'Ufl~lflifl~t16'Ulff1J f) i:jji,rlfli6~,t~ 

• I f I 
Ij} ~d. Q,I 0 'I 'j/ ~ d d .cl .. dod. 91 Yi 'U116~l'l1Jfl1J'Wfl\l~l'lllmm 6~ lfffJfl111Jll'l fJ~1ill 'J ~ fl'j11Iill'W1JUIill';i lflfl6'Ul'lfll'U 1W 11 fJ'U 'JflfJUfl1 

llilll fJ1J~'Uff6ffl11 i''U' '*IOUfJ'U lfli6~111J1fJ i'U11tJnl111illQ ~ 'U ~,t~U~11~6t16~ n'U ,j'6Nfl'Wfllfl'U tu~~ 
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'j/ 4 
2) 'I1lJfl'mHflflfl'U (Pot mill) 

'j/ 4 "''I 'j/ 4 .... F.!
'I1lJ fl 'U,HfI fI fl 'U lJ L'I1tfI fl n '11 fllt1 'U 'W lil 'U 'W lil f111lJ ~ '11 ':i flu ':i lJ lW 'U fl-:j 

lfl~fl'U''Wm':i'UilU~fI:;;f1f-:j t1'llfl~fl'UiiJl'11'Umfi'Wn'h 10 fi1 flni'lJ hiiJ tllJ'Uil t 'W'I1;j'fl'Uil'U'W l'H~n 
4 .d~ IOGt!ll d Q.llItl QI~ oJlIl" ~IQI ,.,QI

l'Wfl-:j'illnlJ 'Wl'11 'WnlJ1nn11Vl1 L 'I1l~fllVl':ifl-:j':i'U !lJffllJl':ifl'j'U'Wl'11 'Wn !il UfI::au'Wfl'Wfl'j lt1 'I1lJfl'Uil 

fll'il\PIn'illml-:j'Uil ':i 1lJJ·uhrl'-:jfl'W'I1d-:jfl'W l~ffllJ1':i\Wnl~ "1'11;j'fl'UilUfI:;; ~1'11 un 15 fi1f1ni'lJ 

" " " \'jn'Uil'l1Un 15 fi1f1ni'lJ mlJ1Wll1ufld'\PIQ~'U':i1lJn'W 10 fi1f1ni'lJ i-:ju'W'Ill'11Um1lJ'Ufl-:j'l1;j'fl'Uil 

t1fl{9flfl'W ~ t ff'Ufl.:al~lJlI~1iiJl'11Umnfl'U 50 fi 1 flni'lJ f11':i 'U illfl~ fl'U~iitl~ lJ1W lJ1nn-h 

""1 ...,1 11\.1 'j/... 'I' d", ""... ~ d 1 11\' 'j/
10 n flmlJ 'U'W !u'Uilil1t1fl-:j'Uil'U'Wlil !'I1ty (Ball mill) VllJUn'W'I11;j'W\PIiln'U'Ul\P1-:jl'Hfln iltl !lJ\PIfl-:jtln 

... ,I 'I - 1 .1'" '" 'j/'fl-:j'Uil'U'WfI.:a L"lf1THVI iltl'l11,j'W ulnmlfltl.:afl.:aill'Wfll.:a 

~... ~I " '" \PI:;;um.:am fl.:a'W llflflfl'U f11':i tu 'W \PI:;; UnHt'U fl ':i fI:: lflfJil'U'W lil 80-120 

A' 11\ 'j/ 'j/ "'... 0,1 1 A' 4 'j/ .1"
tlJ"lf ffllJ1':i fl'l119ffl !il'illml'Wlf1lJ '11 ':i flVll'U'W lfl.:a \PIfJ9ffl\PI~ unHVI fl-:j l'H flfl.:a'illn':il'W 'Ill fJflum W• 

d '" • 'j/ ... 4'1'j/", ... ... "'1I\''1'j/.ltI... d",
lMfln m':ilJ\PI~UnH fltll..J'WflfJ 2 fl'W t~fl L"lfmJlflflfl'U'lJl1Ufl~!flflfl'Uff!lJ !"lfu~ 'Wn'W l'rt'.n::llJilff 

'j/ • 'j/ 11\ • 0 'I 'j/ 4 '" "". '" ~I '" • l' '1Jli
fll'il\PInfl1.:afl~\PIllJ9ffln\PI~UnHflHflfln !lJff~mil VI1 L'I1lmlfl'Uff'IJ11tn\PIm'l1'Wlu'W~ilff\PI1.:a 1 til !'» 

\PI~unH'hlJn'W 
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.. ~ a
iIl'W'n 2.17 ~~UflHfl'HJ~'U1tfHl()1J 

4) fJ tJ m rif ri111 i'11'n'U ttl~ tl1J 

" Q,I t 4. 'l'jJQ.I Q Q,I fI.d.c::l '1 .dll) I 

tl tJ m turiI'll 'j 1J 'W 'U ttl 'CI tl1J 'lffl1J N'CI ~ f1 tu CVI 'YI:tJ 'IJ 'U 1~ 1Utl 'YI ~:tJ ff1:tJ1'j fl
• u 

~:tJ'l'Utl~ 1~tl1ni1fll'jttl~tl1J 1~fJ1hhl ijtltJmrif..r~d 
- ~:tJ'CI:tJ(Compressor) t~'U~:tJ'CI:tJ~ff1:tJ1'jfltJi'1Jtl11:tJ..rU 1~ tJfl~fll'j 

tJi'1Jtl11:tJ..rU 'l'U fl1'.i'vJUltl~tl1J'i)~tl~n~111H 30-60 tJtl'U ~~tl~1'j1~if1 
- fllviUltl~fl1J(Spray gun) I~Ufl1'vJ'U'j~1J1Jl~tJ1ti'Uti1Jfl1vlUffi11tJ 

fll'jvl'U tl1'j'i)~I~'U fllvl'U 'lfU ~lil~F-h ff1:tJ1'jfllriJ11tl~tl1Jlm~ l'YItltlflff~~1fl 1lJtl1'j 'l.ufllvi'U'lfU tl 

tfl~fJ1~ 'l.uU 1 ~..rU1,r1'l 'U \Pi1fllU1J1Jfllvl'UffJ1iJ'U 

QI Q d'l" 0 ~ .a
2.7.7.3 1~Qtl11'V1 'lfNff:tJ'YI1'U 11tl'CItl1J 

.c::l Q,lQo QI ~ a I ~ a 
fll 'j 1~ 'j fJ:tJ 1~Q tl1J ff111 11J N ff:tJ'U 11 tl 'CI tl'lJ~ 1:tJ ~~ 'j ff 1U Nff:tJ 'U 1 Itl 'CI tl 'lJ 

.d "I " 0 "1 1)) Q.I Q d'l 'jJ 0 t: &!t ''l Q,I t " :: 'l
~1:tJ'YI ~tlm'Ultultl1 ~11~Qtl'lJ'YI 'lfNff:tJ'YI1U11tl'CItl'lJtl1'j'i)~tl~ 'Utl~11ff1'U'jfltJ'CI~ fll1Nff:tJ'U1 'U 

tlm1th'U~tl1'~Qfi1Ju'lf<J ri111i''lJ'I'hJ11tl~tl'lJtll'j'l.u1'~Qfi1Jll'1f~ 1 "h'U~tlJ1 1 ",h'U o~1'~Qfi'lJ 
" I ~ f (V r f 

Ul1<J 1.5 ~tl'U1 1 fflU ~1tlfJ1~I'lfU 

Q,I Q Q,I' ~ .c::l.c::l 
1~Qtl1J 1,000 m:tJ ~tl'U1 1,000 C)fC)f 

Q,I Q Q,I' ~ d,cf, 

1~Qtl'lJ 1,200 m:tJ ~tlU1 1,000 C)fC)f 
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= •2.7.7.4 fI1'l1JA1J11f1ft01J 

" ...;, " • ... '"'' A .1 .. !.'I"l1lJ01JAIf1ft01Jf1 ".II'1JAIf1 ft01J1J rJlJ ".II'l1lJ01JAI1JOlJO'lClflft1J 111fl1lJ1Jl1lJO 

1JA'U1J1A, 11 qjt::'ofUO't'1lft 1J 111orJHlri1J i't'1~1Jr.J1Fnr~111101JAfIlrJ'1J fIlrJ1JOfHJ:a ri1J 1ftl1 ::jj~fl,
'Ufl1J'l'l1f1lrJ 1Jl1lJ01JAlJ'U1J1AllflflflHfl1J "... , .., fll'l1J'.i '.i 11f1'lA'UlIft:~fl1JAft~.., ... '"1Jl1lJ01JA f11'H1:: '"11 

l11ft0f11H 1Jl1lJ01JAlJlJ'llJ1f1'lJ'.i::lJ101'.iOrJft:: 15 l1~fl1JAfIlrJ 1Jl1lJ01JAlf1ft01Jf1 

... ,,,... -~ ..;'" -~" 

• ..;" " ... _~ .1" Il't0f11"" "'" '" "" ,,;,11tl 

t'1::A1fl1flAfI1'1JA Aft::16rJA lJ'ilJ101~fl1JAf1 ".II''UAf11n::1JU, 114 'UO~lJ'ilJl9'1'.i'UO~l1lJ01JA 

i10~H~ 5 fI1'Ht'1lJff11JHt'1lJ'UO~i'9'I'l;t1J'ti11f1a6'l.JIL..f~ 1.4 AOJ1 I ff11J lArJ 
w 4 w 

11111'Ufl t1flg'''!' lf1aOm11rfl 3 nlftni'lJ CIf~jjg'9'In,~ij 

1UII"! t'1l," fty\'t'1U1' JOrJft:: 53 

111J~1J JOrJft:: 14 
w... ... 

111JI'UrJ111 ~lJ11J '.iOrJft:: 16" 
... 
A1J'Ul1 '.iOrJft::" 6 

'" ... , ..
ClfA " 6t'1~fl::t'100fl 'OrJft:: 

... ..,,1JL,rJ lJ f11 'i1J6l1J fI JOrJft:: 5 

flflfi11J1011~1J 3,000 fli'lJ ( 3 nlftfli'lJ) 

Sl 
100 X 3,000 =1,5'90 nf1J 

14­
100 X 3,000 = 420 nftl 

w...... 
111JI'UrJ111 ~lJ11J 16

iOO X 3,000 =480 nflJ 

6 X ­100 3,000 =180 n'1J 

6 
100 X 3,000 =180 nf1J 

.. .. 
1l1J1'irJlJf11 'i 1JOI1J9'I 5 X ­100 3,000 = 150 n'1J 

= 3000 fli'lJ 
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r ~d
1~qfhJ I fli'1J Ul I efCV 

1 __II 

1~qA1J 3,000 fli'1J 1.£111 Lot X 3.000 =2.142.8 .. 

41.67 

.4 , '-11"" q.," .. d• QI2.7.7.5 tllnl"tHl1Jlfll'HmflOUUl lJ 111fltW1JF-U:'~tlWerJ 'Ha{ltllfl1J~lfla01Jlffn 

Uft1 A'O{lmO-ilA'1lJ~::UflH';8U'lJU1~ 80-120 l1J11tlOU 'Hft{l'illflmO{llff~tlUft'1~0-il1111811fla01J'tJ 

l1"ff01JflOU 1~0,,j,lflf1"tll'i H"Yfal"81 nil1 lflf1"flTHfflJ'H llJ'A' l';U ff',j, A'9'I11Jfl111J~O{l tll'i 

fl111JA'lUfl111J,jU ,,j 1A'~ 11Jfl111J~ fHfl l'ifl111Jii 1J fl111J 1 ff'IJO{llfl ~01J',j 'A'9'I11Jfl111J~fH tll'i 
II II 

'H a{l tllmillfla01Jlff~ tluthrJflfli'-iI~O{ll1" ffo1Jtlou111'tJl'£-illU 1 "lJm::lilYi'{lu 

· " .., .. . 1) l1"a'01Jtll'il~l 1"lJtll'i'1JU~Ul1"aO{lI'IJ119'l11~1a'1'H'i1Jl1"aO-il lYfO 

l1"a'o'l.Jlflao1J'll lrJU'tJ~11Jfl111J~O{ltll'i'H~o,,j ~atllfltll'il1~ a'01JfJW \11J1JA'H a-ill~lUd'1t1:: 
d.. .4 "" ,.. ., lt1' ,.4 .4

1JfHl'HU\1'IJO{llfla01J fl111J1JUua::fl111J"lU'lJO{llfla01J fl111Jl11Jfl111J H \1'110{llfla01J tll'i 

.... .4 0 Qd ... .1 '.4 .4,'" ,:11 ~ .4 ,1'
'Hatl1Ja::alV~1'IJO{llfla81J ua::9'I1'HUl1Lnfl'llUUnLfla81J 11J0 "~atlOfl1Jl1I:: ,um l'lJlfla01J .,. 

O'l'Hlfllltfl'II hi'A'~'1IrJUll::~0~lfl1lJ1Jlfl~01J''H,j 
,.. ,.. .4 ~ '.4 

2) l1"a'01J'H lfl111Jl'll1J'II U'IIO{ll fla 01J mu tll'i l1" \101JflOU lfl a 01J 

l1" \101J 1"Vfl l'i'H lfl111Jci1{1 '11 Yf 1:: 'H~ O'H lfl111J'H U1UU U'IIO~ lfl ~01J R10Vl-ill';Ulfl ~ 01J 

111aA\1tJllfl1'n::ijfl111Jci1{1'11Yfl:: 1.2-1.4 

.4 r:.4 d 
3) l1"\101J'H ltll'iflfl9'l::flOU'II0-ilLfla01J U llfla01J'H lflflflfl::flOU1'i1 

Q .ct .. ", 4 4..,.t GoO' Q .cS 4 r QI'_lei 1
LnU lJfltl::1JlJqJ'Hl utll'ilmW1J~afltlWerJ 1flq"1Jl1'HVl1JUa::1JU1'HUfl 1JlaQa\T-iI;}::flflfl::flOU .,.. d, ,.. d r: .4 d:1l, .4 .4 ".4 .4 r: ..:.
O~flUtll11U::l1 11Ln1JUllfla01J 11JOl1Jlfla01Jl\1'illUt11181 tJl~11fla81J Ullfla01Jl1~lUtll'il~lUa1 

;}::ltl~VUa'tllYf ',j'trfll1Jfl111J~0-iltll'i ;}::utn'll1"vtll'i111,tJ1J"1lfa:::l6lJ"~U 'H~081;} tI::''£ 

1fl(lA1J~a::altJ\il 'A'IA1Ja{l'tJluJllfla01J 1~01'ri1Jfl111J'HU1UUU'II0~Jllfl~01J 19'1 (lA1J~''£~fio 
.. ,; • ...., ; .4 1'" 

UflaleflJ1JflaO 'i" (CalclUm chloride) ua::1l1JflU1CVlJ1JflaO 'ifl (Magnesium chloride) 'H'i0 11 

lfl10-ilfl1U111Vhfl1U9'laO"nal 
.. 4 r.4 44 Q, , .4 

4) l1"\101Jfl111J111UV1'110-illfla01J Ullfla01Jl11Jfl111Jl'HUlJ1 1JYfO 11J0 

ct. Q,I'; • r ~ " 4 Q ., e' .. iI 0 

l1J~afltlwerJ ;}::'H il~H llJ UllflilO1J 1Jltll::~1~ilfltlWerJ tll'i lfl ilOUVlvm:: l11Jm::lll1fltl::'H ilfll1l 
"Q.cl 4Q, Q ~.. , .4 d.d.... 

'H Ln"~l'H\1V'H llJ \11111 flLn" ;}lfll11flilO1J1Jfl111Jl'H UlJ19'11 lUO{l1Jl;} lfl U \19'1'i lflflO1J 1J\11U ~ff1J 

''110 -ilAU,r 0 V , UlrlOijAU~\11Jod'U \T9'I 'i lfl ~01J,rOlJ ;~ijfl111J'llrJU~~O~ lA1J \11'i 'lYf1fltll1 
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... doll 1 r ... ,,,t .Q.Q dtl4 .. 
OlJl1'WHfI'lJ 1J1J1lflfWU tlUO 011 CM.C O1"lfJ1~lJ:""ltl 01101'::01..1 O1"litlOCJf1111J (Dextnn ) 

!II'" .d, ", ... t l' r ~, 1 r... , ", 1
llJlJtllJ O1"ll1 'tfHfI'lJ'flftOUlJlJfI"llft::,mJVOl"lfJlJ1'lOlJOOlJHfI'lJft~ 1J1J1LflftOU 011 'tf01"lHfI'lJ 1..1 

... , ~ ", ,..It '" doiJ· , 1 ...
IflftOUfl"llHfI'lJ 'InH1lJtlfl1fJ lJ11lJnlJ l'W11::lJ t:y111l10~0111Jtl'1J1 lJ01111tlfl'OUfl"lllJl11lJfJ"l 

r... 1".4· 1 ...... ,
"0~1J1IflftOU ,:: 'Ilfl10~110 lJ01111tlfl'OUfI"lllJ11lJtl'llJtl¥ll~'1 

<:w:I .4 Q., tI Q QI tid 4 .c:I t Q ., .,.,J0' 
2.7.7.6 "l'D 011 lflftOUHft¥lflWcr1 Ha¥lflW cr111\1::1..1 1 UlflftOU'::lJl1~Ha¥lflWcr1l1 

'~F.j,lJ011lH1AU Ua::Hfl¥ltlW"~F.j,lJ011'H1AUU~"l 011'flftOUHfl¥ltlW"~'~'AlH1AU\1::~0~ 
, " .. Q ct.f tit! ,.., cal -1",Q """,.

H11J011¥l10U 11~ O11'UlflftOUHft¥lflWcr1¥10~1:: lJtl1::"l~lJ10 I'Wn::111 11 IOtl011 11¥I 011 0 tH1fJ 

A Q ., tf .. ~ Q Q,I tI,J, 1 "r ,1'. Q' , 

11..1 OHa¥lflWcr1llJO\l 01..1 1f1'llJl1 Oft::ft1fJlJ 1 VOl fI'''llJHa¥lflW cr1l1H11J011 lH1tlUUft"l iJt:y111 1..1011 

... ... ", A... '" II... d ....... '" 11... - ... l' ... 
lfla OU ,::lJlJ OfJlftl1::llJ OHa¥l fl Wcr111fl "lllJU"~U1 ~ O1nfl ft OU Hft¥l flW cr1lJ"l'D O11lfl ftOU VOl "lfJOlJ 

4 -."l'DflO 
• ", _, ... 'j/ _, _.1, ,,, '" ... 

I) O11lflftOUtllffl'DtlJ 011 lflftO Utl "l6"l'D1lJ"l'D 1..1 'tfff1111UlflftOU 

Hfl¥ltl W",,1..1 1tl~'~'11qj fl'llJ 1'l OfJO ~lJ'A mlJ1W,J,lflftou \1::~0 ~lJ10ftOOU011;lJtl1'tflJ::~'-l 
1riJ11f1ftouio~"1J1tl111 tV'WO~\1::;lJ 

2) O11lflftOUA':w11il1111tl ,-lff1111U011 lflftOUHflPltlW""lJ 1tl 1 11 tV 

~hifl'111110fJO;lJ'A l1lOtl1n::lr1'U HflPltlW,,~io~01'l Ifl ftomm 1f11l101,flflftOuiuo'U11ft1fJff 

" 3) 01 1 lf1ftOUA lV11iY4'U 11iil fl'llJ11 01fl ftOUHflPltlW cr11AflO" 'U 1f1 

....... .d, ", '" , ... , ",... 

1r1 1J1'D01'l11 'tf01JlJ10 'U'l::UU~flfI'l1101'1lJ I'Wn::fllUf,JlJfl11lJ11'U1UH"0~IflftOU fIfI 11ft:: 

... .... .... '" """ 1'.L d/ ", 1'j/ A ... _I "'1 ...... iJ" ' ...
ff1111l0lflftOUH1HaPlflWerJ lVOl1110~ PlO~ 'tflfl10~lJOfJ]J01' W L'U01'llflftOUflO lJalJ O1'WlJlf1ftOU 

"0 ., r .. 

"ft::~ ff111 'l Uft lJlfl ftOU 

.. .1' .ead 4 Q4':' d ...4 
4) O111flftOUVOl161'D111 O111f1aOU1'DlJff11JlJ1millJ01'llflaOU1'W0 

..- ... 
2.8 fn1Y1,urtltJiiwcnnJflYlHlfl1.JUa:YlH01rJIl1Yf 

., <tel d .,,, Q .. '1 Q ., "~411',"
01 'l l1tlffOU"l¥l QfI mil 'U 111 L'iI"O~01'::UllJ 01 1 H ft¥llftO L11 fI Hft¥l flW cr1l1lJf,JW tl1'W 

ff~11f1'lJo,do~1l1fl1¥1QAUPl1lJ'D1llJ'tf1Aijf,JWfl1'WUUlUl1'U '~fI~~ ~~ijfll'l l1tlfl'OUfI'lJU1l1PlQAU 

.d o,~ ",.0 .&~QI tI ., f " telQ " 

111l::1J1lJ1 'tf 11..1 flllHftPl ( 'W\1Pll mfl'l1~'U, 2541 : 243) 1PlQflUflH '1 fl1'l\1::¥l0~1Ifln::11 

.,.. .,,,,, .,....1 .. " r ... 
f,JWff11UfllU'W1::lftO 'tf lJ01Hl1Uf,JlJf,JWfflJUPlPlH '1 "0~11J0tllJiJlJ 1J1IflftOU ua::fllUf,JlJ 

'" '" II 0 d ...... A .... _~ ... ...... ", 
f,JWtl1'W"O~Ha¥lflWcr1f1'11l \1 O1ll'lf1 ffOUf,JW fflJUfI"O~IlJOtllJ]JlJ 11fllnlflffOUf,JWfflJUfl111~tl11J 

, , y ~ 

fllfJtl1ft "ft::l1HA11Jlflij IMO'111AHflPltlw"Yiijf,JWfl1'W 11J0111'6f11~illl::YlflfI'OUf,JWfI'lJUA 
... A ".. "",.Il1HlfllJ01Vfl1'W"O~IlJOtllJi1lJtl~flO UlJ 
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2.8.1 fll'i'H~i1 (Shrinkage) 

&tfIQ AI., ., A Q ..~ ~ ~ .d..c:t ..., ,
'ltlIt'l'UmUfltl1fltJfll'i'H~"1" 6~I\H)~ 'U lJ\HlJ'U t'I' Ul11f1111lt'l'lflty lTt'i 1:: 'U fll'i 

.. ...... ....;... ':JI I.... tJ ... ... d. '" ..; " '" I. ... .~ t"'U1tI Nt'I" tltllCf'l'fl1l,.'U 1~ , 'Hty '1 tl1l'U 6~'U11'U 1Ifll 'i 'H~"1111flfl\lllil'U'fI \l:;" 6~ 'H l'U 6~'U lJ'U'U'U 

", tI ". ~ tl,,l _., tI w". I.d.. 
11'H ~6t1HY1 '1 IIt'1::U'H~6t1Ht'I'U1lt'l'1I6'f11l'U6Nt'I"tltllcn t'l'1111~"6~fll'i'H""1m'U6~ \llfl'U 1Yl6~ 

I. ... .4 '_1 .,,,,l "'.~ " ........... ... 1 .1'" 2 ,l ...

'i6tJ '1 l'U6"'UlJ'U'i:a'Htl66fl lJ Yl1 'Hl'U6"'UlJ'Ul"11l1"~fl'U\l~Ifl~fll'i11""1 ~tllJfl"U~1l'U 6~'U 

JI .c:t4 .ell 4 4:'.ct cv ,A Q " ., A 
11\JYl1Ifl111la:: 16t1~Ut'I:: 11 fl11Ul'H 'U tl1t161111 fll 'i 'H~"1lJlflfl111 'U 6 ~ 'U 11\J11 tJltJ fl1 'i'H~"1,.6~'\J6 

... .4 ... , :JI... ... ...... .It '" " ...~\JlJ\J1I6~ 2 'i::tI::~1t1fl\Jfl6 fll'i'H~"1'Ht'ln1flfll'iN~ 'HU'H~ (drying shrinkage) na:: fll'i'H~"1 

'HftU1flfll'ilN1(ftring shrinkage ) fll'i'H~i1'HftU1flfllnN1jjfl11lltili'Y''Ufll'i'N1Nft''tltll~1I1fl 
2 ,l ... .4 ... .... ~ " ........,,, ..., " 


ITt 11:: f.Ill 'U 6~\J lJ\JUfll 'i 11 ~"1U~ \l111J\J \l:: "6~lN1Nt'I"tltllCf16t1HYlUa:: fl1tJfJ 11 ~tlI1UJlI 'H 

~ 4. e 4. ., tI -4 .Q J .. .c:I '" J!t'l'1I1lt'l'1I6 lI"::\J\JNt'I"tltllcn\l:Ifl~fll'i tJ~ltJtl1 'H'i 6U"mt'l'tl111tl ~ \J 6fl\l1 flfll 'iYl~t'I'6tJ11116va: 

... .r 
illTt 2.18 "~\J 

fll11J911'I)~R\lli1un - flll1Jnl'O~R\luM'-l 
rurm::nl'1ffHf')4lu~a\llitT~ = x 100 

ftnUfJl'J11 o~aulil8 n 

, ftn1lfll'J11tJ~aU.iIf,n - ftnJIfll 'JIIU~a\L'H1lill 
18rR1:tl1'S"ftfTl'41J~M\l = x 100 

ft 1l1l81')11f)~~.i1f1n 

r/----------------------------------------~/ 

~------------------____________________Y/ 

. 
.ell t Q"I'.Q 

111"11 2.18 UYl~'fI~t'I'tltJfll'i'H~"1,.tl~~\J 
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" . 
2.8.2 fll'i~flch.l\h (Water Absorption) 

~ c:I: -l" .. I
fllHlflfff)1.1'H1·:nHJa::'lJf).:afl1'i~fI'IlJU 1 t:: f11 'H l'ilflnmHfl'11lJlIflflflH'lJf).:a 

A ... _.; • A... _.; ...:". ..::... A ... _~ ...:". ..:: 
IU f)fn...I1JU l"lfU IU f)flU1JUfllJfll'i ~fI'IlJ\.tllJ1fl':::lJ1f1'Haf)lJa::a1 U~.:a LUf)flU 1JU Y1lJfll'i~fI'IlJU1 

SI old ~ 0 1 " ...l 4 " .ct.. • Q QIIQ tI 
U fltJ ~:::lJ1f1'Haf)lJa::a1lJfl1 f11 'H ff1lJ1'i (ltaf)fllU f)flUU UfllJfl'11lJ 1'H lJ 1:: fflJfI f)fll 'i flafl NaflfltU!fI 

- .. :: · ,2'>1 .:'1 Ti fI fI ff f)1.1 fll 'i~flCJlJU1 fI1 iltHU 

(1) ,j1un.:afl"af)~~~lUfll'iIN1Ulf1lJ1,t.:aJ1'H'Jflulf1'il"Uuiifl'1' 
(2) ,j1Un.:aflflaf).:J '1.1pflJ luJ1rf)U 'if)'ilUm::-i.:JJl'~f)fI ;.:J11lJpfu i1.1l1a1 Ulf1.rlJ 

luJ1'~f)flPif) '1.1ilfl 2 i11lJ.:a 'Htlfl llfm1lJrf)UUfl'H1ff).rlJ 

(3) if.:Jun.:aflflaf).:J'1'1u'Hlff).rlJilfl24 i11lJ.:a 

(4) ,j1un.:Jflflaf).:JlJ1ci1.1J1f)f)flpf1lJpf1,j11J1i.:JJ1'H1rfl'ilflUuiifl11' ,j1..rf)~a~'~ 
" '1.1fi1U1tU~1lJ\TA'i~.:aPif)hJil (Rhodes, 1972: 200 ) 

fl'A'i A =!!:! 
'1,1 D 

" .• 014""
D = U1'HUflflUflU'H.:J 

d A ... _~ "" .........:.. •
fl11lJU'IJ.:J11 'i ~'IJ f) ~LU f)flU 1JUmufJ W fflJ 1.1flflU fffl ~(l ~ fl11lJfI Uf11U flf)l! 'i .:J fl 'i:: fI1.1 

... "':.' .' A... ""':.1 .p A... " ...:". d ..;", • 
'H'i f)m ~flflflfl'i::f11fl f)m:: YI1flf)IU f)flUUUfI'lJUl1.1mn IU f)flU UU f1lJfl 'lllJII'IJ ~m~ IlJf)" 'H.:IV:: lJ 

11.1 'il::UAfl~llJ ff1lJ1'i(lLfl~f)UV'lV'~flVff::fl1fl lflv-i'l'1.11iff)AU,lu 'il::f1 "fff)1.1fl 'lllJ11~.:al!H lrlf) 

.I _I 4 l" " ...'IJ Ul1Jlla::N~ 'H U'H .:Jlta::'Ha.:a'il1flfll'ilN1 

_ '" A ... " .,,, .. .: 
'lllflflfff)1.1fl 'lllJU'IJ~UH'lJf)~1Uf)flU UUfl1 "fI.:JU 

(1) ,j1AU~NfflJflfla~1UU1.11.1flflaf).:J~ijl1.1i1.:Jlr1u~1'HnVlJaU pf1 ijfl'lllJV1112 

" .''1lJ. fl11.:J 1.0 '1lJ. ua::l1U1 1.2 CUlJ. 'il1U1U 6 UfI.:J 

.' '_14 '" " 2 .,- I 1"" ......: ...(2) U111f1.:Jflflaf).:a 1JN.:J 'Hll'H.:JUn'lU1 1Jf)1J 'Hll11.:JffUflflfJW'HiJlJ 160 f).:Jff1 
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(3) \hUfi~Y1~fH)'Hi1ulu 3 uli~'un~1M',rn1~fJLtlitHi76Y1~tn)1J ,~,jUfinLLH 

n~~il1M'uli~Y1~a6~..rn 

(4) lhuli~Y1~a6~;ilUlU 3 uli~ \h'uun~fJWl1fJiJ 800 6~ffW]falCi1rJt'I' ""flul 

Uli~Y1~a6~;ilUlU 3 uli~'un~ lM'..rn1~rJ&fli6~i76Y1"t'I'6t1 '''UUfiflUHn~~il1M'uli~Y1~a6~Hn 
" UftlUl'UfilUlW111fhtlll1JU~~m	~'lfl\l~'iR~ri6 'ull (Singer, 1978: 337) 

R = 3wL 
1

2bh

, d .l A .~ ""1 	 ... , "" 2
R tl1flll1JUlI~UH1I6~IU6~UlJU n aO'i1J~6;'11'iH't]fU9111J;'I'i (kg I em ) 

w m ~fl"~il1M'uli ~Y1~a6~Hn 

, '" 
h flll1Jl1Ul1l6~UYl~Y1"a6~'t]fU;'II1J91'i (em) 

h 

L 

.a ~ t .. I d 

2.8.4 l1fl'il::l1t'1'lUlJ'i:n6t1Y1Hlfl1J 

"" "'.1 1 1"..,j ""..1d 	 " fllll1fln:::11 t'l'lU lJ 'i:n6t1Y11~Itl1J flrJ 'Ufl'i6~16nt]f''i rJng661'itYIt]fUt'I' (XRF) 

1f1rJ&911rJ1Jil6th~Fhu91:unH~fll11Ja:aOrJfI 18011J'If 
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, .. _ .. " ..., .... .............. ..,'" ...
~ 

2.9 n1::tJl'Ullnl1ftnVl nl1".'Ul'ftlIN1Ift18~1J'U9"1N11'U1Qllfl1SJI'Ut~,"lR'Uft111Icnll 

• • II 

thtli'tJfl'1::tJ1U01' fffl~lUft::";fUU 1L9I11H1'l'hhUft:: Lfll tHih.lfiULH1' uln;l~ 

Q d d " 
m::tJ1U01'OOflUtltJ fl' ::tl1U01'Hft~UtJtJl't 0 Ll'WUUl1lJ 1:: ft'lJ1lJ'lSU fl11lJ~O~fll''\I0 ~ ~ft1~ 

~ ".'f ... .... ~ :. ... ~. ..0 

LtJUfll'UfllJtlI1111"~'::tJtI '1f~lJfll'"fl'U1fll'11~UH".uLft::'\IU9IOUfl1HmUU~lU01'"fl'U10V1~lJ 

tJ'::ff'rliflll't'1Hftftl't;~jjflWt;'Uft::jjflWflll't ,f~d.,fu~ouJu 11:: rioi ,r1ftYlHft fio fttll,j'ONfll'tft1Yl 

• " 0 , Ill..... " " ... '" " ..Uft:: fl11lJ ft 1'IS1'\I O~fll'OOflUtI tJ 'rI1 l1lJlI ~U1fll'Uft:: fl11lJfl1111U 1'\1 O~~ lUOOflUtJ tJ Hft~ tlW <fIlJ 

.I .1'" .1 ... ~ '" .I
lJ1fl'\lUUft::fll' lJ' tllJ1~m ::tl1Ufll' Hft~LtJ U'rI1~'ftOfllJ1fl'\lU 

th11i'tJtl'::tJ1Ufll'OOflUtJmilum::tJ1um,,j1~luI1V'::tltl1ifll''rIl~i'rlV11'11ft'~1 

(Scientific Method) lilum::tJ1um'~V::UrriJtlI111 (Problem Solving Process) ~'f,:mtJ,::,uvtJ 
1i1;~'rIYl ftO~ 'Um::tl1Ufll'i;VL'i40tfU111111'lHft,j'OU~ '\I tJi'tltJl ~ft'l tJ111UU 1'r11~tJQilli11101i 

fll' 0 Ofln tltJorh~ jjtJ'::ff'rliml't~' ~~llJ1~'l tJ,::ft'~fl rl~Ju.,fU ~oum:: tJ1U01'oommtJuft::'" ,. I, ... " J ...... l! ... ,,,. • 
l'tfUU111:: lJ Uftfl'Uw::m'l'tfUU1Uft::1:T11~1:T"fl t2tl1lJI'1flYl1:T1'1J~' (2545 : 17) Ylflft1111 . . 


... ..,~ • 4 '" ..... ... , 
UU1fl~'\IO~ L. Bruce Arccher 'rI ~flft11f:H"O~'\I0~11ifllH)rJHlJ'::tJtJ um::tJ1um, 

OOflUtJtI'\IO~';flOOflUtltl (Systematic Method for Designers) ,iluii01' d111i'tJfll',"V1' W1 

" ..; ... .1 ... i ... :fi1ty111Uft::fllmfllltll111'r1lflYl'\lUOV1~lJ'::tJ1J U~lUOOflU1J1J fl~U 

" (1) 1i"lJ'lSl9i'\lO~fll'OOflUtJ1J (The Nature of Designing) ~lUOOfl"tJtJilll::tJ"fllJod 

~1' tJiU~lU'rIl~11Uft'mi1~tJm'lJ il'11m 'lJ tl~1:Tl11fl"lJ ~lU 'rIHI1UftfttJtJ'::~fl~Uft::~lU 

,"~flmnl fhUft'1111'l~,j1,,r'ft'H1U'rll~11Ufll'OOflU1JtJ fiOfl11lJiO~fll' (Need) ,rtOLfttlljjfl11lJ 

III .I "'...'f • • ,,111... ,,:. dI ~ ".10 

~O~fll''\IUfllJlJt:y1111n::'rI10VH , 11~Hfl1Jfl11lJ~O~fll'UU ~lUfll'OOflU1JtJlI~"lJ~U'\IUUft:: 

OOfllJl'UltJU1J1J'\IO~~lU'U 1:T1'\11,h~'1 jjfll,fiYllilu.,fu~OU ~h~11"rl",j~oomilu.,fui~d 
(1.1) fffllJ1~llJfl11lJiO~fll''\IO~fl~lJrrt'If'~lU 

(1.2) 11~"HUfll,urri1ty111al~mj'1 


~•., Ill";"

(1.3) UfllJty111111fl'\lO\jftfllJ 

(1.4) ft~;jOtJQllii~llJUHU~lU~ti111Ufl1110~U~lftO~ 

(1.5) tJQilli~lU~llJ1LHU~lU~11~'Ol'{ 

.1 A ,..... A il .1 A III ,


(2) ft'llJ1U0111 U11ifll' (Getting the BrieO 1l't01 Ufll'ft'llJlU0111'\101,lft Ufll' 
". " 

"rri1t:y1110rh~jjlhi1J'lju~OUf1jj'::1J1JU1J1JUHU i~il 

(2.1) l'tV1V1lJlJO~'hjj1J1~OriHNYll'tft1~'U lflHfll'i;tJ~fffllI10~ 
1 4: • ~ QI A!'I Q.I QI, '" 

(2.2) UVfl1:T1UYlUft::1:T1Ul1:TtJOOflV1flflUll'tOlJO~flUfl11lJ1:T1J1:TU Um'l'tfUUl 
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(2.3) liltfl,,,l1l'lflAfll11Jlffflllt:A'0-:jiifll'mm~OVHAOldo-:juft::,r!,n::tJtJ 

(2.4) 11.n(JtJl;ltJtJifqj111~lnfl~\J1\Jif'1u\JotJifty1111\J fll'.ili(Jflf-:jrl O\J 

(2.5) ft'l tJ lYlOf5'l-:jOU'fl111 ~~,~\J,tJ 'tf~0-:jiJfY111~'ntJ"0 
(2.6) lltJlll\Jfll11J,jl111011tJlll\J,r0\!ft~O'HO-:j1J1tlflUl1ri-:jAH ,tJ'.i::flOtJO\J 

" " .. .., .,:'!! •
(2.7) fIlflfll'.iQUl19Jfll'.iOll1 '.i OO\J lf1f1~O-:jHftfll'.i OOfllltJtJUft::'nPU\J l11"mnO~ 

. " 
(2.8) ftl11\JAU\Jl11HUft::fll'.iflOtJft'\J0-:j;llr!\J1tJ1tf\\Jfll'.iUftifty111U\J 

(2.9) ,aofl:roll1-:j~'::fl'.i::lilfll'.iUftifty1111\Jfll'.i00flUtJtJUft::';PU\Jl 

(3) fll'.ifl'.il\lft'OtJli40fl111JiAU~-:j (Examination the Evidence) lr!\Jfll1U,j-:j~\JflO\J l\J 

fll'.i UftifW111-:j 1\J00flUtJtJ1A(J1~1i fll'.ill HfI'.i '.ifll11 (Jl ~-:jA'0-:jfll'.i1-:j '10A~ O~lf1f1tJ'.i:: ft' -:jtlfll'.i
u • 

AA ff\J1\l fll1 JO\JflfttJOV1~1~(JU"\JUft::,r01Jft'lillft'1'.iO'HO~~iifl111Jft'1J\!'.iW fll1 ~i10A~OtJl~fI 
~ o-:jlf1QtJ,:: ft' ~tlmh~iA'\1\J 111J 1(Jfll11Jl1 fll1~'h ~il (Jfl1191Uft:: ~ OtJl~fI~fl1n::hn'tJ flO 

"'1'" "'!! ",": y 1'" r! ,_1 .,:fl111Jl \Jfll'.ifllA111-:j~0~fJfl' ft'm\Jfll1Olfll'.i"mnUft::'nPU\Jl11flO~fll1 111 \J lJfll1JU\J111Hll 

o I '" ,,":...,,,,.It • ,_1
flll1\JA 1 C)J~\l::\Jl lJ~Hftft'n1illA 

" " " .""J , •.Q •(4) fll'.ift'1Hft''.i'.ifl (The Creative Lead) fll'.ift'n~ft''.i'.iflllmA\llflfll'.i fl1f1'.i0~0(JH 

1 OtJfI otJOtJfhm1J~11111HUm~'~OVH ft'1J\!'.iW thl1i'tJ~AI~ 1JA'\J~OU 1'.i1J"I11~l\J fll'WOflU tJtJ 

lfWftl11\JAi~O\J '~~\JflO\Jfl111JflAfl\Jd~l\J \lAl;,fiw~lr!\Jif'U .1\J fll'.i '111\Jflfll'.i OOflUtJtJOOfl 
• U .. 

\llfl n \1 fln 1Jfll'.iUO'if'f\j111~\J, 111J,f~,1l'fi1\11 OAfl111J~ O~fll'.i 00flUtJtJfll'.i ft'OAUII m'l'\Jlll (J::

d ., '_1 .It.. r! '" 0 ..,....
fl111J~11J Uft:fln Mfl111J111\J~ O~ fI\J II 1 lJ C)J~fI 01 'U11 ftflft'lf1fY~O ~fl'.i ::tJ1\Jfll Hlfl1:llU ft:: 

<V 0 Q,o+ ~" 
'nPU\J lft'l11 '.itJrj L"I1~l\J 

(5) m1::~0~,rflOOfllltJtJ (The Donkey Work),r!'U',h~~O~fll'.ift'~Hft'ntl~l\JOOflUtJtJ 

, ~iifll'.i';PU \J 1'.i::tJtJUft::1ifll '.i ftfl1:l1Uft::';PU\J lfl '.i:: tJ1\J fll'.i II 1 ~fl111JflA~O~UflO 0 flUtJ tJI rJ\J 

'" '" ".,: 1JI .,. rJ ,l .... '"Y .l!ft fl1:l Ol::~O~fl1'.i ft' ~'fI'.i 1::11111H -JllH"1\J~Mfl111JflfI C)J-:jl \J'n\JJ1\J~Mfl111JflA~0~\J fl 

00fl1ltJtJ fll'.ifllAfll'.i'hu'U1111~fll'.i00flUtJtJ\l::iifll'.i';PU\Jll\J,h~~ O~fl1'.iff~lfln:afJ\J ft'l1Jl'.iO 

O'HO ~,~\11flfl'.i::tJ 1\J fll'.illfl ft'OtJfl111J l'H 1Jl::ft'1J~ 0~fl111J flA l'U fl1::tJ 1\J fll H10flUtJtJUft:: 

o ~ t "ct QI "1filA OtJdl11 '.itJfl'.i::tJ1\J fll'.i OOfllLtJ tJ\J\J \l::AO~1Jfl111JntJ'.iAllft:: ft'11J lHU~l \1 if'f\j 11 1'IL'U O1'.i 

OOflUtJtJ 

fl '.i::tJ1\J fll'.i OOflUtJ tJ ;j~lrJ\J '.i::tJtJ~O~fll'.i liHl\J0 om,tJtJ'\J Li~fll'.iUftifW11 lmh ~ii... 

,f\JA O\JUtJtJ l11Vlfflft'Al ~1{0~our(JJ1\J,r0l;Jft~iifl1'.i ftfl1:l1\l lflU11 ri-:j,rOJJft~iifl111JL~OOO'1{ ii 

" '" .... _I y_", '" , .,.mOlcrJUft:11 ftflfll'.il"11-:jL'H 'JHft llAftO~ILft::A'.i1\lft'OtJ ft'llJLl \J 11l1~Uf1lJfY111 fI OVl~1Jfl'.i::tJ1\J fll'.i 

: .... d .... ....J 
Uft::~\JAO\J (f.JA1Jffflfl ft'111JA1, 2545 : 27) fI~\J 

http:ft'l1Jl'.iO
http:ft'1J\!'.iW
http:JO\JflfttJOV1~1~(JU"\JUft::,r01Jft'lillft'1'.iO'HO~~iifl111Jft'1J\!'.iW
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• t 4: .Q tid ... r! .:I 4 Q 

't1Hlft8n1Ul1lU1J1J\l8~lmTn~ (Sketch Design) ll't81'tln:::l1ffn'l:llllJ'.itJ1Jl't1tJ1Jl'lf~1I'.i:::nJUUft::: 
f If' II 

O1'.i IPiPlnu1tm8nl1l1l1J1J'nl11lJl:::tYlJfit1Pll,"801'.i~illUUO1'.i1l ;1J111~li~u11 U'liUPl8UPi8 '11 

(3) ,TuAllUUn1'.i l~u,TUPl8U01'.iHaPlPlllJU1J1J~li~Ul'~8Jin;~ lPlVlilJtln01'.i 

4, .. • , <> 

l\ltJUIl1J1J'.iltJft::18tJPlUft:::01'.i't11llUtlft8~ (Prototype) 

(4) ,TU01'.i1l'.i:aiJuHft l~Un1'.i1l'.i::liJUHft1l'.i::ff't1ifl1l't\l8~~lU88nU1J1J~li~UTj, 
".1 ~ ~..; 0 1jill ... 1 '1 d .or dP1HA11J1AQlJ'.i::tY'Itl Uft:::lnWen't10111Uit -A aU'.i::it1J it 8tJl~ '.inPl11JlJfY111\18'101'.i88nU1J1J'il:::1J 

tl11lJhiUUU8UJ~'U1~ 8~'itl1lJltJllft:::tl11lJ'fhliutf P111JriUl1Jfl8UUft:::11 ft~\I 8~l1ty111 1U 

'.i::: 1111 ~ 'Ih~AliUun 1'.i n 1'.i 1I~l1fY11181 n:::ijtl111JVitl1 ~u 1 tfi~Ju1~ hitl1'.itl111 Uitllft::: tYl tJ 
~ ~ 

l1ty111;jA1tJIPi1Lnu1111um:::1J1U01m~l1fY111 littJtYfl1"ftn'l:lw:::\l8~l1fYl1,..ruijtl11lJthfltyllft::: 
d ... '" ..... ...o5" • ~I
lJ8't11il'tft'1f'lnUllft:::n'U tl8 tl11lJPl8~01mft:::tl11lJ'illllJU 

0'.i:::1J1U O1'.i tY~HU'U 1tl111Jfltl 1 U01'.i88ntl1J1J ti 111 ;1JU'U 1tl111Jfl Pl\l8'1m:::1J1'U O1'.i 

88nU1J1J\l8~ Earle (U;'If t1tlff~,r, 2543 : 29) 1~UO'.i:::1J1'U01'.i~'ll11J1film'.i88nll1J1J't1H 

1ff1O'.i'.i1J 1~UO'.i:::1J1U O1'.i~l'iH lUl~tJ1n1J01'.i88nU1J1JHaAt1wtti'8P1 tYl11O'.i'.i1J Uft::: 1,;'8i1JltJ• 
'.i1tJft::: L6tJPl,TUPl8'U ,f1'U ri 1 i1J8(h~ft:::16tJit 1~8.j1tJ1,r11n8 8 nu1J1J1I'.i::: tY1J tl111Jtil'~ 'il'll1 1 Vff- .. 
,{Jl111JltJ~11~1nittJuti~,fUA8U01'.il'iHl'U'~'U 6,f'UA8Ui'ld 

,f'UPl8'U~ 1 O1'.i~l1fY111 (Problem Identification) '~U01'.i~l1ty111,fUA8'U~l'ilO1'.i 
oS"; ".or 1 .:, '.1 ' ~I .1 do5 d88nU1J1J1l't8't1'il:::unlJfY111~lU88nU1J1J PltJ't11 lJ'il:::U1J'I88ntlJ'U 2 lJ'.i:::ltlU tl8 O1'.iAl1ty111tl11lJ 

" d.or "'1A8~01'.i (Identification of a Need) Uft:::01'.iPllJty111lnWen 'U O1'.i 88n"1J1J (Identification of Design 

. . ... 2 '" ~ .. • t .1 ..0 0

Cntena) 'U n8 8nll1J1J 'il:::" 8't11n 1 '.i 1lfl n:::l1 Hftm::: 't11J'1fn:::u llJ lU'\I'U tYllJ \lO'101'.i 8 8nll1J1J '1f ~ 
~ ~ 

'Ii'UA8Un1'J'A llUU01'.i 1 'U01'.i~l1fY111iji~;j 
~ 

(I) 'Ii'Utll11'Utl\lO'll1ty111 (Problem Statement) 

" Q,I Q! -"(2) \lOU3tl1J\l0~lJfY111 (Problem Requirement) 

(3) \l81JI\lA\l0~l1ty111 (Problem Limitations) 
~ 

(4) 'Ii'Utll'11uitm"iH (Sketches) 

(5) O1'.in1J'.i1lJ~mJft (Data Collection) 
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,f\JPltJ\J~ 2 fl11lJflPllI11JLdtJ~i\J (Preliminary Ideas) 11lJ~lflfl11lJfl~1111J'utJnrfl 
tJtJflIl1l1lIfJ\Jfl11lJfl~fflJM\J 1i'ti\Jl:;:'H 1Hfl11lJfl~~ft'H ffHfl (Creative) U~::flll ff:: fflJ"fH 

.." ..... _ 0 , , 

tI'.i:: ffllfll'fW1\Jfl1'.il111'.i1lJ"tJ1J~ (Accwnuiating Infonnation) CJf~lJ111fll'.ifl1n\J ~tlU1I~ 
or 

5fl1:lW:: 'iA~ij 

(I) O1nh~1\J.r1t1Pl\JItJ~lla::fh~1\J '~Vfl~lJ (Individual Team) 

(2) O1'.i1HUN\Jfl~fl'.i'.i1J (Plan of Action) 

(3) O1'.i'.i::~lJfflJtJ~ (Brainstonning) 

(4) fll'ffflflPl.tl1~lI~::~~u\Jilfl (Sketching and Note) 
....... Q ... 


(5) 11101'.i1'tI (Research Methods) 

(6) 1i01'.id1'.i1~ (Survey Methods) 
~ ~. . 

';\JPltJ\Jii 3 O1'.ifl5\Jfl'.itJ~01'.itJtJfl"1I11 (Design Refinement) '~Vtl1~l1lJ"tJ~';\JPltJ\J 

O1'.i flif\J fl'.i tJ~fl1'.i tJtJflllllll ItI\J,f1JPltJ\J~flif\Jfl'.i tJ~fl~latJfl ~lflfll'.i ff1 tI,rtJlJ~flH'"1\J~H'1 mf1 

QQ.,,,,• cd '''~I'' tI tI'
\J1lJ11"tI\Jfll~'.iH CJf~1lJ\JPl\JUlIlIU\J1fl11lJfl~'.i''.ilJ ~vtJn'::~'1'.iWl1 flH 4 '.iH't1~lt1'1 

1 t.!... 1" A ... 1 ... "" ...1 tlu1111 \J,,\J PltJ\J\J\JfttJtJflUllll~:: '1f1fl'.i tJ~ lJtJ \J O1'.i ,,,V\J 111I1Il"llJ 1'1f1V \J O1'.il1 tJfl'.i 1 va::: LtJVfl 
.. 

,,\J l~ti~tb\J"tJ~01'.i tJtJflU1111'..rgflitJ~Pl1lJ't11.iflO1'.i , ~tI~'l'.iWl'\Jff1\J~H'1A~ij 
..., " (I) ff~ff1\Jfl1~~1\J01tltl1~ (Physical Properties) 

(2) O1'.itl'.i:::~fl,ffl1~tl'l\JI'.i"lflWP1 (Application ofGeometry) 

(3) i!tJ\J ''\J''tJ~01'.ifl~\Jfl'.itJ~ (Refinement Considerations) 
.r , 

(4) 'If\Jff1\JlJ1P1'.i!1\J (Standard Parts) 
t .J t/ Q J ~I ciQ 

,,\JPltJ\Jfl4 flll1lfl'.il::'t1 (Analysis) flll1lfl'i1::'t1fll'.itJtJftUl1l1llJ1Jfl'.i:::111\Jfll'.ifl 

o ...! .. , !:'I Q" d
ff1flt'll,,\JRtJ\J't1\J ~ \Jft'.i::l1 1\J fll'.i tJtJflUlIl1 1~":::lIJ\J fll'.iPll1 'fftJl111fl'.i1::: 't1 fl11lJU "~U '.i ~ 

"1" t ... "5fI tI .. A .,. '" lIa:.: tI '.i:': 1 V'If\J 'IffftJtlPlH'1 fll'.i1Ifl'.i1:.:'t1I1J\Jfll'.i '.i:':llJ\Jl~tJIR'.itllJfll'.itJtJflUl1l1afl'l:lW:': na::: 

"'tI" ... tI"" ........ t,.l
1RQ '.i:::ff~fl "tJ~fl11lJfl~Ua:::01'.i '.i::~flPlfl11lJlflHlflfl\JflO1'.i1Ifl'.i1:::'t111:':~HtJ~11\J~\J!1\J"tJ~ 

1't1~Nafl1~,rtJlJ~ 1~tlfi1fl1'.i1Ifl'.i1:::,.;'fllt1'i..r1,rtJ~1~'1A~d 
(1) fl1'.i11fl'.i1:::,.;'tI'.i:': lt1'1fU'cffftJtI (Function Analysis) 

... .. ... 
(2) O1'.i11fl'.i1:::'t1flH1fl1fl'.i'.ilJ (Engineering Analysis) 

Q tI QQI,f 

(3) O1'.i11fl'.i1:.:'t101'.iPla1~"tJ~NaPlfltUert (Market and Product Analysis) 
Q .. .,. 

(4) O1'.i11fl'.i1:::'t1'.i1t1~:::ltJtI~ (Specification Analysis) 
Q .. d 

(5) O1'.i11fl'.i1:.:'t1fl11lJU,,\lUH (Strength Analysis) 
..... .. 

(6) O1'.i1Ifl'.i1:::'t1flHlfl'.i'l:l!fl1ftPl'.i (Economic Analysis) 

http:11fl'.i1
http:tI~'l'.iW
http:J1lJ11"tI\Jfll~'.iH
http:1i01'.id1'.i1
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4 	 ~' • 

. (7) fIl'il'fln:::'t11fl.Hl1f1fl~ (Model Analysis) 
'II 	 , " , 

';'U"fl'U;; 5 fIl'i;l"ff'U1t (Decision) fll'iiAff'U1v1'Um:::tJl'Ufll'iflflflUtJtJ'Il''Uifl;;V:: 

~ ..I, " """ .1" " LtJ'U m::: tJl'U fll'iYlfl~tJ'U l'f 'U!1'U 'Ufl~fll11J n ~m':::'Ufl1JflAfIflA '8'U UfI::: lJ 'i::: fftJfll'i W fIl'i Yl1~1'U 'II fl~ 

.. 	 • 4 ..i ".. ... CIa 1 _ ~tt:IItI:I.I ".'."Yl1J~ 1'U't1 'i fl1JflflflYllflVl'U fl~ .~NflfIl'iAAff'U t fl1n:::Aflfl~lJ 'i::: 'Ifl Al1ifll'ill'fflYl1flVHAfll'Ufl~ 

~fl ,tI't1; fl't1'IAm::tJl'Ufll'iU'Ulfll11JflAJ'UUfl:::,11J'ri1nn~fl'W1 i 't1~ fll'i U1lff'U flfll'i ;lAn'U i fJfJ::: 

fl~1'UltlUtJtJflth~l~'UYll~ fll'i UfI:::UtJtJ '~l~'UfIl~fll'i flnu11ff'U flUtJtJ '~l~'UYl1~ fIl'i fl1fJ v:::1oG 

nfll'itl'i:::11JVflVlAvfln1oGafltl'i:::lflYl fIll'fD1V fIll'f'h~ ~'U'lflfl~ l~flfll'ifliitlnvu'Ulfll11JflA 
~1~'1 rh'Ufl1'i U1lff'UflflV1~l~'UYlHfll'i Afl~tJ; 't11'i~l;Vl1r1tlJ't1; fl;;1J ~l'U~iiflll1Jl~Vl..1fl~1'U 

m::tJl'UfIl'iflflflUtJtJ lAV-nV1'iW1afl,hvi'UflnUl&ff'Ufll';'U Chart, Paper, Lettering Materials, 

Color, Assembly Photographic, Slides, Layout of Artwork, Computer Presentation 1~'U~'U lAV 

nfll'iiAff'U1v'Ufl~~~iith'Unfld1'UlflWct1-nV1'iWl~~ tI'i::: lV1rU'14ffflv , l'fq~m'i1J'Ufl~1J~'WV~ 
1" 2 d """,'iYlH1'iflfJ,1r~1'U, fll11JYlfl~fll'i'Ufl~Aa1A, fll11J1L'U~lLHYI'UYl1'U, m::tJl'Ufll'iNaA, nm, Nafll ... 

ltlmJlJlAV'il1J 

.t ..I '1"'" .d :'1 1'U'UAfl'UYI 6 fll'ifll 't1lflANaff11'ifJ (Implementation) llJ'Um::tJl'Ufll'i 'Ufll'iflflflUtJtJ 

.t " 	 .. 1! "" 1 4 0 1".... " 'U'U t)'AYl1V'U fl~m:: tJl'Ufll'i ll'f flfll'i ffl1~ 11'U lf1A 'Ufll'i flflfl" tJtJ flfl fll'i YI H1'U 't11Jfll11Jff1J'lj'i W 

, .... 1":'1..1.... tI :'1 ... .r
'U fll'il'f\\l'U H 1'U fl flfllt tJ tJ 't1 LlJ'U ~1'UYl1Jfl111J ff1J'lj'i W, 'U fla 1VllJ 'Ufll11J fJ H'U 'U 1J1 (Reality) 

'II 	 '"'' 
,;'UA fl'U'Ufl~fll'i'i\\l'UU::iifll11JlflV1..1mfltJ ff~A1~'l~fl , till 

" 	 tI ... tI(I) fll'i ffn~ffn flYl1~ LflflaflllW'Ufl~~l'Ufll'i flflflUtJtJ (Identification) 

(2) flnfffl1l1~1'UUa::UtJtJUN'U1H'&nAfll11J,rA"'U (Final Study) 
Q 	 tI .It JItal 

(3) 	fll'i1lfln:::'t111a:::fll'iff~lfln:::'t1'U'Ut)'AYl1V (Analysis and Synthesis) 

4 .t"
(4) fll'ilfLflfl't11l't1 ~Nafflt1'U'Ut)'AYl1V (Selection of Solution) 

t" t JI.a 	 .old 4.,'/4
'U'UAfl'Ut)'AYl1V fll'iflflflUtJtJ'U'U t1AYlU1 't1'i flfll'i flflflutJtJnva:::lflVANaAflW en 't1'i fl 

.... '" 	 .... 0 ... 0 "" ... .... 1:t!"1 ..... .... _1..1 .1
flfl'UV't1 'U~flfl fll'ifll't1'UAafl'WW::: V1'l'f1:::'Ufl~NaAflwcrUl'ffl 1r,'Ufll'iNaA .~fl1fJ1Jfll'i llJav'U UlJa ~ 

GflllW:: 'lLl'f1:::li'l'1 'tI'Ufl~NaAtlWct1~fluiiNam:::YltJ~fl~tJ; lflfl lU:::Vfl1JllJ't11fl'~Vfl1JltJ 
Q 01 1 1 .cS t .. 1 " ..tI .... 	 Q ...

NaAflwen flfl'YIH't1'U~ffflll:::'YIH1'Y1f1 'U av1'U'Uw:::'U'U fl1fJYl1 't1U'U1f1111JflALflV1fltJUtJtJ 

NaAtlWct1 '~iifll11Jl't11J1:::ff1J1'UYlHtlgtJ1i flfl1m'l fl1fJff~HU'U 1f1111JflAl~v1ntJNaAtlWct1 

~'U 1J11f)~~'A' u~,~ff11J1'i(I f11't1 'U Afl~1JGfl'WW:::'11l'f1:::'YI1~'YlfI Ufl~1't11J1::: ff1J1 'U 'YI1~ tlgtJ1i fJ 1fl 

2J1J1Jfl~'Ufl~fll'iNaA~'U1J11Yl' ~1't11fl 1~'lL~'U~fl~1 tlLtI~V'Ull tla ~GflllW:::'lLl'f l::li'l1 tI'Ufl~ 
NaAtlWct1 NaAtlWct1flU 1~'Yl'ltJfl111JUV1JfJ1fl,;'fl~Afl1A ll'Ulf1111JflAl~vlfltJNaAtlWct1~fJ:::\Jfl 
d 1'" ,_1 ' 1 1 .... ... ....r .....1 ... .... ..

lfltJ lflfl'U'iil lJV'Ufll1lYlfl 'U aVfll'iNaAfJ:::1fJ'itlJ'U'U1J1Y1'UllJUtJtJ'Ufl~NaAflwen 
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Oln;iIIIUlffaAftWen LrJu·nU~L~fn40~0~flUtll'.in~H~UUUUffaAftWen (Prototype) 

t.,. .Q1~" Of " "QltI .....Ua::tlallatl'YW:am'Wl::YlH1YlflUfI U'IIUU'.itl 1'WOU'.i'.illll1atl'YW::'II0~AUUUU 'W'.iOlltlU '.i::1A• 
0l'.iYlAft'OU~.tl1ilu1t11uuuu (Model) uYia::i1'110~0l'.iYi'iIIIU1~UUUU fttl'YW::\l'lL'Wl::YlH1YlflUfI 

1w.!UU'itl'1 rhu1..,ojt:a~U110~fttlllW::Ul''Wl::YlH1YlflUfI~1tlqA (Critical) 1tlqA~ltlnO~U~~1l 
fio 1tlqAld041Jl1f1fl14ffaAftWen ua::1tlqA1UOl'.iffaAffaAftWen fttlllW::~hj1tlqA~::hhil111 

i;~l'.iW11U,rUOl'.iYi'illlulffaAftWen ~lUl..,',hd~::t1tll~UH'i;;I1'.iW 1 t UOllOOtllL1JU,runAffll1.. . 

tlUYi'iIIIU lffaAftW~1..,~ ..,; 0t11'.iltI~lIUuti a ~ff aAftW~~ijO~lA 11 ~::,111~UA'1l1 

fl1111fiA~1'111'1'111 fl1111fiAO"1l1~ltl1fl'.i ~1.nuoni'm~1~1A'ijfl1111iuHi'l'lfOUYiOfl1111fiA ,..,~'l 

U~UtlOOtlUUUffaAftW~~~ ,jtl~::ijuu 11,rll~~::lrJU~~ijfl1111fiA1l1 ~'l uOllflf:J1l11jOUflU~ 
Q 0' , .. ..,Q JJ.J! 41JJQQ,I' A 

fl1111flA on11 191tlUOtlO~fIm l'lfU 11l0U tl flAfI U I'll 1111,nu 0'llll1f11111flA l1U'.i 1l 'n fl1111flA 

l~lI1nUffaAftW~1..,~ uHfiOl~lnA~u1u11U1\lllffa'l1rwenJulO~ ua::tjollflf:Jl~hJffa'Waoll1A' 
Q., .. tI t/ t .. J1~1" d "" tI I QI QI t/Q Q 

d 1t1 ='1 di 1 JJ~ • JJ 

.,

'II0~tlU1ttJl'W01Af:.! 
.,

'.i::n~flOll1~OU OUU "'If ""l1U'UU~tli'l''.i 1:: ~ltltlaO~t1ln~lIffaAflWCfI 

1tll1111U1f11111fiAI~lI1nUffaAftW~ 
".Q Q,I' Q QI J QI QI , Ifl1111flAlt1l11tlUffaAflWCfI\!tl'WilliU 1 IIJUA10llHYI 'lft11'.i A'nll lItl11 f1UUUU 

..It ....... ... • 1t1 111 A ." '"1 ...... 1 I ....
(Prototype) .~Utl1~lIfla1AOl~U1 YlAao~" ''W0~11FjU'.i flfI~::'.iUl1'.iO ll'.iU m::U1Ut1l'.i 

QI .Q Q,I ti='l 0 Q Q '. ~ ~ 1t1'.'WilliUlffaAflWCflllJUtlUA1IUU~luaO~ffAaO~t1tl UfillUUUL1JUUU1Y1H~1tlUUUl1U~ notluuu.. .. 
.., d~ ~u m::i~uuUffaAftWen~'rilf1111UUU~00tl1-r,rJu 1t1f11 llftmliU:: 911'W1:: i1 '1 1tloth~ 
tmflfl lI~ ~'Q'Aua::tI'.i::l1 iJi'l ~'Q'i'l t1lnh,UU ~1uuuuao~HAao~ tatl li'lllulIl111 ll1il~ t11'.iYlA atH~ 
1~ffunu l11tll,Yi.tlIUU 1t1f1111UU1f11111rYlH''nflUfl'll0~UtlOOtllL1JUffaflfttu~ il~ul1'h uu 1.. 
fl1111fiAnf1~n'.i'.iti' ~::flifll1'l nu'IIo~utl1ifl'.i flail 'Ll'tlYi'iIIIU1ffafltlWcn'i ffl1111fA11111 U1Y1H.. 
.. " 1 1 ., J! i • ..It" ~I 1t1 .... 0 ~ 1t11'nmi'l'lnAma::1Ylfl U all Ut11'.inn~'II01J1'11f1 l111 .~AO~lIJU f1111atlllW::~11'W1::'n1 'II0~ 

... .... ".,;" 0 "" 11 t, 1 0 1 AffaflflWCfI'nn::YlOUUOtlfl1111~1l1JUua::fl1111~0~tll'i'll0~f1a1A t1l1YlAaO~'IIUflO'l tlYl1 tI,'Wo 

'II\lA40~A'liAluuuuuYia::uuu ~::,rJul10~~'~1tlqfliU~1l1l0~'II0~tll:: ll1'1ful4nolllla::ltl'n'i ~ 
uYi~,rJuit~~Ol~ltJu,10~1tlqA t UU~'II0~t1l'.iffaA ua::OlVtY~ffam:: 'nuYio,t'UlJU t1l'.iffaA uatU1~ 

II 

fiOlVtY~ffam::YluYiol1f11'111l1 l,rU iumW'llo~fttllltutt1l'.i~Ai~ l1;Ot1l'.iu'.i'.iv-Hmio• 

http:flfI~::'.iUl1'.iO
http:0t11'.il
http:H'i;;I1'.iW
http:i;~l'.iW
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U'\J'Uty,..!LViv~ fll~ 87iJ fJWVlVU~'hJ f1tH lflfl~~ fll~ 81 iJ 'Ul~L~11flflff'Ud1V~ '1jll'l1'U.ul'Ut'ilI'VH 

fll'U1:l~"CJtl.ul'U;lm" fJWVlV~f1 lJ~tl'Htl fll~ 87 iJ fJWfJ1Vutl~ ff'Ul""j fll~ 79 iJ '1jll'l1'UU1'U;l1:l1" 

fl-I'U1:l;lm" flll.flmiltl~ fJWfJ1V'U1~ ~l11ff~l fll~ 73 iJ fJwVlmhv lll~'\J fll~ 74 iJ fJWfJ1V1'U llf~" 

fll~ 71 iJ fJWfJ1fJ6tlV ff~fl" fll~ 73 iJ fJWtll~"'.i 'nm~'Vu1 fll~ 50 iJ fJWtllffll\!'.iru' \'1tl~'Utlfl fll~ 

66 iJ fJWtllffl'.i1V i'U\'111'n'l1'.i fll~ 63'i.'J 'UlVfflVl~ 1I~'UYilllV fll~ 48 'i.'J fflll~f1tl~fl'fIl'.i'Ul'H1Hh'U 

o QlO Q,fQl d 

~m \9Il'U1:l'H'Utl~'Hnfl fllL.fltl'1jll'n'H ~~'H1"'Ufl'.i'.il'l1ffll1 

I~m~lJ].!nfilNft\9lt1 W ey]lln~ ll1'mJ1 ~~WJ 'U lm::'U1'UfIl'.iNft \91 ~lf1f1l'.iffll.fl1:l:1 ru'~Nft \9Iun~ 
.l.d~ ~ f! .q A",Q 6J QI 1iLiJQ,I~

fIl'.in~'n'U\'1~H ffl11l'.imlml~'Hm~'U1'UfIl'.iNn\9llmtl~i1'U"'UINll'Ui1~~'U'Uff1ll !""~'U 

3.1.1 ~1'U1\91f1~'U l'UfIl'.iNft;llfl1tl~,1'U~'Ulm 1\91f1~'U~fflflf.l.ll'UfIlni1Lfl1tl~,1'U~'UINl. . .. 
utl~l~ 2 ll'.i~I.fl\'1 titl 

3.1.1.1 1;lfl~'U~ijfl1111I'HUV1 (Plastic Raw Material) l~lIti ~'UI'HUV1~'\J"l~ 

~lml'Hrl~lftl~'Ul.ul'U;lfl1" fll'Un;lnl;l flll.flmiltl~ Il'Hrl~ij~ri11'V'l~ rl'1'Uril1'V'l~ fll'Un~"CJtl 

f1"l1111n .ul'Ull'.i:: 1"f1 fll'Un'H'Utl~mlfl flll.fltl'l{1l'V'l1~• .. 1 
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• >I 

3.1.1.2 11il\liluni,jih11111l11UfJd (Non Plastic Raw Materials) 11il\liluui~uri 
"" ,I 'I"~I' '1 J "" .~... .... ~ .1 tI '1 .....r '1 Jr 
lil'Ul'lffl L'lflu'Uff1'UFfi!'f1l L 'Ul'U fllil'Uu'Ul'VtfHflfJ1~llilfJ1l'YI1'U'U ~lilul~ff~fI'Ufl~fl11 Lfffl'Ul'lffl'fl~ L'Ul'U fl 

... >I A" .,.r ... .~ " J ... .~ ";i' "" J • '1 "J "" .~
fI'Uif'U l'Vtfllilfl~fl11'f1f1f1111111 flIil1'Ufl~l'U flfl'U u'U m!'U flfl'U u'U'YI 11 Nff1lfl'Ul'lffl~~m L11 I'U flfl'U u'U 

~iifl111Jl11 UfJ11l1f1 iifl111l11'U 1ml 'U tl ~ vht ..fiifl1111 fl1Pl1111f1 iiN'fIvil t..fNiililtlWeWiifllnfJ1 ii 
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3.3.8 1"If'niitl'WIUfl~'lfijflUHtJ 

3.3.9 mfl 

<I 
3.3.10 fl1flfl"lf 

d • 
3.3.11 l1H'ItlUHtJ 

d !I 
3.3.12 l'H"flIfftJ 

3.3.13 ~t"~fllJ 
"" '" ...3.3.14 fftltJfftJlJ 

3.3.15 ~tJtl"1t'Uflfl~ 

.. 
3.4 fl11nAQ(HlflQ8U 

Jllflgflu~'41flgflUlfl1fl~,]tJAtJ'Hl ffllJ1H.. ,jlUtJm~ijfl'Ufl~lflgflU~ihrmltu~~ 
lIfltlriHfttJ tlll11fln::HlflaflU~l'H lJl~fflJ;i fltll n;9JJtJ lHafll1tucrl1fl1 fl~,]tJAtJIH1"lJ'trtJ i ~'H lfl 

tJflnl'1fftlll "ltltlll1If1l1~HtJtu'H fJiitllllHl'11fl~"lJ'trtJ IH1' tJ '1h~tJW'H fJ ii 600-800 fl~t'll 
"" ..,t .. .,; .... ...~" A" ....F- .:, ~ 

l"1f"l"1fllff fl~tJtJ Ifl"flUl11'HlJl:t'flJflfl lfl" flUtJtu'H fJlJfl1 ~ltl'UflJ.d"l1Jfl~fltJ Ifl"flUnlflfl::tll 1 tJ 
1 ,,, tI 

il'1hll"fl tJtu 'H fJ ii;i;ll'Hlll: t'flJft Ulfl a flU tJtu 'H fJ ii,illtJ tllll1fl" fl ~ fl i'~ij1~ffltJHt'flJm fl ""~ 
<I ,~ ... ,"4 d~ """ 1 ... ..1 1 .... <1 <Ifllflfl"lfHt'flJ tJtJl1fl"flU~~111 'Hlfl"flUlI'II~l tJUtlllJfll1lJ t'fUlll11fl'UtJ ( fllJ" ltllll~t'I, 2531: 

.. <V I 1 ..F- ......_ tI 1 
3.4.1 flltJltu'Hlflflllt'fltJHt'flJl:'H1Unlfl "":fllflfl"lf fllltllll1lJfllflllHl1l'Vn: 

!II 

l~I1:~~ (Purposive Sampling) '.rmjlJilf){h~fl~flln~rifl,tlij 

..., , ... 
8"11D'l'UNQ1..In 

lfltJa1Jihf1'Utl11nAQ8~ 

mfl (~80a:) 
j II 

fl18". (180a:l:) 

1 99 1 

2 98 2 

3 97 3 

4 96 4 

5 95 5 
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.... • .,j 
8ft11D'1"Ncrnn 

lft.a1Jihfl"m1ni1a8~ 
-mft (~8l1a:) 

~ II 
..18ft. (18l1a::) 

6 94 6 

7 93 7 

8 92 8 

9 91 9 

10 90 10 

11 89 11 

12 88 12 

13 87 13 

14 86 14 

15 85 15 

16 84 16 

17 83 17 

18 82 18 

19 81 19 

20 80 20 

21 79 21 

22 78 22 

"lflfll'i1~ '~flfl'i1,b'UHfflJlflflmJilU1'U 22 ,bUHfflJ lf1tJ1.g'y(1f1~ij'fI'HltllJ';1 
.J... d V <Ii <IV <Ii 
'fIf2W'HlJlJ 500 tl~f'I'WlnllC)Wff ltltJt'I:: 78 m 99 Ut'l::fl'ltlflC)f ltltlll:: 1 tH 22 

~ ~ 

3.4.2 filllf1; tJlJlflfltlU lUril1flfltlUNiiiflftWcrl ij'liu fltl'U filllf1; tJlJ';~U 
, • t ' f'" ... 1 "" d QIC!I... c!t3.4.2.1 fill'lf~lflt'ltlU AtJ L'Jlmtl~'J~'Uu lAt'I::1tltJA lH'1::1mtl~'If~'UU1A 
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ai Q t/ ..., 
fl111UI 3.4 fll'i 1lfln::11 fll'i'nAt1{J.:a LfliUltnHH fll'i LFoil 

" 
, .. 

8f11Url\&ND'1.ItI 
., ... ., 
an"W::"8~'fta8u,..a~nl1LNl 

1 Lfl~{JtJ'ff 
.. '" 11f11111111..1111 

2 lfl~{JtJ' ff 
.. '" 11f11111111..1111 

3 lfl~{JtJ' ff 
.. '" 11f11111111..1111 

4 lfl~{JtJ'ff 
.. '" 11f11111111..1111 

5 lfl~{JtJ' ff ijf11111Jj1..l111 

6 lfl~{JtJ' ff ijfl1111Jj1..l111 

7 lfl~{JtJ'ff ijfl1111Jj1..l111 

8 lfl~{J1..l'ff ijf11111Jj1..l111 

9 lfl~{JtJ'ff ijfl1111Jj1..l111 

10 lfl~{JtJ'ff ijf11111Jj1..l111 

11 lfl~{JtJ' ff ijfl1111Jj1..l111 

12 lfl~{JtJ'ff ijfl1111Jj1..l111 

13 lfl~{JtJ' ff ijfl1111Jj1..l111 

14 lfl~{JtJ' ff ijf11111Jj1..l111 

15 ... , ..t '" ..t " lflt1{JtJ ff fNl1l..1fNA11..1 

16 ... , ..t '" ..t ~ 
lflt1{JtJ ff n.:al1l..1fH 11..1 

17 ... , ..t '" ..t " 
lfl~{JtJ ff fNl1l..1fHA11..1 

18 ... , ..t '" ..t " lfl ~{JtJ ff n.:al1l..1n.:aAll..1 

19 
... d ..t '" ..t " lfl ~{JtJ'ntJ n.:a111..1fNA11..1 

20 
... d ..t '" ..t " lflt1{JtJ'ntJ n.:al1l..1n~All..1 

21 
... d ..t '" ..t " lflt1{JtJ'ntJ n.:a111..1fNA11..1 

22 ... d ..t '" ..t ~ 
lflt1{JtJ'ntJ fNl1l..1n.:a 11..1 
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, ". 
I 

! ... .... ..<V. '" 69111if1'\..!Nif3J'n 1 69111if1'\..!Nif3J'n 4 

.~J':7';as ", ;":~ 

..,. ... . 
t ... 

." . 

.. 'ff'..-
.

Q,.I' .4 .... '" 69111if1'\..!Nif3J'n 7 69111if1'\..!Nif3J'n 8 

"fit 

;~ / ...~.';. " 

~ , .' ;....;, ... • 'jII~ .: • 

<V. '" ..., '" 
69111if1'\..!Nif3J'n 10 69111if1'\..!Nif3J'n 11 

". 

.'. . ..... .. 
69111if1'\..!Nif3J'n )(j 
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fl1 1 'VI ~ n' fl1J1~ Q~1JL rJ'U '111' ,,'\Jfl,;jfl1 ~1J1 'U fl1 1 Nii~Li4fl'111 j{Nii ~.flw cn~]j fJ W111~ 

n'J1Ln'1J f)L rl fl,;j ~l1fl1~ Q~1J~11J Ii 'j'j1J'Jn~l]jfJ wmvmu1U11'U1:J fl,;j~ ~,;j]j011 'VI~ n'fl1J1~ Q~1J~"~ 
\111J1,,n'U011Nii~ (h'ii~1 ~,;jm1~U, 2541 : 243 )1~Q~1J~h,;j '1 O11iLm1~ti'fJWn'1JlJ1iL~~1~ 
A 'I ~ ...... • ,l ... .~ Q OJ <I 0 d 

L~fl L'Jf l'U011fl11JfJ1JfJWn'1JlJ~~1,;j '1 '\Jfl,;jL'Ufl~'UlJ'U UCl~fl1lJfJ1JfJWm~'\Jfl,;jNCI~11WCVIn'lLHI 011 

.... ,l Q .~ "" ...... 'J/ 'J/ "". '1 'J/'VI~n'f)lJflWn'1JlJ~'\JfNL'U fl~'UlJ'U 1J011'V1~n'fllJflWn'1JlJ~'VIH~l'U01[1m~ 11C1~m,;j~l'ULfl1J L~f) L'I1 

II) 'J/... .., <I"; "" ... <I OJ'" "" ,l Q .~ 
L~ NCI ~ 11 WCVI 'VI1JfJ wm ~ 01 n 1fl 1 1~'I1 fl11 'VI ~ n'f) lJfJ W ff1JlJ ~ 'VI H Lfl1J 01[1111 ~ '\J f),;j L'U f)~ 'U lJ 'U 

" ~,;j~f)1UU 

,l ... .~ "" • 'J/ '" 4 ... OJ .l! 'I 'J/ 'J/ '" ..,
'\Jf),;j l'U f)~'UlJ'U1Jf)~ 2 1~ [I~~1[1fl'U flf) 011 '11~~1'11 CI,;j 'il1flO11 f-N L'I1 11'I1,;j UCl~01 I'll ~m'l1 CI~ 'il1flO11 

QI QI .c:l I) QI Ci iJ A .Cli; _~ .c:l Q,I 4 QI tI ~ 
LN1 O11'11~~1'11 CI,;j 'il1flO11LJ:-.I11Jfl111Jn'lfl~ L'U011LJ:-.I1 tl1L'U f)~'UlJ'U1J011'11 ~~1 J:-.ICI~11W CVI'iI ~tfW1011 

4,1 dI .ct "I gJ 4 tI 4 dct fJI Q ~ "Q QI t
lJ~! lJ[l1 '111 f)11~mn' [1'111(1 L~ O111!m1~'11 O11'11~'\Jf)~~'U 'VII 'JfJ:-.lCl~lmniJll'U ~'U1J:-.l1~,;j'\J'U~fl'UUCI~ 

" ~1'jH~f)1uu 

.,,\ 
t , , 

I 

http:L'U011LJ:-.I1
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fll1118''lIf)~aUlil8n - fl111I81 'lIO~aU1H11 ,11 
r8rm:n1'''H~U~a" = -------------x 100 

fll1l1811ll0~~"liJl!Jn 

, ... ... 
Ulnl~ft'Ul11'U01 

.., ... ... • n 1111ftfl1'Uft~ft'U111'U01nft'Ul",l 

(tftOD~) 

.., ... ... .., 
nl111ftfl1'Uft"ft'UI11'U0111D~lNl 

(tftOD::;) 

l. rl'lu~al~ 8.2 8.64 

2. rl'lUthhN 7.0 7.2 

3. rl'lUl.h~ lflfl 8.0 8.3 

4 -tI ~ .l A tI d Q,Q.t d 
fll111m 1~ 'Hfl11lJU'lI ~m~'lI ~HlU tlflullu liJUfJW.11'lJlJ~'tlU11'fI ~tHfl111l'tlU 'tllU 

• .....J... • .K... .~.J.,f tl " .K... .~ .J... d 
~tlU1~m::: 'tllJ'H1tlU 1 ~flfl'tlm::;'t11~tlm:::'tll~tllU tlflU lJ U'tl'llU l 11a11U tlflUlJU'tllJfl11lJU'lI ~U1~ 

lrttlU..r~ fI:: hiLtln~U91fl~ 1(' 11'lllUfJlfl ~tlUtYltJ'~lfltJ11'~fl1fl hWli'1'tll;:ltlRU Ju fI:::'tlfl11'tllJ 

d .;..,f tl 4 1""'" "A •fl11lJU'll~UH 11ltl'llUl ua~FH 'HU'H ~lla~'H Mfllflfll'HNl 'tlfl11'tllJfl1mmtl~'tlfl11'tllJ'Hlfl1fl11lJ 

d ... " , d ... .J1"'" A .~... ...:: ... J 
U'lI~ fll111m 1~'Hfl1fl111lU'lI~U1 ~'lI tl.:j~U'tl 'tfNa~lmtl~ lJUflU1N lfl.:j'llU~tlUU a ~U11'fI~~11 HfI~U 

...... d.K ... " • ,"'" J11i'tlfl11'tllJfl11lJU'll.:jUH'lItl~1'Utl~ullu 't11 flfI~U 

(I) ...hRumflfla.:j1ulIlJlJ'tlflatl~~jjltl'h~l1'Ju~l'HntJlJNuH'1 jjfl111ltJ11 12 C)flJ. 

" .'fl1H 1.2 C)f1l. Ua~'HUl 1.0 C)flJ. fllU1U 6 "'tl~ 

.' ,tl4 1" " ·'tl 1"" ....J ...(2) U1U'tl~'tlflatl.:j N~ 'HU'H~ Ul tllJ 'HU'H~11'U'tl'tlf.JW.l1.fJll 160 tl~ffl 

(3) l.hm1~'tlflatl.:j~lU1U 3 ufi~ 'tlflfl1..rifllfimflitl~]jtl'tlfl11'tllJ flflUuiifl11H 

flfl~,h,..rln1~'tlflatl~ifl 
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(4) 1l1u1'i~11"~nNllTU1'U 3 u1'i~ 1l1LtJLN1~t1W'Hflij 800 t1~ffWnU;fJff U""11l1. .. 
U"}.:J11"'W.:J1l1'U1'U 3 U,,}.:J LtJfl" 1,r11 fll"fJLflitl.:J1itl11"fftl'IJ ;)"tJ'U.yjflLLHfl"~'¥i11,ru,,}.:J11"~t1.:J11fl 
U""11l1 L tJfil'U1W 'Hlrllfl11:IJU~.:JLLH;)lflff\P11i.:J~t1LtJd.. 

3wL 
R ­

2bh2 

I "' ,l "" .:f "''I' '" I '" 2R fllfl11:IJU'U.:JUH'UtI.:JL'UtI"'Uu'U fl &~m:IJ\P1t1\P1111.:JL~'U\P1L:IJ\P11 (kg / em ) 

w Wi .:Jfl\P1~'¥i11,ru,,}.:J11"~t1.:Jl1fl 

L 

if I '" 

b fl11:IJfl11~'UtI.:JU11.:J11"~t1.:JL~'U\P1L:IJ\P11 (em) 

h fl11:IJ'I1 'Ul'UtI.:JIL,,}.:J11"~t1.:JL~'U~L:lJm (em) 

I ... ... 
U'Ht1~A'Ul'H'Utll 

.. I Z 
fllUIU'lI~U1~tl8'ULNl kg/cm 

.. ..,
fl 'lUm'll~U1~'Ht1{1LNl kg/cm

2 

1. 'lfl'U\P1~l" 25.29 92.6 

if 0 12. 'IJ1'U~1 V4.:J 17.319 67.8 

3. 'lfl'U tJ 1:::l"fl 27.508 114.27 
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" 
3.5.3 fl11~fl~lJtJ1 (Water Absorption) 

~ ~ ~ '1~ ~ I.K
fl11'Y1fl "Hl'U'I11 Hltl"~'UtI~fl11 flfl9flJ'U1 1) ~'YI1 'I1t11'Y111'Utl~ fl11lJUIPl fl 1Pl1~ 'U tI~t'U tI.. 


.c." , eK.c. ".del ~ r.cl ,x.c. ".del ..dl ~ 9J 
fl'U iI'U t')j''U t'Utlfl'U iI'U'YIlJ fl11 flfl9flJ'U1lJl fl1)~ lJ 1) fl11" tllJ" ~"1 tiff ~ t'U tlfl 'U iI'U 'YIlJ fl11 fl fl9flJ'U 1 'U tI tI 

~ q ~ ~ 

.cI ~ 19J a eK.c. _~ .d.cl I.c. QI d'0 .c. 
1)~ lJ 1) fl11 "tllJ"~ "1t11Pl1 'YI1 11 ff1lJl1tltrltlflt'U tlfl'UlJ'U 'YIlJfl11lJt'I1lJl~ fflJlPl tlfl11 H"1Pl H"lPlfl WC)1• 

" " 1i'YIflfftl'Ufl11flfl~lJtJ1 'Y11 1,r,j~ii.. 
I .d , .cI 9J cr, ~ QI 9J QI ~ 

(1) U'YI~'YI fl" tI~'YI H1'U fl11 tH1 800 tI~ff1t9f"t9ftlffU" 1lJl')j'~'U111 'U fltt"11) fl'U'U 'YI fl 

" . 
(3) ii~U'Yi~'YIfl"tI~111'UmrtllPflJflfl 24 'l111lJ~ 

" I " • 

(4) tJ1U 'Yi~'YIfl"tI~lJlcH'UtJ1t1t1fl,r1t1H1tJ1lJl'l1~tJ111t1'fl1)fl1T'UYifl1 -r tJ1.,rtllJ"fj 1,r.. 
" hJfl1'U1W,r1t1UIPl1,j~~tIhJii 

A= W-D 

D 
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" ... rlAO A ~ooa::"TiftftclnJlJ1..
" ..o ., 4 Q4 ., w lJ l11lJ"ftlJYlOlJAl 

D 

" , .­ ... 
II'"a~ft'U1,"'UU1 

" ... . ..,
18tJa::fll1~ft.""'Ul,"a~m11.H1 

" 1. 1J1lJAalft 12.31 

" 02. 1J1lJa1 1'n~ 13.99 

3. 111mh::1ft" 10 

.... ",.... " "1. ... ""..!I ""•.1lLtl 'l 1::11111tl1f1alLtl'.i1::11 YlHLtllJ ,WlJ llLtl'.i1:: 11 A ll1Ltl'l O~L6"CJI'mJnaom'lff.. 
LCJI'lJff L~0111ffTi1.h::"mJVlHLtlij'UO~LL11~~~lJ~h~'llrtoilJ~ 22 ijU1tllJ 25551fttlf',J,UYlAff01J 

iAQ~1JUa::1Ltl'.i 1::'"1J·hrYl~ULlJUiUtl'.i 11al~ (SCCC LABORA TRY) fla1Ltl'.il::'"YI1~ltlij'UO~~U 
" i~111ftUtl'.i11'lffflJ1 'fl'fhfla1Ltl'l1::"'';~U 

• Q tI.tQ" 0 0 AI QI QI 4Cl 

3.5.4.1 fllf1alLtl '.i1::11ftU1J1UAa 1ft Al1JaAa 1ft mlfHnlJO~ \H111AUfl'l'.i1'lffflJl 

" 1AU SCCC LABORATRY 'Afla';~~o"Jij 

Si02 

Alp) 

CaO 

Kp 

Nap 

FePl 

Mn20 j 

MgO 

Ti02 

pps 

L.O.I 

'lO(Ja:: 

~oua:: 19.98 

" 67.55 

'lOU,,::" 0.89 

~OU,,:: " 1.22 

'lOU,,::" 0.27 

'lOU,,::" 5.56 

'lOO,,::" 8.92 

'lOU,,::" 0.92 

'lOU,,:;" 0.74 

'lOU,,::" 0.58 

" 1.80HW":; 

http:fla1Ltl'.il
http:llLtl'.i1
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3.5.4.2 fhHt111f1n:a1~lnrnHh1,,~ filtJt1'l~.l thUU)li'Jo~ '~'Hi'~ 
" 'Umn'lfff1Jll~tI SCCC LABORATRY '.rHt1i~~o'tJu 

Si02 " ')Otlt1:: 88.64 

AI2O) " ')Otlt1:: 3.91 

CaO " ')Otlt1:: 0.76 

~O " 70tlt1:: 0.09 

NazO ~Otlt1::: 0.17 

FeZO) "')00t1::: 0.018 

Mop) ~t')(lt1::: 0.052 

MgO " 700t1::: 0.92 

TiOz "70tlt1::: 0.388 

pps ~00t1::: 0.018 

L.O.! " 700t1::: 1.10 

3.5.4.3 fhHt11'f171:::"'~hnrnltJ7::1~f1 filtJt111U6~l,.nf1 th!fl61i'J0~ '~l1i'fl 
SI 

uf1nl'tfihJll~o SCCC LABORATRY '~Ht1i~il 

SiOz ~60t1::: 71.85 


Alp) ,)60t1::: 21.00
" 
CaO ')00t1:::" 0.40 

~O " 0.09,)6t1t1:: 


Nap " 0.17
,)60t1::: 


Fep) " 4.81
')00t1::: 


Mop) f6t1t1:: 0.027 


MgO ')00t1::: 0.50
" 
TiOz f60t1::: 1.013 

pps ,)Otlt1::" 0.033 

')60'(1:::L.O.! " 0.093 
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II 

.1 " ...3.6 1I1ufn1nilQ8~"Q:::fn1".'Uln1:::U11Un1NQfI 

" cl.,.,.,.,. '" "".,..,j.~.... .l", '" '" 
t1fl~nmHHYn..lY1190'H Un::::t'I'lJmllW~~nrl1tlHHuUAUUHnUU1U U9.:J't11A 

II jI r II 

UmnyUlJ1t1.:J 3 'IlJYUym'j, 'IlJWU.:J6\1 i'flt.flJiji1f1J'Y1ft~l~lJ iim::::U1Ufll'i~f;ptltl~ tNi1U~UI~l 
~ , ,. ., "d"''' e Q.Q Q I Q A QQ

'VU~OU~H'llJnflllW:::'fln'tlO.:JflUtlO 'VU~OUfll'iI~'iOlJAU fll'il~nJlJAUI'tH) fll'iI~'ifJlJIUOAUi1U 
.,j... .1"".1 J ."... .. .~... .l" 

Itl'io.:JlJOun::~umw fll'i'VUlu fll'i~lfl1ln::fll'i1fl1 UOfl91flUVtU11 ~~n~ltl'i6.:JuUAUIfl1VtUU1UUUU 
tI II I 'III 

ft.:Jl~lJU 9::'Uii~ff1J'nOAfJiji1f1J'Y1IVtn:::: iiu~~\1-3m~ m~ 'liPi1fl,h 70 iJ Ci.:Jiiuu11lTlJ,lliPIIUTi'i'ilJU 

9::::\1f1J't11tJ'tJ'UOU1tl~ 91flfll'it1lJfllllor~~~~ltl1o.:J,1U~UIfl1iit111lJ~O.:Jfll'i~9::::~PIIU1m::U1Ufll'i 
~~~ ft.:JJUfll'i~PIIU1m:::U1Ufll'i~a~~.:Jmfl~,r~';lU .:JU.:JflO 1~11fl1IVtn::::L~lUmrJU111'9'VO.:Jfll'i~a~ 

• II 

Un:::I~11fl1fl~PIIU19::::,rO.:Jt'I'OAtltfO.:J~Ofll'i~a~t1.:JflHK1U~W't1fJ ij fll'i'"~lU~ltJ fll'Itl1UfJlJ 'liQ.:JtJ1fl 

t.h::::'t1VA lriUflHln Ofltl1UdnUfll'il~lUUmf-31~ lJ ff1lJ1'ifl~PIIU l~a~flw eyj'I~ lJlJ ntl1'K 91flfll'i 

... " .1 • • ... 'it.r ... cl '" ~I
11m1::::'t1M11fl1u'i::LfIfl~1.:J'lVtU111~11fl1WAfl1.:JnlJ10U'VUlJt111lJl't1lJ1::::fflJfl9::VtPIIU1IVt'i1::::L1JUL~11fl1 

cl... III '" , ,,~ ~ .l... .1 ",.l cl"l"fllJ'VU1A ~lJ 't1tylJ1fl 'tfllULlJUI'tWlVtn.:J un::::u'i::::'t1{JPlVtUfll'tfffOtJ 

CIi ~. " • d. QI Q.., • 

flU 1Ltl 'i1:::'t11tlnOUY4U 11 ff1U~t'I'lJ'V O.:JLtl n OUfllJtl11lJ lJU 111 lJO~'i1ff1U~fflJ 

, ••I"':! "1 d4l' _~~' JI" tI
'i::::'t11H 11'i~ un::::tl10~C)j' A{JlJO~nff1U~t'I'lJ'VO.:J l1Hl'i::'t11H Hwn:::85 m 99 un:::: tl10~C)j' 

~o{Jn:::: 1 U.:J 85 ltlnouiitl11lJUU111 ff1lJ1'imh'tJltln6tJNa~flweyj'iiltlnomhu1U 15 O~'i1 

1hu~fflJlrlU fl1'i I~lJlJnfl1~a~flW eyj' fll 'i 1 Ltl 'i l:::M flAffO'UfJW fflJUlIflH~1 U fl1.:Jltliiun:::n ffflff 

'Kun fl1~n11f1n::Mfl1.:Jltlii fll'i't1Ai1 un:::tl11lJll~.:JUH'VO.:JU't1ft.:J~U~~f;~ltl1o.:J,1U~UI~1 rl'lU 

~n1A ';ltJn~n1P1 un::rl'lu,;,1n.:J fhlflOlijO-3 rl'luth::: lPifl f:i1lfl01lJn1.:J i.:J't1iAUfI'i'n'tffflJ1 

, " .,. .. 0 , " .1'" .1 """.l .,. '" .l ....~ ...
Y4'U11'VOlJn 91flfll'i11f1'n:: 't1 fl1 't1 ff1lJ 1'.i u'.itJu1.:JfJwfflJtJ~'VO.:JLU OAU flllnPIIU 11UOAU uU 'tfUA 

II 

~H'l l1lJ'li.:Jm'.ifl1'UfJlJm'i~f;~1..r~~~flweyj'iifJwmY4 



...• 
tJYIYI 4 

, U fllniRJu 1Lfl1 fH~u;luu~n,)-3111~UfI':i ':i "1fflJ1;' 1fl flU 11m1::,.;'.'3 m.! il~N1U lJ 1 

fl'llJ1':i (n11lJ 1L~UUU1'Y1H'Ufl1'i'tiIilU 11~11N1Lfl1 fH~u;lU1N1~111lJ1::fI'lJ~Ofl11lJ~tH fll':i 'U0-3 

'VlJ'jj'U fl'llJ1'i(nl1lJ11~UUU1'Y11-3fll'i'tiIllU11~11N1 '~~-3d 
(I) fl'i0'Ufl11lJfl~'Ufll'i"fl1nUil::m':i'tiRJU11~11N1 

(2) fl1':i11m 1::,.;"~ 11N1~111lJ1:: fl'lJ~Om':iNft~lfl1 0-3~U;lU1N1')-3111~Ufl'i 'i1'jj'fflJ1 

(3) flU11fl'i 1::,.;'1~11N1'Y1Hl;lu illJfOUUil::nJil1'," I~Om'i00flU'U'UlmlN1'Y11-31;lU 

il1J':iOU" 
... "... ,

(4) m'i11fln::l1UU1fl~ Um':i00flU'U'Ul~11N1 

" A" ...(5) m'ifl''iHl~11N11m0-311u~U1N1 

(6) m'i00flU'U'UNft~ftWGJ11fl10-3~U~U1N1~111lJ1::fI'lJ~01lJ'jj'U 

oCI:\ 'I 4 " 
4.1 n161.Jftlu.lftA IUfl11f1nW1UD::'ftftlU1Ift11f.11 

lUfl'i::'U1Um'iNft~Nft~ftWGJ11t.'}j':nijfl'jj'U~~H "1 1~11N11t.'}j'·nijfl,)~B~1u,fu~ou'U0-3 
" 

fll'i Nft ~ flU ~'Utl'~..r1V ~1t1111 ~u~U':i:: flO 'U tJ~ fl'l11flH lJ'YIl-3It.'}j''i 1ijn ; -3Jjfl;':: ill'fl11lJ1hfitylJ1 fl 

l~u"'unuvn 1::11Nfi~ftWGJ11t.'}j''i1ijfl~ 1~N1U,fU~OU~H"1 'U0-3 fll':i Nfi~ lJ10th-3~LU\'1 0 nu'i:: fI''U 

fl11lJ6lJ111il1il-3 1~";ui1~~~t)'~..r1VdVBlJl~U 1A' flO Nfi~ftWGJ1~1A'ijfJWtnvt~1 111Blfi~fl11lJ 
.. It ~I"."f'" ..l A ...,J 1"1 ... .. "'.1'"0

lfl'V111VU~fl':i 11\1-311JU~U 1J ;'~'UUU1'jj'Olvtil-3'Y1U1lJ1 'jj' Um'iNil~lJ'i1fl1uvt-3 l'ftOfll'i1J'i::l1V~ 

" .... , 2! 1" ".., Q c!I ~ 4.c4 •0 d~U'lUUil::U'U-3'UU U~il1~mnn 'YI1 111~11N11'U11J1lJ'U'YI'U1'Y1 U'U'U1Um':iNil~ fH'UU'YI1'iVfl111ilu 

";1';''UO -3fl'i:: 'U1U fll'i Nfi~ 1~i11~V1 lJUIW'"~f,)mhNft~ftWGJ1'Y1 Hlt.'}j''i1ijn1J11~U l1il111il1V'tiU1.1. .. 
lJ1U61 iilJ ~U 1I1flfll':ifl0-3t)'lJ'U B-3~ 1l::lN1'Uuifu~u Uil::11111 U 1fll'~lJ1 i~VmflVTi'i'ilJ'jj'l;'d~lu 

... • 1 ... 1" ~ ,J.I ~ " ... 1" d 1 12!d ....r0'"lm0-3'jj'1V Um'ilN1 flO 'jj'llJU'YI1Jfl1J~fll'U-3fl111J':iOU1'ft0 l1m'ilN11iJu U i'11'i1tJWl1.fJlJ~-3'UU 
.. "... " ,.r 1""'?1 t...... ,J .. .r 

~ilO~'Ul':iVU2tHm'ifl''i1-31~11N1U'U'U-31V''1'UUlJ1 'jj' t:l0l1JU'uumfl'Uon1Ii1U1m':il~11N1'Y11fl~'UU 

1 ,.:" ", ,J,,, ,J ,,,.. A,Ji· "0 .r
U'jj'1-3 U~1Vfll'i fI''iH fl'1U 'YI 'jj'1H'U 0-3 'YI 11:: lN1 l1lJ'ftU'YI UHUil::fI''i HfllU'ft -31~1'UUlJ1'i 0'U"1 

• t d d '''~ 1" 4 .: 1".1 ... ". " . .r1'YI1UUfllfl''i;' 'jj'llJU1~11N1 ~ t.'}j'-31~lU'U'UU;':: 111'jj'Olvtiln1fl~lU ill-3'~lUil::fl11lJ'i OUN1WUU 

.. • ... It ,.r d ,J... .r 1 ... 1 .... ,JI 

l'iVfl11 l~11N1U'U'U'YIH1~UillJl OUN1U'UU 11::111 U11 l~11N1'Y11fl~'UU U'i::V::U'ifl1l::V-3 lJlJfI'1U'YI 

http:IUfl11f1nW1UD::'ftftlU1Ift11f.11
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lrJtJ'Hft~tl11YllUUI ;i0lJ11~1tffimyfH'H ft~tl11YllU1J1Ji1tl'.i11 ~tJtf1Vnl'.i1cN6!~tJ~1J tlOltitJ 

'Hft~fl11YllU1J1Ji1fl~l1Uft:.:tlturJtJn,.,JtJ1l' 1~I1U1J1Jd,jmN11tftlw'HfJij1,jf':':\l ~,rn ;im.n1tffh 

.... .... .I 1" .... ~ ...... .I ... t.!r .... 
lYl11N1Y11J'H a~f11U1J1Jtl11HJtJ 'If tJ 1J11JtJn1n1P11tJ 1nU'lItJ omltJ 'H tJ nln'Hftn!ltJ YIN 

~ ~", 3. .. .Q J .. I "«( 4tI ~:':1Ylft1t'1'Yl~ fltJ'n1J111Yl1U1J1JtJl~1J&nfl'lltJl1JOtl~:':1J1W 4500 5000 i1nOtJflHYYlma (Ol'ntJ 

III., tI .: «I tI 1" · dl ..,.:, 1t1 ..i1\1J1tJHffnfl, 2555 : 1-3) tJomnntJ '11 Tf~'H1JTfqn1:J (2523 : 134) flnftl1m'HftnYl1 Ylfl1~ 

fhi1~(i~1~V1n1J1Yl11Nl~ \1:.:,111tll.ntJ m~tlii1J-; 1l'40fl111J1'H1J1:':ff1Jfl1~,"\11~W1 1 tJ'H ftnnn;iH ., 

... 
flO 

... " 1'" atl ... ..4.1.2 lYl1Y1ffl1J1nlfl11JfJ1Jfl111J~OtJ flOVH1J ~:':ffYl1in1Tf 

..itl .....1 ..... tI ....
4.1.3 lYl1Y1 ~:':'HVYl''lfO'Tfa~ 1Jfl111J ftOflflV\l~ . 

4 I"aI
4.1.4 lf11Y1~UaUft::1J1C~~n1:J1~lV

"'a d .,,,
4.1.5 lYl1Y11Jf1111J1l'll~UHYltJYl1tJYlOm~ 'If~ltJ 

"'1!1!111 " ..... .... tI4.1.6 'YllYi 'If ,flt'I':.:fl1n flftO~Yl11'H1J1:;n1J~ltJ'ln ~:':LflYI 

. . .. 
.. 4.ea ,.... _Of." ".., .. 

4.2 nl11Ift11:.:1tlfllIH1Y1I1t1J1:.:iWflDn11NQfllft16.:.1lJ'UA'UlHlf1.:.11tlA'Uft11YQ'1J1 

" ...... ),... ........... "..,

\11n'll01Jam~NftYllfl~O~1JtJfltJ'Nl\1~'H1f1tJtl'.i~1'1fff1J1 m~'N1U1J1JlN1nft1~U\1~1Jfl111J 

"d Q cS Go' 41 "~ 4" Q d , ~t~OtJYltlW'HfJ1J 600- 800 fHffWJftlCJSVff Yl~tJtJ1Yl1Y1 'lfl tJ1N11flHH"tJfltJ1N11i1tJ1Yl11N1 "'Yl1 m~ 

11tl'.i1:,:,"LYl1LN11fl1o~JtJ~tJ1N1~1'H1Jl:':ff1J;iO'lf1J'lftJi~'H1f1tJtl'.in'lfff1J1iji~Yl1~1~~ 4.1 i~d• 
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.fll'WIVll1NlIU'l~nl'nNl 

....... v 

fJtlIi.'ftl'lJVI"U8~lVllNln'lJ'lJINlnaHU;H 

1~'Um'.ilN1N~lPltituenU'lJtJINltlm~U~~ 'l,r~'U 
.1. .. i iI 'l iI•.I .. "OJ
t')ftl1'VH'I~ lNl 'Utl'Cll~mH ')fl"tl~fl'Cl11N'ClIPl.fltuCVI• 

... .Iv 
ml1lfl'1~""U8\1a 

il8A 1~'Um'.itl~1mrfJiJirtyqp~tl~~'U~~1~11 
ijfl1111ff~fl1tl ,.h~lHjfl 

il81!£llfifl11'Cl~'l-di'l1'U1vJ U'Cl~ltJ'Cl11vJ ffm'U~ m'.ilNltltJ 

Ui'ltJ'.itJm'Ul~tl'UU1'U hiffl1J1'.i() mtJi'l11f11111~tJ'U1~ 
q 

irtymm'.il~tJvJW;'j'11'l'Uq~ irtymm'.ilfifl~'UlPltl 1ti 

ffl111'.i()i'l1tJfl11tJtu l1.fliJi 'Um'.itNl .. .. 

9J Q.I ~ Q.f d' .A C\ QI clod "I 91 4 d 9J 
'll11111J1~ff1JtltJN'ClIPl.fltuCVI l'VWN'ClIPl.fltuCVI'Vl !flll~11fJtum'WflIPlHlPll1Jfl111JlPltl~m'.i lIPl11Nlffl111l() 

~lU'U tl'lfU fl 1~11'CllV1'% 1'lf'U ~lU 'U tllPl1111'%tlTHN1'VlHt~'U 'Utl~ltJ'Cl11vJ fltl'l-dtu~'Utl~ltJ 'Cl1 1 vJ 

o tV 4!l " 
4.3.1 1l1U'Utl\Pll1J'Cltl'l-dtu~'Vll~tfl'U'Utl~'Cl11'.itl'U 

4.3.1.1 l\PllIN1U'U'U'Vll~t~'U'Cl1J~tJ'U i'Uu'U1'U tJ'U (Horizontal Draft Kiln) 1~'UllPll 
'" .,I .... .1. '" .... 1iI «ll.1 I ~I.,I'l iI~ ~I .1. '" 

')f'Ufl'VlV11'U'Ul'Utl'U'W'Ufl'U 11 'Cl~fll f1~IPl'Cltlflll'U() ~U'U1lJ'Cl tJ~ IlJ'U'Vl 'l1l1'UllJ'UI')ftlL'W 'Cl~U'Cl~ ffl1J1'l () 

"I iI .. 
1m !fl~tul1fJ1J'U~ 

.. 91 J ~I.,Ii iI iI
4.3.1.2 tlPllLN1UtJ'U'Vll~tfl'U'Cl1J'.itJ'U'U'U (Up Draft Kiln) llJ'UllPll!Nl'Vl l1fl111J'.itJ'U 

iI • J'iI ~I .,I iI "Iii' iii iI ~ ~I .,I ... 1 ~"IiI'"
1l1tlfll'U'ClH'U'UUfll'U'U'U tlJ'I.J1lPll'Vlff'.iH !fl~lt1 l1fl111J'.itJ'UlPll tlJ'UtlPll'V1tNltfl'CltJ'U vJlPll Lflfl 

http:tlJ'I.J1lPll'Vlff'.iH
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rlO1..1un1NftfUiweri',:;itH1HPI:mlu (Checker work) '1'to\'l\Hh~'UO~LPllLNl v::,hvlM'LPllii . ~ 

fl1l1Jf01.UllVl1..lLPlUrU1LU1J0 fl1l1Jf01..lL,hti1..li~LAl 

4.3.1.3 LPllLN1LLUU'nHL;t1..la1J!01..l1H (Down Draft Kiln) L~1..ILA1LN1~Ul1Jl·HUNl 

1 " ... ~ el,"" l' ' " llf2WllfJ1J\l~ LlJ1..ILN1LN1'n 'tiL'nfl1..lflfl1'i'lflHua::fll'ifl1Ut:)1Jnl'HNl 'Slfllfl01..l'UHU'YH 

4.3.2 ~lU1..lnPll1J~n't!lW::'U0~Ltla1'~ 

4.3.2.1 LrllLN1Ltla1'~n1JFr'lf (Direct firing Kiln) L~1..ILrllLN1~Ltla1'~tJn 
Nftrltiweri'l~WA'i ~ 

4.3.2.2 LrllLN1LLuu~~t10~ti1..lLtla1'~ (Semi Muffle Kiln) L~1..ILrllLN1~00nuuu 
'I "d .. '-.1 !:'I "'" " 1" tI ,_.I ....... "1 '" " 
Lll1Jfl1U't'H n (Buffle wall) L1J1..IN1..I~"11..1'UH llL a1 nQnNaPlflWc:rl "VPlHVlnN1..I~"11..1U1..I 

4.3.2.3 LrllLN1UUULPllU" (Muffle Kiln) d~11..ILrllLN1~00nlLuu1M'iifhu'W~'~ 

ff1JN'lf l"v '''1U'J'n1..l '~Ufl~i1U'n1..l'~ l"VPlH L~O,,j1M',t1a 1 '~tJnNftrltiweri'l"VrlH 
fll'iNftPlLfl10~~1..I;l1..llNl'U0~11J'ti1..li~111"1..If1'i'il'tiiT1Jl\i11J~L,r1JU~,'I ~lL~1..Iio,'l"fil1..Il 

el J! l' el 1"~ ='1 A' .... ='1 ellrl l1Nl'Y1Ul1J llflf11Ut:)1Jfl1l1J-:I 01..lua::m:: 'illVfl1l1Jl 01..1 lAl1Nl'Y1 'tin1..l11J1..Il'tiOL'Wa,'l 'il:;11J1..Ilrl l1Nl'Y1 

d " f tI '-.11 q" cf Q"LnV1'U0,'lfll'm'i::'YIUrlOL a1 n "VrlHua:;'YIH"1..Ia1J'i01..l fll'i1lfl'Sl::m" llNl'Y11,'1 l"1..1 am 01..lU a:: . 
Q 

. , _.I '" ..." 01 ...

1tIa1 nl'WonlloonUUUl"11Nl'Y11,'1l"1..Ia1J'i01..l UU",'I",'IA1'iH'YI 4.2 

" ... .. 1I1't'tIPllIN1Yll.:JD1J16""" 

..- " JfJ°U.I1JtJPI"6.:JIPI11N1IPI11N1Yll.:JD1J16t.!"" 

" .. ~ el~ ~ A' ...
1P1 llN 1'Y11 ,'Ia1J 'i 01..1 'U1..I1lJ1..I1"1'nn 1..I1lJ 1..11'tiOL'W a,'l 

1"V1l ,'Irl:: nlu utf1U'i 'i ~NftrltiW eri'1H ~O1..liu11..1 

M'O~U'i'i 1NftrltiWeri' ~"~1..111..IM'0.:JINlt1111lU1 n 
A' ... "t1 '_.I " " ,l'tiOl'WM ua11 a1 n'il::Qn~"L'Ul110UN1Nl1..1 

NftPltiweri'dtli'io>1 ,~ 
" .. el.Q '" 1P11LN1'n1>1a1J'i01..l'U1..I'nL'i 1J.."111..ll 
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... Iv 
ft111&ftl1::""e\fQ 

oIieR L~1JLfll~"'9111Jl'ln01'HNlnfnml~ 
.. •• .. eli 

fJtlI1HJlJ6{l"1~ 900 6~fl'Wl)nueJwtr lJfl11lJtr::fl1n 

rf1J'l1J011trJU,r66 N,r~,"n"166! ijN,r~fl11JfJlJ 

fl11lJJ61J mlJltl10111Jn~N~flfttllcfln1lJl::trlJ 
J! .J .1 '" LiIllLNlfl1·UnJl 61J'U1JLu~nfl111Jl61JNl1J ~61lJ"1J LN1Lfln61J '~~l'~ . .

v..!'fI ..... J!, ""...
'U8Uln l1J1JLiIllLNll1Lflft61Ju16 lJ ~ n~'U11~ 

,I dl" ," d'W1J11 "~11J 'U1J1Flfl61J 'UHU'ln O1nn1 ~ 

N~Plfttlien1~lf66 LN1'U1Jl~N~Plfttlien1li111q;1l'n 
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....... !II

tJWUU'UVI-.J8.:JIVllINlf1HDU18'UVl1.:J 

t(PIl tN1V1 H fUJ~fl 'lJ (PI 'I ~ t~'lJ t(PI1~fj"H~ 'lJ 

A .. 1.1 )I'" '" " l'lfflL'YHH fUl1u€11f11111'Ifl'lJ N1'lJ N€1 (PIflW Il}'J 

QlQ,I d d" QGJt/

1:1'11 N1:1'm ~Vl1HI 'I VHt fl~11 n ~ N€1(P1f1W Il}'J 

(PI111~tl"'fl~1vJ 

".1":2 .. '" "lIJ)I
&'lJf11'ItN1 u'IlI1Wf11'I'U'I'I~N€1(P1f1WIl}'J Ifl 

~1 'lJ 1'lJ 1I1fl t'I1111 ~ rl1 'H i'mJ (PI 1:1'1 'H fl'I'IlI 

111'11''lJ 

!II .ct?1 d ~ )I lIJ 'lIJ)I A d
-.J81UlI IU'lJlmIN1V1If1€16'lJV1V &11 Ifl'l1'lJ'YI 

leN1:1'JHI(PI1U€1~h~I~6'lJ1I1fl tl'llllW 

Nli (PI ftW ,r~1eN, 'lJ 11 n 'j)ij. ~1'lJ 1'lJ 1I1fl hi . 
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1SECTION I 

5.2' """4,,,,.,..,";,,,,U.ft::::"'lUl.b":=-n<fl'U'Uf)o14."'''''lu,,,,., 
~)J" : lJi'1.Jt.Jt..,....,n Scizo Hayashiy•. 1997: 68. 

4" SI • ~ .l ... 
lPll1Hl'nn'YI t'!i'OllJllJlJl'!i'HLVHH • 

1.. 

ISECTIC>N A I 

$.-' 1t.I."''''''"':t4'f'1f''''4~~III:::''''',",'t.I.,.::n'D1..J.'D4\'''i'l,..".,f'} 
1i.."",tJIII4",.,nl.PI.,.,.·,'1""PI.I 
fII,I.rl tJi"v"LI1-.1""n 8ye,.,.. ran. 1990; 6'_ AXONOMETR.C 

4'1 SI~ fJ.l ...
L9111Hl'nn'YI t '!i'nlJl lJl'!i'HlVHH• 

.. ... " 
(fllJ1ilmW llJU'UlJ1J, 2552: 113-115) 

http:lJi'1.Jt.Jt
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t __ _ 

tin:IJIKI'I'i'lII1fJl'Iniin 
1,jltlmnta111111Y1o 

----~ 

t~~'N~fuiJ 
\"W,."\l41U1 

ISECTION B I 

5, ,. ..ft...lf'1NftJ"\...ft::ti~ulh::l'lfltl'lJfl."","u11'l ~m"nnl'l'1~'.fi!!""::~,,\f'l1flUI'll1,jjn'''Iuflf 
flfJn"lJul"(J~ll(Ju 

.. Q 0' " ~ 41~ A" dQ

fIl't'l'fl4.2 fl1l11f1'.il:;11'UfI\!nU1J1Jl~11Hln'lfYI 'D l 'lJ'Il'lJlf1lfl'l1j'lJ~'lJ1Hl 'V~'YI 2 

d' .. d' 

(fI'lJ1il.mW l1Jt1lU1J'lJ, 2552 : 113-115) 

http:fI'lJ1il.mW
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Q ,f ..0 ~I ..0'1 iI <!I ~I iIQ 

11fl'.il~'lHJ1f1f11'VfYI 4.1 LlJ'UU'lJ'lH~11f.llV11 'lHU11flcH)'lJl1fJ IlJ'UL~11f.ll"Jj''U ~VlH'Cl:IJH)'U 

J 'Iii' ~ ~I A Q iI "" of iI II)~'
'Il'U l"Jj'tl1'UU'Cl~n'UllJ'UL"Jj'iHl'I'Cl~ 'Hij~lf.ll:IJ'Il'Ul~l'Clfl fl1'lJtpJfl11:IJ'Jij'U l ~~ 'Cl'1'U'Ilij~1L 'lJ'lJl~11f.ll~~ 

UM11fJ'Cl~IOfJ~'HU1~f1Ui,r~1'U~1~"1 U'Cl~1'Cl''l'llij~I~1 1Ifl'j1~t1'illf1f11l'1~ 4.2 11'J'U1~11f.ll"Jj'il~VlH 
iI J 'IiI~ ~I A Q iilOJ .. 1I) • .I,f"" tI'" tI .: iI ..tQ

'Cl:IJlij'U'Il'U l"Jj'n'UllJ'UI'lfijll'l'Cl~ 'lf1'Cl''l''Jj''U~WH'J1:IJfI ml'lJij'J :lJfIlltHlfllL'lJ'lJ 1'lJ l~'Hfl1J'IlItl1ll'1ij 

'i YI'" II) ''I iI~ OJ iI "'" iI ...'lf1fJ 'UfIlllJij~f1'U l1J mn'U~'lJ f.iijijflU'lJ'lJ'lJijmlfJ'Cl~lijfJ"l~lIHl ~"Jj'fWil'U 

iI ..oil) ~,f SI 'Q d'l iI ... 
'Ilijl,l'ClVl t~11fl'.il~'H 'illf1l~1If.11f1'ClHU'il~ 1~1IH1U~'Cl~"Jj''U~U'Cl~U'lJ'lJ1~1If.11V1l "Jj'f.I'Cl~ 

Iff1ij~J'U ~'ULf.lll1'J'UI~llf.11 '~~1 ijfl11~I'lI'UlltlU'lJ'lJ tll~1fJ"lnifi 11 '1,r~1'U tll1J1W fIl1'IJ11~ 
Q OJ ,f '" i 'SI i " ..l! i'" ~I ... d

f.I'Cl~flwen 1'Cl''J 'UfIllf1ij'Cl'lH fl111Jl'H1J1~'Cl'1JfI11 Y,;jl'U CH 'lfllJ'UU'U1V1H'rtI'll'Ullmlf.llV1 

'" J '" "I4.4 fI1llIA".il~'HU'U1A~ &'UfIl".i 88nll'lJUlVI lml 

'il1f1.,rijl,l'Clflll1Iml~t1'lfilfH~1If.11~H"1 'Cl'11J1HHilU 'UfI"Jj'il~I~1If.11 'rt'IJ111~1If.11~'il~ 'l,r 

'1'UfIl1~1'lI'U 111'J'U I~llf.11~1'H 1J1~'Cl':IJ~ij 'lf1J"Jj''U ~f.I~~lfl1ij~~'U~'U If.ll 11'J'U 1~1If.11'lfil~VI1~ I~ 'U 'Cl1J~ij'U 
J "' ""i Ad ''''' 9J '" ..0:'1 "I}!'Il'U 'illf1f1l1 'Cl':lJfI1l1W 'UfIll'Cl~'rt'U 'YI'Cl'V'lJtl11J'rt'lJ111Jfl1111fl iHfI1 ':il'll'll'U11m'YIllJ 'U 'YI1,;jl'ClVfI"J VfJ"~ 

88 ff1'U'Il'U 1~'IlV,;jl~1If.11f111ij'll'Ul~ im!lflfJ~~'lf:IJ"Jj''U f.lftfl 11f111~t1'H nflfl1niHl'UL~V 'h~u'IJ'IJ 
GJ 'j) i' 4 4 A " s/4:l r • i QJ

U'Cl~ mf.if.l"~l'ClijflU'lJ'lJI'rtij m1J'Cl'1'U111J 'UfIl1VVflU'IJ'IJ fHflTt1 

http:UfI"Jj'il~I~1If.11
http:ULf.lll1'J'UI~llf.11
http:lJ'lJl~11f.ll
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'" , , !II .d, !II~ ~I ,1 '" .1
1l1nfl1YH!U1flll Uf)1'Hltlml'U'U 1l1l1m\9l11f'.1TilfJ'VI '1f"'UluUl'1fmYH1~ U~~lu'VI'H1l1n 

iumrtl~~ ffl1J1'J()lIfJnt'hutJ'J~ntl'U'~ 

1 


ElEVATlON 

.d .d, !II 
IllTtfl 4.6 1I'U'Ul\9l11f'.11'V1 1l1l1nf)1'Jtltlnu'U'U 
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. " 

V '" _",'"4.5 m'nf"n~I"'UN1Itl'8~u'UR"'UNl 

.. .. .. ... "1 91 dQ.l Ql4
4.5.1 'lJtJnTH""il~ flHff"il~I\P11IHllJ'lJtJ\P1fltJfI~tJ 

"" .... .,,f1m ~ff"iHl1fl~'Un~HCl\P1fiWcrJ 

!\P11!Hl 

... ";'1 ~". d " 
- 1ff~11 t'lf tflun 111Clf1!fftJ 

" ....'lJtJlf1n1H 1 !91tJ\P1llJ\P1':i l1tJl 

'" "" " fl11lJl1tJl 2 lJClCl!lJlPl"i 1flllff"il~ 

QI dGf" d d1 I 

-1ff~11 t'lf !l1ClnnClfl~ 111Cln!!HtJ 

'" !'HI'U 

., " ....11 "i:: n fl 'U HtJ ~ 1m !Nl fl111!91"i llJ n 

lW!'Ufli'f111lJl1tJl 2.5 !91tJ~hlJ\P1'j .. 
111tJ1tJ 2 itJ 

. .. 
Q" 'l!

.fl1ft'fl4.7 'lJtJ\P1fltJm'jff)1~!\P11!m 
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Q tf" :'1 Q,I' ~ d t
fl1'j 11m1::::,.., fl1'j t'l'n'lm 11f.11 ~lflm'W llJlJ fl'j::::lJ1lJfl1'j'W~lJ 11~11f.11nlJ VIm 111:::: t'l'1J~ 6 

" t "'" ., ~ .1 .1 ,2 'I" " 11J'lflJ i ~fl""6.:j'f.l1'1flJU'Iflt'l'l1J1'jfllJ'j'j~f.I~~.flWCfl'lllJ1~ 12 lJ1 x 12 lJ1 ~ 70 80 m m~tHfl1'j 

m1l1W~1J1fl~::::,r6.:j~m1'6.:j'f.l1f.1~~nW~,.yj1J6flilJ 



93 

>I 

4.5.2.1 .u'W fI1'nHIP}::::ni''U ijfl11lJff1tltylJ1fl1flVl'U 'W1~11P}1U'U'U'VI THllJ~ fl1.j 

Q,I~IQJf d :JJ ,,91 "I<JIf ~ tf,~ 'I d Q.td o 
IP}~m'U11J'W1P}1'1f1mmWfl11lJ'H)'W Ll1m~~l[J Lflt)[Jl~fflJ11fflJfl'VI1'V1~11P}1 Ull~ L'W'UWZtlP}[J1fl'W fl'VI1 

11,r1~i''U J111'11fl'Ufl~f-lillP}.nw cvl~1J':i':i ~ t 'W llP}lLf-Il fli~l,*~tI~lP}~fli''Ufl1':iL~'Wfli'VI'W'y.jijlJ1IP}':ii1'W 

"" "".!/ 0'l~'" '1;Ii'IIJ~ "" "''I .1d. "" 'I tlJf.}WfIl'Wfl CHllZ'VI1 Ll1U'U~UH L'1f 11P}'W1'WfI1':iL':itl~IP}Zm'U L'WllP}llL'U'U'W L'.ilJmflfl1':il':itl~ L'WU'W11P}~ 

':U'MlP}f-I'I1~ll'WIn'WhI Ull~ ':Ufl'"J':i t,*fli~1'W1'WlJ1fl llzyhhf'lffl~ 'y.jl~'W '~:Uff~fl1fl ff1'W fI1':i~[J~ 

fli'VI'W 'y.j';'W~ 2-3 fl1':iiltl~ l'Wu'W 1'Wfl'Wm':ii1t1~I~'W1P}1':i1~l11~tIlJ 111fllL1J'Ui'ffij1~fllllJ~'~ 1'W':i1Z 

llz'lf1t11,rm1lJ~fl'Wm~1l1[J'~ 

http:J111'11fl'Ufl~f-lillP}.nw


94 

'"f '" .,J1l'ft'fl 4.10 fl1'H'HJ'I'fl~fl'nJt'fl1tN1 

4.5.2.2 fl1':i'YI'fli.nJ:lJ~ru'HlJmtJfl1·HN1hl~ i'flUuti'l,ftJfl1':itN11~tJ 3 ':i~Ug;~'Id 
d 111 ... .1 4 ~ ~ d , ':'1 lIJ .. J ,A 111 • 

':i~U~'YI 1 HJ m'HHI'YI'lf1l1J1tJt':iUfl11 "~11" t1JtJfl1':itNU1I mt'YHl nl 
jJ • JI 1 I jJ 

lfl\l1flflfl~lfltfl~tl\l'lltJ~tJIN1 i'flU~'fl lvJYi'llfltJ 1~'IltJ1'fll 'HtY11'YiU1flt'fl1 1~1vJ6fltJ '1 VI 'I1l' 
U':i~1I1ru 1 1tJ 1 fltJ 'H~fltJ1tJfl11JtJrl1'Hi'llN~'flrl'rucn~)j'lltJ1'flh'ltY 

d lIJ "I d y "" ;il ~ "I 'I ~ '!'!t':i~U~'YI2 ~11 !vJ'H':ifl'YI'lf1l111tJl':iUfl11 "~'fltm" l1JtJ'IltJt'flfltJ m ~ffntJ 
GI .C:t ,A "'~ GI t ~ G) Y d I QI , 1 d " f ~ ~ 
! tJl ':ifltJl'fll fltJtNllfl':ifl'l1JtJ! ffntJ mt'fl1lU1flt'fl1flmff1lfl'H Cl'l 'il1flCl1l1l1flU1'1'flUCl1 'lf1'1tJ flru 'H 1111 

~ q q ~ 

'I .J..J., lIJ y ., "'. ,.J • 1 ' 'JI. 1 lIJ ••1. 1 ... f. '1 y
!tJt'fl1'il~t':i1l\1,:j'lltJ ff'ltfl'fl ~~Hl1flfl1tJff'flT~,:j'lltJ 'il1fl1JClm 'fl1lJmm1JCl1 ~ 111J'U lJ1flllt'U 1l1'fl 1 ! 'lft1Cl1 

lN1U':i~1l1ru 3 i1 ilJ'I 

.d I lIJ A!I "~I J .. I , ~ .c:r. Gt
':i~U~'YI 3 IH !VJ 'H':ifl'lf111J1tJl':iUfl11 "'Il'U1JClfl,:j" ':i~U~'Uflru'HfllJfI1U!'U. .. 

t'fl 1 'il:: \1 ,:j 'vJt~tJffU'fl,:j fltJtN1~g;t'h lvJ iflf.ll.rl~vifl'Utgfl '1 t'l1'U 'lJ'N'H~flvifltJU(l1U'U fl'l,r'Uff'U 

IN1 1 vJ ~'U t~tJ fffflJUClllflflfl1l1tJflflUHfl 'I 
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"" " 1 I '.c:::. QI f1i"flU1Im1~'I1 'il1flfl11'Vl~~fN'Vl~tH)Ufl1'HN1 ~mN1'lf1~1~U'Jfl~1JN~~ml.l en '1H1~1 

4 ,t11lJ~ g~~fU'I1fJiifl1fJi1Jtm 350 ij~fI'Wlf~tCHm,. IN1'J:;fJ~~ 2 'sM'n~1fl111N1 3 ,111lJ~ ~fU'I1fJii 

fl1fJi1Jl~l 600 ij~fI'Wl$~ICHVn' U~~1:;V~~ 3 'sM'n~1fl11LN1 3 ,t11u~ ~fU'I1fJiifl1Vi1Jl~l 800 ij~fI'l 
.. ~ .d' c!, "i ''''!'It ~., ""1 '" 

19f~I9fVn' 111J'J:;v~nmfl11IN1'Vl~n'1J 10 'In llJ~ l'lf111J1J1'111Jfl 120 fl ~mlJ 

..... ... 
~~1J 

d . .. "" "" m~flUN1JlJlfl11lJ'I11J1 2 lJ~mlJm 1,200 'Ul'Vl 

d f a ~ Cl 

m~flUN1Jt1VUfl11lJ'I11J1 2 lJ~mlJm 200 'Ul'Vl 

"'ivJ " rt9f11lJfl tum 1 fl~ij~ 
.. 

1260 ij~fI'119f~I9fVn' 2,500 'Ul'Vl 

U'l111JU~~1Jij~ 600 'Ul'Vl 
... r. d A 

fl1~~m~fl fl1UHL'lfijlJlI~~lJ11Jm~fl 1,500" '" 'Ul'Vl 

1 1lJ 11fl1 'Ul'Vl~ 
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. . 

fll11J 411i1U iifll11JI 'H1J1::ft1Jf11'i 1 <1m ::UlUfl1n.ft1JAU flUfl1'i 1 ilfl11N1fi ft~Hifl UN1fi'" 

1't11J 1:: ft1J.l ON HflftWq{lofTHiu"If (Earthenware) Nafl ftW q{Lfl1 O~~UAULN1Lfl fi OU fhYiu u ft ~ 
"" d =-,11.1 "" """ .., ..... .., ",JI' " ....1Jfll11Jl'tlUft11J1'iCltlfl'lllU1 ~Lum'::ltWflft 1I"1l1l1fl fllOVHN"flflWc:n "Ufl 'H1JOflULFn 

",,,.1 ..flU1'YI m::m~flu 1J m::L1JO~~~'H"Hfl1 
. .I ~ ~ 

6f1'i1fhuf11'iNft1JAUfi1"AUL't1UVlNft1JflUAUL'tfoii';UflOUfl1'iIN1i~u 

(I) 'M~l 'Hl0'tfllrl'luavfl'h ~1J fJw'H1Jihh::1J1w 0 - 300 0~ft1L'I"I;Vft lflv1.,'WloU 

,,r"U1f1hfqj 3 'WlOU IN1'HU11.hfllflllh::1J1W 1 il11J~ 

(2) 'Mfl"l~ 1110'tfllrl'lUi1'Vfl11 fJfI flWl11Jihh::1I1W 300 - 600 mff1ICJf"I;Vft 1f1v'" 

'sflgfl'lIN1.l0u'1nwtJ1fllfl11h::1J1W 2 il11J~ ff~Lflfl~::LitU"::OO~'Ull~tJ1fltJrlo~ 
(3) 'M'11ty 1110'tfllrl'luaVfl11 "~'M fJWl11JijtJ'i::1J1W 600 - 800 0~ff1L'I"L;Vft lf1v 

'flsfu·nfllV'ULfl1tJ'i::1I1W 6 il111~ l1n~~lfl 'M'l1rl''Wl OU 'rl'~Ul1l1f1'''O!~U1110~U iJfltJ1fl1f11ii~ 
, l' 2 il1m ;~~::U1NHflftwq{oomllfllfl1'A' 

6f1'i 1ff lU fll'i Nftll~U~,"'~ULl1UVl 14ft11 flU AU 'II 11U,jJ111• " l1l O'YI 'i1V,,:: LO flfl ii 
" " '" '" '" "UflOU fl1'iLN1f1~U 

(1) 'M~111l0'tfllrl'luaVfl11 ~1I flWl11JijtJ'i::1I1W 0 - 300 0~ft1ICJf"L~Vft 1"(1'''' 

'WlOU 1rl'''U1f1'11tlj 3 'WlOU lNl11U1tJ1fl1"ltJ'J::1I1W 4 il111~ 

(2) 'Mfl"H 'HlO'tf11rl'lUL1(1fl11 flfl fJWl11JijtJ'i::1I1W 300 - 600 0~ft1LCJf"L~(lft 1,,(1'" 

1rl'lgfl'lIN1~01J~nwtJ1fl1"ltJ'i::1l1W 3 il111~ ff~lflfl~::LitU"::Of)~"11~tJ1fltJrlO~ 

(3) 'M'l1qj 1110'tfllrl'lUa(lfl11 ,,~,w fJWl11JijtJ'i::1I1W 600 - 800 0~ff1ICJf"Lqf(Jft 1"(1 

,flrl'LN1fll(l'UL;ntJ'i::1J1W 2 il111~ l1n~~lfl'w'11rl''Wlou1sf~Ul1l1f1'.fti!~1Jl1l0~U ilfltJ1fl1f11ii~ 
'1' I il11J~ tn::U1NHflftwq{00mllfllfl1'A' 

... 1 4 cs cs 
. 

t ,. 
. 

" .. CS I 1JI • .cI , 4 "4 4 ..
lJ'i::'tf1'tfU l1'iOflU'YI1JftlUIfl(ll"O~ l1'iOllftlU flftlUlft(l (Stakeholders) l11Jfll111lftfll1'iOll 

Q. t A tot J. d ~4 f QQ. d, ~ " 
fll111" fI fI 01'J 0 ~ LflL 'i O~l1U ~ 'YI1J N"fl 'J:: 'YI1JfI 0'tfl""111J1i1u O~'U O~l 'II 1'Y1 ~'YI H fI 'J ~u,,:: 'YI NO 01J 

Od1~ 1'5 u"::iim.n'YIH~~::U~i1ty1111110Nnfliu'utJ'J::I~uJU'" mh~1'5 ..f~dl'~01fJl11111V 
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" ~l~'U~l~lJl O1li~,,r,nAm::lJ11.J01lihhUi1lJ'U0~Ul::'l1'l1.J,r1.Jl'il'~l1lntln ,,j1.J O1liAl1fl 

'lh::'llfllJ (people forum) O1lliill1.Jllfl;0'lilt1fl11lJi1lJiiol::111Hfl1.J 11;On~lJfl1.J~nfl11lJflAl~1.J 
, '.1 d,.1 d Ai , ... .... , "..... ,
l1lJrlOul::lA1.J Aul::lA1.Jl11.J~ (People Networking) O1H1~lffllJ l1l0'n9U\,Il l1tnAf1ntJfll'n 1.J 

" • 1 '" ~ ....,..,'YIo~n1.J (Local Capacity Building) Ati 'lm::lJ11.J01lHnOlJllJ l1l001l'YIH11.Jl1lJn1.Jl::111H 

" .. " ~" 'l11lJ11.JnlJO~flm flltl1.JOn l1J1.J~1.J 

O1liAl1flUl::'llfllJ (Civil Society Forum or People Forum) l~1.Jn01lUft:: 

... ....... " .,; 1!" ~ 

(1) lJrltntl1nlJnfllrl1.J'r)1.Jlrll'Y1ffll~ 6.900 lJl'Y1lJfl111Ul1lJl::fflJ ffllJlln9fOlO~ 

l1;o\hUlJlJ'ufffl~lO~'~ O~'1.Jl::ilJUOti . . 
44 QI " 4 ~ .cl

(2) lJrI'ntl1 nlJ II fllrl1.J fJ1.Jlrll'Y1 ffl H 6.900 lJ 1'Y1lJfl1UH l1lJl:: fflJ ffllJ1l n 

,~ .. .. , ,.1" ,JI " .....1
l1lJntllJ9f0 l1l01.J1UlJlJl1lJntllJ uffn~lO~ ~ O(! 1.Jl::AlJul1.JnftH . . 

_4., " .. ~ d '" ,(3) lJ~tntl1nlJnfllrl1.J'r)1.J 'rll'Y1ffl H 6.900 lJ 1'Y1lJfl11lJll1lJl::fflJ 11111.J 1t1~11.J 

ff,rlJff~1.J~lJUl::lJ1W401ff~ tI1UlJlJ'ufff1~'0~ ,A\1.Jl::AlJftlJln 
. " 

fflU lJft01l1.h::'1flfllJ ntl~11.J0111itl'nlJ11 m::lJ11.J01lHarllfl; O~iJ1.JA1.J lHl 

t'f1.JU11.J O11'YIAffOlJ1r1QAlJ Uft::lfl~OlJ 'lJ'1f1.JnlJ~tlOlJflJ'1.Jl::AlJ;; nUl:: lt1'ltfii01lJ'l1.J tY11.J 

1! ,", ..... .,;.,,, ... " .. 
O1l00nlllJlJ01lfflHl~llHl 11ft::01 1 'llrlllHl 'nlJ11 1lJ'l1.JlJlJrltntl1nlJ1lfllrl1.J'r)1.Jlrll'Y1ff1H lJ 

~ .... 1! , "" ..,,,.. .... , ",.,.1
fl11lJll1lJl::t'1lJ t'11lJl1n9f0'0~ l1l01.J1U'U'U ut'1n~lO.:j A O(! 1.Jl::AlJ1.JOtll1.J0.:j'iJln1lJ'l1.JtI~ lJlJ 

.1 ... .... ,... ", • ~ .. ,
~lJul::lJ1WI'ntl.:j'n0 "rllJfl11lJff1.J 'iJUft::lJfl11lJrlO~01l ff11.J01n1lJnftlJ9f0 1.J1U'U'Ul1lJnftlJ 

, .1 " ..' .... .1 ~...... ,.1 1! ......, .... ...
ufflHItH l1l0 111.J1t1~11.Jff1.J'Uff~1.J~lJu1::lJ1W9f01ff~ 1.J1UlJlJ ut'1IHIO~lJlJrI 1.J1::AlJA 
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tfl1 tH~tJAtJ IN1'tJ ,r,:J111~tJfl'j'il'lfihJ1 l~tJN~~titUcr1~ihJ1;,:JII~VflOtltJ V'i~1iif1'1ff\91 1 

If' !II 

• 
.., A"f "'.. '" !II _I "i "j _I '" d 11\ Y '" ~tJfH1J~~'UtJ lIfll'i'W~tJl'Y11,:J~ltJ1J'i~ tV'lftJ 'lffftlV fI1'lftJ~ lfl'jtl,:J1J'i~~'U 'YI t~~lfll1"fl!ltJ'YIH 

V'i~1iif1'lff\9l1~tJ o,:Ji1~ ~utJ ~ltJtfl1VtJU~lAlIiifllm~\9Il~tJ'IJ tl,:J ,~, tJ fl 1'1(1 tltJ lfhJtJ ~tl1l1;,:Jii 

fll'iYil1~tJ~'itl,:J'lJ1Ati'U'lj'11 m~(jHV"fl~tJLrl' \9I~tflV,:JJllTtJl1l1 fltJ 1'Y1 u~titJ 1{1V'iV'YIHLm~
'U 'U (IJ IV 

"1~mfl~lLV"flhn.i ~,:JiiN"~tlfll'i'IJV1V\9Im~Lfl1tl,:J~tJA\JlNl',rlil~flfl,:JfltlflLV Otl',rtn~N"~tl 
"" _I '" ,!II !II .r ~ .r 'I

~1I'lftJ~ltJtfl1VtJl1"lV1J'i~fll'i flfl fll'i'IJV1V\9Im~ 11fl11,:J'lJtJ fll'ifflH,:JltJ'lJtJ ttJ'lftJ'U'YI lm~fll'i 

fl~ l'mffl'i 'i 111»'tJ fll'i N~ \911 fl1 tl,:J ~tJ A tJ INl 1~viiv'i ~ ff ,:Jfl'IJ tl,:J fln tltl flU 'U 'U N~ \91 titU cr11~ tl 
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tV Of d 40 .. I d " 1",)':I'H 1ftt.Jfll '.il'JfnlJ1lJ 1I1t.J 1t.J lJ 1::'JflfllH)'Hl1flfll~ln ...UJ'H 1t.Jrll lJfl11lJ9I fHflll 'Jf 

N~91flW crI~lt.J AfllLfi~U'lt.J01f111 ~1t.J AflLl~ ~n1t.J "lflflllrin 111 ftlJfll\lWtJ 1~ 'Jf1fll LlUUl1l1Z').:I 

'!!! .1" ".1...." .11ftVnfl\l11lJ'Jft.J lJ Qflftt.J 'Jf1t.J 'JflJ UC1::r:CJSO'n U11lJfl11lJA O~flllm Z m~ lJ Qfl 'Jflt.J 'JflJ 'Ut.J 1Arl11lJ 

" Q .5 II Q • d QQ" 1·... 1 '..fll1~ 30 l'lft.JALlJMl 4S L'lft.JftllJ9Il CJS~1lJ'Jft.JLmo~iJt.Jftt.JLNlft1t.JLfllVt.JNC1A lJl'nV~'nO LlC1~ lJlJ 

....... ~'''. A ... ~" , ...U UUNflAtlWcrl 'H lflOflCWO 1I1flfll nlrl'.il;;'Hrll1lJftO~flll ftfl1ftUt.J1n H t.J fllll'HJllt.J 100fl UUU 

Na" flWcrI1lJ'Jft.J 1ftVOOflUUUfll ~ m~'Jflt.J 'JflJ ~um1lJi llJ n,j'tI 

4.6.1 i1~LlUU"llJLLt.J lflft1t.J flll OOflLLUU ltJ LLuu~1A'1l1flflll OOflLLUU hltl1lrll1~'" 

1I1fl N~91flWcrI~rlriot.J tJ1~ ~ff1ff9lf 1It.J O~~rliJ, ,ut.J 1 1 lJ.tf.:J1tJLL1JUN~91flWcrI~1lJ'Jft.J1A'Na91 

Lrl1o~';t.J~t.JlN1LLUU~~L~lJ UllJ1tJ1~~fl;lL;toNa"NaAflwcrlm:m1~'Jf1t.J'JflJ 

JtJUUUIl1'JllZ 
.. ~ 

tl11lIft11Z1t 

.1 ~I 1"lIJLlUULlJt.Jrlt.J l1flt.JflfllJ 

tJ1m~t.J'VIHtJ1flUA1 flOLLrlU 

• 1 ".llJL1U U! It.J ft It.J fI H1J1t.J fl0 . 
.. '" 0 

! It.JUt.J LIrlUlJ1 OV'H VfltJ t.J 911 

t.Jt.Jff~.. .. 

"'VIHflfllJflt.J'HOV 

flOLLrlU tJ1flU It.J 

.1 0.1 ~l "..
llJLlUUt.J1lJ1lJl::~fl91 'HlJ 

tJ,~ lv'JfU'1YnfJtlfllnh 

...... ~ "1"NfI"tlWCJlm::m~91t.J lJ 

91mL~~ 

.1 0.1 "'1"....llJLlUUt.JllJllJl::fJfl91 'HlJ 

tJ1:: lv'JfU'1Ynotl flflflH.. 
'UOUIL 1ltlt.J 

.1 0.1 "'1 JI"llJU1J1Jt.J llJ1lJ1::fJfl" 'HlJ 

tJ1:: lv'JfU'1Yffotlfllnh 
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.. ~ ... '" """ A "'l~ ."111UI4.4 fl1'i"n\llNn~nf:UCfmnJl'WOnWlh::qn~ "J l1Jfl1'iOOnU1J1J (PlO) 
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lIlJlJ !lWI!ItIOrrtlIOOHl 

11Il'13 '!l~innu 31111'1 

fe6ehi 
1"1IfI111\1o~~UftUIH1\'lHn1Jfou4ul1lJlJuvn~thU l'" A8 II'8.tH1Hii""Dl'li'Hl\tMO~U~ lt401l1ii~ !ll1JllIlUOtl 

~lbUllnt\h:tl!)lJlnU'fI1lHll1'lld 

, 1Illlz.0llAn11'll1zRlIi 

InU'''1IHlIfl1!l~~UiiUlHlnHlIlJfOU4U (Up draft Kiln IHunl'ollHlli'lull1gtllttiUWfll nlHU1tllll1u,"lllVI'I11unlrl 

IIJOl H'H)""n:u~I1Ulnlltll1~rllnUlil;fI !fI)IIH1141l1annn611~U tflH!lfHI90lJIl1anUNUiivIJ nlH11~n181uIII1~11ll.' lnO 

hltuo7 lfi1ul\'JuI4el"~1 !fo~IHlt1atl8IJtio,nu Ii,. unt =i,.'''' 
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I1U'lIII'llIIIHlllmJ/001-n(l'I) 

. ..
'''!JUll" , 

iu~",. ,JftOU "OmU1fllJ".11"L,2555 

11/)1.1 t1iuiinlIJ1l1"UnUl11nJIlIIJP 

il",'IUIU'l,j1ll1U 1J1lI1J" 
~oli 56819 OUUQ11l1110W ,hualutlje~ 011~IH Lljf)~ im-if\Uflll1ylhn 30000 th~'~II!'YI!J 

i1l'II'I,,,, 

,,,,1111: 

irnl(" 

~o~,,, ... ,,,,, , 

"0;U1 o~lIn::ihlljul~ulnUn1l1"O~.,r1l'11I{1'unItl.h:iillilnn0 OOlluUHihuiw 'If ito 

(1::'I,j;0n1l1h:iiwi1nnOOfll'UUHn,uiw'lf), '" ,1f'!IIf1UlHIlUfou~uUlJlJIWn~lhu(Knock down up draft Kiln I 

;~ .,rl"I~1'\I01UnniufllIOllnniuf\' Ii~d 
1, 	 ,;'1"1(llnUr;j'lhdiwia~ij,1Il1lJihliU"'lI101l1lii1l1Uflli4IJf1nl'uuR~~"ofuiiniufllli~ 

nnn 

2, 'tlii1Jflflftll;olllhtmull'l iiiinho1uiiniufI"olln1l1U'" !TIll;Ufl11 1.11 ~ /il91Inn 

oonlluuflnflri'w'lf ii"o;uii1l1Ufll 

3. 	 ,rl",lllj~lli'.nouiini1unu'loi'1Jnnitiflllolja.,iuu~"oi'unlliu\ltllllllihlitiII' llti 

1Jllfll'l6ull'l 

4, 	 nUlmOlll'l9iH '1 ~il",ll1:1Jih'Ufhrmo~il fllIOfI'll'G'OII~n; nfnh~~':;'I,j'uril"lli'u 

1Y1liullIlIOllnnitifl' I!nlf1~lIn::l\'Jufl111l';~:tn,:nlt 
A 9v(IU'IIO),,, ....:, .,""" 

(UIU'l,j1ll1U 1J1lJ1J") 

1, 1!l'aulil;U10~dlu01tii~4.. oi ulYniuIlI1tOllnniu", ,nur;j'uniilJil4llonUUUttll 

2. 1!l'aulil;mOln"ftlU01Jlil'loi'unniufllItI\tnniufll 
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I'll) 561418)/138 ."1l,1'll111'11n'111l,.,,iin 

~,Un1'll111'11n"111'1,.,~i 

lIM"1l'1!Jllim'lll'\lulilVi'/'U'~ 
111 Il.IJM11V1tmiv ".i'!'lJl; 

a.~D~ ¥.lJl'I'$'$1'!1ii1l1 30000 

25 iiqulVlJ 2555 

Plll1;l'1illJ1ti1"V11~lill'!J'1'll1'i1'l1m'lIl'll,'iin 1J'~~lJ~'HllJa~tI't9i~ LlII1LN1WHtlsnfl\l4Uu.uu 

aflIllWJnf\llhuillf1f"'!UIJj'lLI'I~D4aUilUIJj,;f\l,j',u i~liJlJri1U\I;j~'!JD~1'1lVlill'llJ6l~D~ "mmM.l1 
LI'I~fl4aUil\l1Jj1t\I~II~SJ'IIu4'4...1'III\lI'I1''ldal1· 111\!JV11~"''!n1'll'11'1'm' '11 ""iin ",,)'n'l-In 

1f'11n"lIf'11"~'i lI\4''iV1!Jli\'m'lll'lllJl''~i'!'!.il; ;i~liJlJi'lIl'UU~~~Pluru,"f'tilu1P11n'~lIl'll'ljjntu'!i~\J 
m'l!c\P"~ m'l!'I!'l1Y1u,fl::tl1tyl\!1lDn u,\1~l;i!J11utl'tl'll",1'1lv V11~i'll'!l11'll1i;'iP1rul'~\Jil I4U'fl1111;J" 

n1~ElEln\l,\J1Jl~ll~l n1'lil11~l~1~1Y11~"IJ~ElutlJU.1JtIi1il"u.vn;jlJl'h'l.l m'li'hJni"j'1"~t'l.lfll'U~" fI'l11 

"tI'l1nm,toff~llJ 1'111111'1~'I'lU'llil~lll\liJjlU.ll!i01'1'I1\Jf\1I~ru\lQjjnl1lul '\lV:i1ltJU~lU\J'!iiii,,!iiiiii'llIJ1'1l 
'hV\'iWJuln<iuf.l~lIIlfl~tl~6u;iu'f.l1;fuUl'1.1t;ri)th~Ii'~i'!u "'11'1Il\iltin1'~WJU11,11lliuu."':1lI'la£l1Jl~m~1I 
1I1lI'ilf.1ill'liiru"; iin..f~ltJufl1'i"'UllIl\11IniijjI'l1111LlI1J1!i1'!1I"El"l1l'llu~Uijjll'l1Im\l1J'lJfl1'lJ1'I1I1'11111iil'l.l 
~1l1l"l1l'IJ!.iY;jjI'l111191Il~01nH'\JtJl~n'::'lJ1U01,ul\" 1111i~~"\Jt'il~1hlY;"£I:fl1'Il~Pl'fl~£I~~U~UiJjl 

(~,blJl'll"II\';"l'li 1111. i'j'!J,n"1I nnlU~'!iOIl) 
\i1111Uli'11'!l11'bl'i1'l1n~~1I1'I!'lnn 

http:lI\4''iV1!Jli\'m'lll'lllJl''~i'!'!.il
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..
WB 

""'" ... .., tI1::1ft011110 

tl1::l'Aft111hnu 

U1tJ1JtlIt1J 1JtlIl1~ 

fUr. 2529 UlitJ1IWmllAOUU,ntJ h~i'ifJut11~ifJ 

1'tlfJ1fl1l 

... F- ~ 0' 4 d'
'Vut 2533 t:nru'ltyqp1tJ1f'l'lfffl'l L6flLCJf1l1lOff 

1'tltJlntJflrn\!nff{1m 111 

l't.f'I'. 2535 1'tltJlf'l'lffflf-UWefifI !'tlfllu1nfi!CJf'l1ijm1 

1'tltJll:i'tJflll't'l:;um 

l't.f'I'. 2546 fllf'1'lffflf1ll'n-uWefifI !'tlfllulnfi 

~flffll1f)'l'llJ 

ffm-UU'll'lfftt)l't'l:;Ufl'l 

... J/ J/ 1 .K... _~ J/
l't.f'I'. 2533 flU1JlU11110 ULUOflUuU!'tlOllflOflfll 

l't.f'I'. 2535 ~';1tJ~,jflm'lN1tJml~nfl tiii'tl 6U!flOf 

.:, J/ 
1U'lfUUU(\1'tlO'llflOflfl 1 


l't.f'I'. 2535 NlfmflffOl.JlIn:;!fI;tJ1IJ1~U 11. 'iI.O. 


0' <V .e::r. QI 

l't.f'I'. 2537 m'ill1tJ 1 1:;fll.J 3 1'tltJ1ntJflllJ111ffllflllJ 

.. 
Ufl1n'lfff1l1 

...fiIf QI jJ • tI
l't.f'I'. 2549 lJ'iI~1.J'U fj'lf1tJfflfffl11'i11'ltJ 

" • Iffj'lf1tJf'I'lfffln'il lHJ 

flw::l't1fllu lnfioflffl'Hf)'l111 . 

If 1 "" "" (lUUff'lUl11tJW fl. Ul110.:.l 0.1110.:.1• 
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