
Ensuru
 

o 0 

1"l1'lJ1	 v
 

vii
 

o

1. 'U'VI'lJ1	 1
 

1.1 Vf~''1,nu	 1
 

1.2 il\9lJ'lJl Fl1 d"IJ 8'1 bVlf11'lJl"~bb"~ Fl1d1-ti'V'l~'1'11'lJ	 3
 

1.3 ml:lJb~mJlt1'1d~Vll1'1'V'l~'1'11'lJn'UU~Vll~'1bb'Wl~mJ	 6
 

1.4 Fl1dVllVll'188f1~1Vl'r'U8'lJlf1{?1	 11
 

1.5 b8f1?lldBl'18'1	 14
 

QJ	 III QJ

2. 'W(;l':)':)1'lJbb(;l~1"l1111\Jle:J.:)n1·w~a':)':)1'lJ	 15
 

2.1 'UVlL11	 15
 

2.2 bbVl~'1'V'l~'1'11'lJtJlj:lJ.llij	 19
 
... " 

,2,3 bbVl~'1'V'l~'1'11'lJ1'lJU'l'lU'lJ 24 

2,4 Fl1d1i'V'l~'1'11'lJ1'lJl"f1	 27
 

2.5 Fl1d~~{?1bb"~Fl1d1m'Vlvh1'lJtJd~bVlfll1Vltl	 33
 

2.6 Fl1d1ib~m'V'l~'1'l1f1tJ1{?1db~tI:lJbbm~~1'lJ~'lJ 1'lJtJd~ bVlfll	 37
 

2.7 .ll1'V'ld'".l:lJFl1d1-ti'V'l~'1'11'lJ 1'lJtJd~b VlPl	 39
 

2.8 ml:lJ\Ol8'1Fl1d'V'l~'1'11'lJ1'lJ8'lJlf1{?1	 42
 

2.9 'UVl?ldtJ	 44, 

2.10 b8f1?lldBl'18'1	 44
 

3.1	 'UVlL11 47
 
"
 

3.2 b:Sm'V'l ~'1 bb"~'V'l~'1'11'lJ	 51
 

3.2.1 tJl{?1db~tI:lJ	 52
 

3.2.2 bbn?ludd:lJ"lJl~	 55
 

47 

Training05
Stamp



abO
 

n 

f1!l-UB~~B.:lVll.:lbVlBnlJ1~tlliJm1, 113, 126
 

f1!l'l1B~Vl~.:l'UB.:lb VlBnlJ1~tlliJf1~, 106, 149
 

f1!l-UB~Vl~.:lV11.:lbVlBnlJ1~tlliJf1~, 113, 124,
 

156
 

f1!l-UBVl~.:lVll.:lbVlBnlJ1~tlliJf1~, 110
 

m~1'U~tlB~1~, 221-223, 228
 

f11lJ~~tll~ ~.:l.:lltlVl~ bbVltl bb~~ Btl-rf1~~~.:l.:lltl,
, 
33,39, 199
 

m~Vl1'N~~.:l.:lltl, 33, 43, 83
 

m~tJltlf111, 107
 

f11~tJltl f111~~ f111m4'\J Btl1~BB f11'i1\1i
 

f11~'\Jltlf111~~~lJU~Vll.:lf11~nl~, 243
 

m~'\Jltlf111~~~lJU~Vll.:lbl'1~, 243
 

f11~'\Jltlf111~~~lJU~Vll.:lbl'1~-f11~nl~,
 

244
 

f11~'\Jltlf111vh~~lJU~Vll.:l~lnl~, 244
 
Q , 

m~'\Jltlf11WI1.:l1'111'\JBtl, 135
 

f11~'\Jltlf111U~11~~llJl~, 63
 
\J 

~ .,; 
f11~'\Jltlf111~~~Vl~~Bl~, 288
 

m~tJltlf111~tlf1~'\Jl~, 86, 113, 127
 

m~'\Jltlf111~tlf1~'\J1~1ti1, 113
 

m~'\Jltlf111b~11Vl~Vll.:l~lm~, 17
 

f11~tJltlf111bb ~~b oWB bW mbn~
 

1'114'\JBtl1~BBf11'i1~, 248
 

m~'\Jltlf111~y.JB4lJ1mh 99, 253
 

f11~'\Jltlf111~~~~lJ1ru bbn~1'114'\J Btl1~BB nh~,
 

241
 

f1~1f1f111~~tll~~~Bl~, 236
 

f1~lf1Vll.:l~lnl~, 243, 262,269 

f1~1f1vb.:l161iBlVll1, 273
 

f1~b'i1B1B~, 221-226, 284
 

f111mB.:l1~~'\J 1lJb~f1~, 247-248
, 

f111fl'1~~ bbn~1'11~'\JBtl1~BBf116(j~1 '\..I1~~~ml, 

264
 

f111ri'lVl'\..l~b thVllJ1~f111~1~biJ'\..I, 194
 

f111bil~e.Jtlm~, 70, 208, 212
 

f1111'114'\JB1'\..1"15, 60-62
 
o ~ v
 

f111mtllrum1~Vll.:li.'1.:lbbl~~BlJ, 200
 
v 0 v qV Qj 

f111'.iJ~Vll'\Jru'1Jli.'1~bb~~'UB.:lbi.'1~,192, 202
 " , 
f111"illbb'\..lf1'UB.:lb~~, 202
 

f1111~b~m~~.:l'.iJlf1tJ1mb~~lJbb~~ciltl~tl 

1'\..1~1~bVll"l, 37
 

f1111~~1~ 1~'1J'tJ'.iJlmbni.'11'114'\JBtll~BBf11'i1\1i, 263
 

f1111~~1~1~'1J'tJ'.iJlf1~~'\..I, 203-204
 

: f1111~~~.:l.:l1'\..11'\..11~f1, 27
 

I f111~B'Ul~~Vl~f111~~Bmbni.'1b~B'\..Im~'.iJf1, 236
 

I f111~~.:lbbni.'11"11~'\JB'\..I1~BBf11'i1~, 262
 .. , 
f111~lJ~1'11, 202
 

\JI
 
f111Vl1bVl~B.:l, 196
I
 
f111Vl1Blf11l"lbtJtl'UB.:lbVlm, 256
 

f111~1~biJtlmllJ~.:l~tl, 277
 

f111~1~biJtl~tlVl'\..l~~B~1.:l'.iJ1~1(J),292, 

, f111~1~biJtl\9l~Bm.:l':\l1~1~, 72, 185,220,231,
 

240
 

Training05
Stamp



n1dtJd~L -'Ue.J(;im~Vlu(91(;ieJm'l:Ud~l(91, 292 

n1dtJd~Lil'Ue.J(;im~VlU~eJ~'lLn\?i~mJ,202, 207 

n1dtJd~Lil'Ue.J(;im~VlutJ&1~:U\?il\?inm'lvn'l,207, , 
n1dtJd~bilW,mm~VlUtJ&1~:u~rr\?itJmtJVl1'l, 207, , 

n1dtJd~VlcJ~'\tIj~'l'll'U, 94-96 

n1dtJ-rU\i1'Uf11e.mm~VlU,213 
'" 

n1dtJ-rU]l'Ue.J(;im~VlU, 202 

n1dtJ~mmn61m~ueJ'Ul\?ieJeJnl"1l(?), 180, 237 

n1dtJ~eJmbn61m~UeJ'UlV1eJeJnl'IJ(?)~eJA'U, 280 

n1dbtJ~tJ'UbLtJ(;i'lJliJmnlr'l,203 
" 

nldbtJ~tJ'ULLtJ(;NMnYtlJil€l1n1r'l, 208 

nldbLtJ(;i'ldtJ, 116 
" 

nldLLtJ(;iVl~eJeJ6U1m,mnldtJd~Lil'U, 218 

nlde.J~(911'UleJ~I.'IJ(;i, 220, 231 

n1d~~(911~~1, 65, 84, 241 

n1d~~(911~~1:U1n~1'U~'U,193,207,297,303 

md~~(911yJ~1(i)lm"ll(;1~b~m'\tlj~'l,163 

md~~(91hl~l(i)lm"~'llmh156 

nld~~(911'Vh~~11VlmVleJ{1UUbLn61, 159 

nld~~(91I.L(;i~fnd'lmyJ~l'l'UtJd~LVlr'llVltJ, 33 

n1d~~(91l~lVidL:U'U, 254 

Il1db~nlVlJJ, 57 

n1db~llVlJJb~m'\tIj~'lyJeJ616B(;1, 249 

fI1db~11VlJJ~1'U~'U, 57 

nld~'ll.nULLn61A1~ueJ'U1V1eJeJnl6/l(?),264, 278, 

302 

nld'\tlj~eJ\I(;i\l"1JeJ'19/1-r'V'lmm,203 

md'\tlj~8'l(;i\l"1J8\1LLVl~'lL~mW~\I'V~86168(;i,203 
Q.I ..::.i~ <11 

n1dW\1lJ'U1VlCWJ'U, 47, 51, 72 

n1dL~~tJd~~Vl6Jl1'\t1j,79 

mdLLtJnl.1.1l61A11ueJ'U1VleJeJf1l"1l(?), 250 

:'Ih 

fndl.L!'Jnl.Ltl61A11ueJ'UlVleJeJf1l"1l~1V1tJ 1.u~'UtJ'U, 
" 

252
 

n1dbL!'Jf161mtJ bLn61m1ueJ'UlV1eJeJ nl"1l(?)(i)l tJ
 

m~Ul'Un1dLAii1 9fJvh, 256
 

Il1dlLAd1~~, 173
 

fnd~~1s&I.Ltl61A14ueJ'UlVleJeJill"1l(?), 257
 

,	 fnd(;i\?iI.Ltl61m4ueJ'Ul\?ieJeJn1'IJ(?)(i)ltJm4'UeJ'U,251 

n1d(;i\?i(;1'l~eJ'li'UleJl"ll'U, 212 

n1d61mmbtl61A14ueJ'Ul\?ieJeJill"1l\?i1\?itJ1-iJ' 

nd~Ul'Un1dAl1~~eJ'U, 260 

n1d61(;11mbtl~A14ueJ'Ul\?ieJeJil1'IJ\?i1V1tJ1-iJ' 

m~Ul'Ull1dLAih~~LL~'l, 259 

md~mml.tl~m{ueJ'Ul\?ieJeJf1l"1lVl1\?itJ1-iJ'mdu1tJ 

-r'l~Yj~'l,n'U~\I, 258 
" 

Il1d61'lLm1~~bb61'l, 106, 262, 272 

md~qjL~tJA11~V1milVl(;i1tJVl1'1~1Jl1'\t1j,203 

Il1d~fldb~tJi'UleJl"ll'U1'U~'U~(91d11 VldL ~tJ{ 203 

nld~rul.~tJ~mJLYJ~l,167
" '" 

Il1d~qjL~tJVI,j'l~'U, 203
 

fnd1,xAruf11,217
, 

il1deJ~~1~n'Ul'UVl1\1eJ(91~lVlndd~, 284" ,
d ~ 'V 

nldeJeJnl.bUUL'\tIjeJ61\1Ln\?i(;1eJ~,188, 291 

j n1~''l, 2 

bl.f1'8YlI.AoU'U, 57, 61, 100,251 

I.l.fl61A14ueJ'U1V1eJ€Jnl"1l(?), 244 

LLn~5dd~'lJ1&1, 55, 153 

eJ'l~tJd~f1eJU"1JeJ'lLLn615dd~'lJ1&1,56 

LLtl~-ltJd~l L'lJeJ{ 61 
'" .,.

un~~8'Und~:un, 8, 213
 

I.l.fl~l~lml.:U'U, 253
 

49 

"	 " m1~1.'U~'lJ'U'lJeJ.,'J 

A11~.Jl.-rr~'UeJ\I'V'l' 

A11~~eJ\lmdl~' 

A11~1.~'UW'd~'il 

A11~1.~'U~~~€l 
~ odrt _ 

Al1~tmJ'U, 17 

Al1~~eJ'U, 109 

rl1 I.l.n61A11ueJ 
, ",

mA11meJ'UAT 

rhAl1~V1'U1LI. 

rhvl'U'iJl.eJ~l.lJeJ~ 
I , ~q 

A1Vldi'U'i1 eJ'j'lJ 

f1l'u:u~m.J(;1flJ~ 

'lJ\iVi j, 

f111.L 'V'Jm(91eJ~an 

m~'U-I.A~eJ\ltI 

m~ueJ'UoB'um)f 

m1ueJ'UI.~'Un 

m1ueJl'Ub'lJ<U'U, 

Al61.fll'Y11.'lm, ,2 

1'1161VI ~l'UlJd (;1 

~ d ~ 

LA~L'WeJ~\ILI.1W 

I.Aii1yjYh, 163 



'tJ
 

~~f111~?I1m'Jt11 'Un1'J'Jel\l-rul~"tJel\l~\1 bb1~~el~,
 

49
 

flI
 

m1~bi~i'U"tJel\lbbfi?lf1l'fuel'U l~eleln l"1lvl, 11, 70
 
., <V 

m1~b'tJ~'tJel\l'W~\I\11'U, 76
 

m1~(I]el\ln1'J'W~\I\11'U1'Uel'U1f1(91 , 42
 

m1~btJ'UYl't!'viel~'U't!'~,203, 209
•
 
m1~btJ'U'~\h~vimb9t1~\I1h 209
 

.;, "'"
 
m1~cm.J'U, 177
 

m1~~el'U, 109
 

A1 bbtl?lf111uel'Ul~elel nl"1l~?I~?I~?I\1?1~, 11
" . 
A1f111~~el'UA1?1\1, 170
 

"
 
A1m1~9t1'U1bbLl'Um~bb?lbb~mtJ~CJ'U, 168
 

t v Q tid 

f11~"1J'Ubel~b:lJel'J'l, 181
 

A1~'J1'U~~~in~, 137
 

A1'll'l~CJ e.J (;l m~~u~ bn~'ll nl?l~9t1~mJel\l b~ CJ
• 
"1J1J~j, 212
 

A1bb,,~m(91eli?lJl1'Wer~, 119
 

mft'U-bf1~el\lCJ'U~, 79
 

f11iuel'UsbUelelnl"ll~,259
 

fn1uel'UbU'Uflm\l,251
 

miuell'Ub"lloU'U,57
 

A1Mm~bU?l, 250
 

A1i1~~1'Um~?I1'Ji1~~'Ulj,170
 
I ~ ...4::11 0:;:". ~ 

mbelm"llm'lb"1J\lbf1~mm\i1'U. 125-126
 .... 
d .el';' tJ 

bf1~b'Wel?l\lbb1~~8~,285
 

bf1~hh~l, 163
 
~ ~ t.I 

bf1'J8\1CJ'U(91f111~'Jel'U, 64
 
d tf V tI 

bf1'J8\1CJ'U(91Ym\l\ll'Uf111~'Jel'U,3 

~ 

\I1'U, 1, 109
 

\I1'U'llnn1'J19t1~, 112
 

y
 

tJmn~\Ibb1~~el~tJ'J~b.ll~ 3, 197-198
 

"U 

~1~ru"Vm, 146, 276
 

~1~1(;l, 20, 62-64, 74
 
.

b~m'W~\I~~bb~'U, 253
 

"
 
b~m'Y'1~\I~\Ibf1'J1~";, 64
 

6lf 
.

b"ll~~b~m"'I~\I, 67, 85, 163
 

b"ll~~bb?l\lmVi(91~, 67, 83
 

l"1lmibel~'l(;l, 136
 
"
 

1"1lm1b"ll~~, 67
 

l"1lmibel~b~eli~, 136
 

v .r::;,j rlJ c::!.i ~ d'd 

~"1J'Um1~CJ\lCJ'Ub"1J\lbel~b~m'l,149 

~f11iu81'Ub"lloU'U, 253
 

~ 

(I]'U~'U~l9t1-rUn1'J~~fl1'Jbbtl?lmiuel'U "Ilvl,l~eleln1• 
266
 

b(911
 

bmbbUU(91~n-ru, 57
 

bmbbuubu~iJ\I, 57
 

b(911bbU'U't,~~m~.gbu~,57
 
" 

317
 



Cl 

~1'Ui1'U, 21, 57
 

'VI 

~Jl'U~b~~b~~~YJbAo/J'U, 221
 

b~Al'Ul~mmjb~'1bA~, 97
 

b~~11:u l~'UliJn~, 2, 107, 244
 

~:uu1i, 107
 

'IJ 
...
 
'lhw'U~u, 52-53
 

'lhW'ULJ1~:U~U, 221
 

Jl1J'ULJ1~iJ~n, 221
 

Jl1J'Uml'1Jb~~:U, 22
 

Jl1J'Um'U~8n, 221
 

Jl1J'Ulm~8n, 221
 

DblPl1~~1~1'1~1".,mJ:U, 274, 277
 , 
'OblPl~I'1?ll""JJ:U, 73
, 

'U
 

Uru;1~~bb~~~~'1'11'U, 177
" ,
 
bU11~B11~-LJ5n~m, 61
 

'lJ 
LJ5n~mDlbA~~{ 16
 

LJJ~b~'U~l'1~'1bbl~~~:U, 202
 

LJJ~~fi'lLJJ~I'1, 189
 
" " 

U'l~~~~nJ~~U'lln1?l~,209,
 

mI'1Jb~~:U, 52
 

LJ'U~11, 252
 
\J 

lLJJbbm:UbbUU.Jl~~'1m~Ul'Un1J,221 

e.J 

~~nJ~~u~~~~~~lnJ,229
 

~~m~~u~m~uutkm, 229
 

~~m~~U~~~'1bbl~~mJ, 67, 186, 195
 

~~nJ~~u~~~~~1~,229
,
 

~~~~I'1:JJ1ml:U, 36
 

~~I'1Jlru';;~btJ'UiJI'1J~~~'1bbl~~~:U, 196
 

~~I'1Jlru';;:Ul~Jl:U, 36, 43, 76
 

~'1nJ~Ul'UnlJ~~I'1, 283
 

~~~I'1LJ\J:u~iJ, 135
 
\J ... \J 

~
 

eJ'Um~, 203
 

~
 

~~'1'11'U, 1, 106
 

~~'1'11'Un~, 105
 

~~'1'11'UbA:lJ, 105
 

~61'l'l1'U'l~'I1, 105
 

~~'1'11'U 1ibb~TVI:U~ 1LJ, 78
 

~~'1'11'U'VJ~~JJiJ, 29, 32, 44, 47, 51, 64, 67,
 

84
 
v
 

~61'l'll'Uth 21
 
v ~ ..:::::II ~ 

~~'1'11'U'UlbA{;WJ, 23,78,81, 105
 

~~'1'11'ULJ\J:u~iJ, 51
 
'" "
 

~61'l'l1'U~lru'1l~~'11'11, 2
 

~61'l'l1'U1'V'h,'hvtl~~~ CO2 ~bn~~'U, 239
 

~~'1'11'Um~1'U1~~,, 107
 

~61'l'l1'U~:U, 21
 

~~'1'11'UP1n~, 105
 
v q.Q ~ 

~~'1'11'Ub~Jnu~, 123, 245
 

~61'l'll'Ubb~'1B1Y1I'1~, 19, 133, 135
 

~~ '11'U""1I'UL1i, 
~~'1'11'Ul~1~'H'
 

~'llI'1LthJ:U, 23
 
"
 

W'Ul)~brl~, 106
 

~6~1~Ln~11~,
 

-W'll~~'1'11'U, 63
 

l~mlJbflli'tJ, ]
 

1~bl~~~-m~
 

'W 
ofj'lrioU'tJ~Cl1'U~,
 

ofj'lrio/J'Ul~, 101
 

~'IloU'U, 23, 85
 

YJ?l L'1m1vmltN
 

~loU'U, 15, 23,
 

~Q~:U~, 68
 

:u 
:U'l~~~l'1tl1n
 

:U~?llJ, 70
 

lI'l?llJm'ltl1r
 

bllm'UeJ'l, 22.
 

b:U~1'UeJ~fl11: 

b:UVi~ leJ~beJ'VI, 

b:U bb 'VIUeJ~~:U, 

b:U bL 'VIUeJ1'l~1 

318
 



'\"l~'l·:mJVt:W'ULlt1'U, 78, 83
•
 
'W~'l'l1'U1~1~'H\l'U, 75
 

m'l1(;1LUmJ,23
\J 

~lJu:::L~il, 106
 

Yi5~1~Lnm1(;1, 236,279
 

¥j'1J'W~'l'll'U, 63, 75
 

1'WmhL'lji'U, 165
 

1'Wb1~~~-m:::tJ1Wll~, 62
 

'W 
Yl'ltii'U~m'U:::, 108, 111, 116
 

Yl'ltii'U1G, 108
 

YJ'1Ji'U, 23, 85, 259
 

YJ~L·lleJ1vmltJ'1J-m:::tJl'Ufl1~, 51
 

YJli'U, 15,23,78,85,88
 

yJn~:w:::, 68
 
\J\J 

.n 

.fl1'W~1:W fl1~ 1-if'W~'l'l1'U 1lJ'I.J~::: LVlIi1, 39
 

.fl11:::L~€llJm:::\ln, 7
 

7, .fl11:::":W~~, 108
• 

3J 

:w~Yi~Vll'l€l1fl1Ii1, 69-70
 

:W~"1~, 70
 

:W~~l~Vll'l€l1fl1Ii1, 70
 

L:WVll'U€l~, 221
 

L:WVll'U €l~.fl11::: LVtU€li n'1(;1 , 223
 

L:WV1~ 1€l~L€lVl, 222
 

L:WLLVltJ€l~~:W, 16, 283
 

L:WLLVltJ€l1~(;11 'UL~'l€l(;1~lVtm~:w, 283
, 

£J 

t1~'1J€l'l'W~'l'll'U, 16
• 
t1mUtI:w, 16, 23-24, 139
 
\J 

';j 

~€lm';h~11tJ€l'U'1J€l'le.J~(;1.nru';, 239
 

~:::tJtJ, 106
 

~:::tJtJfl1tl.fll'W/L~il, 256
 

~:::tJtJfl1~~~itJLL~:::LLtln, 247
 
\J 

~:::tJtJnl~~~~:W~~:::~8n,247 
\J 

~:::tJtJ'aL1P1, 185,271
 

~:::tJtJD~, 109, 120
 

~:::tJtJLD~, 109, 120
 
Q..I ~ 4
 

~:::tJtJ'W~'l'l1'U-~11:wtl'l8'U'1Jm, 71
 

~:::tJtJ~~e.J"m:::VltJ\llmLn~m1tJ€l'U 1~€l€ln 1'lj~,
 

246
 

~:::tJtJl1'l LLe.J'Uml:wIPi'€l'lfl1~l,,~,• 284
 

~:::tJtJL€lmVlIi1, 2
 
I , ...

!b'ln~'UoJl~tJ, 53
 

i b'l1yJVh~oJ1LLn"~11tJ€l'U1~€l€ln1'lj~n~tJ:Wl1-if,
 
256
 

b'l1yJ';hD1L~~t1{ 68, 81
 

L'1J€l TI'UU" , 68, 82
 

I yJn~:w:::,68,82
 
: \J\J 

i b'l1yJyh'W~'lml:W~€l'U~1:W, 162
 
I
 

; b'l1yJ-Wl'W~'l'lltJ~1:W-LLn"11YJLflitJ, 91
 

b'l1yJvhlD~m~1:W, 162
 

ft 

~~iLLyJni'U, 57
 

~fliLLyJni'U-m:::tJltJfl1~, 62
 

319 



1 

1~~d~1~~~~nru~, 187
 

l.:l'LJiin~mbrliJ, 265
 

Tm~eJ1-bbn\,,:ayM-'LJ5il~m, 100, 246
 

lm~eJ1-bbn'1 y.J ml'UVl1.:l-'LJBil~EJ1, 245
 

l!l~mbbd'~~'U' 3, 20, 47, 64-65, 86, 97, 114,
 

162, 177
 

l!l~m, 115
 

l!l~mrl1fb'U~, 114-115
 

1!l~mrl11'UeJ'U, 62
 

1!l~fmrl~el.:ltJ'U~m1~J~el'U, 64-65
 

1!l~mVl1.:lbVlelfb~1~'U1iJnA, 114
 

l!l~mb'Udl'i''U, 3, 64
 

1B'LJd~ biJ'Ul:'J~m~Vl'U~el~.:lbld~~eJ~, 216
 

11\?),J'U1n1d"1JeJ.:lbVlrl1'U1~8, 3
 

1mtldd~b.yjeJ~.:lbld~~eJ~, 72, 285, 287
 

f1
 

~n~brlij"1JeJ.:l'1'11d, 120
 

~ntJ1 yJ'ji~1611'Ubil'U, 167
 

fll'U6bVlrl1
~ 

'Ul~ffi~Vi~bb~~l'1~bb, 'iA.:l"(j1~ (MTEC),
 

196
 

bm~]n~~btJ'UiJ~';i~el~.:lbld~~eJ~, 196
 

'1m'U~, 107
 

'1m'U~rl.:ll'i'lH'1~~~, 128
,
 
bb"il~eJ'UYJbrl-rr'U, 222
 

'1~n1d~~'Y~~.:l.:ll'U, 110
,
 

'1~'lNiVl1,:;JbVltlfb~1~'U1iJnA, 118
 

'1~'U1i~~'Ufl'U'LJ~mru, 107
 

'1~umvn~~'Un'U'LJ~~lru, 107
 

Q. Q, ~ v Qj 

'1~lrl~~~lVlmVl1.:l'1.:lbld~~eJ~ll~~brl~,186
 

;;r~~';i';irlJl1~Vl1.:lbrliJ, 250
 

'11d~~mtJ1~1'UbtlVl11'UmiJ'U, 247
 

611't1n.:l1'U~r;i'.:l.:l1'U'Ul'U1'1l1~. 27
 

611't1n.:l1'U~\?),J'U11VlEJ1m'1~1bb~~ bVlrl1'U1~8bb 'iA.:l
 

'1l1~ ('11Vl'1lJ, 196
 

b61'UVl1.:ln1';ibb'LJ';ij'LJ~lm~, 65
 
~ 

b61'UVl1.:l n1';i~ ~ ~'11 dbfliJ ':\l1nl~ll:l (;l'UVi~'Ubl tJ 'U,, ,
 

290
 

b61'UVl1.:lb~'U, 108, 110, 120, 283
 

'VI
 

Vi'LhtJn1';ibb~nl'i'lbb'UyJVl1, 201
 

VitlltJn1';i'Y11.:l1'U, 191
 

VitlltJ'LJ1''U1f1';i.:l'1~1.:l1~b~n~, 53, 75
, 

Vi~elnfll'U,209
 

Vi~eJmb~~rll'U, 203
 

bViiJeJ.:l-n1';iVl1, 68
 

bbVi~.:lbbn'15';i';i"-J·V1~, 25
 
" 

IIVi~,:j'l11iJ'U~'U, 25
 
"
 

bbVi~.:l'l11bb~~f1ruJl1~, 203
,
 
bb Vi~.:l~r;i',:j,:j1'Ui.J~~iliJ, 19. 84


'" ~ 

el
 

eJ~b~mbu&1n. 108
 

mf1b~m"lm~~, 127
 

m)JVi~~l"ll'1~{ 2, 106
,
 

eJ~'11Vind';i~J1iJ'U1Vi~, 13
,
 

el~'11Vim';i~ffi~dbf1iJ, 5, 271
,
 

eJVln~~fll1'1~{ 59
, .. ~"" 
beJm"ileJ';j~, 81, 119, 154, 156, 174
 

'LJ';i~~Vl5ill'W, 176
 

d i'q ~ q

beJnb"ileJJ\Jb'll,:;Jbf'l
 

beJVl1'UeJ~, 177
 

m~tn'U
 

beJ'U1"il"-J1'Ub~,:;JeJ\Il',
 

beJ'U'v1~tJ, 112
 

bel'U1VldtJ, 2,11.
 

beJ'U1Vl';itJ-n1d~~
 

bel'U1'Vldi.J-~"-Jn1~
 



I

'" ''''''186 ~lJmJb€Jm"/le)'~~, 120 
~ e'q a 

b€Jm"/lelJ~~lbYn~, 122
 
c:.: ... .<:::1 ~ 

b€Jm"/l€JJ~b'U-:ln~, 162
 
~ ... ~ .<::0. .c::I 

b€Jm"/lelJ~b'U-:JbfllJ, 122, 129, 154, 161
 

b€J'Vll:U€J~, 177
 

nJ~D1UnlJ~~~, 179
 

b€Ju1'lllJ1 Ub:n-:J€J~~lVlmJlJ, 283
, 
IEJU, b€JU.x~tJ, 112
 

b€Ju1'VlJtJ, 2,113,117,127 

b€JU 1'VlJtJ-mJ~11-:J, 118
 

b€Ju1'VlJ't.J-(;'IlJmWI~, 117
, 

b€JlJblJ€J~~, 133, 136, 177
 
.<::0. ~ ~d 

mJlbml~Vlb€JlJblJelJ'il, 146
 
I v ...,. il'd
 

fll~'UUb€JlJblJ€JJ~, 180
 
" 

~1~1~, 148
 
<CIII ~ 1I'.e::;,j 

'W'Uflru~'1J €J-:J b€JlJ blJ elJ'il, 143
 

! 1m"/lu1'VlJtJn-m~D1UmJ, 81
 

eJ
 

i 1v1~Jb~U, 164, 174
 

I hl1~Jb~U-n1J~~~, 100
 

321 



\'fi¥l,ni L\lV1H'I1J\l~ru 
W~~~1'IJ : i19~'lJln1~ n~~\J1'IJn1~~I~Vl m~iLfI'Sl:;'I1u.a::fnl"je1 ~'IJ I m¥l'il'l1 LUtl1Ja)Jtml1

1. l~~~1'IJ. 2. n1'it"¥I~·N1'IJ. 

33.79 

ISBN 978-974-03-3121-6 

a~'il. 1769 

tfSSllru.th'itnms dlfORJJ 
WW'N.ChulaPresscom 

1(rwwfediJe to A {( 

.... _.,( ~ #.......
CI!OJ.... , 

"~"!'Ylij~'lJB-3"'1'IJn¥l1J¥lu."'-3~~1~~n~N1J""11V1EJlaV 

;;;1J-Aflt~~ ~1'\J1\J 1,000 LI'11J ¥I.f"!. 2556 

f11~c.lii~LL"~f11'iatlm~V'\J.,.,\i'~i1B ~1Ji1w11~tlLLUtitft~~i'\J 
(iitN1vi'~tlB'iqj1'1JLU'U~1t:J"'n~t11Bm~j~';Jlmht1n~,.w/~~-3~~1'Nn~ru1JVI11V1Ell~EJ 

02.'"9·70 

J ~i 10 3 

111111\ 111111111\ ~I\lll\\\ 1111\ \\1111\11\ 1111\ \\1111111 1111 
1110016115 

n.l -21 ~lj "04 

0-((91 31'\'1': "0,/35 

-'11.0'1 ·lO·j 

o '.<.55 tlj4' 

L 'itl,j1V 

.h'.In,", Jttl'1 mm u":t'liwd\Jini,. 

m)-3m~Nlfim1 : yj'1'l{j~ ~1'lh 

~~",Jiln~~ •~qjtYa1 "l'YL\lU1J 
Elvn~uutlmLa::tUL~1J : ,xl~'1'IJ"h'\J,j1nVl 'lltltJ\1'c1~Vh 1 1.0-2447-2464,08 1642-041 

~]'JyjVi . h~~1J"LL~-3~~1'c1~mrulJ"'11V1El1'ci'fJ [5610-099] 

lV1~. 0-2218-3557LVl'S"!1'S 0-2218-3551 VvWW.cuprlnt.c la.ac.th 

• .3~.31 19 
Ltl'lHlJ 'tv Q4 (, 

'2.5.5G 
1t1'l 1:auvu fO(!)A 2. 

"
 

SSTI DEPT. OF SCIENCE SERVICE 

'Vd(\l\llU:lJ1~ 

1'Um~vll'~,1; 
v .., 

'1JVH'l\l\l1'U1I 
.. . 

bmB\l(JU~b 

VlUl hb tJ 'U'~eJ 
.., d .. 

'V'l~,j\llU'V1:lJ 

Yl'h'ICnml~ 

1\YltJ1u~nJ:; 

bb Vl~\lYl~'Nl 

mmb~mJ 

{m.Jfriltl~ 
~ <v eli 

b'¥iB'lJUbfl"'eJ 

~tl\l1mun1~ 
.,j 

b'U€l\l1 

VllJli111.J lvw, 
\91~~li111.J 

tl-3 

1'U' 
U~tl'l~nU~\l 

, 
BtJ1\l'IJlt1ju"l 
4.., ~I ,"1
Vrilli1b U'Uuqj 

bb 1.J~ iliieJlf1 
~ Qo " d..cli 
b'llm'Vm~'V1 u 

d <
bnm 

YlGl' \ll'Ubf'l1J 

rilUi1\1 tI191 



3.2.3 ~1'U~'U 57 4.3 
>

f1~'1J 

3.2.4 :;J11J1(;j 62 4.3. 

3.2.4.1 mJ~V1vn:;J11J1m yjeJ1m'UeJ(i1?fl'VlmJ:lJYHr'l·:}1'U, 63 

3.2.4.2 L'VlflL'UL(;j~~l'Vl1'tJmJLLtJJJtJ:;JJ:lJl(;j 1tJbu'Ub~m"l'j~'1 
\J 

64 4.3.1 

3.2.5 L'VlflLtlL'l~~1'Vl1'tJmJLbtJJJtJb~m"l'j~'11 
\J 

tJbU'U1Yh~h 64 4.3.: 

3.3 e..J(;jm~'VltJ~eJ~'1LbdV1~m.j"illnmJ1oU~~'1'1ltl 67 4.3.6 

3.4 fldl:lJV'l~tl'UeJ'IJ~tJtJ~~'1'1ltl 71 4.3.: 

3.4.1 tJJ~L.fl'Vl~~'1'1l'U~"il~ijtJ'VltJl'Vl:lJln~tl 74 4.4 b~m 

3.4.2 ~~'1'1ltlntJLf'1J~~n"il... 75 4.4.1 

3.5 ij'Vll'1b~eJneJ~ hUl'1 ~':il~tll:lJltJJ~CJn~byjeJ(;jV1mJH'Vl~eJ'VlV1bb'VltlL~m~~'1~eJ?f~(;j, 78 4.4J 

3.5.1 mJb~:lJtJJ~~'Vl5.fl1~mJ"1oU~~'1'1ltl 79 4.4.3 

3.5.2 
v 4 q ~ 

"I'j(;j'l'lltltllbfl'lCJJ" 81 4.5 bmJU 

3.5.3 ~~'1'1l'U'Vl:lJtlblCJ'U, 83 4.5.1 

3.6 b'VlflLtlL(;j~byjeJnlJb~:lJtJJ~~'Vl5.fl1~ 1tlmJ"btJ~CJtlJtJ"I'j~'1'1ltl	 84 
\J 

3.6.1 Lb 'Vl~'1"1'j~'1'1ltltJ~:lJ.fliJmm tlU"il"ilDtl	 84 
... \J , 

3.6.2 m~tJltlmJbtJ~CJtlJtJ~~'1'1ltlmm'UU"il':ilDtl	 85 
\J	 , 

3.6.3	 mJ~'1eJltlbb(;j~bb"iln~lCJ 86 4.5. 
~ '" 3.6.4 mJbntJJn~l	 86 4.5. 

3.6.5 mJ"1offtJJ"dCJ'1l1J	 86 4.6 

3.6.6 mJ"tJJ"~'VlVV1"1'j~'1'1ltl~1'Vl1'tJ.fl1fl5Jn"il bb(;j~ fl1'lb~eJtl	 96, 
3.6.7 mJtJJ~'VlVV1~~'1'1ltl~l'Vl1'tJ.fl1fleJ(i1?fl'VlmJ:lJ	 96, 
3.6.8 b'VlflLtlL'lrrl'Vlljb~'1bflijbyjeJmJe..J~(i11~vh'Vl~m~eJb~~'1 97	 4.7 

3.7 tJ'Vl?fJtJ,	 101 

3.8 beJn?flJeJl'1B'I	 102 

tU ~ ~Q ~q 

4. 'Wft~~1'lJ Lt:lm~t:I'i\l bbft~Lt:I:UL:ut:l'a\l	 105 4.7. 

4.1 tJ'Vltll 105 

4.2 ~~'1'1ltl (Energy)	 106 

4.2.1 ?f:lJ~ (Properties) 1tltJ~tJ'Vl'UeJ'Ib 'VleJf[:lJlV1tlliJn61	 107 

4.2.2 ?f:lJ~'l (Equilibrium)	 108 

4.2.3 fldl:lJ-reJtlbL'l~'1ltl (Heat and Work)	 109 4.7. 

4.2.4 ?f:lJ m J"~ 'l"l'j~'1'1ltl (i1l:lJ n{]oUeJ~'Vl~'1 ~ l'Vl1'tJ J"~tJtJUV1 bb'l:;J~tJtJ bUV1 110 

4.73 



4:3 nD.veJ~?leJ~Vl1~bVleJ11~1vn<ni1m1bb61~beJ'Ul'VntJ	 113(Entropy) 

4.3.1	 m~ud'Unl'~er'Un~ul~bb61~er'UmruhJ1~ 

(Reversible and Irreversible processes)	 113
 

4.3.2 lD~mVl1~bVleJf1:~1~'U1i1n~bb61~1!J~mf1l'n'U~	 114
 

4.3.3	 beJ'U1Vl'~tJ 116
 

4.3.4	 ?l~nl';j~61beJ'U1Vl'~tJ~l'VI-rU1~uuD~bb61~1~UUbD~, 117
 

4.3.5 ?l~n11m1~~~~'Uth~vr,h~?l~u&lVl1~bVleJf1:~1~'U1i1n~~1~ 1 118
 

4.4 bBm"IJeJ{~ (Exergy)	 119
 

4.4.1 ?l~m1bBm"IJeJ~~b~~n61-f1d1~~eJ'U ~lVl-rU1~uuD~bb61~1~UUbtl~ 120
 

4. 4.2 ?l~ m1b~m"IJeJ{~ b~~ n61-f1d1~~eJ'Ubl,61~I,f1n ~lVl-rU1~uuD~ I,b61~1~UU 1,t1~ 122
 

4.4.3 Blf1b~m"IJeJ{~ (Eco-exergy)	 127
 

4.5 beJ~b~eJ{~ (Emergy Vl~eJ Embodied energy)	 133
 
o	 I d'.:::oI.:;:,j ""l.. 6".c::::l 

4.5.1	 m1f11'Ud~1JA1 beJ~ l,~m"ilbb61~V~'lJf1ruV1'UeJ~beJ~l,~m\J 136
 

4.5 .1.1 mru~m~bb?lm1 1Vl61'UeJ~beJ~b~eJ~~nm1bl,tlneJeJmu'U?l1'U1 139
 

4.5.1.2 mru~m~bl,?lm11 Vl61'UeJ~beJ~b~eJ~~b.v1m'jdwl'U	 140
 

4.5.1.3 nD bnru'o/l1'Um1q{hw'lJf1ruV1'lJeJ'IbeJ~ b~eJ{~	 143
 
Q,<d	 ~ .- f'Q

4.5.2	 df5m1dbm1~VlbeJ~b~m\J 146
 

4.5.3	 \91d~1~vn-ut'Um1th~bi1'Ue.m~lVl-rum11bm1~Y;beJ~b~€l{~ 148
 
~ q Q.I <ClI I I ~ ~c4 QJ 4'Q 

4.6 m1~ bVl'UbntldnUm1~b Vl~eJ'Ubb61~f1d1~m~'j~Vld1~ b€lm"IJm"ilnu beJ~ b~eJ1\J 149
 

4.6.1 Un1bm1~y;vn.vbBm"IJeJ~~I,U'Ubf1~eJ~ijeJ	 149
 

4.6.2 Un1bf1'j1~y;vtt.vbeJ~b~eJ~~I,U'Ubf1~eJ~ijeJ	 151
 

4.7 n1'jth~tln~ i"l~~~1'U I,Bm"IJeJ~~ l,eJ~b~eJ~~ b~eJ1bf1'j1~y;m'jbbth'jtJi"l~~~1'U 153
 ,	 " 
4. 7.1 m'j1bf1'j1~Y;m~ud'Um'jb~.J11 Vl:WLr!tIHj\Sm"IJeJ{~	 153
 

4. 7.2	 m'j1bf1'j1~Y;m~ud'Um'je.J~V11vJ~1i"l~~lmJ11~tll-rrb~m"IJeJ~~ 156
 

4.7.3	 m'j1bf1'j1~~m~Ud'Um'je.J~(911 vJ~l~dmVleJfl ut1bbf1?ll~tI HbSm"IJeJ~~ 159
 

4.7.4	 n111 bf111~y;m~ud'Um1e.J~(911vJyh~d tI b"IJ61~ b~eJ bYj~~ bb UU~B bB~
 

1~tll'1j\Sm"IJeJ{~ 163
 

4.7.4.1 m11 bf111~~n1~Ud'Um1~1'Um1'V1'1~61m61,
 
169
 

~ f' QJ	 c:. ~c:j 

4.7.4.2 m1dbm1~Vli"l61~~1'U\J1n~~~eJ~'UeJ~beJm"IJmlil	 174, 

4.7.5 fn11 bf111~y;m~'Ud'Um1beJ'Vl1'UeJ611~l:/t-rrbeJ:lJb:lJeJ~~	 177
 



4.8 'U'Vli.'1':iLJ	 182,	 6.3. 

4.9 b8fli.'11':ieh:JB'l	 182 6.3. 
" 

6.4 'lJ1.J 

5. n1'atJ';j~uhJ~"tl~'H\I';j~1~	 185 6.5 611.1U 

5.1 'U'Vl111	 185 

5.2 rh'ill n ~f1'JllJ"lJ th1 fl1':iLJ':i ~ b:W'U\1li.l8 ~'J'l ':il':i:fii l?1	 186 6.5. 

5.3 m8'U fl1':ivll'l1'U"lJ8'l fl1':iLJ':i~ l:W'U l?1 i.l8~'J'l':il':i:fiil?1mlJlJ1 m~1'Ui.'11 fli.l 188 ....	 6.5.' 

5.3.1	 fl1J'nl~'U~llhbli.l~fl'H)'Ufl1':iLJ':i~l:W'U 188 6.5: 

5.3.2	 fl1J'nl~'U~'lJ8'Ul'lJl?1fl1J'LJ':i~l:W'U (Boundary) 189 6.5. 
,

5.3.3	 J'~\'l'U'lJ8'l':il tJi.l~ l€J tJ~'l 'U fl1'ltJ'l~ l:W'U 190 6.6 f11V1 
u , 

5.3.4	 fl1J'l~8fl'IJ 8'U l'IJ(91l'8'l~'U'V1bli.l~ nm 190 6.7 m~, 

5.4 ~tl'JtJmJ'vll'll'U (FunctionaL unit)	 191 bb~~J 
5.5 m':i~~vlltrqj:fili.'1lilbl·~~"lJ8'lb~tJ (Inventory anaLysis)	 192 6.7 

5.5.1	 r.l'Jmh"lfl1'lf11'U'J ruJl1J'~'Vll'l~'lln~~8lJ':illflm~'U'J'Um':i 200 6.7J 

5.6 m':itJ':i~b:W'Ue-Ji.lm~'Vl'Uv18~'llb'J~~8lJ (Impact assessment)	 202 6.7'1 
5.6.1	 i5fl1':itJ':i~l:w'Umlm~'Vl'Uv18~"llb'J~~8lJ 6.7. 

(Life Cycle Impact Assessment, LClA) 207 J6.8 tl1'i1 

5.6.2 i5fl1':if11'U'Jrufhu':il~m.Ji.lm~'Vl'Uv18~'llb'J~~8lJ	 217 6.9 1l1'i 

5.7 m':i lbLJi.l~~885'UltJe-Ji.lfl1':itJ':i~b:W'U (Interpretation)	 218 6.10 bb	 d~ 

5.8 {f8'illn~"lJ8'lm':iLJJ'~b:W'Ue-Ji.lm~'Vl'Uv18~.:jbn~~8lJl?1i.l8~'J'l':il':i~il?1 219	 6.11 'l:; 

5.9 flJru~mn: fl1J'btJ~tJ'Ub VltJ'Um~'Ul'Um':ie-J~(l) 1'U18~l"IJi.l 2 m~'U'J'Ufl1':i 220 6.11 

5.9.1	 llh~lJlmbi.l~"lJ8'Ub"1J\1l'IJ8.:jmJ'~m<}1 220 6.11 

5.9.2	 fl1'lvlltrru:fili.'1~bbi.l~'lJ8'lb~tJ 221 u , 6.11 

5..3 fl1'ltJJ'~b:W'Ue-Ji.lm~'Vl'Uv18~"lbn~~8lJ 221 6.12 tJVI~' 

5..4	 fl1':i'illi.l8'lm:-';'U'J'Um':i 221 6.13 b8n'1 

5.10 'U'VlmtJ	 231, 

5.11 b8 fli.'11':ieh:JB'l	 232 7. ijb'JR1'V1J 

7.1 'U'1.1 
6. n1';j:5'~n1';jn\mn~fl1~tJtl'Ul~tltln 18l1~	 235 7.2 f1111.1 

6.1 'U'Vl111	 235 7.2.1 
6.2 m':if11'U'Jrul~tnn'Um':itJ~8mbni.'1f111'U8'U 1~88 fll"1lvl 237	 7.2.2 
6.3 J'8mVllf111'U8'U'lJ8'le-J~\1l.nrusVi (Carbon footprint)	 239 7.3 bl.l1F 



6.3.1 b'lhvnJ1mb61~'lJElUb'U(9) 240 

6. 4 

, v 

6.3.2 bbVl61..'J'UEl1l61 
'U 

~'U(9)El'U flT',j~~1'jru1'j~UU~lVl1U61\>'i'lJ~1I1ru bbtl~fn4uEl'UhiElEl fll"IJvil 'UU T'W 1 mY'! 

240 

241 

6.5 ~1Iu&l'VI1..'JmtJm'V~ bAlJ bAlJ-fI1tJmVm61~~lm'W ~~lbU'U~lVl1UfI1'j~~1..'J 

fI"J~U1'U fl1"J61Vl e-J61 fI "J~'VIU~l 11 bbtl6'1A14U El'U1VlElEl fll"IJ~ 243 

6.5.1 m~ud'UfI1"J~Hr~1Iu~'VI1'~fI1tJm'V~1'UfI1'j~l bU'UfI1'j 243 

6.5.2 fI'j~U1'UfI1'j~1irrt1lu1i'Vl1..'JbAm'UfI1'j~lbU'UfI1"J 243 

6 .5. 3 m~U1'U fI1'j~oiJ'~1Iu&l'Vl1..'J bAlJ-fI1 tJm'V'Jl'U fI1'j~l b'U'U fI1'j 244 

6.5.4 fI'j~U1'U fI1'jVi1,rr6111Ur.1'V11'1~lm'W1'U fI1'j~ 1 bU'U fI1'j 244 

6.6 ~1'V11..'J b'VI Elft:l.J1V1'U1iJ fI~ nu fl1"Jb'lJ~rJ'lJ'j'lJ bbtl~A 1~uEl'U1V1eJ Elfll"IJvl 
'U 

244 

6.7.1 247 
d

6.7.2 "J~UUbA1I 249 

6.7.3 "J~UUfI1WIT\N/bAlJ 256 

6.7.4 'j~uu~rJm'l~ 262 

6.8 fI1'jH'lJ'j~ltJ'Uu~lmbtlrtfl1~ueJ'U1V1ElElfll"IJv1 263 

6. 9 fI11fh~(V1 bbtlrtfl1~UEl'Ul(il ElEl fl1'IJfi11 'U'j~ tJ~ tJTJ 264 

6.10 bb'U1AV1b~tnnuf11"Jlob1..'J'lJ5n~tJ1bAlJ(Chemical Loopin>:; System) 265 

6.11 'lJ'j~b~'U\9l'U'VI'U~lVl1U fI1"J~V1f111bbtlrtA11UEl'U1V1eJElfll"IJvl'lJEl..'Jb..'Jllfh~1 266, 
6.11.1 \>'l'U'VI'U~l fI fI1'j(i1fI bil UbLn?lA11uEl'UhieJEl fll6'dvl 266, 

6.11.2 \9l'U'VI'U~lf1 fI1'jVl~m~tJ..'JfI1'j'lJ~ElmbtlrtA11UEl'U 267lV1ElElfll"IJv1, 

6.11.3 \9l'U'VI'U'UEl·~hh~l~hJnEl1vlbnV1bbn61A1~uB'Ul\ilElElfll'l1vl 268 
" 

6.12 U'VIrt"J'lJ 269 
" 

6.13 bElflrt1"Jeh~B,1 270 

271 
o 

7.1 U'VI'U1 271 

7.2 1'11111 bU'U1I1 fh~lnV1Ad111bb61~b U1Vl1l1tJUblY'!1'VItJ1~(9)rt1Vlfl'j"J1I 274 

7 .2.1 bU1Vl1l1tJ'UeJ\J'UblI"11'VItJ1El(;i1mVlfl'j'j1l 277, 

7.2.2 fI11'lJ"J~ biJ'UA1111~'1~'U 1'Ub:a..'J'lJ~1I1ru 277 

7.3 bb m~\i1Vl~ fI'lJ El\JUb11"11'V1 mel,\91 rt1Vl fI'j'j1l 279 

246 



7.4 b:lJbbVlUeJ~6/l:lJ'1'U'VI1~eJ~(\1'V1m~:lJ 283, 
.ddllO \l.I QJ ~r.:t. Q.

7.5 bf1~eJ~:lJeJ(\l'V1~U(\'UU(\'U'Ubb 'Ul f1~'UblY'l"1'V1tJ1eJ~611'V1m~:lJ 285, , 

7.5.1 bf1:Wb~eJ~~bbl~~eJ:lJ (Green chemistry) 285 

7.5.2 lY'l"1m~:lJb~eJ?1~bbl~~eJ:lJ (Green en~ineerin~) 287 

7.5.3 m~Ul'Un1~[:..j~(Il~61~m~ (Green production) 288 
I , '1J 

7.5.4 n1~eJ eJ nbbUU b~eJ~eJU f11m:lJ(i11'U~~ bblV1~eJ:lJ~l'V1:rUoU'U~eJ'U~l~ 1 291 

7.6 mruP1m~n 296 

7.6.1 iJb'.lY'1lVltJ1~~611'V1m~:lJVidJeJ'l KaLundbor~ 296 

7.6.2 n1~f1'lV1n1~ru'l"l~'l'lltJ'1'UeJ'U1f1~ lV1CJHbb'UlflV1iJblY'1lVlC.I1eJ~611'V1m~:lJ 297, 

7. 7 U'VI61~'tJ 309, 

313 

315 

Indices 322 

u 

"yII~'ln 

'I"l~'l'~l'U'VeJ~ll 

5T~:lJ'lJ1~ d~h ..
 
61 Jl1'1"l'Yl'l'"f\.J(i)l 

b'VI:lJ1 ~ 61 Wl'lJ f 

ir'lbA~l~v1 m 

'VI1'lbf1'j'\j~n~... 
'1'UozJl.:JA~~V1~~ 

m~ Ul 'U fll'ilJ i 

bn(i)'Jlf1n1/1i" 

11 n1wJ~m. 

ir\ill'.11'Ultlm 

:lJ'U'\j~~eJ'lvll€• 

1.1 waoe 

i"j~~ ..nt. 
'l1'U dJ'Ufl1'i1~ 

'UeJ.:Jbb~'l~H' bb 

Pn1:lJl1 b~'Url 



\'fi¥l,ni L\lV1H'I1J\l~ru 
W~~~1'IJ : i19~'lJln1~ n~~\J1'IJn1~~I~Vl m~iLfI'Sl:;'I1u.a::fnl"je1 ~'IJ I m¥l'il'l1 LUtl1Ja)Jtml1

1. l~~~1'IJ. 2. n1'it"¥I~·N1'IJ. 

33.79 

ISBN 978-974-03-3121-6 

a~'il. 1769 

tfSSllru.th'itnms dlfORJJ 
WW'N.ChulaPresscom 

1(rwwfediJe to A {( 

.... _.,( ~ #.......
CI!OJ.... , 

"~"!'Ylij~'lJB-3"'1'IJn¥l1J¥lu."'-3~~1~~n~N1J""11V1EJlaV 

;;;1J-Aflt~~ ~1'\J1\J 1,000 LI'11J ¥I.f"!. 2556 

f11~c.lii~LL"~f11'iatlm~V'\J.,.,\i'~i1B ~1Ji1w11~tlLLUtitft~~i'\J 
(iitN1vi'~tlB'iqj1'1JLU'U~1t:J"'n~t11Bm~j~';Jlmht1n~,.w/~~-3~~1'Nn~ru1JVI11V1Ell~EJ 

02.'"9·70 

J ~i 10 3 

111111\ 111111111\ ~I\lll\\\ 1111\ \\1111\11\ 1111\ \\1111111 1111 
1110016115 

n.l -21 ~lj "04 

0-((91 31'\'1': "0,/35 

-'11.0'1 ·lO·j 

o '.<.55 tlj4' 

L 'itl,j1V 

.h'.In,", Jttl'1 mm u":t'liwd\Jini,. 

m)-3m~Nlfim1 : yj'1'l{j~ ~1'lh 

~~",Jiln~~ •~qjtYa1 "l'YL\lU1J 
Elvn~uutlmLa::tUL~1J : ,xl~'1'IJ"h'\J,j1nVl 'lltltJ\1'c1~Vh 1 1.0-2447-2464,08 1642-041 

~]'JyjVi . h~~1J"LL~-3~~1'c1~mrulJ"'11V1El1'ci'fJ [5610-099] 

lV1~. 0-2218-3557LVl'S"!1'S 0-2218-3551 VvWW.cuprlnt.c la.ac.th 

• .3~.31 19 
Ltl'lHlJ 'tv Q4 (, 

'2.5.5G 
1t1'l 1:auvu fO(!)A 2. 

"
 

SSTI DEPT. OF SCIENCE SERVICE 

'Vd(\l\llU:lJ1~ 

1'Um~vll'~,1; 
v .., 

'1JVH'l\l\l1'U1I 
.. . 

bmB\l(JU~b 

VlUl hb tJ 'U'~eJ 
.., d .. 

'V'l~,j\llU'V1:lJ 

Yl'h'ICnml~ 

1\YltJ1u~nJ:; 

bb Vl~\lYl~'Nl 

mmb~mJ 

{m.Jfriltl~ 
~ <v eli 

b'¥iB'lJUbfl"'eJ 

~tl\l1mun1~ 
.,j 

b'U€l\l1 

VllJli111.J lvw, 
\91~~li111.J 

tl-3 

1'U' 
U~tl'l~nU~\l 

, 
BtJ1\l'IJlt1ju"l 
4.., ~I ,"1
Vrilli1b U'Uuqj 

bb 1.J~ iliieJlf1 
~ Qo " d..cli 
b'llm'Vm~'V1 u 

d <
bnm 

YlGl' \ll'Ubf'l1J 

rilUi1\1 tI191 


	สารบัญ
	ดัชนี



