
I 

PfPdauSlPd diGnsiwnmaoiflu dauu?wis~iu~ad Fws. mods, ~ E . G E .  





(0) slorZ~rauqnn~aosiui~u~~~i~J~Qoauwuqu '~~aBiiauimdw"eu~nd1~ iffetrna~u 

~uwswsusi~dt?'uA" "~aW9~nui~awx:qim~~as ~ffenfis~sswai~na~~a:~dnsdnist~wwdo.msin 

aSiwfuJn~iws:5ny a l u m s  eiwin ila:$ainl3' iia: "na. rquw"a~nn~ flmio~sb ua:yflains 

wiqnis~nui.' ~no~6inis~uur~$~~ian1skqnm~aosiu8ouf~u~~~a 

(e) vadqrau$auw"iyqnaiuJaQolr?"n'u?'nd~na?ws~ iw"naiuwuqwrienfiqBe~~i 

i~a:aineisu:moeu4iamseuws~ph~anlmPj i~osesfu'nr9iu3aGnBi7w lu2 w.a.eaaa bnodenmflu 

wsinr~udszuimlunisdi~Gunis~~a"a a:~~klBqnaiau~1ufuwsiude1d 

(m) 6aol~nisd.i:~unm:nssunis~uin1saniflud~iuui 1~iniswifodosni.iCnd~:~u 
a 
a.lcinis%us:<unniflu i u  ai;"o~ainlAinismifaiaun"uv~~waioaiausiu~~a"a ti;unas%Bqnaiauw 

iaun"uCn'nn"~flssudiq7 ~ffe1Gnws:~3o~Zwx:~nwaiu~~aw~~$1n~~a ~i;"e~%uabsn~nws~wsrrusJdu~~ 

nsu sjd wssvl kve~i$~ondnbnssn1so"nds:~u5~inislus:<uanifluA~niia 

(d) ~ ~ ~ ~ u Q B ~ ~ s C R ~ S P " ~ P J ? F ~ ~ ~ I S  "Intcrnational Symposium on Technology for 

Sustainability" (ISTS-2011) 21-23 November 201 1, KMlTL, Bangkok Thailand 
A ~ssasainmsiaisbns.5'wZns aslgaZ?w'Pd{ sosafmsu? ~ds:mumsCnds:'1[u5~inis 

!6~ ioqiudds:~uwsiui i  nis~nds:~u?.lcinisdsniia~anif lu tduwaduidaqo~nnismnaq 

n a i u i a u B s ~ ~ a n t d ~ a u w i ~ ? ~ i n i ~ s z w i ~ ~ a i n ~ f l u  n'u Institute of National Colleges of Technology, Japan 

bnol~~$in~dnaiutduuitLa~t~Q~s1o~anm:nssunis~i~Gu~iulu~ida:tliu%uLde~1uwiu~Bnn1s 
*Dl 9 n 

~ L ~ Q ~ I ~ ~ ~ ~ : ~ u % H ~ ~ ~ u s ~ ~ s ~ ~ ~ ~ ~ ~ ~ ' Y I S ~ U  ~~a:w1n4na1uAiaww"i%unisdiaGusiuaat9~ 

l ~ f u w s i u d ~ 1 d  



- ?Y
 5 

3
 

5' 
3n

. 
2 

5
 

d
5

-
 

- m. 
2
 

2 
2 

g 
e
,
 

2e 
,D 

ge 
5 

ee
 
s
 
3
 

2e 
g 

3
 

3 

0
 

3
 

fie
 
r 

Re
 

h
 

4
 

z
e

e
 

3n
- 

c .
 

B
 

fie
 

fie
 

3n
. 

9
 
e-
 

en
 

- 
ee

 
6" 

-.a
 

92
 

ge
 S

D
 

s
 

c
3
 

3
 
2

 

=G
 
*
 

2 
5 

9
D

 
en

p 
3

e
. 

e
 

" 
2 

92
 

L
. 

3 
Y 

2
,

 

I
:
 

?
 

g 
3
 
2

 

B
 
2
 

h
 

en
 

fie
 

ee
 

h
 

0:
 3
 e ee

 
3
 

en
 

en
 r 3
 

2
 

en
 

e
z

e
 

c
 

*D
 3
 

2
 

en
 

3
 

0
 

2
 

e
e

 
f
 



~ u i ~ o s o i n i ~ s ~ ~ u n m - n s s u n ~ s f i ~ l ~ w i s a ~ ~ f i u  ~;d o o l ~ ~ ~ m  ido~ui  ~nr wq~:niuu 

be ;am i ju~ !P l 'na i~ l i~ '11o~ ldszn i f f?muia 'un1s~ l i~ is1 iaz~nnis  ~isnfiuimnTuFa"uszi)euinAi 

~61qmm~ismnnrzsJ"9 14,s wan~nmn;hsicni~az6~%idiaouw'iff~l diaou iiiums:siunau win~as 
9 

sllr (Y d?'IISllNlqEl$hn̂ m ~ ~ ~ ? . I ( ~ ~ ? w ~ s ~ s ~ ~ Q ~ R ~ ~ M ~ s s P J  Fnulwmnve m.m eonmiuflaiu ki 

'6msneusziYuP13~yi~en 

(Q) m~mqui gmsi&1~1sa: @,a00 mm 

(b) nind$u7 &si&aFtlsa: O)BO ulm" 

~ io~ i ldd~ud~s i~a"aun i is idun Is :n i~a~ is~ 'u~n  m nfiu iau~inIs:~u~m:nss~ms 

~~? .w i sn f l 1 f i ~w"~ i sm ido~d  IfU 

$urns% ~mui~umsu~~isi ia~~wn~s ! ~ 6 i 1 $ ~ n l s ~ i ~ ~ n ~ a ' n i n m n " n i s 1 ~ n i 1 a z ~ m s l d i a ~ u  

knn'la ~ia:$~nsuniisrd~ds:mffanifi~~uu~ou~ia"a 
a o s v e m ~ e ~ d s ~ ~ u n ~ z n ~ s u n i s f i u i n i s n f l i f i u ~ ~ ~ ~ n ] ~ n w " ~ ~ s m i  



& dutuaso1n$dsz~unmznssunis~u3w1s~ni3~'u n&$ o/baac: 14a5u$ s u n m u  

eaac: i iu~uau~muitvm~u'~16~tnsizpl"~aynvast tdnzt tua~i~%unix i1~~u~iu~~suunsumna9~um~ 

twwsanu~n$niuwgqo1ndu4n~%%i~uu4~'yI ttui tiau ttn: Tdsbnd BIER Qiuau m t~uawisaiu 

$3muinwluwx4imua Tnu%d~ni1aisiq~d4(1~1t4~1u4a~ntduda~nv P ~ ~ I ~ I ~ ? ~ ~ S I & G ~ $ % ~ M ~ ~ Z L I ~  
U P  Y 

(CASH FLOW) van V O L ~ U  naiutius daulvitnzt79tpiq 7 %uni~ i i t~u~ iuva~66d~z66ua~i9  

%dBnaiu.a'ntou Tnu%d3tnsizw"n~~n1s%dtbiTssup1~ i w " u ~ n m M $ ~ ~ t u a ~ i ~ t t B a i i t n u a ~ d x z ~ u  

n~znssunis~u7wisnni~uw"~ism1nf~d01d du 
%unis6 xasainmsioix8tatipl" ~anz4niw sesaZnisut vai i tauoGoyatw"u~~uwiu 

$dxzauiiu~ueumuiu TnuiiCnld hisd 

9. nx~hx~uunxumaa~qslw~~vmx~mp1Zn;i' ~flu$i i tG~dnis~i in 
n n 91 

GI.@ f l I~WaP~~~lQt8e7'11~ PIVBLtlldBtLUPd& b tIU3WIS 

o.o.o &saaPauuQla.afi 

$0; t t ~ V ~ r u M 1 ~ l U ~ ~ ~ ~ ~ l  MOU 1; 
Got& ?uniszriiiiuuGu ?unis:riitis~13m ?umxz stock uundasns%iis 

s in i r i i~ i~nis~aP~n$a9n" m.mo YIW 

k 
o.o.b v iu~ iuuGu%dTs~~ iud isq  ~~XaT3quun~um~a~~qums1 hreuugianG 

ui41wPiiuda 

4 0  1u'"unls stock i i u u  li8aq?unixzdidiuuGu1i8aG'uni3:~ii6is 

wn"a rm:Wm"osii stock uundos 

401bi.u bas~rumi~iuu~uBunainozlni~~s~~~uiuda 
d q W  n u  

o.o.m 

o.o.m.o u~~m~ui~d~iidn a.dlnbaq o.uns%iniiui 

o.o.m.b u7Gmttnimil'n e.unsaass6 

o.o.m.m ~13Gm~aa1rnnssuuu1mu o.mszun~a?~quui 

~.o.m.c: awnxcu"TfluumuaS1'W o.51nq? 
Mlu d 

o.o.m.a 8.a.n. o.dszoaunswuu 

b. nx~hxs~dslnxumaa.~quwxtvnx~mslZn~ ~B~d$Ai tG~dnix~tm nixns!~hnuu?Gw . 
fi+oaqdkG 



0
 

0
 

0
 

W- 
W
 
z
 CS 

2i W" 
U
)
 

:
 

- 2 )CD 

W
 

i
n

"
 

2
 

M
 

3
 

r- 
M

 
7
 
2
 

E 
'Z 

&
 

*E 
- 

a
 

,- 
z 

5
; 

M
 

-
c
 - uE 
c
 

9
 

w 

$
8

9
~

 
0- 

0. 
p 

2 
0
 

0
 

a
x
e

d
 

0
7

1
0

%
 

d
 

" 
W" 

"
1

2
2

 

,o 
sw

, g 
0" 

O
 

in" 
6 

O
u

n
T

j
 
0' 

O
M

W
 0

 
6" 

3
 

0- 
3
- 

2
$

{
2

 

$
2

9
0

"
"

 
3
 

6. 
'3- 

71 
9
 

:
:

2
2

 
-

u
p

>
 

:
W

$
 

'L9 

-
a

a
s

 
,
 a, 

-5 
g 

$
7

 
5

2
2

 
CD 

'z
 

2
x

5
 

az 
?

C
D

P
 

.e 
M

 
M

 
(4

 









a~iiids:~or %$naiutdu~ou b~u%$6tfl%gsd 

Q. %dsau~m'~s i f i iu~sui~uuni~ inu1~~6ud?qqi~?~w~o &.a i6n: a.b 1569~ 
$eiSuah ijasainlw$e a.b tdwni1fi inw~1~n~id1~~5uiGuuvo~~ni5Wnu1 

baaa l%osklniksds:n1al4 taa:%dgm *'&I a . b . ~ o  Gm5idiussutGuu 

ves?wuin"uw~Fwiwnbwln"uws:oauindiaimns:d~~* deqoinnistm41 

wn'ngw~Es'9Ynjildamto 

b. ldiit%~$o om.m 1~1ufiiw~m%$*~Gnanui5:6udm~w+nui WIU%B oo.o nfo 

$8 ~ o . b  vhn~nui lwu tta:Gninuiiisds-aa %diiudiussutGuuni5anui 

iiunrmuid1ulwsnnq~5'aulwCs1dih n1nni5a"n~na: d ,aoo uiw" 

m. %$tiRvBo oo.d F~1ufiinu~ld~~Gnn4nui~:~uflan9~Wnuiaiu4~ o o . ~  n?o 

Bo ~ o . b  v6Gna"nuilwu iia:Gninuid~sds:rwa Idd~udiussonGuuniw'n 

nis4nui%wGmsid1 rnnmj.inuln: &,&oo nriw 
Y d  9 . lwawuvanalu%u&~ oo.m liaz$e ~ o . d  ii c'%dsniPjw~na"nulw1unfingm9 

naius'auiowi~inm~%w'o'mi~uwiu4amnn~~~ 

a. I d u f l v 6  QQ.& hmuii1wwm%d"~na"nuis:6nrd?qqi6an~iu {a ~ 0 . o  n fe  

Ca o o . h  vhGn8nuilwu iia:u'na"nuid~qds-~wa lddiufii9iqsnisa"n~ 

iwuii~u w~ofiiu~5utGuu~nuinniwniwGna"nui%wGw~iiPii~u ninnisa"nu~ 









3
 

A
 

F
J

 
E

 
f

c
5

 
5
-
1
 e)

 
f
 

3
n
-
 e
r 

2 
s,

 2
 

ge 
P

e
 
$
 

3
3

,
 

?
 

e
x
e
 

a 
e
-
 B

e
 

3
 

d
 

*
 

*
 
a
 - 
e
 

en
, 

9
 

$e
 

2
.

-
 

- 
en
 
g=
 e

 
s

e
 

e
E

r 
Z " 

e
 

3
n
-
 B

n
 

Q
, 

r
n

z
 2
 

2
 
3
 

P
B

1
 
* ee

 
e=

e 
e 

a
- 
e
 

g
s

n
 

A
 - 

3 
e

x
. 
$
: 

- 
* 

0
. 

2
 

'3
 a
. 

2 
5 

2
 3

 g
 

e
 

e
r

e
 

3 
Q

3
A

e
 

e
A

e
e

 
3
 

4
 

a
 

L
. 

Re
 

3
 

Sg
n 





- 
9 re 
5 5 -  
2 3 5 
oil 

3 z e  SD 
g * >  
3 oil A rc 2 
2 5. a, 
3 re r 
oil g 2 a? 
5, $ 
2 3 ;  
$ 2 -  
A iie s e  r 

;I 
a 
P 
3 30.  

2 %  
'I 
3 9- g 
3 se oil 

&e P 
5  3 
oil oil 
sn- 

P 
a oilD 

0 3  : r on 

3  2 
'e iie 5- r 
a  
Re 
Re 
n 

r 
9) s 
3 ce5 
go B D  ee 
" 3 5  

L. 2 
5 2 2  
2 = 3 e  

K 3- 
2 s  - s f  5 e a E  d 

er d e f  en 

L. * 2 ;  3 
2 2 z 1 a  

3 
L! 

s 2 se 
ee 

3 P .  
3 

1- '9 2& ", 
J e c e s  
G - 
r gD 3 e D  

d 3 
f a a 3  P P en 

2 - 3 t? s n  Sn- 
% E 
3 * e & 3 g  e  a, 

3 ge 9 

2 oil 30 a 2 2  
e8D - 
3 5 E  - 
2 

x 
en e s e  
e 
s n  
5 9) 

e  ? d  3 
a  ZD $ Z 

ce f 3 *D 

5 2,"~  3 s = ' *  
ee 2 

3 L ! c  
en d o  ce 
en en 

g ee 
* o i l :  
2 e 2 e e n  

3n. 
w 
L. 

2 r 
0 3 D  
3 3 
d 
A 

E g 
3 

*a oil 

5 2 w 3 s 
f 2% 

; $ 
5, 

i 2 ge 2 oil 
i 3 Ee s 
1 2 3  4 r e  
1 2D 2~ z e e  S 
a a 3 n -  2 i i f 8 r 5  pl 

; 5 3 a g n  
ee S e  Re S 

I r o h o i l  
i a = a  2 
; $ a  w 
I e a  E 
i w s  3 

R 3 i 5 
2 

S? 
5 

63 
2 

3 3 
C 2 
Re on 
Re 4 
R 3 

3 

2 oil 
ee 

1. 

2 !3 
$e 




