
CHAPTER III 
METHODOLOGY

3.1 Materials and Equipment

3 .1 .1  S o ftw a r e
•  C o m m erc ia l p ro cess  s im u la tio n  so ftw a r e  S im a P ro  v ers io n  7.1

3 .1 .2  E q u ip m en t
•  L a p to p  (In te l®  c o r e ™  i7 -3 6 1 2 Q M , R A M  4  G B , W in d o w  7 U lt im a te  

and  M ic r o so ft  O ff ic e  2 0 0 7 )

3.2 Experimental Procedures

3 .2 .1  P rep ara tion
L iteratu re su rvey  and r e v ie w  th e  b a ck g ro u n d  o f  te le v is io n  in c lu d in g  

th e ir  en v ir o n m e n ta l im p a ct through L C A  te c h n iq u e  and a ls o  p r e v io u s  th es is .
K e y  w o r d s  w h ich  n eed  to  b e  prepared;
a. T e le v is io n  (C R T  and L C D ).
b. L C A  m eth od .
c . E n d  o f  L ife
d. B a s e  lin e  2 0 0 0 .
e . E c o -d e s ig n  95.
f. T h e  regu la tion .
g . S im a  pro versio n  7.1

3 .2 .2  G o a l, S c o p e . F u n ction a l U n it, an d  S y s te m  B o u n d a r y
T h e  g o a l o f  th is  L C A  stu d y  w a s  to  a s s e s s  th e  e n e r g y  and en v iro n m en ta l 

im p a c ts  o f  th e  e n d -o f - l i f e  w a ste  m a n a g em en t o f  C R T -T V . T h e  m e th o d o lo g y  u sed  in  th is
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stu d y  w a s  b a sed  o n  IS O  1 4 0 4 0  ser ie s . T h e  in v e n to r y  d a ta  w e r e  c o lle c te d  se c o n d a r y  data  
so u r c e s  (N a tio n a l T h ai L C I d atab ase , P o llu tio n  C o n tro l D ep a rtm en t (P C D ), and se le c te d  
r e fe r e n c e s)  and  c o m p ile d  b y  u s in g  c o m m e r c ia l L C A  so ftw a r e , S im aP ro  7 .1 , w ith  E c o -  
In d ica tor  9 5  and  C M L  2  b a se lin e  2 0 0 0  m e th o d s. T h e  e n e r g y  reso u rce , e n v iro n m en ta l 
im p a c ts  and  g en era ted  p rofit o f  all s c e n a r io s  w e r e  co m p a red .

P la n n in g  f lo w  d iagram , d e te r m in e  th e  s y s te m  b ou n d ary  as s h o w  in  F ig u re  
1 and  a sk in g  p r o c e ss  in form ation . F ig u re  3.1  s h o w s  th e  en tire  l i fe  c y c le  o f  T V  p rod u ct, 
h o w e v e r , th e  sy s te m  b ou n d ary set in  th is  stu d y  c o v e r e d  o n ly  u se  p h ase , tran sp orta tion , 
an d  e n d -o f- lif e  w h ic h  in c lu d es  w a s te  m a n a g e m e n t, la n d fil l , in c in era tio n , and r e c y c le  
( in d ic a te d  b y  d a sh ed  lin e ).

Figure 3.1 S y s te m  b ou n d ary  o f  th is  stu d y  (d a sh e d  lin e ) .

3.3 Inventory Analysis

3 .3 .1  C o lle c t in g  In form ation
In th is  step , data w ith in  th e s y s te m  b o u n d a ry  (d a sh ed  lin e )  w e r e  

c o l le c te d  w ith  a fo c u s  o n  route o f  w a s te  m a n a g e m e n t an d  th ree  id en tified  te c h n o lo g ie s .

๐
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T h is  in c lu d e d  a ll re lev an t in p u t-o u tp u t d ata  su c h  a s  ra w  m a ter ia ls  c o n su m p tio n , e n e r g y  
&  u tilit ie s  c o n su m p tio n , and e m is s io n s  to  a ir /so il/w a te r . T h e  so u rces  o f  in p u t-ou tp u t  
data are sh o w n  in  T a b le  3 .1 .

3 .3 .2  Id en tifica tio n  and Q u a n tific a tio n  ©
Id en tifica tio n  and e n e r g y  q u a n tific a t io n , w a ter  and m ater ia ls  u sa g e , and  

en v ir o n m e n ta l r e lea se , (e .g . so l id  w a s te  d isp o sa l) .

Table 3.1 S o u r c e s  o f  the in v en to ry  d ata  u se d  in th is  s tu d y

Phase Key Parameters Data Source
Production of 

Manufacturing 
Materials

Steel, A lu m in u m , 
C opper, G lass, 

PE, P V C , and PS

E n ergy  con su m p tion , 
A tm osp h eric  

e m iss io n , W ater  
w a ste , S o lid  w aste

S o n g  e t a l., 2 0 1 2

TV Set
Manufacturing

E lectr ic ity
con su m p tion

S o n g  e t  a l ., 2 0 1 2

Transportation Fuel con su m p tion , 
A tm osp h eric  em iss io n

T h ailan d  d a tab ase , 
P C D  (2 0 1 1 )

Use of TV Set L ife tim e = 1 0  yr.
E lectr ic ity

con su m p tion
S o n g  e t a h , 2 0 1 2 ,  
Thailand database

Waste
Management
(End-of-Iife)

R ecy c le ,
L andfill,

Incineration

S o lid  w a ste , 
A tm o sp h er ic  e m iss io n

R ecy c le  sh op s  
(B an gk ok  and  

K alasin  p rov in ce)  
T hailand LCI 

database, P C D  
(20 11 )
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3 .3 .3  S cen a r io  A n a ly s is  for  C R T -T V  W a ste  M a n a g em en t
In th is  se c t io n , f iv e  w a s te  m a n a g e m e n t scen a r io s  w e r e  crea ted  b y  

v a r y in g  th e p ercen ta g e  o f  d iffe r e n t w a s te  trea tm en t te c h n o lo g ie s  (r e c y c le , la n d fil l , and  
in c in e r a tio n ) in order to s im u la te  v a r io u s  w a s te  m a n a g e m e n t s itu a tion s o f  C R T -T V  in  
T h a ila n d  as d escr ib ed  in  T a b le  3 .2 . T h e  cu rren t s itu a tio n  o f  C R T  te le v is io n  w a ste  
m a n a g e m e n t in  T h ailand  w a s  se t  as th e  b a se  c a se .

B a se  ca se  rep resen ts th e  current s itu a tio n  o f  C R T -T V  w a ste  m a n a g e m e n t in  
T h ailan d  (86  % lan d  f il l in g , 1 2 .2  % r e c y c lin g  and 1.8 %  in c in e r a tio n )  
(In terv iew  at S u e Y a i U th it , O cto b er  2 0 1 4 ) .
C a se  1 is the im p ro v ed  current w a s te  m a n a g em en t (b a se  c a s e )  b y  in c r e a s in g  
th e  d iscard ed  C R T -T V  m a ter ia ls  r e c y c lin g  from  12 .2  % to  5 1 .2 8  %  
(a c h ie v e d  b y  d iv e r tin g  fu n n e l g la s s  and  p a n e l g la ss  from  la n d fill to  30%  and  
8 0  % r e c y c lin g , r e sp e c t iv e ly ) .
C a se  2 rep resen ts th e  b e st  a c h ie v a b le  w a s te  m an a g em en t o f  C R T -T V  w h ic h  
a ssu m e s  that h ig h e s t  o f  r e c y c le d  m a ss  fra c tio n  (9 2  % ) (a ll o f  m a ter ia ls  are 
m a n a g ed  b y  r e c y c lin g , e x c e p t  o n ly  o th er  w a s te s  (8 % ) w h ic h  are s till 
d isp o se d  to la n d fill) .
C a se  3 (m o d if ie d  te c h n o lo g y )  is  cu rren t s itu a tio n  m eth od  o f  C R T -T V  w a ste  
m a n a g em en t in  T h a ila n d  and c o m b in e s  w ith  d iscarded  C R T -T V  te c h n o lo g y  
in  C h in a  (S o n g  e t a l ,  2 0 1 2 ) ,  w h ic h  im p r o v e s  m ore  r e c y c lin g  o f  fu n n e l g la s s  
to 10 0  % and r e c y c lin g  o f  p a n e l g la s s  to  3 0  %.

- C a se  4  (m o d if ie d  te c h n o lo g y ):  cu rrent s itu a tio n  m eth o d  o f  C R T -T V  w a ste  
m a n a g em en t in  T h a ila n d  c o m b in e  a v a ila b le  recy c lin g  te c h n o lo g y  in  Japan  
w h ic h  im p ro v es  r e c y c lin g  rate to 7 9  % (S o n y  C orp oration , 2 0 1 5 ) .
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Table 3 .2  F iv e  d ifferen t sc e n a r io s  o f  C R T -T V  w a s te  m an a gem en t

Disposition Base
Case

Case 1
(Improvement)

Case 2 
(Best) Case 3 Case 4

Hazardous/Solid 
Waste Landfill 86 .0  % 4 8 .7  2% 8 % 4 6 .7 2  % 2 0 .7  %

Recycling 12 .2 % 5 1 .2 8  % 9 2 % 5 3 .2 8  % 7 9 .3  %
Incineration 1.8 % 0 % 0 % 0 % 0 %

3.4 Impact Assessment

3 .4 .1  C alcu la te Im p act P o te n tia ls
C alcu la te im p a ct p o te n tia ls  b a se d  o n  the LCI resu lts  b y  u s in g  so ftw a r e , 

S im a P ro  v e r s io n  7 .1 , w ith  E c o -in d ic a to r  95  an d  C M L  2  b a se lin e  2 0 0 0  m e th o d s .

3 .4 .2  A n a ly z e  and C o m p a re
A n a ly z e  and co m p a r e  th e im p a c ts  o n  hu m an  h ea lth  and  th e  en v ir o n m e n t  

b u rd en s a sso c ia te d  w ith  raw  m ateria l and  e n e r g y  in p u ts and e n v ir o n m e n ta l r e le a se s  
q u a n tified  b y  the in ven tory . R e le v a n t  im p a ct c a te g o r ie s  in c lu d ed  in th is  s tu d y  are:

•  G lo b a l W a rm in g  P o ten tia l (G W P )
•  A c id if ic a t io n  P o ten tia l (A P )
•  H u m a n  T o x ic ity  P o te n tia l
•  E n e r g y  r e so u rces

o
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3.5 Interpretation

T h is step  in v o lv e s  th e  c o m b in a tio n  and  in terp retation  o f  th e  resu lts  o f  th e  
in v e n to r y  and im p a ct a s s e s s m e n t  to p r o v id e  c o n c lu s io n s  and  r e c o m m e n d a tio n s  
c o n s is te n t  w ith  the g o a l an d  s c o p e  o f  th e  stu d y .

3.6 Report Preparation

3.7 Presentation of Work Progress

3.8 Submission of Report

๕

๐
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