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SPECIFIC ENERGY CONSUMPTION / ENERGY BENCHMARKING
KOLMANAS MANASPITI : DEVELOPMENT OF A CLASSIFICATION SYSTEM FOR
PLASTIC INDUSTRY BASED ON ENERGY EFFICIENCY. THESIS ADVISOR : PROF.
SIRICHAN THONGPRASERT, Ph.D, 227 pp.

The objective of this thesis is to propose a classification system for plastic industry based on
energy efficiency using the specific energy consumption (SEC) as criteria. The reference values of
SEC were estimated from the results of analysis of the energy efficiency audit at 32 plastic

manufacturing plants participating in the project on “Energy Assessment of Plastic Industry.”

The first step of the procedure for this rescarch was cconomic data collection and study to
provide a comprehensive overview of Thai plastic industry. Then, the plastic manufacturing processes
of the participating plants were thoroughly studied to gather data about production and energy use in
these plants. Next, these data were analyzed and used for classifying the industry. The research found
that plastic processes can be categorized into 3 groups according to their energy use profile: (1) the
group of processes with consisient energy use profile having an average SEC below 1 kWh' kg
ranging from 0.688 to 0.931 kWh/ kg (2) the group of processes with inconsistent energy use profile
having an average SEC above 2 k'Wh' kg ranging from 1.716 to 2.530 kWh/ kg (3) the group of
processes with combined energy use profile having an average SEC above 1| kWh/ kg ranging from
1.382 10 1.479 kWh' kg. The coding system for these categories was designed to be compatible to
International Standard Industrial Classification of all Economic Activities (ISIC) in order to facilitate

data companison between countries.

The result of this research is a'classification system for plastic industry which can be applied
{0 estimate energy cost in both process and industry levels, which will help in developing national
policies, and adopting measures, on energy. This can alse be applied to develop a database for

conducting energy benchmarking to promote future improvement on energy efficiency in the industry.
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(Snead, 1989)
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UM 2.1 dednlaseadauuudduiy (Hierarchy)

(Snead, 1989)
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(Snead, 1989)
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(Snead, 1989)
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(Snead, 1989)
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(Snead, 1989)
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2.2.5 A proposed industrial classification system based on core competences (Cho

Dong-Sung, 1998)
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2.2.6 Process oriented industrial classification based on energy intensity (Beyene

ttag Moman, 2006)

E4
A o

NI NTUIEVUMITWUNUILANGATIHATTUAINNTEVIUNIIHAN
@ [ 4

Tagl¥anudundsanniunas (Process Oriented Energy Intensity Classification H30
A 4 o ¥ o [ a 9
POEIC) 1i01)52 Toyul lun1sv1uanIee ysnEna 1919 1azn15219u leuieaauasunis 1y
(% 1 = a a ng dy tﬂl ) d‘d 9 1
WAINUOENNY Tz ANTAIN NIl nszuuMITUnssinngaaivnssunilyeg
. . - A < o o
(Standard Industrial Classification %30 SIC) 11lun1saInsznlssnugaaivnssulaely

Aa o Jd o [ o & 1 Yo a A o
pandunanvesTssilwnaa a9 liladmunaunszuaunsnas nsemuanyazms
Tdwaearu 3 liarsa ldmwnFanwneasusuarIdunsldnadsaulunaazngu

PATIMNIIY

/A o Y o Y o A o ' 9 Y] '
Lﬂﬂ!mmuTNTGIﬂfU\T]_IﬂﬂaﬂyﬂlgﬂTii%Wﬁ\NTuﬂ@ ’E]@]ﬁ"lﬁ')ﬂﬂ"li(lﬂ)'ﬂ'l"mﬁﬂu@]ﬂ
Tldlh (Thermal to Electric ratio %30 T/E ratio) LA ANVTUNEINY (Energy Intensity) #q
o a [V ~Aq Y 9 = ] 3 a v Jo 1 o
ﬂTL!f]miﬂi]Wﬂﬂiiﬂﬂ‘lWﬁ\T\ﬂuiﬁliﬂﬂi‘B H1IAYYAVIYI IV quﬂﬂ!ﬂuﬂiﬁﬂﬁﬁ‘lﬂimxiﬁﬂwu
~ o 9 A o 9 1w dyw 3 dy 9 1< Y
m3eyaniga lasdeyaniwnldmiadiidiansaest lauonmsmnodeyaninTseau
o 1 { a 4 a a [ a
I1UIUNIN 270 Iﬁ\? ﬁﬂﬂ!3@535]1'53Lllui]'lﬂfjﬁ«lfJﬂ'ITlJi%LNUQG\ﬁTWﬂiiiJEJW'I'JT]EﬂﬁElclﬂuﬂl,'t‘]
a 4 A
15l (Industrial Assessment Center of San Diego State University) Ll@£310N13UAT 1LHAWITN
goaTeueunuse MUy szmnnuuy SIC tag POEIC wud1 msduunisenn
% I o a a
1y POEIC “dl);\ilf]_]uﬂ’]ﬁ%nl‘l:!ﬂﬂﬁglﬂ‘ﬂﬂ']uﬂﬁgﬂﬂuﬂ’liWﬁWl Mﬂnﬁmmummgmﬂlm T/E
N 1 3 < 1 o
ration 1A% energy intensity NAINNUVY SIC Fauaaelyifiuiinssmundszianuuy POEIC

Y

Mumnsoaznaunmueams lswasnu ldmmnzaunnsswunilssnnuiiy SIC
o dy 9 [ 1 [ dy
szuUMITwmuniszinn POEIC  de19senoulidqe daay 3 darudail
anaunanusnldszy T/E ratio Anaunaniaodldsz energy intensity YDINTZUIUNMIHAN

daudmavraniianldszyy load factor

37



v

UNN 3

NIZVIUMIHANTHRATIHAIIUWAITAN

dy dy 1 = = A [ a a o 4 A Aa Y
Lu@'ﬁ']cluﬂﬂufﬂgﬂaTJﬂQ§1ﬂa$L@ﬂﬂlﬂﬂ?ﬂ‘ﬂﬂﬁzﬂ'JUﬂ']iNaﬂWaﬂﬂﬂ!“ﬂWﬁTﬁﬁﬂﬂMiﬂ

< ' a o J a 2 ' Y
W‘]J!fl"iuﬂgiu@ﬂﬂ"lﬁﬂﬁﬁllNﬁﬂﬂﬂl“ﬂWﬁWﬁ@ﬂﬂlﬂ\iﬂﬁmﬂﬁqﬂﬂ GﬁQﬂT‘ﬂLL’U\?‘lﬂLﬂu 14 DILUVIUNT

v
daae il

3.1 AIZUIUNT Injection Molding

I A
an

e e g d < = a adg A
NITUIUNIT Injection moldlng lﬂuﬂﬁgﬂ’luﬂ']ﬁﬂﬂwaqﬁ@ﬂﬂlﬂqucﬁial

4

1a o [ < o A 3
vaoumand Tl luwinitdandarlaeelinegal (cure) H5019969 (harden) neTusinusiiy

Y
2 a @

a a ! o | g o a .
yiavesnaraannazin i iuiagauiuaiunse 1y lanunes luna1adn (thermoplastic)

a

J 2 a 4 L £~ T Y A = J
HazINe s luAAINAIaAN (thermosetting plastic) FIUANWLANANAUATIN UM TRANDS TN

a :/’ [ a Aa 9 1A 4 <% [ = 1A g
WNaIFgaANUU 3@ﬂﬂ‘]J1/]ﬂﬂLanlﬂblullﬂJWNWﬁ]gllﬂN@'JIﬂfJf’)']ﬁfJﬂ13Wﬁﬂlﬂuﬂ181ull3\lwuw aIu

Q

E4 Y
a a [

= J o a Aa 9 1A g [ 9
MIAANDS Iusaaawa1aaniiu Jagauniaw i luminuizaeg i Taserdonisldai

Y ra 4
$oumeluunuw

3.1.1 ¥HAUeIINQAUNIY
o3 luwaaaninounnwia laun Tndefau (PE), TndTwsiau (pp),
Twaa'la3u (Ps), oza3an, ABS, PVC, Tuaou, Tndmsueiua (PC), vigee Isasuou (Teflon)

dudu

4 Qy a 9 1A a ~ = = A aa
mo3 luaaanaraan laua W luan, 8138, a0y, ONONT, Fa laY tag

Indoanos 1Wugdu

(Y] d
3.1.2 UszianveananHan

a [ I 9 A A dgl (Y 1
Na@]ﬂm“ﬂ‘lﬂﬂ,ﬂi]Tﬂﬂi$TJ"Juﬂ'liﬂﬂﬂJﬂ”J'liJWﬁ1ﬂWa183J'lﬂ YuoENUIUT19U04

u U

1a oA 1 Qy 1 Ja I a 4 ay 1 d @
UHNUANDONLUY 135U ﬂfuﬁ’)uq‘ﬂﬂimﬂmﬂﬂi@uﬂﬁ, FUFIUTDIUA, AIVTTYVIA, pallet,

(% d o

a o [ ydy A Y v A I Y
NUINUING, UTIPNUN, 03082, 1Az, 1019 taziniodlsluasusou Wuau



~ @ Il a o sy ¥ . . .
E‘].I‘Vl 3.1 GI’JE]EJNNﬂ@lﬂm“ﬂﬂnlﬂﬁ]"lﬂﬂigﬂ’)uﬂﬁ Injection Molding

(MlSruasindeu JNadngainIneds, 2549)

3.1.3 1n5099n3n 15 lunswan

A = a A U A
NTNRANITANNDY 2 szianne

39

& 2 Y e [ A a0 1 & oA
1. NIDINALVURDY (Plunger Injection Molder) Lﬂulﬂiﬂﬁﬂﬂiulﬂﬁmﬁu

Y
Hldndaail a.a. 1922 gwnsaldiames luwaradnldinounnaila

Y
HAZINOS IUFAAINA AN 1AV YA

PLATEN
SPRUE(8) -\

NOZZLE(7)
AT F TSI EF TSI TSI,
s I

L pE—
) KWL TSy

J

= ﬁ; nE [ | Aﬁ |
B. H{i“] ST T FFFFErTarasis
it | ; llr

HEATING /
s HEATING _/
CYLINGER(H— _  ganpsi6)

STATIONARY — =],

|

o

o

R RN R Y

939181

317 3.2 AT esRauDgNEY

(Steele, 1997)

MOVING
PLATEN

COOLING
CHANNEL

—-RUNNER(S)
— GATE (10}

MOLD
canTy (i

COOLED
MOLD(2)

——



40
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2.

A A A o 2 ~ A
wFesRagulndnwannvumaunuuuugngy Tasiimsnlaouuag
szyumsoannaulgszuugngy uldszuundeavueuunu

A ~ ~ o ' ~ A
(nsanfseuiouiusgninegl 3.2 uag 3.3) 1HeIINMINYUVDA

= o Y a 9 =S =< Y
inagviueuin Iiinaanudaunnus udean1u 39eInann LT ou
Ay 1y A o Yo A a o
ndeslddn liliei i ingduvaouman  uaziiseunaimsinu

v Y Y
(cycle time) NdUNI uonNiiderreliingaunauna Ao UA
2 4
eRERT]
HOPPER STATIONARY |- 1 MOVING
FUNNEL (1) > PLATEN-—= ; PLATEN
OPERATING / - COOLIG
CYLINDER (5) SPRUE(7]- \ @) %ﬁ CHARNEL
- ¢ CYUINDER (2) ’ ~% 14 moLo
: CAVITY (8)
5
: . Airs Kl-care
| ‘ ] runaeR
——— .-""Il
h V3 .
s ! L]
/ o Kl concen
Cscrew(y o GHEEE \ (/O wowp o)
5 VALVEG)— %%
SCREW DRIVE e -\ [
» | g
(> ] -—e

ean
=
=)

- N

A = = [ o J a
3.3 IAToNRALUUINAYIVIUDU (mmumaﬂuwma@ﬂ)

(Steele, 1997)



41

HOPPER STATIONARY 1] - MOVING
FU?'ITJFEEL'[” PLATEN 2 LT PLATEN
OPERATING SPRUE i
o HEATING (T} : HEATING
CYLINDER(5) - " CYLINDER(2). ; ::: CHANMEL
" i EAT
— N1 GLLILLIIIT LIS LA 1L AAIEI I, 1 Wowsto
\ ALLLIIILIIIE F J
| e [ % %% A% AR BRI , _."‘
Yoo 41— RUNNER
= \f?;xfxf LIS IS ISI SIS ITD e - cate
X N7z ALIIIIEIEIEIIII7I AN A, )|\ N voin
/. CONSTANT ROQT B NOZZLE (6 [F ~ CAVITY (8
DIAMETER SCREW (3] ]
\ HEATING/COOLING
SCREW DRIVE )
. MOTOR (3) JACKET &) a 1

= A = = ) o J" a’l a
711 3.4 ITeRANVINATIM LD (FINTUMBS JuFARINAITAN)

(Steele, 1997)

< o A4 a
glh/l 3.5 AU 1UNTOIRANAITAN

{ o a @
MSnp1asvden JnadnIsiuIng1ay, 2549)

3.1.4 YUABDUNITHAN

a < a 1
L‘V]FN‘V‘IEH’GWIﬂ‘l’i?i’)mﬂWﬁTﬁ@ﬂaﬂiu%ﬂ\‘iLﬂ (Hopper)

[ [ A = 3 v 3 a Y Y o
dmsuaTesRauugnguY gnguazdaiawaraan 1r g lds

duiinniou (Heating  Cylinder)  @aiigaungil 300-650 099N

A

o ] 4 4 [
Wusu'led Taeusnr1unTowuen (Torpedo 1150 Spreader) o 11 15U



42

E4
v

9 o o dy a 9 a R 1 A =
ANVIoUANIANONY tazoNAIaANAYIIAAINUATY IUIATDINA
HUUNAEI UL IFMINYUYBITTUUNAS I U ULNY

a [ [ Y] I [ o
WAAANNAIZYNOARIUNIRA (Nozzle) 1UFaninuid 16159 5,000-

g Qy 9 A =
40,000 JoUANDAIT T AT8TVUYNY (MTBISVUNAGINUD)

A < g o y v 3 ' L

NAAANITULAZUVIA TABTTVUTLVI9AN3 o U8t LD il
1A 4

UUNUN

a\ [ 4 o Qa’ 1 1 Qy 1 ]

ey udnhyuanueen lanuasas 1) @Fuaunivinalvajy

v o 1 Y Qy k4 < @ a
gﬂ’nﬂuimqmﬂuﬂ’auua’ma"l’si)uwumﬂummma)



43

3.2 AIZUIUNI Blow Molding
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3.3 AIZUIUNT Stretch Blow Molding
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3.4 NITVIUNT Roto Molding
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-2 1, Load Station
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3.6 N3ZUIUNIT Blown Film Extrusion
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3.6.4 TUADUNIIHNAAN
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3.7 N3ZUIUNIT Film Extrusion
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T-TYPE DIE
IR e
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DIE

317 3.26 11308V T-Type HAZHINBUUL Coat Hanger

(Steele, 1997)
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3.8 NIZUIUNT Sheet Extrusion
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3.9 NITUIUNMS Pipe & Tube Extrusion
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3.9.4 YUADUMSHAN
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1509905 N I 1UATEUIUMTH umuﬂs:ﬂ’ouwaﬂq FURINVIATOIINT 11
NILUIUNT pipe & tube extrusion AaABNIATDY Extruder S1MSUMIAMTHABNINAINAITAN
% o o d? . [ . . . ' = . .
amﬂmmmugﬂ (die head) ﬂmﬂimum (calibration unit) YANABLYU (cooling unit) Tagvg

Y

Aq Y o T3 3’ . 1 3} . [ 3 9 =
Flynamsviaoduluiin (cooling bath) sazuuunuresi (spray cooling) a9 INUUILTABDIY

a

=2 [

A . A @ . . A A 9/ 9y 1w a
130994 (haul-off unit) HASLATDIAA (cutting unit) VIDLATOINIU LAIAANHUSUDINANNUN

' < A
FUUNYITODDU

317 3.34 @A79819A509903 1UNTZUIUMS profile extrusion

{ o a @
3npIns10deu aINTBININGIAY, 2549)

3.10.4 YUADUMSHAN

< a 1
mianaaanadlusean (hopper)

[u—

< a ' {
2. dlawardanizgnuasmalnieludiunlianuiou (heating cylinder)
VDN extruder
a = [ @ o o d?' £ @ Y
3.0 nanadAnimalvggniarwiiaed msuIugl Falsuvuia ldaw
[ a 1 X o 1
doams auldeonuuilunaradnginssa (profile) mee Aeda liinagll
4. waraangiwssad lavzgndarnnd ldsmilsuvue (calibrator unit)
A o o Y =
ivetiaugnsalineg
a = ¥ gy
5. wara@AngUnssuiasgludrnzgnrdeiuaiei
a S v v ' Iy ¥
6. wa@AnjUnssunvdsiuudlotvvzgndaiiuneus dlannuen

9 A 9 a3 1 =
ATUADINIT WIDUIUNY ATULANT Y
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3.11 N3CVYIUNT Laminating

< a a 1 a o a
NIZVIUNIT laminating !ﬂuﬂizﬂ’)uﬂTimaﬂUN’JWﬁTﬁ@]ﬂLLWL! ‘H?ﬂ“l/\lﬁllwa']ﬁ@ﬂ
cf: 1 3 d? a = 9 1 1 Y 1 9 [} 1 d'
AL 2 valu"lﬂ Tﬂﬂwmaﬂﬂmm%gmmmummmama mummaimmn"lﬂwmuw
o A 9 1 a [} 1 d‘ ) A a d?' d‘ 1 =
MMIAADY NMITNUAUTEHINNAIFANHAINVUANUNIZHINTIATOVIZNATUNT0ITA 1AY

a d A o oA A ya o
ansauznanaadnmalfuuruazinaouliaanu
3.11.1 ¥iaveIIngAUNY
a 1 3
me3 lunaradn laun PE, PET nag PVC iudu
a v =
3.11.2 YszanveswanHam

a o AN Y Ay ' g I v
Waﬂﬂﬂ!“ﬂﬂulﬂ{ﬂ’lﬂﬂigﬂ'JUﬂ'ﬁuulﬂllﬂ i]qslﬁ"lluuslllllﬂﬂ') !ﬂuﬁu

a @ 1 a o sy ¥ . .
Zﬂ‘ﬂ 3.35 ﬁ'«]@fﬂ\?Waﬁﬂm“ﬂﬂulﬂﬂ'lﬂﬂig‘U'JUﬂ'ﬁ laminating

H s a @
MTnmninde IWaINIaiNKIING 18, 2549)

3.11.3 1930390301 lumsnan

d‘ [ ci 9 dy = d' Y 2K o d‘ [ ci 9
1A39990IN 1 IuATzUIUMIHIzHaIUUsZNOUNAAIIARINLIATOITNT N 19
1unT2UIUNS film  extrusion VLUANANUNANHULVDINIAY LAZUMTIAVANTIUNI

Y A Y  ad a Ay A Y 1
wumﬂaumuﬂauwmﬁmﬂmmma%ma@umqﬂizmumi
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griiminadaninh qnnﬁa‘!ﬂ gmimdmﬂu

517 3.36 19509935 1UNTZVIUN laminating

(UTnE1A329 801 IAINTBINININGIRE, 2549)

]
=

31111 3.37 dedunTeeins luNI=UIUMT laminating

y J a @
HUTnpIas1deU JIAINIINKIING18, 2549)

3.11.4 YUADUNIINEN

< a ! [ ]
mianaaanioz lntuasindevaslugeun (hopper)
< a ' 1
Wanaadnizgnuasuiainie ludannlinudou (heating cylinder)
U949 extruder
a =l 1 o [ 9 [ " A
WAAANINAIZYNIANIUN I 09N TraaumauiuuRuay

A Ay A = Yy v ¥ A =
wmtmﬂ‘vm?Nmsmaaumgﬂauclmauumﬂaumm (wmimwgﬂm

Q

= [

{ L= 4 a {

3.36 Usznow) Taefiunuilauuazwardanadi ladeuszgninon

ya (% Y ay =~
linaiudlsgnnasia

Va2 A A a ) o yI Y Y ay ]
urulaumao Az IIBUAIaAIugNNaId oY

"o o A A ad o 9 Y < A o @ I ¥
uiudduadouAIMIBUA Az gnTwRuesen st T daln 14

Ay
ATHUUHIANADINTT
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3.12 N3TUYIUNMT Calendering

< a a 1 a o a
NITUIUNIT calendering WUNTEUIUMTHAANITANLLHY ﬁ?ﬂwaﬂwa']ﬁﬁﬂ Iﬂﬂ
@ a -Qy [ 1 4 3 [ @
@']ﬁﬂﬂ']ﬁ‘]JﬂWa']ﬁﬂﬂﬂﬁf]ll!Wﬁﬁﬁ)ﬂﬂ@jﬂﬂﬁQQUﬂﬁ'Iﬂlﬂullwu Gdﬁﬁﬂizu’luﬂTiﬁhlﬁﬁUﬂTﬁﬂﬂ

1UanuIINNTZUIUNTHANYNTITHLIA
3.12.1 ¥HAURIINQAUNIY
o a Y a I 9
o3 luwarddn laun PVC, ABS, PE, PS naziaag ladn 1iludu
a [y d
3.12.2 iszanvesnannamn

a o AN Y dy Dy o/ N ] :} % a
Wﬁﬂﬂm“ﬂ“ﬂhlﬂmﬂﬂi%‘U’Juﬂﬁullmlﬂ niuney unueli LazasAsan

= o 1 a o s Y .
Elh’] 3.38 ﬁ’]’E]fJ'NWﬁﬁﬂm”ﬂ'ﬂhlﬂfl'mﬂigﬂﬁuﬂ1§ calendering

MISrvasinaou ﬂWmﬁﬂifﬁMWﬁﬂmﬁﬂ, 2549)
3.12.3 19309903015 lumMsHan

4 @ {q Y . T v o 1 Y
M5099n30 19 14A52UIUNS calendering Haaudsenounanaans la#l
A 9 o o < A a 9
1. wsesnanay Tsdmsvuauaznalavsonenatdan Innaouazale
I dy =S v
Wudemenu
4 ° [ a I ] a Jd
2. 1A504 calendering 1¥dmsusanaadnlinaeduurunsolduy
-Qy T 3 o [ 1 < a ]
3. gonasnaodu lddmiundodunaraanusiu
4. 15099AUDY (edge trimmer) IFEMSUAILANANUNINVDINAIAAND

199 Y v
Lmuﬂl‘ﬁllﬂﬁs’IWMWENﬂ'lﬁ
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MATERIAL FEED
MOLTEN
BEUN

CALENDT BMNG
=" ROLL%S

\ I U

\

FA' & L

1 3.39 115099035 1UNTLVIUMST calendaring

QN

(Baird, 1982)

717 3.40 MedunTeedns TUNszIUMS calendering

{ o a o
(ﬁﬂ?ﬂmmmﬁa‘u PNAINTUNNING0Y, 2549)

3.12.4 YUADUNISHAN

d‘ ] [ o

1. dunes luwaaanwiamainioms ey iaawiadu iy Yagin
Y e o ] 9 A o . o 1 Y
11991159 (Stabilizer) Tar93181HAUAT (Lubricant) azidgselieou
o .. A g9 Y1 ' Y o ¥ A
§7 (Plasticizer) 11OABINT IMBBUUY 40 AW WV UATDIHANLAZUA
1 o 1 9 Y 0 Y1
i ldsdauldnnudou ilddnaunaonazaie
Y
1 1 a I ] a
2. @IUNANHARNAZAYHIUGNNAINIINTZUBNIABRNITIUIAY 1Al

-Qy 1o = oA Yy ' 9 Y
annasq ae llSauruiieoninldiataaeaisglsznoudnlidae
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2 Ay v A \ 2 g Y 2 o Y v v
3. uwu‘]m\ﬂm/l"lﬂﬁlzmaﬂumugﬂﬂmwu 5153&11mm10mm;ﬂummnmu

Huae'ly

HOT WATE Al
FEEDQ

FALFHOER

WIDER aMD
THIHNHEE
SHEET

——
—

A a o ",j W a ,Q’J Ay TEy .
1 3.41 pesvrsTuasumssanaaandIognnaalunszIuMs calendering
~ E

\';‘.l, (Baird, 1982) — _,["’;
s e
— i
| 4
3.13 N32UIUMS Thermoforming

- . S ' ‘ a n,.: 1 4 .
NTEVIUNTT thermoforming L‘].I‘LJﬂ‘SZ«'U’Juﬂ'IiWﬂﬁ"lJ‘uﬁE]'Lﬁ’ﬂﬁu'lﬂ%'lﬂﬂizﬂﬁuﬂﬁ sheet

. = s 1 &g [ g : a 1 o T J a
extrusion Y30 film extrusion mtﬂumiaﬂwgﬂwmammmu Iﬂﬂﬂﬁu'luwulv‘ﬂflﬁIﬂJWﬁ'lfT@]ﬂ

[

4 Y '
TaulWl#Feusndoududnilusaiugi fa3ddusummuwaiadnasgamwoion
3.13.1 sHavesIngAuNlY

o a ] A Y a aa I 9
maﬂnwma@mmunﬂ%uﬂ llﬂ!l,ﬂ PVC, PS, msagimm tazeznsan 1WuAu
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3.13.2 Usznnveswaniam

v 4

a Ay ¥ cgl Y a 1 A v
Na@ﬂﬂ!m%llﬂi]']ﬂﬂigﬂﬁuﬂ15u "l,ﬂl,l,ﬂ MBUSVIIYFUANTNC ‘ﬂ']f]"lf@ﬁTL! fhfl

4
%

@ < 4 '
Tawan miviuluvesdiou niouau 1a4

P~ @ 1 a o say ¥ .
E‘lh/l 3.42 ﬁ')ﬂfﬂ\?Wa@]ﬂﬂ‘l“ﬂﬂ]lﬂ%1ﬂﬂ§$ﬂ']uﬂ1ﬁ thermoforming

(MJTawasivaen ﬂW]aQﬂiﬂjﬂJWﬁﬂmﬁﬂ, 2549)
A o A
3.13.3 1n3099n5 N1 UMIHaN

i1 1 9
1nT999n3N 19 11N52IUMS thermoforming 3 3 LuY fane Ty
1. HUUBAR 8L (mechanical thermoforming)

2. HUBFUYINIA (vacuum thermoforming)

3. Luveaay (blow thermoforming)

/—— Juau

{— nSoUlA

PSSR

317 3.43 uUVEARIOLIILY (mechanical thermoforming)

(W9, 2523)



nSouin

ﬁuiﬁu

-J—uﬁuuu

2000 INA

_//,5;
-

@mmmr—iaan

Eﬂ‘ﬁ 3.44 LUVFYYINA (vacuum thermoforming)

(W¥a, 2523)

IDINFDan

bbedbiuU

ﬁuu‘\u

/ _

NNV

2R INIAMLYN

'g‘lﬂﬁ 3.45- LUUBAaN-(blow thermoforming)

(W¥a, 2523)
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3111 3.46 fE1uNTITNT TUATEUINMS thermoforming

{ 4 a @
MISnEnindon JIaINTaiNKIING18Y, 2549)

3.13.4 VUADUNITNAN

HUUD AR (mechanical thermoforming)
= 1 o a o =1 A
1. dALNLINDS lyNAEANAUNToVTA (Frame %19© Yoke)
1 a vy 1 @ 9 a =
2. auuKunaIaanliIouUIUDOUA) mﬂqmwgnﬂizmm 13599 204
DI AT A
4! =) ] a d' [ @ ] a an
3. panseugaiuHunaraannooudlad luwinuy Tesllndnssuis
dal 9 [} o 9
uuD T T Uy )

Qy Y < 3 o =K Qy 1
4, ‘V]\ivl'li]uwull"ll\iﬁj WODATUITUBDNITINAILLUL

HUUYYINA (vacuum thermoforming)
=2 ] o a [ = N
1. EJﬂLLNuWIE]iINWﬁWﬂG]ﬂﬂUﬂSEJUElﬂ (Frame 1nio Yoke)
1l a Yy 1 % Y a =
2. auuwuwmamﬂim@mua@um maqmwguﬂizmm 135 99 204
DIy d

3. NANTOUAUUUA VLU
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4. QABINIADINYDIINTLHINUHUNAIGANAVUNUUY UHUNAIAANT
1 o a o 1 1 Qy Y <3 < o
gouAIIzHUDaTNAuLnYY Yasens Taubunddn

Y
5. DOATUIIUDDN

HuUONaN (blow thermoforming)
=1 1 o a [ =< A
1. YALNLNDS JNNAFANNUNTOVTA (Frame 113® Yoke)
" a Yy U % 9 a =<
2. auuRuwaaanliouIuseudl AlegunugNlssuna 13509 204
IR ALT A
3. AANTOULUUT NN (Fiasdle)
4. oaomemdn 1 uHuwaaAn T UGN HUBAUNA ULNLUUSADINA
! oy I
a0 Ty andunaadi

Y
5. DPAYUIINDEN

3.14 n3SUIUNT Tape Yarn/ Filament

3 a 9 A g 9 a &
NISUIUNIT tape yam/ filament L‘]Juﬂizmumiwamﬁumﬂ UTDFTUAINATTAN B3

o o = a 1 o 3 a ] Y o Y I Y £
IFIHANNITIANAIFANH AN U IR0 NN U UNAIFANLHY Llaﬁﬁﬂiﬂlﬂulﬁl‘!!’ﬂﬂ“ﬁﬁﬂ

2 a 9

a o J ! i 0 <3| @
YUIAnINAnINs wanfaaidwndildainnszuaumstiazgni Il 1l uiagavdimsy

q

NIZUIUNINDYINTZAOUNAIFAN (weaving) Ao 1)
3.14.1 ¥HaURIIAQAUNIY
a 1 IS
o3 luwaradn laun PE uaz PP iiludu
a v d
3.14.2 Uszianvoawanmm

Aa o Ay Y dy 9y 1 9 A Yy 9 ) [) @
pAAd AN Mannszuaumsil laun idumduiodudiedm v ludnme
<3| 9
anszaou 1Wuau
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y o ' A o o4
511 3.47 fredrwdaduain 1891952 VINNS tape yarn/ filament

(MUTE1AT19 80U PNAINTRININANGIED, 2549)

3.14.3 193099n3 N IUMHAR

A [ d' 9 S 1 dy A

1509903 N 1% 1UNTLUINMS tape yarn/ filament dzHaIUUTZNOUNUTIUN

Y R o A o h . Aq ¥

AAEADINVIATBIINT IUNTLUIUNIT film extrusion L1AE sheet extrusion ATINIF

NanMIIANaIaanHaIiILIIAgea U uNa afnuHY uaszaIuilsznoudug
A o £ Y 3 G A o 9 A g 4

si@udunn ldun oraihiaedu galladadwn yaovdaduny uazinioinso

malfu Sudu

o l

7111348 @208190509905 1UNTLUIUMS tape yarn/ filament

{ 4 a @
3npnsavdon ginaInssiuIng1de, 2549)
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3.14.4 TuUABUMIHAN
< a 1
L mlanaraanadluseun (hopper)
<3 a ' 1
2. danaradnvszgovaeumaineludiunliniuiou (heating cylinder)
UDY extruder
a ] o < a '
3. WAEANMa9ZNIARIUNIAY (T-die) BonuUTUNAITANLIAY
0911 a 1 Aa o Y3 @ 1
4. nindunardanurunaeanuvzgninlfidudlas Tasnisriuaslyl
1 091 < A 9 a [ 3 o
Tueatiugu e liwanadniwiudsdag gl
a ] >, 4 o IS Y
5. wardanueuazgniouliiehuluiia medaldiiludnyazidumil
< 9y
rans Hanend
6. wwmlezgadehudn lldumeuiomuanumilorveudumi naz
= 2y A q 9a A o
AsrMgnnasseuiie Ifinamsean)
Y o ) I-) A Y A 9
7. dwnivzgnihwudiianseriense il unaea iwense ldvuia
Y 4 a Y 9 v A =
UFIgUINa 7-14 IsuAnins uaudniazgnda ienlasunisnse

mal lldaranalni
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a o Jo 1A @ < @ yq} 4 [ {
Aladaaslusaenlansyu Wi/ kg) 1iludadia ilesningluuvvesndsaunldly
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=
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a1l 15dsz Tesias 1 1d u 15 lunisdsslunilS viandausunng

N
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MARATIMNITURAAN IR NAEANYS 1na TN wvine iHuau

4.2 MINTIVTAMIIFWAINY

Y a o d a [

M3 ldndsnuuesIssnugaamnssunannamwa1aan Usznoudie msléndeau
Tuduvesssuumivdayumanan (Utility) tag luaiuvasssuumsnan Feluaauvesssuuy
a g A [ ~ 9 a a [ 4 a = a 3 [ A o
MINANINIAT0IININ ¥ IUMsHAaNanNMINaIaAN 3N IAade ludnyazNUMINIY
I a @ o a < a @ @
WHudaszdednes Taslimsilouingaunsomanaraandly wag douwasaluih ¥y

sAq Y A A A 1a I J o o = A <

vomes nlFiunaeulla-dauiiui uazuomes MSunymnasIvusutiotouiia

a 9y 1 Ay v 2 J < a 9y 9 1a Jd A A ]
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o A dg’ 3 Y o 1 1 A Y A dyo/ =1 9 o
Waaeiovugilurindaiauniu uvie n3enidadue uonantdaunms lenasanu
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Tihdszuumivayumsnan 15u MinToswananda uaziiosiningudmivldfaiinnm
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A A [ 9 A [ 1 A o R = 1 dy 2
09159901 PSEUIUMINAANA1N UL 1HATEIINTANTHANY “BQiWﬂaZL@ﬂﬂﬁﬂuuuﬁﬂQVl’J
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ﬂqmmmmﬂu;ummm HagiaaniNIoIAILNUIINNANIATOINUVUIAALINU LASH 1V
A = % A = A S [ =S G
AT AIYUUIAITLADNAIUNUNIVUIAAE 1 LATDN Tﬂﬂmﬂmmawummmnu malulag
1 [ A A A = 1 A a 9 o 1 1 A .. . .
ANNU %%Lﬁ@ﬂlﬂi@\iﬂﬁ\lmﬂiuiaEJLL@]ﬂ@]NLWiJLﬁ‘JJﬂ’JEJ YNAIDYIUYU 1ATDY injection molding

@ =

YUIn 300, 500 iaz 1,000 Al fﬂilﬁ’é]ﬂLﬂ?@ﬁﬁ?LLﬂHﬁWqéﬁﬂma@ﬂiﬂ"lllﬂﬂﬁg 11509 1A

an A = ~q ¥ ) . . < A A
AUNUAIUATDIVUIA 500 Glunzuﬂ%mﬂiuiammu hydraulic t4ag all-electric NILIADNIATON

v
YUIAAINANINITD IV

A
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wdaam IR (cwh) deseumsian uazluvazi@erfuagiimstiufinlSuananandi
1&dosoushan Tundenfu daunszuIumsHaALDUABITIBY 1FU N5EUIUMTextrusion F4T
msldmidalifhodwateue oriimsasatanuumiugaia ndie imstafdaluih
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. dszanves Y - e - . A3293A* KkWh/kg| SEC avg**
S1nu - ngAva MMy NlTnan wanHwual
NITVIUMINAN min max kWh/kg
qawmaﬁnuﬁ:}, fo2gz, eUIIYAnT, guluesnszaou
1 [Blown Film Extrusion [HDPE, LLDPE, PE, PA 0.596 [0.975| 0.715
REE!
Sheet Extrusion
2 ) 1.028 [2.663] 1.479
+Thermoforming
] WaaEnLEW, wlawaafn, wiwwanasnfisinluldlunns
2.1 |Sheet Extrusion PP, PS, PE, PMMA I . 0.617 |1.868 0.867
AusUsioly
) gugldanis, mmmiqﬁmﬁmémﬁwma, HAIATO
2.2 |Thermoforming Plastics Sheet (PP, PS, PE) 0.411 |0.795| 0.612
AS2UL,98%
) ' PP, PE, PET, PS, HDPE, PC[Hsaldlwsnsuden, Aaund1egu/d1andns, muna, Hau
3 |Film Extrusion , 0.666 | 0.85 0.732
PA ¥i981¥113, 18
NISHAANTZ A DU
4 - . 0.952 [2.196| 1.382
wanaanduiegl
mnuvinnszaay, wwanuan, mevnludnun/em, 1en
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CEE)
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FERDON Jenuysse, ﬂiz@ﬁaemfw, saeaneln; 318w
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) 2IANNTAATE0, 2IAUNAEYH, IR, 2IANILIE9T
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989
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12 |Calendering PVC Compound wHuwaEdn PVC, uriwsaofin, (davindu, witufles, 9av| 0.433 [1.144 0.77
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M3 4.2 agdmartins T Tnandanud e (SEC) ¥0uaaznizuIumnan

AITUIUMIHAA a1 SEC 108 (kWh/kg)
Blown Film Extrusion 0.715
Sheet Extrusion 0.867
Film Extrusion 0.732
Pipe & Tube Extrusion 0.688
Profile Extrusion 0.732
Blow Molding 1.716
Stretch Blow Molding 2.530
Roto Molding 0.240
Compression Molding 2.140
Injection Molding 2.039
Tape Yarn/ Filament 1.382%
Thermoforming 1.479*
Laminating 0.931*
Calendering 0.770

* @1 SEC ¥09n321IUMS tape yarn/ filament FafA iy 1.382 kWh/ kg J80191n#A3 100971 SEC 109
NSEUIUMS  extrusion NIZUIUNTING LAZATLUIUNS laninating FINAMAINY 0.835, 0.348 1Az 0.199
kKWh/ kg Mua1aU

A1 SEC 194n3Z1IUMS thermoforming. FRAIMINY 1.479 kWh/ ke 141191nWas U848 SEC 04
N3ZUIUNTT sheet extrusion uaxﬂiz‘ummﬁﬁ'ﬁyugﬂﬁaﬂmm%’auuazmmﬁu Gafiauifi 0867 uaz 0.612
kWh/ kg muae

A1SEC ¥84N5¥UIUNIT laminating  F95AUMITD 0.931 kWh/ kg 1§11910Wa3Iuv09A1 SEC w4

ATZUIUMS film extrusion HAZATLUIUMTIAGOUNAN FINAWNITY 0.732 Haz 0.199 kWh/ kg AU
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MTNAN 4.3 IHANTZTVIUMITHAN

IHANITUINMINAA Uszannszuiumswan
- E100 luszysznnnszuiumanaen
- E101 Blown Film Extrusion
- E102 Film Extrusion
- E103 Sheet Extrusion
- E104 Pipe & Tube Extrusion
- E105 Profile Extrusion
- E106 Laminating
- E107 Calendering
- E208 Blow Molding
- E209 Stretch Blow Molding
- E210 Injection Molding
- E211 Compression Molding
- E312 Tape Yarn / Filament
- E313 Thermoforming

M3NN 4.4 sHaIagAL

(Society of Plastics Industry Committee, 2003)

stiaingAy Uszaningay
0 Tszyszinmdnghu
1 PETE (PET)
2 HDPE
3 Vinyl
4 LDPE
5 PP
6 PS
7 Other
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. NIZUIUMIHEN M SEC 1nde
e
Chiswunlszianingan) (KWh/ kg)
2520E1010 Blown Film extrusion 0.715
2520E1020 Film Extrusion 0.732
2520E1030 Sheet Extrusion 0.867
2520E1040 Pipe & Tube Extrusion 0.688
2520E1050 Profile Extrusion 0.732
2520E1060 Laminating 0.931
2520E1070 Calendering 0.770
2520E2080 Blow Molding 1.716
2520E2090 Stretch Blow Molding 2.530
2520E2100 Injection Molding 2.039
2520E2110 Compression Molding 2.140
2520E3120 Tape Yarn/ Filament 1.382
2520E3130 Thermoforming 1.479
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u

alauveanaraannldmnanlunszuIuns extrusion

{ o a Y
(ﬁﬂ?ﬂﬂ?ﬂi?ﬂﬁ@‘ﬂ fl'qu']ﬁ\?ﬂiil!iJ‘l’T']’W]EﬂﬁEJ, 2549)

o - . . Medhanandaai
AgAY | gNHIINNU (°C) L,
(MI981991U extrusion)
CA 160 — 200 Profile 6119 ] LAZNLL
PS 170 - 210 LA B sse e ezl
SB 170 - 220 WY U a Lasidule
ABS 170 —220 WU UaEYiD
LDPE 130 — 200 Vo WHn WAN MTuena iNeInuez
monofile
HDPE 140 - 220 vio il AN MTrenans iaain uazuou
tape
PP 180~ 260 ¥ie WAK WY monofile LALIDL tape
PVC 180 — 200 vio Aaa Uazhnu
PVC 150210 vio Aaal UaZinu
PVC 150 — 190 e fda sinenenuazan uag Profile
PMMA 160 = 190 ez AN
PC 300 — 340 W1 Profile WASMAULNAN
PA 260 — 300 ANEEN VINEIA monofile LG AENE
POM 170 - 200 ¥18 L& Profile 6179 )
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M50 4.7 gungilldauvesnaraanildmaalunszuaums injection molding

(AUTnnT19 a0 PNAINTAINININGID, 2549)

QMHNN | QKN | QN VM
QA vada | wian anvan

(0 (0 o)
High — density polyethylene 232 27 52
High — impact polystyrene 218 27 77
Acrylonitrile — butadiene - styrene (ABS) 260 54 82
Acetal (homopolymer) 216 93 129
Polyamide (6/6 nylon) 291 91 129
Polycarbonate 302 n 127
Polycarbonate (30% glass) 329 102 141
Modified polyphenylene oxide (PPO) 232 82 102
Modified PPO ( 30% glass) 232 91 121
Polypropylene (40% talc) 218 38 88
Polyester teraphthalate (30% glass) 293 104 143
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The totals Energy Used = Base Load + (Production volume x SEC)

o 4 A o 1
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719 5.2 mwaau

400

2N-dQ 6Q BPYIINT2 | d4) A8 cid~20- 22 0
Time

'
o w
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(Tangram Technology, 2004)
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Specific Energy
Consumption (SEC) is the
slope of the graph (kKWhr/
kg)

Total Energy Use (kWhr)

Production Level (Kg)

v v 1 v Y
710 5.2 wasaem Iihwensan ldgazmuonna Tnaaguau laudSinumseaa Tasanuduves
4 1 '
Wunsliie mdsiinisys Tnandemiume (SEC) dslimisoiunTaiadda Tuaden Tansu

(Tangram Technology, 2004)
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(1) myaa Tnaag 1w (base load) Fuilunisaadununai (fixed cost)
(2) MIaaMATHNITYS InANAIIUS NI (Specific Energy Consumption:

¢ g o
SEC) guilumsaadunuulsdu (variable cost)

[ { o I [ yw o 3 1
Az 1Fiuddialumstanlssumesuanssauziiu1dun Tvanvealssau
(site load) H932uM91110AFIU (base load) g TnaaullsAw (variable load) Fuaeumlaslil

AUTUMIHAN LazAAYTINITUS INANSINUTUNIZUBA 159971 (site SEC)
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Taga Tnanguniudiwramvindoyannudosns 1y Il lusianainTadaue &
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Yoyadenaniegldnniimes fwmdnuagdos
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AMTUMIMIAANITOULTIAT099N5 TUATLUIUMTRANAEAN (Injection molding)
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A3 159U 52 UIUMINAALTZIAN Blown Film extrusion (2520E1010), Film
extrusion (2520E1020), Sheet extrusion (2520E1030), Pipe & Tube extrusion (2520E1040) sag
Profile extrusion (2520E1050), Injection molding (2520E2100), Blow molding (2520E2080) tta1g
Stretch Blow molding (2520E2090) Tdsunsuazeninsaiiia SEC vealsanu lundemilu
nsml iflenlSeuiouiiuat SEC 1fleuTa (Benchmark) amanasgiuvesdszmeasingy Fait
wignvasduduns i iewinnudi a1 SEC SanwduiusiulSuaranandenal

(production rate) NA1IAB WU TUVNATLUIUNITHAN 1YW NTLUIUNT injection molding A1
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[ E4 9
nIzUIUMIHAANNANYUZIT UL WInIn151fieudaA1 SEC 11 93A09321A1 production
rate A7UGAW 10 1A TU19AT2UIUMTHEA 191 N5ZVIUMNS blow molding W1I1A1 SEC 1)
@ . 9 S YA Y o

M3u)5AUAW production  rate  UoamInINNZ N 1A evszTuduvunuivuniuey
a d' % 3 d’ o 1 [~ = v 1 = QJ
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ANNANIUTIZNI19A1 SEC 1A% production rate Y04 3 NTZUIUNT IAUA NTZUIUNT

injection molding, blow molding LIQ1¥ extrusion

Site SEC vs. Production Rate

A benchmark of the injection moulding process
10,00

.00
6.00

4.00

SEC (kWhikg)

oon - alinspantiu |

0 20 40 60 20 100 120 140 160
Production Rate (kg/hrime)

= v o d 1 1
gﬂ‘ﬂ 5.3 naaNuFNUSIZHI19A1 SEC tag production rate YUBINTEVIUNIT injection molding

(Tangram Technology, 2004)
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Site SEC vs. Production Rate

A benchmark of the blow moulding process

100

230

ha

130
1.0

SEC (kg/ kWh)

=
ih
=3

o Trpa et

=y

0 2085 75 100 125 150 1950 200 225 3800 275 M0 325 380
Praduction Rate (kg/hrimc)

51091 5.4 nsmlaNuFNTUTTZYI19A1 SEC 11A2 production rate ¥89NTZUIUNS blow molding

(Tangram Technology, 2004)

Site SEC vs. Production Rate

A benchmark of the extrusion process

| | I
-"‘-??»] e — 2w S e =

’E' 2.00 | |
= | |

2
0.00 | hajneenin . | |

0 20 40 ail &0 W0 iH i 160 1E0 00 2200 240
Production Rate (kg/hr/mc)

v o d J 1
gﬂﬁ 5.5 nIMANNANWUTIZ1I19A1 SEC Lag production rate YBINTEVIUNIT extrusion

(Tangram Technology, 2004)
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IWOUAAIRI961978M T U 52T UAUNUNAINUYDINIAGATINNTTN 798190
9 a a < a o 1= = &£ g
doyalTuunsus Inalanaraanvesilszmalnedeuall a.a. 2000 992005 Fuduns
a a a o [ < a o
Usziiuannnlsuamsnas maiudazmsasesndianaradnvoslszma lneuazlsy
A < A Aq Y A 9 A & 9 A
anlsuadanaadnilFlunmsnaadulelugaamnssudime daaas i luarsni 5.2

druyamswvediagau lduenmsilsziiius i 5.3 uag 5.4

a15199 5.2 aghlSummsus Tnanazyadufiawaradn 1 a.91. 2000-2005

(@il Tasdeuuralseme Ine, 2548)

2000 2001 2002 2003 2004 2005
i
viladiawaad dana | yam | Y | oyem | S | oyaen | dsinm | gam | WS | oyea | U5 | e
PE
(LDPE/EVA,LLDPE, | 746 24,855 866 27,609 977 28,557 | 1,058 | 34,794 | 1,056 | 50,215 | 1,053 | 52,739
HDPE)
PVC 349 | 14983 | 354 | 14490 | 417 | 2432 | 415 | 19061 | 474 | 2499 | 484 | 29,297
PP 341 9,510 | 383 | 10,49 | 457 | 12353 | 531 | 17,097 [ 560 | 23,718 | 546 | 25115
PS 151 6,403 159 5,123 184 6,289 219 8,297 220 11,225 202 10,133
EPS 32 1,398 36 1,360 42 1,435 46 1,743 48 2,449 46 2,307
ABS/SAN 104 | 5337 97 4,603 103 4,545 106 | 4931 99 5,450 101 5,959
PET 738 | 28538 | 757 | 32551 | 776 | 27,728 [ 871 | 35992 | 1,053 | 49,996 | 1,130 [ 57,990
PC 36 4,929 47 6,576 36 4,640 22 2,821 28 3,719 30 4,234
POM 9 666 8 616 10 761 17 1,326 15 1,196 16 1,299
PMMA 10.5 638 12 825 13.2 861 14.7 1,054 16.5 1,280 17.7 1,615
39 (WHAN) 591
@) 2,516.3| 97,256.9 | 2,718.5(103,902.9| 3.015.0 | 89,300.5 | 3,299.8|127,115.9| 3,569.1|174,243.8| 3,625.3 [ 190,687.0
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A < a =
5190 5.3 agdanudanaraanlulszmalne I a.a. 2000-2005

(@oiuil Tasdeuuralseme Ine, 2548)

Price (Baht / kg)

Product Grade 2000 2001 2002 2003 2004 2005

Min. | Max.| Avg. | Min. | Max. [ Avg. [ Min. | Max. [ Avg. | Min. | Max. [ Avg. | Min. | Max.| Avg. | Min. | Max. | Avg.

PVC Injection 32 46 | 4293 | 36 45 40.93 30 51 4348 | 38 51 | 4593 | 42 63 | 52.73 | 485 | 65 | 60.53

Blown film 29 40 | 3494 | 21 36 | 31.18 24 35 2851 | 28 | 36.5 | 31.58 | 33 72 | 49.84 | 445 | 56 | 50.38

LDPE Injection 32 36.05 | 255 | 34 | 31.85 | 245 34 | 2932 | 295 | 37.5 | 32.57 | 345 | 68.75] 49.05 [ 45 | 52.5 | 49.25

Blow molding 0 0 245 33 2833 | 29 | 36.5 | 31.84 | 33 |38.75| 48.59 | 445 | 52 | 49.17

Blown film 28 36 | 32.16 | 225 | 33.5 | 30.1 23 30 | 26.60 | 26 35 | 2923 | 29 61 | 42.81 | 41 52 | 46.77

LLDPE Injection 285 45 345 | 295 | 45 4223 | 30 45 | 4375 | 44 46 | 45.00 | 46 69 | 5595 | 53.5| 65 | 59.06

Blow molding 0 0 27 29 |r2841 28 35 | 3035 | 32 56 | 43.71 | 425 | 51 | 47.38

Blown film 24 40 | 31.85 | 22.5 | 33.5 | 29.35 23 31 26.33 | 25.5 | 36 | 29.25 | 32 |55.66| 4245 | 36 | 53.5 | 44.81

HDPE Injection 24 40 | 3178 | 225 | 355 | 29.15 | 23 30 | 2593 | 25 36 | 28.85| 31.5|55.16] 42.27 | 35.5 | 52.5 | 44.41

Blow molding | 24 40 | 31.94 | 2257 33.5 | 29.31 23 30 | 2619 | 255 | 37 | 29.20 | 315 |55.33| 42.25 | 355 | 53.5 | 44.52

Blown film | 20.5 | 34 | 2848 | 22 30 26.93 23 31 2749 | 28 39 | 32.51 | 32 56 | 42.67 | 39.5| 53 | 46.39

PP Yarn 20 33 | 2747 | 21 30 26.21 22 31 26.70 | 27.5| 385 | 31.96 | 31.5 | 56 | 42.18 |38.34] 52 | 45.83

Injection 20 | 335 | 27.77 | 21.5 30 26.45 22 30 | 26.93 | 275 | 385 | 3212 | 31.5| 56 | 42.31 |39.14] 51 | 45.86

[General Purposq 33.5 [ 51 41.44 | 24 38 31.4 23 45 | 3328 | 29 46 | 37.22 | 35.5 | 66.75] 50.07 [ 42 | 56.5 | 49.52

rs HighImpact | 35 | 53 | 4337 | 25 | 40 | 33.05| 235 47 | 3508 | 30 | 50 | 3855|365| 69 [s1.98| 43 [ s8 | s0.81
EPS 39 | 50 | 4369 | 31| 40 | 37278 o | o 0o | o 0] o o o
ABS 45 | 61 | 5342| 39 | 58 | 4838 | 37 | 60 | 4sa1| 39 | 59 | 4722 | 44 | 76 [ 5650|5283 71 | 6121
M3n 5.4 aglnaudanaraanluszma’lne 3 a.a. 2000-2005 (@)
(@oiuil Tasdesialsemet Ine, 2548)
Price (Baht / kg)

Product Grade 2000 2001 2002 2003 2004 2005
Min. | Max. | Avg. | Min. | Max. | Avg. | Min. | Max. | Avg. | Min. | Max.| Avg. | Min. [ Max.| Avg. | Min. | Max.| Avg.
SAN 40 | 595 | 4921 | 37 | 56 | 4652 | 36 | 57 | 4304 | 40 | 57 | 4581 | 43 | 76 [5359| 49 [ 655 5638
EVA 0] o 0| o 39 | 45 | 41 | 40 |79.75| 58.61 | 60.38]7025| 65.1
PC 120 | 145 13693 | 130 | 145 | 139.92] 120 | 145 | 1289 | 110 | 140 |12822| 125 | 150 [132.83| 130 | 150 |141.13
PU 208 | 230 22833 228 | 238 | 229 | 228 | 265 | 236.4 | 228 | 228 | 228 | 228 | 235 [ 229 | 235 | 241 [235.46
BDS K-resin 64 | 100 | 88.56 | 100 | 110 | 107.83)-95 | 110 | 10071 85 |- 95 | 875 | 85 | 88 [ s631| 87 | 90 | 88.07
PMMA 34 |68 |6075: 65| 90 (| 6878 61| 70 | 6523 67| 75 M| 72|90 [7756| 88 | 93 |91.23
Nylon-6 | 111 [ 113 | 1124 | 111 | 113 | 112.64 | 104 | 115 [ 11346 115 | 120 [117.44| 118 {137.5| 122.98] 130 | 145.5| 136.74
" Nylon-66 | 135 | 150 |143.61| 135 | 170 | 14313| 130 | 140 | 1312 | 125 | 130 [128.52| 125 | 137.5|130.09] 135 | 155 |143.02
Acetal (Homo)| 63/ 82 | 7428 [ 70 | 82 | 7694.| 70 | 85 | 7611 70 | 90 | 7889 | 80 | 95 |8523[ 80 | 90 | 85
rom Acetal (Copol)| 67 | 77 | 1371 | o | o 76 | 76 | 76 | 70 | 79 | 77.07 | 685 | 81 | 7419 76 | 79.5 | 77.34
PET 34 | 46 | 3867| 37 | 48 | 43 | 33 | 390 | 3573| 35 | 50 | 4132 | 38 | 59 [ 47.48[46.17| 565 | 5132
PBT o] o 0| o 100 | 165 | 145 | 100 | 150 |12471| 135 | 140 [135557
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(MSrpesnaen 3NaInsalumIIngIde, 2549)

Ay | Ysnamsliiaghu | yamingausin

1 n.q. (KWh/ kg) NHAY) (@141N)
2000 1.2584 2,516.28 97,256.87

2001 1.2603 2,718.55 103,902.89
2002 12516 3,015.00 89,300.45

2003 1.2609 3,299.75 127,115.90
2004 1.2664 3,569.06 174,243.80
2005 1.2682 3,625.34 190,687.02
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ﬁuﬂuwaﬁﬁiuﬂlﬂﬂﬂﬁlﬂ@.@f‘ﬁﬁﬂiillllﬂ Iﬂﬂu’]ﬁuﬂ’]ﬁ‘ﬂ 5.3 91NHUIVON 5.4.1 u1ﬂssqﬂm1%ﬂﬂu

AUNUNAIIL (M) = EI(kWh/kg) x (1 + % Y0ude8/100) x USunaringau (kg)

<o I unaenenae AN/ kwh) - (5.5)

d‘ [ a9 [ ] = [y = A Y1 o 1
iiesnnda lulidoyadadivveudeluszauunaa Judenldmdadiuves
douidernuluiade 5.4.1 nazdlsznamsamasauldiimasedn 3 v/ kwh il

a9 [ Y e 9 =) 14
mmﬁmJ33muﬁunuwawmmmmﬂqﬂm‘ﬁﬂﬁim Iﬂﬂ@?ﬂ@ﬂﬂ?ﬂﬂlﬂyﬁﬂ f.71. 2000-2005 Ulﬂ

E4
~

Aa1l
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W’lﬁ’]\iﬁ 5.6 (?l}unHWﬂQ\?WUﬂlﬂQﬂ’]ﬂQﬂﬁ’]wﬂiiﬂwaﬁﬂﬂ!mwaqﬁﬁﬂﬁquﬂﬂ f.7. 2000-2005

§ o a Y
(ﬁﬂ?ﬂﬂ?ﬁi?ﬂﬁ@ﬂ ﬂWTﬁQﬂimﬂJﬁ']’J‘V]Eﬂﬁﬂ, 2549)

anudnndsny | Bunamsliiagiu | duguwasanm

U n.q. (kWh/ kg) (WuAY) @1MUN)
2000 1.2584 2,516.28 9,974.34

2001 1.2603 2,718.55 10,792.30
2002 1.2516 3,015.00 11,886.66
2003 1.2609 3,299.75 13,105.67
2004 1.2664 3,569.06 14,238.02
2005 1.2682 3,625.34 14,483.08
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E4
(energy benchmarking) Y84 1539116199 Tumpgaaringsuil ankHamsIveagd ewnsam
o ' a FUR~] 1 [ Y v 4 Y
mMIswunnguueInszuIumswaa ity 3 nguamansazms lswasnudalsznon luae

a o Y qa: ~
13 AIEUIUMTHAA Tﬂmzmmuﬁm"haﬂmﬂumﬁm 6.1

{ o A o 3 A A o
A15197 6.1 iz’U'Ufﬂiﬁ]'lL!leﬂ‘]Jiglﬂ‘ﬂqGlﬁ1ﬁﬂ§illwﬁ@]ﬂm°ﬂwfcﬂﬁ(ﬂﬂﬁ?ll‘ﬂﬁgﬁ‘ﬂ‘ﬁﬂ']WWfﬂﬂﬂu

) NIZUIUMIATR A SEC min
e (hidwundszaniagiy (KWh/ kg)
2520E1010 lown Film extrusion 0.715
25320E1020 Film Extrusion 0.732
2520E1030 Sheet Extrusion 0.867
2520E1040 Pipe & Tube Extrusion 0.688
2520E1030 Profile Extrusion 0.732
2520E1060 Laminating 0,931
2520E1070 Calendering 0.770
2520E2080 Blow Molding 1.716
2320E2090 Stretch Blow Molding 2.5330
2520E2100 Imjection Molding 2.039
2520E2110 Compression Molding 2.140
2320E3120 Tape Yarn' Filament 1.382
2520E3130 Thermoforming 1.479
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Y v
anasalums19N 6.2 1ag 6.3 Mua I

{ Y 7 ' ' a o o J a
A5 6.2 Glunu‘wmQm@mwmﬂiﬂﬂﬂizmmmmwamﬂmmqlu!,ma3ﬂizmumiwm

s AT UIUMIHER M SEC may | dununianumeniiae

kWh/kg) | vewwdasm W ke)
2520E1010 [Blown Film extrusion 0.715 2.25
2520E1020 |Film Extrusion 0.732 2.31
2520E1030 [Sheet Extrusion 0.867 2.73
2520E1040 |Pipe & Tube Extrusion 0.688 2.17
2520E1050 |Profile Extrusion 0.732 2.31
2520E1060 |Laminating 0.931 2.93
2520E1070 [Calendering 0.77 2.43
2520E2080 [Blow Molding 1.716 5.41
2520E2090 |Stretch Blow Molding 2.53 7.97
2520E2100 |Injection Molding 2.039 6.42
2520E2110 [Compression Molding 2.14 6.74
2520E3120 |Tape Yarn/ Filament 1.382 4.35
2520E3130 [Thermoforming 1.479 4.66

4 a 1 9 (g a Yo a 1w a
AN 6.3 ﬁﬁ;l]Wﬁfﬂi‘ﬂi3!,111!?’]1?’1’3111!,"’]]%1/‘12‘1\1\111! 1.]5111i1!ﬂ151‘])’3@i]ﬂﬂ HazHan1INNAUIIN

anduwdsny. | Ymamsliingay | yaaingausan
i a.a. (KWh/ kg) (WHAY) (@11UIN)
2000 1.2584 2,516.28 97,256.87
2001 1.2603 2,718.55 103,902.89
2002 12516 3,015.00 89,300.45
2003 1.2609 3,299.75 127,115.90
2004 1.2664 3,569.06 174,243.80
2005 1.2682 3,625.34 190,687.02
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N]ﬂigTHﬂ15‘51!!uﬂﬂ§$mﬂ@.ﬂﬁ11’iﬂiiu ISIC Rev. 3.1

A - Agriculture, hunting and forestry

e (I - Agriculture, hunting and related service activities
e (02 - Forestry, logging and related service activities
e B - Fishing
e 05 - Fishing, aquaculture and service activities incidental to fishing
e (- Mining and quarrying
e 10 - Mining of coal and lignite; extraction of peat
e 11 - Extraction of crude petroleum and natural gas; service activities incidental
to oil and gas extraction, excluding surveying
e 12 - Mining of uranium and thorium ores
e 13 - Mining of metal ores
e 14 - Other mining and quarrying
e D - Manufacturing
e 15 - Manufacture of food products and beverages
e 16 - Manufacture of tobacco products
e 17 - Manufacture of textiles
e 18 - Manufacture of wearing apparel; dressing and dyeing of fur
e 19 - Tanning and dressing of leather; manufacture of luggage, handbags,
saddlery, harness and footwear
e . 20 - Manufacture of wood and of products of wood and cork, except furniture;

manufacture of articles of straw and plaiting materials

[ ]
\S]

1 - Manufacture of paper and paper products

[ ]
\S]

2 - Publishing, printing and reproduction of recorded media

[}
3]

3 - Manufacture of coke, refined petroleum products and nuclear fuel

°
|l\.)
~

- Manufacture of chemicals and chemical products

[}
1\

5 - Manufacture of rubber and plastics products

°
|l\)

- Manufacture of other non-metallic mineral products


http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=A
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=01
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=02
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=B
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=05
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=C
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=10
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=11
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=12
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=13
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=14
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=D
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=15
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=16
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=17
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=18
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=19
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=20
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=21
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=22
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=23
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=24
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=25
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=26
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[\

7 - Manufacture of basic metals

[\

8 - Manufacture of fabricated metal products, except machinery and equipment

1\

9 - Manufacture of machinery and equipment n.e.c.

|w
)

- Manufacture of office, accounting and computing machinery

8]

1 - Manufacture of electrical machinery and apparatus n.e.c.

)

32 - Manufacture of radio, television and communication equipment and
apparatus
33 - Manufacture of medical, precision and optical instruments, watches and

clocks

(8]

4 - Manufacture of motor vehicles, trailers and semi-trailers

|98

5 - Manufacture of other transport equipment

8]

6 - Manufacture of furniture; manufacturing n.e.c.

U

7 - Reeycling

e E - Electricity, gas and water supply

40 - Electricity, gas, steam and hot water supply

41 - Collection, purification and distribution of water

e [ - Construction

45 - Construction

e G- Wholesale and retail trade; repair of motor vehicles, motorcycles and personal and

household goods

50 - Sale, maintenance and repair of motor vehicles and motorcycles; retail sale
of automotive fuel

51 - Wholesale trade and commission trade, except of motor vehicles and
motorcycles

52 - Retail trade, except of motor vehicles and motorcycles; repair of personal

and household goods

e H - Hotels and restaurants

5 - Hotels and restaurants

e |- Transport, storage and communications

60 - Land transport; transport via pipelines

61 - Water transport


http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=27
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=28
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=29
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=30
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=31
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=32
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=33
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=34
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=35
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=36
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=37
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=E
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=40
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=41
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=F
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=45
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=G
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=50
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=51
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=52
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=H
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=55
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=I
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=60
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=61
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62 - Air transport
63 - Supporting and auxiliary transport activities; activities of travel agencies

64 - Post and telecommunications

e ] - Financial intermediation

(A

- Financial intermediation, except insurance and pension funding

N

6 - Insurance and pension funding, except compulsory social security

(@)

7 - Activities auxiliary to financial intermediation

e K - Real estate, renting and business activities

~

0 - Real estate activities

71 - Renting of machinery and equipment without operator and of personal and
household goods

72 - Computer and related activities

73 - Research and development

74 - Other business activities

e L - Public administration and defence; compulsory social security

75 - Public administration and defence; compulsory social security

e M - Education

80 - Education

e N - Health and social work

85 - Health and social work

e O - Other community, social and personal service activities

\O

0 - Sewage and refuse disposal, sanitation and similar activities

\O

1 - Activities of membership organizations n.e.c.

\O

2 - Recreational, cultural and sporting activities

93 - Other service activities

e P - Activities of private households as employers and undifferentiated production

activities of private households

95 - Activities of private households as employers of domestic staff
96 - Undifferentiated goods-producing activities of private households for own

use


http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=62
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=63
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=64
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=J
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=65
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=66
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=67
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=K
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=70
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=71
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=72
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=73
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=74
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=L
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=75
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=M
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=80
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=N
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=85
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=O
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=90
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=91
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=92
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=93
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=P
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=95
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=96
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e 97 - Undifferentiated service-producing activities of private households for own
use

e Q - Extraterritorial organizations and bodies

99 - Extraterritorial organizations and bodies

3»1Wﬁg1‘Hﬂ15*ﬂ°"I!!‘léﬂ‘].li%!ﬂ‘ﬂﬂqﬂﬁﬂ'iﬂiﬁl ISIC Rev. 3.1 Code 2520

Hierarchy

Section: D - Manufacturing

Division: 25 - Manufacture of rubber and plastics products
Group: 252 - Manufacture of plastics products

Class: 2520 - Manufacture of plastics products

Explanatory note
This class includes:
- manufacture of semi-manufactures of plastic products:
- plastic plates, sheets, blocks; film, foil, strip ete. (whether self-adhesive or not)
- manufacture of finished plastic products:
- plastic tubes, pipes and hoses; hose and pipe fittings
- manufacture of plastic articles for the packing of goods:
- plastic bags, sacks, containers, boxes, cases, carboys, bottles etc.
- manufacture of builders' plastics ware:
- plastic doors, windows, frames, shutters, blinds, skirting boards
- tanks, reservoirs
- plastic floor, wall or ceiling coverings in rolls or in the form of tiles etc.
- plastic sanitary ware:
- plastic baths, shower-baths, washbasins, lavatory pans, flushing cisterns etc.
- manufacture of plastic tableware, kitchenware and toilet articles

- manufacture of diverse plastic products:


http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=97
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=Q
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=99
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- plastic headgear, insulating fittings, parts of lighting fittings, office or school supplies,
articles of apparel (if only sealed together, not sewn), fittings for furniture, statuettes,

transmission and conveyer belts etc.

This class excludes:
- manufacture of plastic luggage, see 1912
- manufacture of plastic footwear, see 1920
- manufacture of plastics in primary forms, see 2413
- manufacture of articles of synthetic or natural rubber, see 251
- manufacture of plastic medical and dental appliances, see 3311
- manufacture of plastic optical elements, see 3320
- manufacture of plastic furniture, see 3610
- manufacture of mattresses of uncovered cellular plastic, see 3610
- manufacture of plastic sports requisites, see 3693
- manufacture of plastic games and toys, see 3694

- manufacture of linoleum and hard non-plastic surface floor coverings, see 3699
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u1mgmmsé’munﬂizm‘nqﬂamnim ISIC Rev. 4 (draft)

A - Agriculture, forestry and fishing

01 - Crop and animal production, hunting and related service activities
02 - Forestry and logging

03 - Fishing and aquaculture

B - Mining and quarrying

C

05 - Mining of coal and lignite

06 - Extraction of crude petroleum and natural gas
07 - Mining of metal ores

08 - Other mining and quarrying

09 - Mining support service activities

- Manufacturing

10 - Manufacture of food products

11 - Manufacture of beverages

|._
[\

- Manufacture of tobacco products

—
(98]

- Manufacture of textiles

|._
~

- Manufacture of wearing apparel

—
\9]

- Manufacture of leather and related products

|

- Manufacture of wood and of products of wood and cork, except furniture;

manufacture of articles of straw and plaiting materials

—_
~

17 - Manufacture of paper and paper products

—
o]

- Printing and reproduction of recorded media

|>—
\O

- Manufacture of coke and refined petroleum products

|N
S

- Manufacture of chemicals and chemical products

|N
—_

- Manufacture of pharmaceuticals, medicinal chemical and botanical products

|N
[\

- Manufacture of rubber and plastics products

|N
|8

- Manufacture of other non-metallic mineral products

- Manufacture of basic metals

|N
~

&

- Manufacture of fabricated metal products, except machinery and equipment

|l\)

- Manufacture of computer, electronic and optical products



[}
[\

7 - Manufacture of electrical equipment

[}
[\

8 - Manufacture of machinery and equipment n.e.c.

[}
N

9 - Manufacture of motor vehicles, trailers and semi-trailers

[ ]
[

- Manufacture of other transport equipment

[ ]
8]

1 - Manufacture of furniture

[ ]
|98

2 - Other manufacturing

|98

3 - Repair and installation of machinery and equipment

D - Electricity, gas, steam and air conditioning supply

e 35 - Electricity, gas, steam and air conditioning supply

E - Water supply; sewerage, waste management and remediation activities

e 36 - Water collection, treatment and supply

e 37 - Sewerage

[ ]
[9)

8 - Waste collection, treatment and disposal activities; materials recovery

e 39 - Remediation activities and other waste management services

F - Construction

e 41 - Construction of buildings
e 42 - Civil engineering

® 43 - Specialized construction activities

G - Wholesale and retail trade; repair of motor vehicles and motorcycles

® 45 - Wholesale and retail trade and repair of motor vehicles and motorcycles
® 46 - Wholesale trade, except of motor vehicles and motorcycles

e 47 - Retail trade, except of motor vehicles and motorcycles

H - Transportation and storage

® 49 - Land transport and transport via pipelines
e 50 - Water transport

® 51 - Air transport

[ ]
n

2 - Warehousing and support activities for transportation

9

3 - Postal and courier activities

I - Accommodation and Food service activities

N

5 - Accommodation

® 56 - Food and beverage service activities

134
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e J - Information and communication
e 58 - Publishing activities
e 59 - Motion picture, video and television programme production, sound

recording and music publishing activities

[ ]
N

0 - Broadcasting and programming activities

[ ]
|CJ\
—

- Telecommunications

[ ]
|CJ\

- Information technology service activities

N

3 - Information service activities

e K - Financial and insurance activities
® 64 - Financial intermediation, except insurance and pension funding
® 65 - Insurance, reinsurance and pension funding, except compulsory social security
® 66 - Other financial activities
e L - Real estate activities
° 8 - Real estate activities

e M - Professional, scientific and technical activities

(@)

9 - Legal and accounting activities

[
~

0 - Activities of head offices; management and management consultancy activities

[
~

1 - Architecture and engineering activities; technical testing and analysis

e 72 - Scientific research and development

[
~

3 - Advertising and market research

e 74 - Other professional, scientific and technical activities

~J

5 - Veterinary activities

e N - Administrative and support service activities

e 77 - Rental and leasing activities

e 78 - Employment activities

e 79 - Travel agency, tour operator and other reservation service activities
e 80 - Security and investigation activities

e 81 - Services to buildings and landscape activities

e 82 - Office administrative, office support and other business support activities

® O - Public administration and defence; compulsory social security

e 84 - Public administration and defence; compulsory social security
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P - Education
e 85— Education
Q - Human health and social work activities
e 86 - Human health activities
e 87 - Residential care activities
e 88 - Social work activities without accommodation
R - Arts, entertainment and recreation
e 90 - Creative, arts and entertainment activities
e 91 - Libraries, archives, museums and other cultural activities
e 92 - Gambling and betting activities
e 93 - Sports activities and amusement and recreation activities
S - Other service activities
e 94 - Activities of membership organizations
® 95 - Repair of computers and personal and household goods
e 96 - Other service activities
T - Activities of households as employers; undifferentiated goods- and services-
producing activities of households for own use
e 97 - Activities of households as employers of domestic personnel
e 98 - Undifferentiated goods- and services-producing activities of private
households for own use
U - Activities of extraterritorial organizations and bodies

e 99 - Activities of extraterritorial organizations and bodies
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NWI?@”I‘MﬂTi%onﬂ‘]Ji%!ﬂﬂQﬂﬁTﬁﬂ‘iﬁJ ISIC Rev. 4 (draft) Code 2520

Hierarchy

Section: C - Manufacturing

Division: 22 - Manufacture of rubber and plastics products
Group: 222 - Manufacture of plastics products

Class: 2220 - Manufacture of plastics products

Explanatory note

This class comprises processing new or spent (i.e. recycled) plastics resins into
intermediate or final products, using such processes as compression molding; extrusion molding;
injection molding; blow molding; and casting. For most of these, the production process is such

that a wide variety of products can be made.

This class includes:
- manufacture of semi-manufactures of plastic products:
- plastic plates, sheets, blocks, film, foil, strip etc. (whether self-adhesive or not)
- manufacture of finished plastic products:
- plastic tubes, pipes and hoses; hose and pipe fittings
- manufacture of plastic articles for the packing of goods:
- plastic bags, sacks, containers, boxes, cases, carboys, bottles etc.
- manufacture of builders' plastics ware:
- plastic doors, windows, frames, shutters, blinds, skirting boards
- tanks, reservoirs
- plastic floor, wall or ceiling coverings in rolls or in the form of tiles etc.
- plastic sanitary ware like plastic baths, shower-baths, washbasins, lavatory pans,
flushing cisterns etc.
- manufacture of plastic tableware, kitchenware and toilet articles
- cellophane film or sheet

- manufacture of resilient floor coverings, such as vinyl, linoleum etc.
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- manufacture of artificial stone
- manufacture of diverse plastic products:
- plastic headgear, insulating fittings, parts of lighting fittings, office or school supplies,
articles of apparel (if only sealed together, not sewn), fittings for furniture, statuettes,
transmission and conveyer belts, self-adhesive tapes of plastic, plastic wall paper, plastic shoe

lasts, plastic cigar and cigarette holders, combs, plastics hair curlers, plastics novelties, etc.

This class excludes:
- manufacture of plastic luggage, see 1512
- manufacture of plastic footwear, see 1520
- manufacture of plastics in primary forms, see 2013
- manufacture of articles of synthetic or natural rubber, see 221
- manufacture of plastic furniture, see 3100
- manufacture of mattresses of uncovered cellular plastic, see 3100
- manufacture of plastic sports requisites, see 3230
- manufacture of plastic games and toys, see 3240
- manufacture of plastic medical and dental appliances, see 3250
- manufacture of plastic ophthalmic goods, see 3250

- manufacture of plastics hard hats and other personal safety equipment of plastics, see 3290
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9 o Y o @ I Aq Y . A
PBYANTNTIVIANT IFWAINUYDI 15314108197 1$N32UIUMT blown film extrusion (1399 1)

NIZUIUNISHAR
Faziden fina | we | mslEwdsawliih WUHANER uuWansIN | SECHawdn | SECTIW HIEINE dagaunstindan
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
5UIUATON Blown Film | TBC-1 17.83 33.80 38.41 0.527 0.464 Jasauitaunsos
5UUATOI Blown Film | TBC-6 16.83 31.02 3525 0.543 0.477 Jasuitaunios 100.00
Heater 7.28 31.02 3525 0.235 0.207 4328
Blower 234 31.02 35.25 0.075 0.066 13.90
Extruder 6.04 31.02 35.25 0.195 0.171 35.90
duduqveuniouthng 1.16 31.02 35.25 0.038 0.033 691
59uIUA584 Blown Film | TBC-10 17.74 36.14 40.84 0.491 0.434 Jaswiunse
1504 Blown Film INL-9 3271 71.00 79.87 0461 0410 591 TB8-9 &§in 100.00
TB-8 1637 3538 39.79 0463 0411 50.05
TB-9 10.92 35.63 40.07 0.306 0.272 3337
1n503AA Inline INL-9 5.42 71.00 79.87 0.076 0.068 16.58
')‘
sauiaupunala 505.35 917.99 1096.14 0.550 0.461 100.00
urun Line A 5358 299.78 340.36 0.179 0.157 10.60
urunt Line B - 65.70 72.98 - - Tiiawsotauen1d 0.00
w1 Line C 161.46 247.88 273.30 0.651 0.591 31.95
uruni Line D 29031 370.33 482.48 0.784 0.602 57.45
UHUNGA Line A = 116.91 130.68 = - limusadauen’ld
HNUAGA Line C 74.93 549.13 608.76 0.136 0.123
uHUANH 24.95 119.11 119.11 0.209 0.209
uHUAYaDIA 284.39 875.00 875.00 0.325 0.325
Swazidua e | whe [ msliwdanlvidh UM UHHAATIN | SECHawan | SECTIM HEINEG dadaumslniaan
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Air Compressor 45 kW 103.85 917.99 1096.14 0.113 0.095 5 3 19504 -
Cooling Tower 20 Ton 11.6 917.99 1096.14 0.013 0.011 - -
dninau . - 315 917.99 109614 0.034 0.029 - -
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PBYANITNTIVIANT IFWAINUYDI 1531UA 108197 1$N32UIUMT blown film extrusion (1397 2)

NITVIUMINAN
F1eaziden fina | wie | msldwdenldih | wwmanda | wwsdasin | SECwanda SEC3M HHEING Fadumslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
santunsoatige No. | BYI10 17.46 62.19 62.19 0.281 0.281 - 100.00
Motor Extruder - - 14.80 62.19 62.19 0.238 0.238 - 84.78
druduueunios - - 2.66 62.19 62.19 0.043 0.043 1304510 YEI 15.22
saianiouhne No. BQ 05 28.26 47.67 54.12 0.593 0522 - 100.00
Motor Extruder - - 11.94 47.67 54.12 0.251 0221 - 42.25
dduean3 e - ] 16.32 47.67 54.12 0.342 0.302 19509090 Queen's 5775
santunsoatige No. | Bz2s8 2081 62.59 62.59 0.333 0.333 1n30410 Thai Bags 100.00
urunithge 91019 1 - - 257.87 58225 630.14 0.443 0.409 - -
uwumﬂma 2117 2 - - 418.54 860.20 957.38 0.487 0.437 - -
UHUNAR - - 46.79 1525.71 1775.90 0.031 0.026 - -
inoanaouiiia - - 46.47 112.23 112.23 0.414 0.414 - -
inFoanaIi - - 8.88 - - - - - -
Utility
Sazdua fing wiag | maldndsawldih | wumenda | wwm@asan | SECwawdn SEC3% HIEITG) Fagmumslindanu
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Utility upunin1 01015 1 - - 12.05 58225 630.14 0.021 0.019 - 100.00
WaauILUIWo I - - 3.01 582.25 630.14 0.005 0.005 - 24.98
dan'lu - - 3.67 582.25 630.14 0.006 0.006 - 30.46
uAEIN - - 537 58225 630.14 0.009 0.009 - 44.56
Utility upuni)1 91013 2 - - 438 860.20 957.38 0.005 0.005 awnsodaldmii -
HAIEIN - - 4.38 860.20 957.38 0.005 0.005 - -
Utility SIWNITHAR - - 110.17 1442.45 1587.52 0.076 0.069 - 100.00
Cooling Tower - - 8.09 1442.45 1587.52 0.006 0.005 - 7.34
TTUVOADIMA - - 10208 1442.45 1587.52 0071 0.064 - 92.66
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Joyamsairaiams dmasauveslssnudiednildnszuiums film extrusion

R M3 landeanlih HANAA SEC
NIZUIUMITNAR
kwh/hr kg/hr kwh/kg

Lﬂé@\i cast film 57.90 100.0 0.579
Lﬂ?m laminate solvent hotoil 12.55 655.0 0.019
1A54 laminate solvent heater 76.65 675.0 0.114
MAIN 1nFossia Slit 1333 705.0 0.019
MAIN 1n30@a%04 9.75 100.0 0.098
19309590 motor +heater 162.14 180.0 0.901

Utility ms s Wil

kwh/hr

Chiller] Facl 7.843
Chiller2 Facl 15.008

Chiller3 Facl 12.954
Chiller Fac2 39.918
pump cooling tower facl 3.703
Fan cooling tower facl 1.359
Cooling Tower fac2 2.223
Hot Oil Boiler 8.629
Air Compressor fac 1 11.22
Air Compressor fac 2 25.341
Blower facl 2.078
office mainl 10.068
office main2 9.954
33U 150.30
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YBYANIATIVIANT IFWAINUYDI 1531UAI0819N 1FN32UIUNT sheet extrusion (1599 1)

175

NIZUIUNMSHEA
3wazden wina | wuoe mslindaannlviih UUHANAR UUHEATIN SECHaNGn SEC33 Hanetie) dadmmslindany

kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
SIUA3 09 Sheet Extrusion Ex.03 - 63.06 260.96 32534 0.242 0.194 100.00
Heater extruder - - 21.22 260.96 325.34 0.081 0.065 33.64
AUBU7VPUATEI No.Ex.03 - - 4184 260.96 325.34 0.160 0.129 66.36
5?1!!?]?'60 Sheet Extrusion Ex.04 - - 36.12 81.06 93.47 0.446 0.386 100.00
Cylinder Temp. Control - - 2.95 81.06 93.47 0.036 0.032 8.17
AIUBUNYBUATDI No.Ex.04 - - 33.17 81.06 93.47 0.409 0.355 91.83
S9A5 99 Sheet Extrusion Ex.06 - - 75.43 100.19 130.51 0.753 0.578 100.00
Heater extruder - - 19.56 98.03 3 0.200 - 25.93
Motor Control - - 10.82 100.19 130.51 0.108 0.083 14.34
Cylinder Temp. Control - - 11.89 100.19 130.51 0.119 0.091 15.76

S10mMznT09 Sheet
Chiller - - 18.43 100.19 130.51 0.184 0.141 24.43
Extrusion 6

AIUBUN VB UAT DI No.Ex.06 - - 14.74 100.19 130.51 0.147 0.113 19.54
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ﬁumgaﬂﬁmnmmﬂwawmmmTimumﬂmm%ﬂixmumi sheet extrusion (Ii\i‘ﬂ 1) (99)
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Utility
3wazden wina | wuoe mslindaannllih UUHANER HILHAATIN SECHaNGn SEC33 Hanetie) dadmmslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Cooling Tower 1 hp 0.744 - = - - Fan
Air Compressor (Piston Type) 10 hp 2.95 y E - - No. AC-5
Air Compressor (Piston Type) 15 hp 9.54 1AUATDA - - - No. AC-6 9NN Sheet Extrusion
Air Compressor (Piston Type) 10 hp 5.10 g 5 - - No. AC-7
Air Compressor (Screw Type) 20 hp 9.62 ¥ \ - - ,
18N UN Thermoform
Air Compressor (Screw Type) 50 hp 35.87 ; - - -
Chiller No.1 60 TonR 24.04 - % - - ,
18LWUN Sheet Extrusion
Chiller No.2 40 TonR 19.21 3 H - -
Vacuum Pump - - 13.2 = - - - 2 %@
U9 UWUN Thermoforming - - 2.77 = - - -
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YDYANIATIVIANT IFWAINUYDI 1531UAI0819N 1FN32UIUNT sheet extrusion (1597 2)
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N3ZUIUNIIHAN
Az Thy e | msliwdenullih | wwwendn | unnaasin | SEcwawan SEC3U HMENTO) Faagwnslindsau
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Lﬂ%ﬂ\? Sheet Extrusion No.Ex.05 15\1#2 52143 1057.34 1112.73 0.493 0.469 a'mmﬂﬁmas’im 100.00
531!1’7%&?1?@\7 Sheet Ex.05 No.Ex.05 Tsa#2 525.60 1057.34 1112.73 0.497 0.472 NNNMTATIVIA 100.00
Main Dirve 410.21 1057.34 1112.73 0.388 0.369 78.05
Other Mian Drive 38.33 1057.34 1112.73 0.036 0.034 7.29
Heater 77.06 1057.34 1112.73 0.073 0.069 14.66
531/7’%?&?734@\7 Sheet Ext.01 No.Ext.01 Tsa#1 97.30 394.44 441.32 0.247 0.220 iﬂi?ﬂﬁilﬂ?ﬂﬁ 100.00
Main Drive 72.02 394.44 441.32 0.183 0.163 74.02
Heater 25.27 394.44 441.32 0.064 0.057 25.98
Lﬂ?ﬂ\? Sheet Extrusion No.Ext.04 Tsa#1 105.48 302.52 344.87 0.349 0.306 %ﬂiﬂmﬁﬁlﬂ?ﬂﬁ

LLT



9 o Y o o 1 Aq Y . ~ '
ﬁumgammmmﬂmﬂwawmmmTimumamm%ﬂizmumi sheet extrusion (15\1‘1/] 2) (910)
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Utility
eazden Thee) e | msliwdenullih | wwwanda | uuwdasin | SEcwawdn SEC3U HMENTiO) Fagwnslindsau
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Tsawan # 1 159 Liner&Bed Assesory
TEUUOADINA - - 2248 4 . . i . _
suuinnudu - - 74.86 g , _ _ j i
Cooling Tower - - 16.76 ’, L - _ _ _
T3andn #2 Tsuihidae
FZUUTADINA - - 173.45 - b , _ i B
Cooling Tower - - 57.17 - F - - _ _

HULHA Tsaw@n # 1 WaRdIeNAAAN 3 Sheet Extrusion+Thermoforming {8 159080 # 2 WAA Liner&Bed Assesory 1 Sheet Extrusion+Thermoforming+Rotational Molding
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YBYANTATIVIANT IFWAINUYDI 1531UAI0819N 1FN32UIUNT sheet extrusion (1599 3)

o

5180z1080 he) wie | mslindsauldih | wumende | wundasin | SECwandn | SEC3IM HAEITA daarunslindanu
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
UNUD Sheet Extrusion 1534 791.96 1,030.22 1,030.32 0.769 0.769 laisaw UTILITY
NIZUIUNIINEN
TIA5 09 Wellex 90/65 Wellex 90/65 143.66 227.01 227.06 0.633 0.633 Sasmiunses 100.00
Main Extruder 82.15 227.01 227.06 0362 0362 57.18
Main Co-Extruder 3331 22701 227.06 0.147 0.147 23.19
Vacuum Pump 10.90 227.01 227.06 0.048 0.048 7.59
Polishing 13.87 227.01 227.06 0.061 0.061 9.65
Motor Crusher 343 227.01 227.06 0.015 0.015 2.39
dnduveUATBIWellex 90/65 28.30 227.01 227.06 0.125 0.125 19.70
1754 Sheet Extrusion GM 90 110.47 214.89 214.90 0.514 0.514 a3 miaunso 100.00
UTILITY ugun Sheet Ex. T594
Cooling Tower 51.80 1030.22 1030.32 0.050 0.050
Air Compressor 54.20 1030.22 1030.32 0.053 0.053
NIZUIUNIINEA
TINIA504 Sheet ExtrusionEFL EFL 1593 137.56 189.52 288.17 0.726 0.477 15 1hnTse 3 100.00
Motor Load DC 69.92 189.52 288.17 0.369 0.243 14 1henTse 3 50.83
Load Center 6.62 189.52 288:17 0.035 0.023 1¥ W #0nTse 3 481
Heater 1 3627 189.52 288.17 0.191 0.126 19 1#nTs9 3 26.36
Heater 2 2.75 189.52 288.17 0.015 0.010 19 1#hnTse 3 2.00
Vacuum Pump 22.00 189.52 288.17 0.116 0.076 1419107549 3 15.99
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PoYANITNTIVIANT IFWAINUYDI 1531UAI0819N 1HN32UIUNT pipe & tube extrusion (15991 1)

180

NITVIUMINAN
518021080 Thte) wig | msldwdsaldih | wumanda | wwn@asiu | SECwawda SEC3% HIIHE) Faaumslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
TN Pipe Extrusion 732.50 1,297.40 1,297.40 0.565 0.565 100.00
NIZUIUMITHAR 335.50 1,297.40 1,297.40 0.259 0.259 43.07
UTILITY 397.50 1,297.40 1,297.40 0.306 0.306 54.27
ﬁ'auéiuﬂ] 19.50 1,297.40 1,297.40 0.015 0.015 2.66
Lﬂ?@i Pipe Extrusion Ex.202 15.85 167.81 167.81 0.0944 0.0944 IMNIZYA Extruder
Lﬂ%iﬂﬂ Pipe Extrusion Ex.213 27.10 366.17 366.17 0.0740 0.0740 MNIEYA Extruder
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YoYANITNTIVIANT IFNAINUYDI 1531UAI0819N 1HN32UIUNT pipe & tube extrusion (1599 2)

A A v
1AI931NM133330

a KWh/%¥. | nanan/va. SEC
(nN.)

1 51882198AN15ATIVIAATON PVC no.9 23.045 179.21 0.129
2 |5wazideamsnsnniamied PVC no.ll 27.556 157.17 0.175
3 51082198ANIATIVIAATOL PVC no.12 21.161 62.88 0.337
4 |5wazeeaminsiamied PVC no.19 29.225 78.83 0.371
5 |s19az@eansnsvianied PVC no.25 46.503 357.29 0.130
6 |51992108AM5A5I9IAATEY PVC no.28 36.53 221.63 0.165
7 |51wazBeansnsaianied PVC no.29 48.675 355.13 0.137
8 [5199z@8ANIRTI193AATEY PVC n0.30 main 63.551 333.00 0.191
9 |5100288AN5A329IAATE9 PVC no.30 heater 8.388
10 |510a288amsn3293AIRT89 PVC no.41 35.502 218.54 0.162
11 [570029eamsnsiaianied PVC no.44 56.009 256.58 0.218
12 |51wazBeamsnsdiamied PVC no.47 31.268 103.79 0.301
13 [5190zBeansnsiaianied PVC no.50 29.209 107.75 0.271
14 |57082198amM5n399I21A389 PVC no.57 35.292 167.75 0.210
15 [510029uansn319iAnI0d PVC no.62 23.643 150.21 0.157
16 |51082188AM503293A1AT89 PVC no.63 35.073 148.75 0.236
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VoYANITNTIVIANT IFNAINUYDI 1531UA 08197 1¥N32UIUMS profile extrusion (1597 1)

182

31801980 wina | v [ osldwdeawldih | wnwerda | wusBasan | SECwawde SEC3% HMENTiF) dadunslindanu
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Ts9 Profile Extrusion 983.20 962.16 962.16 1.022 1.022 100.00
NILUIUNMIHAN 671.75 962.16 962.16 0.698 0.698 68.32
UTILITY 138.59 962.16 962.16 0.144 0.144 14.10
daudue 172.87 962.16 962.16 0.180 0.180 17.58
1304 Profile Extrusion | No.10 37.24 63.32 63.32 0.588 0.588 Fundog 100.00
Motor Extruder 7.23 63.32 63.32 0.114 0.114 19.42
Puller+Vacuum Unit 26.31 63.32 63.32 0.416 0.416 70.66
daué‘uqmmm?‘m No.10 3.69 63.32 63.32 0.058 0.058 9.92
!ﬂ?@\i Profile Extrusion No.24 12.11 28.49 28.49 0.425 0.425 i]uﬁﬁlﬂé@ﬁ 100.00
Motor Extruder 5.10 28.49 28.49 0.179 0.179 42.09
Puller+Vacuum Unit 6.29 28.49 28.49 0.221 0.221 51.93
A119UUDUATDA No 24 0.72 28.49 28.49 0.025 0.025 5.98
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VoYANITNTIVIANT IFNAINUYDI 1531UA 108197 1¥N32UIUMS profile extrusion (1597 2)

A A Y
IAIDINATIVIN

a1y KWh/¥3. |  time | Hawan/a. SEC
W (kg/hr)

1 i'lﬁlﬁm%ﬂﬂﬂ'li@]i')ﬁ]'?]}ﬂ MDBI1 102.871 82.25
2 i”lflﬂ%t%f]ﬂﬂ?iﬁi’m}jﬂ MDB2 56.248 50.05
3 iWﬂﬁglaﬂﬂﬂTiﬂﬁ'ﬁlfjﬂ office 12.193 14.35
4 51992198ANIATIIA main QC 7.715 33.55
5 51902108AN15953939 chiller 280,000 btu 32.254 37.20
6 51982108AN15A523A Aircompressor 1 1kW 7.639 20.50
7 51902108AN15M593A LA 20 hp 4.435 11.15 100 0.044
8 ﬁ”lflﬂ%!ﬁﬂﬂﬂ?i@]i?ﬁl’ojﬂ EXTRUDER 65 mm. E1 5.759 13.25 14.80 0.389
9 51902108AN15A52930 EXTRUDER 65 mm. E4 8.87 69.35 10.07 0.881
10 i'lﬁlﬁglaﬂﬂﬂﬁ'@i?‘ﬂi@ EXTRUDER 65 mm. E5 6.4 8.35 11.75 0.545
11 51992108AN15A52938 EXTRUDER 30 mm. E6 1.528 11.95 7.12 0.215
12 i'lflﬁglaﬂﬂﬂ1§ﬁi'm"iﬂ 112 : 50 ton 5.993 16.25 5.74 1.045
13 51902108AM15A5293A 111 50ton 4.625 18.25 9.27 0.499
14 'iWEJﬁglaﬂﬂﬂ'li@i'ﬁ]%ﬂ 19 : 60 ton 4.471 27.40 17.31 0.258
15 518ﬂglaﬂﬂﬂ1iﬁiﬁﬁ]gjﬂ 17 :75 ton 9.772 24.05 2.38 4.106
16 51002108AN15A52939 16 : 130ton 5.105 30.00 7.26 0.703
17 518ﬁ$t§8ﬂﬂ15@]53ﬂ5’ﬂ B1 : 300 ton 18.94 12.45 24.56 0.771
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VoYANITNTIVIAN 1WAV 1531UAI0819N 1$N32UIUNT laminating (1599 1)

184

NIZLIUMINEN
318azvea wna | wide | msldndsnudih | wuwewnda | wwm@asin | SECwawdn SEC3% HIEIHE) Fadumslindanu
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
1A Laminate - - 62.59 314.87 314.87 0.199 0.199 InaUUON Jammeinio
1ATOIARALHLT Y - - 10.51 54.67 54.67 0.192 0.192 No.2,3,5.6 -
1n509iAINTA - - 4.90 252.00 252.00 0.019 0.019 -
1ATOINUNIIIU No.15 - - 18.08 872.90 872.90 0.021 0.021 -
1ATOINUNIIIU No.2 - - 16.80 619.64 619.64 0.027 0.027 -
nFesiuiiay 1y - - 1.72 184.25 184.25 0.009 0.009 -
LUHUAE - - 5.30 2312.64 2312.64 0.002 0.002 WuAugetBuyin -
Utility
51azdun fina | wide | msldwdsnuddih | wuwewda | wwm@asan | SECwWawdn SEC5% HINEIHR Faaunslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Air Compressor (Piston Type) No.3-8 - 41.70 ﬂﬂ'1Eflﬁ’u,wuﬂmuazmi@m&’umﬂ Jasmiuiu 4 1700
Air Compressor (Piston Type) No.1-2 - 7.56 1eliunun Tape Extrusion 37U Air Dryer A
Chiller No.2,3 40 TonR 108.47 - - - - Comp+Pump
Chiller No.6 13 TonR 13.317 = : - - Comp+Pump
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VoYANITNTIVIAN 1WAV 1531UAI0819N 1¥N32UIUNT laminating (1597 2)

185

NIZUVIUNIIHAN
31azPYn wna| wie | msldwdsaldih | wuwanda | wus@asiu | SECwowdn SEC3I% HIEIHE) Fadwumslindaay
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
19504 Laminate 93.16 264.23 264.23 0.353 0.353 - -
Utility
31azPYn ina| wise | asldvdenuduih | wuwenda | wuwdasiu | SECwawdn SEC3M MMENTiF) Fadunslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Air Compressor (Piston Type) 10 hp 9.37 1 3 - - IATIMAU 4 Lﬂ%ii]ﬁ -
Air Compressor (Screw Type) 50 hp 42.09 > 3 - - - -
WABNTZUIWOINA - - 3.8 - - - - - -
LEIAI o4 Clean Room - - 226 ¢ v - - - 16.75
1$191717 #1049 Clean Room - - 112.36 : - - - - 83.25
5IuHB4 Clean Room - - 134.96 : z - - - 100.00
dninau+lsuemea - - 31.7 - - - - - -
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VoYANITNTIVIAN 1WAV 1531UAI0819N 1¥N32UIUNT laminating (1599 3)

186

NIZUIUNIHAN
51azdun ine e | msldwdsaudiih | wuwewnda | wwm@asin | SECwawan SEC53% HHEIHA Faaunslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
1304 Laminate No.3 - 63.24 275.31 295.42 0.230 0214 - -
UTILITY voa 1541
5180 fine g [ asliwdsandih | wuwande | wuwedasan | SECwawdn SEC3% HIEITE) Faaunslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Air Compressor 2 Lﬂ%‘(’eN 20.27 - 3 - - ’1]'1EW%\11N 1 -
Chiller 2 0 53.15 - - - - 101304 Tape Ext. 3-4 -
Cooling Tower 1 i 0.73 - A - - 918441 Chiller -
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VoYANITNTIVIANT 1WAV 1531UAI0819N 1¥N32UIUNT laminating (1597 4)

187

NITVIUNISHAA
TeazPun fina v | msliwaaadilih HU.NANAN HULNEASIN | SECHanan SEC5 HIINE) Fadumslinasanmy
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
!ﬂ?ﬁ]\i Laminate No.LM 4291 306.94 313.27 0.140 0.137
Lﬂ?@ﬁﬁﬂﬁﬂ3u+ﬁﬂ (Inline) No.RT2 4.95 187.33 187.33 0.026 0.026
insouinaz lu No.PR5S 1.94 81.77 81.77 0.024 0.024
Utility
31801980 nne v | nsldndsandih | wwwandn | wwn@ason | SECwanda SEC3M MAENTE) dadumslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Air Compressor (Piston) 10 hp x2 - 8.54 < - - - YUHUANDINTY
Air Compressor (Screw) 22 kW x2 - 40.82 - - - - ‘dwm?mTape Ex.59111 1
Chiller 30 TonR 50.78 ; . - - ﬁiTEJLﬂ?ENTape Ex.5+Repellet
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PoYANITNTIVIANT IFWAINUYDI1531UAI0819N 1FN32UIUNS calendering (1599 1)

N3ZUIUNIIHAA
31881980 fina | wuse | msldnwdenudvlih| wuwondn | wwsdasin | SECwowdn | SECsIM Haneve dadaumslindeny
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
130 Tuidy - - 98.37 942.94 1049.75 0.104 0.094 - 35.42
Mixing1 - - 40.82 942.94 1049.75 0.043 0.039 - 14.70
strainer - - 48.53 942.94 1049.75 0.051 0.046 - 17.47
Mixing2 - - 38.52 942.94 1049.75 0.041 0.037 - 13.87
Calenderl - - 5.44 942.94 1049.75 0.006 0.005 - 1.96
Calender2 - - 42.74 942.94 1049.75 0.045 0.041 - 1539
Pump Hydrolic+uaeainaniiunied - - 3.29 942.94 1049.75 0.003 0.003 - 1.18
394 Calendering - - 277.70 942.94 1049.75 0.295 0.265 3913 Calendering 100.00
1n3096Aa1 - - 34.20 - - - - - -
130901 - - 35.00 - - - - - -
Oven 15 m. - - 32.40 J - - - - -
334 Oven 20m. - - 60.82 768.09 768.09 0.079 0.079 - 100.00
191191 20 m. - - 37.92 768.09 768.09 0.049 0.049 - 62.35
32UU1N1TAATUYDY Oven 20m. - - 22.90 768.09 768.09 0.030 0.030 Y0doven 20 m 37.65
Utility
31881980 fina | wise | malindesnulvlih | wuwowdn | wwndasin | SECwewdn | SECsIM Haneve dadaumslindeny
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Cooling Tower - - 8.46 - - - - 39U Fan+Pump -
Air Compressor 37 kW 31.46 - - - - smﬁqm%"m -
Boiler 3.6 Ton/hr 5.02 . A 7 - mwwm?‘m -
Hot Oil - - 3045 ) ] - - 51A309+Pump Hot Oil -
szuuiluthilzih - - 10.60 - - - - Pump 111 a7 -
dninauayiesra . C 521 - y \ \ - -

188
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PBYANITAIIVIANT IFWAINUYDI1531UAI0819N 1FN32UIUNS calendering (1597 2)

NIZUIUNIHAN
s1azden it vy | aslindsaulidh | wumanda | wwe@asin | SECwawdn SEC3M HIEIHR dadumsldndanu
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
in30q Calendering No.1 407.19 789.55 884.94 0.516 0.460 smA5e4 + Utility 100.00
ASZUIUMIIHAA 181.45 789.55 884.94 0.230 0.205 MWIZMTHAN 44.56
Extruder 114.43 789.55 884.94 0.145 0.129 28.10
Calender 56.17 789.55 884.94 0.071 0.063 13.80
Cross Cutter Inline 2.2 789.55 884.94 0.003 0.003 0.55
Crusher 8.63 789.55 884.94 0.011 0.010 2.12
UTILITY 225.74 789.55 884.94 0.286 0.255 1N Utility 55.44
Chiller 52.59 789.55 884.94 0.067 0.059 12.92
Heating&Cooling Mixer 11.27 789.55 884.94 0.014 0.013 2.77
Heating&Cooling Pump 97.73 789.55 884.94 0.124 0.110 24.00
WAIEI 54.15 789.55 884.94 0.069 0.061 13.30
WaauszueeInd 9.98 789.55 884.94 0.013 0.011 245
in30q Calendering No.2 413.23 555.89 624.19 0.743 0.662 SATe + Utility 100.00
nITUIUNIIHAN 173.44 555.89 624.19 0.312 0.278 RWIEMIHTN 41.97
Rawmaterial Mixer 3.77 555.89 624.19 0.007 0.006 0.91
Extruder 88.81 555.89 624.19 0.160 0.142 21.49
Calender 56.81 555.89 624.19 0.102 0.091 13.75
Crusher 24.04 555.89 624.19 0.043 0.039 5.82
UTILITY 239.79 555.89 624.19 0.431 0.384 1MW Utility 58.03
Chiller 52.59 555.89 624.19 0.095 0.084 12.73
Heating&Cooling Mixer 35.93 555.89 624.19 0.065 0.058 8.70
Heating&Cooling Pump 87.13 555.89 624.19 0.157 0.140 21.09
WAIHI 54.15 555.89 624.19 0.097 0.087 13.10
NAaNIZUIB IS 9.98 555.89 624.19 0.018 0.016 2.42

189

681



9 o Y o o I Aq Y . ~ '
sllﬂﬂsljflﬂ”lﬁ@]i'li]?ﬂﬂ"liolﬂfwaﬂxﬂusll@ﬁIE\NTLWI’JBEJNVIGLGD'ﬂix‘]J'JHﬂ”Ii calendering (Ii\i‘ﬂ 2) (910)

190

NIZUIUMINGAA
S1azIvYA Aina | we | msldwdsandvih | wwmen@e | uuw@esiu | SECwawdn SEC3M MIENTiF) dadaumslndanm
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Lﬂ?ﬂ\? Slitter 1.94 1,411.76 1,411.76 0.001 0.001
Lﬂéﬂ\i Cross Cutter 1.16 47.68 47.68 0.024 0.024
17304 Sear Polar I 1.08 - - - - vz Iaaulal
1504 Sear Polar 1 2.89 - X - - vazasviaaual
Utility
seazdun Thie) wig | malewdsnudih | wuwandn | wuwe@asin | SEcwandn SEC5¥ HINIYie) Fadmmalindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Fan Cooling Tower - - 9.81 3 g - - - -
Pump Cooling Tower+
- - 174.8 : - - - - -
Pump Chiller
TLUVOADINA - - 252.40 - - - - - -
Control Boiler - - 40.9 = - - - - -
HENEINUAHUN Cross Cutter - - 423 - - - - - -
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9 o Y o o " Aqy . ~
YoYaNITNTINIANI 1FNEINUYD 1531UA 108197 19N 32UIUMT blow molding (1339 1)

31881980 Wl v | maldwdsnuldih | wuwewda | uumBasin | SECwanda | SEC3w | wanewmg | dadwnslindaa
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
SN UAIATET 500 - 14.9983 6.55 9.28 2.291 1.617 Double 100.00
chiller for 500 - 1.6597 6.55 9.28 0.254 0.179 11.07
duqveunsouth 500 - 13.3386 6.55 9.28 2.038 1.438 88.93
FUIMUAIATEN 1500 - 18.0152 11.31 15.99 1.592 1.127 Double 100.00
chiller for1500 - 2.4152 11.31 15.99 0.213 0.151 13.41
duqueanieth 1500 - 15.6000 1131 15.99 1.379 0.976 86.59
SINNINUAATOT 1500 - 18.0454 10.08 13.30 1.790 1.357 Single 100.00
chiller for 1500 . 2.4323 10.08 13.30 0.241 0.183 13.48
duqveunsouih 1500 - 15.6131 10.08 13.30 1.549 1.174 86.52
SN UAIATET 3000 - 22.9194 23.43 40.04 0.978 0.572 Double 100.00
chiller for 3000 - 5.0900 2343 40.04 0.217 0.127 22.21
duqveunTan 3000 - 17.8294 23.43 40.04 0.761 0.445 77.79
FUIIMUALATE 5000 . 29.2888 22.61 33.27 1.295 0.880 Single 100.00
chiller for 5000 - 5.5635 22.61 33.27 0.246 0.167 19.00
duaveunIouth 5000 - 23.7253 22.61 33.27 1.049 0.713 81.00
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Foyansni19iams lFnasanveslsenuded s sz uaums blow molding (1597 1) (A0)

NIZUIUNMINAA
ERUCEIGE wna | we | msldwdsandllih | wuwewnda | wnwdason | SECwawdn | SECsaw | wanemg | dadaumslindea
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
FwranuAASaq 5000 - - 45.9664 43.59 68.44 1.054 0.672 Double 100.00
chiller for 5000 - - 5.3700 43.59 68.44 0.123 0.078 11.68
duqueunseuih 5000 - - 40.5964 43.59 68.44 0.931 0.593 88.32
!ﬂéﬂﬁﬂ 50 Ton 4.0930 2.67 2.85 1.531 1.437 direct force
!ﬂ?ﬂﬂaﬂ 90 Ton 9.3149 6.06 7.75 1.538 1.202 direct force
in3paAnaAnINDS - - 0.7410 : - - - - -
!ﬂéﬂ\iﬁﬂgu - - 4.3290 165.8400 165.8400 0.026 0.026 - -
13 0IUAIAY - - 5.5300 - - - - - -
WHBITA indeuthudazinieszfinieainindusiolfudazindod lgamsuaaamsldndsnuvouniouihuaziniesinindunoniu
Utility
51891089 wna | wie | mslywasoulidh | wuwen@n | wuw@asin | SECwawdn | SECsIM | nanems | dadaunslindanu
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Air Cmprssor no.4 75 kW 51.50 - - - - -
Air Cmprssor no.5 55 kW 16.29 1 - - - -
Air Cmprssor 37.5 kW 31.69 - - - - -
Cooling Tower 334 - - 38.12 € - - - Fan+pump
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Joyamingdnians ldnasnuvesTsenuie619i 140520713 blow molding (1597 2)

193

NIZUIUNINAN
318021080 wna | e | msldwdsaulddh | vwwanda WS SECWawdn | SECuW.5IW HIEIH) Fadwmslindsa
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
791 1A T091)1 No.3 - - 59.5932 87.28 122.66 0.683 0.4858 100.00
mixer 3 - - 0.1156 87.28 122.66 0.001 0.0009 0.19
FANTLAZVALAY - - 9.4570 87.28 122.66 0.108 0.0771 15.87
druduueunieutiiNo.3 - - 50.0206 87.28 122.66 0.573 0.4078 1%4iuB191n Chiller 393 83.94
790 15 0911 No.4 - - 96.2149 97.64 154.60 0.985 0.622 100.00
FANAULALUALAY - - 3.7988 97.64 154.60 0.039 0.025 3.95
Chiller 4 - - 17.7818 97.64 154.60 0.182 0.115 ondoathaminiy 18.48
dehumidifier - - 7.2047 97.64 154.60 0.074 0.047 Sendeuthaniniy 7.49
duduquounseut No4 | - - 67.4296 97.64 154.60 0.691 0.436 70.08
1n30eia 50 | Ton 3.8795 1.39 1.57 2.801 2.4662 %4118 Chiller 393
1n30ein 120 | Ton 7.0349 5.50 6.68 1278 1.0534 %4891 Chiller 393
1n30ada 168 | Ton 43025 3.12 4.19 1.379 1.0272 4hiudu97n Chiller 393
W8S Aﬂ?ﬂdlﬂﬂgﬂm?ﬂd7‘I?CompressedAir ﬂ?ﬂmidlﬂ\‘l Air Compressor 1AYINU
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Yoyamsni19iams ldnasanveslssnudedsilnszuaums blow molding (1547 2) (A0)

194

Utility
318az1Bn Aina | wiae| msliwdeanudvdh | wuwenda U5 SECHanda | SECHW.3IM HMEITiF) dadumslindaany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Chiller No.3 35-40 | TonR 13.0949 = - - - - -
Chiller No.4 35-41 | TonR 13.0949 - - - - - -
iziJU’ﬁll‘lfWChiller - - 30.96 B - - - - -
Cooling Tower fanl - - 2.38 F - - - - -
Cooling Tower fan2 - - 1.99 - - - - - -
Cooling Tower fan3 - - 2.29 - - - - - -
ﬁ&ﬂJ‘U‘ﬁlJlfWCooling Tower - - 28.5 = - - - - -
Air compressor - - 82.7 - - - - 3 air dryer -
ﬁwﬁmmuaﬁuq - - 14.9500 - X . . . i
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Joyamingrnianms ldnasnuvesTsenuie619i 19052013 blow molding (1597 3)
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NIZUIUNSHAA
31801980 Nne g | mslindsaudWih | wnwanda | wuw@asiu | SECwanaa SEC3 HINEIHR Fadwumslindanu
kwh/hr kg/hr kg/hr kwh/kg kwh/kg Y%
saun3eath 1000 1 - - 17.359 13.124 21.821 1323 0.796 100.00
Chiller - - 2333 13.124 21.821 0.178 0.107 Seaseuth 1000 1 13.44
Suqueuaseuth 1000 1 - - 15.027 13.124 21.821 1.145 0.689 86.56
w3oath 1500 1 - - 10.713 8.088 11.540 1.325 0.928 13§19 chiller -
sauneath 1500 i - - 10.586 9.408 13.957 1.125 0.758 11 VSD aufuaae 100.00
Chiller - - 0.707 9.408 13.957 0.075 0.051 Seaseuth 1500 luy 6.68
duqueuaseuih 1500 lny - - 9.879 9.408 13.957 1.050 0.708 93.32
suniouth 2000 - - 19.851 18.631 28351 1.065 0.700 100.00
Chiller - - 2.333 18.631 28.351 0.125 0.082 en3oatl 2000 111 11.75
duqueunseuth 2000 - - 17.518 18.631 28.351 0.940 0.618 88.25
saunseath 3000 - - 43337 25.849 45.607 1.677 0.950 100.00
Chiller 10 TonR 11.100 25.849 45.607 0.429 0.243 Seaseth 3000 1 25.61
Suqueunseuth 3000 - - 32.237 25.849 45.607 1.247 0.707 74.39
13097A 160 Ton 160 Ton 6.219 5.230 7751 1:189 0.802 -
195 0aMII 2 HScreen - - 10.106 47.580 47.580 0.212 0212 -

HU8Le)

5w mmnseaazszyy Neumatic 19 Compreesed Air 91MA503 Air Compressor|UATed AOT IV
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Yoyansni19iams lFnasanveslssnuded s sz uaums blow molding (1547 3) (A0)

196

Utility
T8azIoun T wie | maliwasnulddh | uuwanda | vuwdasiu | SEcwewdn SEC3M HINEIHG dagumslindanu
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Cooling Tower - - 54.989 = = - - Fan+Pump
Air Compressor 30 hp - 19.35 7 R - -
Air Compressor 50 hp - 33.535 4 . - -
Air Compressor 75 hp - 27.53 F 5 - -
Air Compressor 100 hp - 58.95 i 3 g -
Waay Evap - - 13.98 - - - -
dninam - - 25.7 - - - -
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Joyamingdnianms lnasnuvesTienuie619i 190520913 blow molding (1597 4)

ATTUIUMIHAA ms lgndeans lilih HANAA SEC
wSoathvianaradn kwh/kg kg/hr kwh/kg
Lﬂ%ifN BN3 53.71 32.73 1.641
Lﬂ?ﬂ\? BH152 24.19 11.08 2.183
Lﬂé@\i BH133 24.52 40.00 0.613
Lﬂé@\i BG1 50.29 30.18 1.667
Lﬂé@\i BF102 23.62 23.14 1.021
Lﬂé@\i BD108 24.62 8.40 2.931
59U 145.52
ATZUIUMIHAN M3 ey i HaWan SEC
w3osdarhang kwh/kg ke/hr kwh/kg
19304 1C105 7.39 5.76 1.284
19304 1C107 5.95 3.00 1.983
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Yoyansni19iams lFnasanveslssnuded s sz uaums blow molding (1597 4) (A0)

Utility msldndaanu Wi cwh/ ke Utility mslandenulih «wh/ ke

CH-SC-01 : Chiller 25 HP 10.972 AC-BG-02 n0.2 100HP 52.585
MAIN Pump Chiller 42.127 AC-BG-01 aircomp 100HP 50.824
CH-sc - 05 : Chiller 20 HP 11.418 AC-BG-03 75 HP 45.291
CH-IC-01 : Chiller 15 HP 10.701 AC-SC-02 100 HP 44.292
CH-WP-IC ﬂynﬁyw 15 HP 8.012 AC-SC-01 100HP 83.8
CH-BG-02 : Chiller 40 HP 34.647 3IN32VUOADINA 276.792
CH-BG-04 : Chiller 40 HP 23.793 Clean Room 62.838
Main Pump Chiller 32.581 TN 36.881
CH-SC-02 : Chiller 40 HP 32.617

- " 37U utility 583.379
FIAINIZUUNANNLYY 206.868
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Joyamingdnianms ldnasnuvesTsenued19i 14052013 blow molding (1597 5)

A A Y
IAINNAIIVIN

a NUIU KWh/% 3. | wanaan/v. SEC
Q) (ﬂ%JN)
1 1 510a2108ANTATIVIALATON trl ; 1,500 kKVA 786.806
2 2 51082108ANTATIVIANATON 2 : 1,500 kKVA 507.518
3 3 510aLIBIANITATIVIAAT O tr3 : 1,500 KVA 799.927
4 4 51082108ANTATIVIANATON trd : 1,500 kKVA 576.769
5 5 510aL198ANITATIVIAAT 09 WMB.5 Main 53.234 5291 1.006
6 51082108AN15ATIVIAATOI WMB.S heater 9.796
7 51082198AN15ATIVIAATOI WMB.5 Main screw 31.466
8 51082108AN5ATIVIAATEY WMB.5 motor F4 17.795
9 510a2108ANTATIVIAAT BT WMB.5 motor F5 4.623
6 10 [51wazdeanisasiaianied WMB.4 Main 30.987 32 0.955
11 [5'0028ean13n39ianTed WMB.4 F1 Main screw 11.215
12 [|51wazdean1sninaiamied WMB.4 motor F2 1.538
13 [s'waziBeanisasiaiainTed WMB.4 motor F4 17.217
14 [519921989m303293AATB9 WMB.4 motor F5 4.723
15 [51009ean13as1aiainTed WMB.4 heaterF6 14.794
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Yoyansni19iams lFnasanveslssnuded s sz uaums blow molding (1547 5) (A0)

My | 9w in304inI0Tn KWh/¥3. | Hanan/yu. SEC
@) (ﬂ%JN)
7 16 ﬁ'lflagl%ﬂﬂﬂ'liﬂi'mimﬂ%sﬂﬁ WMB.3 Main 66.033 78 2.710
17 i1ﬂﬁ$!§ﬂﬂﬂ1ﬁ@]ﬁ?ﬁ]%ﬂlﬂ§@\i WMB.3 3-1 main screw 54.885
18 510Z108AN15ATIVIANTOI WMB.3 3-2 Main screw 24.095
19 318ﬂ$£§ﬂﬂﬂ1§@]53%5}mﬂ%‘0\3 WMB.3 motor F3 21.656
20 i1ﬂﬁ$!§ﬂﬂﬂ1ﬁ@]i?ﬁ]’?ﬂlﬂ§@\i WMB.3 motor F4 26.255
21 ‘i”lflaglgﬂﬂﬂ”lﬁﬁi’lﬁ]sﬂlﬂ?@\? WMB.3 motor F5 3.972
22 §1ﬂﬁ$!§ﬂﬂﬂ1§9‘l§3%’3}mﬂ§ﬂﬂ WMB.3 heater 14.931
8 23 51082108AN5ATIVIAIATOI Westmann6 Main 28.754 548 0.053
9 24 510ZDIANTATIVIANTOY VK 2000.1 Main 13.36 12 1.152
10 25 §1ﬂﬁ$!§ﬂﬂﬂ1§9‘lﬁ’m’3}ﬂtﬂf§!®ﬂ VK5000.2 Main 24.697 26 0.939
11 26 51Ua$!§ﬂﬂﬂﬁ@]§"]iﬁjmﬂ%&®ﬂ VK750.10 Main 11.66 7 1.619
12 27 51082108AN1TATIVIANTOY VK750.DC1 Main 8.567 14 0.611
13 28 510aZ1DANITATIVIALAT B9 SMC3000 Main 14.601 7 1.970
14 29 §1ﬂﬁ$!§ﬂﬂﬂ1‘i§li’m’3}mﬂf§!8\1 NETSTAL2.1750 Main 52.556 46 1.145
15 Main Machine Milk Blow mold 387.675 516,645 0.001
30 510Z10AN1TATIVIALATO Main Machine Milk Blow mold 183.323
31 51082198ANTATIVIAATL Main chiller Milk Blow mold 170.853
32 510aZ100AN15ATIVIAAT B9 Main Package Milk-Blow mold 23.985
33 51002198AN15ATIVIAIAT 04 main splittype Milk Blow mold 9.514
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Yoyansni19iams lFnasanveslssnuded s sz uaums blow molding (1547 5) (A0)

aeu | I in3esiingInta KWh/wal. | wan@aa/ . SEC
@) ("3%)
16 34 51082108ANTATIVIAINTOY Krauss Maffie 13.250 Main 20.02 12 1.612
17 35 510aIDUANTATIVIANTOI Krauss Maffie 12.200 Main 14.292 12 1.224
18 36 S10aID8ANIATIANTOI Krauss Maffie 11.110 Main 16.402 15 1.095
19 37 51082108AN15AT0IAIATON Krauss Maffie 6.150 Main 10.172 22 0.455
20 38 510a198AN1TA5 13T HUSTAL Main 21.203 23 0.942
21 39 51082108ANTAFI03ANT04 air cool chiller 1 52.662
22 40 S10aIDIANTATIVIAAT B4 air cool chiller 3 25.989
23 41 510aIDIANTATIVIANTOI water cool chiller] 54.814
24 42 51002198ANTA519IAATOI water cool chiller3 35.092
25 43 510aIDIANTATIVIANTOI water cool chillerd 51.684
26 44 |51002108AM3ATIVIAIAT O water cool chiller6 41.752
27 45 S10AIDIANTATIVIAIATBL water cool chiller 7 13.787
28 46 51982108AN13A3393AIA504 Chiller Supply Pump no.7 56.298
29 47 5WazBEANIATIVIAATY cooling tower 40 hp x2 57.403
30 48 31902108AN3A3393AIA504 Chiller Supply Pump no. 2 15.837
31 49 |519a2198aM3n5293A1A 309 Chiller Supply Pump no.1,3 44393
32 50 51922108AN573 303 ALN5 04 air comp no. 1 35.938
33 51 51882108AMIA5203ALN5 04 air comp no. 2 41.604
34 52 510a2198AN3A510 IAATO4 air comp no. 3 41.233
35 53 37822108AMIATIIAIN5 04 air comp no.4 60.982
36 54 S1WAZIDPANTATIVIANATON air comp no. 5 85.027
37 55 51902108AMIA3793ALN5 04 air comp no.8 36.362

201

10¢



Joyansnidaianms ldmasnuvesTssnudiod19i 190520913 stretch blow molding (1597 1)

202

NIZVIUNMINEN
518az1080 wna | e | msldwdsaodlddh | wuwande | wws@asan | SECwanda SEC3M HAEITF) Fasmmslindanu
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %

5?11!?7??)35?] Preform 250 Ton 101.33 81.94 81.94 1.237 1.237 959 Dryer+Chiller 100.00%
5IA3095A Preform 440 Ton 101.66 101.56 101.56 1.001 1.001 100.00%
Dryer 1427 101.56 101.56 0.141 0.141 14.04%
Chiller 20.23 101.56 101.56 0.199 0.199 19.90%
dmdug 1nSesia 67.16 101.56 101.56 0.661 0.661 66.06%
saunseuthuin RHB-W 1 47.56 120.23 120.23 0.396 0.396 100.00%
dmdumnieuth 32.11 120.23 120.23 0.267 0.267 67.51%
Chiller 15.45 120.23 12023 0.129 0.129 32.49%
saunseuthuin RHB-W 2 35.87 109.57 109.57 0.327 0.327 100.00%
duduqnIoath 28.45 109.57 109.57 0.260 0.260 78.87%
Chiller 742 109.57 109.57 0.068 0.068 21.13%
s3MA309 Single Stage 250 LL | AOKI 35.26 17.04 17.04 2.069 2.069 100.09%
4P UPUASPA Single Stage 20.85 17.04 17.04 1.224 1.224 59.13%
Dryer 6.99 17.04 17.04 0.410 0.410 19.82%
Chiller 742 17.04 17.04 0.435 0.435 21.13%
Y Single Stage 500 LL | AOKI 54.61 40.54 40.54 1.347 1.347 100.00%
AU UpUATPA Single Stage 34.75 40,54 40.54 0.857 0.857 63.63%
Dryer 8.66 40.54 40.54 0214 0.214 15.86%
Chiller 11.20 40.54 40.54 0.276 0.276 20.51%
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203

Utility
S1azIden iina [ vvog | mslendenuldih | wwwande | wuw@asan | SECwewda SEC3M HBINe dadaunslindenu
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Utility Yo9H09nanfan - - 29.25 - . - - i i
FEUUUAIAIN - - 2.25 / S . i i _
szuulsuema - - 27.00 ! \ i i i i
Utility vodnoaramih - - 22.24 / \ . i _ _
FEUUUAIAIN - - 2.48 ‘ \ . i i _
szuvd§ueme - - 19.76 ‘ 3 . . i i
Utility YouHoINan Single Stage - - 61.93 - - - - - -
FTUVLAIAIN - - 7.39 3 4 i . i _
szuvdsueme - - 54.54 - v . . i i
Uility voagaudvglulssan - - 805.94 / - - - - ]
FTUVOABINA High Pressure - - 425.12 o A - - _ _
32UUOADINIA Low Pressure - - 12.13 = - - ) i .
seviiudus - - 302.44 i - i . R _
S RUTINRIT - - 31.40 - . 4 _ j _
FLUVMAIAIN - - 34.85 . a B _ j _
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Yoyansai19iams lFnasanvesTsenuded1anldnszuIums stretch blow molding (1597 2)

MAIN | kWh/B%. | time | wawaa/va. SEC
any UIU R W (kg)
1 1 51082108AN15A5293A MBDI MDBI1 | 435299 | 33.05
2 2 51802108AN15A5297A Main MDB2 MDB2 | 799.551 77.80
3 3 5188L198AN15A5IVIA PFS.6 main MDB2 27.648 16.50 63.66 0.434
4 51982108AN15M593A PFS.6 motor extruder MDB2 12.863 26.70
5 51002198AN13A52930 PFR.6 heater MDB2 | 11.252 21.40
6 51002108AN1575293A PF8.6 Chiller MDB2 [ 10.666 27.00
7 5188L198AN15A5IVIA PFS.6 dehumidfier MDB2 2.166 35.70
10 |519821089015A5293A PF8.6 dryer MDB2 | 6.276 34.05
4 8 5188L198AN15A5I0IA PF8.4 main MDB2 23.659 23.70 38.88 0.609
9 51982108AN157593A PF8.4 motor extruder MDB2 11.915 23.00
11 5188L198AN15A5IVIA PF8.4 heater MDB2 12.862 40.40
12 518AL198AN15A5I999 PF8.4 chiller MDB2 17.343 50.85
13 |510821089015752930A PF8.4 dehumidfier MDB2 | 2.539 27.90
14 [31992188An13059979 PF8.4 dryer oUMin MDB2 |  6.047 9.60
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Joyamsairaiams ldnasannvesTssnuded1aidnszuIums stretch blow molding (1597 2) (710)

MAIN | KWh/¥3. | time | Wawaan/yu. SEC
a1y I in30afinsaadn W (kg)
5 15 51902198AN13A59IA ASB250.1 main MDB2 30.742 32.85 24.98 1.231
16 51802108AN15A5293A ASB250.1 motor Extruder MDB2 | 24.974 76.45
17 F1902108AN1TATIVIA ASB250.1 heater MDB2 5.342 75.95
18 Siﬂﬂmaﬂﬂﬂiiﬁiﬁﬁliﬂ ASB250.1 chiller MDB2 8.543 34.75
19 F1902108AN15A5197A ASB250.1 dehumidfier MDB2 | 11.401 27.20
6 20 [s1wazieeanisnsinia uauduans MDB2 | 52.17 48.25
7 21 [51982108aM13032990 01N +warchouse MDB1 | 71211 12.70
8 24 51902190AN13A5I9IA office -warehousel MDBI1 14.389 14.05
9 23 51902190AN13ATIVIA office rwarehouse3 MDB1 8.111 10.85
10 22 51002198AN15ATIVIA office+warehouses MDB1 7.828 10.85
11 25 51902190AN1IATIVIA injetion 19 main MDBI | 41.346 21.85
26 F10aZIDIANITATINIA injetion 19 motor MDBI1 37.839 7.80
27 51902190AN1IATIVIA injetion 19 heater MDBI1 5.999 12.50
28 F10aZIDIANTATIVIA injetion 19 chiller MDBI1 9.094 14.80
12 29 51082108AN15A5293A ASB 650 MDBI1 79.74 37.10 50.74 1.571
13 30 51902108AN15A3293A ASB 650 chiller MDBI1 | 13.641 8.50
14 31 F10AZIDIANITATIVIA Cooling Tower Factory 2 MDB2 42.26 12.00
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NITUIUMIHEN
5180z1980 T g [ osldwdsondndih | wwmenda | wiems@ia | SECwamda | SECmsia HIEHe) dadumslindanu
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %

FINNUATENAR 100 AU B2S 100 Ton 28.59 3.30 3.58 8.663 7.988 Jasmunanies 100.00
FINUATEIRA 100 AU B26 100 Ton 23.91 1.64 3.65 14.586 6.547 Jasmunanied 100.00
heater B26 - - 2.05 1.64 3.65 1.249 0.560 guluadiaypreheat 8.56

AU YOUAT DI RA - - 21.87 1.64 3.65 13.338 5.986 91.44
FIUATeIRA 220 AU 220 Ton 34.65 5.52 7.05 6.280 4911 Jaguianses 100.00
FINAUA5BINA 350 AU 350 Ton 29.63 6.43 6.40 4612 4.630 Jasaunanies 100.00
FINNUATONRA 450 F Meiki 450 Ton 19.82 9.07 9.22 2.184 2.149 toggle, IATINIUATO 100.00
FINUATONRA 450 AU toyo 450 Ton 37.04 28.89 29.26 1.282 1.266 servo, JATINNUATOY 100.00
heater toyo - - 3.40 28.89 29.26 0.118 0.116 9.18

extruder toyo - - 18.56 28.89 29.26 0.643 0.634 50.12
AU YOUATOI RA - - 15.07 28.89 29.26 0.522 0.515 40.70
FINUATBINA 650 AU 650 Ton 26.92 25.41 25.41 1.060 1.060 Jagusianses 100.00
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Utility
S1eazvn Thi) wihe | msldwdanulih | wwwanda uu.MsAa | SECwawdn | SECMsIda HIEHe) dadwmslindanu
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Air compressor - - 47.888 - = - - _
Chiller 100 TR - 36.881 - - - - -
Chiller Pump nol - - 5.480 4 . - _ _
Chiller Pump no3 - - 3.040 - h - - _
Cooling tower - - 4.970 - - - - Fan+Pump
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N3ZUIUNMIHAN
31az1veA fina | wiae| msldwdsaudvlih | wuwawde | wuw@deson | SECwanda SEC3% HHEITe Faaumslindany

kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
iailtﬂidlmﬁﬂ 100 Ton 100 | Ton 7.78 5.88 6.61 1.324 1.177 ﬁmﬁzqmé’m 100.00
Pump Hydrolic 5.48 5.88 6.61 0.932 0.829 70.39
ddugveunieia 231 5.88 6.61 0.392 0.349 29.61
531/1?7?@05@ 300 Ton 8.74 17.88 18.69 0.489 0.468 i’mﬁ:ﬁlﬂéﬂd 100.00
Preheat & Mold Temp 2.80 17.88 18.69 0.157 0.150 32.08
ddueunieia 300 [ Ton 5.93 17.88 18.69 0.332 0318 67.92

d ai594 Preheat & Mold

5IUIATONAA 550 Ton 550 | Ton 18.47 66.62 66.62 0.277 0.277 e -

$9uAT09RA650 Ton 650 | Ton 54.55 51.77 56.83 1.054 0.960 Taruianon iz 100.00
Preheat & Mold temp

Pump Hydrolic Clamp Mold 27.07 St 56.83 0.523 0.476 49.63
Pump Hydrolic Screw Extruder 25.14 51.77 56.83 0.486 0.442 46.09
Heater 2.33 51.77 56.83 0.045 0.041 4.28
i?lllﬂ?'mﬁﬂ 850 Ton 850 | Ton 61.11 54.39 56.05 1.124 1.090 ﬁmﬁzqmé’m 100.00
Pump Hydrolic Clamp Mold 23.90 54.39 56.05 0.439 0.426 39.11
Pump Hydrolic Screw Extruder 19.77 54.39 56.05 0.364 0.353 32.35
Heater 4.05 54.39 56.05 0.075 0.072 6.63
drudunveunIena 13:39 54.39 56.05 0.246 0.239 21.91
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N3ZUIUMIHAN
Saz1vYA fina | wiae| msldwdsoudvlih | wuwawde | ww@deson | SECwanda SEC3% HEITe Faaumslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
5?1/!?7?@\75@1050 Ton 1050 | Ton 39.53 46.27 47.18 0.854 0.838 "iﬂswﬁqm?m 100.00
FIUAIBY Booth 1 80.5903 217.1680 217.1680 0.371 0.371 i?nﬁdlﬂém 100.00
Heater (919U 1 14.5200 217.1680 217.1680 0.067 0.067 18.02
M19UF Booth 1 - - 66.0704 217.1680 217.1680 0.304 0.304 81.98
JIUA18Y Booth 2 61.2555 67.1420 67.1420 0912 0912 Slnﬁﬂlﬂéﬂﬂ 100.00
Heater (91191 2 19.2381 67.1420 67.1420 0.287 0.287 31.41
10U Booth 2 - - 42.0174 67.1420 67.1420 0.626 0.626 68.59
Utility
Jeaziven fina | vivhe | msldwdanulilih | wwwawdn | wnweEasi | SECwandn SEC3% MG dadwmmslindaanm
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Cooling Tower No.2 200 | Ton 32.07 - : - - Fan+Pump 9y 4
1% naeodu Hydrolic
Cooling Tower No.3 80 | Ton 6.01 = = E - Fan+Pump
Chiller 80 | TonR 48.20 - - g - Comp+Pump 14¥maeidu Mold
Air Compressor (Screw Type) 22 kW 12.19 = = - - No.1 , 2
PUHUNAANIHUA
Air Compressor (Screw Type) 22 | kW 23 - - - - No.2
Air Compressor (Screw Type) 22 kW 24.5 - - - - No.3 , VA
918 Line WU
Air Compressor (Screw Type) 22 | kW 22.4 - - - - No.5
Air Dryer No.1 - - 1.09 - - - - - vo &
ldnunalsenu
Air Dryer No.2 - - 1.27 - - - 3 -
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NITVIUMINEN
38azRen wna | wieg | mslawdsndwvh | wuwanda | www@esiu | SECwawda SEC3% HIEIHR daaaunslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Lﬂéﬂ\?aﬂ 160 Ton 13.480 12.505 12.600 1.078 1.070 - -
Lﬂéﬂﬂaﬂ 220 Ton 13.699 6.070 6.070 2.257 2.257 - -
Inosia 350 Ton 20.423 15.438 15.501 1323 1318 Toshiba -
inFosia 350 Ton 28.750 40.985 42314 0.701 0.679 Mitsubishi -
Lﬂé@ﬁaﬂ 850 Ton 40.278 23.294 24.353 1.729 1.654 - -
HaNAAT TR 17 in304 - 569.1728 921.28 - - - -
Utility
318921980 fina | we | anldwdsawlWih | wwsen@a | wuw@asau | SECwanda SEC3% TN dagmnslindanm
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Cooling Tower - - 22.7 S = - - muﬁywm -
Air Compressor 100 hp 52.66 = = - - - -
Chiller - - 49.87 = = = - i]iﬂ?ﬂﬁﬂﬂ -
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. 4 g 5 KWh/¥3. | anan/s. SEC SEC daau
oy 1n3eefingIa A

(n5W) kwh/g kwh/kg
1 71882108AMINTIVIANATOL tr SOKVA 11891A15811Tnau 7.701
2 71882108AMINTIVIANATO tr 750 KVA 9181590002 uaz Wud | 178.081
3 [5wazBeaminidaianied tr 1000 kVA 918 dfon uaz C14,C1| 1178.487
4 5198188 INTIIANT 04 tr 1250 KVA 919 Line A,B,C 129.701
5 |510av®eamsnsiaianied chiller CHII 78.091
6 |51wazdeansnsiaianied chiller CHI2 60.947
7 |51eaz®eamsnsiaiamsed chiller CHI3 39.936
8 [s1waviBeamsnsdaianied chiller CH16 106.179
9 |szuviliniway Cooling 39.91
10 [szuudaeima 61.49
11 [310azi@eaminsiniamnod 1o screen 1399701 22.942 4,483 0.005 5.118
12 [51wazideanmsnsiniamses aunuaFu1 32.459 21,880

3,510

30,043

sau| 32.459 55,433 0.001 0.586

13 [5waziBeamsasininmiod ounudFL2 Gian 26.126 14,636
14 [s1waziBeaminsiaiamies suNUETL2 ¢ 11in) 24.612 4,444

59,490

52u| 50.738 78,570 0.001 0.646

15 [5wazideamiasiniamIed 1 30kw 11.813 23,000 0.001 0.514
16 [51wazideansnsnniamsed line Al 43.143
17 |51waziBeaminiiniamnTed line A2 18447
18 |51wazBeaninsadiainsed line Bl 24.537
19 [51waziBeaminsniamsed line B2 33.255
20 |91eazdeannsIaiamsed line B3 38.461
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slli’)l}ljﬁfﬂi@]i’Jﬁ]lﬂﬂ?ﬁi%Wﬁ\i\ﬂu‘U@QIi\i\ﬂu@’J’E’JfJNTIGlGIfﬂig‘]J’JHﬂTE injection molding (Ii\ﬁﬂ 4) (919)

. i 4 5 KWh/By. | wanaa/s. SEC SEC daau
oy 130991052070 )
(n5%) kwh/g kwh/kg %
21 |510auBeansasI9innTed line C 96.19 254.033
22 |5wazBeaminsiaianses A-3 main 6539 540 0.012 12.11
23 |510auBeamsnsi9innTeq A-3 motor 3.648 55.79
24 |51wazeaminsIvinnTed A-3 heater 2.071 31.67
25 [510azBeamsnsinianied A-9 main 8515 307 0.028 27.73
26 [51002188am5n5193AT09 A0 motor 5.322 62.50
27 |5waziBeaminsinianied A-9 heater 3.204 37.86
28 |51002188amsnT193AAT09 A-10 main 6.882 495 0.014 13.90
29 |s1eazBeamsnsiaianTeq A-10 motor 4337 63.02
30 [51eavReannianiamIes A-13 main 3.864 7,500 1.1819
31 [5eavideaminiavianTed A-13 motor 5.688 64.17
32 [5180200anInI93AIAT0 A-13 heater 3.083 34.78
33 [51002100An13A3293AATEI A-16 main 9.893 13,346 0.001 0.741
34 [51802100AaMIAI9TAIAT 9 A-16 motor 6.16 6227
35 [s1eaz@oansasinianied Bl main 4.662 889 0.005 5242
36 |518a@oansAI19iAATL Bl motor 3.403 72.99
37 |51ea@oanInianiamied Bl heater 0.677 14.52
38 [51802100An5AT293AIATOI B-8 main 6.969 612 0.011 11.387
39 [518azdeamsnsIviaAnTed B-8 motor 445 63.85
40 |5190288AmInsI9TAIASEY jet B19 main 9335 3,807 0.002 2452
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%’ayjamim’Jﬁ]‘?ﬂmﬂﬁff'wﬁmummTiwmﬁfmfinm%ﬂizmums injection molding (1597 4) (@)
. . KWh/wa. | wawaa/¥a.|  SEC SEC | daadu
aay INF93INANIIVIN .
("IY) kwh/g kwh/kg %

41 |519az88an3n3193A1A504 jet B19 heater 2.268 24.30
42 |519az8eAn1503793AIA504 jet C3 main 11.965 1,435 0.008 8.34

43 [51waziBean1snsIvianied jet C3 heater 6.859 57.33
44 31822108AN1INTIVIANT O CS main 15.215 15,143 0.001 1.005

45 518ﬁglaﬂﬂﬂ1iﬁﬁ'§‘ﬂ'§ﬂ!ﬂ§ﬂﬂ C6 main 26.515 24,120 0.001 1.099

46 515a3l§8ﬂﬂ15ﬂ53ﬂ5}ﬂ!ﬂ§ﬂ\1 C6 motor 1 9.209 34.73
47 fiTUﬂ%LgUﬂﬂ]iﬁi?ﬂ%ﬂ!ﬂgﬂﬁ C6 motor 2 6.396 24.12
48 |519az188An1503793AIAT04 jet C6 heater 3.067 11.57
49 |91002180AN130399 31309 C7 main 16353 | 21,400 0.001 0.764

50  [s1wazideansngrnianied C10 main 42.986 83,415 0.001 0.515

51 518ﬁ5l§ﬂﬂﬂ15ﬂ53‘ﬂ'§ﬂ!ﬂ§'ﬂﬂ C10 motor 1 12.526 29.14
52 515a3l§8ﬂﬂ15ﬂ53ﬂ5}ﬂ!ﬂ§@\3 C10 motor 2 15.814 36.79
53 518ﬁglaﬂﬂﬂ1iﬁﬁ'§‘ﬂ'§ﬂ!ﬂ§ﬂﬂ C10 heater 6.537 15.21
54 [51waziveannginianied C13 main 31.183 20,489 0.002 1.520

55 |31002/80amIAT29 PR3 09 C 14 main 24435 | 39.261 0.0006 0.620

56 315ﬁ$t88ﬂﬂ15ﬁ53%%ﬂ!ﬂ§ﬂ\1 C14 motor 1 16.205

57 51533L§ﬂﬂﬂ15@]53ﬂ5ﬂ!ﬂ§@\1 C14 motor 2 8.23
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oaN15M3I9IANMI 1FNEIUYD 15314A 108197 16N 32UIUMS injection molding (1339 5)

. i 4 A\ KWh/BW. | Hanaa/val. SEC
i 1N504711N52990 ]
("5%)
1 [sheazBeamsasinianios A01 main 24.72 21,906 0.001
2 [swwazi@oanmsasiniamios A01 motor 1 16.41
3 [swazideanisasivianied A0l motor 2 3.362
4 |51902180A71303997A1A309 A-03 main 32.542 18,216 0.002
5 |swaziBeamsasiainnied A-03 motor | 18.839
6 |5waziBeansnsiaianied A-03 motor 2 3.887
7 |swaziBvansasanianies A-03 motor3 1.788
10 [5198208AM5A5293AATOY A0S main 850 ton 51.465 48,960 0.001
8 [|51wazBean1sniI9ianTed A0S motor 1 850 ton 22.064
9 |51waziBeaninsiniansed A0S motor 2 850 ton 5.198
11 [51wazBeansninniaiATed A06 main 38.593 26,836 0.001
12 [swwaziBeanmsasiadanios A06 motor 1 8.446
13 [51eazi8eanmsasiadanmios A06 motor 2 21.093
14 [5198208aM5A5293AATEY ALS main 550 fon 39.251 30,631 0.001
15 [5190208an3A5293A1ATEY ALS heater 550 ton 13.876
16 |5waviBeanisnineiamied AlSmotorl 12.961
17 [510az@eansnsaniamies Alsmotor 2 18.91
18 |51waz19eAan5A3297AIATOI A20 main 14.223 8,652 0.002
19 |51wazeansninniamiod A20 heater 0.763
20 [51waziBeamsnsiaianied A20 motor 2.56
21 [s1eazi@eamansiaianiod A25 main 10.081 7,200 0.001
22 [s10az@eamsnsiaianios A26 main 2.749 483 0.006
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slli’)l}ljﬁfﬂi@]i’Jﬁ]lﬂﬂ?ﬁi%Wﬁ\i\ﬂu‘U@QIi\i\ﬂu@’J’E’JfJNTIGlGIfﬂig‘]J’JHﬂTE injection molding (Ii\ﬁﬂ 5) (§19)

. s\ kKWh/yu. [ Wawaa/su.|  SEC
i In3ediingnia j
(n3%)
23 [51waziBeamsnsinianied A27 main 5.932 2,555 0.002
24 [51waziBean13ns19 1RG04 A28 main 10.057 2,089 0.005
25 [sreaziBeanmsasiniamied A32 main 6.711 934 0.007
26 |51902108AN13ATIVIAATOL A47 main 7.882 3,122 0.003
27 [s10aziBeanmsnsiadamied A58 main 660 ton 35.505 36,745 0.001
28 [s1eaziBeanmsnsiniamios As8 heater 660 ton 5.245
29 [510azBeAn15ATI9A1ATO A58 motor 2 8.539
30 [51waziBeansnsiaianiod AS8 motor 1 8.489
31 [519028ean5n5197AAT09 AS9 main 1300 ton 44.909 43,788 0.001
32 [51waziBean1snsIa ian5ed AS9 heater 1300 ton 8.287
33 [51waziBeansnsiaianiod A59 motor 1 1300 ton 11.219
34 [510azBan15n3I9 AR89 AS9 motor 2 1300 ton 10.969
35 [51waziBean1snsiaianied AS9 motor 3 1300 ton 11.956
36 |519azBean13ni2v3AATee TR1600kVA 104.443
37 [51wazidean1ins193anT0d TR1I000kVA 380.725
38 [51waziBeanisnsiaianied TRS00kVA office 99.007
39 [51wazidean1snIInianied Air comp G12 14.886
40 [s10aziBeamInsinianies Air comp G13 40.862
41 |51wazdeaninginianmied Wud PA2PB 50.273
42 |[s1wazideamInsiniamies Wiud PAIPB 15.008
43 [510az188Am3n5299AAT0 Clean Room 10.346

215

SIc



Y o Y o v ' Aq ¥ .. . . =
oyaN15M3I9IANI 1FNEIUYD 15314A 108197 16N 32UIUMS injection molding (1339 6)

NITUIUMSHEN
518azden ing e | aslindenulddh | wuwenda | wuw@asan | SECwawdn SEC3% HINEIHQ daaunslindany

kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
1n504Ra 190 Ton 9.94 14.56 14.56 0.683 0.683 Jasaunanes 100.00
1n509RA 280 Ton 16.37 22.54 22.54 0.726 0.726 Jasunanses 100.00
sIunaAse9RA 650 Ton 32.49 25.48 26.06 1275 1.247 Jasaunanes 100.00
Motor Hydrolic 1 14.29 25.48 26.06 0.561 0.548 fiMLC AIUAY 43.98
Motor Hydrolic 2 7.72 25.48 26.06 0.303 0.296 1 MLC aruqu 23.75
FIUBU VBT BIRA 10.49 25.48 26.06 0.412 0.402 32.28
In509RA 650 Ton 65.41 86.77 86.77 0.754 0.754 JasmsiaunTes 100.00
sIuRansedA 850 Ton 35.02 23.55 23.70 1.487 1.478 Jasaunanios 100.00
Motor Hydrolic 1 15.32 23.55 23.70 0.651 0.646 - 43.75
Motor Hydrolic 2 15.14 23.55 23.70 0.643 0.639 - 4323
Heater 4.56 23.55 23.70 0.194 0.192 - 13.02
1n504Ra 850 Ton 33.15 14.44 14.88 2.295 2.228 Jasaunaneg 100.00
InS0dRa 1600 Ton 69.33 63.19 63.25 1.097 1.096 Jasaunanes 100.00
1n50diia 2500 Ton 120.04 177.01 177.14 0.678 0.678 il MLC nuau 100.00

Utility
31801080 ) g | asldndeandddh | wuwenda | wuwBasin | SECwawdn SEC33% HINEIHR daaunslindany

kwh/hr kg/hr kg/hr kwh/kg kwh/kg %

Cooling Tower - - 64.14 - - - - - -

FEUVOAINA - - 108.24 - - . - - -

sTUDRANUEY - - 183.99 - - - - - -

216

91¢



Joyansairaianms ldmasnuvesTsenudied i 19052113 compression molding
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NIZUIUMIHAN
518021080 Thte) wig | msldwdsnldih | wwmenda | wwn@asiu | SECwawda SEC3% HIIHE) Faawumslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
LﬂéEN Compress Molding 100 Ton 4.03 2.29 2.49 1.757 1.619 MINAAOA 3 ﬂgﬁ -
Lﬂ?ﬂﬂ Compress Molding 150 Ton 4.80 3.49 3.73 1.379 1.288 MIHAADA 3 ﬂﬁzﬂ -
m?m Compress Molding 200 Ton 9.46 14.00 14.14 0.676 0.669 MINANDA 1 ﬂ%ﬂ'ﬁ -
mé‘m Compress Molding 300 Ton 6.58 4.75 4.83 1.384 1.360 MIHANDA 3 ﬂ%ﬂ -
Utility
Seazon fina wie | mslywasaudih | wumendn | uww@asin | SECwaw@n SEC3M HMENTiF) daaumslindsanu
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Cooling Tower - - 51.72 = - - - UMIHAN -
Air Compressor 100 hp 74.23 - - - - 1UMIHAN -
Chiller 130 TonR 72.73 - - - - Pedninauiae -
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N3ZUIUMINAN
31gazdea wna | wie | msldwdsnudih | wuwewnda | wwm@asin | SECwawdn SEC3% HIEIHE) Fadumslindanu
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
5’.)1.1!?7?8@ Tape Extrusion No.7 - - 147.09 246.05 246.05 0.598 0.598 - 100.00
Winder No. 7 - - 41.80 246.05 246.05 0.170 0.170 - 28.42
dauﬁluqmmm?’m Tape Ex No.7 - - 105.29 246.05 246.05 0.428 0.428 - 71.58
39IA304 Tape Extrusion No.9 - - 75.35 305.24 305.24 0247 0.247 - 100.00
Winder No. 9 - - 16.20 305.24 305.24 0.053 0.053 - 21.50
d1UBU Y0 UATON Tape ExNo9 | - - 59.15 305.24 305.24 0.194 0.194 - 78.50
UHUNNBNIEADY - - 223.69 378.41 378.41 0.591 0.591 Line A,B,C,D.E,G 100.00
inFoana(im) - - 3.85 5.70 5.70 0.675 0.675 No.B16 0.02
inFoaNa(im) - - 2.01 12.07 12.07 0.167 0.167 No.C16 0.90
inToaN0(NA) - - 2.70 538 538 0.502 0.502 No.A14 121
inFeaNa(na) - - 2.58 11.49 11.49 0.224 0.224 No.A16 115
inFoane(lui) - - 3.63 1234 12.34 0.294 0.294 No.F12 1.62
ingeana(lwi) - - 2.56 8.13 8.13 0315 0315 No.F14 1.14
inFeana(aiga) - - 5.20 10.20 10.20 0.510 0510 No.H14 232
inFeana(aiga) - - 2.92 4.94 4.94 0.591 0.591 No.H15 131
insoathgaly - - 9.85 2041 29.41 0.335 0.335 IB-1 -
insouthguadeu - - 20.18 53.65 53.65 0.376 0.376 IB-2 SannizinToq
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219

Utility
38azRn fina | wide | msldwdsnudih | wuwewde | wwm@asan | SECwowdn SEC33% HINEIHR Faaunslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Air Compressor (Piston Type) | No.3-8 - 41.70 eliununmanazmsgaiduml Ja5Wi U 4 150900
Air Compressor (Piston Type) No.1-2 - 7.56 11e1ueun Tape Extrusion 394 Air Dryer Ay
Chiller No.2,3 40 TonR 108.47 - A - - Comp+Pump
Chiller No.6 13 TonR 13.317 k S - - Comp+Pump
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VoYANITNTIVIANT 1WAV 1531UAI0819N 1FNT2UIUMNS tape/ yarn filament (15991 2)
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NIZUVIUNIHAN
31gaziden wna| wie | msldwdsauldih | wuwanda | wuw@asiu | SECwowdn SEC3I% HIEIHE) Fadumslindsay

kwh/hr kg/hr kg/hr kwh/kg kwh/kg %

T30 Tape Extrusion EX.01 200 | kg/hr 97.90 296.10 296.10 0.331 0.331 593 Chiller 1&2 100.00

Winder No.1 27.90 296.10 296.10 0.094 0.094 - 28.50

AU VBUAT DI No.Ex.01 70.00 296.10 296.10 0.236 0.236 593 Chiller &2 71.50

S’Jlllﬂ?@\? Tape Extrusion EX.03 250 | kg/hr 132.67 207.73 207.73 0.639 0.639 3A59% Winder 1182 100.00

Chiller (1AUAGDA) 7.71 207.73 207.73 0.037 0.037 181309 Ex.03 i1y 5.81

AU VBUAT DI No.Ex.03 124.96 207.73 207.73 0.602 0.602 3A591 Winder 1187 94.19

1A589NON3ZAO No. 10 8 | nizene 2.98 18.37 18.37 0.162 0.162 1im3 1% Invertor -

1A589NON5ZABY No. 15 6 | nizaae 431 16.01 16.01 0.269 0.269 1im3 1% Ivertor -

1394 Blown Film 78.12 105.63 105.63 0.740 0.740 -

- 101A709 Ex.01 1102
Chiller (A UNQDA) 40 TonR 51.20 - - - - 4 -
1393 Blown film

13098A No.2 2.54 218.05 218.05 0.012 0.012 - -

LLNUﬂVIi’)U;‘ﬁﬂ’J 4.42 38.84 38.84 0.114 0.114 - -

uHUnELY 11.10 59.50 59.50 0.187 0.187 - -

17304 Blown Folding 1.45 626.09 626.09 0.002 0.002 - -
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Utility
318azPn wna| wie | msldwdsauldih | wuwanda | wuw@asiu | SECwowdn SEC3I% HINEIHE) Fadwumslindaay

kwh/hr kg/hr kg/hr kwh/kg kwh/kg %

Air Compressor (Piston Type) 10 hp 9.37 - - - - IATIMAY 4 !,ﬂ?i]\i -

Air Compressor (Screw Type) 50 hp 42.09 / z - - - -

WANTZUIWOINA - - 3.8 - - - - - -
LE9AI Y09 Clean Room - - 226 ¢ g - - - 16.75
1$191717 #1049 Clean Room - - 112.36 - X . - - 83.25
5IuHB4 Clean Room - - 134.96 - L - - - 100.00

dinau+dSuenea - - 31.7 - - - - - -
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VoYANITNTIVIANT 1WAV 1531UA 08197 1¥NT2UIUMNS tape/ yarn filament (1599 3)
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NIZTUIUMINAN
510azdun L) e | msldwdsnudiih | wuwewnda | wwm@asan | SECwowdn SEC53% HIBIHA daaunslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
154 1 WannszaoLIan
muﬁ’dm?‘m Tape Extrusion No.3 - 173.56 273.45 277.64 0.635 0.625 ’3@]5]Mﬁﬂm?®\‘1 100.00
Mian Motor Extruder - - 63.10 273.45 277.64 0.231 0.227 - 3636
Heater Die Head - - 7.23 273.45 277.64 0.026 0.026 - 417
Winder 1 - - 16.90 273.45 277.64 0.062 0.061 - 9.74
Winder 2 - . 19.10 273.45 277.64 0.070 0.069 - 11.01
Oven - - 2445 273.45 277.64 0.089 0.088 - 14.09
Blower - - 13.47 273.45 277.64 0.049 0.049 - 7.76
dudunveunies - - 29.30 273.45 277.64 0.107 0.106 - 16.88
UHUNND 4 NTLEAIY No. CL 49-60 - 24.10 56.34 56.34 0.428 0.428 Sasauiiamnn -
1nTene 4 N3za10 No. CL 57 - 236 555 5.78 0.408 0.408 - -
1500 4 N32AE No. CL 58 - 2.34 5.01 5.01 0.467 0.467 - -
uHUNEUAIT IO - - 3.12 = - - - igunsafuwanan 1@ -
UTILITY %03 159 1
3azdYn fine g | aslindsaliih | wuwandn | wuw@asin | SECwawdn SEC3% HIEITE) daaunslindany
Kkwh/hr kg/hr Kkg/hr kwh/kg kwh/kg %
Air Compressor 2 Lﬂ%‘(’ﬂﬂ 20.27 - - - - “1]'181"#%\115\1 1 -
Chiller 2 %A 53.15 - - - - 101A304 Tape Ext. 3-4 -
Cooling Tower 1 ) 0.73 c 1 - - 919441 Chiller -
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NSZUIUNTHEA
51azdun ine e | msldwdsnudih | wuwenda | wwm@asin | SECwowdn SEC33% HIEIHA Faaumslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
1592 wannszaeudnlyl
5901 94AT04 Tape Extrusion No.5 178.67 266.43 271.44 0.671 0.658 JA37MUAT 09+ Winder 100.00
IAT09N0 6 NTLA No. IB 6/1 2.77 3.26 3.26 0.850 0.850 1nTOUM
INT09ND 6 NTLA No. IB 6/4 2.88 772 7.72 0.373 0373 nFeelmi
INTD9ND 8 NTTAIY No. JB 8/1 6.24 22.42 22.42 0.278 0.278 in5eeln
1n509 Laminate No.2 91.14 473.47 496.16 0.192 0.184 -
ununda-+ves 14 No.CS16-22 11.11 286.01 286.01 0.039 0.039 1AU39 3 1n5 09
AT 0INUNTIU No.2 14.07 184.39 184.39 0.076 0.076 -
n3oagalu No.4 12,01 2332 2332 0515 0515 nu1 160 lunsou
n3oagalu No.7 1438 17.46 17.46 0.824 0.824 w1 80 luasou
UTILITY 041592
31azdn ine v | asldwasandvdh | wuwenda | wuw@asin | SECwanda SEC3% MAENTE) Faahunslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Air Compressor 3 1A504 15.22 = 3 - - oM 159 2 (AUAAUA)
Chiller 2 % 76.32 X - - - 9191504 Tape Ext. 5-6
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VoYANITNTIVIANT 1WAV 1531UA 08197 1FNTLUIUMNS tape/ yarn filament (15991 4)

NIZUIUMIHAA
51wazIden fine wie | mslindenudddh | wwmenda | wws@asin | SECwanda SEC3M HMETA) Faaumsliwdany
kwh/hr Kkg/hr kg/hr kwh/kg kwh/kg %
571504 Tape Extrusion No.1 im 34.98 76.03 78.71 0.460 0.444 4A5211AT 09+ Winder+Chiller
5IUIAT04 Tape Extrusion No.5 Iny 150.67 345.06 345.06 0.437 0.437 JA52IAT O+ Winder 100.00
Winder 34.20 345.06 345.06 0.099 0.099 22.70
duoug 116.47 345.06 345.06 0.338 0.338 77.30
IATBING 4 NTEAIY No.CC 13 1m 2.17 5.23 5.23 0.415 0.415 Taiwan
INT99N0 4 ATZAY No.CC 17 i 2.52 5.97 5.97 0.422 0.422 Taiwan
INT99N0 4 NTZAIY No.CC 125 Y 242 11.73 11.73 0.181 0.181 Austria
INT99ND 4 ATZAY Nocc 127 | Iwi 221 9.01 9.01 0.245 0.245 Austria
Lﬂ?@ﬂﬁﬂﬁﬁ’)u+ﬁﬂ (Inline) No.RT2 4.95 187.33 187.33 0.026 0.026
Fesfinifiazly No.PR5 1.94 81.77 81.77 0.024 0.024
T P
insouihgalu MATeURAY) 30.02 31.25 31.25 0.961 0.961
Utility
Sgazdun it wie | aslindenuldh | wwmenda | wwedasin | SECwandn SEC3I% NI daaumslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Air Compressor (Piston) 10 hp x2 - 8.54 - - - - YUHUNNDINTY
Air Compressor (Screw) 22 kW x2 - 40.82 - - - - ﬂ'WEJLfﬁENTape Ex.5iM11U
Chiller 30 TonR 50.78 - 7 - - ﬂ'WLﬂ%’mTape Ex.5+Repellet
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PDYANITATIVIAN IFWAINUYDI 1531UAI0819N 1$N32UIUMST thermoforming (15991 1)
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NIZUIUMINER
3wazden wina | wuow mslindaanlviih UUHANAR UULHENTIN SECHaNGn SEC3 Hanetie) dadmmslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Lﬂ?"t)d Vacuum Thermoform - - 17.29 37.73 37.73 0.458 0.458 Asano -
m?'aa Vacuum Thermoform - - 6.26 27.14 27.14 0.231 0.231 Senba (new) -
Chiller 571 ! - - - $1011389 Vacuum forming W12 1n3ed
1nT0afA No.1 - - 1.73 - - - - -
13094 No.3 - - 0.77 - - - - -
LIWUN Repellet - - 8.45 150.00 150.00 0.056 0.056 -
Utility
3wazden fina | wie mslEndanulvlih AN HUHANTIN SECHangn SEC5 HHEIYG) Fagaumslindany
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Cooling Tower 1 hp 0.744 = - - = Fan
Air Compressor (Piston Type) 10 hp 2.95 = - - - No. AC-5
Air Compressor (Piston Type) 15 hp 9.54 IAUAADA 5 - - No. AC-6 918UHUN Sheet Extrusion)
Air Compressor (Piston Type) 10 hp 5.10 - — - - No. AC-7
Air Compressor (Screw Type) 20 hp 9.62 - - - - ,
18N UN Thermoform
Air Compressor (Screw Type) 50 hp 35.87 - - - -
Chiller No.1 60 TonR 24.04 - - - - ,
18LNUN Sheet Extrusion
Chiller No.2 40 TonR 19.21 - - - -
Vacuum Pump - - 13.2 3 - - - 2 %A
LENEI19 UNUA Thermoforming - - 2.77 : 1 - -
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PDYANITATIVIAN IFWAINUYDI 1531UAI0819N 1$N32UIUMST thermoforming (1599 2)
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NIZUIUNIIHAN
Az Ty e | msliwdenulilih | wwwendn | unnaasin | SEcwawdn SEC3u HMENTiO) Fagwnslindsau
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
57)1]7/7”0M§;ENVacuum Forming No.Rot.03 Tsa#2 182.23 282.19 464.52 0.646 0.392 ’jﬂi’mﬁtﬂﬂ“?ﬁlﬁ 100.00
Motor Drive 9.43 282.19 464.52 0.033 0.020 5.17
Heater 172.80 282.19 464.52 0.612 0.372 94.83
Lﬂ%llEN Vacuum Forming No.Rot.05 Tsa#2 200.74 252.57 428.57 0.795 0.468 iﬂﬁ’lil‘ﬁiméﬂﬁ 100.00
Lﬂéﬂﬂ Vacuum Forming No.THB.13| Tsa#1 36.02 86.81 179.15 0.415 0.201 5mmﬁ7ﬂm§lm 100.00
Rotational Molding Tsa2 13.46 75.00 75.00 0.179 0.179 1duRmiludmIng 100.00
HULHS 159080 # 1 HARdIeWA1aAN 1 Sheet Extrusion+Thermoforming Llaig 15908A # 2 WAA Liner&Bed Assesory 71 Sheet Extrusion+Thermoforming+Rotational Molding
Utility
518021089 @ wie | nsldwdsandiih | wuwoawdn | wuwdasin | SECwandna SEC3% HIEIH) Fadwmslindanu
kwh/hr kg/hr kg/hr kwh/kg kwh/kg %
Tsawan # 1 159 Liner&Bed Assesory
FZUUTADINA - - 224.8 - - - - - -
szuuhanudu - - 74.86 - - - - - -
Cooling Tower - - 16.76 = = = - - -
Tsawdia #2 Tsahidae
FEUUTADINA - - 17345 - - - - - -
Cooling Tower - - 57.17 - - - - - -

HuVe Tsam@n # 1 nandIeNaa@n 3 Sheet Extrusion+Thermoforming L8 159089 #2 a9 Liner&Bed Assesory 3 Sheet Extrusion+Thermoforming+Rotational Molding
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