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Study of the Energy Conservation in Small and Medium Enterprises:

Inter Plast Corperation (Thailand) Co., Ltd. Case Study

Vipada Juthajaroensuk 45010716
Akrapol  Pornprayuth 45010952

Asst. Prof. Dr. Watchara Permchart Advisor

Abstract

This project is the collaborated research work with Inter Plast Corporation (Thailand) Co.,
Ltd. which their products are I.C tubes. It is one of 49 SME companies, which takes part in the
conservation project named Total Energy Management (TEM), which has been held by Department
of Industrial Promotion (DIP} and Thailand Environment Institute (TEI). This research study to
estimate the energy uses of this company to analyze the loss of energy; meanwhile, the potential for
encrgy conservation has been evaluated. Finally, the energy saving plan for the company is
performed.

From the preliminary audit, it was found that the energy were uses in the company were
from 4 main sectors: 1) production line, 2) air conditioning system, 3) business equipment, and
4) lighting. Mostly, the energy uses have been occurred from the production lines which were
accounted for 42.16%. Therefore, the main idea for energy conservation has been focused on the
energy used in this sector. The potential for conservative evaluations for this sector has been found
to be in the range of 13.17 — 25.95 % compared to those before implementation. Additionally, the

potential of the other rest sectors of conservation have been found to be decreased in the range of

1.61-1.81%
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viingunsal I winamas s (w)

Change Room, u’inm‘JNCompound

naoa lWrgooIsmmud 5 36

Injection Room

vaoa IWgoois arus 5 36
waoa IWgees s 3 40
Injection type plastic molding machine 1 5800

- Heater 5.8kW

- Horse Power 20HP

Hopper Dryer 1 4100
- Heater 3900W

- Motor 200W

H5095uIMA 124 1 2640
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= a o ¢« da ¥ = & '
@13197 3.1 pareenvazioavesglnsainieludmnimsidauluFnuul @e)

viiagilnyas fniau ynafmdalni (w)
winwearhaman
nSonlfuems 1 1540
4Amp, 38700 BTU/hr
naoa Trivigesisemua 7 36
Hiearhanan
vaoa IWiloou 5 36
ﬂﬂuﬁ’nﬂﬂg Compact (Case) 1 660
220V, 3Amp
29AOUNAAD3 (Compact) 1 550
100-240V, 2.5Amp
AouAADT 1 660
220V, 3A
0nauR AT 1 330
100-240V, 1.5Amp
nFosliumnme 1 1216
1216W, 6.4Amp, 12500BTU/hr
Printer i 18
ﬁadtﬁ‘UCOmpound
vaoa lWgoais marus 9 36
wipsSuenma 1 1430
6.5Amp, 35300BTU/hr
Metro 3 3000
240V AC, 60Hz,15Amp, 3000W
HeuSteck
waoa Iivigoeisaaus 24 36
13palliunIn A AAINATY 6.2Amp 1 2024
R — 5.4Amp 1 1188
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Colour Mixing
naoalivigeis arud 3 36
(RSB 1 760
380V, 2Amp
oA 1 4560
- Motor 7.5HP, 380V, 12Amp,
50Hz, 1140rpm
fivudna
naoa irgooisaud 4 36
Machine shop
vaoa IWngonsmaud 4 36
inSeaiuenif 6.4A 1 1408
Packing Area
vaor IWHgoes MwUA 3 36
vinoa 1Wld Tand 2 60
wieslfuetne 1 2640
12Amp
ADUAIADT 1 660

- 9A0U 220V, 1.5Amp, 330W

- Case (Power supply) 220V,

1.5Amp, 330W

a1 lng
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yiingunsal $112¥ winamasindh (w)
NISUIUNIHEN
waea Inivigesisamaud 28 36
naoa Invgesisaarud 2 18
Heater : Cylinder 1 | 1500
Heater : Cylinder 2 1 1500
Heater : Cylinder 3 1 1500
Heater : Dies 1 , 3.3Amp 1 1500
Heater : Dhes 2, 1.8Amp 1 700
Motorfi 1984 Line AS£3117UMIKER 1 7500
10HP, 1.4 Amp
Motorfi 193/ Line A5z UMIHER 1 750
1HP, 190V, 4 8Amp
Aunas
Motor (Superling) 1 1210
Motor {com01) 1 7500
Motor (com0?2) 1 2970
Motor (va0l) 1 5500
Motor (va02) 1 5500
Compressor 2 3700
Pump (Orono) I 1500
Pump 2 1 1760




23

- dunlusins e

- & 3 Ay L=y o
a13137 3.2 uaseswazdsavesgUnsaineindui lidmsidauluyTnutu 1

viiagilnsal S vinamaalvvh (w)
Reception Area
naoRRzhYL 2 9
waoa Infinany 4 40
Tnu I @maea 6 60
1509150819 6.4Amp, 13000BTU/hr 1 1408
Security
waon IWgeeis myud 3 36
viaos Inwgeeis msus 1 40
Clean Room
wionl$ueA A 4Amp 1 880
naoa Igess arua 2 36
VoufuLAY, Heuivved
waon Irlvgeasmand 6 36
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(2) USHIUTU 2

- ahuniinms Mau

] 1 »
3190 3.3 uamsneazEoavesgUnsaimeludmalins IdaulunSnat 2

wviinginsal 14U wnamag v (w)

vinailszyu
wana N (nasanzifiow) 18 16
#3091/5107M 7 12Amp 1 2640
naoa W laTay 5 60
inSpsmwalad (nasn’Iv) 1 300
viosrhun3iEu
3oatl5u01n e 9Amp 1 1980
vaoa Iirgoo maud 4 36
ADUNAADS 1 630

- 9A0L100-240V AC,

50-60Hz, 2Amp 440W

- Case (Power supply) W

Printer 24V, 0.67Amp 1 16
IATOIOI0ONES 1 1350
L4 Yaor
vesjdiants
389151181 TAmp 1 1540
vaoa IWgooissrud 6 36
W o
inaszyauan

A o
waoadsuemel | 1540

8.5Amp, 20,000BTU/hr

naoa Invgeosaud 6 36

Qi 1 154
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e sllszyu
oA TWHgooI AIUA 2 36
naoa Ingoes s 5 40
wioaliueIme 12amp 1 2640
1ol Q.A. Control
nnoaTingesismsLA 4 20
naenTrigeaisasud 6 36
naoalriigoaisamud 2 40
@30a5UIMA 12Amp 1 2640
#i84 Clean room 2
waon Ilvgoesmaud 2 36
vaenTnngoaisdaud 3 40
9309151010 % 1 12Amp 1 2640
30315101017 2 51,200BTUr 1 15000
niN¥eq R&D
vaoa liWgeosarrud 6 36
waoa IMvgessmaud 1 40
tuladnmealizyundn
vnoa lrgoosasud 1 20
tiladnmivieslszyqu
waon igooisamyua 1 20
Heufiuvede ool
vaoa IWWgooIs maud 1 36
niNTeIDYY
naoa Mvgooisdrus 1 36
Hioufiuves
naonTiigess g 6 36
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15131 3.5 nerasswozdeavesgUnssineluguiiins o luuSnud 3

yHaguinsal

I

winamas i (w)

Munen

Motor (Cooling Tower)
220V, 3Amp, 1.5HP, 910 rmpm

660

- aun luiies 1eny

A15190 3.6 namsswaziBoavssgnsalneludn Lo 1 dauluusnady 3

yiiagilnial 1w nnfdsivivh (w)
¥ieaneuia
nooa Mvgeoamaud 6 36
waoa IWrgooi Awud 4 40
1938315001019 13,000BTU/Mr 1 1260
Hearam
naoaIrigesismausd 2 36
S 0e1l5 010 13,000BTU/br 1 1260
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YN 4
Y dar ar & @
msimnzndnaamlumssyinindanu
4.1 masmsmsiaenlssanmsigoalnh

58nsaaa Tidwosns Ifhuaswansldudsesndiu 3 38 Ae dasa Iddwuulng
sasw A wu Tou uazdasia IR wun ToD Tasamdsam Idhveniiie uazsinam
ZoamawdaIfhuandeiuoen Ty Taolduaasiimsdunudwnuuandiaesi i fida
Eonie 3 55 Tag & muadfunamsldndane i luannz@ordu stnmsimdenimen
Tumsaasidh Fudidoutiquioy wa 2547 81 Tguiou na. 2548 WRifGanamdsen T
ni 12,330'r1ﬂ?ﬂ/ﬁﬁau'Iﬂuémm";'uﬁn1umaaisaq1unnﬁunﬁauaz 265 (Famduiung -
And, nyadueriad) o2 I8 namdsnu i unfedo Susiiy 47smizeiu mwdesms

[ 4 1 .e:' = o
a1 36 kwaflau mmwnesudamesiade 330 Tanideu
4.1.1 Hmsassanar A wudna

r »
fimaen M lumsiuaaail
muganu I deniaome 1.7314 1mmdae
AR NUADIMSNAINU THR AN U221.501 WKW
a3 Il funls 0.46830 MM
[ o ) ] A T ] q/
AWIINBURARD I AARMIZ T AU 61.97% vosmanudasmsnas Iiigegaly
o =y =y 1 =% o g 3 1] = J o
Sas1nlansas 14.02 1 (euvesfTaniarlifens ATansaana awd 0.5 dlansvullfa
=y o
§lu 1 aTand)
(1) sy = #iems 19 1dH0 x dasia11dH
= 12330 (M) x 1.7314 (LIM/HU2W)
=21,348.16 UM
2) sanudsImMINaa Te#h = ANUABININAL WA x DA AR
doams T
=36 (kW) x 221,50 (LTN/KW)

=7,974 17N
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3) mThAuuls (mFy = vroms 14 v x ATt
= 12,330 (HHI0) x 0.4682 (NN/MUWY)
=5,774.14 UM

@) mmnesunames = 3336 x 61.97)/100
= 10,69 (MeivRu0.5 And 1 ATand)
=11
=11 Bland) x 14.02 mATand)
= 154.22 1M

5) Mt =21,348.16 + 7,974 + 5,774.14 + 154.22
= 35,250.30 UM

(6) smmEyasuiy 7% = 35,250.30 + (35,250.30 x 7/100)
=35,250.30 1 2467.53

=37.717.82 UM
4.1.2 FmsAadasa1 AU TOU (Time of Use Rate)

sarmgaaansld Suuuutsaamusidudini 22 Alalad fimaenilflums
anudel

anfSnamdsnu thindeseSumi 47smiaesu Teasuisesnidy

Peak (JUumi - An3 12a1 09.00-22.00.) = 316 MU/ IAMLIWDL 2.8408 N/
Wi

Off Peak (Tuiumy - g5 a1 22.00 - 09.00u. uazfumisfnduas Tungaiyns
Ang ‘11]5’3115’1‘!?1@91‘]5%‘1581‘1’{35’1! = 159 Wi/ iU siamuavaz 1.2246 vmmiae lasaadil
Suvasianun 26 Tundou miaihduend 4 5 vazlfinshauiuiueified

AN uABIMINas 1N/ 210 1AW

sas1a Il Aws 046830 M0

AIe TR AR d WA UIN 61.97% vssmanudeamandanfhgegalu
garilandas 1402 110 GruuesRTasdluiee 0.5 AlaniRana saud 0.5 Alansanlida
@ 1 aland)

(1) mwdaan I wiaily
- mwdaanu Il dusssuat 22 Ju

=[(316 (MUW) x 2.8408 (VN +
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(159 (¥128) x 1.2246(U1M/MU2E))] x 22 (1)
=24,032.80 U (2291)
- amdsnu I lutumd 4 5
= [475 (1179) x 1.2246(11N/MU)] x 4 ()

=2,326.74 UM (43)

saumnasaIddh = 24,032.80 +2,326.74

= 26,359.54 UM

@) manudeanindalud = 36 (kW) x 210 (LNW/KW)
=7,560 17N

(3) MUTMINeFou —228.17 1M

(@) an'lWhiuuals @Fy = 12,330 (11429) x 0.4683 (U N/17Y)
-5,774.14 DM

(5) Awnesudmaes =33-(36 x 61.97)/100

- 10.69 (netiemAu0.5 Artly 1 Aland)
=11
=11 @land) x 14.02 @i Tand)
=154.22 UM
@) Wi = 26,359.54 + 7,560 + 228.17 + 5,774.14 +
154.22
= 40,076.07 UM
(7) Smmm By 7% = 40,076.07 + (40,076.07 x 7/100)
— 40,076.07 + 2,805.32
~ 4288139 1N

4.1.3 F8msaadaa I LYY TOD (Time of Day Rate)

Samutamnavesiy dhunuvlssnussduding 22 alataan fiswenidlums
Sndal

amnudesmsnds i 36 kw Taouvsesmilu

Peak (12211 18.30 — 21.304. Y849 31) 36 kW 3180z 332.71 LINAW

Partial (1701 08.00 — 18.301. YoYU AALABIMS IWRRAmMIZAUNIAY Peak) 36

KW 5IATHU8AS 68.22 1NKW
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Off Peak (1321 21.30 — 08.00U. ¥BNNIU 36 kKW 51AIMUIAT 0 WINKW
amdsnu W 1.7314 vmmioe
ga31m IFhAuuds 0.46831m/mue
e iunmeaammzdniitiunn 61.97% vesmanudewnsndainfhigegaly
gasAlaniaz 1402 v @muvosRTanidilideo.s Alanidaia Faug 0.5 AlandauTilfa
il 1 alansd)
(1) ManudpImsnaalndh = [36 (kW) x 332.71 (LINEKW)] +
[(36-36) x 68.22]
= 11,977.56 11N
@) AmdeanIndn = 12,330 (MU98) x 1.7314 (L IN/MUY)

=21,348.16 UM

(3) uSMITBIADY il

@) mIihAuns @F) = 12,330 (ML) x 0.4683 (LML)
~5774.14 UM

(5) Arnwniunnmes = 33-(36 x 61.97)/100

= = = = o
~ 10.69 (nAtivwAne.s Aatlu 1 Aland)
=11

=11 @Tam3) x 14.02 (A Tans)

= 154.22 1M
(6) M Irtfsau =21,348.16 + 11,977.56 + 5,774.14 + 154.22
=39,254.08 UM
(7) smmmilyaniiy 7% = 39,254.08+ (39,254.08x 7/100)
=39,254.08 + 2,747.78

=42,001.86 UMM
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A1519n 4.1 msfoumfeuisasaan I luudazuuy

dase ird sanatndhuuy saswm Aoy
Una TOU TOD
Amd s TR wawo (um) 1.7314 Peak : 2.8408 1.7314

Off peak : 1.2246

fanudesnandsam Tiihde 221.50 210.00 Peak :332.71
flatad i Off peak :68.22
a1 I duudsry aewiag 0.4683 0.4683 0.4683
(M

Aramdssny I 21,348.16 26,359.54 21,348.16

12,330 HUWARBU** (UM)

ARAINNUABINTINAS I 7.974 7,560 11,977.56
36 KWARDU** (111N)
ArdmTII95UWRAeS (P.F.) 154.22 154.22 15422

33 AlaaRaus

A TR wWuuls (Fo 5,774.14 5774.14 5.774.14
ATUSMT AU 0 228.17 0

sausm e 35,250.52 40,076.07 39,254.08
s Byan ity 7 % 2,467.54 2,805.32 2,747.78
sdnniuRaay 37,718.05 42,881.39 42,001.86

+ i IfRuulsiimsn/fsunlasewmaumssivesiledeaien luilagiiv

4.2 ey

T Y o 9 Ay 9/ o

JuszunMuasanavesmaniing einmaAuswswdeyaiissdu gunsavmuuinly

;d S & oA [ n’: lg = = Yo 9/ Py
szuviifie waoa lirgoeismaud FulimsAnasagialuusian lilaimsldauuazTunsna
s IFudulsed

' PRI E [ & = Y A 1 oA & » A Vo

arui ldnns 1Fouiueziins lFnumasra@outintoonn  FallikanITENUABA
w1 A weaisenuliunin

] oy a:iq ¥ 'ﬂ o u’: = [ 'ﬂ = oy

Auesusnaitns Ieetlulszdniy Insuieerennily USIWEBNITHAR LD
= -] o é T e o q' 1 " T (-7} 1 =
wShadiinay  Famuhivaivilesendinadenmasa Idheesdlssany  wu  yInwmves

P - = : o = o ﬂ

MEMIHAATIIZIMIARAIMana THNgoasmruAfuANT 1Y

4 @ 1 " o i = o
aailodoarammanii nzgﬂumﬁumﬁmﬂuﬁmmmﬁﬁw;ﬁummﬂﬂsmmms‘h’fwmqm'lﬂﬁ]
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1 4
e

winmasmsnee i 1 lumsaaduamslewasau Ifhve sz vy uasa el

s

it
4.2.1 mstarzuyWuasa s lussnaminnansiu (12.00-13.000.)

sy uasarheluusnudninnusananinnmsuduganmi liins ldauls
nahuiha 1 $lue sefudmhnsialnivsmiidunsswassmdsem Tndh
Tudauvesdninnudamanils Tasszuaaemssaralseniauesitniss dail
) mﬂuu1ﬁﬁ1ﬁ'~1'lﬂﬁwmﬂaﬂﬁ'lﬂﬂgamsmeuuﬁﬁ“‘wnﬂ“luu?nmﬁﬂnﬂu
- ﬁmauﬂaaﬂ'lﬂﬂgamﬁmqmﬁ"'ﬁ"lﬁﬁmiﬁﬁgaﬁluﬁmﬁhumswﬁm YA
Arda A 36 W $107u 5 A iR Nt smuaveswaesgests adludesthons
wan
=36 (W)x 5(P29)
=180 W
- ﬁmmﬁaaﬂ'lﬂﬂqamﬁmwﬁﬁ‘lﬁ'ﬁmiﬁ‘n%“ﬁuﬁmﬂwmsﬁu YU1A
a1 36 W S1uau 4 e mnedds I amuaveanaeargess maududesthy
115U
=36 (W)x 4 (AN)
144 W
Suhumnamas Wi smunvemasangoersmaud 324 W wieimi 0.324 kW
@) $wanlnamasau ifhfiarasnnmisilaszuy uaasa e
dnine ifiunal 1 52 Tue vesrzusSuiinig 26 fu
- SnandanuiWihfianas
= 0324 (kW) x 1 ($2T19) x 26 Tu
= 8.42 WuW/AADY
= 101.09 W20/l
3) AmFsnyIndhiiesasven)Sinandsan Wi 101.09 e
_ dmdiudhfianas = 101.09 (M8) x 1.7314 W M/MU90)
=175.03 1Al
@ WodiFudms 1 iihfiaaasnnsmasnuInfhndovessiniiaaluiims
Aasana IWAwwunAi Y 452,616.60 1Al
= (175.03 /452,616.6) x 100
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=0.04%

b
S mstiannseandsuranis 191481098 0.04% vesrimildndaanu T

MAYYDIVTENA (NOUAUUUNIATAT)
3 L'd
422 MyaRsuIuYoIMaos IWWgensmsud

Tumsiususdeymiiosdu wuiiimsandavaca tivgees tmudinmiuan
suthy iy U3 nanReq Extruder Tnspusnaatfinamanangoesaian 18§ 2 - 4 waen
TassnansmsdnousayszndnvesiBnsh fuil

(1) wuemdeIifhveanaealrivgees mudRnang
- §1numasalidgeeArUATIafAas viamds i 36 W $1uou 2 a2
wmﬁﬁﬂﬂﬂw’fwuﬂ-umﬁaﬂﬂﬂqamﬁmwﬁﬁnﬂm@‘iﬁqﬂ
=36 (W)x2(AN)
=T2W
_ $1unumaen Tigeeismaudfiaans sunadidalvidh 36 w 1uau 4 ads
nnemdsinivavemasagess mauAianaIgge
=36 (W) x 4 (A29)
— 144 W
@ swanffinandanidthfiasamemstessuivusesahaveaSon
duineny dhunm 1 $2Tae veazoz s 26 Su
- Bnemdan Iifhfasosdiiga
~0.072 (kW) x 24 ($2Tu) x 26 Fu
= 44.93 Wi w/RDY
= 539.14 ¥ wAl
- dSnamdanu Inihfiasasgega
— 0.144 (kW) x 24 ($2Tu9) x 26 Tu
= 89.85 H1wARDY
= 1,078.27 w20/l
3) @ ihiaaasveanSinandsnu I dga uazgeqe
- AmdanuInfhiaeasinga
=539.14 (H198) x 1.7314 (Nmrag)

=933.46 UMAl
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- Amdsan Infhiannagena
= 1078.27 (HU29) x 1.7314 (L10/M1UW)
=1,866.92 10/l

@ wWeiusns 19 fiaaasnnamdsnuIlhinisvessiniinaluitos
fagasm IdHwuledimii 452,616.60 v Al

~ nlefdudms1finhasasiga
~ (933.46 /452,616.6) x 100
= 021%

- whedfidudms 1T infhaansgaga
= (1,866.92 /452,616.6) x 100

=041%

> »
SudEmsiausoaatTumsFiidhadld 021 - 041% veaimIl¥

waau WA unfsvesusENA (PoudAHULIATNT)
42.3. mstfualdsungdnssuvesd I luszuy Tuesaing

’ > ¥
mstiu/asunganssuvedlFlviu MldTaomstlaldnnasailulden aunsose
aanmdsny fhuasdsstaegmsldanuveivasa vigeasamuadnds nie mada
o 1 4@ a & ] a ' o 5
Sumdsiialumshanldiminzay  Fdumeahafivamedemsim dildaunsoaams

anasageeis aruanuanuduiiy
43 masmsavszuuliverma

szunlSvemavesuStng duszindiiosididwindududu 2 sesnnmonsean
A = ] 1 d.d. 9 1 g;, e k1 A ¥ 3 L[] L=
FadueeondudwndnsiFauazdmdilifinaldon  Fannldaudingizeguin
o o o o 5 a 3 ar [
dninay  nnmsnaasunudoyansmauvesnistlivemalusisdinnandu (1130 -

L] " = A & 1 b o

13.00 1) taz¥ateuAnIY (1600 — 17.00 1) Fulluszezna 2.50 FalwdeTu ins

~ ] el ar = & o 9 J e ar
wisumfsusznieiinmiliugemgliveuniolfuemaligainunsnailanienlfunmn
1 L] o 1 r o/ = J o 1 o
Aaulugaadna wunmalfugumglilgaiiv wduna lanmsfiiauees

o 4 [ =1 o LR 3 4 Qs o

apumsaesveun; sslfumatimaihaulesnauadudurveaniesliveimadng

mauagfins 195 nandsn Ifhegaasanarivhmsl fuguugiiveaaioaifuens
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Fufefeufumstamniealsuemalussndindndmndueanssalfuenmyams
WBSamdeay Infhes sy Taoteuasnsinianailssniavedind dail
(1 mued i IMfhweuniealiummafmualinSondninay Taudhd
HoshonmskaauazHesthemasuilunan
- Swnintesfuemaiiaadaluiesthomsnaa vunaide i 1,540
W $1u9u 1 13es
- $undesliuemsiiaass ludesthomsiu vuadieTui 1950w
1 119%eq
sohinnamss Wimuaveanieniueime 3,520 W M3 3.52 kW
2) SuoulSnmamdsaiwihiaeasnnsilamiealfuvesSnudninau
Huan 2.50 $2Tua vesszozFuiinis 26 Ju
- Binandnuiihfiasas
— 3,52 (kW) x 2.30 ($2Tu19) x 26 Fu
= 228.80 N1 IWAABY
= 2,745.60 WiwAl
@) amdeanithiarasvenSuamdanyif 2,745.6 niise
- Amdsuvihiiasns = 2,745.60 (n1iaw) x 1.7314 ANN/MUIL)
=4,753.73 1A
@ nlofiugmsidWiianasmnsmdse Miuadoveusimidaluims
Aasasa A nami 452,616.60 1Al
= (4,753.73 /452,616.60) x 100
= 1.05%

»
o o

»
guiussmstemursoaatsuams 1 ndias1d 1.05% veerins Hwdaa TeHn

[RABYOIUSHNA (ROUAULUUIATNG)
4 o -
4.4 MATMINUIATBIDNINIINGA

¥ ]

4.4.1 MIAARS Inverter ATUANAIMITUYBWBIADIAUMTIUDUATOI Extruder

=) A I o o or [ =
Inverter M58 MIsmuMIhuveweme; Wugdnsallszniandenunldluns
o o fll ﬂ & oA = o 13!9 = 3 r
AIuAUANWEINSRITuYeNemes I FimnaTin  dumeinaiad  lavhinmsAaAune

a o oW 4 i

AT LseBmeAufididunies Extruder 4117 7.50 kW (10hp) 15 A 11 1,440 pm

4 a A e = £ o
AN 1IHaATN 4 1AL 5 IIUMAWNTIHAARS 1 1IATBI (PN 4.1)



T r T ¥
=1 ¥ e o =
AN 4.1 193849 Inverter 11 lENIATAAAI LUABNITHAR

wamsasaiadint W Ind e untes Exruder foulin1TAAGT Inverter LATHAIINS
Andalaverter oA R lEMIs s S Idthe) 18nn
P(W)=1x V x COSO
Tauhi P fio fidelni (w)
I An pyzua il (A)
v fio anuaiedng
COSQ fin APower Factor 103 I nageerd
(1) ma 13 I eeans0s Extruder AoufinisBaas Inverter aeims 19nszue 14
12A AMUANANG 380V 1azCOSO = 0.8
- A Wvh ~12x380x0.8
— 3648 W
= 3.648 kW
() fms 1l Rt es Extruder ¥ alimsAada Inverter SaAin1s 190z 14
9A 121uA1ANY 380V LAz COSO - 0.8
- afmae lwth =9x380x0.8
—2.736 W
— 274 kW
szl oo dufdainios Dxruder 191ds I ihanaands 0912 kW win
sz 25% voarmi 1 WA @
ieann miwnslZW = Aladad x nailFnidaTue dutungaehninenis 14

TR funsaduminlaiad dwndlateanaanas wulenld ididesiidaaadny o

w3 19 Wi aaas amwasa IWf1hazdeadelinaandae
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¥
Astwsemnsadiamanuannsa lumsiseudans Wi Sasiusnaasla
»
ATl
3 ahdeadidT i faras dwmSunsndalnAsedmskas 2 @emInan a0

= A o L7 a ['7) L] i L7
mienaans masWiaaasmeas 0912 kW Swnswihnuvesssnumiadeuas 265y
o o o o o o o o a g ] o o
(NMNUIUIUNT - 7ANT, quuamﬁﬁ) Fuoz 24 92T (s 8.00u. veaTudumsd - 8.00u. vas
) -
Juohad)

¥ »
e Rasaaianus =2x 0912 kW

= L.B24 kW

Mioms 19 WA Raen = Mde i x szezna1daou @atu

- 1.824 (kW) x 24 (F2Ta9)
=43.78 ¥UW/

- 11ADU 191 26 Tu = 43.78 (M20) x 26 (T1)
= 1,138.18 HU0ARDY

a1 naaas = 1,138.18 (W128) x 1.7314 (UTW/HUIG)

= 1,970.64 UN/AfDY
=1,970.64 x 12 (tABL)
= 23,647.65 1Al

SWAATYARIAL 7% = 29,647.65 + (29,647.65 x 7/100)
= 29,647.65 + 2,075.34
=131,722.99 yAl
Aadlumsisendams19ldfhs wiaaulszanm 31,722.99 1/
5) wiediFuans1F Wi fasasnns s IthindsvesSimiiaaly
Tamsaaoaae TWhuuyUnfomhoy 452,616.60 umAl
- weosiFuams 1w anas- (31,722.99/452,616.6) x 100
=7.01%
Fuhanaimsil sendnannaldile 7.01% vosmmsigwdrew Infundevensin
(AOUAULUNIATNIT)
(6 'jzuznmﬁunwmmmms {Payback Period) ﬁuuuwmﬂ?m Inverter 1 17384
1n128,203 ym
- §3YNRANUNY = funu/ woulszndafianns
= 28,203/23,647.65
=119



47

-
= 14.31 o

i o+ » *
ANTUTEHLIAUNLADNNATATIH 92IIAY 14.31 GoU Ao A0 Inverter 11ATH

~ 3 4 i a . (=] o en
442 mmﬂmsﬂ?ﬂuﬁaumﬁmuﬁmu { Demmand alarm comtroller } ATUANAIANIUAIN Y

. " o A 4 ' 4 A Yoo o 4
195 0uAPUMIALUAn I WRT Baf e aUenTme s 1 Tnaa T wduadmas I

£
1

Aaam B lusamleanamia  Tambzakannsins ez nizuras lvaa i
shugniuafiaal? atiimstema WA Anse e dadyy medou il
aunson i Buasmmalan Taativeon ldiui Sswsiiidaasinis 1 s
add  Tagar Tnaa i naamarudeamsnaa Iihiniun 18 umsaas IWihveams i
UATHATAY

asdai i eans tihunsnass  sanudanwda i fidsdalundasdon
fo anudnsmand s i uiuiTadadmaolu 15 wiigagaluseudon wvo i Taded dli
84050 AlaTaddans daud 0.50 Alatasau llaaih | Aladnd

AWM UTN Sumaiwaay T Anan o afaum AL @R (PR 4.2) uaz
Timsnen 3 30 kw ynmsdndeyadesdumuii naa Ithgaaan s i 43
kW nazndasszdidgadeniiu Maseninnae 2 niadatu i T ﬂ%&'f’fﬁﬂ"]ﬁi-a‘!‘]cﬂ
sganan s 1R dedadly 10 1R dafu Tranwhadeuaz 26 Tu Failisuna i 4.33

1 lagoman Aumunimasnn idiasald atmiendmn

a 3 E (=1 o s,
AT 4.2 1IR3 paAaLe AL IR

w 3 4 o =1 ed ' 1 ] ~ A - (=1 o oy s
ﬂﬂuﬂﬁ'lh‘i'}ﬁﬂﬁﬂlu‘]ﬂm1'31,‘1.1'3U‘LII.‘VIU"I'IH’TLIWN‘5$“H’JNT']Tifl,ll.ﬂ{.';ﬂQLSBUﬂ']ﬂTU"IHﬂLﬂuﬂ‘U

» 1

5o W @ - - VoA @ ' o - s By s w
liildaaaanioaaoumauaRY amasny I imanvesusinnae lviinaaea

I Inarng 452.616.60 1/l Taaaii
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o ¥ a a & g ¢ a '
(1) Awvnm 1w dsiinisfstunssudouduiusinu annuaaems I
30 kW

Amdeny v = 112,330 - 41 (MUI0)] x 1.7314 (W IN/HUW)

=12,280x 1.7314

=21,277.17 1NN/deU

a1 TR duuals(eFo = 12,289 (H1W) x 0.4683 (LIN/HUY)
= 5,754.94 1NN/1ApY

AMANUABINITNAT WA = 30 (kW) x 221.50 (LIWKW)

= 6,645 VIMAADY

Amnnesudanes =133-(30x 61.97)/100

]

~ 14.41 (meritonifs 0.5 Slaiie)

- 14

=14 (Rlan3) x 14.02 WA TaNd)
= 196.28 1NN/tADY

A TN =21,277.17 + 5,754.94 + 6,645 + 196.28

= 33,873.39 UTNAADU
=133,873.39 x 12 (thol)

= 406,480.68 1N/l

UMMTYARIAY 7% = 406.480.68 + (406,480.68 x 7/100)
= 406,480.68 + 28,451.65
= 43493433 1/l
(3) AHaYIEHIRATEHINNDUIAZHBIRNLUINATMT
- Watlsznda =452,616.6- 434,934.33
=17,682.27 1Al
@ wilesiudms 1T farasneamdsan i undsveusiniiaaly
AnnsAaeas I Ivhuundln@dmni 452,616.60 vl
- nlosiduams 19 Mvhanns = (17,682.27/452,616.6) x 100
=3.9%
suhunasmsil seudanendldie 39% vesrhnisldwaee Indundove st
(ADUMTUUIATMS)
(5) STUZIMAUNUYBNNATNS (Payback Period) AUYUYBUATDIROURINUAAY

1 191394 A1 35,000 U
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&~ b 4 a A
- ITOIMAUNY = fAunu / wailseuiianaaas

= 35,000/17,682.27

-198%

=23.76 1ADY
ﬁ’ufuszummﬁunwmmmmﬁi’ s 23.76 fou Ao n3eaRouRILAAY

4
1 1504
4.4.3 M3HMMUAYIIAINT 199U Cooling tower
~ = o © 9 3/ ;’ ] [] r oo a oo o 1
lumsniswarvesnseng  suiludssldiuworslumsndedturdasunseniems

¥ »
wan Tamiwao®uil S closed loop 1azil Cooling tower VHIANDABT 7.36 kW 1ilu

¢ o 1 d 4
Qﬂﬂsmmuiuﬂﬁ‘izmumm%’ewmmﬂaawu (MHN4.3)

[ ] ) 4
MW 4.3 Cooling tower 1 19 lumsse1nennuioudadas Piusnamnatveslssanu

o

o o o [ - 4 o 1 . o 4 e o
ﬁ'lﬂﬂ'l'iﬁ‘i']inﬂQﬂ!ﬂﬂﬂﬂ’lﬂﬁﬂlﬂﬂﬁﬂ'l!.&?i‘l—.l\lﬂ'lﬂ"] 111‘]13\11'3?11ﬂﬂ'|\1')1‘!!.ﬁﬂ']!ﬂ513‘Hﬂ15

zuwnIiou wui1qwnqﬁ€1ﬁﬂmﬁu1§ﬂw’ﬁuﬁﬁi1 29-33°C 1uﬂmzﬁqmﬂqﬁﬁ'1ﬁpi1u
Cooling tower fifilu 28-30 °C (qungiio1nfsou Cooling tower UAlszana 32-38 °C) uag
gumgithdledlerunszumnsmdeduniafusiinnii 2031 °c daiui aomnandis
yosguuniiidumiiseng Tuszuuiisnios
Tunmsnsissmmsutesiwmeendiugnaaiy Ausnm 08.00 - 2000 1. uas
S2ananedu Aadnm 20.01 - 07.59 . TasfiuuaRaidinamgaldan Cooling tower Tu

seazmf il densenudenansan vawTE sz nsaaalSmandanu il venns
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nAnvINgAlFNY Cooling tower Tunaiaaeiu wun aunsevinisngald Cooling tower 18
= 1 & Ci L] B’ = " 4 L] ‘!l L]
Wesgaszuznamidmmnududusommnnadhigonn  Fsunmimanududuves
9
uasefindiifgsfosranaifmanat 11.00 - 14.00 u. mszi liannsaduiumseaadu
18 s limuseszisanmdeunnaensedaeenidny sadmiulunananiu fi
JUUALOINATONT Cooling tower tBuay @iflszia 28-30 ‘c) Jalianuduly1dhiee
= ¥ . (] 9 ] [] at o o = A
Awsanldan  Cooling tower Huinstraldunahsasninmeiy  Tasdnasiiiens
n:q'ldnyyqﬂaw .| 9 Q:d‘.r:‘:ﬂ’ac&l 1 ]
gaungihhimnuthlddudluddy nanfe  dmuwgibhiivenuihlddulis gl
namantu Alaaily18vzannainsl¥au Cooling tower adldszrane 2 - 4 $2Tus
TusremsfhaunznmsTunaznaeduy
o 7] Y] o w d’ =1 9 P = S 1
dmivmsnueyimindsananasnsil  SanwilullIggefieinganld ua
° ‘ﬂ 9 = A VoW ' = A ' ¥
$UVUADINTIIBUINTAIIDUY WA 1T WIATMTN 2.4 4az 2.5 11D INUARZINATATTAIU
» » 1 1
uAdIna Taeasseviigavplivewdasusiuazgungiivesimasdiunaiu
»
Tasdmunsaduiunsamnansiild s bifldomeeshanamngald
v »
Cooling tower NEFNIDMUINANNYTEHIR 1AR I
(1) vg@n 1514 Cooling tower TutaImnarsfudiunm 2 21uq
- sfFuandanu vifaaas = 2 @ Tu9) x 7.36 (W) x 26 (51)
= 382.72 NWARDY
= 382.72 x 12 (1ABU)
=4,592.64 viuwAl
- A If anne  =4,592.64 (MuwA)) x 1.7314 (L)
=7.951.69 1Al
- wefiduams e id Aaaasnnamdinu Tifhmdeyesusiniaaly
naasanm A wuuYndmidy 452,616.60 1Al
= (7,951.69/452,616.6) x 100
= 1.75%
(2) ngan1s 19 Cooling tower lussnanatsiuiung 2 $1luaazdranm
naafdwam 2 $27u9
- BwnandsnuIiihasas = 2 @189 x 7.36 kW) x 26 (Gu)] +
[2 (F2T09) x 7.36 (kW) x 26 (Tu)]
= 765.44 NB/ADY
= 765.44 x 12 {1AaW)

=9,185.28 12w/l
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- amdanuiiihfiasas  =9,185.28 it x 1.7314 Ann/miian)
=15,903.39 1Al
- alefduamsiivthfasasnsmssnu Inthefevsauisninaln
Fnsaasasm W uuinlnAminy 452,616.60 uAl
= (15,903.39/452,616.6) x 100
=3.51%
(3) wyams 19 Cooling tower Tugenmnmeuiunm 2 FTusasdam
nanamuihuing 4 $2Tus
- s Idhasas = 12 ($2Tue) x 7.36 kW) x 26 () +
[4 (§2T39) x 7.36 (kW) x 26 ()]
= 1,148.16 v1M0AfpY
= 1,148.16 x 12 (1ADW)
= 13,777.92 w0l
- AmdarIiihfiaaas = 13,777.92 (niawAl) x 1.7314 i)
=23,855.08 U MA)
- alediFusms1Fithiaeasnnmmdsa 1w AsueuSininaly
FEmsaasanim I wuulnAminy 452,616.60 v n/Al
= (23,855.09/452,616.60) x 100
= 5.27%
() ngan31¥ Cooling tower Tugranamnmaiuiiunai 4 Frluauazgenan
amamuniiunm 4 92T
- PinamasauIithasas = (4 (F1Tua) x 7.36 (kW) x 26 ()] +
[4 ($2Tu9) x 7.36 (kW) x 26 ()]
= 1,530.88 nuuAROU
= 1,530.88 x 12 (1AoW)
= 18,370.56 WU W]
- s Indhiiaaas = 18,370.56 (miaw/il) x 1.7314 (nnmiag)
= 31,806.78 1A
- leddudns1Fihiasaenndmdanu e dsvessinfinalu
FEnsfAadas 1M I woulnAmify 452,616.60 1Al
= (31,806.78/452,616.60) x 100
=7.02%
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i 4 ¥
Auiumasmsiansaaasmasnu A 1a9 185419 1.75 - 7.02%
»
4.4.4 MysamsFamdsunazihnnuiounisnduinlding

- o e é o =

dou ( Oven ) dhunfesdnsimilsluaonsndayeansin Bumeinaaa Jould
g w - ~ o cﬂi ¥y ° A 1 & W T g ¥ ¥
dmivasamuduvewdadus Idudsnowhldussyivvomsiadwdgnd  Joviins1d
WAIUBY 2 A A dunIAR N BN ( Heater ) ¥WIA 3.80 KW HAZRADIVINA 7 kW $142u 1
a A g ¥ a o 1 oy yd o
& s Tnaandouviaduiiy 10.80 kw Tasdangunaili13h 60 °c

» ]

vInMsnsseeuluiiosdu nui meuSing Smandaduii 2 uoy fe nuuAduas lud
msgumsaiifesiulvihedad dmfvwuiliinsgumsniileiulnfadad nmslddeu
& o ) L ' ] Ly E] a’ = - =
wevh ldaududeds hifianuduifumnin Weswnnnuuyesduifisenmnninamemsnia

] ¥ ¥
Tnsiq AT hige @@avdssunm 4% wb dmsvanidulng, s-004) msdaiallvaresomsusay
=1 1 -} 4 o = 15 W a o =
fiuvio  Nilszoznaudvaneeviifaud i 1d  uddmivdudunvideedinsyumsind
o = r Ll o 4 = 1 J i
fosiunthatiadnou asu 1001) sz ldanuiuyesBuiiimge¥u (delszuim 16-20%
[ »
wb) 39 l9gpuiiioananuy
o s - 1 = J]

dmiuinaims ludeiiniu Jeyaniieguaraliiiuh haunsengamslfaudou’ld oz

ilAmsolszndanisidmdanu Wi 1889 10.80 kw wSe HraanseldFeuTnehidesla
o ] ar @
@unmarwiou fagilfesalsendams1wdeny i 148s 3.50 kw
a ;u’: = ] a A a ¥ 1o wa A ar -:
dmiulunasmsindy Suonudesiinwisademinnidlfideenn 188ndad
M) lunsdindadui v lideadinmsguasiaiiflosiuinfadng uazaumnse

-3 ] = 1 ] ﬂ‘l - ] é
Amuagrmadsndumidlidesnh 6 $1lue svi I hidelFomudowan Feszenuiso

»
Anaanuilsendalansii

mideIndwesdoy = 1080kW

szozna i 181Fudsu= 6 $2Tuaiu

Wunamdanu i anns = 10.80 (kW) x 6 (1103 x 26 ()
=1,684.80 HUWARDU
~1,684.80 x 12 (1AB1)
= 20,217.60 #1wAl

amdanu i masnas = 20217.60 MawAl) x 1.7314 (Ln/Mu0)

3

= 35,004.75 1NNl

nesmuams 19 Mthiaaasninawdenu Wi misvesustininaly

Imsaasasm IWiuydndmidy 452,616.60 1Al
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= (35,004.75/452,616.6) x 100
=7.73%
1 E ¥ ¥
@ diefesldudoufionezoannuiiu 1620% wob Tavdesldiduniannuien
b4 ]
( Heater ) 3.80 kW uazRanuvia 7 kW v iNevhgungiiauiou 60 ’C wud geudinig
. A g3 ¥ ¥ = £ o q wea '
AN over design A8 1Fvuadualanufernaifiull Fahldlimsuuamaedsouen
pon1dn 2 nsdl

)

- awmtenuuamsiinils nﬁﬁ’aﬁﬁgmﬁgnﬁﬂuaﬂm 5-10 °C Haszlidna
nsTnURENI LR IS UNAAS IRt TR uazeztlfaansldndanu I ludu
mandey uazmumsinuyesiaaunoiudeu TaodmnanSoufion1§&sd

famazmshamndnd gungiiveswaatanudeu 60 ‘c 1dnatlunisey
40 w17 Taufuanannn o 60% voaszozamavumasiiu 24 uTh 0.4 $1Tu9)
Psamdsny Wi vesvaatsnnudou
- 3.8 kW x 0.4 (§2109)
— 1.52 mhw/mis
amdsay1ddh =152 (‘Iri‘ﬁ’)ﬂ/ﬂ'i‘l) x 1.7314 (INN/mtiag)
- 263 i
PSunamdanunvhvesiany
=7 kW x 0.4 (F2Tua)
=28 (ﬁﬂ’m/ﬂ‘i‘l) x 1.7314 (ANN/M1U70)
- 485 m/mie
nsnansiangamgivamanuieuana 5 °C mdsegh 55 'c il
e lunsevnuiuihy 52 1 Taoiivamarnudouinay 50% vesssezmmanuadaiiy
26 W1 (0.43 $2Tua)
Finamdany lWihveaalannuiou
= 3.8KkW x0.43 ($1Ta19)
_ 163 ming/als
amdaan Wi - 1.63 (io/mse) x 1.7314 (miay)
~ 282 UM/mds
YFunamdsa Ivhveadaau
= 7KW x 0.87 ($2Tug)
~ 6,09 (MIW/M39) x 1.7314 (N/MEIY)

1 4
= 10.54 1NN/ATY
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s nanesasgavpiivamannwieuaaas 5 'C mdsogii 55 °c M1Kle
nartumsevumiauiiy 52 117 Taovaaaanudouheny 50% vesszuznamanuaiaghy
26 W1# (6.43 $2109)

Wuamdsnu ihvesvsararnuiou
~ 3.8 kW x 0.37 ($2Tuq)
~ 1.41 miwns
Awaean v =1.41 (mhufﬂé'v ) x 1.7314 (inn/ruHw)
244 1W/nTe
USuawdeau I vesinan
= 7kW x 0.47 ($2T09)
=3.29 (mi'wfﬂ'?"‘a) x 1.7314 (AINn/Mu9)
- 5.69 MWATS

ar :: r-o d’d t [] = r ~ 1 o
ANIUATMIHTe lmnzaulumsdwiuns mszndoudon wdsau i

- uametsauu ey nnnsaseiagungiomadoudiddesnnnies
Extruder NHATMUMIATZUORIEIMEN ( T 4.4 ) Wyd aamgdvesanisuiilszuin
44 ‘c AvhmsfRsusiavesdumenuloudusiy  uazesviavesdy
armnmdoumie 240 kw tszneudumsihanudeunildessninies Extuder Hyyuou
adunld ( Waste heat recovery ) fluzannsaanms lanwdssiu M weuduaanrndonld
140 kw wipilszainm 36.84% wesmnts wisaen Ifhiideuidn Ganoildindesen 80
WA = 1.33 $2TueAn) Feemnsodmauninnlsevia 188
UsmamdsanIifonns = 1.40 (W) x 1.33 ($2Tu) x 26 ()
= 48.41 HUWARDY
=48.41 x 12 (RoU)
= 580.94 w10/
smdsan Ififlonns = 580.94 (muiaw/l) x 1.7314 (rmansian)
= 1,005.84 UMA]
weiitudms 1 i fiasasnnamisny ithmisve s imaaaly
Tmifasas I wrydadimdy 452,616.60 1Al
= (1,005.84/452,616.60) x 100
=0.22%
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Nnn 4.4 ﬂﬁi’)ﬁi&’ﬂ1ﬂﬂ31ﬂ§ﬂulﬂuﬂlﬂﬁﬂﬂ Extruder

¥
o

[} :? 1 al i i 1
Futuwmsmaimusoaasmdanu Idfaddeving 022 - 7.73%
4.4.5 M5UTuuAIR IR Heater ¥DAUNTO9 Extruder AN Y

9 3 o & o ) e ¥ o H v w
Heater 11’1?1313J‘§E)H1"|!.ﬂ'iﬁ)~3 Extruder uuﬁ]umuwuﬂﬁﬂlsuwaNmmmﬂuauﬂuﬂmma
o o oW ' o I3
NnuapiduAEWY ad1Ae Twdsu 670 kw Taouumidlu s e (1.50 kw o 4 g9

L 1 5
LAz 0.70 kW 919U 1 ¥A) NMIAFQRNQLVEY Heater 114 5 4ail TaoinAazog luyae 110-150
FL

¢ adlvuagduanuinnaasiinanniiudidy

Ed bl
ar N9 ar o P9

Av dufisgafiuauesa uasly

3 4 9 oA ' R

manudeyadiosruvedAnilsny Wi gungiin

-; 3/ = LY 2 3 ’ =N ¥ e A 3¢ 1 =1

MINAa0dtiedd N suaigugll Heater IHanasndnaninglyeg wui i
dl L= 3 ] (=] B £=1 1 = Ll é o

anuilu 1l 1dRazSiaansdmgumaiina 1ddndss e lify 5 °c deezdiaansnalu

msldndea i ludiuves Heater asldadiados 3.80% veanalumsldndaou IWduay

199 Heater (1301 1uM15 15 191999 Heater il5zina 24 wfA1u9) axaiuisediisnuy

Fd
=

dszndalans
- W3nawdanu IWihaaas = [3.80/100] x 6.70 (kW) x [24/60 ($2T19)] x
24 (F1109) x 26 (Gu)
= 63.55 MiiwitAou
= 63.55 x 12 (1fOW)

= 762.60 WAl
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- smdnninthitanas  =762.6 oAl x 1.7314 wmmiion)
= 1,320.36 uAl
- eddudns1f i Fnansnnmmsau Infuedevesusimiiaaly
Fsmsaasas a1 IMfuuula@miny 452,616.60 1Al
=(1,320.36/452,616.6) x 100
= 0.29%
athq'lﬁﬁﬂmﬂauaﬁanﬁmﬁmﬁmmﬁﬂﬂaﬂﬂuszuznmwﬁuﬁn’fu nsAnuIIuF
UfaRemmgamgiliimnzruvewdazndafaailszneufiumamsandaunauvein
woaanlmiduianatadn reeycled AMuzaufunsardasumivdulszduedtiiens
fvsandiienasnsii

» W
famnasnstieunsoasnmasnu idfng'ld 0.29%

4.4.6 minadTaeuds TasmninduiniFing Re-cycled)

}
o’

TunszurunsnanyoauTEmi ﬁms“l%’a’nqﬁuﬁmﬁﬂpvc“lnﬁnwixﬁ"aw1ﬂ1u
nszIuMsHAREMsFaveudufiRatunmIAanmalunszUIUMIHAR (9 nrsdain
Til¥gnsaaiidesms ( amii 4.5 ) fnldgapieiagavlilasi lifims 1dnandusiosnin
s laiinsiveudefeaunimsuandwauusiugasdudna fude
wosanlmimeo Uiy Sagausniinils (il 4.6 ) Fuilunsaadunuuenindasi 8n

o 4 a= A4 a P
nadums Re-cycled voudonnatulumsnandanianile

AT 4.5 VOUFONNATINATZUIUNMITHAR
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i o o e ] o = ] -
MM 4.6 TagAunlmsnauser adanaadn nyuazve e

maviEniimsndalaolflSunaiagdiu  so Alanfuszaunsondandnsiuy  sval-
001PT vi1wain 20 n3u 8wy 4,000 ¥1 SHAT-015PT Wi 20 03y 188w 4,000 Fuuag
3¥AS-044PT 1IN 40 ndu 188 2,000 Su Honsarumuniatas A TrEaLn
figaveaniinag Tashdunulunswdavioussyledeziszneudae dapve smalansuoas 52
YN FIAUMUANNTOU ( Heat stabilizer ) 5190 Ianfuay 2,000 UM @158 umuaudey
1;:ﬁmﬁ"r?inni‘]q;mmiﬁawﬁ’amﬂzfmu%'amzﬂ'jnmsmh;ﬂlumsHﬁmi‘lu%’mmwaﬁ
wed viedans Sy ludvesdumihues une oB-1 @m ardfuums mAlanduas
2,500 1M

lumsthveadeifatulumonsudandiunldtmidh swdonihliunssuaumaun
TaoldinSeaunvinm 4.56 kW uaz iFessauving 0.44 kW Mouonimyrfidannmsunaeen
vndvendef Insteouds Taofezfims1dintessounazindesun Wuszoznmysznu
2 $2Tue domsHwitends Taedimsldonfuduiu siiil@sveadoiinsu 1918 18
Alanfu vnfunswesdeiililuaazsou 20 Alonfy aunsomdunuveeadeii
ndu I n fnamd s i Aidadu unssuaums uanassou 1880

1) Msld I wimuaTunszimms feuazyn Mide M vounissuanns

s » ]
w3esiausnmanue 5 kw Andludunuveseuderiounsod 1195w 18 ATandu

- dSuandaanu v = 5 (kW) x 2 (F21u9)
= 10 ¥UI0/A53
»
- amasnuindh = 10 (HUI/ATI) x 1.731 (LN/M178)

= 17.31 11N/A34

- Auvueowveademindin g 18 ATansy
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=17.31 (‘l_l‘l‘lfl/ﬂ‘ii)/ 18 (ﬁiﬁﬂﬁl!ﬂgﬂ)
= 0.96 1/ lansy
TuilagtumauSin18ins l¥8andunauszndie iliapve uazveuduin usasidw
fuanaadu Tﬁummmammm'sﬁmmﬁ'unmlmmiazﬁﬁﬂﬁm'lﬁﬁaﬁ’
@) $asrausiaPve 60 Alany uaz veuduiniinduinld 20 Alansy Yuw
asdunuaNuiou 60 nu (0.067 1aniy) uaz M1 OB-1 @ed (15Uiuues) 2 niu (0.002

Alansu)

s ISAPVCN 14 =60 Alansu x 52 (um/n lansy)
=13,120 1N

simuesvoudeminauun 1918

=20 Ailansy x 0.96 (LN/A Taniu)

=19.20 UM

i@ umuanudou = 0.06 (A laniu) x 2,000 (u /A lansu)

- 120 UM
- §IM1@15 OB-1 1387 = 0.002 (RTan5) x 2,500 (1 M/n Jan3u)
=511
- 5WAUNY =3,120 + 19.2+ 120+ 5
=3,264.20 UN

(3) SasrEUiaPvC 40 A laniu uaz veuFefiihnduinls 40 Alaniu 5w
Mseumuanuion 120 sk (0.12 Alansy) uag 13 OB-1 e (@13UTuLrs) 4 PTY (0.004
Alan3u)

SN ULAPVCN 14 = 40 Alandu x 52 (A Tansw)

=2,080 UM

smvsaveadeninduinlsla
=40 flansy x 0.96 (VA lansw)
= 38.40 UM

snmsamumuaNdon =0.12 G lansu) x 2,000 (U Taniy)

=240 1M
- 57918135 OB-1 o =0.004 (R Tan3u) x 2,500 (LD laniw)
=10UM
- SWAUNY =2,080 + 38.4 + 240 + 10

=2.368.40 UM



59

- izndananaiiomouiusandmiude )
= 3,264.20 - 2,368.40
= 895.80
- feidlunlofidudanns = (895.8/3,264.2) x 100
=27.44%
(@) SandniiapPve 20 Alandu naz veudofhnduinld 60 Alandu YSinu
asmumunudoy 180 niw (0.18 Alansu) uaz M5 OB-1 1887 (Ui uues) 7.70 N3y
(0.0077 Alansy)

TP UNAPVCH 1% =20 filan3u x 52 (/A laniu)

= 1,040 1M

smvosvasaReminduniela
=60 A lansu x 0.96 (LN lan3u)
=57.60 UM

simasdmmuanuiou = 0.18 (A landu) x 2,000 (WA Tansw)

=360 UM
- 5115 OB-1 [ =0.0077 (P 1an3ir) x 2,500 (LA Taniu)
=19.25 179
22
- AN = 1,040 + 57.6 + 360 + 19.25
=1,476.85 111

1lsendaanaailafsudusasidmlude )

3

=3,264.2 - 1,476.85
=1,787.35

- o d o
Aalunlefidudanns  =(1,787.35/3,264.20) x 100
= 54.75%
TumnihveadendunlFmilSinafivng sz munsnaadunulumswdandd
uadiimahweadondunfaiuniaviunlfithiagavTas 18 lnswmusiapveid 1y
oz ldifdatlguiliumontsein u iNavoudsesnumnphdmdasan fasosIndiy
& = ¥ = @ T 4 'w L] i
Fmdnfus guunmusandnsust i B nasgu Fdumasnsiidasndnfnzmuosng
= o ] » :4' o o 4 = = c: o [ - w = @
ustmaiivyldunige fe sandannlSunnvsadeivhinduuild 40 Alansy waz 60 Alaniu
Tudoi @) uae 3)

» »
[T = >

fafuamsmsaansoandunulunisnine1dtg 27.44 - 54.75%
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ar o L] = A
447 ﬂﬁﬂiﬂiﬂﬁﬂu 531!1.]‘}1ﬁE]LUL!‘U‘SL'Jﬂ!ﬂ'lﬂ‘ﬂ'l@ﬂf]ﬂallﬂ\iiﬂﬁ’EN Extruder

= = oo o d. 1 o /
umenIsHaAVaIUSENA Tamusriluidedini I uuvaedundinnieenues
A & d’ ﬂ o -~ =] a0 ow et A
399 Extruder %9WIsmsdl  uminaaeaiiualdsussuuvastiurdasumnuinmin
& . P = ¥ ar 1 P 3 - Qs
N90PAUDRATEY Extruder M@ ldRaauth ¢ i 4.7 ) mdlunislfiasesdaoins

{Compressor) whinendeduuny 1ag Blower 1.50 kW 3.50 Amp S1‘“elJm:‘ﬁCcompre'ssor 4 kW

P
w A

~ 4 o ' ' a i’ 9w W
7.80 Amp { NIWN4.8 Y HIAUTDATHIUA NUUANIUDIATHAINU Lﬂ'ﬁ’] Iﬂﬂﬁu

= 1 =
AN 4.8 113 1FCompressor 1Sz ULNADIE

(1) doluszuumaoibulFuBlower Y119 1.50 kW 3.50 Amp Tuny 24 ¥2 109
1wy 26 Tusodeu
- smamda ihnle = 1.50 (W) x 24 (3 T09) x 26 (F1)

= 936 NUIBARDY



61

=936 x 12 (iAOY)
= 11,232 WuwAl
- Amdanu T = 11,232 (Al x 1.7314 (1IM/M)
= 19,447.08 1INAl
2) dioluszuunaeduldin Compressor ¥11A 4kW 7.8Amp Tuaz 24 Falus
Snmuzeiuneifou
- By WA = 2 (ow) x 24 2 Tug) x 26 ()
= 2,496 NUWARDU
= 2,496 x 12 (1ADW)
= 29,952 w1 w/Al
- amdaauidh = 29,952 (Muw/l) x 1.7314 Ammuw)
= 51,858.90 UMAl
3) mafSoudounmdsanTiiisen1sms 14 Blower tag Compressor
- WamuesAMAaIa Idf = 51,858.90 - 19447.08

=32,411.82 11"

- Aadlunlefidua = (32,411.82/19447.08) x 100
= 166.67 %
A A &
HIDUNTITIHUUYU = 66.67 %

- AadumdsIdd il = (166.67 x 1.5/100
= 2.50 kW
' S ]
wuins1gnu Wl Ry v Rolssun 166.67% viotszunat 2.50 kW uan1a
= oar a o = g J & o 4 - [V o ¥ ]
s luaemswnana lagau Forldmnsoniuswanrseaalaiiy 2 m
INHAINTHAAAY
dlafunumartims 1 FrdinudoHuIsMIHan Nu A¥TAIna NN 1aAad
v o1 ar 1 + o ‘: a v oGr
dszua 14% uaesalsaawlunisnaasliualeussuuvaeduil sz lvmasiinig
ar 1 L] = -] 1 =g Qr 1 A T J d‘
ImFnudenomInaalinanas LA U ENY ndunyn veudelinigsvu lnnndolss
) »
30 4.9% wazwinaudssiunldasuwganssulumsiinuneaunas S lduiainsilda
¥ a M A A o oa A q v o v o = - v
Apslinsnersanvoyafubua AN DN wolflszneuniaadulaiiezduiunisvio

[ 3 :fd I3 Y = q‘. =
AMIHUUYIATOITN ﬁ]ﬂﬁl'llﬂuﬂﬁﬂlﬂ'lﬁﬁﬂﬂ'lmmﬂll
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4.5 masnrydugnaaidninamiahl

Turinudninauyesn T inﬂfm';ﬁu*ﬁmgawn’hﬁﬂrﬂa’f’nﬂémﬁﬁﬁﬂﬂuHmu
Uszian éqmaqﬂnsﬂfﬁmﬂ%«mLﬁuq‘lﬁﬁjaaﬁ'ﬂuﬂ'ﬁﬂmﬂﬁﬁﬂ%ﬂaaﬂnm niolimsita
qﬂniﬂfmwﬁﬁﬁ’qﬁﬂaﬂﬁszummﬁ’mﬁm Flaunldemasu

suhudsinasmsfeusni W 1$fumdesdnin 14w

45.1 wasmaArdunstiuRvunganssuveadlfanlumsTagunsaidninauyn
afmdimsl¥nuasndadnm

4.5.2 wasnismMstlaminenaufiameddninausaanainnaiedu (12.00 - 13.00 1)
srensadaanulsenialdded

1) fdaieunipaneufiumeiualunnd nfiins 19 Taeldians
Iaanumnnies vy 2.61 kW
- PnawndanIWdhasas = 261 (kW) x 1 ($21u9) x 26 (Gu)
= 67.86 HUWARDY
= 67.86 x 12 (1ADY)
= 814.32 1WAl
- dmdsan thiionas = 814.32 (il x 1.7314 (miaeam)
= 1,409.91 1/l
- nlefFudma ¥ thiiarasnnamdanu i uedeveansiniinalu
FEmIandaIa R wwyUnAmifiy 452,616.60 vInAl
= (1,409.91/452,616.6) x 100
=031%

n’: 9 = o 9 ot 9/ = o~
453 mssanaitianieonsufuass ol lims iFaumnuy 15 wf
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