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ABSTRACT

This research aimed to study approaches and measurs to reduce energy consumption
of the compressed air system in an aqua feed mill. Data regarding the compressed air system were
collected to determine performance and efficiency of each air compressor. Seven Wastes and
Why-Why Analysis tools were used to analyse problems and identify energy saving measures.

Data collection and analysis led to three measures. First measure was to sequence
the air compressors according to their efficiency by operating the most efficient one first and
using the least efficient one last or as a backup. This reduced the energy consumption to 9.43 kW
(6.48% of total annual energy consumption of the air compressors). Second measure was to
reduce the leakage of the compressed air system. Third measure was to decrease pressure of the
air compressors. This reduced the energy consumption to 10.74 kW (7.38% of total annual energy
consumption of the air compressors). If all three measures were implemented, the costs would be
reduced by 551,851 baht per year with investment budget of 220,000 baht, and the payback
period would approximately be 0.4 year. Moreover, this resulted in a reduction in energy
consumption per production unit. In 2016, the average energy consumption was 9.36 kWh and the
production volume was 111,289 tons, while in 2017, the average energy consumption was

reduced to 8.42 kWh (10.04% reduction) and the production volume increased to 125,921 tons.
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flvia Garder Denver Garder Denver
LICENCE ID \K06-010-00482 -
TYPE BLF37-85A ES37-10
UNIT ID QX190289 QX194791
SERIES CN20110908002 GDC20070141
CAPACITY 6.02 m3/min 5.48 m3/min
WORK PRESSURE Max 0.85 Mpa Max 1.0 Mpa
MOTOR POWER 37 kW 37 kW
PW.SPPLY 400/50 V/Hz 380/50 V/Hz
WEIGHT 1100 kg 745 kg
SIZE L 1651 L 690

W 887 W 1005

H 1750 H 1700
DATE 2012.01 2007.04
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YoyanlunsfmImmm FAD comp

30 1 2 3 4 5
YNABUAUDIMABATINIDOINABA Veank (m) 12.00 12.00 12.00 12.00 12.00
L’Jf;\‘Iﬁ1%§ﬂ81ﬂ1ﬁlﬂ71ﬁﬁﬂ1ﬂﬂ31uﬁu@%1fjﬂﬁﬁtjﬂ Au) 164.55 165.25 168.00 169.32 153.04
mmﬁuﬁ“l%’“lumimaauqam (bar,) 8.00 8.00 8.00 8.00 8.00
mmﬁuﬁ“l%’“luﬂﬁmﬁ@uﬁngﬂ (bar,) 7.00 7.00 7.00 7.00 7.00
VUIATINVBMNBABNT BB 1HIU Vpipe (m3) 0.97 0.97 0.97 0.97 0.97
AMUTUUTTOMATUY5D] Parm (bar) 1.013 1.013 1.013 1.013 1.013
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1A3a9 1 1A3a9 2 e E
Ay A el fauils A nie Muals A nue
P2g 8|barg P2g 8|barg P2g 8|barg
Plg 7|barg Plg 7|barg Plg 7|barg
Vpipe 0.97(m3 Vpipe 0.97|m3 Vpipe 0.97|m3
Vtank 12|m3 Vtank 12{m3 Vtank 12|m3
Patm 1.013(|bar Patm 1.013|bar Patm 1.013|bar
t 164.55(sec t 165.25|sec t 168.00(sec
FADcomp 0.078 m3/sef: FADcomp 0.077 m3/sef: FADcomp 0.076 m3/se'c
4.669/m3/min 4.649|m3/min 4.573|m3/min
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1A3a9 4 1A329 5
Ay A el Auals A el
P2g 8|barg P2g 8|barg
Plg 7|barg Plg 7|barg
Vpipe 0.97|m3 Vpipe 0.97|m3
Vtank 12|m3 Vtank 12|m3
Patm 1.013|bar Patm 1.013|bar
t 169.32(sec t 153.04(sec
FADcomp 0.076 m3/se.c FADcomp 0.084 m3/se.c
4.537|m3/min 5.020{m3/min

MWA 4.2 1daIMIMUInIUTZ@NTNN (FAD comp) ¥ounIeoae1nie lag 1siunsy

Excel

Y v lq v ° !
M1319% 4.2 uarasveyan 1¥lumsmuInya kW onload /FAD comp

HouailunsAnNAMM KW onload/FAD comp
304 1 2 3 4 5

¥aanihms  |useseulndh (v) 398.92 400.87 397.20 397.88 390.89
8A01A (Load) |[nyzua ih Ir (A) 66.26 64.40 67.83 64.26 65.12
vazyhmsnadelnszua i Is (A) 60.86 62.77 62.37 63.68 62.68
dsganiam  |nszualildh e a) 60.07 62.29 62.23 64.75 63.06

PF. 0.85 0.82 0.83 0.84 0.88

naanu lviih @ew) 3743 39.20 37.98 38.68 39.99
M5O IMADATZYBUATBIGADINIA FAD comp 4.669 4.649 4573 4537 5.020

M39319701 32 ANTN1NAT 099 ADINIAETINITOUIAIUIUNINT 1FTIFI8UNIE

VAULIATOIUNTL (KW onload /FAD onload) ¥9aA3099001MaALAaziaI0d 1agldaunisnly

v

9
lumsamuiuaeil

[\ﬁEI cos¢]

kWonload _ 1000

FAD FAD

comp comp

onload

v o

HAMIANYINIAILIUNINT IFNAIT ML UALIATBINATE (KW onload /FAD

comp) VBIATOIOADINALAAZIATES AININN 4.3



\A3aenil \A3RaT2
Muwils A wiae aatals AN wiel
kWonload 37.429 (kW kWonload 39.197 kW
FADcomp 4.669|m3/min FADcomp 4.649|m3/min
kWonload/ FADcomp 8.017|kW/(m3/min) kWonload/ FADcomp 8.432|kW/(m3/min)
1A3auii3 _ "ﬂ%a"ﬁf‘ :
Mmuils 20} g Muals m el
kWonload 37.975|kw kWonload 38.682/kw
FADcomp 4.573[m3/min FADcomp 4.537|m3/min__
kWonload/ FADcomp 8.305|kW/(m3/min) kWonload/ FADcomp 8.526|kW/(m3/min)
Lﬂ%aOﬁS
fmuals AN wiaEl
kWonload 39.988|kwW
FADcomp 5.020|m3/min
kWonload/ FADcomp 7.966|kW/(m3/min)
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Y o Yo v o .
PN 4.3 UAAINITAUIUNINT IFAIGITUNIZUULIAT0930152 (kW onload /FAD comp)

d’ U
Voun3I090A01M A 18 11511051 Excel

9 { <3| o o @
€l]'l'ﬂéll'ﬁn‘;lj'ﬁfl'lcil\ﬂc/s'l 43 LL]JUﬂ’liﬂ']u’)mVi’] kW onload /FAD comp u’lll'llﬁflllﬂllﬂ’li

a a 4 @ Y o
LlﬁﬂﬂlﬁﬁlﬂfﬂJiiﬂu%uﬁgﬂigﬁ‘]/]‘ﬁﬂ'lwell'é]\‘ll,ﬂ%"ﬂﬂ’(’]ﬂﬁ]?ﬂ'lﬁcluﬂ'liel,%waﬂ\‘l'lu I/s’kW (911519910

a a J v o (% v =
INAUANTITATIV UATICHNANTU ﬂmwmm‘waNm‘ﬂmmuuazwiﬂywawm) 318902108A

A1 15199 4.3
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a oo a A o
msnSeuisvanssouzuazlsz@nimnveunsesdneima

dszianms | R . Y Usgdnsam dszdniam ,
A . szianms dansimsnan | v nldhlu . 0 . Do o AN
Uszinnipseda 4 3ZUBAW . . wasuaTewn | lugeihiting MyaInu . g
waoau ) 01NADA Us M30a Us/kW 1hyesne [emanwan
$ou 0109 Us/kw 14Tvan
Lubricated Air 2-25 0.52 1.92 a 1hunan 1hunan M
Lubricated Water 25-250 0.43 233 a 1hunan 1hunans Ly
Lubricated Water 250-1000 0.36 2.78 Aun 1§ [N unan
angu
Oil Free Air 2-25 0.56 1.79 @ 1hunan 7 GEDRY
Oil Free Water 25-250 0.47 2.13 ) 1hunan 9 72019
Oil Free Water 250-1000 0.41 244 fA1n [Lfl q ERAD
Oil Inected Air 2-25 0.52 1.92 M M thunan | dwnan
0il Inccted Air 25-250 0.45 222 A4 vDS) M(gavDs) | thunan | dhunan
Oil Inected Water 250-1000 0.41 244 noldf nan thunan | dhwnan
ang
Oil Free Air 225 043 233 a g9 thunan | azeon
0il Free Air 25-250 0.38 2.63 a 9 thunan | agew
Oil Free Water 250-1000 0.38 2.63 @ [l 1hunan azo1n
4 Oil Inected Air 2-25 0.52 1.92 a i M i
Tsaisnu : ;
Oil Inected Air 25-250 0.45 2.22 M M 1hunan | Pwnan
4 Oil Free Water 250-1000 0.45 222 M 1unan thunan | azen
HUDHYUAE -
o hadl Oil Free Water 1000-2000 0.39 2.56 Aun 1hunan M ERRL
(Fuasanail) ; - 0
Oil Free Water 1NN 2000 0.36 278 fun g9 M 42019

T WATlANITATIA LATILUNAIITU NTUTRIIWAITUNALNULAZA YT AN WA Y

HINEYe). ¥091 5L ANTMNNAINUATBIOADIMAS/KW)A)Ssumeun laa15¢inai 8o

1A3099A IMANN S oUHeUAUANATTIN (ANIATTIY 0.45) INDMIANTTOULIAL

%1ﬂﬁ1uﬂ]ﬂ!‘ﬂ1ﬂ151%}ﬁ1

(2

ANVUNISUVUSLA

' ' 9
a a v ' Y v A
ﬂ‘i$ﬁ‘VI‘ﬁﬂTINﬂlﬁ]ﬁlﬂ%@ﬁ@ﬂ@1ﬂ1mma$m§E]Qllﬂwaﬂx‘iu

4 A
IAT09N 1

0.4810)x100 = 93 %

4 A
ATDIN 2

0.5059)x100 = 88 %

4 A
NI0dN 3

0.4983)x100 = 90 %

N304 4

0.5115)x100 = 87 %

8.017 kW/m3/min

8.432 kW/m3/min

8.305 kW/m3/min

8.526 kW/m3/min

(8.017 x60)/1000

(8.432 x60)/1000

(8.305 x60)/1000

(8.526 x60)/1000

0.4810 kW/l/s

0.5059 kW/1/s

0.4983 kW/1/s

0.5115 kW/1l/s

50910132 (kW onload /FAD comp) Y04

(0.45/

(0.45/

(0.45/

(0.45/
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195097 5 7.966 kW/m3/min = (7.966 x60)/1000 = 0.4779 kW/l/s = (0.45/ 0.4779)x100 = 94 %
v I Y : @
41,3 HAINANYIANUAOANRDIVOIVUIATUNUAY (Receiver Tank) NUIATOIOADINA
1AEMINNIUVBITLUY Auto Drain

A 9 @ a A a 3 A
11949103 1HNUVDINAINUAVYBINI TIINURAADIMIT TR I FaLa )

9 [ A [ ~ 9 [] 1 [
nmslenaenuavaaoaanioaatyrinadsauanildhinelurieniszgege Tugg

]

) F
[ a o @ L]
TLYTLINTU %?Qul?%}ﬁﬂ?ﬁﬂﬂﬂﬂﬂﬂlﬂﬂﬂ?ﬂWﬁ“ﬂ\?WNﬂ 7 90U U Zone ﬁummiﬂl%’ﬂuuamum

[

d' Yy | =) = d‘
ﬂ\iVIi‘lﬁJ@Q 3 YUIAUTYASIDIANINNTT NN 4.4

Y v o <
ﬂ151\1ﬁ 4.4 L!ﬁﬂﬁﬂ]@yjaﬂ]u’]@ﬂ%ﬂﬂ@’lﬂ’]ﬁ

v g X
YADUNVDINIA (Receiver)

VA WU 1 | suun 2 | wuuin 3

51105 6000 A5 2000 aA3 | 1500 an5

Working pressure 12 bar 8 bar 8 bar

111N 2783 Nn. | 2782 nn. | 2773 Nn.

UIUDY 204 499 199

v o [ g’.}
13010550 VBIDUNVNAINUDINIFOANIHUA = (6000 x 2) + (2000 x 4) + (1500
x 1) = 21,500 895
= 9 @ a [ o’%’ a <=1 [
W'ﬁﬂ'l‘iﬁﬂHWﬂa‘iiJ'lmﬂWfJGl“]fWﬁ\‘i\ﬂuﬁﬂJsluﬂ'liNﬁG]Eﬂﬂ?iﬁﬁ’)‘uWﬂ!ﬂlilﬂllﬂ'l‘ill‘ﬂ\i

v P~
Zone mﬂmmmu AT NN 4.5
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/ v <
M3197 4.5 LAAITOYAVLIATURDOINIAAL Zonen 5 1Ha1

Usunaunisldnasuanlundazdsuusesniliy Zone
Receiver No. | Usuamanug Zone USunaumsld

1 6000 a93  |§U97N Air compressd -

2 6000 805 |SU37n Air dryer -

3 2000 305 Packing 4.83 m’/min

il 1500 ans Mixing 0.17 m’/min

5 2000 &3 Fine Grinding 4.93 m’/min

6 2000 35 | Coarse Grinding 4.90 m’/min

7 2000 &3 Top Level 0.75 m’/min

- - Other 3.98 ma/min

37U 21,500 - 19.56 m3/min

o A = = 9 1 v < .
msmaioFouisNiaNua0ande95zHINAUNUBINA  (Receiver
[ A Y] A A 9 A [ a [ (%’ a <3 =\
Tank) AUIAT0I0ADINANNGA 18 TaoinT090R01IMAvEY 159URAARIMITdA T Tae §
9 A a [ v o A [ 1 A A 9 a a A
wihiwdandsnueimeasadie lldunsessnsarg lunszuaumanaanldszuntuudandg lu
] 9 1 ]
msnugu Usznenlidae 1n5e9dn01n1A NINUATIUIY 5 19509 1AY Main 3 19504 Standby

o A Y ~ 9 ~
IUIU 2 AT fﬂ?ﬂ‘l]@ﬂuﬁ‘ﬂi'l‘]_li'lllulﬂﬂﬁJ f1319N 4.6

Y { o 1 v <
M5190 4.6 uaasdoyan I lumsmuiaiimanuyuesdunueIne

! o o 3
VoyaluMIAIUMIAANINYVIIT ANV INA m

A3 1 2 3 4 5
mmﬁuﬁ“l%’iumamaaquw (bar,)Pg max 8.00 8.00 8.00 8.00 8.00
ﬂamﬁum%’ﬁluﬂﬁmaamﬁqﬂ (bar,)Pg min 7.00 7.00 7.00 7.00 7.00
AVIUAULTTNMATUYTO (bar)Parm 1.013 1.013 1.013 1.013 1.013

%1ﬂ"ﬁ”ﬁ')3allﬁﬁ13J A15197 4.6 ﬁnJTlfhfﬂiﬂOTL!’JmWW]DWN!TiNW%ﬁiJﬂ’JHJﬂ"U’EN"UHWQ

[

v < @ A [ 9 dy
AUNUIMA NUAT090AD1NA TaalFaunisaail
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V = (P Patmp ) |:(Qcons = Quuppy ) % t]

g.max ' g,min

[

MnAuMIEINI OIS
Qcons = (Packing Zone +Fine Grinding Zone + Coarse Grinding + Mixing
Zone + Top Level Zone + Other Zone) X ﬂ'm’nmﬁ@ 20 %
=(4.83+493+490+0.17+0.75+3.98) X (1.20)
=23.472 m’/min
Q supply = MAIWAADINMADATIUIU 3 w504 (lsmA3e Standby 2 193049

=(548x3)

= 16.44 m’/min

\Y = P atm [ Qcons - qupply] Xt

(Pg,max - Pg,min)

1.013 [[23.472-16.44] x 180 sec }

®8-7)

1282.21 /60 211

2137 m' W30 21370 AN
y @ v a A a
Lﬁﬂ\‘iFlnﬂﬂ'libl%}\ﬂu"ll@\iwaﬁﬁ']u@'lﬂ'lﬁ’f]@"U’ENT/'I'NI?QQ']UN@@@'IW'Hﬁ@]')u’lﬂfuﬂ
<3 =} 9 A [ o aq ¥ 1 1 '
Lye 11mﬂﬂma@m’muwaaﬂﬂmumwaNmmmﬁa@‘ﬂﬂuwa %303153@\1@@ Glu“]f')ﬂ
gi Y a 3’, v g’/ o [~ 9
JTYTIANTU 9 ]’lﬂMﬂ?ﬁ@ﬂﬁﬂﬂﬂlﬂﬂ@WﬂTﬂVNﬁNﬂ 7 9ty Zone ‘lJf’NﬂTﬁﬂl‘b'Q'lullﬁg
o A I~ v (= ] @ o & 1A a
GUU'I@QQVIEI,%JIIEJQ 3 GUu'l@i'JiJ“lJ53J'li1!ﬂ?ilﬂﬂwaﬂﬁW‘L!'E]']ﬂ'lﬁ'f]ﬂﬂﬁ‘ﬂllﬂflgm 21,500 a91g Lo
o 9y v v W J A @ g/} A
ﬂTﬂﬂTﬁﬂTu?ﬂ!ﬂ”lﬁi%'\‘ﬂl!Wﬁ\i\ﬁHﬂ”lﬂ"lﬁ@ﬂﬂ‘]Jf’;l‘]Jﬂimllﬁglﬂﬁﬂﬁﬂﬂim@ﬂﬂﬂﬁgﬂﬂ IND
= Y J A @ v o 4 @ @ 2 Ay v
L'lﬁ'EIUWIEJ‘]J?]'J']?Jﬁ’E]ﬂﬂa@Q55ﬁ'ﬂ\1Lﬂ5’E'Nf]ﬂ’f]']ﬂWﬁﬂ‘Ufl\?l,ﬂ‘]JWﬁ\?\?']uf)'lﬂ'lﬁ@ﬂﬂih'lﬂ!ﬂllﬂ
[ a 1T v 3 [ o A A Y I ~ o A [
Mny 21,370 aag ‘W‘]J'J"Iﬂ\ﬂﬂ'ﬂ‘WﬂQQTH@TﬂTﬂ@ﬂW@@ﬂLLUULWf’]clﬁlﬂﬂ‘]JLWfNW@ﬂ‘ULﬂﬁﬂﬂﬂﬂ

) 1% %’ [ R~
2101F  UASITUUVDIYA Auto Drain mmumﬁzmammﬂmzummmwmﬂulmucl%’

Timer AIUANAITIINIY WUIULBIATOIOADINANYATINULATZUD Auto Drain 690311911
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'
= % v A

] { ¥ ¥ 1 ¥ A, . s
2gMNIAINAI1UNT Drain ¥ luszvVDONUAIAAZATINING Drain NIEUNAIDINIADAN
A 9 A A Y1 a o o 1Y
wanoen lldevson1vazfSeuaiiou 111352 IvaveaszuundanueImasa
= 9 a 9 [ 4
414 HANNIANEINNINTOAAADIVDIUTNIUMIT IFNAIIUaNvegUnInitay
IAS0I9NINIUAUNTHAANAINUANVDUAIDIDADINA
A a v J %’ a S A . A A [ @
11199910 JT9NUNANDIMITAA I UANAY Line NIZUIUNTHAANUANAIINY
A ) o Y o v R o & Y = ' ' 9
pon llveuasesinsuazglnsal lumsldnasnuemasadtssuiludosdimsusenguns 1y
AN Y= 9 ~ = < Yo A 9 [
AN 1AANE191A1D 4.1.3 013199 4.5 HAaINMTAREIAZHU IdNduNN M T IFndauay
4 A ] g‘/ 1A 3 .
¥9491/n38l1aZIATOIINTTINNINNA BEN 19.56m /min
AIUVBINTZVIUNITHAANAIIUAN( Air Production) mﬂfjﬁammm%ﬁﬂmmﬁ
a 1Y a . g}/ d‘ =\ 1 1 9 d‘
ANTaNaANaIIUaN TasAAIN Capacity 3IUNI 5 1304 (Tog 2 Julumslgau ) (175
. 3, .ooa A = . 3. . A A
bar Capacity 6.31 m/min U 4 A9 1AL N 7.5 bar Capacity 5.9 m/min 4 1 IATD3 ) 57U

9
v

NINVANINY 31.14 m /min AININA 4.4

TECHNICAL DATA

Gardner

Dearver M axinurm Capacity Motor power et Compressed Moise

Model pressure® at nom. pressure™ 50 Hz weight air outlet level™
bar psig mEmin cfm kA Hp kg dB(A)
7.5 110 3,84 136

ES 22 10 145 3.14 111 22 30 628 G114 66
13 190 2.50 88
7.5 110 5.24 185

ES 30 10 145 4.34 153 30 40 G545 G1.1/4 568
— 190 — 131

Il 75 || 110 [l sa1 ]| =223

B ar ™ TS s 1313 37 9 ) =g IC 151

13 190 4.70 166

For RD models mex. pressaure is 0.25 bar less. Pressure dew point of integrated dryer at reference conditions: +3°C. Reference
conditions: intake & termperaturs for dryer: +35°C. ambient temperature: +25°C.

Capacity measured in accordance with Cagi Pneurop PN2CPFTCZ  and the follkowing working presswres &re used:

7.5 bar modets at 7 bar, 10 bar models at 9 bar and 13 bar models at 12 bar

Moise level measuned in accordance with Cagl Pneurop PNEBNTC2 .2 = 3 dB (&) with Super MNovos.

Technical Specifications

oo | Wowr | raomume | omewow | tos | wegn
B 0 70 T T Tl B B
4.8 4.4 3.8 34 1651 a7

BLE30 30 1750 68 1050
BLE37 ar 5.9 5.6 5.2 4.6 1651 aav 1750 72 1050
BLE45 45 a8 a1 7.1 5.9 2152 1101 1750 75 1341
BLESS 55 10.3 9.5 8.3 7.1 2152 1101 1750 78 1370
BLETS 75 13.0 12.2 1.0 e 2152 1101 1750 81 1455

MW 4.4 1AAITYAVOUATOIBABINA
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f 9

d' A A [ Aq ¥ a a v do a <
nn i‘j]ll@ell’ﬂﬂlﬂSﬂﬂ@ﬂ@1ﬂ1ﬁ‘ﬂ1%\ﬂu°’ﬂ§\ﬂuIi\NTLlNﬂ@ﬁﬂ‘i’ﬂiﬁ@?uﬂfuﬂmﬂ

< Y = 9 =y 9 o
aziiu'la1 waanmsAnyIANuasanao1veIlT I lnasauauvug
4 A [ =1 [ a [ A [ A A Y 1
gUnsaiaznTe9dnTNeUN UM IHAANAIIUANVOUATDI0ADINIA NHAA IatTianoaDN1S
CARYY
4.1.5 HAINMIANEIANNAOANADIVDIUATDIMANLT (Air Dryer) AUIAT0I8ADINA
a a [ 4 g a < 3’, a
TunsHan01115081909n19 15991 UNANDIMITAA I F HATAU U NI THAN
[ [ Y o o d’ [ A .d' ] 9 a [ g’/ A d'
wasnuemasaldnuginiaiaziniesinsdanne luldlumsnaandenuauiune 3o
o Y o Y A 1 o A o X A ° Y a9 A
auuis azihiNaug I un3099A01N19 (Air Compressor) 195 0¥ 1anuieliniin lu
P Y H : ' g '
msaaliuaniuazanuyuinduinluszuvaw e i 1dauiazerausgnsiild 1dnude
Y 4 1 a = o o A @ a v
ldvgnanyssinaz luinaanudeenuginisitaziniosdns Taenelsanunanemisdad
3 a < y . Y 4 @ @ ! 4 o
W HAIANUHIALALTI8aLIDEAVDUATEY Air dryer NUIATBIBADIAA AININA 4.5 1ATBIM

Y . A o A
ANLNI(AIr Dryer) Y9141 3 1ATDY

U 1979 11A%89 | JUW 2 97U 2 1AT09
MODEL CDT-75A CDT - 125 AC
COOLER CAPACITY 7 kw 11.5 kw
FLOWRATE 11 m3/min 18 m3/min
TYPE OF REFRIGERANT R-407C R - 407C
REFRIGERANT LOAD 2.5 kg 3kg
MAX WORKING PRESSURE 10 bar 16 bar
MAX WORKING TEMPERATURE 80°C 80°C
ELECTRICAL POWER SUPPLY 1/220/50-60 ph/v/Hz 3/380/50-60 ph/v/Hz
INSTALLED POWER 2 kw 5 kw
MAX ABSORBED CURRENT 12A 8A.
PROTSTION RATING P22 P22
MAX AMBIENT TEMPERATURE 43°C 43°C
WEIGHT IN OPERATION 200 KG. 279 KG.

MW 4.5 uaasteyam3oiaun(Air Dryer)

H { a a o 3 a <
#1301 : 910 Nameplate Air Dryer N 1¥0113599 10 I5901umaaosdaiinviagia
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e

Ay ¥ = v Y A A ;A A o A
f)ll”ﬁﬂ‘lﬂ%'lﬂﬂ'ﬁﬁﬂy’ﬂuﬁjﬁll@ﬂ 4.1.4 ﬂ@ﬂiﬂJ’]ﬂ!ﬂﬂliﬁuﬂﬂlﬂiﬂﬂ@ﬂ@’]ﬂ’]ﬁﬁﬁ@

) l v l v
Capacity 393UNY 5 1309 N 7.5 bar Capacity 6.31 m’/min ¥ 4 19309 uag N 7.5 bar Capacity 5.9
] 9 Y
m’/min § 1 19304 ) SAINMINYANIND 31.14 m’/min 118 Capacity Y93%® Air Dryer 5943 3
' ) '
1A304 Capacity SINNIHUAIMINY 47 m’/min WoRBUADOATINTHIANGINUDINATAVD
YAAir Dryer L0g DATINITHAANAIIUDINIAOAVDIYA Air Compressor  UAITATINIHAN
WAIIUDINATAVDIYAIATDIBABINA (Air Compressor) 93T 108N I1U09%A Air Dryer
ﬁ?ﬂulﬁ}’j'l Capacity Air dryer ganedoamsmanuraves Capacity Air Compressor Han'la
1 a 4 %’ Yy a oA = 9

HAZIINMIATIITO VNN Ts9uRaaeIMsaa i ldlnmsdiaawglonis g
[ ) < =~ 4 ° A A o a a
muruasIvFauaziaguglnsalaumvuaszeznamssyuune SNz ansnnns

M9IUUDY Air Dryer A1U51002100ANANNTINU AININN 4.6

wanmsvintnuuaz laazunsu

Ventilation Fan

ARIN aumfunian

auuUWIAAN AIR OUT

Dew point 3aia19

]

MNA 4.6 LAAINANNTIIUVDY Air Dryer

3N : https:/UINAN.com
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9
%

a v a & % a ' 1
4.1.6 Wa%1ﬂ13ﬁﬂy1ﬂ1ﬁﬁﬂﬁﬂﬂ\1lﬂﬂau NITAAAY Air Dryer UAZHNUNINITIAUNDINY ND
LHENAD1Y
= v 9 A @ = v .
%1ﬂﬂ13ﬁﬂy11uﬁ3ﬂl@ VYUIAUDIUATDIDADINA ﬂﬁﬂ’]ﬂ!ﬂ\“ﬂ‘ﬂ@’]ﬂ’]ﬁ (Receiver
. 4 o Y . Y o [ 4
Tank) Capacity UDUAIDINIANLUNA (Air Dryer) !Lﬁ$ﬂ%ll’lﬂ‘lﬂ’lﬁi‘lfWﬁQQ’]u@’lﬂ1ﬁ@ﬂﬂl@QQﬂﬂﬁm
A o a v 23 a & ¥ g < DRI ¥ ? Yy o
llaglﬂﬁ'ﬂﬂﬂﬂiﬂluﬂ’lﬁWaﬁ@’]ﬁ’]ﬁﬁ@nu’l‘ﬁu@kﬂﬂuuﬂﬂ3&““1@31%@Haﬂﬂﬁuﬂuuﬁ@ﬂﬂﬁfNﬂU
Y H 9 Ed
asguvesmseonuuy Tuadeil lAiimsAnyuReInUNIIAAAT Air Dryer N15AAAIHINHN
a 1 1 o A o @ v P EY C4 A @
ay Llagﬂ’lilﬂu‘ﬂ'ﬁ]ﬁ\i‘wa\NTL!aNLW@uTWa\N'IuﬂTﬂ’lﬁﬂﬂllﬂiﬂfﬂllq‘ﬂﬂiﬂ!uaz!ﬂi@ﬂﬂﬂi clleﬂTi
9 Y
anaIIzILNeen 3 JUuDUAel

1. After Outlet of Air Compressor Unit ﬁagﬂuuuﬁuﬁmﬁ’qmwﬁ 4.7

Air Filter

Air Dryer Unit :0 2  Process M\C

Y 9 a 2 . a ¥ o o {
cﬂTWﬁ 4.7 Llﬁﬂﬁm@y’agﬂuﬂﬂﬂ'ﬁﬁﬂﬁﬁ Air Dryer N13AASNDINNAN LLUUﬁ 1

A a 9 A A o v o Y~
mﬂgﬂl,mmn 1 uﬂhi“ﬁiﬂﬂﬂq@ ieenntsevida uazizuummqm"lﬂﬂ N3
a ¥ A 1 § g {
fAAA9 Receiver Tank N90A091NNINOONUVDI Main U93 Air Compressor e umsaennuiu

[ 1 4
panInaNsau 1eneua It Air Dryer 1110991nauN8AIU1 Receiver Tank 1187 9 HAINAU

¥
@ = a v

ywdan  eenhliedudanuiurininielu dredrugu gurgiinielueivanasldon

I
5z1na1 5°C 1Wudu

Y a g’/ = a A = dy 3 Y =
- Jodueansanat Aetlsz@nTammsAinNuruVeITzDUaNda 1Aa gade
o = A A4 ¥
WAIUAIANNIUN Air Dryer Ho8a3
v
- JoiFev0an15Anns a1en1waieenn Air Filler Aoagyidoanuay
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Feasibility of sntfiun1sauuInsnis watlaszuuainidan . Nongkae Plant

Description 2018 2019 2020 2021 2022
aawdvugadandveruaasszuuainnddn
W ugaLdarn Ludiun1smunaTnITIAITINY
Antflunadsougeay&ekw) 20.17 20.17 20.17 20.17 20.17
Aatiluyann 20.17 kW x 300 day/year x 24 hr/day x 3.8 baht/kWh 551,851 551,851 551,851 551,851 551,851
5231 Benefits ivuium 551,851 551,851 551,851 551,851 551,851
Investment :
alnsal (220,000)
Net Benefits (Free cash flow) 331,851.00 551,851 551,851 551,851 551,851
IRR -220000 551,851 518,170 486,545 456,849 428,967
Net Present Value (NPV) 331,851 518,170 486,545 456,849 428,967
*% Growth (Cost)dedenndnsiduila https://www.bot.or.th/Thai/MonetaryPolicy/Documents/PressMPC_62560_5Y8J9.pdf
16 u.a. 60
NPV 5 years 2,222,381 THB Notes :
Capital 220,000 THB
Payback period 0.40 Year
IRR 5 years 244.4%
rate NPV 6.5%

dameaniiia MLR 6.5% uassuimsngoinm
https://www.bot.or.th/thai/statistics/_layouts/application/interest_rate/in_rate.aspx
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kWh

[RARJN W.A. H.e.

Liau

317 4-1 neluansdeyanFauiiaunisldndsnulniinmemnen 1l 2559 uaz 2560

nsel 6 1 da'lwil

1 (Kwh) 2559 2560

1.0. 1,256,320 | 1,225,520.00
n.N. 1,076,080 | 1,334,800.00
fl.a 1,303,760 | 1,400,840.00
L. el 1,344,000 | 1,355,440.00
n.A 1,392,560 | 1,506,400.00
.2l 1,272,400 | 1,640,800.00
n.a. 1,581,440 | 1,673,440.00
&.A. 1,761,600 | 1,724,560.00
n.8. 1,748,960 | 1,619,120.00
0.0, 1,836,960 | 1,515,360.00
W.el 1,736,080 | 1,575,000.00
6.0. 1,485,600 | 1,458,800.00
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6,000,000 -
5,000,000 -
4,000,000 -
3,000,000
2,000,000
1,000,000 -

A TS SE IS F IS ESE

N_i& 4?-9 \g,fo \@@ & k@s‘ 65) & @{(\ & _§_~z~ y §>
& @-‘\? "@@e&" @.«)‘é Qé\‘*"’

& & S &
Faarums e lWihuaaz sz Uy (kWh) 1 2558 9 2559
seuv Ifhuaean 778 832.44 1,096,528.38
S2UVBINIASA 1,034,600.75 1,046,789.00
Intake 79,85331 89,700.94
Silo 113,586.88 121,805.75
iw3pUANE 1,005,565.38 1,072,878.75
sEuDEUaYUMTUANE 416,494.19 458,080.50
N ASei 1 107,057.50 123,397.50
iwipuAaziden 2,159,986.83 2,483,756.11
szuuaiuayumsuaazidon 988.640.31 1,138,137.13
N ASei 2 39,888 34 18,311.44
sTuumiUayUMIHaY A5aR 2 120,672.50 14323175
in3oasaiia 4,769,297.00 5,090,696.00
ATEIUMIOLUTS | Ao I uazad  2.908.390.75 3,119.823.50
Packing 21587081 200,677.50
sypminianay 242,143.75 24,000.00
B 1,509,839.27 1,567,945.77
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GUEJ?J“QL‘LEEJ‘UL‘?IUUEmﬂﬂf]\‘ﬂuﬂ']ﬁ*ﬂuﬂﬂ'liwg\i\ﬂu (2560)

112560

1,096,528.38

6.16%

940,940.62

5.22%

1,046,789.00

5.88%

862,093.00

4.78%

89,700.94

0.50%

94,886.25

0.53%

121,805.75

0.68%

116,840.44

0.65%

1,072,878.75

6.03%

1,131,104.81

6.27%

458,080.50

2.57%

395,176.56

2.19%

123,397.50

0.69%

123,872.13

0.69%

2,483,756.11

13.96%

2,051,888.92

11.38%

1,138,137.13

6.40%

1,101,684.13

6.11%

18,311.44

0.10%

38,912.17

0.22%

143,231.75

0.80%

136,370.25

0.76%

5,090,696.00

28.61%

5,699,975.00

31.06%

3,119,823.50

17.53%

3,276,988.50

18.18%

200,677.50

1.13%

152,067.88

0.84%

24,000.00

0.13%

43,347.50

0.24%

1,802,265.77

10.13%

1,963,931.85

10.89%
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ensrdayans g il usawil 2559

umﬂmﬁlgﬂ%’lﬂﬁ'ﬂ 9801-0200011 02648 maLauLAzaada L JR0E024 0
wirbihigamm waEanubihia Al WAz Arfassnaunnss FONCE ST
Fau / Dss an fum) (ladus) [mw.ﬁ‘:m”mﬁ—ﬁi;ﬁuq]
P PRIOP1 OF/OR2 AaLEsnE MEHGRN A1 ER1E

flana) | Alates | Alaina) (1) lﬁﬁ‘:ﬂ'i’mﬁ-ﬁ'l"ﬁuq;n (u1m)
A, 2,782 3,272 3,224 365,823.36 1,256,320.00 L4447 240 2T 480412040 B51.61 374
1. 2,704 3,080 3,104 359,442 72 ,076,080.00 3,884 02966 4.100,708.47 51.59 3.81
A 2,824 3,264 3,160 3 303,760.00 = = 53.69 374
[FTR- 3,128 3,136 3,216 415,205.04 344.000.00 4887 41026 = < 5204 3.69
WA 3,000 3176 3,152 398,790.00 1,392,560.00 4835 38952 4 2z 52.93 3.35
T 3,008 3,182 3,160 300253 44 1,272400.00 4 565 87566 4432 254 08 EE 02 342
./, 3,016 3,176 3120 1,581,440.00 5,397 637.26 52 66.93 3.30
A/, 3,040 3,020 3,006 404 107.20 00 6,099,073.12 5,898521.03 76.43 3.35
ne 3,144 3,296 3,128 00 5,.495,183.02 73.70 3.35
F.A. 3,032 3,208 3,255 40304278 ,836,960.00 §,265,702.54 §,0£0,971.08 75.83 3.29
.E 2,820 3,016 2,960 32283240 7.36,080.00 6,012, 54860 5,822520.10 79.95 3.35
F./. 3,040 3,032 2,928 404 10720 1,485600.00 5,237 686.75 5,075 65.62 342

T3 4728,054.24 17,795, 760.00 £1,561,329.51 61,672,640.78
L‘ilcf;f_l 304 004 52 1,482,920.00 5,130,110.79 5,139,386.73 51.83 347
WIEILWE:  asiEms UnE n.';Fi‘EFﬁ"I‘nS”‘:.‘.‘n‘;'Iizﬁﬂﬁ (0On Peak) ludea P i
nsfEme TOD: P wunwTh On Peak/ PP wunafls Paria Pesk / OF wunwdlc OF Peak AIERLEELA e = [Pesk Max () % 24H0 * 3 emfuluusasieu) *100%
At msn TOU: P wunefle Pesk / OP1 wumhe Off Peskl / OP2 wunafle O Pesk2

= S oA e oy . E] v 3 5w . & wn
F'S'&'I.I.TS\'\"I‘[.N.FIS‘E\"IIG [T .FIS'?\'.'F.‘nl]??'l.'l'l.ﬁ?ﬁ'?\'l.lﬂﬁ\"l?I‘JSF"IS'.':.‘n‘n'II‘ﬂ'IlJ TTUIULE-UFASEITA

L
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winelaug el 9e01-0200011026846 msauATEadRlid 23060240
nadingagm waznulida Al msau AiFlszneuan s Al
Feu A e e () (e s [mw.ﬁfm“mm’-ﬁ:"}fuq]
P PF/OP1 OP/OP2 A lasnE e [yl
flatme) | Flatme) | Flatwos) 1w) FlathA-talug u1m)

H.A. 2,04 2,898 2,90 39134502 226 620.00 3,981,019.68 4 250 891 .04 BE.95 3.48
M. 2,704 2,978 3,040 359442 T2 334, 800.00 4 188,649.74 4482 0268 22 85,34 3.38
im 2,912 3,080 3,058 32709218 400, 840.00 4771,908.51 §1.13 3.41
[+ TR 2,240 2,0as 2,960 L4427 TET .1 63.60 3.27
N.A. 2,888 3,024 2,960 506,400.00 5,226 552 .27 B56.96 3.47
TR 2,5l 3,000 2,920 1,640, 800.00 5,076,903.9 5432 292 63 75.96 3.31
n.A. 2,982 3,088 3,024 1,873,440.00 5,419 584 48 5,793,933.99 T2.84 3.47
AR 2,828 2,960 3,040 38821904 724 560.00 5,675 41677 5,965 695 04 7625 3.48
n.4. 2,044 2 004 3,048 §19,120.00 5,350,938 73 5,725,504 44 7378 3.54
A.A. 2,788 2 854 2832 515, 360.00 4 961,601.30 5,305,912.35 71.12 3.50
.2 2,696 2,848 2 5ee \ 5, 265 434 B4 5634 014,96 7430 3.58
i.A. 2,780 2,828 2,912 356,886.80 1,458, 800.00 4 B86,3168.14 5,206,958 27 B86.97 3.57

373 4 B62,157.60 18,030,0280.00 B3,709,606.70 62,238,187.73

Lﬁcﬂ"El 380,179.80 1,502, 506.67 4 382 .691.852 5,186,515.64 656.65 3.45

WAINELVE:  asdldnsn dnk ifinsaswdtlddgedn (On Peak) Tudac P i
AdRlszRauaAsE = x 100%

AsfiEms TOD: P wunadle On Pesk / PP wunofe Partisl Pesk

- _ a
AsfuEns TOU: P wunafia Pesk

OP1 wu i OFf Peakl

-
OP wununa OFf Peak

OPZ2wumile OFf Pesk2

g owk W

[Pesk Maxik) x 29(Hr x % meauduluwissieu]

= R . A paa o 2 . A ek ¥
F'fﬂﬂf\'\'-l'l.l].ﬁﬁ\":lﬁ.‘n‘n-lu-lf'r':I-I 1 LAS R LULAL S TU TUR S M LS AR I‘ISF'-IE'.": TAHTRTHRIWTU SR LASE-FIAMAW
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Mg lEnasulnin
FTUU .
Aladna-taluil HNGE
e Wil uasadng 1,096,528.38 6.16%
2TULANIADA 1,046,789.00 5.88%
Intake 89,700.94 0.50%
Silo 121,805.75 0.68%
B LAMENL 1,072,878.75 6.03%
FLULANLAYUNNTUANENY 458,080.50 2.57%
HNAN ﬁg‘:\‘}ﬁ 1 123,397.50 0.69%
FesUnaz B 2,483,756.11 13.96%
FTULANLAYUNNTLARTIBLA 1,138,137.13 6.40%
Haw AR 2 18,311.44 0.10%
FLULATLAYUNITHAN AR 2 143,231.75 0.80%
Lﬂdﬁl"ﬂ\?'évmﬁjm 5,090,696.00 28.61%
N9TLAUNTALUIAY , 1AL 3,119,823.50 17.53%
Packing 200,677.50 1.13%
szutinAnAL 24,000.00 0.13%
?Jju 7 1,802,265.77 10.13%
59U 17,795,760.00 101.32%

nanein : dnnnaeiined
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STUL Muanden 1N Wdae A | pafiieed | edied Rt LR
11.0.58 | 10.A.59 | Kkwhnil
szl uasadng DB-3 LIGHTING FEED MILL - - - 2,800,022 | 3,207,460 | 407,439
DB-4 LIGHTING MIXER EXT FG - - - 506972 | 741692 | 144,720
DB-1 LIGHTING BAG RAW MAT. - - - 528,692 | 636,806 | 108,115
DB-2 LIGHTING FINISH PRO. - . - 442322 | 560,881 | 118,559
STULBNALR DB-5 Wuuang 37.00 kw 5 3,095,321 | 4,129,922 | 1,034,601
MCC-11 INTAKE 1 - - - 425618 | 438,145 12,527
Intake
MCC-13 INTAKE 3 - - - 671,498 | 738824 | 67,326
Silo MCC-10A Chain and Screw conveyor - - - 276,404 | 389990 | 113,587
M.1025 HAMMERMILL 160.00 KW 1 1,171,893 | 1,302,711 | 130,818
M.2103 HAMMERMILL 160.00 KW 1 1,307,555 | 1,546,198 | 238,643
\PRRILIAYIEL M.2133 HAMMERMILL 160.00 KW 1 1,529,025 | 1,744,753 | 215728
M.2305 HAMMERMILL 160.00 KW 1 1,339,953 | 1,658,670 | 318,717
M.2331 HAMMERMILL 160.00 KW 1 428,823 | 530,483 | 101,660
MCC - 2A COARSE GRINDING - 1 - - - 1,168,158 | 1,283,768 | 115609
TTULAULAUUNTUANENY  |MCC - 2C COARSE GRINDING - 3 - - - 667,204 | 784678 | 117,385
MCC - 15 REMIX - . - 1,557,350 | 1,740,850 | 183,500
Ha AT 1 MCC - 3A BATCHING - 1 - - - 979,148 | 1,086,206 | 107,058
M.5103 HAMMERMILL 160.00 KW 1 1,561,386 | 1,654,323 | 92936
M.5107 HAMMERMILL 160.00 KW 1 1,582,689 | 1,669,976 | 87,288
M.5125 STOLZ 1 160.00 kW 1 404200 | 698557 | 294,357
M.5236 STOLZ 2 160.00 KW 1 793,128 | 1,107,276 | 314,148
IFeaUnazEYn M.5335 STOLZ 3 160.00 KW 1 822,178 | 1,150,914 | 319,332
M.5203 MICRO ATOM 185.00 KW 1 1,866,453 | 2,179,426 | 312,973
M.5207 MICRO ATOM 185.00 KW 1 3,582,452 | 3,819,727 | 237,275
M.5303 MICRO ATOM 185.00 KW 1 2,845,726 | 2,845,726 0
M.5307 MICRO ATOM 185.00 KW 1 3,808,268 | 4,309,947 | 501,679
MCC - 5A FINE GRINDING 1 - . y 2,148,901 | 2,460,874 | 311,973
szuUadUAYUN1TUARZBEA [MCC - 5B FINE GRINDING 2 - 2 - 3,519,310 | 3,877,608 | 358,298
MCC - 5C FINE GRINDING 3 - - - 904,596 | 1,222,966 | 318,370
HEN AR 2 MCC - 3B BATCHING - 2 - - - 199,054 | 238942 | 39,888
FTULATLIAUNIHAN pdai 2 MCC - 4A MIXER - 2 - - - 2,252,204 | 2,372,876 | 120,673
e in M.6111 EXTRUDER -1 315.00 KW 1 11,282,814 | 12,962,266 | 1,679,452
M.6211 EXTRUDER -2 315.00 KW 1 11,123,567 | 12,650,725 | 1,527,158
M.6311 EXTRUDER -3 315.00 KW 1 9,733,390 | 11,296,077 | 1,562,687
L S oy MCC-61 Line 1 - - - 7,315,427 | 8,349,255 | 1,033,829
. _ MCC-62 Line 2 - - - 6,627,419 | 7,583,988 | 956,569
Wil uazangumnnil
MCC-63 Line 3 - - - 3,323,644 4,241,638 917,993
Packing PACKING - - - 1,031,901 1,247,772 215,871
szuutinnianau MCC-2B - - - 2494121 2,736,264| 242,144
Elu'\ Office , Engineering , Boiler , Dormitory - - - - - 1,802,266
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Mg lgnasauluiia
FEUU .
ladma-1alua/il Sasaz
seuuWinuasadng 940,940.62 5.22%
2TULRNIADA 862,093.00 4.78%
Intake 94,886.25 0.53%
Silo 116,840.44 0.65%
Lﬂdﬁl‘ﬂ\ﬁ_lﬁﬁﬂﬂ‘i_l 1,131,104.81 6.27%
FLULATILAYUNTUANEINL 395,176.56 2.19%
NAN ﬂ%\‘iﬁ 1 123,872.13 0.69%
esUnaz B 2,051,888.92 11.38%
STULATLAYUNTUARZIBE A 1,101,684.13 6.11%
AN ﬁ%ﬂ‘ﬁl 2 38,912.17 0.22%
FTULANLIAUUNIINAN pa 2 136,370.25 0.76%
aesain 5,599,975.00 31.06%
NIZUIMBNITDLILIAY , WADL 3,276,988.50 18.18%
Packing 152,067.88 0.84%
sruthtinay 43,347.50 0.24%
'ﬁlu i 1,963,931.85 10.89%
59U 18,030,080.00 100.00%

vanemg : dnaniaaiiined
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FTUY MENzIBER IR g | wedwed | 1wafined 99U PIGURTE)

13..60 | 130061 KWh/)

sruuliluasadng DB-3 LIGHTING FEED MILL - - - 3,843,411 | 3,945,048 101,637
DB-4 LIGHTING MIXER ,EXT,FG - - - 970,777 | 1,166,365 195,588

DB-1 LIGHTING BAG RAW MAT. - - - 740,719 | 1,038,319 297,600

DB-2 LIGHTING FINISH PRO. - - - 688,461 | 1,034,577 346,116

TULBNASA DB-5 uuLang 37.00 kW 5 5,176,711 | 6,038,804 862,093
MCC-11 INTAKE 1 - - - 452,000 468,923 16,923

Intake

MCC-13 INTAKE 3 - - - 814,670 892,633 77,963

Silo MCC-10A Chain and Screw conveyor - - - 511,796 628,637 116,840

M.1025 HAMMERMILL 160.00 KW 1 1,374,830 | 1,468,725 93,895

M.2103 HAMMERMILL 160.00 KW 1 1,783,061 | 1,950,430 167,369

\ATeLAvETY M.2133 HAMMERMILL 160.00 Kw 1 1,982,840 | 2,208,125 225,285
M.2305 HAMMERMILL 160.00 KW 1 1,982,683 | 2,329,260 346,577

M.2331 HAMMERMILL 160.00 KW 1 732,279 | 1,030,258 297,980

MCC - 2A COARSE GRINDING - 1 - - - 1,443,147 | 1,566,663 123,516

TTULAULAYUNNTUANEIL  [MCC - 2C COARSE GRINDING - 3 - - - 943389 | 1,135,590 192,201
MCC - 15 REMIX - - - 1,880,841 | 1,960,301 79,460

waa pFa7 1 MCC - 3A BATCHING - 1 - - - 1,209,603 | 1,333,475 123,872

M.5103 HAMMERMILL 160.00 kW 1 1,755,043 | 1,817,438 62,395

M.5107 HAMMERMILL 160.00 KW 1 1,754,212 | 1,863,304 109,091

M.5125 STOLZ 1 160.00 KW 1 1,065,747 | 1,423,369 357,622

M.5236 STOLZ 2 160.00 KW 1 1,482,406 | 1,836,566 354,160

iiteanazEen M.5335 STOLZ 3 160.00 KW 1 1,535,230 | 1,870,189 319,332

M.5203 MICRO ATOM 185.00 KW 1 2,179,426 | 2,199,436 20,010

M.5207 MICRO ATOM 185.00 KW 1 3,819,727 | 4,222,718 402,991

M.5303 MICRO ATOM 185.00 KW 1 2,845,726 | 3,122,814 277,088

M.5307 MICRO ATOM 185.00 KW 1 4300947 | 4,459,147 149,200

MCC - 5A FINE GRINDING 1 - - - 2,828,243 | 3,200,152 371,909

STULATLAYUNIUAAZIBYA |MCC - 58 FINE GRINDING 2 - - - 4,282,665 | 4,658,130 375,466
MCC - 5C FINE GRINDING 3 - - - 1,588,677 | 1,942,987 354,310

Ha AR 2 MCC - 3B BATCHING - 2 - - - 257,253 296,166 38,912
TTULAULAYUNTNAN piadi 2 MCC - 4A MIXER - 2 s - - 2,516,108 | 2,652,478 136,370
WiessnLin M.6111 EXTRUDER -1 315.00 KW 1 14,743,117 | 16,697,601 1,954,484
M.6211 EXTRUDER -2 315.00 KW 1 14,228,655 | 16,065,852 1,837,197
M.6311 EXTRUDER -3 315.00 KW 1 13,027,992 | 14,836,286 1,808,294
AsTLIUNsaLL | ARy MCC-61 Line 1 - - - 9,443,401 | 10,583,661 1,140,260
v R MCC-62 Line 2 - - - 8,628,772 | 9,712,049 1,083,277

WU LAZAA UL

MCC-63 Line 3 - - - 5222,531| 6,275,983 1,053,452

Packing PACKING - - - 1,472,449| 1,648,517, 152,068

szuutindanau MCC-28 - - - 2,736,265 2,779,613 43,348
?ﬁu'] Office , Engineering , Boiler , Dormitory - - - - - 1,963,932
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