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Cooperative Title: Energy conservation in compressed air system of truck and aircraft

tire industrial

Student intern name: Miss Apisara Wisutthaphorn

Faculty: Engineering Department: Mechanical Engineering

Advisor name: Asst. Prof. Dr. Unnat Pinsophon

Mentor name: Wiroj Dangngam

Company: Michelin Siam Co., LTD. (NKE)
ABSTRACT

Compressed air systems use the most electrical energy in the factory so this project will study
about compressed air production system and usage of all production area. Currently there are 2 utility
buildings for producing compressed air at 7 bars , 10 bars and 21 bars. And 7 bars compressed air is the
most produced and used in the factory. So this project will focus only 7 bars production system. After
studied the mechanism of machine in 5 production areas that are Mixing area , Preparation area , Tire
building machine area , Curing area and Aircraft tire production area , found that machines in mixing
and preparation area use compressed air about 6-7 bars and machines in tire building machine, curing ,
aircraft area are use 1-5 bars rather than 7 bars a lots. So appropriate energy saving idea is adjust
supply from 7 bars to 5 bars for machines that can operate with 5 bars compressed air and separate
supply into 2 sources for machines that need 7 bars compressed air. The results of reducing pressure
and separating supply causing change in production systems. First utility building produces 5 bars
compressed air. Second utility building produces 7 bars compressed air as before. And require
installation of new pipes in some area. The production of 5 bars and 7 bars use electrical energy 90
kWh/nm” and 125 kWh/nm’. When installing pipes and producing 5 bar compressed air completely.

This project can save 1,159,098.24 kWh/year or 3,709,114.37 baht/year

Keywords : Compressed air , Air compressor , Compressed air energy saving
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2.Mapping diagram

3.Study and Finding solution

4.Test/simulation

5.Finding quotation

6.Measure consumption before simulation
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9.Measure consumption after simulation

10.Summary report
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Equivalent length in meters

Inner pipe diameter in mm (d)

Component 25 40 | 50 | 80 | 100 | 125 | 200 | 250 | 250 | 300 | 400
Ball valve 03 |05]|06 (1.0 |13 [16 |19 |26 |32 |39 |52
M.zﬁw
ey g Az 5 & 16 |16 [20 |25 |36 |40 |50 | 60 |8

Diaphragm valve fully open 1.5 |25(368 |45 (6 8 16 |- - 5 =

i?’%

4

Angle valve fully open 4 6 7 121 |5 187122 | 30|36 | = -

i

i 75 |12 |15 (24 |36 |38 |45 |60 |- * =

Poppet valve g ”‘w
Rt
Flap check valve  L.27™ 20 |32|40 |64 |80 |10 |12 [16 |20 |24 |32
g, ,\MWJ«»»
Elbow R=2d S 03 |65|06 (10 |12 |15 |18 [24 |30 |36 |48
Ve
AR,
Elbow R=d ‘“af;’ﬁ% 04 |066]|08 |13 |16 |20 |24 |32 |40 |48 |64
g ng"’*w

90° angle g\“ e 15 |24 )30 |45 |60 |75 |9 12 |15 | 18 |24
L
Tee through flow ng;““ww"%’ 03 |04|10 |16 |20 |25 |3 4 5 6 8

w,%f :T:W

Tee side flow i - \:j 1.5 | 2430 |48 |60 |75 |9 12 |15 | 18 |24

i 2.1 anudugydeilesmnusufivanuvesdensaieg

vinavesnemy aastivinalngwefies lliRannugudeanusunsluie
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wanAatuAsInuEwesnmasaliaIsiAu 10 wasAui iloasmsgadousedu

' PR < 1
mMsmvanewy innuislranlunedseua 6 m/sec
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AN
A9 ANUAUVTTENA (1.013 bar)

P A9 ANUAULIND (bar)

o

A Y d
A9 YUIAITUAIFUINAN (mm)

mm

o w a

D
Q.. 8 MAINITHAAUDUATOL (FAD m3/min)

ASTM STANDARD PIPE Volume lite/sec at Pressure and Pipe Diameters (Velocity 6 mi/s)
Pipe (in) 12 3i4 1.0 1,14 1,12 2.0 2112 3.0 3,172 4.0 5.0 6.0

P{bar) /Dia (mm) 15.76 § 50.96 | 26564 | 35.08 | 40.94 5248 | 6268 | 77.92 § 90.12 102.26 1282 154.08
4.0 59 10.4 16.8 20.1 30.6 65.1 928 143.5 191.9 2471 38683 561.0
4.5 6.5 114 18.4 32.0 43.6 716, 1021 157.8 | 211.0 2117 4274 616.9
5.0 7.0 125 201 34.9 475 781 113 1721 230.2 20064 465.8 8729
5.5 76 13.% 218 378 51.5 845 1206 | 1864 | 2493 321.0 504.5 7288
6.0 82 14.5 235 40.7 55.4 91.0 129.9 | 2007 | 2685 3457 5433 764.8
8.5 8.8 15.6 251 43.6 50.4 97.5 1361 | 2150 | 2876 370.3 582.0 840.7
7.0 9.4 16.6 206.8 46.5 63.3 104.0 148.4 | 2203 | 3067 395.0 620.7 896.7
.5 10.0 17.6 285 49.4 B67.3 110.5 1578 | 2436 | 3259 419.6 654.5 952.6
8.0 10.6 168.7 30.1 6523 712 117.0 166.9 | 2579 | 3450 4442 (98.2 1008.6
8.5 11.1 19.7 31.8 56.2 75.2 1235 176.2 | 2722 | 3642 468.9 736.9 1064.5
8.0 g1.7 0.7 335 58.1 79.1 130.0 1854 | 2865 | 3833 403.5 777 1120.5
9.5 123 21.8 352 61.0 83.1 136.5 1947 | 3000 | 4024 518.2 814.4 1176.4
10.0 12.9 228 36.8 63.9 87.0 143.0 | 2039 | 3162 | 4216 542.8 853.1 1232.4
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Pipe length in metres
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Pipe’s internal diameter in mm
Air flow rate in m® per second (free air)
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R. Saidur, N.A. Rahim , M. Hasanuzzaman [6] Compressed-air systems account for about
10% of total industrial-energy use for few selected countries as found in literatures. Compressed air is
typically one of the most expensive utilities in an industrial facility. This paper describes a
comprehensive literature review about compressed air energy use , savings and payback
period of energy efficient strategies. This paper compiles latest literatures in terms of thesis (MS and
PhD), journal articles, conference proceedings, web materials, reports, books
,handbooks on compressed air energy use, efficiency, energy savings strategies.
Computer tools for compressed air analysis have been reviewed and presented in this
paper. Various energy saving measures ,such as use of highly efficient motors
,VSD , leak prevention ,use of outside intake air ,reducing pressure drop,
recovering waste heat, use of efficient nozzle, and use of variable displacement
compressor to save compressed-air energy have been reviewed. Based on review results, it has been
found that for an electric motor used in a compressed-air system, a sizeable amount of electric energy
and utility bill can be saved using high efficient motors and applying VSDs
in matching speed requirements. Also, significant amounts of energy and emission are reducible
through various energy-saving strategies. Payback periods for different energy savings measures have
been identified and found to be economically viable in most cases.
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PAP1 12 7 it 8 0.5-6.8
PAP2 12 7 8 0.5-6.8
PAP3 1 7 8 0.5-6.8
PAP4 1”7 7 8 0.5-6.8
PAP7 13 7 8 0.5-6.8
BNS1 1 7 7 39 0.5-6.5
BNS2 1”7 7 39 0.5-6.5
BNS A3 12 7 8 0.5-6.5
BNS3 14 7 40 0.5-6.5
BNS6 17 7 39 0.5-6.5
PAPP Bl 122 7 7 55 0.5-6.8
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BNS Bl 12 40 0.2-6.7
BNS B2 1’ 39 0.5-6.8
BNS B3 1% 50 1-6.5
BNS B4 12 51 0.8-6.5
PAP8 Il 8 0.7-6.5
BNS B5 13 51 0.8-6.5
PAPP CI 1
PAPP C2 Ir’
BNS Cl 1
BNS C2 i
BNS C3 I 50 0.5-6.5
BNS C4 1% 50 0.5-6.5
PAPP D1 1§ 50 0.5-6.8
PAPP D2 V¥, 52 0.5-6.8
BNS D1 I 50 0.5-6.8
BNS D2 15 50 0.4-6.7
BNS D3 ¥ 50 0.3-6.5
BNS D4 28 50 0.4-6.7
PAPP EI 1 52 0.5-6.8
BNS El 122 50 0.5-6.7
BNS E2 17 50 0.5-6.7
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PAP13 12
BNS9 122
BNSI2 1
PAPP F1 1 7 49 0.4-6.8
PAPP F2 12 7 50 0.5-6.8
BNS Fl 17 7 53 0.5-6.8
BNS F2 1 7 . 0.5-6.8
PAPP E3 12 7 84 0.5-6.7
PAPP E4 17 7 86 0.5-6.7
PAPP E5 I 7 84 0.5-6.8
FLCI 1% N/ 30 0.5-6.8
FLC2 1% 7 30 0.5-6.7
FLC3 1% 7 30 0.5-6.8
SPADONE A 7 5 0.5-7
157197 3.4 ‘f!}f]llqaﬁw§ﬂﬁuﬁwaﬁiﬂiﬂﬁ%’14816
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2. WUNDUIN

FAUR H6 V" 7 34 Curing 1.8 Control 5.8 Loader 6 Loader Spray
Hyd. valve A B mold
McNeilH2 i 7 4 Curing 22 Control 4 Loader 3.4 Loader Spray
Hyd. valve A B mold
SANMING Ve T 5 Curing 7 Control 55 Loader 5.5 Loader Spray
AS Hyd. valve A B mold
Post %" 7. 7 ALL 7
inspect F
TRANSFE va? 7 i ALL Y
RF
TRANSFE 157 7 7 ALL 7
RG
ROBOT F 3 7 7. ALL &
ROBOT G VA 7 i ALL 7
BEAD 167 7. 1] ALL 7
OPENER
BEAD % 7 % ALL 7
OPENER
API F1 17 7. i Curing 7 Control 7 Spray
Hyd. valve mold
API F2 Ve 7 7 Curing 7 Control 7 Spray
Hyd. valve mold
API F3 1?2 7 7 Curing 7 Control 7 Spray
Hyd. valve mold
API F4 %" 7. 7 Curing 7 Control 7 Spray
Hyd. valve mold
API F5 7% 7 7 Curing 7 Control 7 Spray
Hyd. valve mold
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API F6 a2 1 Curing 7 Control 7 Spray
Hyd. valve mold
API F7 157 7 Curing 7 Control 7 Spray
Hyd. valve mold
API F8 152 . Curing 7 Control 7 Spray
Hyd. valve mold
API F9 i 7 Curing 7 Control 7 Spray
Hyd. valve mold
SANMIN %
G Al
SANMIN v
G A2
SANMIN v
G A3
SANMIN Vo
G A4
SANMIN 1% 5 Curing 9 Control 5.5 Loader 55 Loader Spray
G AS Hyd. valve A B mold
SANMIN a2 6 Curing 7 Control 5 Loader S Loader Spray
G A6 Hyd. valve A B mold
SANMIN Iz 6 Curing 7 Control s Loader = Loader Spray
G A7 Hyd. valve A B mold
SANMIN ok 5.4 Curing 7 Control 7 Loader . Loader Spray
GBI Hyd. valve A B mold
SANMIN iz 6.4 Curing 7 Control 5 Loader = Loader Spray
G B2 Hyd. valve A B mold
SANMIN iz 6 Curing 7 Control 2 Loader = Loader Spray
GB3 Hyd. valve A B mold
SANMIN Iz 6 Curing 7 Control . Loader 3 Loader Spray
G B4 Hyd. valve A B mold
SANMIN ¥ 6 Curing i Control 5 Loader - Loader Spray
GBS Hyd. valve A B mold
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SANMIN

v

7 6 Curing 7 Control = Loader % Loader Spray

GB6 Hyd. valve A B mold
SANMIN L7 7} 7 5! Curing 7, Control i Loader 6.8 Loader Spray
GB7 Hyd. valve A B mold
McNeil C1 % 7 7 6.5 Curing 7 Control 6.2 Loader 6 Loader Spray
Hyd. valve A B mold

McNeil C2 158 7 1 6.8 Curing Z Control 6 Loader 6 Loader Spray
Hyd. valve A B mold

McNeil C3 Va2 7 7 5 Curing hd Control S Loader 4 Loader Spray
Hyd. valve A B mold

McNeil C4 Vah 7 7 6.8 Curing 7 Control 6 Loader 7 Loader Spray
Hyd. valve A B mold

McNeil C5 7 7 Tk 6.6 Curing 7 Control 6 Loader 6.6 Loader Spray
Hyd. valve A B mold

McNeil C6 14% T 7 3.8 Curing & Control 6 Loader 5 Loader Spray
Hyd. valve A B mold

McNeil C7 W . il 4 Curing 7 Control 4 Loader 5.5 Loader Spray
Hyd. valve A B mold

McNeil C8 150 7 7 4.8 Curing 7 Control 7 Loader 5 Loader Spray
Hyd. valve A B mold

SANMIN % 7 A 54 Curing 9| Control 6.4 Loader 6 Loader Spray
G D1 Hyd. valve A B mold
LARSER 162 7 i 54 Curing 3.2, Control 6 Loader 5.4 Loader Spray
D2 Hyd. valve A B mold
LARSER v 35 3.5 = Curing 1.5 Control 35 Loader 6 Loader Spray
D3 Hyd. valve A B mold
LARSER 2 3.5 35 2 Curing 1.5 Control 32 Loader 6 Loader Spray
D4 Hyd. valve A B mold
GIROGA 7 3:5 35 N Curing 1:5 Control 38 Loader 6 Loader Spray
D5 Hyd. valve A B mold
McNeil D6 v 7 7 6 Curing MAI Control 6 Loader 7 Loader Spray
Hyd. N valve A B mold
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McNeil D7

Curing

178 Control 6 Loader 6.4 Loader Spray

Hyd. N valve A B mold

McNeil H1 %" 3 Curing 3 Control 6 Loader 34 Loader Spray
Hyd. valve A B mold

McNeil H2 Yo'k 4 Curing 2.2 Control 4 Loader 6 Loader Spray
Hyd. valve A B mold

McNeil H3 %! 6 Curing 2 Control 6 Loader 6 Loader Spray
Hyd. valve A B mold

McNeil H4 v 3.8 Curing 25 Control 3 Loader 6 Loader Spray
Hyd. valve A B mold

McNeil H5 Ven 4 Curing 3 Control 6 Loader 6 Loader Spray
Hyd. valve A B mold

FAUR H6 A 34 Curing 1.8 Control 5.8 Loader 6.4 Loader Spray
Hyd. valve A B mold

FAURI1 v 5 Curing 3 Control 6 Loader 6.4 Loader Spray
Hyd. valve A B mold

FAUR 12 A 3.8 Curing = Control 4 Loader 38 Loader Spray
Hyd. valve A B mold

FAUR I3 Va2 4 Curing 42 Control 6 Loader 6 Loader Spray
Hyd. valve A B mold

FAUR 14 v 3.8 Curing 2 Control y/ Loader 6 Loader Spray
Hyd. valve A B mold

FAUR 5 15 5.8 Curing 2 Control 58 Loader 6 Loader Spray
Hyd. valve A B mold

FAUR 16 2 45 Curing 5.5 Control 6 Loader 6 Loader Spray
Hyd. valve A B mold

FAURJI1 2 42 Curing 3 Control 6.5 Loader 6 Loader Spray
Hyd. valve A B mold

FAUR J2 Va7 48 Curing 2.2 Control 6 Loader 6 Loader Spray
Hyd. valve A B mold

FAUR J3 15 5 Curing 22 Control 6 Loader 6 Loader Spray
Hyd. valve A B mold
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FAUR J4

Curing

Control

5 2.8 Loader Loader Spray

Hyd. valve A B mold

FAUR J5 178 5 Curing 4 Control 5 Loader 6 Loader Spray
Hyd. valve A B mold

FAUR K1 VA% 3.8 Curing 3 Control 6 Loader 6.4 Loader Spray
Hyd. valve A B mold

FAUR K2 152 4 Curing 2 Control 6 Loader 6.2 Loader Spray
Hyd. valve A B mold

FAUR K3 Vg 34 Curing 4 Control 6 Loader 58 Loader Spray
Hyd. valve A B mold

FAUR K4 V% 6.5 Curing 6.8 Control 5.6 Loader 5.3 Loader Spray
Hyd. valve A B mold

FAUR K5 %" 4 Curing 3 Control 6.8 Loader 6 Loader Spray
Hyd. valve A B mold

SANMIN 23 6.5 Curing 7 Control 3.8 Loader 42 Loader Spray
GLI Hyd. valve A B mold
SANMIN 1a» 6.5 Curing 7 Control 5 Loader 42 Loader Spray
GL2 Hyd. valve A B mold
SINO N1 Ve 6.8 Curing 7 Control 6 Loader 5.6 Loader Spray
Hyd. valve A B mold

SINO N2 ¥ 6.8 Curing 9 Control 6 Loader 6 Loader Spray
Hyd. valve A B mold

SINO N3 Vit 6.8 Curing 7 Control 6 Loader 6 Loader Spray
Hyd. valve A B mold

SINO N4 % 6.8 Curing 7 Control 5:5 Loader 6 Loader Spray
Hyd. valve A B mold

SINO N5 %! 6.8 Curing 7 Control 6 Loader 6 Loader Spray
Hyd. valve A B mold

SANMIN Iz 6.8 Curing 7 Control 5 Loader 75 Loader Spray
GOl Hyd. valve A B mold
SANMIN 2 6.8 Curing 7 Control 7 Loader 5.5 Loader Spray
GO2 Hyd. valve A B mold
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Control

6.6

Loader

SANMIN Vs 7 7 = Curing 7 Loader 6.4 Spray
GO3 Hyd. valve A B mold
SINO 04 Ve 7 7 6.5 Curing A Control 6 Loader 6 Loader Spray
Hyd. valve A B mold
SINO 05 % 7 1 6.8 Curing 7 Control 6 Loader 6 Loader Spray
Hyd. valve A B mold
BEAD Vet 7 71 6 7 2 Gripper 1i§ FINGE 5 LIFTE 35 LOCK
OPENER R VCL R KM CAR
1
BEAD Va2 7 4 6 7 2 Gripper 2 FINGE 5 LIFTE 5 LOCK
OPENER R VCL R KM CAR
2
BEAD ¥ 7 7 6 7 15 Gripper 2.5 FINGE 6 LIFTE 4.5 LOCK
OPENER RVCL RKM CAR
3
BEAD Ve 7 7 6 7 2% Gripper 2 FINGE k) LIFTE 4 LOCK
OPENER RVCL RKM CAR
4
MAE | Iz 10 10 6 7 T 7 2 High 2 Low 3 Lifting
center center table
table table
MAE 2 23 10 10 i 7 i Z/ 2.5 High 2 Low 3 Lifting
center center table
table table
BEAD % 7 7 7 7
SOFTENE
R
SANBAST W 7 7 7 7.
CLEAN w 7 7 6 fauth 5 ALL
MOLD
BLADDE 28 7 7 -
R
ASSEMB
LY
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EXT % 7 7l 7 ALL
REWORK
811
EX v 7. 7 5 ALL
REWORK
813
INT %" 7 7 6 ALL
REWORK
833
INT Yo 7 i 6 ALL
REWORK
831
IntExRedu 8 7, 7 5) ALL
st
SAW P28 10 10 4 ALL 4 Cylinde
Cuttingl r
SAW 2 10 10 = ALL
Cutting2
Ultrasound ik 10 10 4 ALL
1
Ultrasound 15" 10 10 4 ALL
2
Monocid 1 1- 10 10 6 ALL 6 Table Loader Inflate
1/4?
Monocid 2 1= 10 10 6 ALL
1/4»
Collman 28 7 7 6 ALL
Grinding 3 28 7 7 6.5 ALL
Grinding % . 7 4 ALL
dust
Grinding 4 e 7 7 5 ALL
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Foot print Vs - ALL 6 Pneuma 6.5 Table 7 Refill
tic air
SEMI 178 2.5 ALL 3.5 Pneuma 3 Pneuma 1 Pneuma
AUTO 1 tic tic tic
SEMI . 6 ALL 4 Pneuma 4.5 Pneuma 0.5 Pneuma 1.5 Pneuma
AUTO 2 tic tic tic tic
Internal 1 5 5 ALL
Internal 2 wn? 571 ALL
Internal 3 ¥ %5 ALL
Internal 4 T 3.5 ALL
Internal 5 15" 6.5 ALL
External 1 Vo 4.8 ALL
External 2 2% S| ALL
Data stl 7% 45 ALL
QGC 2 3 ALL
bandage
QGC C698 wn? 8 ALL
Conv ¥ 9A ALL
AFO01
Conv CDE 7 6
Conv JK 7 7
Conv HI v’ 7
Conv QGP V2 6.6 6 All
Aspect P3 28 6.6 44 All
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Aspect P4 e 75 7 6.6 4.4 All

Maint v 7 7 7 3 Setti
S2TB3 ngP/
S
Conv NO v 7l 7 7

o Sedied
A13197 3.5 Youyaausanuenes

A 4 a A4 A
3. NUNNAAYINIATOIUY

BWM Machine 127 7.0 4 Units 1.2-6.8 Bars
POST 2" 7.0 3 Units 6.5 Bars
COTE X
EXTERNAL 1/2¢ 7.0 2 Units 2.0-7.0 Bars
POST RADIAL
INTERNAL POST 1/2 7.0 2 Units 2.0-7.0 Bars
RADIAL
ASPECT POST 12" 7.0 2 Units 2.0-7.0 Bars
RADIAL XNL
ASPECT POST 172" 7.0 1 Unit 6.0 Bar
RADIAL XNS
REWORK 172" 7.0 2 Units 6.0-7.0 Bars
NEWRADIAL #1
REWORK 12" 7.0 2 Units 5.0-7.0 Bars
NEWRADIAL #2
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REWORK 12" 7.0 1 Unit 7.0 Bar
NEWRADIAL #3
REWORK 122 7.0 2 Units 4.0-7.0 Bars
NEWRADIAL #4
FINAL 12" 7.0 2 Units 2.0-7.0 Bars
INSPECTION
EXTERNAL 12" 7.0 2 Units 3.0 Bars
LINE BOM 75 12" 7.0 3 Units 4.0-7.0 Bars
_R1
12" 4.0 - -
1/2% 2.0 = -
LINE BOM 75 12" 7.0 3 Units 4.0-7.0 Bars
R2
12" 4.0 - -
/" 2.0 - -
LINE BOM 75 12" 7.0 2 Units 6.0-7.0 Bars
4R3
12" 4.0 Z -
/25 2.0 - -
LINE BOM 75 12" 7.0 3 Units 4.0-7.0 Bars
R4
12" 4.0 - -
1/2% 2.0 = -
LINE API (D176 3/4" 7.0 7 Units 5.0-7.0 Bars
R5)
LINE API (D176 3/4" 7.0 6 Units 5.0-7.0 Bars
R6)
LINE API (D176 3/4" 7.0 7 Units 5.0-7.0 Bars
R15)
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LINE API 12" 7.0 4 Units 5.0-7.0 Bars
(GUILINR7)
LINE API 12" 7.0 4 Units 5.0-7.0 Bars
(GUILIN R8)
LINE API424_R9 12" 7.0 2 Units 7.0 Bar
LINE API424_R10 12" 7.0 2 Units 7.0 Bar
LINE API424_R11 12" 7.0 2 Units 7.0 Bar
LINE API404_R12 1/2" 7.0 2 Units 7.0 Bar
LINE API424 R13 1/2" 7.0 2 Units 7.0 Bar
LINE API424_R14 12" 7.0 2 Units 7.0 Bar
DOPE RADIAL 1 172" 7.0 3 Units 2.0-7.0 Bars
DOPE RADIAL 2 12" 7.0 2 Units 2.0-7.0 Bars
CURE LINE 12" 7.0 1 Unit 7.0 Bar
A_BOM 42 P2
copper 4.0 c -
tube 3/8"
copper 2.0 & =
tube
5/16"
CURE LINE 172" 7.0 1 Unit 7.0 Bar
A_BOM 42 P3
copper 4.0 # =
tube 3/8"
copper 2.0 - -
tube
5/16"
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CURE LINE 1/2% 7.0 1 Unit 7.0 Bar
A_BOM 42 P4
copper 4.0 = 5
tube 3/8"
copper 2.0 = 5
tube
5/16"
CURE LINE 12" 7.0 1 Unit 7.0 Bar
B_BOM 42 P6
copper 4.0 2 Units 2.0-4.0 Bars
tube 1/2"
CURE LINE 1/2" 7.0 1 Unit 7.0 Bar
B_BOM 42 P7
copper 4.0 2 Units 2.0-4.0 Bars
tube 1/2"
CURE LINE 172" 7.0 1 Unit 7.0 Bar
B_BOM 42 P8
copper 4.0 2 Units 2.0-4.0 Bars
tube 1/2"
CURE LINE 12" 7.0 1 Unit 7.0 Bar
B_BOM 42 P9
copper 4.0 2 Units 2.0-4.0 Bars
tube 1/2"
MGB?2 /28 7.0 1 Unit 7.0 Bar
MGB4 172" 7.0 1 Unit 7.0 Bar
MGB6 1/2% 7.0 1 Unit 7.0 Bar
FEED BAND 1/2"% 7.0 1 Unit 5.0 Bar
SLITER
NOCCUTTING 12" 7.0 1 Unit 6.0 Bar
Tread Splice#1 12" 7.0 2 Units 6.5-7.0 Bars
Tread Splice#2 172" 7.0 2 Units 6.5-7.0 Bars
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Tread Splice#3 air tube 7.0 2 Units 6.5-7.0 Bars
10 mm.
Tread Splice#4 air tube 7.0 2 Units 6.5-7.0 Bars
10 mm.
TAM_B1 1% 7.0 7 Units 2.0-7.0 Bars
TAM_B2 1% 7.0 6 Units 2.0-7.0 Bars
TAM_B3 3/4" 7.0 4 Units 2.0-7.0 Bars
TAM_B4 3/4" 7.0 2 Units 2.0-7.0 Bars
M88_BS 3/4" 7.0 23 Units 2.0-7.0 Bars
M88_B6 3/4" 7.0 25 Units 2.0-7.0 Bars
M88_B7 3/4" 7.0 21 Units 2.0-7.0 Bars
M88_BS8 3/4" 7.0 23 Units 2.0-7.0 Bars
Banner Cutter AFT ) 7.0 22 Units 2.0-7.0 Bars
Slitter Wrapping 172" 7.0 1 Unit 2.0-7.0 Bars
Bead Wrapping 01 12" 7.0 2 Units 1.0-5.0 Bars
Bead Wrapping 02 12" 7.0 1 Unit 1.0-5.0 Bars
Bead Cover_1 12" 7.0 1 Unit 7.0 Bar
Bead Cover_2 12" 7.0 1 Unit 7.0 Bar
DOPE BIAS 12" 7.0 8 Units 4.0-7.0 bars
TIC-TAC 3/8" 7.0 4 Units 6.0 Bar
PAPI1 12" 7.0 11 Units 2.0-7.0 Bars
PAP12 172" 7.0 8 Units 2.0-7.0 Bars
PAPI13 12" 7.0 10 Units 2.0-7.0 Bars
PAP17 1" 7.0 10 Units 2.0-7.0 Bars
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PAP16 1/2" 7.0 7 Units 2.0-7.0 Bars
PAPI8 I 7.0 65 Units 2.0-7.0 Bars
PAP19 1 7.0
PAP20 1" 7.0
PAP21 1% 7.0 46 Units 1.0-7.0 bars
BNSTCSM 11 1" 7.0 10 Units 1.0-7.0 bars
BNS TCSM 12 1% 7.0 16 Units 1.0-7.0 bars
BNS TCSM 13 1" 7:0 14 Units 1.0-7.0 bars
BNS TCSM 17 1" 7.0 26 Units 1.0-7.0 bars
BNS 14 12" 7.0 42 Units 1.0-7.0 bars
BNS 16 12" 7.0 37 Units 1.0-7.0 bars
BNS 18 12"
BNS 19 12"
BNS 20 12"
SMART 21 2" 7.0 49 Units 1.0-7.0 bars
Rabatteuse 1 172 7.0 7 Units 3.0-7.0 bars
Rabatteuse 2
Rabatteuse 3 air tube 7.0 10 Units 3.0-7.0 bars
12 mm.
Rabatteuse 4 124 7.0 - 7.0 bar
Rabatteuse 5 12" 7.0 . 7.0 bar
Rabatteuse 6 172" 7.0 & 7.0 bar
CAI
TT662 #1 172" 7.0 1 Unit 5.0-7.0 bars
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TT662 #2 12" 7.0 1 Unit 5.0-7.0 bars
TT662 #3 172" 7.0 2 Units 5.0-7.0 bars
MTA648 #2 172" 7.0 9 Units 3.0-7.0 bars
MTA648 #3 172" 7.0 10 Units 3.0-7.0 bars
MTAG631 1/27 7.0
Babinoir 12" 7.0 5 Units 2.0-7.0 bars
COMPONENT 13t 7.0 6 Units 3.0-7.0 bars
SAW
Mold Loader 12" 7.0 3 unit 3.0-7.0 bars
HCS Curing Press ' 18.0 bar 2 unit 2.0 bar
Holmes Press A 3/4" 18.0 bar 4 unit 2.0-5.0 bar
Holmes Press B 3/4" 18.0 bar 2 unit 2.0-4.0 bar
Maragoni 1150 P1 12" 7.0 4 unit 3.0-6.0 bar
Maragoni 1800 P2 3/4" 7.0 4 unit 4.0-6.0 bar
Maragoni 1800 P3 3/4" 7.0 4 unit 4.0-6.0 bar
Maragoni 1800 P4 3/4" 7.0 4 unit 4.0-6.0 bar
Maragoni 1150 P5 12" 7.0 2 unit 4.5-5.0 bar
Maragoni 1800 P6 12" 7.0 2 unit 5.0 bar
Maragoni 1800 P7 12" 7.0 2 unit 4.5-5.0 bar
Maragoni 1800 P8 12" 7.0 2 unit 4.0-5.0 bar
Maragoni 1800 P9 12" 7.0 2 unit 5.0 bar
Maragoni 1800 12" 7.0 2 unit 5.0-6.0 bar
P10
Maragoni 1150 12" 7.0 2 unit 4.5-5.0 bar

P11
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Repair R1 3/4" 7.0 2 unit 7.0 bar
Repair R3 3/4" 7.0 2 unit 7.0 bar
FINAL 12" 7.0 1 unit 7.0 bar
INSPECTION
Hot line inspection 3/4" 7.0 2 unit 7.0 bar
Pad Post 3/4" 7.0 2 unit 7.0 bar
Air need le 3/4" 8.0 5 Unit 3.0-8.0 bar
SDS Shearography
2 M1
SDS Shearography 3/4" 7.0 4 unit 4.0-6.0 bar
3
Hot Room
Buffing Bias /2" 7.0 5 Units 1.5-7.0 bars
Tread Removal 1 7.0 6 Units 2.0-7.0 bars
Belt Removal 3/4" 7.0 2 Units 4.0-7.0 bars
Brushing Machine 3/4" 7.0 7 Units 1.0-7.0 bars
01
Brushing Machine 3/4" 7.0 2 Units 2.0-7.0 bars
02
Prepair Damage 3/4" 7.0 3 Units 1.0-7.0 bars
Disolution Post 12" 7.0 3 Units 1.5-7.0 bars
Building Bias 1 7.0 16 Units 1.0-7.0 bars
Ply Cutting 3/4" 7.0 2 Units 3.0-7.0 bars
BNS RETREAD 1/2" 7.0 9 Units 1.5-7.0 bars
01
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BNS RETREAD 172" 7.0 10 Units 1.0-7.0 bars
02

REWORK 172" 7.0 2 Units 4.0-7.0 bars
BEFORE

ALPHA 12" 7.0 3 Units 3.0-7.0 bars
Marangoni
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BNS B3 i T #1 6.8 LOCK TABLE
#2 2 APPLY PRODUCT TRAY POST NTS
#3 2 APPLY PRODUCT ROLLER POST NTS
#4 6.8 LOCK PRODUCT ROLL POST NTS
#5 2 BRAKE PRODUCT ROLL POST NTS
#6 1 APPLY LINER ROLL POST NTS
#1 2.8 APPLY PRODUCT TRAY POST NST1
#8 2.8 APPLY PRODUCT ROLLER POST NST1
#9 6.8 LOCK PRODUCT ROLL POST NST1
#10 2.4 BRAKE PRODUCT ROLL POST NST1
#11 2 APPLY LINER ROLL POST NST1
#12 4 APPLY PRODUCT TRAY POST DO7
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#13 1 APPLY PRODUCT ROLLER POST DO7
#14 2 APPLY LINER ROLL POST DO7
#15 3.8 APPLY PRODUCT TRAY POST NST2
#16 3.8 APPLY PRODUCT ROLLER POST NST2
#17 6.8 LOCK PRODUCT ROLL POST NST2
#18 3 BRAKE PRODUCT ROLL POST NST2
#19 2) Equipment

#20 2.8 APPLY LINER ROLL POST NST2
#21 1 APPLY PRODUCT TRAY POST B61
#22 1.8 APPLY PRODUCT ROLLER POST B61
#23 2.8 APPLY LINER ROLL POST B61
#24 2.8 APPLY PRODUCT TRAY POST NSP
#25 6.8 APPLY PRODUCT ROLLER POST NSP
#26 2.4 LOCK PRODUCT ROLL POST NSP
#27 2 BRAKE PRODUCT ROLL POST NSP
#28 4 APPLY LINER ROLL POST NSP
#29 6 SPRAY KM

#30 6 BLADDER KM LOADER

#31 6 VANE MOTOR LOAD CARCASS
#32 2 LOCK LOADER CARCASS

#33 2.2 BRAKE BOBBIN

#34 2 EXPENSION DRUM

#36 2.4 BLOWING ROLLER

#37 2.4 CYLINDER LINER SEPARATION ROLLER
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#38 4 CYLINDER ROLLER BRUSH
#39 5.4 PUMP SOLVENT

#41 2 B61 GUIDE PRESS

#42 3 PRESS AFTER CUT

#43 3 KM CENTERING GUIDE
#44 6.2 KM GUIDE

#45 0.7/6.2 CYLINDER UP DOWN VERIFICATION
#46 6.2 CYLINDER CLOSING BEAD
#47 6.2 CYLINDER EJECTION
#48 0.7/6.2 ROTARY PLATFORM
#49 6.2 CYLINDER CLOSING BEAD
#50 6.2 CYLINDER EJECTION
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273,976.88

e[ —
5 1.214

= 225,681.12 kW /year

PINTARANNAUAINANANNTDUTEHTANGI TR 273,976.88 - 225,681.12 = 48,295.76

KW/year Anuilu 17.63%
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A1l | The initial need is formalized by the project sponsor.

A2 | The functional specification is formalized

A3 | The new process is known

A4 | The new process is documented.

AS | The request will have no impact other processes

A6 | Is the affair thoroughly described , ensuring that the impact can be

accurately assessed ,leading to appropriate level of validation.
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