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HOXAN Corporation

| Dec, 1955 sales of LPG begin, |

— = I
Sep. 1963 1 |
Sales and production of a bath " |
room unit named “Bath-All" begin l k|

Company name changed to
| Aug. 1986 1oyaN Corporation.

The Company's stock is listed on the

(
SeP- 1979 it Section of the Tokyo Stock Exchange. |

| Mar. 1981

Manufacture and sales of
| frozen food begin.

Daido Sanso K.K.

The Company's stock is listed on the ]

| 3€P- 1961 cint Section of the Tokyo Stock Exchange.

[ Apr. 1970 |
"Senboku Oxygen Co,, Lid.*
begins operation. The Kansai
district's first on-site operation
with the capability of generating

gas and liquid gas begins. ‘

Oct, 1083 Capltalalllan(e wnhUS -based

Air Praducts and Lhemlcﬂ'S Inc i5 forn\ed

| Jan. 1984

High-purity nitrogen generator e

“V1" is developed.Mini an-site —
operation for semiconductor 3 v
equipment manufacture begins, E’,@_‘}, ~

— May, 1996

| Cryo-Air Co., Ltd., which has an |

energy-saving cryogenic air separation |

L system utilizing LNG's cold energy, begins |
operation

Busmgcs alliance between

"Daido Air Products -I
1an. 1997 piectranics Inc.” is established. |

Apr. 2000

“Air Water Inc.” is established.

Oct. 2002

“Sumikin Air Water Chemical

Inc.” is established

Chemical Business is established
| around coal chemical

| Apr. 2004 ; |
Development of compact
liquefied gas plant (VSU). No.1 Unit
begms operation in Nl:gata
(upgrades and expands stable local
| supply system)

Nihonkaisui Co., Ltd. is made a subsidiary

| of the Air Water Group.

| Sep. 2007 Seawater Business is established; including |
| Tateho Chemical Industries Ca., Ltd.. |

| Oct. 2007

“Research and Development fnstitute” is
established in Matsumoto City (Nagana)
Consolidates the cutting-edge
technologies and intellectual properties
of the Air Water Group

“NEXT-2020 Ver. 17, @ new medium-term
business plan i instituted.

Seeks to become a 1 trillion yen company in
net sales in FY2020 and puts in place a
*Foundation for Further Growth”

Mar. 2010

Regional businesses are restructured
{branch office functions padtitioned)
Regional Business Company system is
launched with established manufacturers
in nine blocks nationwide.

Apr. 2010

Kyodo Oxygen Co., Ltd.

! Sep. 1979

Manufacture and sales of
| welding argon gas
| ELNACKS® begin.

The Company's stock is listed on
Jan. 1996 the Second Section of the Osaka
Securities Exchange.

Daido Hoxan and Kyodo Oxygen is Teamed I . |

= Y
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Sales Ratio

WV5SU Network

Ordinary Income 9% Regional distributed,
stationary type gas plants

MLarge-scale On-site
MEngineenng and Maintenance

g" MTank Trucks and Cylinders

£ e {Regicnal industrial gas distrbution)
= Net Sales WWelding (Welding and cutting)

= ¥ e Wi Onite and

= 130,871 million 28 Medium- and Small-scale Gas Plant
o

w

w

¥13,419 million

ssauisn

WGas and Chemical
#Bulk Gas / On-site Gas
eSpecialized Materials
(Specialty Gas and Specialty Chemical)
®Environmental System /
Gas and Chemical-related Equipment
MElectronics Materials
eFunctional Resin BELLPEARL®
eSemiconductor Substrate and
Electronics Circuit Materials
#Chemical Products and
Electronics Materials Specialized
Trading Company
{distribution and import and export)

NetSales
¥48,863 million

g s21u0a3|g

Ordinary income

¥3,581 million

ssaulsn

A :
W Coal Chemical
g ¥
g NetSales #Gas Purification and Gas Byproducts
— e eCarbon Materials
A
A ¥78,467 million REn
@ WFine Chemical
ﬁ Ordinary income eAgricultural Chemical Intermediates
5 ®Pharmaceutical Intermediates
3 ¥3’398 mI"'O" ®Elgctronics Materials
L
Net Sales
A MMedical Gas
¥66,879 million WMedical Equipment
WMedical Service

" Grdinary Income

¥4,383 million

W Hospital Facility Construction

 Ordinary WNatural Gas Pipeline Distribution

5 © Netsales.

(]

by £ T

8 ¥47,554 million o

w MLife Support

% MLNG Tranzport and Storage Tank
g

ol

wn

w

¥2,733 million

WMagnesia

Wsalt Manufacturing and Environment
MLogistics

WFood Products

WMineral Water

W Awroach

WO-rings

WY (metal surface treatment)
MECOROCA®

¥99,176 million
ordinary income

¥5,362 million

9 06 a o

sassaulsng Jayio

-
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DI b P R G A
FUARGEER RO LY AR S0 Sl e i =R (VRS AR
VPSA F[2 5 [EELF 51> 5255 G [P (Adsorbent) M fiff & > 550(02)
B F1~21 Vol %6 ffff = >92 vol9% pwﬁ,ﬂ(%ﬁﬁm 19£:D-1801A/B)f| 13
F [ BAHUE < ]~ 55 TOSOH CORPORATION i ify Zeolite
(MATERIAL SAFETY DATA SHEET , MSDS » r,%ﬂ 2 R fRFAE T fol

[ 2 5 pl 12 5 (N2)

o MATERIAL SAFETY DATA SHEET
(MSDS)
TOSOH
MSDS No. A33103B1000G Prepared: 2007, 12. 25
Revised

1. IDENTIFICATION

Product Name ZEOLITES: Zeolum ® (Moldad)
A-3 series, A-4 series, A-5 series, F-9 series, SA-300 series,
SA-500 series, SA-800 series, NSA-700 series, LB100E

series

Name of Manufacturer Tosoh Corporation

Head Office (Address) 3-8-2 Shiba, Minato-ku, Tokyo

Name of Division Environment, Safety & Quality Control Depariment, Head
Office

Person in Charge (Preparer)  General Manager, Environment, Safety & Quality Control
Department

Telephone No. +81-(0)3-5427-5127

Fax No. +81-(0)3-5427-5203

Emergency Contact No. Tosch Zeolum Inc.

(Nighttime, holidays) Tel: +81-(0)76-437-9381

Fax.: +81-{0)76-438-3824

Recommended use and restrictions in use
General industry product

# = Zeolite , MSDS (1/2)
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COMPOSITION/INFORMATION ON INGREDIENTS
Classification of the substance or mixture: Mixture
Chemical name or common chemical name:  Aluminosilicate (zeolite)
Concentration or concentration range
. Japanese Official Journal Serial No.
Chemical -
name or Concentratian or | The Law conceming the
common | Abbreviation | concentration E);amlnla:[on z?d Industriat Safety | CAS No.
chemical range egulalicn
name g Manufacture etc. of and Health Law
Chemical Substances
Zeolite 55— 99% Not classified Not classified | 1318-02-1
. " Not
Clay 1-30% Not disclosed Not disclosed disclosed
Water 5% or fess Not classified Not classified | 7732-18-5
Chemigal formula: Not disclosed
Ingredient under control of laws and regulations
Ingredients Industrial Safety and Health Law PRTR Law
Zeolite Not in the category of Indication/ Not in the category of Designated
Notification substances Chemical Substances
Cla Not in the category of Indication/ Not in the category of Designated
Y Notification substances Chemical Substances
Water Not in the category of Indication/ Not in the category of Desfgnated
Notification substances Chemical Substances

# = Zeolite , MSDS (2/2)

— £ AXENS CORPORATION ﬁ: Fﬁ#[ Alumina (MATERIAL SAFETY DATA
SHEET , MSDS » 2~ OISR 1= BIPH 2 5 1453 (Ha0)» =

[“BH(CO,)

-4
Axens

4P/ Broup Fechnologics

CONFIDENTIAL

SAFETY DATA SHEET

FOR REFERENCE

Identification of the substance or preparation:
Name: AxSorb A
Product code: 22713
Companyfindertaking identification:
Registered company name: Axens.
Address: 89, Boulevard FRANKLIN ROOSEVELT.22508.RUEIL-MALMAISON.FRANCE.
Telephone: +33 (0}1 47 14 2100,  Fax: +33 (0)1 47 51 87 95.
fds@axens.net
http://www.axens.net
Intemational emergency telephone number (CAREGHEM}):
+ 44 208 762 8322 : (Americas, Auslralia, CIS, Europe, Iran, Israel, Non-Arabic speaking Africa, New Zealand)
+961 3 487 287 (Middle East & Arabic speaking Africa)
+ 65 633 44 177 : (Asia Pacific)
Emergency telephone: +33.(0}1.45.42.59.59.
Assoclation/Organisation: INRS / ORFILA - hitp://iwww.centres-antipoison.net.
Use of the substance/preparation:
Adsorbent for gas and liquid treatment. (For further information, refer to the product technical data sheat).
Active Alumina

#[Y Alumina , MSDS (1/2)
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Hazardous substances present on their own:
(present in the preparation at a sufficient concentration to give it the toxicological characteristics it would have in a 100% pure state)
This preparation contains no hazardous substance in this category.
Other substances representing a hazard:
No known substance in this category present.
Substances present at a concentration below the minimum danger threshold:
No known substance in this category present.
Other substances with occupational exposure limits:

| INDEX [cas |EC [Name ) TSymb. [R: 1%

N | 1344-28-1 12156916 | ALUMINIUM OXIDE ! {100 %

%Y Alumina , MSDS (2/2)

PWI’T%H I FetE 3 RVT CORPORATION 7 ity Ceramic Ball

(MATERIAL SAFETY DATA SHEET , MSDS > Feiﬁ\ S )FB[f]’T%[E'ﬁEH =

BN T

FOR REFERENCE|  (CONFIDENTIAL

Safety data sheet Page 1 of 2

acc. to 91/155/EWG Date: 05.06..08
HiDur™ Inert Ceramic Balls

rvit

1. Specification of the substance / Name of the manufacturer / supplier

Trade name: HiDur™ Inert Ceramic Balls
Manufacturer / supplier: RVT Process Equipment GmbH
Paul-Rauscheri-StraBBe 6
96349 Steinwiesen
Tel.: 49 9262/77-0 Fax: +49 9262 /97151
Sale Tel: 49 9262 /77760

2. Composition / Information about components

Chemical property (preparation): Chemical-technical stoneware
see also datasheet resp. technical information

Composition Ai203 Si02 Ca0 K20 Na20 Fe203
weigth % 15-24 70-81 001-02| 28-58 | 0,0t-08 | 04-1,2 |0,01-0,15
CAS No 134428-1 | 14808-60-7 | 1305-78-8 | 12136-45-7 | 1313-59-3 | 1317-61-9 | 13463-67-7

Z# 1 Ceramic Ball ,MSDS
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PW[’T%(D-I?SOIA/B)H A Y -

Outlet, >92vol% O
uHe vol% 2U' ﬁ Outlet

Ceramic Ball(ExEr)

SRS POCOO0)
..........
Zeolite([&[fif Ny) 9.0 @.0 0__.

£, C.S

Alumina([&[ff H,O & CO,)

&g, 5.8.304 o

Inlet 2 3 (Air , ~21 vol% , O,)

ﬁlnlet

B [l

2. R A (VPSAY R
SR BRI
Oxygen Production : 2,200 NM>/hr
Oxygen Pressure : 4.0kg/cm’g(min.)at battery limit of No. 10 SRU Plant
Oxygen Temperature @ 80 ‘C(max.) at C-1803 Oxygen Compressor Outlet
Oxygen Purity @ 92 9G(min.)

Automatic Parload : Down to 25%(min.)
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VPSA #{ B bed # 1 -

3. BRI R AR (VRS AR

VPSA ARSI F; AR F1AF]H ] Air Blower(C-180 1k 2V 2 5
18,000NM>/hr(21 vol% O,) » i % E<]s 0.2 kg/em®g 3% Adsorber B
(D-1801A/B > fR— 76U =k 5a ~ — UR[TF| & ):& 7~ Adsorption Process &
L1122, 00NM*/hr(93 vol% 0,):2 % Balance Tank(D-1802) (%} Oxygen Gas
Compressor(C-1803):& 5% F'| » 22,00NM>/hr(93 vol% 0,)Oxygen Gas 7%

C-1803 'k 321 22,00NM /hr(93 vol% 0,) ~ <]y 4.5kg/em’g Oxygen

Gas Zfifiei 5 > ERA= Jg s [ﬁl:
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SILENCER

VP-SYSTEM Ty

e:2200 * 1 train

No Ikem Q'ty Type Specification Material MF::"‘E;:;E?_E
. Zeolite | _ .| Toso/UOP
o Alumina | Procatalyse
1] Adsorbent 1 set Ceramic ball Chinese maker
2| airfiter | 1set |Cartridge| 18,000 Nm3/hr | SS400 ﬁﬁffﬁ!i’i
0~20KPaG
S Iy b
3| Air blower 1 set |Turbo fan| 18,000 Nm3/hr 55400 3?3};54
480V, 60Hz, (260kw, 2P) P
5~-70KPaG
T
WO aXES1 35,000 m3/hr o
4| Vacuum pump| 1 set rotary 11400V, 60Hz,750kw, 8P Cast Iron| Taiko kikai
2 stage TLIG-700WP
. . 0.45 MPaG
5 Oxygen gas 1 set Reciprocating 3200 Nm3/hr Cast Tron Supply by
compressor 2 stage ! purchaser
480V,60Hz,(250kw, 16P)
Anti-noise box 0 ~5 KPaG Supply by
6 (silencer) 1 set 35,000 m3/hr 55400 purchaser
7| valveunit | 1set| Airside | ;:‘gﬂaﬁve 55400 isrpg:‘;;g
8| vatveunit | 1ser | OXY9EN Penumatic ssapp | SuPply by
side / manual valve purchaser
. 100~-90KPaG
9| Adsorber | 2 set Vimza' 49.1 m3 $5400 Sﬁfgg;g
YP€ | 1.D.4,600 * H3,580 P
100~-5KPaG
i S
10| Balance tank | 1 set Vim;a' 94 m3 55400 Efgg:;‘;
YPE | 1.D.4,300 * L7,040 P
. 0.6 MPaG
11 Snubber 1 set me:al 1m3 SE?S—:;;,ZY—
P 1.D.800 * L2115 P
High pressure Vertical | Deatailede desi
gn Supply by
12 oxygdizs_'urge 1 set type is purchaser purchaser

A+ VPSA = BIgfi- firk

17/29
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2. EQUIPMENT LIST




5. RIS T % (VPSA)Code i -

l%?r KPR P AEE AIR WATER $25'| AIGA(Asia Industrial Gases

Association) ~ EIGA (European Industrial Gas Association) ~ JIS Standard = >

[FIE591" ] CPC “‘\ﬁﬂ (77 Code I'] ANSI ~ ASTM Standard %= > £4HESIFTR

EHEE > AIR WATER 2 F{J?ﬁﬁﬁﬁ J[H| 1V Code fitt JIS Standard ==

-

ANSI ~ ASTM Standard ‘%Tﬂﬁ% » &l EEEM/[“ :

STANDARD
NAME STANDARD |DESIGNATION
No. REMARK
including JIS
. JIS SGP
Steel Pipe G3452 B2311 B2302
ASTM Type F(A) AS3
. JIS STPY400 G3457
Steel Pipe
ASTM B A139
. JIS STK400 G3444
Steel Pipe
ASTM - A501
Steel JIS SS400 G3101
(for general
ASTM -
structure) A36
Steel JIS S25C G4051
(for machine
ASTM 1025
structure) ISS209
. JIS SUS304 G4303
Stainless steel
ASTM S304000 A276
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Outer Diameter of Pipe

Nominal bore | Outer Diameter [Nominal bore| Outer Diameter
A B JIS | ANSI A B JIS ANSI

6 1/8 10.5 10.3 150 6 165.2 168.3
8 1/4 13.8 13.7 175 7 190.7 -
8

9

10 3/8 17.3 17.1 200 216.3 219.1
15 172 21.7 213 | 225 241.8 -

20 3/4 27.2 26.7 | 250 10 | 2674 273.1
25 1 34 33.4 | 300 12 | 3185 323.9
32 | 11/4] 427 422 | 350 14 | 355.6 355.6
40 |11/72] 48.6 48.3 | 400 16 | 4064 460.4
50 2 60.5 60.3 [ 450 18 | 457.2 457
65 |21/2] 763 73 500 | 20 508 508
80 3 89.1 88.9 | 550 | 22 558.8 559
90 |31/2| 101.6 | 101.6 | 600 | 24 | 609.6 610
100 4 1143 | 1143 | 650 | 26 | 660.4 660
125 5 139.8 | 141.3 | 700 | 28 | 711.2 711

6. R SR AR (VS A (R
VPSA 5 bl [Rfiff— R (B > B BECRChe ER ]
30sec » i LE FFE TIREAORBEIER A9 T PAT 2,880 4/ 1+ HEfZRER
VPSA SENRE L AR SR - [R5 AIR WATER 2+ [il375
ARFT R R U (TR B o I TR A
bR » IITEERTE T CPC REGEFIOE ffi ] - AIR WATER £yt i

SRR
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Purchaser ” Frequency of Maintenance (Plan) _" w_,qm WATER PLANT & ENGINEERING INC.
T (Excluding daily and monthly check) )
CTCI CORPORATION This data is based on the AWP's standard maintenance plan. Date 01 Aug, 2012
Document No 4K8038-000024
Plant VP-SYSTEM Oxygen Gas Generator Approved Checked Designed
Type VP-2200 x 1 Trains (2200 Nm%h @93 vol.% Oy) )
Operating hours 8400 Hours/Year KTakizawa | T.Yasuda R.Baba
O :overhaul x:actioncheck A :replacement © :operation check []:adjustment 4 :isolation check
2014 ] 2015 [ 2016 | 2017 | 2018 | 2019 [ 2020 | 2021 | 2022 ] 2023 | 2024 [ 2025 | 2026 | 2027 | 2028 | 2028
B oo 12 [ 3 1405167 | 8 [0 111243 14l 15
Air Blower
R Qil A A A A A A A A A A A A A A A
Blower(Body) © [©) © Q @) © © © Q [@) © ) © [©) @)
Coupling Rubber A A A A A A A A A A A A A A A
Bearing © [¢) © © o © [©)] © ©) o [©) © © ® o
Vacuum Pump
Qil A A A A A A A A A A A A A A A
Pump(Body) © © @] [©) © @) [©] © o © © [e) © © o
Coupling Rubber A A A A A A A A A A A A A A A
| Bearing Q [€) [©] © o © [©] [©) © o © [¢) © [®) [e)
| *Measurement clearance of rotating component every year (excluding overhaul year)
*The cycle of overhaul changes depending on the quality of seal water.
Oxygen Compressor |
Qil A A A A A A A A A A A A A A A
Suction vaive(1st&2nd) A A A A A A A A A A A A A A A
Discharge valve(1st&2nd) A A A A A A A A A A A A A A A
Piston Ring etc OorA[OQorA[OQora|Qora[QoralOorA|OorA[OorA[QorA|OorA|OorA|OorA|Oora|[Oora|Oora
il seal & Gland packing QorA|[QorA[Qorh|Qorh|Qork|{Oorh|Oora{Ocra|[QorA | OocrA|[Oora|[Oora|{Oora|Qora|Oora
Compressor (Body) Q © Q [©) © 0O 0 © 0] @ ® [¢) V)
| Bearing [© © © O © ) o Q_,
-_Intercooler [© [©] ) (@) @ [€) [@] [©)
After cooler [© [© © ©) [e] [©)] © © © (o] O |
Coupling Rubber! A A A A A A A A A A A
; \
Switch Valve
Seat QorA| A |OorA| A |QorA| A |OcrA| A [QorA| A [QorA| A
Air cylinder| Q © [e) © © @) Q [©) o © €] @)
Salenoid valve © [©)] [©) © © [©) © © © [©)] © Q
Control Valve
Seat ©) [©) © @] (@] © [©) © [©) © ©)] © © © ®
Positioner| © [©) ] [©) 0 [©) 0 Q [u] ©) O © ]
Tower
Adsorber| © © [©) © © [© © © © © © © © © ©
Balance tank ) © [©) [C) © Q © © [©) © (©)] © © © ©
Snubber ) © © [©) © [© © Q (@] © © [©)] [©) © @]
High Pressure Surge Tank © © [©) [¢] € © © €] [©) [©] © © © © [©)
. *The inspection based on the law in the country is excluded.
Motor
Air Blower ¢ [ d L 4 L 4 * ¢ * * L 4 o * [ 4 * L 4 *
Vacuum Pump L 4 L ¢ L 4 4 * * L 4 ¢ [e) ¢ L 4 ¢ * *
Oxygen Compressor * ¢ < * * * < * * Q * * * * *
Bearing © (©] Q Q © €] [©) © © @) © © © © ©
Oxygen Analyzer
Proofreading(#31E) [m] ] O [m] [m] [} [m] ] [} O [m] [w] ]
. Cell [©) [©) Q [©) A © [©) © © A © © © © A
Indicator
Pressure x0r@ | xor® | xor® | xor@ | xor@ | xor® | xor® | xor® | xor® | xor® | xor@ | xor@® | xor® | xor® | xor®
Temperature x0r@ | xor® [ xor® | xor@ | xor@ | xor@ | xor® | xor® | xor@ | xor® | xor@ | xor@ | xor® | xor® | xor®
Transmitter
Pressure %0r@ [ xor@ | xor® | xor® [ xor@ | xor@ | xor® [ xor@ | xor® | xor@ | xor@ | xor® | x0r@ | xor@ | xor®
Temperature xor@ | xor@ | xor@ | xor@ [ xor® | xor© | xor® | xor@ | xor® | xor@ | xor® | xor® | xor® | xor® | xor®
Utility
Pit Pump ©) © © ® @) © © [©) [©) 0] © © © [©] o

%~ VPSA @é‘ﬁ%ﬁﬁ%




7. FRESH S BIE R = R (VPS A 555 e -

ARSI R P S R g %EJ' FIRE I~ i 5
E I%ﬁﬁj SZ3#(Vacuum Pressure Swing Adsorption Oxygen Gas Generator
System > VPSA) LR " BIEe R [ S50 fUIIR > PRI S g s
RS NS LA RS U L i A S L N
Fes2 {7 ] - FH0 4 72 AIR WATER 2 i Jl;jr, i VPSA R (B %
RE RN ﬁrﬁ |2 il SR e pUBlmas i 9 (g b e =Rl
FI53HT s B VPSA S E g (Bt sS4 o I & V| GEiEE 8,400hr
FLRES T 155 5 (U3 [eY 4 59 81,607,680(NTD 31,418,956 » 1¥ =

0.385NTD)#1 515 F & — BV 93 vol 96 5 xin+EE ¥ 6,860(NTD 2,641) -

A. VPSA operation cost

<VP-2200 outline specification>

Capacity 2200 Nm3/H
Purity >92.0vol %
Pressure 0.45 MPaG (atB.L)
Power consumption VPSA 0.370 total
kWh/Nm3 (as 100 vol % 02)| Compressor | 0.110 0.480

*Total power consumption is not warranty by AWP.
Because , oxygen gas compressor is out scope of AWP.

1) Operation cost per year (Trial calculation by JPY)

2200 Nm3/H * 0.92 * 8400Hr * 0.48 kWh/Nm3 * 10 JPY/kWh = JPY81,607,680
2) Operation cost per ton O2 (Trial calculation by JPY)

1.429 kg/Nm3 * 1000 * 0.48 kWh/Nm3 * 10 JPY/kWh = JPY$,860

*Utility cost is not included operation per year and per ton O2 cost.
(Utility : cooling water and insturument air)

4.1 VPSA Hb {4 %
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&?BE |4 RN 2 7P Fh, f[ (MEIDENSHA CORPORATION) MEIDEN .t FIJ
(=)~ SRR
= %?F‘ijfﬁ?“#"T*(MEIDENSHA CORPORATION) MEIDEN > i » HIF;’}F

PSRN V(AT AR TR A R YRR 7 X

@

HOREEE R ARl SRS RO R AN gt E ORI
METDEN % fif== % %ffﬁj TFR > FIECERNPIBES T R f 'l%‘iyﬁnﬁafﬁdlﬂ‘

BRI PRSI et e b BE R d S A

(7))~  MEIDEN * Flfij /i

FIFJ Hi*“ £ - (MEIDENSHA CORPORATION) ** f[ 181t #1897 = > 2011

VAT 1677 U1 0 3 IS IR 39 STl FYT RIS 6994 ¢ ¢
P S £ AL A S R S R — TR
b > MEIDEN > FI= o1 % Slp it e st i ~ Ry ~ Ry -

i ME S GIS =2y [ FTJF%ITF SR Ve R T Bl
A A~ A~ PR BB T SRR P R

T A S 8 VAR B - DR
ST FVE RSN R SRR R R - )

Bt - LR TS A SR I VRl
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(

)\

TG (SRR RS 11
LA FUE= |
PO SO TR ] LRI R (5L
)0 ZRIF IS = NI A RUE(DC Motor) ~ #5E L (Stepper Motor)
3 (AC Motor) o e[IFE] oy i PEERRMER VR (1 B3 5)
KEE IR HIRS ST VR FLEE T ¢ R RO R T R
(brushed ) M2 fffl* (brushless )« #5E L H[8 £ VR (HURBEL )~ PM (s
KRB W HB (L) il BRI O3 £ R R (TInduction Motor) =]
#7%,3% (Synchronous Motor) -

Motor classification has been complicated by advances
in power electronics and inverter technology

— Brushed DC Motors

— Brushless DC Motors —E Inner Rotor
Outer Rotor

—DC Motors —

—WR (variable reluctance)
Small Motors —|— Stepper Motors — PM {permanent magnet)
{Elactromagnetic —HE (hybrid)

Types)

— Induction Maotors

—AC Moto
g — Synchronous Motors

[ v = R b

i ﬂﬂﬁl Il o2 (Brushless DC Motors)== [ 32 (Induction Motors) » i
(il = RRT (REL =R - SR SRR = Ay h e RS -
F|P R T [SRCRIGHI 2 S ) © i DC R T it

}Z_\é‘g ;E:EI&(DC to AC COHVerter) ) ﬁ:{l’ﬁ[ﬁr ’E‘J*qf:ﬁ — r%{i‘i 1? ﬁ: 4 7[%};&}'—1\:(/
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BIOITE] > 5 BRG] (Driver o & S RRESE) - K] @ i RESRE=

HiO it eV (Output Circuit)] i & &4 VO 3 (Filter) 4 2

(W (Protection Ckt.) » I') FEJEVAERI YT (ECE » i@t g
A8 (Feed back)o (R BRSESE - i Bt H e b ik [

LEH] > pl AR B PSSR éli?ﬁﬁ?t‘ﬁfﬁt AR S

AN RIS 2 HRP G R IC BRI  (MCU)

The inverter’s output is an AC voltage that is
precisely controlled in both amplitude and frequency

Output Power
Input Power {Regulated AC
EEaT at a precise,
DC DC to AC - Pk variable frequency)
or Converter ' . {Protection Ckt, *

AC {‘Chopper',stc.} Fillar, alc.)

Control Circult | Feadback
(MCU, atc.) N

"R (R

P dsFERLHS (chopper) JRERfaL IV (SR - A I SR
P S ;chﬁrUﬂ fidji ! YA FERRI (Output Power) i I ¥y

2 [ AT TFYHRCE VT2408 7 ffif <1

(1) ALL in One [* [ 6 5/ {1 > it (A7 (38 (2248 (2 LR )

A. V/f Control(Constant Torque) * [l & £l FH7i=H 2 ] <

B. V/f Control (Variable Torque) : g% f IE&E R i‘iﬁ‘[]
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C. Vector Control with sensor : 24 B[ £ -

D. Vector Control without sensor : 2 &4 #5 IJ[ﬂ ;fiﬁfﬂ

E. PM motor Control with sensor © ~J<f=* [ E iy 35afff 4 ] -

F. PM motor Control without sensor : 2. G <624 F2 2 [ s 842 -

6 FEN {2 [R5 =1 S AR 1 - 7R B N PR

P By R g ~ RUAORRE RS o P SRR - bR

PM Motor(H, &1t [ )fods F=50

Applications Downloaded
“ALL IN ONE? Applications

Firmware (system programj}

[ﬁlju n@;ﬁfﬁﬂa Iy & at FESETE ljfalt—/\[;‘ﬁ’Lﬁéﬂlll
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(2) PID Control(F7] » #i53 %53 #l) -

Example of PID control configuration
VT2405

Al1 or A2 Ramp

2 b PID operation

= block A
0~10Vv —— C12-8 (Aux. gain)

or 4—20mA Al3
© 0-10V
s Converter

Flow rate sensor

Limiter 0 to

{+7A
Al1 or Al2 -+ Ltk
— PID Freguency
T ‘ (revolving speed) setting
[ 't 2 Upper limiter (B43-3)
Lower limiter (B43-4)
Differential time constant (B43-2)

Differential time constant (B43-1)
Proportional gain (B43-0)

PID operation block Mas HeShersy [Ro0.4)
[Max. revolving speed (BO1-4)]

[1-_PID . [0l (ECH

£ | Intelligent Tl =0 qJeryFF[pljta ﬁ}iﬁfuw <o HJF|[* | pY PLC(Build-in

Programmable Logic Controller ) - jF{%fIF={ij * i1 [’ﬁyﬁﬁﬁﬁ [ > F A% PID 3
FIRCSIN ) 8 PR RS R 0 PR -

(3) i FEHEL 3 (EMI Filter)2 fi#(AC/DC Reactor) :

[ 1 s Fr I (Surge) == i (3G (Harmoic) » I 4 fip R i
FEIHIFETRFST ML - Ay | R dV/dt 3 a5 ot - FL 228
A PRI B SUBEIS FBHEIE R B e IR
(Electromagnetic interference » EMI) » 1&[0sy& [T} ﬁgﬂ'ﬁ—’,ﬁ{ﬁ ;chﬁr[j =
S BRI AR IR IR B (EMI Filter) i 2 SATGEE - st

i R
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RIS NE T B 7 TR U BERLSS  E IR RIROR i E) - B
BIp i Fe FUi o SO FR (B PR SRR ek o [N e
P IO e o) R R Fi 2 R g R
R OB T RO 1 S S TR E FEHE R

T PR ORI S AR O Rl

_v 0

B
B S A i R s e R R o]

SRR PR O B - R g

FOFET AL ~ I e T [ T E - SRR A TR  FRA T -

RERR AT ~ RS RERIT ~ 8 BRI R TR >

53 G LT - 7 W (TP 9200 R T R A AR 0
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§g~. /Lagg ﬁ#%%

= if?f L ISPV E | T AR Fle*(AIR WATER PLANT &

ENGINEERING INC.)AIR WATER * Fil {0 57 A | R [ 4t i&%ﬁiﬁ%ﬁﬁ
sE5R(Vacuum Pressure Swing Adsorption Oxygen Gas Generator System » VPSA)ffiE V
F_TJJ Flbe% > AR JF;' » VPSA Fr U ﬁ;ﬂ%@ FR2 R TEQJ%W@W{%T
NGRS WO T SR 0 B R R R = 136 96)
VPSA TR SR SR R R O S VPSA S
P P UfeI B L~ BATE g - }Iﬂ]""iii’—ﬁ Jﬁél"E“@U%’E |V AERE o T B g
T S R S TR R AR SR o ) PVSV I R T ERL
Fifer > Ui e v S IR L O AR T 5 4 - H R R
%‘:fﬁéltﬂ%ﬁli@ ’E[,—lf-ﬁ'ﬂ[ F fFJ el % %_:ggﬁf]ﬁf (gl Jrﬂﬁ i%;‘l/ﬁf}ré?%
T (AL BRI » S AIR WATER % il i 2 o %ﬁTuﬁﬂj » CPC [#4 =

FEBRTITHLY MRS > AIR WATER 2 IR RS RIS el
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TIRLUPGE = AR o S TR G [ il
TR e (S A I BRI [T LTS AR ERL S T T 2
M o S AR PSRRI RV S AP ™ S0 RS 4 R 1
AR RS )V ol RS TIVEELR IR 1 BB LA RO e SR iy
N Rl Bl TR (S S A e R o (IR T AR

7 o

H

IR (ST AR > 55 R B S U PR - B SRR R
A B gy o SRR AR I i g R

Tl 2 = 7 ARl SR P R (SR PRIl o s P

# #(MEIDENSHA CORPORATION) MEIDEN * il » A=k 5 E3 0 a5
TR EIREE B ST IRCEIVET RS R ~ RV P R

HIFE PO amst » F H T ER I R T P RN e
PRSI U [ (o R E L R T R > B
L RS PR SRR 1T B o b 2 SO T SRR R
Ep 5 R ERERLD P I RIS - N Bk DRI - 2
P AL (S s Tl P VR 5 oy PO S 2 U2l EIfs

FALIEAR IR P > R ER A=Y LR BERLEL N AR R« RS

A 7 MBSy e 3 P AR B P o SRR
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