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. M MITSUI E&S
Introduction

MITSUI E&S Co., Ltd.

& The leading company as an equipment supplier,
" a technology supplier, and a system designer

| manufacturing axial flow compressor (AX)

. developed by our own technology.

- High efficiency and durability MES AX
. ﬁ': » Total 106 units delivered.

<@ © » World largest 70MW.

A4 > Longest life operation of 43 years.
% » Easy maintenance.

o

longer life operation with the best condition after
~ installed.
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M MITSUIE&S
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M MITSUIE&S

I Supply Record of AX for World Users

Delivery Q'ty: 106 units

1962-1999 Total delivery Q’ty : 63
2000-2020 Total delivery Q’ty : 43
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Supply Record of AX for Domestic Users = MITSUI E&S

Delivery Q'ty: 48 units

1962-1999 Total delivery Q’ty : 36
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: M MITSUI E&S
I Features of Axial flow compressor

1. Self-developed AX

- Diverse customer demands are satisfied with customized designs.

2. Wide operation range

- The wide operation range can be achieved with all adjustable stator blades and self-developed cascade.

3. Higher efficient operation

- 50% reaction blades and high efficiency diffuser are adopted for better performance.

4. Easy maintenance

- Horizontally split and single wall casing structure contribute to easy maintenance.

5. High durability

- High reliability due to constant speed operation enables AX to offer long life operation.
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Mitsui Original Axial Flow Compressor N MITSUL ESS

Inlet condition(example)

Inlet temp.  :30°C

Inlet pressure: 101.3 kPa

Gas flow rate : 540,000 Nm?3/h.dry

Qutlet condition(example)
Outlet temp. : 260°C
Outlet pressure : 490 kPa

Inlet Air t Comp Air ‘
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M MITSUIE&S

Mitsui Original Axial Flow Compressor

Outlet casing

Adjustable stator blade
!
Journal bearing

Diffuser

Rotor blade

Thrust bearing (o)) )
(Tilting-pad) Pt = , Center casing

Rotor @, | - Stator blade

Journal bearing

(Tilting-pad)
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M MITSUIE&S

3D Installation Model

MES can propose entire plant design as well as AX design to customers

LO system

=

Valve stand

LO Rundown tank K

Motor

Blow-off valve

Discharge valve Gear

Balance air cooler

Enclosure

Jacking oil pump

Blow-off silencer

—  Auxiliary
——1 Valve

m) =) Air Flow

Suction valve
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Major Valves of AX

M MITSUIE&S

\\‘

B Anti- choke valve

/3]

Suction valve

Name Valve Type
Suction valve | Butterfly valve

Function

Lessens start-up torque for AX with synchronous motor drive.

Discharge valve Gate valve

Blocks the AX line from BF.

Check valve Check valve

Prevents reverse flow in emergency.

Anti-choke valve | Butterfly valve

Prevents choke operation.

Main blow-off

(DBlows off on occurrence of surging or reverse flow.
@Blows off the extra air when the air volume becomes lower than the

valve

Globe valve . :
valve minimum discharged volume.
(3®Blows off the discharged air when BF is not in operation.
Sub blow-off Globe valve Enhances the stability of blow-off control at low air volume corresponding

main blow-off valve.
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Major Auxiliaries of AX M MITSUI E&S

Enclosure | |Jacking oil pump | |

Motor ~

LO Rundown tank

Balance air cooler

Gear

CQ valve stand
7 Blow-off silencer

Blow-off silencer Deadens(lessens) the noise behind blow-off valve.
Balance air cooler [Chills the air that returns into valance room in the suction side from discharge side.

Has oil film form between the shaft and bearing pad before turning starts so that start-up
torque becomes lower, having the capacity of turning motor decrease.

Jacking oil pump

Enclosure Deadens(lessens) the noise caused by the operation.
CO valve stand Adjusts the volume of control oil to regulate the hydraulic cylinders.
CO unit Provides high pressure control oil to each hydraulic cylinder of SB, Blow-off valves and Anti-
choke valve.
LO system Provides lube oil to each bearing on AX and motor.

Provides required lube oil to AX and motor for emergencies until AX at rated revolution speed
stops completely . (for approximately half an hour)

LO rundown tank
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Motor Type M MITSUI E&S

2 POLE MOTOR TYPE 4POLE MOTOR TYPE STEAM TURBINE TYPE
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All ST, SM(2P. 4P)types can be provided.

MITSUI E&S Co,, Ltd.
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Type Notation of Axial Flow Compressor N MITSUL ESS

MA — SERIES; MA [m] (O)
(m)) ’

Stator blade control type

{Adjustable
Static

Casing Size (Diameter)
80=~800mm 100=~1000mm 120=~1200mm
140=~1400mm 160=~1600mm 180=~1800mm

MA = Mitsui Axial Flow Compressor
(00) = No. of stage

~<
Inlet guide vane-
=
= ~
Center casin % SN/
% er g 2 |\:‘/,/
-8 | outie : .
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Experienced Operating Range

M MITSUIE&S

Mitsui AX Individually designed can be provided to satisfy each customer demands.

BLOWER DISCHARGE PRESSURE [kg/cm”2G]

7

Capability range;
Max. flow: 10,500[Nm3/min.dry]
Max. press. Ratio : 8

0 1,000 2,000 3,000 4,000 5000 6,000 7,000 8000 9,000 10,000 11,000

BLOWER DISCHARGE AIR FLOW RATE [Nm#3/min.dry]
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Operation Range in the Different Temperature =2 MITSUI E&S

High efficiency operations can be achieved in the
changes on inlet temperature through a year.

Emergency blow-off line

Efficiency curve

= | Anti-surge control line

o | Near surge alarm line

~~

N
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e Surge line
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7 ’
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2 Vo' A7

5 e 4 Near choke alarm line
7’

= Anti-choke control line

Required op. point |+
Summer (40°C)
Normal (30°C)
Flow rate Q [Nm3/min] Normal (20°C)
Winter (- 5°C)

-l—l_--—-
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Pressure ratio (P2/P1)

Comparison of Performance Characteristics

M MITSUIE&S

—— (TYPE-A:Constant Speed, Variable Stator) (MES-M)
----- (TYPE-B:Variable Speed, Fixed Stator)
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MITSUI E&S Co,, Ltd.

Flow rate Q [Nm3/min]

Copyright © Mitsui E&S Machinery Co., Ltd. All rights reserved.

TYPE-A (MES-M)

@ Surge line is relatively flat, and
operating range is wider.

@ Higher efficiency is attainable for
wider operating range from low
flow up to large flow.

@ Type-A is suitable for the recent
Blast Furnace Blower of high
pressure operation.

TYPE-B

@ Surge line is rather steep, and
operating range is narrow.

@ Peak efficiency is higher in the
range of low flow rate and high
head ratio.

@ Type-B tends to be adopted for
the compressor for Petroleum
and/or Chemical plants and Blast
Furnace Blower of normal

pressure operation.




M MITSUIE&S

Adjustable Stator Blade Mechanism

All adjustable stator blade mechanism is
adopted for wider operation range.
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M MITSUIE&S
Development

> ! <

After first AX was developed in 1962, we have
achieved wider high efficiency range and
made it easy to use.

Further developments for better performance
and automatic operation are made continually.
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_ M MITSUI E&S
Easy Maintenance

Original structure for easy maintenance and
installation, such as single wall casing, is adopted.

Casing upper half . | &
Bearing housing .N

One péint lifting up upper casingAfor

easy overhaul and internal inspection

m—

— g | 8 -

Bearing housing -~ - - g
X | ff:\‘ | wrerrrra Ty \
Shaft seal > ) AN S = ;
' Turning motor
] 0 D OO0 O O >
Casing upper half asing inspectia
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M MITSUIE&S

I Major Control Systems of AX for Blast Furnace

Constant flow control system
Constant pressure control system
. Anti-surge control system
Anti-choke control system
Reverse flow protection system

. Quick depress control system (Optional)

N o oA woN R

O, Enrichment flow control system (Optional)

MITSUI E&S Co,, Ltd.



. . M MITSUIE&S
Schematic Diagram of AX Control for Blast Furnace

.) BATTERY LIMIT
m BALL (NORMALLY CLOSED)
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DISCHARGE LINE Reverse Flow Protection
; ® -.--
BLOW-OFF LINE 1S, V>N 7
SILENCER FOR@-
AIR COOLER
BALANCE PISTON LINE T \L v
----- CONTROL LINE i { oPERATING
1 POINT 1
E [ »xAL Fow [ INDICATER E -
| ounessen | Anti-choke Control
e .
ey T
EMH - -
v oy e L »
Ty Tz !
SUCTION/ DISCHARGE
.___T%_» SUCTION FLOW CHANGE OVER SWITCH
CALCULATOR
M@-»
SUCTION
GUARD NET
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Constant Flow Control
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M MITSUIE&S

I Anti-surge & Anti-choke Control Line

To prevent operation under extraordinary phenomenon, such as
surging or choking, anti-surge and choke line are provided.

Surge line _.—"" T Emergency blow-off line (FX4)
. 7=
7,7 . Anti-surge control line (FX2)
) /’/— e — <«— Near surge alarm line (FX3)
—— Operating point

.« Near choke alarm line (FX6)
—

Anti-choke control line (FX5)

Pressure ratio: (P2/P1)

Blower min. flow Blower max. flow

Flow rate: Q
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M MITSUI E&S

After Service

SpeC|aI|zed department cans ng consumable arts and propose improvement.
e - > —— —

: ﬁv’?“”"“ === Turbo Group
... INDUSTRIAL o
 p=== MACHINERY == .
'ﬂ: SALES DEPT.
“L Q ”"”7"4 b Zartl
., INDUSTRIAL \\
B S — MACHINERY DIV. — - ‘(\&a;
o gl =TT : TAMANO '-‘-»,:,;—;ﬁ
el P ff B ~ MACHINERY <3 = DERICHDGRT

FACTORY .. N 5
L AeL AN

RE BUSINESS ‘ 8 g : Electric & v ~
R : - MANAGEMENT Instrument Group g *¥%
TECHNOSERVIC DIESEL SERVICE e
E DIV. ' DEPT. RC Group
"&’~ Tz \ g PLANT Process Group
A B, CRANES & —  MACHNERY
SYSTEMS DIV. SERCIVE DEPT.

TRANSPORTATI
ON MACHNERY
DEPT.

OITA FACTORY
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Domestic Network ™M MITSUI E&S

ﬁ Holdings

& Shipbuilding

'a' Machinery 'a- Kansai Branch
m Engineering

— Kobe Office
] Business Service

ﬁTamano General Office
% Tamano Shipyard
'a- Tamano Machinery Factory

-
-— ;
| Tamano Office

h Makuhari Center Office

Ok Sales Offi
4% Okayama Sales Offica L% chiba sales Office

@ Kure Branch

— 00—

o Fukuoka Design Section, °® *
= EPCS Business Secction
[ X J
HH oita General office FHH chiba General office
- = ~ =] . .
-a- Oita Factory ﬁ & -] Bg Head Office % Chiba Shipyard
-— )
'ﬁ' Kyushu Branch T ¢ Head Office / Tokyo Office g Chiba Office

-n- Chubu Branch
LF Keihin Office

'Q' Nagoya Office
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M MITSUIE&S
Overseas Network

Burmeister & Wain
Scandinavian Contractor A/S

'al MES Technoservice Machinery Construction
Logistics Industry and Trade Corporation

é Jiangsu Yangzi-Mitsui Shipbuilding Co., Ltd.

MITSUI E&S MACHINERY ﬂ MITSUI E&S (CHINA) CO., LTD.
EUROPE LIMITED

Q MES Technoservice (Shanghai) Co., Ltd.
¢ MES Ferrotec China Co., Ltd.

Mitsuizosen
Technoservice 't cssC-MES Diesel Co., Ltd.
® Hongkong Ltd.
4 PACECO Corp.
a‘ Hanoi Reprentative Office .~ ENGINEERS AND
= TGE Marine Gas ° Mitsuizosen Technoservice -] I(’:\?I_ESRL?AL_{_%F’\?;LS ING
¥ Engineering GmbH a- MES Yangon Office Taiwan Co., Ltd. » INC.

ﬁ Modec International, Inc.

MES Technoservice T 1 'Q Mitsui Thang Long T

Middle East W.L.L Steel Construction Co., Ltd.

®
4+ MES (Thailand) Ltd. L
:___ MES Mitr Project ¢- MES Technoservice Malaysia Snd. Bhd
eex Service Co.,Ltd.

T E DASH ENGINEERING PHILIPPINES, INC.

m Holdings MITSUI E&S
ASIA PTE. LTD.

iShipbuilding 'al AZUMA Engineering .
(S) Pte Ltd. h Jakarta Foreign Construction Rep Office
ﬁ Machinery
PT MES Machinery

h Engineering 'a' Indonesia
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