FERELWER .55 000000

0Doo 00000000000000000000 oooo
ugbobaoogogood
00000 00000000000000 oooo 1
¥MWOOOO00000000000 oooo 5
NewC40DDOOOODOOOOO0DOO oooooooooo 9
0000000000000000000 ooo 13
oooooooooOoo oooo 17
00000 0000000000 oooooooo 21
000000000000 ooo 25
OOoQgoQg CO00O0O00D0000000000000 29
oooooo 30
goodd
O00O00000000000000 oooo 31
0o0000000000000 oooo 35
O0JAVADODOOO0DOO0000000 sMobile” oooo 39
godo
PETODDOO00OOODOO oooo 43
0000000000 0000 00000000000000000 45
goood
000000000 HFI320a 47
ccoODOoOoDOonOomon 00000 48

ooooooooooobcooooo

49




Sumitomo Heavy Industries <155 o0
Technical Review Special Section of Turbines & Pumps

On Publishing Special Section of Turbines & Pumps Shigeharu YASUNAGA

Special Section of Turbines & Pumps

Development of Axial Exhaust Type Steam Turbine
T/PAPER Toshiki KATO 1
Development of 34MW Steam Turbine for Biomass Power Plant 5
Yoshitake IKEUCHI
Development of NewC4 Complete Standard Steam Turbine 9
Shusaku HAMADA, Taichiro MURAKAMI
Development of Touch Panel System Turbine Control Panel 13
Osamu NARUKAWA
Improvement in Steam Turbine Efficiency 17
Masanori INO
Development of Original Process Pump 21
Motoi WATANABE, Kenji YAMASHIRO
Liquid Ring Vacuum Pump Unit 25
Takashi EDAMOTO
NEW PRODUCT Widening Lineup of Axial Exhaust Type Steam Turbine 29
Pump Gate 30
T/PAPER
Practical Usage of Simulation for Tolerance Definition 31
Norito NAKAGAKI
Development of Excess Sludge Suppression System 35
Hideki INABA
Next-generation Mobile Tool by JAVA for Mobile Phone "sMobile" " 39
Tatsuyoshi YAMAMOTO
T/Invitation
Remote Monitoring System for PET 43
Toshiaki OCHI
Plasma Coating System 45
You MIYOSHI, Yoshihiro USHIGAMI, Tetsu ITAMI, Kimio KINOSHITA
NEW PRODUCT
Compact General Purpose Inverter HF 320a 47
Geared Motor for China Compulsory Certification 48
0 Cylinder Triplex Mast 49




gooddgoogoooooon

ooooo
ooobtd

coooooooc1 000000

boobobobobooboobobobooboobobobobooboobooboobo
gooooo

goooobboboboooooooooboobbooooooooooIiTtboooooo
gdoddooooooooooobobobooobob oo ooooon
gobbboogobboooobobbooooboboooobboooobobood
gobboboogbobobuoooobboooobobuoooobobooooobobooa
gooboobooobooobooobuooobooooobooobboobbooobo
goooboboobuooboboobooboobobooo
goboobobobobooboobobboboobooboboobooboobo
gobooboboobooboboobooobobooboobobooboobooboo
gboobobooboobobooboooboboobooobobooboobooboo
gboooooobooo
gboooboboobogon
gogboboboooobobooooobbooooooboooobooboa
gobooboooobosuogooboboooooooboooobobooooobooo
ggoooo
goboboboooobobuoooobobboooobboobooooboboooooobo
ggbobobouoooobooooooon

gbooboobobobooboobobbooboobooboboobooboobo
gobooboboobooboboobooobobooboobobbooboobooboo
gobooboboobooboboobooobobooboobobooboobooboo
gogn

boobobobobooboobobobooboobobobobooboobooboobo
gboboboboobooboboobooobooboobooobobooboobooboo
goooboooobooboboooboobobooobooboboboboobooboo
goboobobooobooboboboooobooboboboboooo

goooboobooboooboobobbobooboobobooobnooboobo
gooboboboooboobobooobooboboobooboboboboobooo
gooobobooobooboboooboobobooboobobbobooboobo
gobobobobooboobobooboobobbz2oboobobboboobobn
oo

gboobobboboobooboboobooobon

ubooboboobooboooobooobobboobuoobobooonog



gbooboobooobboooon

oooooooooooooao

oo odotn
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The importance of small-scale distribution-type power
supplies is being reaffirmed from the perspective of the
increased openness of the electricity market in recent
years and the tendency toward peak saving. Shin Nippon
Machinery Co., Ltd. (SNM) has developed medium-to-
small axial-flow exhaust steam turbines targeted at users
in this market. Conventional turbines exhausted air upward
or downward. By adopting axial-flow exhaust, SNM sig-
nificantly reduced exhaust pipes, decreased the main-
tenance space area and facilitated maintenance. Since
the exhaust loss was reduced, the mechanical efficien-
cy was increased. This paper reports the background of
how the axial-flow exhaust steam turbine was developed
as well as the development concept.
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Development of 34MW Steam Turbine for Biomass Power Plant
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Power generation using biomass, which is a recyclable
energy source, is rapidly spreading in Japan and abroad.
In addition, the tendency toward larger power generation
facilities is progressing at sugar factories, which have
used biomass-based power generation for many years.
Formerly, those plants generated electricity only during
the sugar production period in order to use the discharged
steam for the manufacturing process using a backpressure
turbine. However, those generators are being replaced with
larger generators capable of generating electricity through-
out the year by using an internally controlled extraction-
condensing turbine, instead of a backpressure turbine.
With these large generators, sugar factories use extracted
steam for the manufacturing process during the sugar pro-
duction period. During other periods, however, all steam is
condensed into water and used exclusively for generating
electricity. Since these generators use bagasse, a byprod-
uct of sugar manufacturing, for their fuel, selling electricity
is becoming a new business that earns a large profit for
those sugar factories. This paper introduces the develop-
ment of a steam turbine for 34MW biomass power gener-
ation, which is one of Shin Nippon Machinery's largest-
class turbines, for sugar factories in Thailand.
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Development of NewC4 Complete Standard Steam Turbine

e JJ0OODODOO" OOOODOO"
Shusaku HAMADA Taichiro MURAKAMI

NewC40 OO O 0OD
NewC4 steam turbine

oo

00000000000 0oDO0o0ooO0obOoOOoDbOOoOoon Market needs for steam turbines, widely used as drives
0000000000000 O0O0oOoooooo for power generation facilities and oil-refining machines,

are increasing as a result of deregulations in the elec-
pooooooooouobouooooooooood tric power industry and construction of new industrial

gooooooog waste disposal facilities. This paper reports the char-
O00OOONewC4AOOOOOOOOOOOOOOO acteristics of a "NewC4" completely standardized
steam turbine. "NewC4" is a steam turbine with an out-

poooooouooooobooooooooonond put power of 2000 kW or less, targeted at small-size pri-

gooooooooooozo0o0kwOOOoOooooOQ vate power generation facilities in Japan. To achieve
0O0O0O0OO0OO/O0OOOOOOOOOOOOOOOO0 high efficiency, this turbine has a smaller size and high-

er rotation speed than the conventional type. And, with
pooooooooouobooooooooouood its oiling device serving also as the turbine bedplate,
Joo00oDo00oooDo0oDo0oooDoOooDOoOoOoonoO the "NewC4" is compactly designed. In addition, it is
0000000000000 00O00DO0OooDoon capable of performing unattended operation through a

hydrodynamic emergency shut-off valve. By completely
standardizing the new steam turbine, a low price and
short delivery time were achieved.
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Steam turbine sectional drawing
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Development of Touch Panel System Turbine Control Panel

13
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Turbine control panel

Recently, software-based monitoring systems have
been widely used, and customer needs for such sys-
tems are increasing also in the field of steam turbines.
To provide a system that meets these customer require-
ments, Shin Nippon Machinery Co., Ltd. has developed a
steam turbine console panel that adopts a touch screen
mechanism. Use of this mechanism allows the steam
turbine console panel to be downsized, helps the oper-
ator perform complex operations of the steam turbine,
and enables transmission of data between the panel and
the central DCS. This paper introduces the steam turbine
console panel adopting a touch screen mechanism.
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Improvement in Steam Turbine Efficiency
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As environmental issues have been attracting increas-
ing attention in recent years, the demand for increasing
the efficiency of steam turbines has also been growing
stronger and stronger. To increase the efficiency of steam
turbines, Shin Nippon Machinery Co., Ltd. (SNM) has
developed a long blade, reduced the leakage loss in
stages, and developed an exhaust diffuser. In developing
the long blade, SNM optimized the entrance and dis-
charge angles by adopting the "twist" rule. SNM has con-
firmed that the long blade has no problem in natural fre-
quency and strength. In reducing the leakage loss, SNM
decreased the end leakage loss by increasing the number
of blade tip fins, and reduced the mixing loss by using
the blade tip fins. In the development of the exhaust dif-
fuser, SNM has designed it so that the discharge speed
energy from the final stage is appropriately recovered
in terms of pressure.
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Flow velocity distribution of turbine stator
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Loss and improvement in efficiency
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Effect of blade root fin
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Development of Original Process Pump
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Although there are a large number of companies man-
ufacturing pumps for general industries, only a few mak-
ers throughout the world recognized as process pump
manufacturers have survived. In the 1960s, Shin Nippon
Machinery Co., Ltd. (SNM) entered in the process pump
market and established its position as a leading process
pump manufacturer in Japan by delivering large quanti-
ties of pumps to oil-refinery and petrochemical plants in
Japan and abroad. In the late 1990s, however, exports
to those plants overseas dropped sharply. Amid these
circumstances, sensing the crisis of being unable to
respond to environmental changes only by extending
its line of existing products, SNM radically reviewed its
process pump business, and decided to develop a new
series of process pumps as part of the review. This paper
describes SNM's long history of process pump produc-
tion and the background to how the original process
pump was developed.
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Structure of BTBF type pump

BTBF

oooooo

oo .
Diffuser

oooooooooooooooooooooooboooo
ooboooooooooooOoooboooboooooooo
gbobooboobooooobooobobooOobooboooboooo
goooboooboobooooooobooobooooo
goooobooobooobooobooooobooobooooo

oo

O0o0o0oo0oo0obO000zo003000 1000000000

Diffuser

oooooooooooooo

43 0ODO0O0OODOO

gbooooobooooboooooboOoognozo040 300

ooooooooooooom

goboooooeouoooboobooooooooobooo

ooooooooobooo
44 0O0O0O0OO

ooooooo oboooooooooboobOoOooooon
oooooooooooooooobooboooooooboobooo
oooooooooooooooooooooooboobooo
oooooooooooooooobooo

goooooooooooooobooooooooboooo
oooooooOo soooooooooobooboooovenod
ooooooooooooooooooooooobobo

OLD model

00000 00000 oooooooood

pooooooooo
Original pump list

API 610 specific type Original pump
OH1 foot-mounted SI
OH2 center-support NSI
OH3 vertical in-line NSIV
BB1(1st)axially-split SD-S
BB1(2st)axially-split RTH
BB2(1st)radial-split HDV
BB2(2st)radial-split RTV
BB3(volute)axially-split HTB
BB3(diffuser)axially-split MTB
BB4 radial -split single-casing HST-R (ring-section)
BB5 radial-split double-casing BTBF
VS1 through-column diffuser cz
VS3 through-column axial-flow SPV
V'S4 separate-discharge line-shaft SIw

VS6 double-casing diffuser

BRV (vertical ring-section)

o 0400

gboooooooo ooooodooooobooooooon

ooag

0 ObOoooooooooooOooooooooooboo
0 OO0Oo0OcoooooooobocoOoOoOooOooboOoOoo

goooooobood

O APl sOOO0OOCOOOOOOCO
0 OO0oOoOooooooooobooOooOooOooOobooOoo

gooooooo

0 OoooooooooooooooOoCbooboooooooo

oooooo

0 0000.0000000000.0000, no.582,Mar.,1999.
0 0O0O00,0000.0000000000000.0000O000

oooooo0, 3703020 00460100

00000D00 No.155 2004

24



gbooboobooobboooon

oooooooocoooo

Jotbtbbgbotdod

Liquid Ring Vacuum Pump Unit
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Liquid ring vacuum pump unit (for LNG)
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This paper introduces the characteristics of Shin Nippon
Machinery (SNM)'s liquid ring vacuum pump, discuss-
es the superiority of the liquid ring vacuum pump unit
in particular markets (LNG market and the semiconduc-
tor market), and suggests a direction for the development
of differentiated technologies that will lead to future mar-
ket development and customer benefits. The liquid ring
vacuum pump introduced in this paper is a vacuum pump
product produced under a technological alliance with
Sterling SIHI GmbH of Germany. The liquid ring vacu-
um pump unit is a pump unit that is based on a water-
sealed vacuum pump manufactured and sold through
a technological alliance with Sterling SIHI GmbH of
Germany and employs expertise of SNM.
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Character of liquid ring vacuum pump
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With the recent market requirement for higher accu-
racy, the optimal setting of tolerance of working parts
in the development of new models of motored injection
molding machines has become much attention as a very
complicated and important issue in terms of determining
their mechanical specifications and manufacturing costs.
Meanwhile, with the conventional verification method
dependent on prototypes, there has been a tendency
that much time is required in designing and manufac-
turing, retrogressive work is frequently inevitable if the
required specifications are not met, and immense devel-
opment lead time and cost are required. This paper dis-
cusses a case in which a tool that enables a more effi-
cient design change through 30D virtual part machining
and machine assembly in the initial development stage
was introduced and adopted in a developed model of a
motored injection molding machine (SEID series) on a
trial basis, as a possible solution to these various prob-
lems.
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Wastewater discharged from industrial activities must
be purified for environmental protection before being
released into public waters such as rivers. As a repre-
sentative example of these purification technologies, the
activated sludge method is broadly used. The activated
sludge method is a technology to remove organic water
pollutants contained in wastewater through the respira-
tory and breeding activities of aerobic microbes. It acti-
vates energy conversion of organic matter through respi-
ration and material conversion to microbial fungus bodies
or the high-molecular materials they secrete. Although
microbial flocks needed for purification are maintained
through breeding, surplus microbes in the form of sludge
must be drawn outside the system and purified separate-
ly. As 50 million tons of this surplus sludge are produced
every year in Japan, there is an urgent need to suppress
such surplus sludge in order to protect the global environ-
ment. This paper introduces a new technology developed
to suppress the production of surplus sludge by simply
adding a new system to existing activated sludge facil-
ities.
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The number of mobile phones across Japan has exceeded
85 million (as of the end of January, 2004). Mobile phones
are regarded as an essential factor for achieving ubiqui-
tous networks in Japan in the e-Japan strategy, which is
being promoted by the Ministry of Public Management,
Home Affairs, Posts and Telecommunications. Also,
telecommunications carriers in Japan have been shifting
to 3rd-generation mobile phones, and the development
of higher-performance mobile phones has enabled them
to be incorporated with custom programs such as JAVA.
The paper explains "sMobile," an application package
developed to increase operational efficiency in our com-
pany. This software enables mobile phone users to use
IBM Lotus NOTES/Domino through their mobile phones
using JAVA. It achieves utilization of the mobile phone
as an information system terminal by linking with the lat-
est state-of-the-art functions of mobile phones.
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