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Fluid mechanics in swimming
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WD, BEEEELRK T THET EDTh 2D, HREICEREAND D, BIEPHREIERZ %
Te DI vkiERA O L UEw,
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L FAREOBOMETH S D, FREKPTEET 272K EIE LIZEIRICEZ> TWVb, TRICIE
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ICHTIEDB7%5, EEDOHENRARINEEENC, 2l 1OE D D AR EEEIH YT 5, AR
VOEEERBRLUELIATNTNOEFEIZE L LOMEE A a—7AEREL B> T, &
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SIAREBOASR E BN E O NI, TORKEEHEEFINR 4IRS Ay RUWKEDHZ0E T FA B
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(1) ITO, S., Okuno, K., 2003.6, A Fluid Dynamical Consideration for Armstroke in Swimming, BIOMECHANICS AND MEDICINE IN
SWIMMING IX, pp.39 ~ 44, Pub. de l'univ. de Saint-Etienne.

2) PHEEE—ED, RN ZA A —DF THANDIES, 2006, HAIKK /K APED)7 2 ERK SR

(3) ITO, Shinichiro, AZUMA, Akira, 2001.9, Analysis of Thrust Performance for Paddling Locomotion, Theoretical and Applied Mechanics,
50, pp.217 ~ p.280., University of Tokyo Press.

(4) S.Ito, T. Matsumoto and D. Abe, 2008.3, A Difference of Blood Lactate Level in Freestyle Swimming between S-Shaped and I-Shaped
Stroke, Books of Abstracts, the 1st International Scientific Conference of Aquatic Space Activities, (Tsukuba, Japan) , p.58, CD-ROM
pp-358-361.

(5) Achenbach, E., Experiments on the flow past spheres at very high Reynolds numbers, J. Fluid Mech. 54: 565-575.
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Water Transfer Pump of Senboku Water Treatment Plant
for Osaka Water Supply Authority

By Shingo Takanashi and Takahiro Fuchigami

Senboku Water Treatment Plant is located in the south of Sakai-City, Osaka. Senboku water
treatment plant is gathering water from several pump stations such as Tondabayashi Pump Station
and so on. DMW has supplied new water supply pipelines from near several pump stations to
Senboku water treatment plant in order to make treated water supply more reliable and safety

against disasters.

DMW contracted the design, manufacture, installation and commissioning of water transfer

pumps with accessories.
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Fig.1 Site location
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Fig.2 View of pumping station
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Fig.4 System diagram of pumping station
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3. RlEDHEIE
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Table 1 Pump Specifications

® = R AR S R > T

WA,/ LT (mm) 300/ 200

oML o= (m°/h) 714 (672)"

Ex # i (m) 55 (86)"!

VS T 7 N ok

G A (kW) 220

= b4 4

1 RN OB R O ER2 R g

o, R TONEIXZRS5IRL, LRCARY T
DFHH7ZRI T o

O TA—ZNIIHRE UTHRARD T T4 R

A=)V 2fHA T B,

@ WZIZEENIKENT TARA— NV ELFT 57
O, MfEcAmzE L, 77 K25z
HLTWwa,
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LT\,

@ KHORY TR, r— > JEEOWIRA
27y MBI D7) — A ZHH LTV

®

HEE (220 kW)

TIAKRA—)V

5 RV THEK
Fig.5 Outline Drawing of the Pump
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Fig.6 View of water return system
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A, SEIOMHHERIZR 7 17T & S ITENE FOFRE:
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Fig.7 CFD analysis of Casing (computational fluid analysis)
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Fig.8 Vortex of Suction well Without Countermeasure
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Fig.9 Vortex of Suction well With Countermeasure
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Sewage Pump for Shibaura Pump Station,
Bureau of Sewerage Tokyo Metropolitan Government

By Takashi Sasaki and Takahiro Fuchigami

The sewage pump facility of Shibaura pump station sends sewage to Shibaura Water Reclama-
tion Center. This pump has the biggest pump capacity, head and power vertical spiral mixed flow
pumps that DMW has supplied to Tokyo Metropolitan Government.

The height of discharge piping from pump discharge to pressure regulated water tank is about 44
meters, and the difficult site installation work have completed.

1. IFC&HIC

SR Y TOHE KR Y TG, AR TSR
SN B 15K Uy 2Kt > &=k
BERMTH 5. LKA > 2 — 3R 6 ISk L
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f - RAEE - GHNIOREDD 5, Tl HKRVT
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N
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Fig.1 Location of Pumping station
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Table 1 Pump Specifications
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Fig.3 Outline Drawing of the Pump
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4 FEMFRHTHER
Fig.4 FEM Analysis Result of Casing

5 Tkl
Fig.5 Shop Test
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Gas blowers in ARAMCO Uthmaniyah gas plant

By Masatoshi Tomita

DMW turbo blowers are used in various gas processing plants and petroleum refinery plants. This
time, we, DMW, supplied 2 sets of blowers to Saudi Arabian Oil Company ARAMCO) for Uthmani-
yah gas plant in Saudi Arabia. Our gas blowers are used for venting sulfur fume in sulfur recovery
units. This report shows design features of the Sulfur fume blower.
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Energy recovery device for desalination plant in domestic company

By Shota Kudo

Reverse Osmosis (RO) method separates sea water to low pressure fresh water and high
pressure concentrated seawater through the RO membrane feeding high pressure seawater.
Recovering and reusing the energy from high-pressure concentrated seawater by using our
system, so Energy consumption of seawater desalination plants can be saved. We have supplied
energy recovery device for RO method seawater desalination to domestic company. We introduce

overview of energy recovery device and pumps.
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Fire Fighting and Sea Water Intake Pump for Nishihara Oil Station, Nansei Sekiyu K.K.

By Kotaro Kado and Keiichi Katayama

DMW supplied two sets of fire fighting pumps and two sets of seawater intake pumps to Nishihara
oil station. Both pumps take on the important roles to ensure plant operational safety and stability
at the oil station including fire prevention and fire extinguishing. Fire fighting pumps have been
used in a wide operating range from the minimum flow rate to 150% of the normal operational flow
rate. These pumps are an electric motor driven and also, a diesel engine driven so that they can be
operated during a blackout. DMW was able to confirm these operational demands in our shop test.
This paper describes the outline and features of the pumps that were delivered to the Nishihara
Oil Station.
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Screen Wash Pumps for Thermal Power Plant

By Fumitaka Oba

We supplied Two sets of Screen Wash Pumps to Thermal Power Plant constructed by Mitsubishi
Kakoki Kaisha, Ltd. One pump can be used for two different roles. One purpose is for original
screen wash pumps. Another purpose is for bearing cooling water pumps installing with orifice
butterfly valves at pump discharge line during the periodical maintenance period. According to
this, customer do not need the another additional pumps. In this paper, we will introduce two

different roles for one common pumps.
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Fig.1 Outline drawing of pump
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Fig.2 Diagram of Screen Wash Pump service
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Fig.3 Diagram of Bearing Cooling Water Pump service

B4 AU T 1 ANXT A5
Fig.4 View of Orifice Butterfly Valve
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