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Definition of impulse water turbine efficiency
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Forward Skew Mixed Flow Pump

By Yasushi Shinozuka, Shigeyuki Tomimatsu, Akihiro Ikuta™'
and Kazuyoshi Miyagawa ™!

A vertical mixed flow pump used for water circulation in a power station, rainwater /drainage
pumping station and other wide range of appliacations. It is important to improve the pump
suction performance in order to achieve a faster speed and a smaller pump discharge diameter
than with conventional pumps.

A forward skew blade is known as one method to improve the suction performance of a pump,
but there are few study examples on the detailed effect of it. In this study, we confirmed the
suction performance and internal flow of the forward skew blade mixed flow pump by CFD
analysis and experiments.

As a result, it was confirmed that the load distribution on the blade tip side was changed by
using the forward skew blade, and the suction performance was improved. It was also confirmed
that the flow rate of the positive slope region goes towrd the lower flow rate side than that of the
conventional pump.
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(Department of Applied Mechanics and Aerospace Engineering,
Waseda Univ.)
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Fig.1 Impeller Shape
(Left : Conventional Model, Right : Improved Model)
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Fig.4 Pump Performance (H-Q)
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Fig.5 Meridian Velocity of Conventional Model
(Q/Qrep=0.5)
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Fig.6 Meridian Velocity of Improved Model
(Q/Quep=0.5)
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Fig.7 suction Performance (Q/Quep=1.0)
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<BEXH>

(1) Kotaro Kado. et al.,, 2015, “Effects of Blade Load on
Cavitation Performance for Mixed Flow Pumps” The 13th
Asian International Conference on Fluid Machinery,

(2) N Nitta. et al, 2018, “Influence of Forward Rake and skew
blade Angle on Positive Slope Characteristics of Mixed Flow
Pumps” 29th IAHR Symposium on Hydraulic Machinaery and
Systems
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Yaizutobu Pumping Station for Shizuoka Prefecture Shidahaibara Agriculture and
Forestry Office

By Yuya Naruse and Takashi Tashiro

Yaizutobu Pumping Station is located in the eastern part of Yaizu City, Shizuoka Prefecture, is a
paddy field facing the Pacific Ocean. The pumping station has been in operation more than 50 years
with repeated repairs. However, it had become so old that replacement parts were no longer being
manufactured and it was difficult to continue using it.

For this reason, the Shizuoka Prefecture Shidahaibara Agriculture and Forestry Office has
formulated a functional conservation plan which is renewing the facilities in order to reduce life
cycle costs, renew the equipment, and plan for equalization of maintenance costs, fit the budget
required for maintenance. We will report on the process of completing the renewal of the facility

over Six years.
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Fig.2 View of pumping station
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Table 1 Specifications of the pump
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Fig.7 View of the pumps after installation
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Fig.8 Outline drawing of the pump
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Blower for Saigawa-sagan Water Purification Center of Ishikawa Prefecture

By Kotaro Sugiyama and Honoka Shimomura

Saigawa-sagan Water Purification Plant is located in Kanazawa city, Ishikawa prefecture, Japan.
The plant has been in operation since December 1994, and has treated sewage in district of
Kanazawa city, Hakusan city and Nonoichi City. This time we carried out a revamping work of
the existing blower package due to it ageing. Here is a brief description of Saigawa-sagan Water

Purification plant revamping work.
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Fig.1 Saigawa-sagan Water Purification Center panoramic view
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Table 1 Blower specification comparison
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IKiwRE ElaEi
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5 ) 0 4 D 55%~ 100% 35%~ 100%
Bi & A N — =l e
e m BOE f Bl
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Table 2 Blower specification
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FpAZ B2 —R 707 (i)
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J& = (m*/min) 55
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HY 4% 1A 2R
E % 1
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Fig.4 View of blower
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Fig.5 Air-cooled ball bearing unit
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Fig.6 Configuration of oil mist separator system
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Super Duplex Stainless Steel Pumps for LNG receiving terminal

By Kotaro Kado and Keiichi Katayama

We supplied 4 sets of vertically suspended mixed flow pumps for Nong Fab LNG receiving
terminal in Thailand. The sea water vaporizer pump is one of the critical equipment for
regasification of the LNG. Nowadays, all countries are going to “Carbon Neutral” and the
government of Thailand is also aiming to reduce greenhouse gas. Liquid natural gas has a smaller
environmental impact than coal or oil. They are planning to increase the capacity of LNG receiving
terminal from 10 million tons to 19 million tons until 2023. We will introduce the sea water
vaporizer pumps and CFD analysis for the sump design for PTT LNG/Nong Fab LNG receiving
terminal project.
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Fig. 1 Location of Nong Fab
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Table 1 Specifications of pump
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Fig.2 Visual of Seawater Pump
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Fig.5 Pump sump model
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Fig.6 Pump sump mesh model
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Fig.7 Pump sump mesh model near Pump
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Fig.8 Visualized result with Vortex core
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Coolant Circulation Pump for BPA Platform, ONGC / India

By Ryosuke Takeuchi

We had been supplied 3 sets of Coolant Circulation Pumps to Oil & Natural Gas Corporation
Limited, India (ONGC) in 1985. This pump has been working for circulating the cooling water
in BPA offshore platform for 35 years. After periodical maintenance in 2007, we found some
corrosion inside of the casing and changed the casing materials from Cast steel (A216 WCB) to

Duplex. We supplied 2 sets of new bare pumps with Duplex materials in 2010 and 2021.
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Table 1 Specifications of pump
W% = IRHIKIGERH R > 7
API 610 %k Type BB2
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CO: Gas Blower for CO: Supply in Cosmo Oil Chiba Refinery

By Takashi Nakano

DMW multistage turbo blowers are used in various gas processing plants and synthetic resin
production plants. This time, we, DMW, supplied a blower to Cosmo Oil Chiba Refinery for CO2
supply. This report shows design features of the COz Gas Blower.
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Fig.1 Cosmo Oil Chiba Refinery
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Fig.3 View of CO: Gas Blower
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Fig.6 Factory Acceptance Test
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BRI R > T




B Vol45 No.l (2021)

BISRUEBURI  AIBE) IR R o T i B e Tz

BIR=EUR R

STIE 2y e 3k e

DIRIRICALE 9 2 A I 2R K o
331 FICE 258 617hah 575 % LM TH
D, Kk FkE UTRE, N2, B, DAL X, fa
TR EOZRRIZNEDMET T SN T3,

U U, ZNFTL R 7K7: 8 27K & U T2 7KHS
FIKITHAF L TR IS B DN TEHKRDBRE L TS 7
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X2 GFE1 TS T 8T REEEAE DB O w72 X
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Fio. R TRAGOEMIC, HIREMZ > 2 @i
LA EH & A THIC THIET %,

1 MRV TEE

2 X

x®1 Rk
R T4 jjZN LN 0% s Ec yi JEVETRTHEN JRE ) =
el s #4900 mm 7R > 7 3 .
No.5 fi7kR > 7 (LBt » T8 e Lk ) 150 m*/min 7.4m Fzk 260 kW 1




B Vol45 No.l (2021)

W ETKGERIE SETIKR Y TN 3MIKR o T R i S

Wh ETFKERRR
SEFTKAR Y TiBNo3MRKEKR Y THRiESx

CORU. Bk RKGERBE D IESE KR Y T
No.3rR7/KAR > 752521 LTz,

AR TN O B 51 AT 5
IKZ RBBICHK L TV 5, S EIEH 21T 5 No.3m7kR
Y IF198SEICH BB I N TH S33ENRB L TH
D, M UEZEER410 m*/min/» 5480 m®/min\E &
LEHTEHEDTH 5, FIBER Y TG KIEN

KTHBA. SHlEET I v 7 A% R UKL
LR TR L 7B
BUE, 202248 3 AD TR T2 S LT, SULiat-
U TV B,
B 1ICBEIIEM,. = 1ICHERAEY Tk, &2l
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TKGERERR. S ERR ¥ & U RGBT 7% £ ORI i
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KOVHERR Y T ZHRT 2 T Hz2ZH L. 202443 H Mz > 7 @i, HSERIHOHTRR S Y THICTEMT %,
DFERL - SEMREZ B LT, Sl - 3Eh TH %, G Bz B

1 R THEAE (20214F 4 AKE) 2 HaftX
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Woodsidetz & 4L #HFEIFFPSOMASea Water Lift Pump
3 &% MODEC Singaporett

Ty YA R - RXba )7 LT IV—T AR —X YT ERAN IV =R, APL (77 X)) At s) Bl
2D BT 7V H - 3 H )G Sangomar 7 « — )b FICHERL U CREET - BE L TV %, FPSOfft N8 Z A1)
FORFETOY 27 b (ERxHIV - ZHh—IVOEHK 5NB 7, ABS (77 AV Afinihtne) ORE LIS L
100 km{f IS ALiE 9 2 GRifgE) ISV 5 N2 FPSOD TW5, 28 mOEARY T Db, IR 2 Ffiti L
MEKEUK AR > 7 3 £ 72 MODEC SingaporetlLi & © %21 TH D MR Z T2 T> TV b, RYTAT A
L7z, WA AWV ALy F AL TED AT a7

RYT ORI TRITRT EBL T, KVTDOEER TOMYINUC K B R TEIED Y X7 2L TV 5,
#128 mAR > THE ESuper Duplex Stainless Steel (A— ttid. MODECIRODFPSOffiiJ 1705 728 A % /K

IN—=ZHMRA T2 LV ASD %281 LT3 O FPSOfft D i BUKRY T2 MALTED, @BEI0FELEDOT T 1,
DCaisson & MHI N B B O HICHEATT 5, KERKY 77 V)VHIE T ORI % @M I, FEiE 2 <EE
780 mA» SUFHEREKZHBUK L TH AR —E Y BT fii S NTAMDZTEICE > T,

PR DA DI 7R Elcfib N, iz, AR OCE « #ARM—)

_fﬁﬂ]ﬂ‘: 7 -Caisson
R TR
Woodside .
Sangomar FPSO R AN

H=F FAYzZVT
a—ry
RT—)v

S - =R AR & Web site
https://www.modec.com/jp/project/detail/sangomar.html
(2021/6/87 71 X)

K1 RYTHE K2 fiiEX

x®1 KTk

R THFR iz L& B JiEHSTNES BT =)
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1 7 FONGC#tBCPA 2 PLATFORM[AI|}
SKIMMER PUMP3Z3%

Z D7z, A >~ FONGC#:BCPA 2 PLATFORMI] U3,
SKIMMER PUMP 2 572 %1% LTze AIFE, BT T
74— LOUGERMETH O . MHBRY T O &
%o M7V FNTHEHEINTO R H OB DAV T A
YRV TOFEMNEE N TG 22, ZECE-
7o W ETZYy b7 A—LTRAVTZRETEE A
R=ADWENTVE T D5, R TR RE TR
D/NEWITHlA > T A >R T (API Pump Type : OH4)

DERHAEN TV, R T AT X MiEIZEHEONZ
IKCHEFFL, MBI A = H )by —)L (API682-3",
Plan 31/61) ZMH\3%,

Flz. R TITIZAPIG10- 11" 2@ LT3, K
T D% {13DCIPL (DMWA >~ Rib) &L TA
YROYTSAV—D5ET S, FNICKD A2y
VA s DKz X - Tz,

OCHE - # Bnitd)

x®1 RU TR
R T |2 EHILE | e eSS BN | 1
5040
SKIMMER PUMP j!ﬁﬂ]}frﬂ)}zl‘:_}l\{;‘.iﬁﬁ»f y»jmjy,-]—‘:yj 25m*h | 73.15m Mix of crude oil & saline produced water 15 kW 2
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4 > F HRRL%t RAJASTHAN REFINERY PROJECTRILF
AMINE BLOWDOWN PUMP =7

DV, A >~ F TATA Projects Limitedtt: &K DHPCL
RAJASTHAN REFINERY LIMITED (HRRL#%:) @
RAJASTHAN REFINERY PROJECTIHI}. AMINE
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OCHE R EotiEd)

®1 KT AR
BRE Uz AL U €z Witk | EE) G
AMINE BLOWDOWN PUMP C17£40 mm  VIEIZEERY 8.47 m’/h 105 m AMINE 15 kW 2
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