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CFD Analysis for Suction Sump of Vertical Double Suction Pump

By Shigeyuki Tomimatsu and Tadamitsu Nomura

In recent years, CFD has become an essential tool for the design validation related to pump
components. Also, the amount of calculation is getting larger and larger every year. Especially, it is
well-known that massive computational resources are required to conduct a suction sump analysis.
In this paper, the CFD result of the suction sump having two vertical double suction pumps is

introduced.
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Main QOil Line Pumps for HMPL/India

By Tomohide Furusawa and Hideaki Asakawa

DMW delivered 6 units of MOL Pump to HMPL/India. These pumps are Main Oil Line Pump
for crude oil transportation facilities, 3 units built at Mundra port on Arabian Sea and 3 units on
transit pump station. The total distance from Mundra port to Bhatinda oil refinery is about 1,014kms
thus making these pumps the main machinery in this process. Type of pumps is axially split,
horizontal shaft and multistage type i.e. API standard 610 type BB3.

DMW agreed to guarantee the client specified top-level pump efficiency, Excellent pump
characteristics including pump efficiency were checked and confirmed at witness inspection.
Features of pumps are life cycle cost reduction, high reliability and competitive maintenance
performance.
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Fig. 2 Outline view of main oil line pump at shop test
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Table 1 Specifications of MOL pump
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Fig. 6 Image of power supply switch circuit
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High Pressure Pumps and Hydro-recovery Turbines of Sea Water Desalination Facility
for a Domestic Thermal Power Plant

By Naoto Nakayama and Toshiki Kitahara

We supplied 2 sets each of RO High pressure pumps and hydro-recovery turbines to a domestic
thermal power plant sea water desalination facility.
The pumps and hydro-recovery turbines supplied this time are equivalent to those supplied to
No.1 sea water desalination facility. Hydro-turbo charger (herein after called as HTC), who was
made by PEI, USA. The trial operation was carried out in May, 2009 and the machines are now

operating satisfactorily.

This paper reports on the outline of these machines.
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Fig. 1 Flow diagram
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Table 1 Pump specifications Table 2 HTC specifications
W % Rk =y #10 JE 2 Bl B R > 7 % =® A FRA—RF ¥ —Ty
4 DMF-SPG5 4 . HTCII-900
[} #% WA 150 X H:H L 100mm A - 7 Pump Engineering Inc.ft
AL L= 3.7m*/min FEEDI®H = 3.7m%/min
T I 470m FEED IN £/ 4. 7MPaG
[ER RS 3,555min" FEED OUT EH 6.8MPaG
ik = 7k BRINE W & 2.1m*/min
b3 i 10~30°C BRINE IN £ /3 6.45MPaG
EEE S 420kW BRINE EXHAUSTJ+ /1 0.05MPaG
= 44 2B 1 £ il 2.1MPaG
5 o & = 6.4MPaG
=) ) 2B
SY—RA YRS N ,
IR Mr—sy
y a1 M X O —
RBA > RF 1) 4URS
S —

AT A Lz

AN
TEr—> 7

2 KRV WimER
Fig. 2 Sectional view of the pump

RIMZ DT XIVF—2 7 ¢ — FHIOWRKICHE) T
FIVF—LLTEASEDTH %,

PURNICS A U7z HTCOREE & R DUV CRERMTZ
DU

_10_

= R T @i 1 AV RITH O,
WG - TGN K D ERENMEENS, A RT
OME & LTEMIcEBNIZA—/8—F—ATF 1 F X
7L AH (AL 6XN) ZEHHL T3,

(2) &%

fi5Z1& 9N T H M O 7= O MN A E TH %,
EHEGGHEEZD ATRE T, WE DA VT F VAN ETH
%o

(3) &>—Ib

HTCIZ Ml s — e <L dilidr — > > 7 Ok
TNTWV5,

(4) EoEREEHR

T4 —FBXUT 54 OAOHOO#ERIZTXTE
JRUwoYaAY NTERT %,



WEME Vol.34 No.l (2010)

X 3 ICHTCOWrin X 2 7R

AFGANFa—T FEED
BRII;IEJ\ our, NAISAF 2 —T
RSAL
NP = w7
L =y

Ko7
AP

R T AR

NPV G=EYr=vv%

X3 HTC WX
Fig. 3 Sectional view of the HTC

5. #HREEGER

R 720084 8 HIC, 2 BONiiEiRG X UHR
TN EMAE TN LTz, B AR OR > T
Wiz d .

6. BEEEIER
20094F 3 HIC B ERLE & R > T2 92, £ 0
HalEis 2 ML, BRI LZ25E LT,

7. BbYIT

ROEER Y 75 & GHTCIE, HKBKILHER DT
REEELRRMTH 5, ARV TEIBELZERIETHD.
BRI TEA YT F VAN BVIKEZYVEH O r—

E NI 5EE

_11_

BT IAE AR A LR F 8 FE AR o 77 K OBy Il i

K4 NG
Fig. 4 Shop performance test

TR END r—ANEZ 0, BTl iekX bk E—
VEIO TR TORHEL U, HTCIEWNE N R
R—V VERHEIOWMERY T AT RV TAYTF VA
ERBTH S, 7%0%@%M@@Hm%@@abf
W5, SHIOUTKGKACHERE T, FillhEs O

I, HEREFTORHAE M Z TH %iﬁi?*?ﬁ
WAst0LEbns, éﬁ@uhif@MﬁFﬁ
TOEWERIEREN L AN S, 5% EEFEEORm VR
ZRMEL, BEOMEZH2 X 2BTTL T FiFETH
%

<EER/N>

HLE N 20044E Att, TS, PEZE - iBSNER Y T o R
BCHESE, BIfE. PESEY AT LSRR 7N —7
mmilﬁo—%mﬁ/i\fmﬁx%$/j®
FHCEH, BlfE. KITEMRGHB &SRy ST —7
ITN—=TIF—T % —,

JeE:



ZHWASRE R > T K ik R > 7 3 i

WEMEM Vol.34 No.l (2010)

EMERE R TigmlF5KP#ER D 7lE

EARAEH wmAEZF HFH

%II;

Sewage Pumps Relay Equipment for Yatomi Pumping Station of Aichi Prefecture

By Masahiro Sasanuma, Takahiro Yuzuki and Makoto Nochi

Yatomi pumping station is a sewage pumping station located west of Aichi Prefecture. Many
ground basin is less than sea level. Therefore, the natural flow at the sewage purification center
may not be water. This pumping station is a facility established for the sewage pumping. This
sewage pipeline is longer than any other pumping station in Japan. This paper introduces an

outline of this Yatomi pumping station.
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Fig. 1 View of pumping station

2. BAINTRAETKEDHE

HYS R Tk, B Rt > 2 —
LIERRIG6kmDER L 3 ET DK PR Y T 5
B0 TW0W%, D2 < DHHKOMM T TH % 728,
b RN R ICRE S Nt v X=X Tk B

_12_

WM RICTEKRT BT ENE LV TS 5, DD,
Bk 3 EATOEKH#ER > T (k. BE. E)
KXDEEENT VD, WERY THIE &b Rl
fELTHO. FEIFRmbE > 2 —RNICRIEET NS
WBRSNR > T OREREEE ATV 570, bt
VE—NITE, KR Y THIERE SN TR, AR
> B B Rt > X —F T ORI
8kmdb b . REMIC M EERNGKHEXE L H>TW
% (B®2), T, BIEBIHFAZZAE - 20 - R
WKATH DDETEFTETRIMEINT NS, LITIC, #
OREIC DNV THIN T %,

%

| [ERR T
; 0=~

L”QWﬁﬁyf%l

FE

o 1

b jif il
: & skl
! |
Jii \
ER

bty 2— .

LB

K2 RERYTHGOME

Fig. 2 Location of Yatomi pumping station



WEME Vol.34 No.l (2010)

3. RV TIBOBE

AR TE, R MR =R T TH D,
SERIA UTHKR Y 71d, R =RHCRESN TN
(B®3), HNICE, M F—FEX TS LI 57D DiEK
B (RAFE800mm, FF#1500mm) MEREZHES K5
ICRE E N, R THN B2/ ROk 3 RH) Tk
IKAJREZE RN & 75 > T %o SRFISHILICYIE AN T
EDNANAINRIT THY . HKR Y T B
THLEROFMDAIETDH %,

i |
— u U T U E
— "
1RITF ¥ VN
V2FL |
U , I
1HRTT7F v A
] AR"IESS
\# o]
450
1FL
JF;\ﬁfﬁ\\ —= P
NT = &
[BEBE]
2% 1%
EIKR Y TEHE
VBIFL \
VB2FL
eSS
HWL
V/=17.300
LWL=
/-18.600
V-21.300 ;3 || VB3FL
, \ o ity
X" 2R
2 Rk
2 RWGAS 2%- 1 Bi5KRY T

3 RUTHWmR

Fig. 3 Sectional view of pumping station

4. ERVTHKlE

4—1 BKRVT

HIKRY 3, WA U RFICT, mimiEzile L
2L DTHY, EEHPNIC BT Ho Atk ilR LT
W3, £lo, AT A MiEZRT 2=, KA
ICHEARHTRR i D DI OB 7 7 > Com I Z BRI L Tz
(E4), Tnuckb, MEREMICHT 2 RREATAME
L. R A U7z, RTERE IRET, BREH o
BRI R ZRHICERE L TV b, 1 RIGKER Y TS
OB, A > 3— I K 2 E (R E )

EHIRINE R > TG KRR > 75

4 JEKRVT
Fig. 4 Sewage pumps

ZIT0, TRAROZENTH U TR RN 5K XD ] e
TH% (F1)o

x®1 Ry
Table 1 Pump specifications
LRHGKEYT | 2RHEkRY T
¥ X STHHEB R RS T
=] £ [mm) 400 600
M L & [m®/min] 22.2 444
4 # & [m] 63 56
g J1 kW] 350 600
X B o o A H LR
o b 6,000V 60Hz
o A EEHIE] B
= 5] 1 1

4—-2 IT7FvVN

ARV THOK S I REIEEEEIRE L. FERICBNT
RYTWRELUTHEOKE (T4 —2N\2<) KfH
MRE LR, Sl TOMKELT, Z7F ¥ 2 \%
RELTW2S (B5), TOHMZR2ITKT,

I F v YROBEBIEI Y T2 5 T, MHkBIFEDfE
HY 7 MCEKDEREL, BlEATT T v VNOARZIR
EUTe, atEMRZ ENARHRKIORS (B6), KX
X0, BREHICEOTHEICRS X5 RAEREFEAEL
BNT EWbN B, Tz, BIEUERRIC BV TESH
EZITO, DR & 2R LTz,

x2 I7Fv MR
Table 2 Air chamber specifications

LRITFv 2N | 2RIT7Fv N
% BN AT Y LABMEYIE L 2> Y
R % R [m?] 25 \ 38
UL VE LR
a B ] 1 \ 2




FRIRINE R > TG KRR > 7 i

K5 ZI7Fv N
Fig. 5 View of air chamber

5. BRIARE

5—1 BKEXERICEITBELKE

HKERE T E, BENICESDFEEL TS H
S FA RIS ZERDERT S N B IRREIC IR B 728,
TIKOBRRAEDHES, FRILKENFEA LT WERE & 7%
2o

FA: LTtk &, BROFR E 551300 THL .,
RDH B VR IViEE LB TEREI N, ZO8
R E NS MEEIC X D s e Bk EOH bz EET %
(B 7)o ARHEROEEEICE, TDX D &IHKEZELD
i d 5~ AR — VIS L BRIBAVERLLIC S WETRR
o TW3, UL L., SkmDERAIREER 9 % AR i
IZiE, 2ol - “EDTOKEBROFREZHHIT 5

WEMEM Vol.34 No.l (2010)

< VR —)LER
5042_ : %Mﬁ OZ HzSO4
HoS  : fifb/ks®:
H,S04 : itk

X7

THIKE N DR FE RN

Fig. 7 Occurrence of sulfate in the sewage pipe

BRI EN TV, DUNCZ OBEZFHIT %,
5-2 WbkEDIMF
fAkZHHT e LT, —RICR 8 DN FHITRY

2HREZNTN 2 FHDEIMN D % o ARV THIZIE,

FESRE OWAL/KRFE L2 IR 2 7edic, Mzt ABdh

PERHENTV S, AEINORBIE, FEXE NI R

KRR B T Lick b, HNZIFXIREL L, I

TLIKFFEE DRI & 75 > TV 2 M OGS 2 M 5% <

LTH%,

5-3 EFRIARR
AR TR U T 28 AR O Wiz B 9 1R

o AERWIE, ZEKUERRE, BRIGHE. BEsRAE/EM. R

22T FEAREIL= Y b B X THIEEIC K DS N

%o MEFFEAAEEIC K D ERE NICEREDOMEE (90%

IR F. FEAREI= Y McKD, RK HKEN

G E N, RILKROFRELEZ MG 2, T, A

50 1RERVYT 1HRBK 1B YT Wk
[l
)y Alin Jjﬁ
F~~o IR
~Lo_ T
~< J g‘
WS it SNUY it
5 Tl x
& 10 —— 1>~ 1
= >"
0
B ®
0 1,000 2,000 3,000 4,000 5,000 6,000 7000 8000 9,000 10,000
EEE [m]
K6 [T/amsK

Fig. 6 Pressure gradient diagram

_14_



WEME Vol.34 No.l (2010)

[PEEIN5T i}

I{]}‘é HAFEATA
7K 2 AHfT
ES
#
l R AR
EiN FRTEATTR

bk REYN )

K8 fifkkZHm] =N HH
Fig. 8 Classification of hydrogen sulfide control system

= i
e
- i::jir:“:j‘: — [
295 BRImEE BRERFEAME MERX VU JEANRIE
JEAf % TZY [
W R 2| | BR2NAE | | BEARAZ | | BROBE
AU, B|| LT, BE||H¥ET 5, ZGKEIC
TR || ZRER AV HAT %,
#89 %, 7 ~Mt#ad
%, —

B9 e AR O
Fig. 9 Oxygen injection equipment configuration

THRA UTce = r8 A mid, Wil si8 (PSA) TH D,
TEBINCHIRG I 2 3R ENVE L HERFEDES TH
%o EN0~R12IcHEIROBBIE H 2R,

6. BbWIc

T TN LETRERY 5, Ko HYE) I N
b 2 —ICiHRZ %S 2 BEEHRIETH D, RARV
THOBREOWAEE T Ic RSB 5 i1, 5%
DYV HEFFEHNRETH B, BT BN T E %R H
MEMMICDD, IO G ZHRTE S 851
HEGEYR— MEHIZEEZNIST 2AETH %,
BRiRIC, ATHM IS0, SRV EEEELE
BRI TR 5 I BRES A G L L
FFET,

<BEXH>
(1) @ RIKEHEAHEERARE, 175K B B O LK
Fifr~=27), 200743 H

<EEBN>

AER T 19808 At T, HBHKKY TRABOFHEICHEF,
B, Bl EUE B/ v—7 J—T<x—
Iv—,

EHIRINE R > TG KRR > 75

10 ZERUEARE & BRiTh%

Fig. 10 View of air compressor

R 11 R
Fig.11 View of oxygen generator

By

—

| — T
l‘!..l-i .!' [ =
I ’ s

ﬂ_‘

12 [BEE 27 Ll
Fig.12 View of oxygen tank and control panel

MIARZFEPE 19938 Att, FIT, Ry TRED T AT LFEHIER,
BHE, 75 ¥ MR AT LG V=T £l

HPHT Bk 19954 Att, BLGHZ#E T BERFTEOE ITHEE, BT,
LRSI R Y AT LEEI VT £,



FHIREDENBOKES I ERE S X7 Ly WEMEM Vol.34 No.l (2010)

EMBENNIBKEEITERY AT L

miEFH
The Operational Support System for Nikkou-River Flood Control Canal

By Kosuke Takahashi

Nikkou-River flood control canal is located in Nikkou-River middle region. It has the purpose to
pour the water of Nikkou-River and Ryounai-River in Kiso-River when the flood occurs.

There are many facilities in Nikkou-River flood control canal. And it is complex and difficult to
operate these. So that we might smoothly operate gates and drainage pumps, we have installed
newly the operational support system for these in the Nishinakano pumping station.

Moreover, to observe remotely Nikkou-River flood control canal, the WEB server was set up at
Nishinakano pumping station.

This reports on the outline of an operational support system for drainage pumps and gates, as
follows:
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Hotwell Pumps and Geothermal Brine Re-Injection Pumps
for Geothermal Power Plant

By Kunihiko Ichikawa and Wataru Ishitani

New Zealand depends on renewable energy sources, such as hydroelectric, wind power and
geothermal, for 70 percent of its total 8000MW electric power needs. The remaining 30 percent
has been dependent on natural gas and petroleum. However, as global warming countermeasure,
construction of new fossil fuel power plants has been prohibited while ten years from 2007, and
further efforts are being made to supply electric power from sources that consider the global
environment. One of those methods is geothermal power generation which uses the abundant
geothermal resources of the country. The goal is to have geothermal energy account for more than
30 percent of all electric power. At the Nga Awa Purua geothermal power plant, the world's largest
132MW with single dynamo is currently under construction. The following is an introduction to a
hotwell pump and geothermal brine re-injection pump used as one of the important auxiliary units

at this geothermal power plant.
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Table 1 Hotwell pump specifications
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Fig. 1 Sectional drawing of hotwell pump
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Fig. 2 CFD analyzation of barrel case
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Fig. 3 FEM analyzation of barrel case
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Table 2 Geothermal brine re-injection pump specifications
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Fig. 4 Outline drawing and sectional drawing of geothermal brine
re-injection pump
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The Special Feature of DMW Blowers for Oil Refining

By Kunihiko Ichikawa

In recent years, according to expansion of petroleum products demand in the worlds, up-grade
of the plan of the new equipment for oil refining and the existing equipment is briskly performed
mainly by countries in the Middle East. Enlargement of plant equipment is advanced according to
it, and large size blowers increase. Moreover, equipment without a reserve number machine is also
increasing in number. While the high reliability to the technical capabilities corresponding to large
size of blower and apparatus is searched, blower for oil refining of our company has many delivery
track records in countries in the Middle East. An outline is introduced about the special feature of

blower of our company below.

1. FLC&IC

AR, R OAMERTFREOIKICAEE T, HEEEE
el & UTeHl oo A S R 3 i O & Hit 35 K OB ED
BAHDO T L—R7 » FEWMEAIITTDR TS, FhIC
BETT IV FREORB LI ED SN, HHTrTD
KEBREDIBEL TS, £z, TSV b&EELTT
B2 R R VRMEEA T3,

B A= LT, 7aYORBERICHIET 55
i1, BERANOEWEEENHDbN TV TH DA
A5 84 Fair blowerld 2 £ TICHHFEREICZ < DA
g H LT W5,

DURIC, S 7 a7 ORI OV TEEE RN T %,

2. BENGEE

BB 707DV, API673-2"Edition, %70
TIZ DWW TCIXAPI6 1 7-6"Edition DI A HETH %, F
Too AL TIHALBRSRAFIC DR 7 0 T ZEERETT %
TEICKY, mRETOUOMBEAEEE LTV,
AR D TERICH > ol MEB X T EEERD
BEOENARETH O . BRICHE L TIHT 2 7 1T O8YE
MHRETH %, B ICHHDOT T ETIVERT,

Z BT 1Y O EORKORHIE T — > Tk
iz scicky, EBr—y Y EROANT T
LT, 7aUNHOSRERAATA, BEICEUR

_28_

X1

JuavETIV
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Circulating Water Pumps for Ohgishima Power Station

By Hideki Katsumata

We have been producing many circulating water pumps to the electric power company since
about 1953. These circulating water pumps are one of the important pumps of the thermal power
turbine system. The circulating water pump of the movable vane type that it is possible to follow
to the change of the power generation load is along with the increase of the output of power
generation and there is an adoption.

This time, Ohgishima Power Company constructs and manages the power generating machine
that makes the natural gas a fuel by the output 400MW. We manufactured and delivered the
movable vane type circulation water pumps set up in the power generating machine. It introduces
the outline as follows.
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Circulating Water Pumps for Sendai Themal Power Station Unit No.4

By Minoru Iwabuchi

With the replacement of Sendai thermal power station for Tohoku electric, new power station
has been planed to construct as combined cycle power to develop high generation efficiency and

consider the environment.

To reduce the power consumption, variable pitch type circulating water pump was adopted,
manufacture and supply via Mitsubishi Heavy industry. This paper introduces the outline of the

circulating water pumps.
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