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Analysis Technique of Vortex of Open Type Suction Sump

By Yasushi Shinozuka

Air-intake and submerged vortices may develop in the suction sump of certain pumps depending
on the pump’s operating conditions and / or its shape and configuration. Therefore, when installing
a new pump or replacing an old one, the possible generation of these harmful vortices is predicted
and countermeasures against them taken. Conventionally, scaled models have been used to predict
vortex generation and behavior. More recently, however, CFD (Computational Fluid Dynamics)
analysis has also come into use. CFD analysis requires less time than conventional model analysis.
However, CFD vortex prediction can be difficult due to factors such as unsteady vortex generation
or the significant difference in scale of vortices generated proportionate to sump size.

This paper discusses recent findings / developments in vortex prediction methods by CFD

analysis, mesh preparation and other related issues.
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Development of New Horizontal Mixed Flow Pump

By Kotaro Kado and Ryosuke Otani

Horizontal mixed flow pumps are used to drain rainwater to prevent or control flooding and to
supply water for agricultural and other uses. The market is demanding ever more energy efficient,
higher performance pumps. To keep pace with changing market conditions and customer needs,
and with an eye to securing more orders, we should propose a higher efficiency pump.

With the goal of improving the efficiency of conventional model pump, we developed a new model
pump. We began by conducting CFD analysis of conventional model to better understand pump

performance and flow field. Using this data we reexamined our new model’s dimensions.
In this paper, we report the higher efficiency and performance of new model pump over
conventional model, as achieved and verified through model testing.
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Fig.3 Streamlines of conventional and new model
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Fig.4 View of model pump
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Fig.6 Test result of model pump with corner vane
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Cooling Water Pump for SaudiArabia

By Hitoshi Kagami , Takashi Eguchi and Masayuki Fukasawa

We have supplied 36 sets of Horizontal Double Suction Pumps for cooling towers to Sadara
Chemical Company (Sadara), a joint venture formed between Dow and Saudi Arabian Oil
Company (Saudi Aramco) according to PLA (Programmable Leverage Agreement). Once
complete, the complex will represent the largest petrochemical facility ever built in one single
phase all over the world. Detail description will be follows.

1. IFCHIC

I Y IT7 T TIRAMBERDEA T D —D
LT, BEMRGNEIT N, EELRFEDOZ AL,
WIEHDRIMZHIE LIe 2D 2V A b — LFEEANDR
ENED SN TS,

ZO—EE LT, 75,3 (Saudi Aramco) & X7
2 H)VA73=— (Dow Chemical Company) DEFFE
#HTHBY X 2 )V A2 78=— (Sadara Chemical
Company) HHXZ 71z (Sadara Project) &
WO RIEM{EEa Y T Ly 7 AO/ERZFHE L T
%o Gl HHZZOY AT Ty =7 FaHEHIKR
> 7" (Cooling Tower Pump : 365 ) DPLA (Program
Leverage Agree-ment) & PEIEN % alff32H z2 itk d %
IKE oz, TTTWRE, 7u¥= s PLABEE 51K
VT DR KUHEICDWTHIHT %,
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I—)T—F)b, RUIL Ry, TIVEE) ZEET
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HBABRMTH 5,

7T I3tk X DKBREEA20074EIT T RV A > b EM%
(PMC : Project Management Contract) 7 1Ez(%2 1 L
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Fig.1 Site location
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3. PLABIE

PLALIZ. WD ZafEHKD T LT, —HEHTELd
BEZABNNBTHZMN, KEEMHERE LT, FED
HEETHZLTY YT VT RENRET % LT,
F—F =M A=H72P5E U, its, Hg 156t (Terms &
Conditions) 7 E&HIE LIz ZREZHSE L TLE S I
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RGHIKR Y THEEND 6 DDy b2 LT
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MEEEH, PLARY T A—AICHBEEB XU RED 235
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4, Ry 7 DS LUEE

4—1 R 7%

AIBHIKR Y T3R5 % 6 DORME TSN, B8
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BRYTOMH2RT . £21TRT,
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Table 1 Pump specificarions(1)

it} = B OA LR > T
a = v b # Mixed-Feed Cracker Polyethylene Chlorine
/B N N S A 40 28inch 32X 24inch 28 X 20inch
i H L = 12 385 m*/h 7 060 m*/h 5200 m*/h
ES 7 2 41m 514 m 59 m
COE U S 2 500HP (1 864 kW) 2 000HP (1 492 kW) 1 500HP (1 119 kW)
FIT IV AT A Milz IR STAMD TADD S TAMND
h =z w5 K K 77U

r—vy FCD400

TR 14 RZ SCS14A

ES L] SUS403
i3 = Desalinated Water (Jiti/k)
=) # 8H 56 =)

£2 [BRVTOMHEQR)
Table 2 Pump specificarions(2)

il FaN KA R > T
= v b % Isocyanates POD EO/ESS
WA F /U TR 40 % 28inch 40 % 28inch 32X 24inch
i H L = 13 750 m*/h 12 000 m*/h 7 963 m*/h
H b2 58 m 56 m 59.5m
EOH OB OB N 4 000HP (2 983 kW) 4 500HP (3 356 kW) 2 500HP (1 864 kW)
FITIS AT A Nz IR STAHND
oz oW A s K K

r=vvy FCD400

F R A4 RI SCS14A

B Ll SUS403
Y =y Desalinated Water (Biti7k)
=) b 56 =) 56
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IAEREDHIBRMESRE NIz (R3),

T T T, WATZX)VF—SEl, FidD XD IcE&RZ
N3,

SE=De X NX NssX SG

De : A U RIPAHERE (m)

N o[58 (min ')

Nss : WA LERE (min~ !, m®/min, m)

SG ! fhE
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unit) TH 3, TALFIVF—ZHET SDdIiE, 1
YRGPGAH ERO/NMEDIRETH B, —ITT, AV
NI/ NE 9% &, AR HEA A UAL
L O IMREE N OZIC KO . BEAERED LA
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W UTMEE L, WoATERED IR T E 2 ET V2 HiTe
BT UTeo IRNRATIC THREMGEZ T > e DB, T
VB 21T, BUFRASIRAE 5 NI D TARIGHIKR >~
TR LTz,

@ r—vvo

O/VME, BRIk

=V 7F. A URT R EFH IR IR Rt
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5T LT, HERRIETIVE D &/ DR RILZ I L
7o BRI, TERBUTH U THBA~EHL 7 5 Y
MR S 10% R E N, ERIF20 %K T & 7.
@/ X)va— RakkR

ARBHIKR > T, BRI BV TAPI610IC BUE
ENTVE/ ba— FiABRICBI L. 2B T OIGERER
MEERE Nz,

2ic/ A)va— Figokk 2R 9, / Ava—FR
ABRIIOAB KO LY 5 > DIcHES 2 iaR U7z

2 FEEMV va— Rt
Fig.2 Nozzle Load Test

1E7 52 D% W0 0 HIZ#MO I E 2 #0, £—
AV RS S, BimOREIRZHE L,

I, WEHRHCIE T — v T OISt 2110, R
PHRENC N RN T L 2R LTz, T Ol Z2 R 3
R Al R, FFAMICH L THIVNEWHETDH
D, BEERERDG SN,

=3 PoAkREOHIE
Table 3 Minimum NPSH requirements

Both the NPSH Margin and NPSH Ratio must be equal to or greater than
the listed values for both “A” and “B” conditions.

B
US Customary Metric NormaAl Flow 110% Normal Flow or Any other Data Sheet
Suction Suction Identified Operating Flow (i.e. maximum)
Energy Level Energy Level
Service Service Margin NPSHA/ NPSHR Margin NPSHA/ NPSHR
Ratio Ratio
<120 000 000 <59 000 000 5ft 12 3ft 11
Process or Utility Process or Utility (1.5 m) ’ (1 m) ’
<120 000 000 <59 000 000 5ft 13 3ft 12
Cooling Water Cooling Water (1.5 m) ’ (1 m) :
120 000 000 to 59 000 000 to 5ft 1.3 to 3ft 1.2 to
180 000 000 88 550 000 (1.5m) 2 (1 m) 1.7
All All Note Note
>180 000 000 >88 550 000 5ft 25 3ft 2
All All (1.5 m) ' (1 m)

Note : Extrapolate margin value from actual SE within the SE range

EXAMPLE : Normal flow Ratio=1.3 + 0.7 X (SE—120 000 000/60 000 000)
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Fig.3 Stress analysis
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Fig.4 Shop test (Ball/Ball Bearing type)

5 #WEGEEL (XD T ADDIZ)
Fig.5 Shop test (Sleeve/Ball Bearing type)
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Multistage Turbo Blower for United States

By Koji Endo and Hodaka Kobayashi

Our multistage turbo blower is used in the synthetic resin production plant .This time DMW
delivered the blower to the customer for the new plant, which has high reliability in previously
delivered one for certain chemical company. This paper introduces about the outline of the

multistage turbo blower.

1. IFC&IC
WHOMKBZERZ—R Tk, ARBIELEET S
YMCBWTHHEHINTW S, LETNCHIA LTz (b
St 7 a T OEEEN N LR L TIEE .,
RTT Y MFICTaY 22 L LR 2 T L,
ARTIE. ZOMBEICOWTHENETTS.

2. BELEH

TJavER1IC, TaUSNEER1IRT,
ARTTTIE, @NRZERT 272, PRHEOKG
XU T a U NEORBIIRE Foickat L, Bk s U
ICHEIE R T EMEAAICT 5 K D IChlEE U Tz i%st 7z
o T3, Eiz, WEEICITEIREAORM A 113
BZREELTR TNV —R ) Ty —)VEFHALT
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Table 1 Blower specifications

BB A —R Ty (HATa7)

i =
15 25

WA,/ U 600/600 mm 500/500 mm
Ji = #7465 m*/min #1270 m*/min
5t E N 55 kPa 55 kPa
w0k HA TR
5] J7 [0 4 5l 3600 min~" 3600 min "
HEE ) 550 kW 320 kW

1

A=AV

Fig.1 View of multistage turbo blower
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Fig.3 View of lube oil unit
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Fig.4 View of shaft seal
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Mikawashima Sewage Pump Equipment and Blower Equipment
for Tokyo Bureau of Sewerage

By Atsuyuki Kawahara, Keiichi Shimoda and Tomoaki Kondo

Mikawashima water reclamation center in Arakawa-ward, Tokyo, is the first modern in
wastewater treatment plant Japan. We have supplied blower equipment and sewage pump
equipment to this new center.

The pump, supplied on the 4™ underground floor, supplies wastewater to the water treatment
facility, and VVVF control system has been adopted. This pump has became the high pressure and
large capacity pump for the urban sewage treatment plant.

The blower supplies the aeration air into the water treatment facility, and the air flow is adjusted
by the inlet guidevanes control system. This blower equipment was able to contribute to energy
saving system by using the low pressure loss check valve and the air-cooled oil cooler.

1. IFC&HIC © RyTOKPEZIIE T Lz 28R L, K
=M EVKEA A Y Z—3EH - FRIIK O, St . BFREINT 2HETH %,
BEXOKRE, TARH - #ifid - LXK O —EIS itk z £f @ RYTCEHEFEWRFEEZIILET 572dic, A
DHATRAOEAN L FKUBER TH %o IKEED 157700 1 A — )V DIKIERTRISEER 21T\, 4
CORUY, MKGE2AGEORE Uit Ene LR SRR R 72 1 U 7z,
B IREER O K2 IRB LT B HINE . TERRHEDE ® FERIZDIZORAKBEDOZEFITHICT B 72D,
PARICPE S MR Z BN E U TRTICE IRER ARV T Ry T EBB X CHREREOHA T DR Z MG L
BEPERENTC, TOHE IKRERK Y TRISHA LT FEA. 45 ~ 360 m*/minD#EiEZ ATHE L Uz,

IR Y Tk K OB Z H 3 %
R ERRY TR LR

Table 1 Sewage pump equipment specifications
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Fig.1 Layout of pumping equipment
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Fig.3 Trajectory drawing
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Minami 9th Pumping Station

By Shingo Takanashi, Kosuke Takahashi and Kazuhiro Natori

A typical lowland covers around the Chitose river which flows through Naganuma cho, Hokkaido.
A farmland around there has a risk of overflow with a small amount of rainfall. As a drainage
measure, large scaled drainage pump stations are under construction at each branch of the
Chitose river. We accept repairs of decrepit Minami 9th drainage pump station which is located at
one of the branch of the Chitose river, called Minami 9th river. We had completed installation and
operation check of pump equipment, and this is the outline report of our work.
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Blowers for Shingashi Water Treatment of Bureau
of Sewerage Tokyo Metropolitan Government

By Shunichi Shizawa and Yuta Tsuchiya

Shingashi Water Treatment is located at the spot where Arakawa and the Shingashi River
approach. A lot of blowers are set up there. There are various limits such as set up space, noise,
and floor load to set up blowers. We chose “AM-Turbo” for limit of setup space and floor load. This
blower is simplified auxiliary machinery and lightened. And we covered the blower in the noise-
proof cover for noise regulation. This reports on the outline of this water treatment as follows.
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Fig.1 Plan view of Shingashi water treatment
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Table 1 Blower specifications

2 Eay L B 2 —R T 0y
WA/ mE U R 350/300 mm
il i 160 m*/min
5 H 69.5 kPa
DG 7 TR 7. 24
O O N 270 kW
a8 b 38

BB Vol.38 No.l (2014)

B4 rhNEAES
Fig.4 Shop test

4. BHEE

BRI, R EBE O BRI - IR S & O
WAz EZ2IIN L THB D, BIGICBWT 7 1Y
Bl FHREORE b CICBIG IR EOE 50 EALHIE
KEERZTES,

5 @Ay

Fig.5 Power control panel

5. BEWE

RERE R 7 3—=F BFE =2 RO 1% &3
Iy SO T 59 2 R Z DT eied, ZE56A
FHICH L TOHENRDBR SN HIE L LIeBuA17
IN—Z2@& T T,

oo FEBEIGA « FEH UIICECD AT 7 i s o 5
DFNEZIHIT 5728, g O/ ISy — %



B Vol38 No.l (2014)

6 KRR A1/ —
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