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My Experience on Cavitation and Research on It
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Minister of Economy, Trade and Industry Award (AM-Turbo®)

By Michiaki Negishi, Tomonori Nakamachi, Makoto Asoma and Minoru Suzuki

The highly efficient sewage treatment aeration blower (AM—Turbo®), which DMW
commercialized for the first time as a domestic manufacturer, received the “Minister of Economy,
Trade and Industry Prize” at the Excellent Energy - Saving Equipment Award System sponsored

by Japan Machinery Industry Federation.
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Fig.1 Award ceremony
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Fig.5 Blower installation example
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Fig.6 Blower during development
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Fig.7 An example of CFD analysis
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Fig.8 Standard equipment arrangement of multi-stage blower
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Fig.9 Comparison of installation space
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Gasoline Booster Pumps for Dangote Refinery, Nigeria

By Vishal Vasekar, Joji Aoyama

DMW Corporation supplied 3 units of medium size vertically suspended mixed flow pumps (API
610 VS6) for gasoline transfer of Dangote Refinery in Nigeria.

Nigeria was known as developing country in Africa, however now it has one 4™ large-scaled
economic growth country in Africa. Crude oil was used for export purpose, but now accelerating
construction of domestic refinery contributes to diversification of the domestic economy. We
introduce ‘Gasoline Booster Pumps’ which were installed in a domestic Petrochemical Refinery.
The pumps were located in Lekki Free Trade District of Lagos State Nigeria, the pump application
is boosting to transfer gasoline from storage tank of refinery.

1. EC&IC 2. Ry 7Ttk

YHEF ATV T OR Y ITEENANC AV ) Rk SEAT ZRY S EHV ) U EREET BT2bD T —
H 3 HOmRNTERERAR > T (API 610 VS6) ZftfaL ARZ—=KRYTTHO, WAV T &AL VKR TDRNC
Teo FAT VT DTCHFEE LD 7V D 1ET WEINT NS, AV EZFOHKIC X D AT

Hote, BHEY 7V AJEIRORFEKRETHO 7 7V A DEWSRIE LT, iz, B2 > 7 DR LA

R 47D 1 OFIEZAT %, FIENCHBW T TR IWEAR S HRBEGANY REENTeDIZAA VR T D

OB TH-oTzL A, ENEhpTd Rz L T Frer—yaryzEMHETZHNTRESN TN, £

HI@%@%@%kEmLTm% ZDOREFD—D L DIz, KRRV TOWEGAMERENDESRIZH L < 72> TV
4 EDangotett D AMKE R TG A SNV Y %o ARV T DMk ZERT1ITRT,

VI —AR—RYTRNT B iR v T E P

7 I AMDLekkiH HE Z X H D R E NI Y

VA Y I DERO T T — AR =R TTH x£1 BV I R

%, Table 1 Specifications of pump
il b T—=AR—=RYT
iz =X Yy SSUIVIBATERRG AR > 7
1 % (mm) WA800 X M L 600
KA (m) 56.9
MU (m®/h) 2750
EEE T (kW) 550

NPSHav. (m) 335@ 7 L—RLAN)L

Y 4% i 1k HYY v
i B %6 A=)V —)b (Plan 52)
= b 3

1 GO OALE
Fig.1 Location of Refinery
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COG Blower for Nippon Steel & Sumitomo Metal Co. in Nagoya

By Masatoshi Tomita and Hiroyuki Kaneta

DMW delivered 1 unit of Coke Oven Gas (COG) Exhauster (Blower) to Nippon Steel &
Sumitomo Metal, Aichi, Japan. This blower is used for delivering COG from Coke furnace to its
refining facility. The Blower is axially split casing, double suction, one stage, centrifugal type

driven by Electric Motor with Increasing Gear.

In view of safety and reliability, some instruments for monitoring the shaft rotation and keeping
flat-adhesion of tar considering balanced shaft rotation during operation. Also, there is low speed
turning unit when the main motor stopped for preventing the unbalance of the rotar due to tar.
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Onagi-river Pump Station for Tokyo Metropolitan Government

By Takashi Sasaki and Takashi Eguchi

We received orders from the Tokyo Metropolitan Government Construction Bureau for
earthquake-resistant reinforcement work of the Onagi-river Pump Station, which was completed
in March, 2018. As the main work content, modification of main pump facility installed in 1968 is
carried out for earthquake resistance and waterproofing measures to maintain drainage function of
water purification and drainage pump system. Major equipments such as a main pump, a gearbox,
an engine and an overhead crane are overhauled. During overhauling of the main pump, the cost
is reduced by repair and reuse of existing parts as much as possible. Overview of the improvement
work performed for large drainage plant is summarized as follows.
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Table 1 Pump specifications
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Fig.3 Ground level conceptual diagram



WRRIEERR RIS TR > TR EEARE Vol42 No.l (2018)

H: K
R RS
ELERIi]
BRI
El T B F4—PNVIT IV JEEa
HAIKES
E5 Hafrrmx
Fig.5 Layout of pumping station
KA

R Y WA /K AL

VA.P.+1.500
IEAUKGT VAP —1.000| 29 PEET T
HET ~ 1% VAP.—1.400 VAP.—1.200

VAP.—3.500

K6 fafthimx

Fig.6 Sectional view of pumping station



BEEMFER Vol42 No.l (2018)

2. RV THRiEDEH

2—-1 ERVT

2—-1—1 HKRVT

K 7 ik > T OB K AR T,

BTG R > T LM R HERAE VKR > T 3 5
(18.0 m*/s—14.5 m*/s) I DWW T, A KDz,
AURTTL— Rz %ETHE L Lic, 2Hfio
ZH (39 m—6.0m) IZDOWVWTIE, 7 L— FREZRE:
MBERLUTHIEL, BiMEEs 1T TL— R,
MMERY e LCHEBIT 270 R EER 5K T Hi
MU, SGE%OBIKR T 3EITEN LTz,

ARG TL—FRHAICSH > TiE. BERORFH K
DAYRTTL—RDOBREETY V7 L., PIEKEZ
ZHE L7258 OEREZ CFDfRfTIC & D i Filld 5 & &
EIT, BEA U RT T L— FO3DEHIZTITV, TBIRT—
Rl T 4 — RN 7 UleiB 2 i Lice 4 Y XIHRA,
T Y TITODWTIEHRIREL U, CED#HTIC X D iR
WRET 21T > 120

AT X, 3DEHNT — X Z B E 2 T2 IRDET IV
MBIV, ARZNET 2 C L 2R LTz,

FleFOMOFHE LT, T Btk XU —
VT AF (A= r—y VT REDTH
IS DOWTEBIERFA L L, BH a3 X b OfiZz X -
7zo

7 bR

AN

A 2RG T L— PR
BET v T DT PR 255

K7 #okRY G
Fig.7 Outline drawing of pump

HUHIERYR RIS 328 73 i

2—-1-2 RtKRV7

B 8lciHbR Yy T OMERZ R,

ER Y T3 ALY D TR THERIN S RE A
HERBTDH, WoANIV, A U RT 0 M URT IV
eRRERETE U, Bl 77— > 754 F 2 BERH
Bt E Lz,

e, KPEZICIE LT 2y 7 ARz, SERERSZ 1300
M7 7 22 AT BRI I3 TR A A =21
VEFRH L. oKX > Tn%,

7 A

AN

AYRT BEAN)L,
Y LR 7 )L 2 i

8 bR THEX
Fig.8 Outline drawing of pump

2—-2 FTa—HIVIVIV

Ry TFEEGRORE LISy, Ry TGN
REHBLTRELS RS2, To—EIVIZYI VD
HiIH' 028 kWh 51 430 kKWICHH & 755 720 AR
DT =BTV IV ORIILLTD 2 DTH %,

2—2—1 EAHBAENE

T4 —EIVL YIRS EERT ICH T 0 inHIR,
IR EIT > T T —BIVT VY v OmHKHIANS
IRIERAEFZRE L, FRUImBEKZ T+ —E)LT Y
VIUNRT T EICK D, TYY VAL DR KR
TE, MEhoRtZIHIL WS (BE9),

2-2-2 FTA4—EIVIVIVDIRREEE

TA =TI CHEL O YRR, 1B
K. T, BRERE. BRSO E S K UHERRE



WRRIEERR RIS TR > TR

TR

9 TVVV/INEEX
Fig.9 Engine around small piping diagram

DrtflZS L, KWL ZEH L T0D, iz, Bk
Sl I T PEURE & 2RI D AE S0 CLL RIS
5% L ERFRELEH L DI U, FRloFHIIBEEO
WREEEHZITO, BICREEZRNL, EAGT Y
VibEEARA I EE TS (F10),

K10 T2 > DIRAERGHRIRD
Fig.10 Condition monitoring situation of Engine

2—-3 GHEY S v FRERERERE

BEHTHG D Pk b AT A b i E 72 PRI T SRR Ly
WAKFIC R O T — BNV T2 YV DERE) 172 R > TN
REL TR, HEEAROERENAE < WA
EYNTH LT, REEMEZLGA T\, FRIEF L

BB Vol42 No.l (2018)

PR RICR S EE ORRE IS K TL2HIZER DA
HERICHIET 2728, AT A MadEZ R 7Tk
U, BEfciE 2 E s Sy FICEBE L, £z, R
Y TEERHC T Y ORHE) MV Y 2 I RIET B T
DICTFa—LL—2ZFEL. MHET T v T OHERIR
M7z MY ERE Uiz,

2—4 ZHRATVLAERMLER

A OO O/KEIEREGEICTN T &5
TR DI TH 5, WERR ORI 1L OFMAME X
HRIEOMEIC T RF VBIIEROBETH - To/zh, R
HICO 72O BT | EDORHEC XD FRENZELL, W
FHIEOBEENEK LTz (R11), 22T, S0
WARRS (P DRI K O FPHR DM EL I 7 B /K D /KB BR
B U T RO @ OWHMEO AT > L A% #E L
= (B12), &35, 2BV Th, MEAlI ORI
kD78, PTFERDEAIMIEHRI TS 7 72 Hl&b A A 72l
ZEMHL TV,

BT SR oD 7
Fig.11 Pre-update of non-return valve

B12 ST DRk, L7

Fig.12 Post-update of non-return valve



BEEMFER Vol42 No.l (2018)

2—-5 mEkFREERE

AEE DIGHKGRMR I T — BV PV 171
KUT, WHKRY T emiiiEz 1 BT EICREL T
%o HEHTEFHBHKR Y TR0 T —EILT oA
WAVKZ R Uy FHR U7 AVKZ2 I RIS K O 2ve K
SANBEAL . HEVKEEAN S &0 5 AR Z2 #8038 UE
HIBEELRMTH S, LIeh> T, mHAUKRIER
DAREEDY) X7 2T 2 7edic, wHKRY T (R
13) LimiE (B4 DilEa ETAEEZECTEE.
BARHUKRIER G D TNy 77w 7 & UTHERS
BYAT LEREL TS,

TRV THBHKE YT 15

i HGE
o
o [
o -
TREAARY T | s
=) o
é— — — [Ex= ]
e kaml
T i i i
IS Q2 ¢ ] |
| FR Y THIEHIKE Y T H =

K13 WHIKR Y THEEIED Ny 7 7 T3 AR

Fig.13 Operational status of cooling-water pump failure

TR TGEE LS ﬂﬁ‘(%iﬂkﬁﬁr—» i
BT ) oY Jo-

o

Be

& —

Lo

TR THGAKR > T

K14 WEHIEREERE DNy 7 7y TE AR
Fig.14 Operational status of cooling tower failure

2—-6 HAEKE

FRY TS B & E HE MK T KN T
RESHEAEESN, HHUKERISITNFEET B 72, TAK
RICTHIEAIZTEA L, HIEd 2&RHZRE L TWV5, 1H
JURRMHOMHIIREZEZ R L, BMHRE LTHEIN

HEEEERRR NS TR TR
fe)a—rIxvY g VRTEERZER L, Birs
7 bokzfak L, BT %, TO%, FEAR Y TT,
TRAKERICIHIEAIZTEA L TV D,

3. BT EICTHIT BHE

3-1 WMBSAFEEI—T127

ARG OKERIFHHEKTH D B TERILL 7ok 7z
It Lice Th, Y- 4 VA 10 800 mg/LEw
SEVEEZ R LT (R3),

&3 KEPERR

Table 3 Water quality measurement results
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Table4 Comparison of paint coating
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Fig.15 Complete situation of paint coating
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Jet Fans for Hokusatu Tunnel

By Akihisa Goto and Makoto Asoma

In order to keep the visibility environment etc. of the user well, the road tunnel needs to dilute
the exhaust gas from the automobile with the fresh air outside the tunnel, and it is necessary to
dilute the fresh air outside the tunnel, Jet fans were adopted for the purpose of smoke exhaust
equipment in other accidents. Jet fan specification of Hokusatsu tunnel is lightweight and high
wind speed type jet fan. Our company has not delivered track record. We have developed and
delivered lightweight casing and low noise impeller for the first time. Since introduction of a
lightweight casing changed the flow path structure inside the fan, we developed a new impeller
based on the results of CFD analysis. In the performance test at our factory, we got a good result
satisfying all the required specifications. In this paper, I will report on the outline of the ventilation
system and the characteristics of the jet fan of Hokusatsu tunnel.
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Table 1 Construction contents Table 2 Jet fan specifications
il Al ik i X B N Rl
YV N7 7 Vi REEREA Y =y b T 7 45 I #% 1 250 mm
FrehAHARA 2 1 £ E 2 500 mm
HEAE S 1 J = 43 m®/s
BOUE WO fiw
- S K P R 2 o 35 m/s
sl ) 4 f H pal 50 kW
g X L #F [ =l 1 B % &1k k> RIVNZER
=) 44 4B




BEEMFER Vol42 No.l (2018)

4 HERUTHRAH

Fig.4 Ventilation control panel for smoke
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Umemachi Pump Station for Osaka City

By Hiroshige Uchiyama

Umemachi pumping station is located in Konohana-ku, Osaka City, Osaka Pref., Japan. It is one
of the five pumping stations in Konohana-ku. This pump station has started operation since 1965,
and discharge rainwater leaking in a sewage pipe into river. The rainwater drainage pump has been
working for over 50 years, and securement of the reliability is difficult by deterioration. Therefore,
this time we renewed No.3 and No.4 rainwater drainage pump.
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Tsuruta rainwater pumping station for the Itami city Waterworks Bureau

By Ryo Unno and Ryusuke Kawaguchi

Tsuruta Rainwater Pump Station, Located in Iwaya, Itami city, Osaka was built in March 1981 for
rainwater drainage for its surrounding industrial area.

After 35 years from the commencement of operation, Itami City Waterworks Bureau planned for
a renewal project of the whole station due to aging of rainwater drainage pumps in the station and
started the actual renewal construction (the 1st Phase) in fiscal year of 2016.

In this article , the renewal construction (the 3rd phase) in fiscal year of 2017 for which DMW
undertook manufacturing and installation of rainwater drainage pumps is introduced.
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Blower for Chishima Water Purification Center of Osaka City

By Takeshi Inui, Koji Endo and Tomonori Nakamachi

Chishima Sewage Treatment Plant is located in Taisyo area in Osaka. This plant has been started
the operation since 1963. In this project, we supplied “AM-Turbo™” which is without the forced
lube oil system. We will introduce now we modify the existing Chishima Sewage Treatment Plant
as follows.
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