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Cavitation CFD in Pump Development

By Shigeyuki Tomimatsu, Kotaro Kado and Ryosuke Otani

Cavitation is a well-known phenomenon which degrades pump performance. Therefore,
prediction and consideration of cavitation are important in development of pumps. In the past,
those were done by the experimentation. Therefore, it was difficult to shorten the developing
period of pumps. However, in recent years, enhanced accuracy of the commercially available
CFD (Computational Fluid Dynamics) softwares has led to a fairly accurate prediction of the
occurrence of cavitation during the development stage of the pump. In addition, the time to
simulate and analyze the cavitation has been so much reduced compared with about 10 years ago
thanks to development of computer performance. As the result, in the pump design review using
the analysis data from commercial software, the generation of the cavitation could be reduced to
a considerable extent. In this report, the analysis theory of the cavitation and the simulation case
studies for the cavitation of mixed flow pumps using commercially available ANSYS CFX software

is introduced.
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Fig.4 Influence of gravity (Pump diameter : 2 000 mm)
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High Pressure Multistage Pump for FPSO

By Yuki Ikeda

We hereby introduce a high pressure pump to a FPSO (Floating Production, Storage and
Offloading system), which is moored at offshore Rio de Janeiro.

The pump is titled as “Flow line circulation pump” and its application is for cleaning riser pipe
between sea bottom and the FPSO periodically.

Type of pump is double-casing, radially-split, multistage-centrifugal, between-bearing i.e. API
standard 610 Pump type BBb5.

We shipped the pump after having passed our shop inspection and witness inspection by the
customer.

This paper describes the outline of the pump and various analysis taken during the design stage.
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Fig.1 Location of FPSO
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Table 1 Specifications of pump
¥ =X Ml N LIVIEZ ER YT (API type BB5)
[} £ A 100 mm X H:H{ L 100 mm
B £l 8k
o L & 60 m*/h
£ i pi 720 m
R [ i 3 400 min !
B R T4 —¥)Vith
=) # 18
2—2 H&

RIS B 2 PE & N % i (R 2 FPSO O AE PE i fir 1< 52
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Fan Equipment for Torii Tunnel of Chubu Regional Development Breau

By Makoto Asoma, Kouhei Seki and Makoto Nochi

Since 1978, Torii tunnel has been operated in semi-transverse ventilation system by axial fans.
But due to recent constraint of emission gas from automobiles and as the result of the efforts, air
volume for the tunnel ventilation was decreased. Therefore, the ventilation system can be changed
to longitudinal flow type by jet fans. In this paper, we will introduce the case that we re-use the
jet fans by overhauling them which we delivered to the Odori tunnel in our fiscal year 2004. At the
same time, we applied the inverter control to the jet fans for saving energy. This paper introduces

the said overhaul and inverter control system.

1. XC&IC

EiE1955/E > xVidH B e REX, RE &
CILE Z 45 SEERMHEK O —H e LTS T
%o 1978F LI LBIEX TTISENBL TS
®E1),

BEED b > b A RE, KAREET 2 TEK
PRGBS RSN TV, S, HEEHE
H AT AR DsgIIC & B HFSAT AP RO L D
Vv 77y ST ICAE U,

e, ALxNVF—EHNELEY 2y F T 7oAV
IN—=Z GG DA ENIZD T, T TITHNT %,

2. THEEE

2—-1 BRARDOESE

AR 2R IVIE 197845 K U 19954F 1 KT il 75 126 J
Wa2mIISE 28054 BFE L T\ e, ALHEICT
Vv b7 7 VK BHEFRHKUTANLZE L, ik
D RKHARPHEEINZ T LT, BRmBEEI N bV
FIVEREI L 75 %

EPSQlES B d0): (ol NV DIV 200 SV SIS §7{0)
IML ™ > VIR BITHEE AR - 2 3 )U T 5 A H O R
ST BRHEFHRS T ENDLHE L 5%,

P TRODBEWDICDOVTR TITRT,

2—-2 IEHE

BiER VI EEL 738 mOXEET k> RV TH

J=IEE 9]V
EEFIEAE A S5

N
AR EROR
=255 M0

[ R
Fig.1 Site location

%o WKTRIEY =y b7 7 UHERK T 250 mm
OFEERY 2w b7 7 v RABHRBELE (B2),
SRR, TR B R TR T B VIRHE 2 A,
k> OV R AEGE 2 JIE T BAVEE 1 BRRiE L. —
Wb RIS 2 I 9 % CORt 2 2 BIERRE0E L7z,
2-3 HMIRA

SEO TR TARER 2ITRT,



TR Vol.39 No.1 (2015) TR R R S o oV R R
x®1 55X
Table 1 Ventilation system
B AL e
A CRHMARERT D BIE - > 3 )V O TT0) (RITHEDOY v b7 7 Vi X BHRA0T0
S B T O K D i mWIC TRt a2z - > 2 IVINIC i 6Y o b7 7 Y OWINS THfERZ2e5 % b 22V
Y EOIRT B, EOIRT B,
i 37 2% U
Q JrvhIrv
=it H_"
w mg l-_: L] L] 1] L] L] L] L] L ' !_: L] L) i o
= (e @ e
EDin — JEDRN —>
HOWN = O =
s Evii) fi#=
[JF ]| JF-1250X [ bl
- B | Yzvbrr mEchpss
- P | EEEBRAEER (VIED B
> FET R P (VIED T
—Hg bR FEMmHiZEE (Cosh
@v Ja e EGE I E 2L (AVED
[
T T T T \{ ol |
@ <« @ p @
& > & (s] (s]
= [JF1 ] [JF2] [JF3] [JF-4] - &R |
BiEkr3L L=1738m
K2 b UNEA R E X
Fig.2 Arrangement of ventilation equipment in tunnel
2 MTHNA 3. Vv b7 7RG
Table 2 Construction contents 3—1 V1w kTP OBE -
= N i i TINA o — . N e N [
TS RE| HWLWE {5 i ATV sy b7 7, LI
F#%1 2509 x Ty o] 4 | T - | \ .
WK B O R 1 B - fEf AYN—R 3)o WA BRITOERSE LTz - BIRIIZE 3 1
B B 1 HUE - PR COFFH ¥R 59,
FHEDR LN E DD EEMEY DL LITHEE T N
T M R & OIEFER T OB FNE LTz,
RITFEOREIX. 3—2 A IN—ZHIE

ORI T 200 B AT 18
@Yy b7 7 O - i5H

@Yy b7 7 DA =&l
TH%,

AUN=ZHEECNE TEE T RIVF— D2
FlEH-oTb DD, FIENS Yy N7 7 VX TOR
FREHBEDN R <. 2RD 3 DOFBYEANDFRMNFREE N TV
T o T Te OB BIEMN IR TH - Tzo



s )R SRR b S oA i E AR G

®R3 Vv b7 U
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Pumps for Geothermal Power Plant, Zorlu/Turkey

By Takashi Eguchi

We delivered Hotwell pump - 2 sets and Binary cooling water pump - 2 sets to Alasehir Geothermal Power Plant,
Zorlu/Turkey. The type of Hotwell pumps are vertically suspended, double-casing volute pump i.e. API Standard 610
type VS7. The type of binary cooling water pumps are vertically suspended, single-casing diffuser pump i.e. type VSI.
These pumps are the key machinery that requires reliability in the geothermal power plants. This paper summarizes the
application, specification and construction of those pumps.
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Binary cooling water pumpld. #7/K&5m 5 H 2 /K 7z
TV MNDOE X ELMHAKHE L TEKT B R T
TH o, HEkFAKIZHotwell pump & [A] UHIZAEIK TH
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R TORMAE, TEIRRAR Y T2 L T3,

(1) R Thbkds & UM

Binary cooling water pumpDflAiz& 21C. K> 7K
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Table 2 Specifications of pump

il & Binary cooling water pump
% X VR AR > T
L5 R O i 4 32 inch
Ex % £ 30.1 m
o L& 5710 m°h
H pal 610 kW
NPSHav. 13.7m
biid g Geothermal steam condensate

=

D!D
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4 Binary cooling water pumpt#izi|
Fig.4 Configuration of Binary cooling water pump

EEE4ITRT,
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3. BbYIc

BRI IV F—TH AR IV F—2iEHA L
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Super Duplex Stainless Steel Pumps for LNG receiving terminal

By Yu Akiyama and Shinichi Suzuki

We supplied 2 sets of vertically suspended mixed flow pump i.e. API Standard 610 type VS1 for
an expansion project of Map Ta Phut LNG receiving terminal, which is known as the first LNG
receiving terminal in Thailand. The sea water vaporizer pump is key machinery for regasification of
the LNG. Nowadays, in the country, the demand for natural gas is increasing. Then, the reliability
of the pump comes to very important. Therefore, we adopted super duplex stainless steel for the
major pump parts considering the long durability. And, we confirmed the mechanical strength
necessary to resist the external force expected at site by FEM analysis.

1. IFC&IC

TSR R HIERER A O EZGm B S| R AT APk &=
WaER &R L TO7aL, eV, BREERMAVNE WK
HADTRLEMNEE > TV 5B, FITHE7 V7 TR, Th
F TRAH ADiHETH > T2 EIC BN T E BT
RICHES BEINORED G R DD RIRA A2 ARz
RIMHEA TS, LD DT, ZATIRENDORAAAE
FEME—TIELDDHEHT, RIKAADTO%NFEE
KR ENTED . FEOBEIMHISHRE L 7R > T
%o

O Lk, 2B 29D TOLNGZ AL TH
%Map Ta Phut LNGHEH (] 1 2D 71201 VEICHE L.
16 AM*DLNGZ > 7 2 JETHERIS00H b > Db KR
ARZZF ANTHO ., B T O3RsRR i LI &
D AERILNGSZ A1 0005 F > ZHIEL T\ 5,

A8l C OHEIR THICHE S HRgEH & L TPTTLNGHR=X
BT SUL KR > T2 8 E L, MIA LTz, DARIC
T OWEZIRNTT %,

2. RV THEE S UBEL B

AR TOfRZRNIC, RTHBIZR 21, K
TG 3R, SEIAT 2R TI3ERETDH
D, 752 MIERICHE S P RIRGR > 7 & D5 R
ZAREL T 5728 2 /82— DRy TRk 7Z 2T 5 &
IMREICEE LTe R Tl > T b,

Bang - kok

Map Ta Phut

1 Map Ta Phut®fiiE
Fig. 1 Location of Map Ta Phut

®1 Rk

Table 1 Specifications of pump
it} A VEARRAAR
U 4% 40inch
EEE I 38 m (Phasel). 27 m (Phase2)
M H L & | 7673m*min (Phasel). 10 300 m*/min (Phase2)
| s 8 600 min~" ([A41)
H YA 1 100 kW
Q7 R TTIRN ik
a B4 28
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Fig.2 View of sea water vaporizer pump
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Fig.3 Configuration of pump

2—-1 RVTME

KRR TOEEFIME (A 2 RT, Elilh, r— 7))
& A—/8—ZH A7 > L A (Super Duplex Stainless
Steel Mg L TSDSSEEld) ZHHLTWS, A —AX T
FTA M E T 2T A M HGE L TR AT Y
L Ao T &PRE>40 (MiffLEFEE PRE : Pitting
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Resistance Equivalent=Cr%+3.3XMo%+ 16 XN%) @
LDZSDSSERL, A—ATF A FHRAT VL AMMIC
IS HE RSN, LR, W& XgaMticHEn
TR 2T > TV 7es, HpkE EORBRREICE S
ENBERYTICH L TREMEZR 2 ENTES, X
feA—RATF A FRAT VL AHNC A 2 £50 i
ZELTWSSH, R TORE(LEGZ LN TE S,
ESICT 2 TA PRAT VL AR NGB HEEICEN T
W5 IS I EHINEZ R L DD, 1AHMHEICHE
T3 EDRHMEZREL TV,

2 -2 FEERMOEEFE

R T OEEEN 2R 5 72, FEMf#HT 2 FIH L.
FEEIHICR U T H7ifiE 29 MG & 7525 & 5 it
LT\, BRI, K7 - EERESOEEDRY T
IS K D EHNICHER T 2 A5 A Madz EICh A,
ML 1Y) 7 JH A B SO FE B B R R By oD FE LA L7 £ 72 BT
T RYTEIITHD B IS DRIGREE N LT 47
RNBH B T MR LTz, o, K2 T OMEHIINFICFE
A9 B TR EE M B DA A U )L RIS HE
MU TG E OIS A a2 5 il U, A EREDZ
ez L (B4, B/5),

X4 FEMfTIX CHERhmEE 7z &)

Fig.4 FEM analysis (Seismic acceleration etc.)
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E5 FEMfigfi (/ Zbe—1F)
Fig.5 FEM analysis (Nozzle load on the discharge elbow)

3. BbYIc

BB AR MK ZEBIGDIIR SNBZ KR ADFE
. WE7 V7 ORIESTIMAMNCESHETEILAL
TV T EDNTRRENS, R A ZREFNCFIHT S
TeDITIFRACRIRAT A RINE T, Iah T &bas

LNGZZ A A —R— AT L ABLK Y

HRR Y TRIGS WAL RIAA A 25ULE R 5 LT, BHHE
BEREZHES RO 1 DTHO ., BOEEENRO SN
%, GBEE. BBEDOZ—XIGA BT, #&iiDHEE
Mo tmicilak L. mind - @fEEE 2 R 70
el - JFICE T BAECH %,

BOOIC, AR TOFHE - BEICH 72 D KAREY) 5
THIHEE & 17 /) 2 T 7 PTTLNGRR R b . BT A
IV TV a— g Y ARAESEBOBIRS
DX D EHOBEZRL KT,

<BEXH>

(1) PTTLNG Company Limited rF—LX—3

(http://www.ptting.com/en/default.aspx#)

(2015fF5 HTHT 7€)
WHAAZY V=7 TV ) a— 3 2 XH

¥ (http://www.tokyogas-es.co,jp)

(20155 H7THT 7+ X)

(3) JOGMECHK—LX— (http://www.jogmec.go.jp/)
(2015fF5 HTHT 7€)

2 A= L_—

<EE@N>

20094F Afte FiT, IZEIRHRR > T OB ARG ST
IhEdE. BUE, KT IHRREREHB/K ) Th 1 7R
sy, B3I, B,
ATk,

Rl #h -

BiARM— 1 20044F Atk, FIC,

WIS > AR — )V #5 T
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COG Blowers for PT KRAKATAU POSCO in Indonesia

By Jun Nakayama and Shigeo Suzuki

DMW delivered 2 units of Coke Oven Gas (COG) Exhausters (Blowers) to PT KRAKATAU
POSCO, Cilegon, Indonesia. These blowers are 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 through Increasing Gear.

In view of safety and reliability, some instruments for monitoring the shaft vibration and bearing
temperature are installed. To ensure uniform adhesion of tar and consequent rotor balance, low
speed turning device for slow rotor turning is provided. These two blowers were now commercially
operated continuously by switching the operating unit.

1. IZLC&IC

VAR, HE T V7 T T TEUE DR B R E
TA YT SHEMBZEDOHMBENZHEL TV 5,
KRAKATAU POSCO%LI, 20104FIC #EEkH K FPOSCO
AV R 7 EEPEIATFKRAKATAU STEELO £ Hi
BT, WM 7 7 HO— Rk L EE I 72 e

2t LTRrE N, "Wk, 1 Fxe 7 Iy
7 &V O BantenM Cilegonic (i E U, K8 A= PE & 14
300/ k> & LT, 2013F12HICEEI =B Uiz,

4l POSCO E&CEBFFHTI—2 AT F > (B1)
Ha—27 ZJF7 A (Coke Oven Gas, LA FCOG) 7 rv

aA—U AT M
Fig.1 View of coke plant

By

% 2 BEWE. MALIZDTLLRICRENT %,
BB, MALTH S 1 2 R 7 DOCilegondD i i &
B 21R7,

2. A=Y RFEHR (COG) 7O7

TFRICBOTIE, @FOBBEcaO— 7 ADNHW 5N,
ARBGRFT TR D OA— 7 AR RAERT B a—T X
IFEMHRL TS, I—27 ZERGERTHRAET % C0GIE,
IKERRA R VIR EDHME R EA TR T N,
KOO TR Z R THREL VLT —0RPFATNDO T
FIVF—E L TEMFIAE NS,

% -
INDONESIA

E2 Ak
Fig.2 Site location
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CORIEOHT, COGTT X, FFNTI—T7 A%t
WTHEIHT A ZFET L. COCRRRFNTXET %
EDTH %,

2—1 7070

U oMkzR11RT,

x£1 TuUi
Table 1 Blower specifications
i HERETGA R X — R T T
WA /M LR 1 200/1 000 mm
ol 2 140 m*/min
S 22.5 kPa
R SUA I—7 ZJFH A
(AR #J7 000 min "
B 1 200 kW

3. 7O070BE S

T oNEZE 3. MKER4 IR, AT BT
WTOARE 2 —R 707 & LTRYHRAY T A TH
D, A=V XTS5V FTRTHOD 2EICERBEIN TN,

3 JuvUseE
Fig.3  View of blower
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AT T Y — EEEICRRE U 7RI &
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T TERAL TS WiZE T2 VT 1 TRy
RARDY ¥ —F)VIlZ 2 EH L T\ 5,

iz, 7Y OEERSKUANITAMED T2 DK DR AR
H85CO0CDY —2 7 b2k 2 ENH D, D
728, WEERICIIKE S EY VA e ZEIERDO Y — o 7
FAIEFD A - =)V — VR LT\ 5,

3—2 EBGHEE

Tavilz, MEEEXOCX—=2 505y FOMHE
R, iR 2R LT\ 5, mifiliamEE 7
OUMO 1 FICREIN, 2HcREINh WS 7aY
N2 G U T2, shRifilfaThEEE O B KR
2R 51CRT,

3-3 Z—ZVIRE

7y OEREIATH B COGICIEATEEDH B Z—)
NEENTVD, THTEIERICE. Z—VOREg—7&
MBS K B EERAT VNG VAR S Tedh, B—=2 7
(G AR 2EEDBREE RS, FEHA L2 —=
JHEEZR61CRT,

R—Z v 7EIE. FEIEN E EEOHANCERE T N
TWa, 7a7EILRICE, Z—=VFFy, &4—=v
TS5 FrNLTR—Z VT E—2TEHEIEN S,

3—4 Jn7UEREE

AT, BHREET. B EIET I K OEZIR
EHMIRES A Z R L TV 5, SEfdEL TVl

% ‘

A \\ (] e 7=
= e,
I b, o/

_JT_| i ,Ji.j.‘g_ F Jii HJET

1T

K4 7T oORK
Fig.4 Constitution of blower
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Fig.5 View of lube oil system

R6 &Z—=> 7k
Fig.6 Turning device

EEZR 7 IR
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Fig.7 Blower monitoring instruments
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Fig.8 Shop test
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9 TuovBdEfikEE
Fig.9 View of blower at site

6. BbYIC

47 1ul, KRAKATAU POSCO#E D —HBEKFT iR IC & 7c
. COCTHTZMASETIHN, ALY
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Fig.10 Coke plant blower building
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1—9 A~ FBPCLMahul Refinery[als
Sea Cooling Water Recirculation Pump

(1) Mz

-+~ FEIL#:#%H1Bharat Petroleum Corporation Limited
If] 1F Sea Cooling Water Recirculation Pump 4 5 7 52 1%
L. MIAUTzo MEBblind L > 731125 2DMW India
DA T ¢ AXDPHICHI20 km, Chembur &5 HIXICH
D IHHIERIC TR S NIEADKZ Bl NI 300 m~
1 kmiZWF TiEB DI ENZ R T TH %,

20144F 1T HICRTT B, BUERIIR 5 DRETH
% (B9).

(@) R

EHEOWKE D BHTREDNRE HENE OIS, R
YIMENE A—S—= 2 ATV L AMZERH LTz, EIL
KO, SHEEA Y FOF AV & HATHITHA LTz
SRR > T O FERED R < FHE E N, S REIOZIEIC
o7,

(3) fkk

Sea Cooling Water Recirculation Pump

261 > FiRhiR > 7 x 4 5

4 000 m*/hx63 mx1 150 kWX 750 min '

9 Sea cooling water recirculation pump

1—10 S-OILBUtNFERRELS
Circulating Water Pump

(1) A

HE O SEH 2 AS-OILD AR T I BT PER
R URER M2 IR 270y 7 M T,
IyVZ7 VY TIZEEND, BB (HY LAY
IN—=F 2 F) WL U, [+t & D Circulating Water
PumpZ32it L. Mt & LTHIOH TOHG I E A>Tz (B
10),

SOILLHNICRIEE NZ M, FEEOEH B X UEM

X9 XT, KD Powertech& W5 A0V =27 bDzéd
IR L ENTEE I K DIThN S,

(2) R

AR Y TUEEEHIC [BHRR A 7 = AL — )V R L
TSR R > 77T BN D Tz, A VRF Tv
T =Y VI CHAT VLV AZRRA L, WEEE
2 EEETV5,

(3) 1k

k424 > F ViRiRAR > 7 x 26

12 428 m*/hx42.1 mx1 900 kWX 600 min ' (&
TSR TE)

B10 Circulating water pump

1-11 ELEHR HED v HEARSFAME
Hotwell Pump

(1) Mz

A ¥ R 7 EE AN AP, Pertaminad HiEFé
HIHM DT TH% PT. Pertamina Geothermal Energy
AT v U HEAFEET 5 5% ICHotwell Pump 2
BEMA LT,

SRR DOHMAL XV F—EHTHZH A R T T
. ZTOEFEEETOY LV b UTEHERS Tz
HEDHTWDB, S Ty T CHIZAFEE T2 1
R BT ETY v « N RIETOEFHAGEIEOREA]
BROMHGOEN ZUET BT LIk %,

(2) R

HEFERRFT & WV 5 R OB O 728, BHGRIKISIE R
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MO ENHIEIK L 75 % D THEERITICE O TRAKEE S (3) Ak
AADTE, RV~ Fw b 2V EXHETEINE R 7L 350 X 200 mmAiil oA 2 R R >
PRI N T b 728 E LT, TxX2H

(3) Ak 15 m*/min X 142 mx 520 kW

Hotwell pump (E11) NV 0200 mmEa— hFf (ACH—REREH)

52X 284 Y F NIRRT 25
4 600 m®/hX26 m X420 kW X 600 min !

B11 Hotwell pump

1—12 INCH KREHEFRT THRHEKISRET
BKER Y TRiE
m W
RSN —FE BRI OKTIFEBIT) DN,

,LFEMMEM\JHJ: DEUKL. %Lﬁcga@%%ﬁ%ﬁﬁﬁ
IKBRIC KT 23T ASKIE N 5 & 5I FfRlicd
BRBEINC TSR EHRGT 2 e ZHNE LTS (B
12),

(2) R :
FUNLHB O BITTC (il U, A58 KA 72 37k B3 m A B TOA S B R T
Bk FIOME R w & 2Ry REFAA > T F = v FHROH
FEBIEMALGEICTED . KBBRDHLET Z T DB > 1-13 v 3— INb—Fv>
7o 58 2 KHOREFRENT
ZOMEE LTY o — ML, —HER&ED Main Cooling Water Supply Pump
BN BR IRV IKE R ISR 2 M 5 T2, R T, Eill (1) Az
Wz B o i (V7 7 FVIEEE) Ic&EE L, K KB, Sv U —AL Y —INEHRN SN L—
VIRRE NV BRSEZRAT AL TAYT VR Fr V)INCERI N, $HII168 MW (28 MW X 6
M EE T, E) O, [HERKBEOKIIFEENTH D, 196041
AREIKE S, BROHZEEBIURMTHO . . TOBOBAFOEFLICHES YUETHEO—BFL L
a5 E BRSSP RIERIE & £ OUGE 2] <. ZOOSEL«_Mam Cooling Water Supply PumpZ 1015,
MA2L5EE L (E13), 20144FICAIR Y 7% 2 BB A LTz (BE14),

O XN XS XN XSG XS XIS XS XIS XIT RS XY XS XY XS XY X XY XS XIT XS XY XN XY XN XS XS XIS XS XS XS XSS XTI XY XS XTSRRI ST
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(2) R

AR T WA O AR AER YT (RFLR)
TH . TERD/NAPE AR oA LR > 7 D]
A Z 2 HNEUR Y 78 U AR ZRAE T &
&0 W B OREHGARE R > 7T, hE)
RHC AR R & 75 % BLZ2 R > T 5 © OB A~ 2
755,

(3) Ak

#6250 mm X 200 mmiiil 5 WX oA LR > 7
X125

6.8 m*/minx 25 mx55 kWX 1 500 min™'

2. EEE

2—-1 ERBELAE WHEFF>XIVEKHRE

(1) W=

JEE Y S VR AR S T & 3l = AT 72 S S EE S8 T B L
TR TR 3L (4 243 m) 13, 1 FICEH2 700
BT BB FIREONASAE LT Nz (B
15), Sllccic, MfE1 030 mmDY = b7 7 Uik
fif 2 aRiE LTz,

(2 FE

ARV zy T 70E, @O R IVESHELTD
FIHOED, WIEN DMEICNT THRAET HIEEICKS
b Y FIVHNORRARRZfFT 57200 71575 Ll
KK HEIEREZ A LT\ 5,

(3 LAk

H#£1 030 mmEaiE# Y v F 77 U X 5H/

29 m*/sx 33 kW

15 M+~ R IUAEX

2—-2 WRETKER
SREBKBE LY 2 - RERIXAKR R

(1) K

S EKEAE R Y 24—, 1922 ICKEI LIHAT
RA ORI TR TH %o MBI «
BRXOEE, 3t - BEXOKMy, TR - FriE -
JEXDO—FT, WU 72/KIEREENNC R L T 5,
Zll, RERRERRR A EF L L /cd, BB ks
RRYTERICTNZBREEL, BHRUZRZ—FRT7 0
JZziE Ll (E16),

(2) %t

R TIRE T3V =R E LT, XD 22
AR TR (81%) DLEE LT &, XmbsEmh
DT R 2mAA AV —F e Lz &, Hikbfid
TERIBAC EENT SRR 2RI U 7 (R HR R 2 £ 1)
LIcC EDRRDOFHTH %, EHIC, BERRELT

16 [1££550 /500 mm#GFkML B4 — KT 1Y
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F1££550 ./ 500 mm#E#k L B2 — R 70T X 4 5
420 m*/minx52.2 kPax 470 kW

2—-3 WEIVIZTVIVIHE

PUSRI Il B PROJECT

(1) A

AV R3 7 EEMRE SR IR TS > b A E R
ZHRHELY D7) T HRASHBHRRHIC T A LT,
TV MBI T VST SIRES =T 4 ) T 1 ikl
ZHRT B TS b TH B,

(2 R

R IZERISICRE T N 2R XOFET [T 7 0 ThH B
(E17). BURKADIRZEI A b2 GLELDID, BE
WRELTr—y TR ATV LA, ARG EAT Y
LAET IV =Y LN THRGEHEL T2,

(3) fhhk

[1££2 000 mm FVAP-DNM-VNO

3390 m*/minx 55 kW X 750 min "

17 %2 000 mmyz B~ 7 >
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Malaysia TNB Fast Track 3A Project [F1lF
FGD Absorber Spray Pump 3 &
$ KU FGD Aeration Blower 3 8%

oY, ZZFEHAVNT — 2 AT LA
(MHPS) &b, Malaysia TNB Fast Track 3A projecticFGD

Absorber spray Pump 3 5. FGD aeration blower 3 &5
T2 Ulz, AR IEMalaysia Manjunglc Bk S5 1
X1 000 MWD £ K IFEBRTIC B % BitiiziE (Flue
Gas Desulphurization) & L TEHEN, ThXTEY
FHEMHPSIE & O . NS B8 THKBUK R AR >~
TR EZRBDZEFENDH B, AEMFITDONTIE, G
) &K O B Rt ) 2 REICb e D ERIL, D

IRICBID SR THWAER, TOYRBXIUTINETD
FIC BT B EHZ & CRHMEIHE . ZIEICE->728 DT
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RS E S BRI 9 S IO A & LT
DRI FEEANCAAHET 2RETH D, TDHT
KR E RN DEIA N TRETEET LD
5. W7 27 Z DI i DR FRIA F N % & T
HY. FROEIROZTIC T THERHZ L T» <
FTH%,

MHPSBDOMHEED & & | iy e bdnigte 7x L5t o — (OLE T EZER)
&1 KUk
R T8 oK W v i RITHEN EEC0iL: iV BE
FGD Absorber Spray Pump 50inchVPFO—M 16 700 m*/h 16 m 2% 970 kW 3
xR 2 XTI
EEBEA FR oK JECN = JE JiPETETHEN EECL: D] =
FGD Aeration Blower [11%1 250 1 200BIDB-CNM-SNOG 84 300 m*/h 47.55 kPa REST 1 600 kW 3
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