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Development of New Type Multi-Stage Blower (AM-Turbo)

By Jun Nakayama

DWM multi-stage blowers have been obtaining high evaluation based on our reliable experiences
in overseas market especially for gas & oil plants.
However, recent market situation has become more severe for overseas competition due to

strong yen rate.

To break through this commercial disadvantage, we have developed the new type multi-stage

blower.
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Action of the Stock Business for Fan and Blower

By Hiroshi Sakamoto and Makoto Asoma

The construction of social infrastructure had rushed in the period of high economic growth. Our
company had supplied blowers and ventilation equipments for a tunnel in that period. Currently,
constructed equipments in those days became timing of replacement or life lengthening. This

paper is explained about this problem.
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Fig.10 Jet-fan monitoring system for damage detection (example)
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Action of the Stock Business for Power Plant

By Noriyasu Yamada and Hiroyuki Kaneta

Our company has supplied 250 or more sets of circulating water pumps (CWP) to power plants
in Japan. The first adjustable-blade CWP was supplied in 1980. The maintenance of the adjustable-
blade CWP will become important to maintain the function and reliability for many years. This

paper is explained about this problem
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Table 2 Inspection and repair of main parts
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Circulating Water Pumps for Europe

By Hisao Morishita

Hundreds of circulating water pumps (CWPs) for power plants has been already manufactured
by our company to power plants and recently three sets of CWPs were delivered to Europe. In
order to meet the needs of the customer, by utilizing much experiences, we adopted rubber lining
on whole pump inside surface and realized extension of life-span. After checking the validity of
performance at our shop, installation at the site was completed safely. The outline is introduced

below.
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In-line Booster Pump for INDIA

By Yuki Ikeda

DMW introduces four pumps supplied to Mangalore Refinery and Petrochemicals Limited
(MRPL). MRPL is the subsidiary of Oil and Natural Gas Corporation Limited.

The performance and high reliability of these radially split, one stage between-bearings pumps
(API610 Pump type : BB2) were checked and confirmed at our shop inspection and the witness

inspection by the customer.

This paper describes the outline and various methods taken for achievement of high reliability.
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Yashiro Pumping Station for Kinki Regional Development Bureau

By Kenichi Sato and Masayuki Fukasawa

The Yashiro Pumping Station is located at the confluence of the Maruyama River, a class A river
that run through Toyooka City in Hyogo Prefecture, and Yashiro River that belongs to Maruyama
river system. The Yashiro Pumping Station started their operation in 2000.

This is the special emergency project for the control of severe river disasters appointed by the
national government after severe hit by the Tokage typhoon on October, 2004. The purpose of
project is to enhance inner water drainage of the Yashiro Pumping Station from total emission of 4
m?/s to 33 m%s, so that pumping station has been rebuilt to achieve the enhancement goal.

We report the summary of pump equipment and installation work in following section.

1. IFC&HIC Nl 7 UTAKSE., THitiX OFkEEEICZ .
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20004FIC 2700 mma T LEKHPE—Z K T 45 Wil okt & LT EENE D> 7,
IC X B FHKEA m*/sOHKEE & LT ZBG LTz DURIC, Ry T it X A THEOMEZ N T %,
(E1. ®2), . S—
TR | L B ;
. ol Aat
- e o
2 f

2 [H/\RHKEG 2=
1 MEEKESEAIEX Fig.2 View of old Yashiro pumping station
Fig.1 Location map of Yashiro pumping station
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Table 1 Pump specifications

R TR TR AR Y T (TR
TR T No.1 Noz | No3 | Nod
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HEH LR [(m/s] 4.0 9.0 10.35
22 [m) 49 4.8 35
i (kW] 310 670 540
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VZEN Ve e | ke BAIES Yn—%)

o EE L E NIBOAKEE

AR o 7 L— A UK

TR TRAGORZLLFITR T,

O ERVTUE. BEREHTBIKAIAMELS L A RN
BKLIEWT EWHE T end, EHELZEEL
T SRR e s KAz 2 80 U7z,
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Fig.3 Plan view of pumping station
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Fig.4 Diagram of coolingwater system
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Table 2 Construction process
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Fig.6 A temporary housing & No.1 pump equipment

3—3 ZAIZE [No2-:3-4FRVTRIEDRE]
ATHEE, FR TR, (i Gl r 2> 27, bk
RS M. IR, EEEPEE) B R UGN OKRa Y
JV)—MIRETEZYY 6 r HTFEL TV Ih, £E
47 ACRIEE T,
THAESF O T DICFHC R LT FHHZ TR T,
O LZEHEDOWIK
@ WARBOWIHF = v 7 I X TlEs b
® HTIHBAB AN\ DIERA HE
No.1 ER Y TR O EERA B XA THHD
7 E D Fiiitgigz Eal,
@ PR THEO THILE, WEEXCNmT =y 7
R THE OWMATIEHICA, CCTVA X T Dk

®

[EREEN

AR LS, TRt E TR O
2 THICHLTIEBIUM LKz L, THO
aY b=z Lz, FHT, BEROrEEY— R

DFEEDBEIETE 7,
TR TOMAF XTI
WYl 200 the 7 L— Y TIEEERDN RN E 75 %
Fﬁwﬁb—/%@ﬁé@%;af%ibfwk
CBEIT AR, BIE1HZEDPLT

bi‘?g

BOWEACIZBENS Ay FbH T,

EMB300 k7 L—IcZEE L, 7 L—
VE—ENCEEY 5 & T EROIEN 21T o7
®7), chickb, B LTHELOMERY— KD

7 RV TR
Fig.7 View of pump installation by 300 t class crane




BEEMHER Vol36 No.l (2012)

4. HHYIC

JURHEKH5 00K > 738 O MR K O TS oMt
T DWTHMT Lz,

ALHIE, 3H 1 HOWENZHMEERX CTHRED S
BT i, MREGELZHKA T, 6 H16HIC3R T
MEEEI N, D THIKDOIARFO K E X 2K Tz,

RIBIC, RTHORMTICHIz D THREWIZEE L
ST RS R R i feg S5k B TR ) || I RE A AR [ S5 ol sl
5 b IS T T Al 2 S8 CHW e et &hL
ERICEERLR L BFE T,

_25_

IR S REEKEES R > TR

<EE@N>

PERRIE— © 1995%FE Atk, FIT, R TRAGD T A7 Ligst - B
SREAEBICHEF, BIE, 752 MRS Y X7
LG IV—7 F it

20024F Att, HrHKRRAGODRTEICHEE Lictk, &l -
IKFIR Y T OREEBSIHEF . BIFE, K IHEARRREHR
KB —2 7 )V —"7,

DRERIE S




CCTCIEHLTVET B Vol.36 No.l (2012)
> > N
CCCERELTWEY
— 2011 & BSBEN—
1. Ko7 1—2 KHFNAKEZEKFIEEFR %R
1—1 RR#BTFKER TEERYTFARKRYT KR > TRlm
B (1) s
(1) s KIHKE, FEE N EAGRIT RO

FAEVER Y TN, 1973 FFICAIR S NIzfik R >
THICH O BILK TR, TAERANT ORN/K 7% Fi
JUNBOK LU T3, BUEIZIAR Y THiE 5> THD,

R — NAGE R BATEETH 2 EHmE R Tk D
EJTHIENC TEA SN T3,

KR Y TORE R, 1991F IS 4 B2 K
RUSATRIRE R > T ICHUS %, 20094F A 5 it 2 Ak xt 3R
ZHE LRy TidokbdGdz 1 6EmL CH
O, 201 4EFIC 35 H L5 % 3 5 /KER > T3 DO fE
Wb R THZE T L (B1),

(2 F

WERDH Y b L A2 2 Kz ~EE L, A
I A Mz kA 5 EmicT s Lickh,.
HUKMFERICATE L 73 2 K 2 A 7 O e i TR IE
BEEERENT BRI > AR Uz,

(3 fhAk

[1£%1 350 mm

FEA TR (42380 FENTHIARRA R > 7' % 1 5 (BEIHEEREh)

240 m®*/minx7 mx 380 kW X250 min~ ' ([

B1  35WAKRYTRERR

HUKET & 0 kK35 m?/s (ETKEE) ZHUKL. #
JES K TS CTRARIC/KLTHED . 7 350 had) il
LTV,

ARG, NNEOBUKEA SEUK U fzkZ2 5 ISR L.
%) EEE & O BEOK U TH ) e KBS i B A K
HEREEHIC AR T B & & Bic, Tk o k= s
JRICER B B B ERUK IS ~N\IRIE T B ik & LT, 2012
FEIHITER L (’2),

2) %

FEE U dS K OEBEUKER DR MNEKER B 78, K
YA 2B MRRTH D BoAFB KU LA 2T 0 &
ACHHT %,

(3) fhk

#6200 X 150 mmAEElifiBEAME R 7X 25 (&
ISR

4.29 m*/minx6.7 m (3.63 m¥*/minxX9.9 m) X11
kW 1 200 min~" ([




EHAHEH Vol36 No.l (2012)

CCTCIHEHRLTVET

legdeedeedeedeedee)ee)oglogloclocloelecIreleelredredredredeedeedeeec)oe)oglogeloedoclocleeleelreleedredeedeedeedeedeeoc)oe) o

1-3 #HEHLETKER BERY T

(1) Mz

AR E. B OILANCATE U, FICENE X
DK ZFHRAPEK T B Tz b D FKPEK R > T3 i
& BKE BT KLY > 2 —I2 28K % 57K Tk T
DRy T2 i 2 T W T %,

(2) R

KPR O HRRA R > 7 6 £ & 15Kk O N7l
FHARY 73 BEMNREINTE D, W/KOHPKEEIIE
1 600 m*/min, 57K @ HHkAE /7151 m*/minZ 45 L
T2, 20101 2 5iHKR Y TOEH =211 -5 Tz
(E3),

(3) fkk

188400 mm  ZHIRRAR Y 7' X 34 (FEEHEERE)
17 m®/minX 13.3 mX60 kWX 1 180 min~!

E3 Ry TREIRN

1—4 \WARLOSMERF —SHEE—HXEK
W%

(1) M

A, BB U i T3 s X 5
g FEIC D X POKBEERORIE, ks KO Z21T
W, 20124E 3 AR L (R4),
WRHPEKR Y 72 LT, 12500 mm 15 V2R
WARYT (18D &, BUukRkR> 7L LT, O
900 mm 1 & MRHARY T (IA) M, REBEINT
W,

(2) ¥
HOKREFHHKR > 73, BlRRRR > T2 L. W
REFHFEKR AR > &, o B b Bpod AR iR,
RRRAR Y TR E N TV 5,

(3) 1k

No.1ER> T CEREFD

#8500 mmpk HLRGRBE RS RN TIIRRRR > T'x 1 &
(FEBIFESEXED)

30 m*/minX 3.0 mx 22 kW X381 min™!

No.2F R (BKIEH)

122900 mmAflARHRAR Y X 1 & (F 4 —X IV
E)))

132 m*/minx 3.1 mX 100 kW X207 min~"

-II" T "
= s T
i £ I".. —y 1‘_ -

B4 SKYTRERR

1-5 REERFMASEHER HzEHKES

(1) Az

M2 BHKE . EER 2 KEORERZT, JUK
RN OB R & U T, EMOKEER DOHiBh &2 32
GIREHIEIT KD 19664FEIC5EM LTz, ZD%,. 19814
5 3EEEOKERE 22T, 1990 IC I X
DRI E Nz, UL L. 20064 7 A HER A
RO K B 5EHIC X O Tl IO EE IS EA
L. BHFEORY T OHKREI K TR E Nz,

ZT T, AR R Y TOReh 7w Tl s
TEME L EEED [ AR BN, R T OHUES & i)
bz mi L, 20114 3 AIC5e L. 4 HLAREH L
w3 (’5),

(2) R

R THIKEENT v TD1zsh, R T ORI EHKD
HRR Y T SRR TICEE U, Fie, HEEL
ZAREICT 2 K 5. KRy TERIFROFIE S A T L7z dok
5T LT, BEN EEEMED SE S N,

[0 700902 70090279090 070090070050 0900 00700900700V 0 000 0)0 07000090070 050070090070090079090079099 0700902 700Y02706902500 0700700



CCTHEHLTOEY EHABEML Vol36 No.l (2012)

Q) fLkk
281 350 mmAsilEHR R X 28 (F1—8IU#
RAERES)

250 m®/min X 3.65 m X206 kW X 137 min '

6 HWP

E5 K7 RERN

1—-6 BErXE#MKXSLRITVIVTIVHEARERR
Hotwell PumpiZh*
1)

BLEEMASHBEI O A RV TEHEBENSH
PT. PLN (Persero). #1110 MW (A AT » k) @
IV IVHERFSTERT | S8%. 2 SRR HWP, PACWP,
SACWPZ%21F LTz,

AR N TEMEET TN E YA LAY VT IVEE
IZ. BAY M T RRICHET 2 AR EMz @R 5 C
LT KD FRMOE N FHFRGEE OB L TR D%

—

EMEYET BT Ik,

(2 FE

Hlimikid. EEREORObKkSEE &2 ST
KUK TH BT LD, BRI ZEE LM E
EEEL TV,

(3) LAk

1) HWP (Hotwell pump) (K 6)
66 X 401 > FIBRRRR > T X 4/
8 200 m*/ h X25 mx 720 kW X 500 min™"
2) PACWP (Primary auxiliary cooling water pump)
(E7)
14 X101 > F R TEARE R TX 45
1300 m® h X19 mx90 kWX 1 500 min ™’
3) SACWP (Secondary auxiliary cooling water

X8 SACWP

_28_



EHAHEH Vol36 No.l (2012)

CTTCHEHLTVET

pump) (K 8)
8X 6 A VF i ToAHEHRE R X 45
330 m*/hx23 mx30 kWx 1 500 min~*

2. REME

2—1 HATKESREEH FEHREGEKRLES

(1) M

SAGTIEERT L AUNT ORI AIE U, 208 - %
IR ERO AT . KESM /& (ESLEER) &3
FN. RGO HTEERIC R & S R R X
NHO, ZNSICHEIDMEREN TV S, ALK
96 000AT MK THA—D T DULHE R D)1
RTINS NIRRT 7 7 TH D FHTHSED
BEENEATHITH B, Fio, SBLEDOMEETHFO
PRI EI G RIC T REREND O . D TERIELCS
BHRE BB LT E TELAIBN TV S,

WA, R ORI, HEINEFO B E
By RATVELUTHEL, AOBHMLTEL, C
OHIEDOFLERTT & U THEL TV 5,

STURFRAERIG L B & IRRETHIX O RKULER 2 $H 5
NL 1970 Iz Lz (B9, K10, BE11),

(2) R

AR IR O K BB S . SR 2 — R T 1
I3BBXCNL—ryRTOT I BEAREINTVE, T
NS OBRMHEDOEFALITHEN, WEAEEE K O NEE AV
INTHL, SEOTHETIRA4EH, SFHRUZE 2 —
A7 e)—ryA7uv% 15 No.l. No.35H) O
EHizT o T,

IKAULEEES i« 55 2 R ELER R A 5 i P L P

-

b L LT T T
amy

9 THFeR

10 Bil1sEm

11 BUTERK

AT TR « BHFRH X NS DITPE, XREEIE, HEER
HWAUHE T U AL, £z, BEDRE LTAH AV
SAMENRL—=2—=YZXT L (MSS-o), AT RARE
UCRIEDEAELSIER (AATF = v F) &R
EZRHAT 52 E8ICED, TRk RIEA2ET ] I
KIS % X BB R Z AN A U 7z,

(3) fhkk

F1££300 X 250 mmpg EAHHA R X — R T 0TI X 25

100 m*/minx 63.25 kPaX 150 kWX 23 996 min '

2—-2 BEETKERSEHH

BRukE#MEt>2—

(1) Az

MAPRHI RS IR OBUE - #8545 - SUbDHIOZ 753 i
G- @Ehzik Co &35 HIrNZ UK E 3%
WK NGEULR IR Td . BIAEDOULIERES11E240 000




CZTCHEHLTVET

BB Vol.36 No.l (2012)

m*/H&E> T 5,

ATHETIE, TaTEEOBMLICIEON R E RS
KUOGEEEOR L2572, HEROERGITARN DS
ezt (FEm=) NZEE U, SKEEROERRITHCR,
Lo, BEEamibzHNE LTWws (E12),

(2) K

sTET O HRAT T UL, AR - B EKER (2 25
BLITBVATLTHD, T TiliDffiFbzX 372
. a2 SMERRaH G ISR U, B
MmomAIZ KGR 524mic Liec &ic & b Ak
RIGDAE LR BEOBHFE LB X CRTFEHOR L
e Sy e d [ R A oY e

(3) Ak

F1#£500X 450 mmA PGAZ 2 —AR 7 BT X 1 &/

290 m®*/min X 66.68 kPax 420 kW X 3 600 min~ ' ([l

E12 s

2—-3 FiEHAatt RBEANTS

(1) s

WETHTE, T R8-S EORMEEELT
Wdo TORGERRETHA LIk ZLIET 572D
WoEMH o L OL—yRTaz2HL &/
A BRI B E UL TECOX— R 7 R TIcH
¥l (B®13),

(2 R

ECOX—R7mTid, HERON—IEITOT LRTD
22 A RA LTS e D, MR RE L2
JY—VERBETHEATACENTES, £z, =0T
ERNERA URTEFH LTS L, BLUTA =X

13 T URkERN

ZREHERRIR L T2 T e D, 35 AR T O/ s
MR T DET IR E L THEHZIBU TV 5,

By FISHI B LTS 18, EliEREE RS
15T EMTEZE ), JmE—EHE->DOH|#H % & H
WITIS U TR R 1472389 5 2 LW ATRET &
%

(3) ik

C£150 mm  @#EER 7YX 15 (K14)

29.0 m®/min X 49.0 kPax 40 kW x 39 900 min

14 Tuavuikk

T B R R ER O |, BE T A TF A
DFEFEPEIRDDIC, Hrtid, S%bH 121 T
WLSHTETY

2—4 BAXEMUK 1 FYUXBLETHMA

(1) M

B UM EOBIEEIE TH AR ARG L A3

O XN XS XN XSS XS XIS XS XIS XIT RS XY XS XY XS XY X XIT X XIT XS XST XS XY XN XS XS XIY XS XS XS XIS XY RIS XY XS XTSRRI ST



EHAHEH Vol36 No.l (2012) CCTCIHEHRLTVET

() R

CAHMNDENZ (FAINVRR) ZERA L, sRiilfaikeE
MAEEREE LTV,

B O KA IRNIR O K S (il — U IEN S— 2 (N2
HAI KR ZHRMA L, ZeEMOmOELE->T
W5, i, BMNAFICE D, IXNTOMAMICCEY—
FUTEIGL TV S,

(@) fAk

#3 Hopper Dryer Blower

(A @ N2+Hz20, 20 °C)

" 500X 500 mm  FGAZER 70U X 1 &
®15  7a v el 268.3 m*/minx 55 kPax 340 kW3 000 mm '
Gk

HREHROA T ZEBE T T a UM SN
TWb, TORY, ERIGEMESENS T LICED, [
Moo 1 H5%2%F0., AL (F15),

_31_



CCTHEHLTOEY EHABEML Vol36 No.l (2012)

CCCHELTVLET
~-RAFABK<HREA> -

1. RItEHRFE KIEHKES BROBEEML, KFRBOHEHZITo72 (K4), RV

(1) A= TR TR O T, HiNE LA LE R T
iETE R O F R ds K OM/KZHIKT 5 H ROEIHICIER 2 B Lis o 7z,

T, 19734EICTHIA LTk T %, 20114E3 H (3) LAk

1A OB AAKRES THAE U EIC X D, HAED C1££600 mmyZ iR > 7' < 1 & (FEHIHERE)

21l U TR > T3 72 ) 2 I Bl nT R 2 KRB IC 15 1H 72 36 m®/minx 2.4 mx 22 kW X600 min !

o7z (@1, B2, ®3), F1£%1 000 mmiEfh#hRAR > 7' X 15 (71 —8)Ui%
(2 FE B (20124 6 AXK HIHFE 7]
HEOMEENRTHEL T LE 72z, SRIEIAT 120 m*/minxX2.5 mX 77 kW X 286 min "

AR > T NEZRRIE Uleo MR > T30 iR

it am LA

e x
B SRR e

B2 #sR Y THNE ®4 HIA%ERY T8
HEIEIIEE UASHERMEIME TN TV 5,

_32_



EHAHEH Vol36 No.l (2012) CCTCIHEHRLTVET

2. BHEREMAIREELT P THEKES
(1) Mz

BRI S T R HIX O B SEF K 38 K ORIk Z2 ok
T BHT. 1976FICMA LTIk Th %, 2011
3 HITHDORBAAKREN THRAE L IEEIHFICKD.
BEREDMEIE U 72 R > 7 ki 72 b S AR Bl T E A IR ARIC
HHziT-7 (A5, B6. ®7)

(2) ¥

g ez > le@B@ e 20 E AN L. ERVTB
K OTHOERB R OO A2 L, S K
Ul D 217> 7o HH LB KUV IMTHIEFE & L.
i A HICER AT RE /R RABICIEIHE ¥ 5 T &
ZEHEE T, MEITEEZETH > e, FILE S #
L DFREERITV, R TR NZ 2 ZRic BT s L
TERE2EZEE Lz (B8),

8 1EIN3zAERi

5 WKEEEE (3) {lkE

22700 mmASEIRHARAR > 7' X 1 & (EHIRERE)
ﬂli 50.13 m*/minx 2.9 mx 37 kW X 298 min "
i (2700 mmA&ili R > 7' X 1 & (EHIHEKE)
50.13 m®/minX2.9 mxX37 kWX 413 min !

3. RERBENEMSEEF GRIEIKES

(1) et

HIEIC KO R THAOHAR IR L, BEOFE
MO IREIHIC B RRKH 7 L— Y BMERATEEE 72>
=2 (B9)s MATNTWVBRYTIETRETHBEMN, 5
EOIGREIHTIE, 2 58BXIU 352z TFHICK 58
2 it H& Uz,
®6 #KBERy ThE 1 000 mm#A#iIRHA R > 7" (1 588)
155 m®*/minX2.9 mx 118 kWX 189 min

¢

_33_



CCTCIHEHRLTVET

BB Vol.36 No.l (2012)

leedeeoedog)ogloglocloclocloclreleelredeedredredredredeeoc)oelogloglocloclocloclrelecleedredredredredeedoeloc)oclogloclocloc

19784EHIA

800 mmAHHIRRA > 7 (2 58

80 m*/minx 2.8 mx59 kWX 232 min

1978 A

1 000 mmAEIRHA R > 7" (3 +56)

132.6 m*/min < 2.5 mx 85 kWX 200 min '

19984EAH A

(2) THOKFH

© AROHEABEIRI Uz Tz b, BIT TRIAKEE I
M HRROHEABEHET. S Nize KT L—2 DMl
HTEHRWDT, FIv o7 L—VHizGAICAN
T LR T + — IR & BoRFE DM - HiA
Eiiole, R 7&, Bt gz Ih Lz (K10),

@ WHKE LTOKEKN R R0, KPRy T %
I L K72 UK LIS EVKEEANFK LTz,

® HEIMMEIMEAET, HAONEED S Ofahe L
7zo
@ BHNOEZLORYTENHE L, FFIC 1 #o
T4 — B IVEEBIE R H I AT, 34 HE
O THORTHEIHT 52 N TE T,
BitE, k3 HTHAT3IBDEAEIR (7 —EILkk
B, ok, EHOER) OTLHEMAZ—FL TS,

4. JFEREAMNS LB SEERTRR MV X E

(1) M

JFESEM MRS AL B BLE RIS G U 7o hiE
ICH O WAARKEXOHEERICH UFE2FRIC X
DTV WKL, BRAHEZZ T (B, C
Dz, 7TV MR IR L E 5 X
SHEIHZ T o Tz0 ML THAL TV AEERIE R Y 7501k
JER7R ENH B AR TR ERIC DV TR %,

@) K

RS S HRIEIC SRR N B > T3, FI
KR ERRZ S TN RIAlZd Y Ty FhH 5 E
DICDWTIFELE X — 1 TIHGAFRAR, BlizlT-> 7,
Ko, BRI EAN B2 IRiE LT » GO OMERE
ZiToTe. BlHHREIE. RO T Z Y ML BT EREN
TED, TNCHICED T IdIEFICRIRTH - 72,

(3) fkk

#17HPOARIZIA G X 15

12 000 m*/minx 6.4 kPax 1 700 kWX 1 000 min ™"

#9-1/2FTWoAMFEIE 2 D7 )VikabE X 15

650 m*/minx 545 mmAqx 132 kW x 1 500 min "'

K10 R TR

e T

BT B xR ME (F 1OMITOA I B 1K R




BRI Vol.36 No.l (2012) CCTHRBLTVWET

legdeedeedeedeedee)ee)oglogloclocloelecIreleelredredredredeedeedeeec)oe)oglogeloedoclocleeleelreleedredeedeedeedeedeeoc)oe) o

#15MIIA T 27 IVIEEMEX 1 & 1 036 m*/minx1 150 mmAq X270 kW 1 500 min "
3 500 m*/min < 450 mmAq X450 kW x 1 000 min ' #4-1/2F WA Z —RiEEBEX 1 &

#10MPATEEIZ XA} 1 & 148 m*/minx 100 mmAqx 5.5 kW X 1 500 min"

3 070 m*/minx 500 mmAq > 350 kW 1 500 min "' #8 P A BIE LA X 105

#1 2R WaARIEX AR X 1 5 833 m®/min < 400 mmAqx 75 kWX 1 500 min~"

3 000 m*/minx 330 mmAqx 240 kW x 1 000 min '
#13PIEA 2 —RIXEBEX 15

_35_



TRE(E TERMAS R O ELNGZAS M) R 72

BB Vol.36 No.l (2012)

FREEIEEHI TR

VU ELNGR A E M FIF K>

oV, TREETERKASHBE D, OUZ
LNG3Z AF MR T kAR > 7 146725320 L
720

LNGa i 0> T Hikkds & 75 5 Kbk R > T Ok &
LT, Bariciiikz it UIRavE Wﬁ%ﬁh%@
ERIEAH A (LUFLNG) & DR TEHS % Hic
LNGZ&{bE & %,

Fio. BREI L U CEEIFOMIC, EFEDWiz Ik
WHREOEIZD DI, TA—BIWVL IV ERE L2
HBREN & 7% B BATE AR > TH, A x & DIEH R
RHICREEINS,

ZoOfh, FREMRRMDIZDD AT V) — PRy 7,

TR

O U ELNGHHIOME & U Tid, JbJum i X
AEhdizE ) (B1 58 icitthmfgidf25/7 m?
A LFERiE LT, LINGX Y7 (1875KLX 23),
LNG5UE#R. 11—V Hifarakfi. SMILNGHRSZ AN — A 7%
ELind, BERKTER, 20144F11ATHD., OT
XTIV - X - VRS (P A90%. JUNE
J110% &) MNEEZITS,

WA, EINIMCINGR I OBRMNEZ TH T, Y
FEDOLNGHT KR > 7 D FAHE MRFEATIC ML TV
%o YttAILIHKR Y TOMAERE LTI, BhE
AT DR D TVEN, SHEOZELFHT, il
FIHREN L= —FNILRZ /T TV 5B,

HKEROKR Y 7 Bk R > 7 1 X2k L (XHE 93 70

Teo Ry THRRZ, R1ITRT,

x®1 RUTHH

R T4 iy MU o BIHEH B
HIE bR > T [1#%500 mm VPFC-M  S7HlifHRAE > 7 2200 m*/h 37m 320 kW 26
mEA kR 7 %500 mm VPFC-M YRR > 7 2400 m*/h 39m 360 kW 25
EHE bR R Y T [1££500 mm VPEC-M  S7filiFHA R > 7 2 400 m*/h 39 m 360 kW 16
Btk R > 7 %500 mm VPFC-R2-GM/E 17l 2 B¢l R > 7 2 150 m*/h 116 m 1 100 kW 26
AT ) — VPR T [1#%200 mm VPFC-R2-M 174l 2 B¢RhAR > 7 240 m*/h 60 m 75 kW A=)
KB R Y T [11%40 mm VMF-RA-M SR Z BHRB R 7 10 m*/h 40m 3.7 kW 26
Rk Ry 7 [11£200 X 200 mm SMKP-M  ##ifl Fy oA R > 77 372 m%/h 103 m 180 kW 35
SR e
XL A e
i ey e ™
", ;."-l_n:' -'\ ;i":"l.
- AT 5 "q__,rl'g._%_:' ".E’f,- &
o TP )Y
o e '..!:_.' i : ‘i . s
o g:*‘*?a ! i
. B B T :ﬂf,‘. . rllﬂ
& Ii-'fn‘_ J"" ";'_.-'F. 1:I:m ol T?r b
1 e T 2 T AEX

_36_



BEEMHER Vol36 No.l (2012)

NR & > 73RS

NA 2 > 706

Wk =S ESEATE. 20114:12H 12H~16HICASME
(The American Society of Mechanical Engineers : K
WA ) ICXBEEZZH L. 20124F 1 H2THAT
JF T SIS BRONGRAE (NZ &2 > 7)) gt
L7z

ASME#I#% (Boiler and Pressure Vessel Code Section
I 2 Ji7 ) FE e R AR BLE RS ) 1 K 2 REREIE Tl
BT —E X%ﬁ%ﬁ@“%#ﬂ%&kkﬂ LT, mEafdhs
KUWMEEHNRO NS, FRIOFEIC KD, HHEk.
agaty o, B4E, R MAZBUT, Yt =B
MO 155 135 & G Ffi A T 5
ARBLEDASMEELRFIHZ i 7z LT3 T LD 5N
7zo

SEORFIC LD, KEZIEUH & U TNRIENER
ENBHGITH U THREGEZMAT 2 T ETREICZ >
Teo TNETH S EENE TSR OBLER B K U
HEMFEZEN L, ZeTREROEVEG ZHEL
QARG

CERTIFICATE OF
AUTHORIZATION

AUTHEED Jmniry 17, 33
CRFIRES dmnuary 17, 38
CENTWICATE SUMBEI:  N-3058

[y —

jﬁ/ﬁ&{,ﬁ

e i L

The American Society of Mechanical Engineers

%3

1 AERE

H1) NA&VS
ASMED L2 BT U Te 2thid. BEDTER L 72
I, ASMEXK D EES N RAZ 2 TEMEL T HAE
TERD, INLEZHEHLT NAZT" LA
TWa,
I 2) FRGEHISHIP N3 KUNPT
N N CLASS 3 CONSTRUCTION OF PUMPS
& PIPING SYSTEMS, AND CLASS 3 SHOP
ASSEMBLY
U IAIRYTBRUREORE, 75X 3
FEAR DAL
: CLASS 3 FABRICATION WITHOUT DESIGN
RESPONSIBILITY AND WITH DESIGN
RESPONSIBILITY FOR APPURTENANCE
REELBXUEL DI S X 3TEMORUE
OCF : BTES {8

NPT

K2 NRZVT

_37_



POITIET,

SADARA#L[IFCOOLING WATER PUMP36&%211: CAlFEELA KGR

BB Vol36 No.l (2012)

D

KRS

777, SADARA (Saudi Aramco and The Dow Chemical

Company JV) #1[EI3COOLING WATER PUMP 36552 (SRR

YuI7 ST EEAMEE (FUYTILa) LXK
R« r 1)V« S 73=— (Dow Chemical Company)
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