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-~ ST BB EHERA L A A (De-NOx) ®igp

Babcock-Hitachi K.K. #=*tp 2R & 3 i73%2. £ % (Kure) % -
B2 FREREHHXRAE P ALR 5 %52 (Akitsu) 1 3
2 & F AR E (De-NOx) :
(=)= @@ 4 ¢ Babcock-Hitachi K.K. #1953 # 7 " 3%k = (4L &
FABRIE2 A1 EY k) 1050 & 117 = p = 8l ey
EALH 1961 E2 0wt p T 1B (L R AR
4001964 & 2 P R 2P 24 e P(GEP 2 ®WiTsT e B2 ) 1976
£ AT RGBT E3 PR 2T AR
(Akitsu) ~ 313 -1989 & 3 » & > s # (Noumi) X 3% > 1989 =
47 3%z 2% (Philippine) 13> 1993 # 2 # £ 1 35-% 572
(Akitsu) » 13 R L ZZXZ2125 199623 " K2 9Y R
(China)x #1999 # 4 * £ 1 H-:cf % ¥ ¥ “7oBabcock-Hitachi
KK ®Wig2 2 2% £ &% (Power Boilers) ~ #'85a %3 -
LA - B 1 EF ST E I RE KA KR
PRILKE S a THNEHE ARG MBI T F TR
gk (AQCS) % "t Bk & -
) Y% 5§ & F 4k %(Boilers and Air Quality Control
Systems) (AQCS) » AQCS F 3|41k 4% 5 T i E 4 Frert ) >
AT IKE (4Bl )




(1.1) E #* &% (Power Boilers): & %} crdhip 4Bl =

Typical Types of BHK's Boilers

o b gmry @?ﬁi

' e

Il Il =

= %

R iE B o

3 ? i 7 ﬂ{ e m

) s,
i Y 1 g =
Nawal Cire. Natural Cire. Once-Through Onee-Through Atmospherio
Carolina Type El Paso Tyoe UP Type Benson Type (Bubbling Typa)FRC

Bl= : Babcock-Hitachi K.K.z % % {4 sk
Babcock-Hitachi K. K. edsp » %

W X%k (Natural Circulation Boiler) : Carolina Type and
EI Paso Type

B 7 /4% (Once-Through Boiler) : UP Type and Benson Type

m P&z d 4 ® (Heat Recovery Steam Generator) : # &
(Horizontal Type)® %3] (Vertical Type)

W i R vdEshYe (Fluidized Bed Combustion Boiler) : % &
(Atmospheric) » 4 /& %] (Pressurized Type)

B pEr ¥ (Combustion Equipment): & f8A N W ® 2 7 R
i

B G2 %% (Ash Handling Plants)

§ AR

Eq ]
B 15 3, 170t/h 7 R¥Ep indwsp (1, 000MW)
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25 12,950t/h & vy idae (1, 000MW)
3,000t/h & & ¥ &7 e (1, 050MW)

3,060t/h = 2R 5 ¥ /idhip (1, 000MW)

4 x 1,047t/h %fi"%"s%é Rk (4 x 350MW)
2,300t/h & R ¥ &g g (T00MW)

1,860t/h LNG ¥:& 7 /i éh Jié (600MW)

1% :810t/h # R ¥2aep RiaTkshy (250MW)

2% 1, 1156t/hind & 2 'E4h (350MW)

3% :2,300t/h & R ¥ER sk (TOOMW)
3,080t/h & & ¥ &s indhp (1, 000MW)

1,510t/h # k25 iéag (H500MW)

2,890t/h & R ¥ & g (1, 000MW)

te RN ES GRS SR g (522t/h) i€ * v 250MW B & Bk
3% (Combined Cycle Plant)

Sovp 2 B B L BT
(1) g sesr 3 X G foigomd B b § 4§ 4% (Fire Tube
Boiler) 2 kg &% (Water Tube Boiler) -
(a) - ”F? ol AN ea’ff"?;_zﬁ';_? AR\ n’ft? hUREE o VoA A ’?«f_?
SR LR R F MG R A
(b) kg & VEa{Bingg ot kg pind - H4gi &
FRO>F E-kg ~ B SR E ~ARBR R oREE
(c) Y Edpfrkgdhps By g
m %
B (1) HEPE (2) 235K (3) E/F 4 (4)
fﬁv%%ﬁf‘ﬁﬁ?ﬁ%‘%ﬁ@)i“‘* fEERAZ o
B (1) A R BR(2) AL FATTF ()
Foap i AR 2w A (4) Fia o
B RS
i “)iyA@£ 2R RHR (2) A2 FiAa
PEAES (3) IR FEEEY (4) B
wvpdEE (D) RELBMEAL I RS
igh (1) e W g * s (2) K& FRS (3)
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AFE A B ATk E Rt (4) kE S
e
(2) @k ERE A
(a) p 2R #EEsmY% (Natural Circulation Boiler)
(b) % it 4wy (Control Circulation Boiler)
(¢) Fins“4#s% (Once Through Boiler)
(d) = & g% 4m% (Combined Circulation Boiler)

f’é_ﬁf i 5 4eT
(a) f & IERID -
$)d PR E ek L B e o ok B R A A S
T2 & (Mass Velocity ) @ % 2 #hv » — K& pR AL 57750 -
heBlZ o F d T REETERE T k2 R ook TIER kR P R
B ot BB %Al 0 G fo T BT R Tk 3E
PRS2 R Ao R T o dopt 2 ok PpTR A o

B R E

i A7k

@m%(xmﬁ>]

- ;_ 2 IR %
Hd A Hr

e R T SR LT

8

- ERE (&#)
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FRARP RARSRRG AR 0 d Bk &R (Feed Water Pump )
K2 REE RSB E 4R E ’»nkﬁ’dmﬁﬁﬁxﬁﬁa»
Bl R pa R fogz TR By ~ TRk

e :
?.:
AR AR R 4
K
]
g
“ﬁ
K
(=
VEYIS 33
Ble @ # 2% p RBERSBR AR
AP fkl/gx%\,, ) l/i;%ﬁaﬁﬂni\g%tzﬁ@ PN P‘?F‘iiﬁ“ﬁﬂ%»l -
EFHATEN AR i B2 P ERRG L““"’I{miﬁé‘: ’
LS8 E R R 0 AeBlT 2 d Ao

R RERALY RS ARIRAE Aok e e R AL RREALA
o EREF o DETRABRREAAF > EY RRAR RFRC
FE A T REREG AL R R AR R4 A
6 2900psi » p ARPETR ARV H A B AR R EF o F RS T
£ 2400psi > T2 FH* p AR o
(b) 5 Fokshrp -
W LB R 4 AZIE 2400psic 2 EERT p AR 2L RBHRR
VB4 0 @ AR BT 4 e BrbR Y AR @&%w,
0 Av i JATR AAF - TRV H SR A ,’T%\:%/?]‘I%\»ﬁ?é,i,ﬁé.’“/f 7=
BP-p AR 0 ¥ Aedhlp Kk %k & (Boiler Water Circulation
Pump) ~ 55 8 Y K Tk > dept - ki F AR E AL o

KN

4
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o B 3 &

KR ESL R b/ Hr

RIENXERE /GP

o
gl
(Orific

Bk

LR SRS R L

N

fp RETR A N KK ERG AL RR LA AL P KB
4 (Natural Circulation Force) % 0.6 kg/cm’ > 4r F &% -k A%k &
il R4 2.4 kg/cm’ > F)p é_"éz\{}ﬁlﬁ/f B2 phTk 4 T4 3 ke/cn’ -
SN CE SIS R S

5% 18 Jh TR g B BL
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1. F1E Aok fep RA%R S » wak- Z8# E2hpd g o] >
BRAE™ [ WRUETYR L SH4SREY -

D. B x Azhofi L RS R AsH AT AP AR 0 LR R T
B E kot d Tk B A TR
Tk AR TR AT BRE LR > A DAL
PP R 273~ R N P 1 ShYg R R TE MR o

3. MUk BRAL AR > % H b TR A N F F I LA i
koo EIpE BB o

4.%%ﬁ$?ﬁ$:—éMM%ﬁ%%%@4\ﬁ.%@qu

PR ALTRN R&ep o LR RS RS RS CER
ELRAR e FTHRB o
58 18 Uf T &Y - B

l. S RERET &£ o

2. B b2 dgat T Bepin g o BR R RIERIERE TR
Pl RIpFIIIF L XA R TR

3. ﬂﬁdl‘gafé"#ﬁ' TEXAB A o

4, RFRSEA F LAk Pkl U p RiEkRE -

(c) T P VLI%C%%A%

GREBART R AREARE TR AR EEALIRT PR

OKEEE R ORBE BRI RER O UFRIT N AR BEEE

KRG E TR E FFFER D ARTRA BSGR LIEE P %7 R

(Ribbed Tube) » # #H4cH = “i77 o

HEX

=P ok im#EL2s Hk s

W= 07 TR A 2 i AL
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T AR R P S irehYp (BensonBoiler) % ¢ & & 4%% (Tsurusa
Boiler) = #& > # /i % b &4 4% (Benson Boiler) 4T :

Pdlp s 1922 # mRHE ST ER 0 SRS D kg HE P
BEGEEB N B REERRARE S R E LD P B
FRREI N ERER 0 TR E T BT 0 S el B
i e Bt A B (Header) 2 - kg g > #=xFr B A~

£

g R R R T (a) ST 0 B B RS T A

CS RS
CS = S A3 38

RS : fE5 B 3E

B M

NIRRT S )
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]

U S

[ m ] [
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B 1960 & rvwn gt fZspig ol g #0018 TR e Bl4 (D)o

?ﬂl?

Fo I\
P '/H‘LVEI_I%\":%‘%& '%F‘!" .

1.

6
7.
8.
9.

ﬁ)% iﬁ—rui,g*lz,%ggé.i{,,,#x_ﬁi, 371964 & 148 4
€Ak E 25 Bl (c)o dest F 3RS Wil F

AARADOBREILIUH TR AL RN %R
(Subcritical Boiler) % 42%&/% B 4#%% (Supercritical
Boiler) o

giEy L RARE R E R
S EEG AL o

RIS 8 85 2B > & T RGT Pfe A gLd] >
*%%ﬁﬂﬁkﬁﬂﬁﬁwp?o

VR T RERAEH

bt AR RE T o ERRBROLE G

B PR FL R RE TR LN LT
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2 e f%%{éﬁ}% :
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KR ARER FRARAL T FR G BT
—I\:‘ Y2 Ny 2

LR B FIR R AR R ERE S T2 F

FEAGR O N EREFR o A KMEHIET RS

 BRYp ORI Rl o AT R s g o A p RER > doBt b iR

B S bAehpE o g 8T 0 B ok B AsEs TR BT b
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T 30~40% B4 2 Axh PERIT A (X cde® kot PERE
& Jp 2 R (By Pass Valve) o
(d) 2 & Bk - 4oB - #7r
B AR TRl Béhp o P A5 1,000MW 2422 £ ®F 1, 400MW
Z e gRER T BRI N R ALY PR R Ak

FEa R HEREIZ B REEHHBT-AEE - Lg 0 £
Yok TR R AT~ A fezk > 5 E0R3Y (Orifice) » kb g £ D@ #
=,

o i ) P R TR S B P T R
EE TYEEAL R 674,)1,4\@7{}& J\Viﬁif\ L Tk
Bk o BB REEL S FRICT N TR BB B

| maz
Bk B &k
N —0
ERET#E  SETRE ZRE T
K
#
&
%
Oz
%
HER

B : WL TR AR

T & VA TR SR 2 AR
SRR LN LR REE T R G XL F R
2wt At - BT e b ﬁé?%’%é? P TR R AR
Ao et AR hAcE R I F TR kAR Rl - o
Mok E v 2Bk fod g Jw@'ﬂ ; \}4‘"’;}_‘]5 ETkiR &5
KA E T r T 2R R L R DokdhE AHE B
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£3 L RE o R L T RS G §R (Orifice) ki

B

B SRR

KA E

HEE

BB INAASE s a ks 1B B i s
MM —

BERESMEE

WS- oA Rk TR RIL

EARBEZRARAE- > 2 ApkEai? 8§ (Header)
REF UG R R FELIE LS %“M@’zﬁéﬁ’
KB EEF LBRAFL S T EGERRLIFA D AR P

KRR R ﬁ%xr%?Pwﬁm@,%unﬁﬁﬁ
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Pete B f fenini o P AR P RBORS A L - LT
YT UL s T E B RRLB A

2. 7 F & FEended 3 (By Pass) £E ArH A ML T
B 5~10% 7 #Frovt — BT R eRYp AT P B E 0 30% 2 5 B Rk
ey

3. Az BAFTA 0 T iR SpYp IR R G 100%E v jrfrde de Y Sl

T AE ERAE A WL R g2 1/2-1/3 -

4, 7 At D d N EHRR D I00%F w4 FEE L L A A
Pk 8 5 8% M.C.R - &7 &ded o

D. UM A LB H L SRR T ARG P TRR 0 T R
ﬁmga@’ PUE R 10% AR 2 E

T ALRE IY Famind KR Sk 1T

Brladgpd] > ¥ ¥ 2 10%/min 22 § F % o

T, BAh P2 ZARRERZRY D FIHRY FHRRT UL P B4
Bz ok E T AR R o T A de kSl d kL &
WHERENC FARRZIEMRTIRG > FEEYF S o

2.

(a) «)E“ PR 2 ’-%‘wfﬁii B e g B oo

(b) #B%M* 2 7 RA M4l p Bins

(c) 22 b dblp By AR BETF &Y
300~600°F+ i B2 2 & # g 2 it > B0 BR B2 B
4 o

LA NT

Preheater) :

Tt F RPN BN A S RS ki Az

5% > B4 (HeatElement) # 4 5 - - A= A %

& —EU' | # #& 3+ (Rotor) z i > k7 %7 (T4 FH* @;

MBFUETFRREL G R B EHSTRL T FF AR

Fodot AT > TR TR A G B ARl D AT o

P4 ® (Rotary Regenerative Air
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(b)

(c)

2;}71;7’_&3? ’hglle YrBlL =t o0 A _gf#i——:;n\x .
(Heating Element ) : 2 & ## % % #2_ w3 yc 2 #enfd
<A A g R RAREF ~ 5 $8% (Hot End

Layer )~* g% (Intermediate Layer )~ # & (Cold End
LWH>°6¢%£@%@*$I TABETEPRIL MR A
f#&+ § 35 (Rotor Seal ): § #&F & &P > 7 § € WP IL
T A RISIRIIR 'W’W“$%ﬂ1ﬁ4’%iﬁ%%’ﬁ
hER LN U R S FRER LS 50 @
ﬁ%ﬁ#%’&ﬁi ~$ﬂ$ﬂ”’%4$@ﬁ IRk X

ﬁ?‘%_,l UM A $Tenig f "gﬁﬁf’ﬁ?iﬁ%é‘}:;{
R AR ET A E e R
AR FERA -
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X E F Se#E®E (Steam Air Heater):
AT RTFIAERABEREES RCHMERFA
FOoUFAEZFIERFV R R ETTF BRE
L;%‘j{,i:‘ff{ ;F téﬁ‘i‘z%c M; a_FT_)x__”;;F pf?c
D)3
4)(s
4
W 3
h ——
SRS
-. ) 6
éi = b .\\_’ -~
TS @
o 1 A
l Mlui .:
5 : 9
> 58 I
]
23 10
22
® g
» 12
10 13
S
5
18) 7 (18
1 | HhER R BIWTEHE
{ OIL CIRCULATjON SYSTEM ) ( ROTOR DRIVE UNIT)
2 [aagX 14 35 o
{ CUIDE BEARING ) { PIN RACK )
3| mHE 15| ARER
{ AIR SEAL COVER) { COVER FOR COID END BASKET)
+ IR RER L6 FiEE (A

( ADJUSTOR FOR SECTION PLATE)

{ LOWER CONN DUCT (COID END})

L ( #iR)
{ UPPER CONN DUCT (HOTEND) )

17

X%
( SUPPORT BEARING )

6 | B R 18 i TRE
{ SECTOR PLATE ) { ROTOR DIAPHRAGM )
7 {wpd R 19 | &5
{ AXIAL SEAL PLATE) ( POST SEAL )
8 (#H 20 (3 E
( SEAL PLATE) { SEAL COVER )
@ | dhin 4 i e 28 21 (482
( ADJUST FOR AXIAL SEAL PLATE)| |( ROTOR POST )
0 [FEHEAHK 22 (el E
( BZ-PASS SEAL ) ( EXPASION ARRANGEMENT)
11 [ BEEHE 2 ER#TH
{ RADIAL SEAL) { HEATING ELEMENT IN BASKET)
12 1& AR R 24 |8 TEBR
{ AXIAL SEAL) ( ROTOR HOUSING )

B-+-=

18

Wi araE4* (Ljungstrom) % # FE & %

i

7

)
—

-~

0

L
S

2 ¥

=4

BT
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(1.2) BEwAEE : doflte

HEIIBERIS

NOx Removal Plants

MERHYAT L
N e Examples of DENOX System Configurations
Catwat ——
¢ | 13 =Ewia "
"-_- .-...I-|_|:|
b « N0y i NIy ! ] s
g PRV N\ [ S
E > N A NOx SN N '
My | SHe()
3 | =

mhrﬂr:

ﬁl_ﬁ'—E?HHSGﬂ:xzm

b

BLw @ sy

FTAASRK
B E s (B00MI) * A £

W % £ %5% 1 3 (Combined Cycle Plant) (1, 520MW) * %taf

s B
B

Bzt (1 000MW) * el sk (8 4 A huz)

i e ilid
“r4 BHK %s (DENOX) fE4-P # A p 2% S22 8p g 2
T g & A 4 (4558 ) ~ Dioxin A fEfFE- ~ R4 (VOC

19



* o Lr %) NH3 A R4 4B L T

Bl 7 :BHK s g4l &

H ¢ BHK 45 K ff 4 e £ 4o B+ =~

@ iR DR

Special Features of Plate Type Catalyst

il - B
High activity & Long life

{EEDHE
Low pressure loss

RICH T SRIBEEEK - BEED

High resistance against erosion
and plugging

MERERCLVEGROI NI M/ ——

Multilayer catalyst stacking capability
for Compact reactor

MmEECIYRVRVWSES
Easy handling due to Shock resistance and High strength

B3GR ELEAR W 1 L SIR{EMIE

High quality catalyst due to our Automated manufacturing
facility

Bk e

20



BHK 45 7% ff 4f-cr3F & 4o Bl - -

High Erosion Resistance

The center metal of BHK's plate type DENOx
catalyst contributes to the catalyst's high erasion
resistance against the dust in gases, The
substrate does not wear away allowing gas
straightening to stop erosion. Homogeneous
catalysts continuously wear away.

Compact Reactor
with Multi-Catalyst Stacking
BHK's plate type DENDx catalyst allows multi-

layer stacking, which makes the reactor more
compact at the same catalyst volume.

B

- Catatyst
Center Metal

Fiate Type Catatyat

R Y e

21



BHK 4 1% jf 452 2 5 i et e B A~

Duct Size (Application in HRSG)

The table below compares the plate type catalyst with the honeycomb type catalyst.

Outlet Duct

Reactor \ Duttet Duct
Inlet Doce ™ Reactos "\
g Infet Duct
>
- -
C =
¥ -
faas -
Gas
Heneycomb Type Catalyst Plate Type Catalyst

Features of plate type catalyst compared with honeycomb type
(based on BHK's own evaluation)

Pressure Loss: Lower

Gas Flow Distribution: Superior
Design, Manufacture and Installation: Simple
Reactor (width): Mare Compact

Honeycomb type catalyst needs larger duct dimensions due to higher pressure loss.

0

Photos of Plate-Type Catalyst

The photos show the gas entrance edges of a plate
type catalyst installed in a high dust concentration
of a coal-fired boiler. Even after 50,000 hours of
operation, the catalyst shows negligible erosion
and, although no soot blowing equipment is
employed, the catalyst layer is clean,

22
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|4 ]
COMPARISON OF PLATE TYPE CATALYST
WITH HONEYCOMB TYPE
PLATE |HONEYCOME
TYPE TYPE REMARES
ACTRTY & ®
EROSION RESISTANCE
R oheT @ A CENTER METAL PLATE
PLUGGING POSSIBELITY [ ] F FEW CORMNERS
PRESSURE DROP & A PRESSURE DROP
HANDLING . A COMPACT
CATALYST VOLUME
FOR INITIAL LOADING A & SPECIFIC SURFACE
FOR LONG TERM OPERATIO LONG LIFE
'1 . ‘ CATALYST ETﬁ";KING
@ EXCELLENT
— @ ADVANTAGEOUS
" Babcock-Hitachi K.K. A AVERAGE

BABCOCK-HITACHI SCR s 5vj* B iZ4cB -+ 4

WIDE APPLICATIOR OF BABCOCK-HITACHI SCR SYSTEM

AT

I 'y BogER. )
1 UTILITY BOILER I

BABCOCK-HITACHI
DeMNOx SYSTEM

i
|
i
| ACID PRCELED IM
STEEL
L]
|
i

FOR INDUSTRY

BOSLER
FURMACE
COKES OVEN

PRODUCTION LINE
SINTER PLANT
MUMICIFAL WASTE
INCINERATOR

fm-r— Eygle BAS  TURBINE Simple Cycle GAD

TURRINE

A

DwseiEngine. |

e
- Babcock-Hitachi K.K.

@B+ 4 : BABCOCK-HITACHI SCR
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PR AL 2 Pkt
GRC ER LA HNOM F 5 (S.CR)
( Dry Selective Catalytic NO, Removal System )
(1) S.CR )i tuehris
1.S.CR s 53 T 7|endFd .
(a) [ H 2 T hfe i
FlENOGA 25 &2 N2 O &l A 5% & AJ2 > 7
MSCR A GE ¥ fE2 o
(b) - %73 %
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Summary of Latest Technology Improvement

The following new design concepts are adopted in our advanced FGD systems:
1. Higher gas velocity
2. Decrease of spray stages
3. Higher slurry concentration
4. Effective in-situ forced oxidation

1. Higher Gas Velocity 2. Decrease of Spray Stages
LN ﬁ?\“h °
Droplet I'\ ) ‘ \\é\ Q Increasa ol
e - 3

S0y Bl
Efficiency

i1l i
Gas Velocity: <3m/fs Gas Velority: =3 = 5my

& » =
z Liguid/Gas Ratio = Constant
5 _—
E 8
i ol b
E = -
£ - |
2 = _
L Gas Velocity L e iy J‘
3. Higher Slurry Concentration i, Effective In-5itu Forced Oxidation

Gypsum @1._.;.) # ké"giy

Lo Cancontration High Concentration
&
E * Tiny Bubbles
E * Less Air Required
Slurry Concentration * No Plugging
\ ¥ AL t

28



THE LR N R o el L

She

In addition to the conventional vertical absorber, we have developed a new absorber
using the latest technical improvement to meet customers’ various requirements,
This new absorber has economical features;

1. Less flue gas duct realized using low absorber height

2. Less supporting structure of mist eliminator realized using low absorber height

3. Pressure drop through the absorber is equivalent to the conventional FGD

Compact FGD System

This system was developed as an economical altemative,
Absarber can be installed or retrofitted easily between the flue gas ducts.
Its construction is simple achieving SO, removal efficiency up to 90%. Plie Gas

_-"-
+

' 2,";:' Return flow type was developed as an alternative
to the conventional absorber.

The 50, removal efficiency is higher than that of a
conventional vertical absorber.

=
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I
=
She
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g‘i&»
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Non-Leakage Gas-Gas Heater » 4-f@] = + T

DESOx

Mon-Leakage Gas-Gas Heater

This equipment recovers heat from the flue gas and reheats
the treated flue gas for FGD plants without any flue gas
leakage. To comply with increasingly more stringent emission
regulations, this type of gas-gas heater is indispensable.

Untreatod Gas

Heat Recavery Saction

Rokheat Sectian

Treated Gai

Typical Configuration

Heat Transfer Auxiliary Steam |
Hettlum Heater Heat Transter
Madium Tank

l Untreated Gas ' a
S —
P
Lr
_| Treated
Gas
‘ J—
g e =g
Heat Recowery Section Aeheat Section
- -
=

Heat Tramfer
Medium Hocinculation Pump

Typical Flow Sheet

Bl= - I : Non-Leakage Gas-Gas Heater

3 TR SERA
B 7 Ese (1,050MW Ap g ) * BN 2 A F—F F i WA
xR

B 7 RvtEshtg (200MWApg ) * 3 @ KT IRAIRNE AR —
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Conventional Flue Gas Treatment System
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(For low dust emission application) Patent No.
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%+ R if 815 % TORISHIMA PUMP MFG. CO.,LID. :
?E@HZTWBMMPWPWGCOLD.*1M$&8515

i PR (AR D) RBE S ARE S FTel B RkE I B R
v‘ﬁ\\—h ~EREERIER G RS E 0 32007 &£ 37 B 1 & 868
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1. End Suction Volute Pump

. Pressing Stainless Motor Pump

Inline Pump

Vertical Volute Pump

Volute Casing Pump with Double Flow Impeller
Horizontal and Vertical Mixed-Flow Impeller Pump

High Pressure Centrifugal Pump (Vertical and Horizontal)
Bore Hole Pump

© % N LA W N

Submersible Motor Pump for Deep and Shallow Well

10.Horizontal and Vertical Tubular Casing Pump with Axial
Propeller

11.Vertical Double Suction Barrel Pumps

12.Mixed-Flow Impeller Volute Casing Pump

13.Vertical Volute Casing Pump > with Mixed Flow Impeller

14.Tubular Pump

15.Submersible Motor Pump with Axial-or Mixed-Flow Impeller

16.Self Priming Pump

17.Westco Pump

18.Low Pressure Centrifugal Pumps for Heat Transfer Oil

19.Heat Transfer Medium Circulating Pump
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20.Hot Water Circulating Pumps
21.Process Pump
22.Process Pump to AP1 610
23.Stainless Pump
24.Process Pump to ISO 2858
25.Pulp Pump
26.Ceramic Pump
27.Chemical Vertical Volute Pump
28.Recirculation Pump
29.Non-Clogging Centrifugal Pump
30.Vertical Non-Clogging Pump
31.Non-Clogging Process Pump
32.Vertical Bladeless Pump
33.Volute Pump with Screw Impeller
34.Screw Pump
35.Submersible Motor Pump
36.Vacuum Pump
37.Multi Stage Turbine Pumps
38.Axial Split » Multi-Stage Volute Casing Pump
39.Booster Pump
40. Vertical Multi-Stage Pump
(=) #ititdam -
1. ¥-k & (Feed Pump )
Bk ERZ AT
(1) s FF = ot shipok R - B bk 4 400
Fithph A EFE L o
(2) BAARFEE A pd 2T E2FE 10~20%2 4
B ORBGAGTE2R L
(3) kR Dv R4 & XM 4hpE

o

A=

SFEFFELRA A
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4. NPSH (Net Positive Suction Head) :
AL oitmR AL ERBE RS AT o
NPSH 3 # #& » 3 »~ NPSHa ¥ % NPSHr ©
5. NPSHa (Available Net Positive Suction Head)
Fa (V) EEG AR D RGO TR G e s F AR
d e RS g > L BT Y R R
NPSHa = E#r» v 2 B4 - &fck iz B
= (AF R - SR - S FRATA K - REF R
= (10*P,/ v-Hs-Hp) -10*P, 7y
=10* (P,-Py) /7-Hs-H
%1H, + Hy = Hyg
#NPSHa = 10* (P,-P,) 7 -Hg
NPSHa : 3 #x (¥ * ) I w » 442 > m
P,: ~ # /& > kg/em®abs (4 $/&4 )
P,: AR ERTHR2ZEIFF B’ > kg/em®abs (FHES )
Hi % » 2342 > m
Hy:wor g4 (P ~FEMFL L) m
He:wor 3 BAF 4 -REE > m
6. NPSHr (Required Net Positive Suction Head)
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2 4(SI units) : AH(M)=AP(kg/cm®)/sp.gr.*10
# #](US customary units) : AH(ft)=AP(psi)/sp.gr.*2.31
9. %F #5854 (BHP) (kw)
BHP = (Q*H* ¢ ) / (456* 75 )
Q: k& (m’/min)
H:## (m)
7 i E (gom®)
nocoeg (%)
10. 7% 5% 5+ (MHP) (kw)
MHP = BHP* # 4 4% 3 (a )
BHP=19kw 11 * g% » o B~ 1.25
BHP=22~55kw p¥ » B~ 1.15
BHP=75kw 11} pF > B~ 1.1
11. #+#h4t (Mechanical Seal ) > 4@l - + =

WS B4y
\ %%%E

O

ﬁ‘ 7177 77 A

EEEBAH Bl fmmE o
oL s i

Adcal Lk 3 e ﬁ'fﬂ?f (Gland packing) gt ® » 4 T
g,
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W= L~ 0 60Hz ¥ % 2 3o X RF 7 4

(2) FHPRALEN

(1) Rufp L3 & Fdy PR3 R if o

(2) & R FEy & AR S 2 342 0 &2 API Standard 610
10"/1SO 13709 > 5.1.14 & i & 4% (T B 5 d oS it £ b
70%~120% > @ % T & Jf e E 3 £ 0 80%~110%
FEP -

(3) NPSHa Z = ** NPSHr » # = # Engineering Standard
PS-16.0002 Engineering Specification for Centrifugal Pumps
#.2_NPSHr % -] ** NPSHa % > 10% * NPSHa & 0.3m ( =
—‘F*{ B

%)

P

(4) LR ET B ARFEBRE CoFRF S R RE R
Eie imouffe8 1) 5% o (& API Standard 610 10" /ISO

13709 » 5.1.6) -
(5) ARRFEB S FFHFLIEERAS T 0S5 DT R 40 10%85 =
% /& o (& API Standard 610 10™ /ISO 13709 » 5.3.5) ;* &, i& !
CRHEEMBE IR AL FHFIERS o
(6) B Rif 6 * MR LEF LB RAFET F o
(7) #-] 1@ % £ (minimum continuous flow)&_F 3+ & # 3% (¢
s & (normal flow) °
@mwwﬁ%%wm.z%w4%9b«»¢
dIEEE ~FARE B E R T
kg4 (pump output or pump hydraulic horsepower ) (hp)
= Q (gpm) * AH (ft) * sp.gr./3960
BHP (pump input or pump brake horsepower )
= (pump hydraulic horsepower) (pump efficiency) °
55 4 #=BHPx (110%~125%) - ( & API STD 610 10"
/ISO 13709 » 6.1.3 2 Z_percentage of rated pump power )
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