M2 ©H PUMP
H1& ) B

1.1 PUMP2} 2==)|

1. PUMP
(1) PUMPS| E 2|
MA|o energysE T HAE AT
2) PUMPS| 25 Y
piston®] 4} 3] 7 XH(impeller) &S Ak — e
7 o o g oF4dl= v o)
3) PUMPS S8 S
7h 95719 Z1AH energy o4&

) o] o FA(AA, 71Al) energy ol
o energy A& Y
O 594 Wy FHA% FE e e = o) turbod pump
@ AAstA Wy g 2 Fel A8 = ooh 849 - 958, S0 pump

4) &4 PUMP
Aol FAANA 90% o] A&

2. 27|

(1) L2719 Mol

Y 15 AA(B)S Hob o] 1% AAE BLE s
o]k,
@ Z2J19 sS4

FAE G SRS A4A 9] B FAS A2 FE QolE & RO Dol 2
A garh
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=
ALY olute(SHE) pump
turbo & i turbme‘pump
ARG | ARG pump
ERWA | =70 pump
SR (F1 1) 2] piston pump
pump | &H(HEF)E plunger pump
37 ([al) 2] gear_pump
vane pump
vz pump
ERRGEOE: 1et_pump
7|13 pump
<2 pump

2. Turbo pump

(1) Turbo pump2 £3&

) 2= 3| &0| JtsotCh

LH) motor2t & Z0| Jt=otLt.

ChH Z2& - *aOIEH, FZEOF 2hest F =0l S0I6tC
eh) 801 =1 WS0| A}

It
P
t
t

(2) Turbo pumpl =

n

7t AR Tl A vhA B Weko 2 G918k, 3| ARt SF A WA E WEgo R §&

3| A2 YA AA Weroem §9lsta, AR} SFoA WA E o w G
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3) ¢X0 &8 L 2= enargyE S=ot= &
oh |AGED)A - SIS SIMU 2ot 2ol RS0 2ol
Lh MF@ER)A : ST 3™ 25t0 202 A =0 2K
Ch SF{@EM)A : SIXX & 25t 202 20 2K

(4) Turbo pump : 25Y & <2l MEELD Y= pump OICH

3. AH

o
2) B=2({E®E)Y

piston = plungerE cylinder WollA &0 2a A3 842 dA|E FYUEKANA $EFHS
& ol EAHh

hH E=E 0l - =D, B
(3) sl & ([EEE)A

3] 7 2H(gear or vane)E 3| A EA LA &4 MAE FUFANA $EFHOE o] 5A It

0’
|H

(AR, D

S,

A

% JIE2 pump
G52 pumptt PFpump AHE-

_18_



d 2 & JAPUMP

2.1 E&PUMPY H|2t X

1. FAPUMPE R 2| : 102 2-1(turbine pump)

YAPUMPE W% 9] Zl(blade =% vane) ©] @™
3] ZH(impeller)7} 2 #H ¥ casing oA 3] g o 24 Ay
gt AAF o #-goll oste], MA(FE =)= 3HdAte

FAeNA FYHe) WA WFoR B2 Aolo] Y
=1 OJ

2 &5 energys D1, o] 7heHl Y £E energy
AAS A FFAS FEE Aol 4E energy®
3|4t

(1) FAPUMPY HSZ : 12 22

Jb) & & Zt(suction pipe)
O 9 : 3] 2K (impeller)] FAF-o SUTH S fnEo] o] FA4E = AAE Ko
@ foot valve : 1% 2-8
@ check valve7} W= o] 9loJA pumpe] +#o] AAHAUS wf, SJF &9 Eo] 9F
st As WA gk
® B : strainers 2obA BE YA
Lh %éﬂ(delivery pipe)
AE : GFAHY FFo FEEHY fTHE(ES F
@ gate valve
@ g : ohFAT FE=W Atolol] AA k] pumpe] &4 Alswol= HHAstATE 2t
valveE GolA A8 HE FEFS 7MY, 7% =4S g

Ch 2&0] cock
A=)

pump B 7ol Wol FYW Lo Fof = F/NE i) Aste] ol B ALk



2) EaPUMPY FHR4A 0 O™ 23

a3 2.5
cHE 4 ~ 870

7hH &) A XK(impeller) :
AR
@ A=
@ A&
® stainless steel =% Cr
FH . ovpgkE 7o)
@ plastic : UA)Ade] Hash
) pump A
O ¢} (vortex or whirl pool) : 13 2-7
@ 3] xHimpeller)d] v}Z E#o] wjx|H
® W bl Zl(casingol]l A Q)

Fx87] Ha

g i r

® 7e
® 79 4 : 3] XK (impeller)<]
@ ¢FJZl(guide vane or diffuser vane)

@ <} (spiral or volute casing)

ofAd o Y ES RopA $EWEKOZ HUE spirald o] Hrlolt)
™ 53 (main shaft)
O 93 : 3] & (impeller)$F 12785 o] 21o] motord] 3] HEHS i)
@ A= HE 7ATFEEEAR7H(SM 25C, SM 30C, SM 35C)

2} & o] S(shaft coupling)

©}) bearing

B} bearing |

AP packing box : -# 25 (sealing)

53} casinghtololl &o] A= A

KX
AN =

o

o

WSk 9

_20_
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2.2 FAPUMPY EF

ug, tWEE0l Hgotth

1. St |20 oF 28
(1) TURBINE PUMP : & 2-1
7h) 37 ximpeller)®] HPEZ# ] A o] A&
) 3] A X (impeller) 1e] 2AS= Aol =2
(2) VOLUTE PUMP : & 29
7h 3" ZH(impeller)2] 2 E o ehR o]
v 374 Z(impeller) 1¥+o] #A338}= 4A o]
th Zashgel ARE
(3) Q&S IJt& PUMP : 1 27
7hH VOLUTE PUMP$} TURBINE PUMP2| %314

KX
=
KeX
T

8l
kS

L

=
TT

]
Al

10l o

N
(1]

¥ =2 (FHK) : sealing water

_22_



X

2l (single suction) PUMP

e

) BHE
7h AA 7} 3] A X (impeller)e] gHZofl A Tk
W 85 SEFo]l Aol Hlgte] Bl
(2) &E¢2(double suction) PUMP
7h BAZF 3] X (impeller)®] F&oll A RE &
© FEFo] A vlste] Bl W2 F9ol ARE
th B Hxe] X7t LT Aol FAHE FAsAT {FFS

& A

=
TT

o
i

9|

£ 0f
(1) HEh(single stage) PUMP
7H pump 1ol 3|7 XH(impeller) 17]& 2 %]

-

—

3.
h ¥ B9 8~ 10m
(2) CtEt(multi stage) PUMP : & 2-14

_23_




7hH pump 1thell &2 7He] 3)AXHimpellenS A PR 3+ o vjA&lo] A1te] A U 25 A
o Fata, AdE v dow Fadtoss 1S At

) SAe] WS 10 m o]l AE

th & FA 0 2087HK

4. 3| ™ Xt(impeller)2

1) etE3FE 3| & Xt(radial flow impeller) : 12 2-15 (1) & (II)
7h AA7E 1A & A, {FAo] F3 Ao #AQl W HE WHAE WEke] npgEo
= =] 9l
W ¥ 2-15 (1) 0 al(E) FA, 20 e A
th 2" 2-15 () : AK) FA, L) 5 4ol AL
2 A dA0NAH =70 012= S BHX
7hH 19 2-15 (1)

o
o
-9.'-'

[

A
0
0%
1o
gl
e
o
to
B
_>'|_|

0
ror
i
0

5. 59 &0l 2
(1) & =(horizontal shaft) PUMP
7 pump®] Fo] $H A
h A - ARS
(2) & =(vertical shaft) PUMP : 12 2-16
7h pump®] Fo] A (@2)3 A

b B
D AA o] WAl FL& A S
@ ol Tobd FEAN] Aol et A A5l AL

-

6. casinglfl 2|8t 2=

(1) &toHZ & & (split type) PUMP
7} casingo] S X e3E S H(1H2-12) B AAMH R 3 pump
th &alistz] Helstar, E pumpell AHE-
th boiler feed(i5 <) pumpoll A= F$EUE 80 kgderl =7k ALE-



(2) casingil S &3 (suction cover))t U= pump : 12 2-10
(3) @& E(sectional type) pump : 12 2-14
U2 pump®] ZF who] 2 ringd o' Ho] QaL, o] ZS o] H9] bolt® AAZT G4
(4) A SE(cylindrical type) pump : 1& 2-17
casing®] AEFF o= AA7t 3= pump
(5) barrel& L= double casing type : 1& 2-17
theb2 0 2 5% ub2E: casing(barrel) Soll 3 (T1H 2-18) e £HIP(TLH 2-19)9] A
casings AYetil, 2 Fo® AYFE Fdte] AYHES HIZE casingol]l FHAIZIOEA
*Z casingoll = H=gk belo] Ak FF 3 A

_25_



23 &4 puMPY 3|

1. pump2 37|
1) EAl

74 pumpll g%'-_rpo4 D; mm]2t SE7E D, [mm]EM EAl

: 18 2220
LH) 100 x 90 & & pump : ES & 100 [(mm]2t S=E+Z& 90 [mm]
CH 100 & & pump

22878 100 [mm]2t &
Q) AFES E=FEF = S22 NS = S€7E : 0 2200
b MIE0 20l AFEZ 2L, &

SE+E 100 [mm]= ZCh

, 8l0le A2 pumpll AE
3) YFEAS HI 6t s=+Z& D;E S€+7E D/EN HE pump : 1 2-20b)
I pump 2= MNotE X6t fAg
L 3] &l A w2

£ $59 s
257] wol oA £
4) pump2 A= FE M It&
FAT} FETY 75

_4
~

o AA7] ve AR Uy e Srvp 7
o] AXA pumpe] &&o] A3t
& MY ZFol0 ol AtEEE

-

E2E 1
O YWEHA A% 12 ~ 25 m/s @ "ol & AA : 1 mis
Lh SI™ XS HISESHIRIEE, n)2t HE@)LFO0 FHE BR9 v

v, =K V29H

s (2'1)
71X, K, : 4] 57

(28 2219014 curve fitting©. 2 G-

_26_



(iii) WAsh #g ol she]

2. & F(delivery diameter)

=g QU S RE2 ZA
AHLA 2 (Q= Av, = Ay, = Av)S o] &3
Q=" Dlv,
AZIA, Q : FF [ms]
27 D, [m]
4Q
D, = —= -
m— (2-2)
=g Q0| =0E M, E=AFH2-Hol S2+38 8 =& UL
& 271 7R W@ 2E T
%4 [m?/min]
PUMP®| &4 PUMP9| 773 [mm] | &% 1800 rpm | 3|4 1200 rpm
T3 60 Hz T3 60 Hz
40 0.11 ~ 0.22 -
] 50 0.18 ~ 0.36 -
2% ddpump 65 0.28 ~ 0.56 -
EL 80 0.45 ~ 0.90 -
238 veral A pump 100 0.71 ~ 1.40 -
125 1.12 ~ 2.24 -
150 1.80 ~ 3.55 -
200 2.8 ~ 5.6 -
250 4.5 ~ 9.0 -
5 300 7.1 ~ 14.0 7.1 ~ 14.0
OoF& o] 2]A]
e H EHPUID 350 - 9.0 ~ 18.0
400 a 11.2 ~ 22.4
500 - 18.0 ~ 35.5%
MIaL] (i) 774 3502 2 & e U= AREskA Fev
(ii) *= 900rpmol = 3]-8-¥t}

B gel 125% A 52 S e

o REEZCLH & otH

;o @ 221

25 vy,
) 2 125 ~3 m/is
) 0 BAM pump : 5~ 6mis & BSEFAL RIS S
SIMIC HIEEWILINE, n )2 H(E)LHO =0
1)11:}(,1\/29—}]
A7IM, K, : =79 F5AT(LH 2-22904 curve fitting = -3

g THERE (/5]
H: A(@)¥4 [m]

_27_



=& D, [m]

2 s

(2-4)

4Q
™,

oA 2-1

PUMPS ®(2)%UE

2

2.5

b= 28 Ol A

¢}

1. & 2 & (actual head) 7, : 12 223

i

(2-5)

H,=H+H

o
A

—

2. 8 ®YE #

+(H, +h,)

Vi
2

}[1+I{2=(Hd+hd+

H=

o

)

7
o

0
,EH

(2-6)

_28_



oY
40

(1) pumpl SAW 22 =00 DSHA LEAHE X6
oh S&20 xIst LA AS p,/y
Py
7:%“%1 [m] 2-7)
71M, py : kgdort v @ HlF®= (F : 1,000 kgg/m')
Lh EL20l &xist MBAHS 818 p, /v
L7 A : 2-8
— 4 s 29 ( - )
CH M@)LE H
A71e] HgelA FgE& i
2 2
p{ U( pS US
R
g 29 Y 29
D, P R
d s d s
H=H +H=—"—+—"4+°--~ (2-9)
b v 2 2
vy =v,eF sk
p,
=20 (2-10)
Yoy
(actual head) #, 2tH|

Hi2tel £24 S0l ek G S

FA
F& (actual head) /4, 2| Hl(ratio)
7ML =5

/

3. 8(®))YE plt AAH
1) 8E)LE gt A
oh #(E)YLE Ht & 28 (actual head) A, 2| H| :
) LEFEOL H A
AE)YSd H /2% (actual head) H, : 1.2 ~ 1.5
) BHZZ210] S&EGHA 22 M
A4 H /1 2% (actual head) H,
H=1.3H, (2-11)
% oA 2-2 2 oA 2-3
SHYE 217 FA ZolHA
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2.6 PUMPS| 3|8

1. 8FJ|(moton)tfl ZZ5IH AIEot= ER2 pumpl 3|& =

1) 8SJlmoton)2 SII=S nIt pumpl 3| &=

_ 1201

p

o714, n : A%E7|(motor)?] F 7|4 % [rpm]
p: AE7Ie =5

[ Ao F3 [Hz]

n

2) R5l(oad)NEHS DINEE 5 [%]E DA PUMPY 3 &S N

oS ): 120f(1_ S )
p

(2-13)

2.7 PUMPY| 5 ¥ 28

1. &=3SZ(WATER POWER) 7,
1) =5389 F9
PUMPOI 2|5t A0 S=EH= =4
(2) &S (WATER POWER) L,
ohH S8 A [kgrm/s]
L, =~vHQ [kgrm/s] (19 : P9)
A7IM, v AL HFTF [kgd/m']
H: d@)Y¥AE [m]
Q : T [m's]

_ _HQ
w7560

v A B FEF [kgd/m']
H: A(&@)EH [m]
Q
1

[PS] (2-14-1)

. % [m’/min]

PS = 75 kgrm/s
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Ch = MESSI &) kW]
H
v A HFE [ke/m]
H - x%(%)c'kx% [m]
Q : 7% [m’/min]
I kW = 102 kgrm/s

(kW] (2-14-2)

o] 7] A,

A (shaft power) 21Ut &S Z(total efficiency) 7

2. pumpl =
& S E(total efficiency) 7

(1) pump2|

""F¥9 L 21
2
="y M« " (2-16)
714,  m, : pump® A% E-E(volumetric efficiency)
n,, : pump®] 7] & & (mechanical efficiency)
n, : pump®] = & & (hydraulic power efficiency)
Jbh pumpll 282 pumpll &F, Al I Sl et G222 Hototd HotJ| 2et
L 2S5 AlEgiE HIE92 =X &
(2) pump? Xl = S E(volumetric efficiency) 7,
Ao $E R Q
T AR ESATERE | QrAQ @17
o714, Q : BZ FEFF
AQ - AZ YA

ohy m, B9 ;0.9 ~ 0.95

(3) pump2| J|H| 2 E(mechanical efficiency) 7,,
L— (ALm + ALd)

T (2-18)
ol7|A, AL, : bearing 2 shaft Fx|e gt vz

m

E4%Y
ALy« 8RA} oigse] Qe o a5
H,(Q+AQ)
BB, L— (AL, +AL)= %TOEE Al (2-18)2
IR CARIY) 2-19)
T T T 5% 60) L (2-

obH n,, G 09 ~ 097
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(4) pump2] =2 & E(hydraulic power efficiency) 7,

 AmgAASYY H  H,—AH,
TR AT W) H,  H,

o714, AH, : pumplel A LAsH= FEEA
7h n, M 0.8 ~ 0.96
(5) pump2 &S E(total efficiency) n=17,.7,,.7,2 &H o
21 (2-14), (2-15), (2-17), (2-19) & (2-20)S A Hste] AwlatA

L, 4HQ Q @A

TS T W <60 (BFAQ) T (15X60)L
(6) pump__l & S E(total efficiency) n2 &&=
H&pumpl HISZEO0 et 8 0 18 2
=

H&pump2 HISZ0 et &

0
4;

j_al

0
o

_32_

(2-20)
g 59

H

y 771; nmnh




18 2-28

Oh 2= pUMPS &8

&I C.

HoF IR n 9 nE 2ot

K0

£J| =2 7,

2|

s

o

)

3. @3719 s

= Ol

2171

ol

 2s)| =

g FASAII

b pump

-

2
=

JelBz s A

L= CH HOF &Lt

==

o=z

Rr

g
[uil}

3

ol
=

(2-21)
1.10 ~ 1.20
1.15 ~ 1.25
1.25 ~ 1.35
1.20 ~ 1.25
1.15 ~ 1.25
2-32] gl 10%E O

: A% 7] (motor)E Y572 AL

kL

JIZ2 At
2-3
V belt
belt
spur gear
bevel gear

[}

Q=
— o
3t
bz|

2|

7=

=2

=2

LH) &S Jl(motor)

00

ol
s

ioJ

IT
g

Ch WedjZts &83J12 At

_33_
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[

<
<

2.8 0ic JiX

1. =8 &4 (hydraulic power loss) =5 AH,

Uk
ki0

o]
U
<
2
4
ol

<+

ulo
0}

=t
=,

-0l Ol2= =& HHMOUA Ot

=
=

ARUN &

=
=

pump 2]

U+
<

]
il

i)

ol

<+
|
Al

Uk

Lh 2F

U+
<+
<Al
4

o)

Ju
9]
20

-

ol

i
]

i
Ll
<0

ok

U+
<+

<A
)

(0
0

U+
g

<N
41

i

2ot EF0A Zdots S=0 2

2|
N

=

<) )

= & 2-29

Lh X £H

[

1 HgJ1 [

4 H diagram :_1& 2-29

)

@ Euler °|& +F H,,~Q@ @ °]

s L2 8 ~ 20%

=

i

O
bill

4
il
<+

Q
o

el
4
u
J-

~ M

by PUMPS| 3

0l Ct.

0l

: 8 2-30
@ 3]-dAF AT-4-2] wear-ring -

@ packing(sealing) box

prn
A

ﬂ\wo

)

@ FT(EAR)R 220

(® bearing ¥ packing box2] W§Zto| ALEEHE & W it pumpoll A9l the @t &
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Ch SaEA AQ (= 24
AQ= l”Db V2gAH (2-22)
Ay +15+z
A71M, D 2 5o HHEAE [m] b 32 B Ynl [m]
l: 3 59 5% Jﬁol(u]i(labynnth)«] = Fa2 A9]) [m]
z @ labyrinth &< AH : 3 & A% 4% 2} [m]
¢ wo| vhaA sk Aol Prh

A oA (EA] vl

m] 2] Reynolds < :
PN

m 59| Reynolds < :

@ wear-ring0fl UHA LSS5 I AH
22
— A T
AH=H(1—K}) 1 % [m]
oA7IM, H:d ¥A uy u, : 37k, wear-ring©]

K : spiral casingU]®]

% oA 2-6

TIPS A~ B EZojHA L

3. J|H Z=4! (mechanical loss)

R =wvd/v

R =v(2b)/v = 2b= 3
©| Stepanoff Hl&HA]

S

(1) bearingdt packing(sealing) & X0 UAHA =4

(2) A2 &= M=ol bl
(3) packing(sealing) & X| Ot

xAI
=T =

oh packmg F2IHE MAH XA

S0l 2N 22 o Bk

LH :%a—'.dgl 3%E Z=tots

(4) Stepanoff : J|HE=AS =

o
o T
s39°2 1%

=
[=]

[==]

—/

CHYS MY 24S
T2 58sts 20|

H
<)
[w]

z 843

_35_

(2-23)

O] =% I~ —
T ==

THEw, =K, V2gH)S AF(LE 2-69)

packing(sealing) & X Ot
@old £Ch

=
=2

s
—

Al
=



4. 2 LHOHE &4 (disc friction loss) ALd

I A 3“*2 §|I*/\|9' IIHOI DtEEAE
= 8 2-31

2

= =
HE 2AH X0 %%EPE dH=S Fetlh

(3) EEOIE E4!(disc friction loss) AL,

AL, =k7u3022(1+5 <

A71A, k. A 153%]74]‘? = 1.1
D, : 93 MZAE [m
e : 4o FA [m]

a

(2-24)

R CRIEE

uy A% WpRA

(4) Pfleiderer®| & EH0FE£2& (disc friction loss) ALy,

H44 7o) YL wEe Ao sl (

2 (2-24)2

ALy =1.2x10 ° vy Dy

_36_
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(2-25)

59

[kge/m']

[ =
u T =
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213} %72 9] pump, $F7] 5 TURBOZ| Aol 2 &¥th

2.9 é*M(#EfL)l)E"%'
29} BE0] AAAEN A4

bN|

1. & Q0 28t AAHFE{EHE =
M 20 pUMPE & @, @ : 18 2-32(a)
& = Ay, @, = Ayv,,, @
017]}\i, Al, A2 : §]X—] A :TLOﬂ}ﬂ %EEI_:]ZS‘]]
Vims Vo ° H]_X]% J'bg: '?rél\—
2 MXe BFEEEE vy, u,ch otH, S&2 HAHFEL)O0IEZ O 2-32(a)0l A
im0 ©
Vo Ug
(2) pumpl AL 2t O] &At#EELHC!I R FE Ol et A(RXHE 8YH
s 4 D%} @R
@9 _ @ 2-26
Au A (2-26)
(3) pumpl =2 SO0 é> FAEEHE! BRY & Ol LEA(RXHE 8
H@26)e YA o e gol & 4 v,
Q
du =¢ (2-27)
HIIM, ¢ : S H ==(coefficient of discharge)
(4) pump2 + FAFAREHOIA S22 SHEHAQ Hi 7
2
A, @D b, wD D (D
72_771)2'172_771)2’1)2_32 &
A7IA, b A E F
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5) Bl@XIe A=zcy

Uy
u, wD/N/60 D, N,
w N DN Y
6) S QO 28t A r(»rmu)tﬂx'
4 22609 2 @ @ diste] Aelstd vhe A o] Ha, Y] o] gk
& Q
DN,  DiN,

(2-28)

% oA 2-10
SRE AT FA Fojr ALl

ol

2. & mOll &st atAHAFREHE X
(1) 201 puMPOll CHEH A XIS Euler O|E 82E H,. .\, H,.»
A A9 Euler o122 H, ., = (1/g)uyw,cosa, (p21, 21(2-20)) ©]-&3h4,
H,y oy = (1/g)uwicosay
Hy 5= =(1 / )u2v2cosa2 (2-29)
(2) 201 PUMP= X% S8 &EiJF &AH#EENO0IEZ 0IDN™ H=(p=H,,/H,,..)2
FE8SE(n, =HH,)2 Z2E8=2
Hy  H  Hyy 1

Ty = Moy = y - )
VinL - F2iine Hypoor  Hyy Hipoy Hypg

Ppen B (2-30)
choo2 H2 )
SE2 AEIIF AAHFELHO0IEZ
Uy Uy
0—2: u—2 Oél - a2 (2—31)
(3) pump2l X2 SEO| AAMFELHQ! BRO MAA HOl st AERIE 8
Al (2:29), (2-30) & (2-31)2 BHIE HelsHH
H, H.
L (2-32)

ui/(2g)  ui/(2g)

(4) pump2 X2 SEO| AAIMELHC! RS MLAE AUl st LEA(RXHE 8
"
w?/(29)

HIIM, ¢ : LT H=(head coefficient)

=1 (2-33)
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b AAREEHE =

5) 82E HOl st
2] (2-32)°) u, =7D,N,/60, u,=nD,N,/605 st gFzlsta
H, H,
DIN} DIN: e
¥ oA 2-11
FAE 2B FA FHAL
3. 55 10| 28t AAHFEBH)EY =
_ 5
2049 PUMP S22 Al L, =~vHQ (19 : P9) & n= R
2|I-2|I-
N, @ Yoty @y
= 7 Mo = 7
PUMP2| X2t SE0| 4AHELH0IEE = n =1 & BH
Ll L?
YWH, @ N Yo, @y (239
(1) pumpl FX2 SE0| HAAFERELHC HRe === L0 st
Al (2-35)011 A (2-26)3F (2-32)2 S & 2IoHH,
L L,
Al’huif/ (29 ) 272“2/ (29) (230
(2) pumpl RX2 SE0| AAAEELHC BRe === L0 st
L —
A/ (29) 1" e
GIIIM, p, : EFH = (power coefficient)
3) == L0l &8t AAHAEREHE =
PUMPS| X2 SE0I AAHELH)0IEZ
A (DY u, DV
Ay 32) uy Dy,
?1o FAS A (2-36)00 WSt HelotH
Ly L,
53 5273 (2-38)
Y1 D1 Ny Yo Dy N3
¥ oA 2-12

SIS A~ FA ZojHAL )
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2.10 HISE =003 8T () n,

(1) 20HS PUMPI} A AN IF &2 B

b S QU B AAHGERNSI Al(2-28)01 AR EHCH
L 2= Hol AAFARELCL Al(2-34)0)
r
r

2 g
Ch =S L0 28 AAGEL)S Al(2-38)0] HRIBHCE
2h) Of2H Al(2-39)2 R3Ot ARIE 00 BHCE

Al(2-28)Dt (2-34)0lM D,/ D, S AHEHH,

1/2 1/2
ML 239)
H H,
OIDIM, AIEXIC 3lAL, R, MAH : N, Q, H,
B XIS &L, RE, MUN : N, Q, H,

(2) HISE n,
oh HISSE n, SHA
Al (2-39)2] ABIEXIOIM N, =N, Q =@, H =H,
B3I M XM N, =n[rpm], @ = 1 [m’/min], H, =1

[m]Z CHRIGHH HclotH,

Q' |
n, = IV 37 [m’/min, m, rpm] (2-40)
O % Q7F #&stH HE=E n 7t AAHENL, % Q=02 HEZ n, =0
@AY H=0 = HEE n, = oo
Lh BISE n, o Ho
st 3EIE A (FD)N 2NMEHES)E SAMAELHEA StHAH O AJIE HR
Oof, &2l S=20AM S XES WAHE M O &I =0 ™H0F & 3EEE HS
QCIEO0l Z=) 3™ H| = S(specife speed) £= HlW3|I ™S () n et S
Ch HISE n Jt 22 3= 2F SAHFELHE0ICH
ch HISE n,
® SIS &S LIEtWeE EE
@ pumpl A=2 LIELH
® zHQ 3E+E AFS=0O 012
0h BIEE n 2 pumpl FXE2 SE0| AAHELHE H= ZZEoHH, pump2 3AJILE
3|0 et BotXl 2Lt
Bh st MY H2 210 ss(n)E 0l st a2 LIEWAH S JCH = 08 2-32
A ZELY Mole QUK 208 AIESHT
Oh Ctet )Y Molls HUHA H/2E AFREHC



T OE 299 &S n,

ng =<&n, [m’/min, m, rpm] (2-41)
1A, € ABAF o ¥ 24 F1

H 24

n ol =< 13
m’/s, m, rpm 0.129

{/s, m, rpm 4.08
ft’/min, ft, rpm 2.44
ft'/s, ft, rpm 0.314

US gal/min, ft, rpm 6.67
Imp. gal/min, ft, rpm 6.09

¥ oA 2-13 & 2-14

FAE ~aF FA

olH AL !

(1) B4} 2FE Y

o o

211 HISE 4, PUMP 84 2 58 10 2

oh DB LH, AN SO pump ST HISE 1,0 240 HCH o A(2-40)

Lh X&) 2E, H(K) S22 pump 3| &X} : HIH
(2) pump XS EF XNEHN =
7h) 3G W, 200 FE] pump 3 AA A

= n,o 20l ALk = Al(2-40)

AntH oz 7 A5l Hlsto] Fo] Fuf
) AR G, Y TS pump B AAF - ARt o w S X Gl H]sto] Fo] A
() HISE n It HESF pump 28X & XS0 Ui EX=W S+ XS

HE HEC = = 2-5

7]') H] &2 nsgl He - PUMPY H a1 _9_*5(77)# R wje] ok, G 2 3] H g

H&tet 20ICH

¥ 2-5 7k PUMPY| H|& =9} 54

_41_



= 12l 2-33
: PUMPS Skt 2A0| J|=0| =L

I
o

(4) PUMP &4l HX &

Jt) PUMP

¥ oA 2-15

b &
XL HAHA DA

SN

2.12 3

St
S

1.

s B

29 Zol(ES=z2 Z20l)
29 M= HI

oh
Lh
ChH

SEXS LH-2AHS OHZSHA

il
0
A1
<]

KO

B

0l
Rr
3l
Bl

il

Ar

9]
r
H

o8

i

MHr
iy
o8

o)

oI

Q=Q+q+q

D 3R 7] vb2E# 9 liner ring

D 3AE ot Z1 AHA

q

i

’

q
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(1) 2 pumpOl A EH X2
28 pumpOll A ¢=(0.01~0.08) Q, ¢ =(0.01~0.07)Q 0111, ¢q+¢ =(0.02~0.15)Q I} ZIS=2

=

Al (2-42)= THSD 2 LH

Q =(1.02~1.15)Q (2-43)

3. 3|&X BossF2o FXE 4,
(1) B®R MO 7, [PS]

(2-44)

o714, N : 335 [rpm]
w : ZEE [rad/s]
T : A< Torque(3 A 52| HE% moment) [kgrem]

2) &Y Torque 7
Al (2-44)Q] ZAHACZEH

z

T="71,620— (2-45)

(3) 3 &I BossF0l key E0| 2= B3R SEXE d; = 24X IH LHFELS)

=,
=9 Torque 7, S&HH+2 L AE HISE = 71 [keg/om]2 2HE 0| E5HH

p =
T=z,7 @
Zo| CIpi0] FEO YR ILBINL 2=
zZ Wd? @
P16
oA7IM, dy - F9 A&
A @8 A @O0 tHYStH HelstH.
T= mh T ©)
16

4 @% FAE dyol dakel Felahw,

dy, = {/ 16, T=1.72}% % (2-46)
T
=

g 7. 8589 &

2|
=]

uim
010

=

(=l

Qb



4) 38Xt BossF 0l key =0| U=
oh 31 &Ol = L= 5.2 31 EO|
@ key & : SIHXE DHAIII| ?dHH k

L Fo] A& AAd ol &

ey =

S:i:10—02£—11i;075 (2-47
g~ L0702~ 1150, -47)

4714, b : key®l YHI(F)
Lb) S &Xt BossR0ll keydt U=

AN

t: key® F7I(Fol)
39 sXNE dy,

Al (2-46)2 E HISE S8 7 A0l 07572 AFESICH & A(2-47)
16 T

el N (2-46-1)

4. 3|8 Xt Boss K& d, = 12 238

3|72k Boss A& d,& BossHo A8 d[(2-46) 1.t} Fopstmz

d, = 1.8d, (2-48)

o T

1) ==0| 2SSt 2= R &I CHAIE np (Ote Xt np : not penetrate)

" U (2-49)
7|14, A : Az g WH

v, AR e RS = FAT A5 10% ~ 20% Y8k
Lo v, =(1.1~12)v

s (2'50)
Q) 50| &#Sot=s 324 &I XS D, (Ot Bt p : penetration)
A% o g ok
7(D*—~ &)
Q =Av, = 1 b v,
4
D,= %erj (2-51)

A7|A, d, : 3|HAF Boss A&
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o
fol
ra
Z'-'
»
1o

1

2XNE D, = 0 239

(@)

)
O™ 239 HFK N YTNED BRXE
M) AR 29 YIRXE D,

D, =(1.0 ~1.2)D

(2-52)
o714, D : 3Aake] HAF
(2) 8&x 2o BZXSE D,
D, =09~ 1.0)D (2-53)

o171, D : 3]7ake] A F
3) XX A EAXNE D, (OFeh R L : Leasty = 18 2-39 (b)
BIMR AN APXE DO B B FMX NS BRXEZE D, o &
Zeh Hele 22 AJIZ HZE HiM @S5 MHAIIH s Holf

7. Sl 22 HIZXS D,

= & 2-40

p.S|

o

fr o

(1) 3R 29 BIRXE D,

DN _
4 u=Tm 8 o3l

60u,

N (2-54)
A71A, u, : HAA Ao MEAEe] YFEE [ms]
N : 345 [rpm]

D, =
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2 =79 FFEE w,E ot Y¥HY
oh OIEAUM &2 |FEE w,E Fots Y . OJ8 241
Uy = Vg, T Wy, (2-55)
Vom Vom
Vs, = = 2-55-1
2 tana, 2 tanf, ( )
A (2-55-1)& A (2-55)°] tidste] et
Vs, Uy, tana, +tanf,
= = 2-55-2
“2 7 Tana,  tang,  >"|tana, * tanB, ( )
v
Vg, = — 2 A (2-552)0] tiglete] A,
tanao,
tana, (tana, +tang,) - tana,
=y, = 2-56
Y2 ™ P tana,  tang, V2u tang, (2-36)
FAY FAAE @=90°%1 A9 A Euler ©]&FF
(220019} 3 AAF E79 SRAAF (L™ 2-41)9v,, =vyc080, = ©]-&FH
1 1
H, o = |— |Juy0,C080, = |— |tyv,, (2-56-1)
g g
2 (2-56-1)S vy, ol tidte] A2 stH
Vg, = -
2u U,
2 257 A (2-56)°l Hdsked wyel diske] Helstd
9gH, ( tanaz)
Uy = 1
Uy tang,
. |1 tanay,
f— +— 2_
Uz g thoo tan/[jz ( 58)
D ay : 79 FE45= 0 5-30° = AT = HE 8~15°= F}
@ By : AR 2o E74=
Lt) Pfleiderer®| Euler O|E+=% H, 2 OIE&8 =5 H, 2HA : 8 2-42
Wr%
Hyoo = Hy\L+ —2 |= H,, (1+p) (2-59)
AZIA,  my o AR T WHAE z o 3R] Al
v AAAS p YA e
S A Ho5 Edhste @ A Al Fol Ui A

SZ/rzrds o 1%

T

_46_
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_ Ty 1
D e BAR N 5= [ rds= (i)

@ COtU2I0l U= pumpll AEH S @
¥ =(0.55 ~ 0.68) +0.6sin/3,
@ OtU2I0l = pumpl AEH > @
p2CH 22 2 g2 ME

= pum
@ H,2 240t FEHXK

_/’:
® 73/8 gkol & u|
® 3][AF Zlo] & vAlFo] #HE U
® 0INEHS u

A1 A@22)NA MIHAS p=H,/H,, B2, 2(2-59)F
11
w2 1+p

1+—o
28

p= (2-60)

HQ20)NA my, = H] 7y 0| 25, Hys= Hy, = Hn ol &ste] 32 5 gl
® 8 &g g, okl E 2700 dste] ik

F 2-7 AAPUMPS] 7,

PUMPY &5 T8 a8 9,

Volute PUMP 0.5 ~ 0.65

. 128%) 0.6 ~ 0.75
Turbine PUMP

=R 0.7 ~ 0.85

@ Euler O|£5F Hy, & ¢=H/H, o4 48 78 5 ok
%

£9| PUMP : ¢=0.6
%= 3,=25~30°, D/ Dy=0.5, 22| ZH] b,/b,=2.0~2.5(1%2-55:p85)% I},

@ SHe FLAET y=90°2) ZR &M Euler O1E+5 H,,,

2
)
1
=

2-20) H,,., = (1/g)uyv,cosa, ol 3 A2} Z9] Sabzbe(d 2-41)00 4 9

050050y =ty — Uy, COU, TAAE TheIeke] A el
2 2 2 2m 2

2
U UyVs,, COLS

H,. = 2 UgUgy 2 261
g g
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@ 5l@4 LW, = 79 FFEE 4,0 LS [

>
é
@]
=R
@
o
rh
4
1N
H-m
>
g
ro

209 2325 6,0 Wet K8 Qcwv,,)2l #Hal &) CHSD 201 B
® [, >90° 4 Wl : vy, cotf

A
(e
il
%
s
=

= el Tl wet Frhs)
® B, =90° & ® 1 vy, cotfy = 02A ., = -t Aol 4 s

g

® By < 90° A W : vy, c0L8, > 02 H, = o] Zujgel g st
® BE A BH=
_FAA We) Eae F7)

- A SRS vy A HH[TE 2-43(a) L), L 2 energys U
- =

energy = WEA|Z W] EH% FIHET
- Hyoo 2 S7VEER &S Rty (H=n,H,% Hy, =pH,..)

| AIE eI (082-44)

)

VZs

ap=dl Al sttt

O

- Stepanoff= &&°] £l A&2Ql 319 E54% (3, = 17°30° ~ 27°30°2. 2 #%
- A9k pump A EF4E [, = 20° ~ 30°
- BE o H374% (3, = 22°30° ~ 25°
© 219 EFAS (5,5 90°2CF M Y &E 0lR
® 17 245914 By%kel ASFH H,y = 00 F o a8 S7HANE A(2-22)9F (2-23)]
A1 A 2220 Al 22,

G B i
Hy., = 29 + % 2
9 Ae Hy,, = E—dd)/2g+ (Wi —w})/29%} Hy,, =0 —01)/29 02 EHH T
Hypoo = Hypyoopy T Hipoo, (2-62)
AN, Hy..,, : A FHEE G ST
L 3 wx g-948 4 33 Ax o E2o] U Wl 7)ol ore =7}

o

A=
- [¢)
H, ., : =779 S7F = il 2, $EF=ZdA YHenergy= W
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® W5 =(degree of reaction) p
F A7} pump 3| AR FE W= A A Y] el g o
p= Hyeop Hyoo (2-62)
® 19 2-45 Wk =(degree of reaction) poll gk A
2t 5 WA

= W ®sE YEkd Aol
& [, = 8930 oA FAl2 FETEay=90°7F o] v,y,=0 = H,, =0(22-57) : A&T7}

H=0AM 252 FFEE u,E Fols ¥

ohH &=
u, = K,v/2gH [m/s] (2-63)
A7IA, K, AZAF = HEE neol A s B
AT [, = 22°30'2 MEE 3

@ K,= Stepanoffdt 212 =7

S0l 2oto &

8. &I Ao = =z
M) AT 212 WA 2= pump BAU(E 2-8), BEXS II(E 2-9)

o A&H&ICE
¥ 2-8 9Apumps Az} ZAF (&= nol )
HEE 100 ~ 150 100 ~ 150 100 ~ 150 100 ~ 150
A=A Z1e] w = 5~6 6 ~ 7 7~38 8 ~ 9
¥ 2-9 94pumpY 3AA AF (FAR A7) RFH)
3 A= 77) S == o
A=A Z1e] w 4 ~6 6 ~8 8 ~ 12
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(2) Pfleiderer2| 3|&Xt 29| D= » &E H&HA
D,+D,  B+05
D, D, sin—y,

2=6.5 (2-64)

9. 3|MXt A2 SFH
(1) BI®X 202 SHE W20l 2Ash BT
(@) B 210 : 318X 209 A S

¥ 2-10 A=A A9 HA FA [mm]

At viEAE D, A A Az = FA | Aik AR FA
B 3 2.5 3~5
200 eft PES 2.0 3~ 4
200 1% ek 2.5 4~ 6

10. 2 & A 2 K=

1 &z A

t, = (2-65)

714, D, : FAA 2o PrAF
@ T A YRV AL 7

T [F-2F] (2-66)
tl 1
A7, o B AT AFEF T
S
17 Sing, [m] (2-67)
o71A, S : 3 el A T [m] By 2 Aol TR [°]

-
a
ogr
=g
c
<
=
i
I
)
>
HU
S
0
el
2
Sy
He
Q
1
pal
1>
L
x
z

Ch Jt&st n 2 gt0l BYetite] F= & (2-66)01 2lofl HESHCH
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@) BlFX A9 YA B

7h #2dak 2o 7 EH A ATl digk Ao A, A, dF, AR TFEEE 47
v¥%ou, ww), uug, v, o, 12 L, v T o) utu, I oo
, AT ARE s olet dt

W S 2 AT F AFe) §A S50} 0] FAG GBS ol AAury wach

th 29 9TAE f,

%l )
rlr
=)
i
do
iRy
&
il
o
=)
3

v, =vsina=wsinf (2-68)
vy, = v Slha; = w,sing; (2-69)

2o dT4E = A@2-69)E o8kl Adelehd,
vy v, sina,

m

(2-70)

tang, = =
Uy —V;COSQ; U — V;COS0y

O #9494 o= 90°% 714
FhZ a2 FAE 3o Y ARl A ] HAbe] B Mol ofste] Wl 7] wie] 90oxth
A, = 90°= 7FQs] 2o e 35 Feta, AAR G AMgRg 25 A7
o wu.

22700 FRAE = 90°% sk

tang, = o SB = tan_l(ﬂ) (2-71)
Uy Uy
2l (2-68)7F (2-69)F
v, =0V Uy, = Vg (2-72)
o= dele vy, =v, =v7t Bk v A4} A7) Fadd v, 25009 719
2oha g & gleoww
Vi, = U, =0=0 (2-73)

29 T8 TAF BSE Qe AFRHe] gasnz A4 2 YTFUAY Fak
72 FAstelok ek mebd, 4273

Vy,, = TV, = TV = 70, (2-74)
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=5 (2-75)
22-74) (2-75)2 2(2-75)°]

stol 2] Q1T Gl el gl she

, 6070,
B, =tan DN (2-76)
21(2-69), (2-70) 2 (2-75)& o] &3t thg Aoz W3}
Vi 60v,,, _ _, 60y,
b = Tk Ny TR N @-77)
o714, 12’ = 0.85 ~ 0.95
vy, = (1.1 ~ 1.25)v,
L vy, =K, V2gh ol lstel Adtaw Hrt
= Klm ;19 2-4691 4 H[EE poo ik kg gttt
4 3EX A LRE b,
Q =Av=>b, » 7D, * v;sinq
b= 7D, -Cezjlls,ina1 @-79)
71N, ¢ : A FrY
oh s

o= 90°2 It
@ 202 SHE Dotk 22 22
7 o= 90°= S vy, =v, 13, «

- aloE-] Lﬂ]O]]T‘:— Vim = U

olmZ 2(2-79)%=

@ 219 SHE efst 3=
AI4NA v, =v,,/7 =v./7 OIEE oA 2(2-80)0] thste] Aelshd
7 ¢
by =— Do, (2-81)
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8 2-51

HEX =

29

21 ol
A B

(5) 3=}

g 2-5101

Ell
iofl
KiD

10

ol

’

M &S v,

o
TT

<

=2
=

Ch 22 &) =201 S2HA0l =0tE

)b1 * Ul’

Si
sinf,

(ﬂ'Dl_Z .

m Db, ¢ vy

Q =Av=

(2-82)

m D,
m D) — 25, cosec3,

./Ul

X0l &0t

fall
ol

t

(2-83)

A=

]

<
A4

A7IA, f,

(1) &

(2-84)

o mEAE

]

N

],

iR |

1714, D,

O
4

.

nod

ol
Rr

() 2&x A &Y

(2-85)

[5-7+4)]

(2-86)

T A F7 [m]

=

Al

9,

o714,
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Q) dx A EFE b,

Jh 22 SHE Dotk &

]

ro

=
Q@ =Av=>b, » D, * v,sinQ,
@ q

- 2-87
D, ¢ vysina,  ThHv,, (2-87)
4714, @ 1 A 4

T Hx A7 (224N E79) AFEE u,e

e

Uy = Vs, COtar, + vy, COLS,
Uy Uy
= = 2-88
Yam ™ Cotay, + cot, ( 1 ) +( 1 ) (2-88)

tan a, tang,

Vg & TFE Aol olale] A Ut
Vo, = Koy, \/2g—h (2-89)
= Ky, : 19 2-46014 &%= nol tigk ghS Aot
Lh 2l SHE elgt 32
Al2-87)0 £1(2-85)2 AHZ 5t

TQQ

by =— Dyvy. (2-90)
@ 2HI A 2L X+ 0 O 2-53
X Ao 27 dEHI+=

25 18 2-53001 HEAlst s &=L

12. 38X XIHIE
(1) slERel X% : Hel O
(2) D 2-54 : HLHO 25t
(3) D& 2-55 : jBs s2 o

b R RAE : ARtom a3
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2-14 JAAPUMP OISl Y

1. OtLHAlel E4
(1) NS 3ol HIZEAN LTS S0 PUMP 20 2&5 DH
) SHH Ol A
DU E)E 22 ¢ M, &8N U2 RHS H55(2S) energyE 2 energy
2 3ote 9SS sthh L Otsst a8 = o)
2. SHLH ISl Xl
= Ot Xl : SHXC XHIF 2D "lwA 2ot H Z2HEC
1) ANl LRXIE D,

a8 2-63 ) A

(2) St BIZXNIE D,

7h tZ e viEAE Dys A st = &8 FA|W PUMP 2A17F AAA v 4 A A

Dy = Kp, * D, (2-92)
A7|A, Ky, : AF = 17 2-64004 T3k
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(3) OHL2N O YRE p,
b SRS YTE h o AR FFE pyurt 2F A A
L 2YA 9159 ofstd W

L 91X 7t oSt & frdio] whE Fel(frA)e] hHZ o Bold w, 128
freeta ®eti 24e o,
by = (1.05 ~ 1.1)b, (2-93)
4) etLi2lel &% b,
7h RS ETE b, = RS ATE b
h ehpRe] &7 b4% o Ao Haw A
by = (1.1~ 1.3)b, (2-94)

(5) 22 = 2
7h 3 dake] e 2ok BAY Tk W = Jlo] TEEY FALE HAERR TS x4
z

6) SIS YRAE

b 2 & XHOIA

Lh OIERC=Z 3NMIe REAS 5, o oA 21T 5, = 20
Ch &XZ 22 =L SHOt SS0l &= 0Id 20l I HEN ==[E
2oy 50t ¥t = gy 4,20 B 2 0l T 00F S
t3 g ’
tanfB, = K5 o  tanfs (2-96)
3
A7IA, K, @ FFASF = 1.05 ~ 1.25
Dy
ly3= 7 UL Gl A A5 9] = [4] (2-65), (2-84)] L
Sy )
% = Sing. MU A+ AFE Ao T = [4 (2-67), (2-86)] FaL
3
of7]1A, S : tWizlel 4
tanfy = =% vy, : IS GRS vy, ShIE) ETRE

Usy

A71M, By : BAAte] A EI WA YT Aole] Fele] B

ty—0O
Vg =gy + — D 0y AWA R ETE QTG T
2
Uy ™ Vg, COtﬂQ 21/) .
Vg, = =2 j=———— P=0.6+0.6s1n
3u 1446 2’11_(D1/D2)2 77[} 52
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ch U2 E Turbine pump :
Oh d&

& Turbine pump :

OHY2IOl YPAE B, = 5~10°
OrLfZlel AT B = 15~30°
2L AROIS] 26 ay - O™ 265

as =ty ¢ tanf, (2-98)

By : RS YT

2-15 24F&d(Spiral casing)

1. 2tF&!(Spiral casing)2

() sl™Xe H(Z) F2

HIHKR)S 20tA S=
(2) 24F&!(Spiral casing)l| =&t

M XUA L2

|(volute pump), CtLH
2 8g

=M £5(23) energy

18 2-65 et

3._?[:}
= OfLiZle] &S

F

L Obsst 22
2. 2t F &/ (Spiral casing)2| JI=& XIS

1Al ﬂJ|ﬂJ mOII

lll|0

209 F(Z) F2

(o3
=

IS

& energyE 34=0t= SE

ol

tOd)

a8 2-66 2AF4A2 JI=& XN D

(1) 2+F&!l(Spiral casing)2 JIZ& XI& D

Jh) Spiral =&12] 20|
Lh etRaol 42

=M QUL JtE= O
EOZM &I HZXS

D,2

Ch SEAQ JIZ8 NS DI SFKl BIZNE DAl S : B
L Bol UR ow : g4 ol eyt AFL 9oy

XIS

[ (turbine pump) il A

o

ro
(W

=

O| Spiral A& @& 268014 0=)2 KlLt=
Ct 3AHotH S8

Wl

3

S,i_]



et) 2t= & (Spiral casing)2l JIx=& XE D

D. =K, + D,
D, : 3]3zte] ugA

o 7] A,

(2-100)

3. 2t F&!(Spiral casing)l| &

(2-99)

HE 4
(1) tFalo 2 2F2 HHA . =FHole YMUEF&R)2 20l 2ot &et {0k Stit.
SET0IA YAE o] 90| D, IINSAE Qoo g2 ZIIsI ECH
2) AF4 L 2 222 SEHE LS| oA . AEBEHA Q= Av)l (HEU 2l5HA
SEDNA o P2 SRS R, INARN Mot HHHS B 2K 0k S
(3) O|2AICZ HHAZS Slot= 28 . 18 2-68
StEALHS 229 BtXE r 0l JUHAS & Yeol 7= o 2t otH, Axr &8
=0| O[E20ll 2loH
rov, =44
O ZtHIOF ULCH.
SLEAl OHEOl WIXIE 1, 2SO SR UNMS BIZE XIS, Dl4 SR
AAd=b, « Ar,2} 31, 0] SRS Ssts Yoy Q=
szf v, + AA
nAA
=r eu, . (2-101)
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OIIIM, 2FA 2l Spiral A& OOA Ol SHHA AANXIS 2 &0t ?3060 02z

. = 260 * @ (2-101-1)

A7NA, Q: AR £& s2r 4%
Al (2-101-1)2 Al (2-101)0 HU B0l Helste

o

%) . 2 AA
360 R
L =300, A (2-102)
S ALY s '
O AFA HHAZ AHAMSGH| fIiM=E ¢ E F06H00F SHC
@ ¢ AFA HH A 2-61)0 Tet Ch222 H 2-132] HAHAO 2ol 2ol oF StC

4) &8AH=0A
hH et=4 LH

19
okl FE
o
q0 Mo
>

Lh otE4l &30 SN 4, : 10
Q
Al:’U_

(2-104)

_59_



c Lo " 2-70
(po
A = — e A -
A71A, ¢ spiral AlROIA A S Freteal sk H7bA 9] 7
AFEE 45°H RS ES ALZM, &2 HHNS 4, 4, , A0let oft1l, 2+ &
MRS ATE 224 ¢, g, - 5 2t B Al2-15)0 2I5H0d
8x45°

7 145 °
o A =g A A= e A = A, (2:106)
4. 2 F & (Spiral casing)2| SHHX| =

1) AZAC YPE |

oh 3IERSl EFE b, 2CH HOFEHC
Lt) Volute pump2l 2AF& LR= b,

by, = Kps * by (2-107)
o714, by : 3JAAS] EF4F
Ky - A5 = 39 212014 73
Cl) Turbine pump2| 2AFA LR=E )
by, = (1.1 ~ 1.2) b, (2-108)

(2) ADA(RLDHO| B2
Oh) LU0l HFAZ
h S Y
Ch JbE OlAHR QI(£ Al HO2 0 = 25° ~ 36.5°
ol nz shwdel Bz 0= 44 4%
e 2/ Aez dide guz o= 2 49

— =
O W&EE not S5

@ M&E n 7t 2
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5. 8512 FELT ¢, - 08 270
(1) ASANMN SE79 flange PEIK ALBO| FT= ACS =04

(2) =79 FEUT g,= UFAY U2 OHE =S B2 5°~6.5°0t Mg

(3) =72 F=AE ¢, 5° ~ 8°
Lok &9 g A XFE 7FORE nozzle do] o] ¢ 2D, ($ET AF)LE g

OF>

2]
4) S22 NS DIt e HA SEF2 EE2UE ¢t 20 2 B2
hH EEFQ FEAE

LH) nozzle Z0l I = (3 ~ 4)D,

1) BIEXIIF 160 A0 =2 (axial thrust) 7,

HEQY EINAY 2-74)2 &H =E(front shroud)t =H = (back shroud)AtOl0l &HE
ot= 0 X0IJF 2MSIERZ, FE0| SLHELZ(AE oo 2 HEEC. 0 =
=4 7 9 2=
™
7, = (& —d)p —p.) (2-09)
o714,  d, : wearing ring®] A& d, : Az A&
p, Y 2 (suction) p o BAAR el #Hgshs b
(]
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Ch SXIL &0 LS I SLE2=
ExE vl 2oz XEo6tU, O g2 G 3 X 2Lk
=20 2-111
P ( )
A7|A, w3 A2 F(eye)dp T FWE {5 Q : ¥
4Q
V= ————r 2-112
l ﬂ_(dz_dz) ( )
2) 3 EXIt CHEH(nEHRl B R =FZH(axial thrust) 7,
T.=nT, (2-109-1)
3) EFZ(axial thrust)2] HE 2 0|2 &= U= LY
Jt) trust bearing0fl 2|8F ZH
Lh 3 &Xel % =0 wearing ringS & X|6l10, £H S casing® S0 S
£ REOIH & SE2H9 AEXE Slifls &Y
Ch alMXte] SH =8 possF 0l EL 2 So6t= Y (balance hole)S LHH =H0U &
&0 ]
ch SIS EH SHU LAAS 0|H A2 ZO0IM F2H SH 8ol 228 2
2APlE gy O 2-77
Oh Ctet pump
@ self balance &8 : (%) XS Bh(F)+=E P YSOZ HIE = O 2-75
@ AMXNE DEF 22 2oz HiLEst, =E S0l balance discE & XI5t 2T
QEXQ L2 NHHE=5)2 Sot0 SYLH Y 2 sttt = O 2-78
o2 3 %™, balance disc( )} casing®] Fo] A
E Faz, 3 daE dzo g2 Pojdit) wel 74
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@) B'X

[e=en) |

| & &2 = (radial thrust) 7). : Volute casingS It
SAl Ho RFHSE HHARII= AUGHA

& pumpS Z2(OE 2-79)

Ib) Volute casing= IJt&l pump : 2A4F 2
L o WX E ek =¥ (radial thrust) 7).0] 2

RS [}

ZS(radial thrust) 7,

w
1)
T
=
=
=
=
1o
0Il
1
s
ol
0
0
10

K : F&Q o et Wshs A3 A
K=0 36{1 - (3)2} (2-114)
Q,
oA71M, Q: AR £Hg s=2¢ /P
Q, : Bt TE
ChH BHAIE &2l =H(radial thrust)2 =2 22 SIHAIZA
ch =2 2 2ot LY : 25 Volute casing S0| UCt
g /it

L ¢bd3] WA 5 Wbeke] F(radial thrust) 7,

[e]

b &L AFF2 wear-ring FE
Lh =8 BEI=7
Ch E*(iﬁk)EOﬂ Mole 5=+
P of d2t0l ALBEE =2 & COY pumplllAde TS

ct) bearing ¥ packing box2

(2) pump2 2|F =4
Jb) packing(sealing) box
) FEZ=E AQ = EBHER) 82 F
AQ= l”Db V29AH (2-22)

)\2b+1 Dtz

H2EH) : DDA p5s5, note p35

(4) =S (shaft seal)& X

Jb) Grand packing : 12 2-80
% =49 5l packingS 719 F vlZ2=d 9l packing

19 2-81 mechanical seal

713 2-80 grand packing
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2 pumplil AFE = 08 2-81 & 2-82
S48 XA 40| o &

L}) Mechanical seal : 0
(1 Mechanical seal2 =t 22121 0|N&HO 2I5HN
@ W88 = 0¥ 28
@ 23 HHsS Ol= sprmgOI S N 2AMEHC
® 3™ ringdt D& ring ALOIO OINEHS S A SHCH
@ motor pump0l AFZ 8l Mechanical seal : 12 2-82
CH Break-down bush : 02 pump0il AtS
(D pressure break-down bush : 102 pumpl AFE = 118 2-83
@ % ¥ 5 FA st 1 AFE o] &3t FAHE FFAA7]E bushing®] FFOE
M HE2] pushingdt} 58 ZA 3o}
L& Ed9 5% Fod : 59 Hsoly Fo] AAS W, 2FHE= 2% 9
}\1-)_?,]640] ot
= WAL, ring F2%9]
2o HFHAA FES BA
A

® ring¥} shaft sleeve(=bushing)®] "] Fol 2 Aoz FA
AHT AL ringS springS 2 sealing retainerol] H o]
L A3 os
(© ring : pin®.= sealing retainerol] LG o] QA I HetA] =t}
& 3o},

2+e] bolier feed pumpoll <+ Wol Al-g&3ht}h

@ &1

1% 2-83 breakdown packing box
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: 18 2-841F 2-85

al

Ar

-~

ol
H0
K

o
RO

o0
Kl

K
K0

-

a

w0
Ok

K
of0

FAl GO

10
RO
oll

i

RO
0
ol
o

—_

%
KJ
)

PUMP2| S4d=48

st

e A0 2

OEET

)1t

HRM(H~ Q2 QPE (4,

: 18 Y& (normal head),

@,

[,

K0

b MZELE (shut off head) 7

e

L0l LIEtLEE

ol
s

: pumpOllA 2

_|

x
Ar
r
0

9

of et &8 Hot 4

L

te

=
S

H. .01, 2& Q0|

e

F

&E Hot &

of et

3

e

=
S

2D 2 A, HELE HE20 =D, 92 Q0

2h fla(ErEH =

)

0

00

i
iy
[

o)

0
%0
on

Ju

02 W BEe He

H~ QS

st . a9 2-85

Ge A

-
it

L utg & 74 7] fisiA s

o

= o] et

3t

T L/ (A3 /9)E A&
s B

A

® &4el o

-l A

=
=

714, A,
@ ¢=H/H,,,,
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3) =3 pUMPY =S4 2H : O 286
2D S88 5, 0 e MUN 7, 2SS [, 88 S JIEO2 W2H|2 LIEH
4) HBH(&N) E4 =& (complete characteristic curve) : 12 2-87
H 250 2, SF0 RE=S &0 28 LF AN, 28 torque(2 &)= LIEHS
Lh ML, S, torque, 2l ME 2128 11 JIE L0l iS22 HEE(%)E LIEHH
Ch 1 &8t : PUMPS 4, 3N, 3729 2MET
2H) 4 ABH : PUMPOl S, M3|F, 20 28 HS(ENERGY AH))
OH 3 AlBH : PUMPSl S4, Si5|F, %20 SHH (LK S4)
= torque 0%2 & : PUMPII =XIZ2ZM 2 =& &AHH USS HAl
Hh =Z& & S2 HA&0 AtESE



2-18 & PUMPY 2

1. B2 H 2 ME =& (system curve of pipe line) : 12 2-88

v
Al (2-6)2 H=Ha+(hd+hs)+£=1{ +H'2 HEstH, 02

no

v
OIIM, & 2445 Hl':(hd+hs)+2—d0||].
(1) HH2H 2 &= H(system curve of pipe line) (4, +H') ~ Q
(2) ValveE dMN(EBE)E 22 2&E D
Jb PUMPS 2EH =S8 H~ Q2 HH

HetHel Met=d (H,+H')~ Q2 wdE DIt 2&FO0ICH
L @, : valveE MIH(2F)E ZR2 S

(3) ValveE 2 NMIH(ER)E ER2 2EE ¢
Jh PUMPSl $E S H~ Q2 BH&AHS Mat=d (A +H')~ QA W& 2HEFO0ILL
Lh Q. : valveE 2& HM(2[H)E R S=
Ch H, : K Q.0 et 2Z2(pipe)0ll st &+

A
=T T

ch H, : =& Q.0 THE valvelil 2t =4
=

[m=]

(4) ValveE 2tH05| 2= e 2BHE 4 = HE

Jh PUMPS ¥XH=2H ~Qsa+ BH2 ISl ME = (Ha+
Lh Q=0 = HZE

(5) Turbine pump, Volute pumeJ 2

b valveE 2t85| 0t =1 AMS8 = valveE AASI E0HA 2N

L AAQ=0)H, Fo] Havt HuR, TEE AEF]

S8
!
Q
10
£l

0

I—IA]I,

Ho
iy
o

40| Ch.

F|0

g Axe FHoR AFHY 9

A



(6) =5 pump2| 2H
S g/ X L=Ch

Ih HME(Q=0)0, S20/ 1S 22 A pumpHE AlS

(7) pump?2| AlS

o AsE HHl=(0E pumpets) pump casing =0 HXOF 2t& S| THH
Lh AMSE H0l= pump casing =0l HHMO 28361 AN UK = B
Zoll Al
} oo

@ priming(ZZ2Fo] W :pumpell NA HF)S T A E AL
g T3 ) e

PN

T

@ pump casing ol F7|7F 9lomg x|
@ 3 27E AA Eell A JA F oW pump A& T
(8) pumpl| 2& Al =2JAtE
Jb) bearing, coupling & shaft S2| &AEHE F2| AH 2F
casing S0lA =&0 =2

h SS&XI(FZ packing box)2| &SAE], S,
O Sol, ed&Y SSEI(ELE)S SotH 2Dt dt=X0l ot =2
@ S22 L3712 WAL NG JA=XE &el
@ s P E4YH Ol HOUZ 1.5d(d:E=2 X)) 2010 A== ot E
>0 A5l2 QI BI|9 AS 200k &L,
Ch &pumpll M= HARE ME2HS GHAl =0
L ZAI2 MESHS oA casing 2 HRIF HE 22

e sfof gt

ojgtol M o] FoAX R, HA o]9f9 ¢ aE
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OH
oD

Alpump2| A

el

1)

H 2CH Ol&r2l pump

St
=

ez

1

<

]

Z<20 200 OI&2 pump

=3Sh
—= =

stob AM 10HS pump2 M 2O 2

0
i
OB

10
Bl
&l

& 19 28H)

n
=

& SHBH(

oD

R0
4]
OH

oD

Ol &I21 o

ol

o
=

@ 281 PUMP :

: 18 291

&0 CHE pumpl HE2H

(=
=

Ch

T
Ar
X0
ulr
0
7ol
m o)
N
-
0
m_ il
oy K
I
5
g m
Ar
© w3
20 ur =
Z ol <
o, Ar
OF il
= 0
T =z u
W ol g
St
X0 —
ur S =
_ m_w ol X0
o] T |
[a W
==K
B og TS
=y o
S A o
SRR
T T
AroAroAr =
@ © ® @

K
OH
Bl
10

G20 200 Ol&2 pump

=3
— =

FOF AAM 1THS] pumpEM S 0| £

0

O

_69_



e 2-92

: 1CH PUMPS]

=481

| 28H)

=4 19

(

RO
K]
OH

X0
o]

ol
oll

ud
Ar
00
=

: 18 293

Ch S80I OHE pump2l HE2H

I:

g0l t

=
=

121 PUMP 2}

d
Ar
X0
uir

X0
oD

o)

Ju

0%

H
<
o0

0)&HEHOH I L

28 (valve B2 : Q)

: HZ

® check valve, foot valveJdl QUCHSH

© check valve, foot valveJt
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