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300 12 4.0 55 4.9 -

(@ 71 M) 2 AGT o] 2 7

NS = ]
i

A B RS A e A | e W A

6 1/8 1.7 1.7 40
8 1/4 2.2 2.2 40
10 3/8 2.8 2.8 40
15 1/2 2.8 2.8 40
20 3/4 2.9 2.9 40
25 1 3.4 3.4 40
32 11/4 3.6 3.6 40
40 11/2 3.7 3.7 40
50 2 3.9 3.9 40
65 2 1/2 4.5 4.5 20
80 3 4.5 4.5 20
90 31/2 4.5 4.5 20
100 4 4.9 4.9 20
125 5 5.1 5.1 20
150 6 5.5 5.5 20
200 8 6.4 6.4 20
250 10 6.4 6.4 20
300 12 6.4 6.4 20
350 14 6.4 - 10
400 16 6.4 - 10
450 18 6.4 - 10
500 20 6.4 - 10

(3) BelolPunhe: A8k who] 2 T KS M 35140718 Eelolgaivh o] 55, 56, 37
e

2.5.4 HiEH T
SIS ARGAR vl - SRiA] 9 O] Ak ks 7N rEs WAIsh | ffste]
Tk 710l wet it

2.5.4.1 SAYIAHI] iz HER §70S URO sl HHEA] §7 Slolok 8 iR RS oA
oA, A 1 tel] AIRE H2eh] ik Ak AlRsks WS i Sow dich ch
SHAE 25m ofte] AL Alealct
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2.5.4.2 TR B9 B Yol 2,54, :
() A1 lBlo] e - e SiPk SRe S R Lt B8 ks 4k oA S
EL wHa ask g F

@ Ao Bafple] P4
ke 2 A - 5] 3 A olefol eich

() 52 % - WA A BBAE BRE S RES WY A9 R Aol3ulel YRES
ARk B

2.5.4.8 2.5.4.2°| w2t E9A] Fgete o wie] ) Halh ERR|e] e tha 1] ARkt
o= Bk

(1) 2] e Bl Afm= AR89t 0.20h oVde] 2o 2A] Z17) ARgeieo] wet KS B 1511 A|
EAA 7220l mE A E= olet 5 o] Ao gl

(2) 7IZ MBS A2 AdIY e 25 (M) o A S Hiolw @ el Ae AR
&8%1E 6.2M ofsle] ZomA, Bl UM rEE Al ] Sfell ] 2 4 e =
Aol FHAE EBe AHAES AR 4= 3ith

2.5.5 HiZHH| MEE+ER|

71 3 Foll ARXEES Bk

4

2.5.5.2 vk Aol Ax|sk= 7d-2oll= ofelie] Alikdlol] olaf| AlE5=kS Absar, w3 922
Tl R 2oL Lo =7 AEoSuiE AMSSRE So] RO R AETRS B4
AE = AR x SmAbxaio]
SHuS
AL PR T EE HAle] AMEre) 9] Ferele) 4 (T)
AAAG B9l Aol 11.7x107°(CT), B 0])e] AE9l Lol Folwl= 2k

2.5.5.3 XVl AR MRS XX|5He A, ATE S dfke] A1 A3f5HA ohJSHES e
AAISH= Z05 Gk Tl djke RO = wiziol sithet Selo] AR 97} gl Ale]
W 5ol s ohst,

2.5.6 HEHH| BoIxH|
ke 1 k] Aol APgo] el 1 vl diet Slafe] St v o) Slslel thee)
Tlzeo] we} AAzAE i,

T HI0LS B A1 S| Wlell webA] ndugiol F4Jo] B)E 4 Gl Aol Mo 344
oha 4 et

() FROR st} AT} 527] 418 2

(2) AT/ B2 gl M=) AR A5te] FEAFIL W] 49 2
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() B T Bl VISR 7T 527 42 T 5 AAtEel o iRt Sel iRt
SRAASIERIED O] Slsto] F4lo] oiful 79

2.5.6.2 Aolg=do] we Az WPHS thaatt Lk

[e]
=

2.5.6.2.1 HiRFIA|] &= 9k 7171, AR 1 jre] Adulrt uipe] FAPER|o] SR 9
o 27} ke Zdfolke s Adnlet Hitke Aedols == ARt vk sl Adulol| Higt

oro] 2] el ofsl AP TS B 4 ol Aol WS 3] ohje 4= gk

2.5.6.2.2 HithE 7-E510] A7 A Zlo] HaRE A Afslol| mikdE v FEate] 79|, iRl

2.5.6.3 m|=7|(w=d B aPEHY] & T12|aL ofE RAeTETt vl A te: it of APl
<At HiE vl = the 71l wE S ARk 241

2.5.6.3.1 2P0 gk Ajolo] Az 0 F0) 2|4} F& Tefsto] ke A[at Ao Lagh
A9l vigle] s Aeldle] Hx) o AAxAES wit

2.5.6.3.2 ¥=7|9) SRARGEEER 7T 7171, AR 2L 5] AulE AU vifge] Rt 2
27 Qs ZdFoll 2.5.6.200 wt AAolEde AxIsto] AAg -SAlol| ik} FAREA|
= P& vIRA G o= ke AR

2.5.6.3.32.5.6.3.1 % 2.5.6,3.29] Aol A Sfk 2X)Z ¥537] $Isio] Bagh Aol
sk 1 58 Al

2.5.7 HEAH| %]
e Sk 7Rl B A SRS Tefste] Sislel et s the 71l ufet
g,

2,5.7.1.1 7RV i Ao ulghe. 720] 71 W B 3772 wi) ghe ol Al
opom] 7% Qo] vifeke. T S Ul AxlabALt wzsto] ik Ttk B i 2ERIH S
OpAPAES] Mk o S8 RO TS Alelelchglo] AAsh- 5ol nhEsto] e 4 o)

A

e

2.5.7.1.2 vl TP 9 o]out ghgxio) Hal(EA| 2%

§ SO 2lste] 3] Wiolt 4]
Hgl 5 efsle] Wl B3, ARt G2 WAjo] dldE]

A=Ne}
[e)
= 32 B ohshes Fik

2.5.7.1.3 vEH: XuHIsI L EAISA K18 2] Folut 0] Alxlo 2 ulio] ARIsIe] 927t
FAEs T B ohJshEs Gt
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2.5.7.2 H{iZ =X
ARGAKE Ulell AA[eke izl the 715l wet AR,

2.5.7.2.1 TR RO ZRE H43 L m opge] Zolel upat Flojn] Fw] Aslofis 1 912
Bl M) W W el T 5L W) o 2 3] oagic)

2.5.7.2.2 =2 20| 8m oVl 352 T APslofle AH 2R E 1.2 m ol o] vildeicy,

2572325721EL2572201114€1 71015 fAE 4= $S H-ollk= THIEIOIE, Aol

2.5.7.2.4 = 2] AT Aslolz Ao 2HE 1.2 m opdRl 3t vldsial = ZAle] Alolde
AREBTe] Hodit,

2.5.7.2.5 APpPHE() S& il vidsks miiels AVEARAE it

2.5.7.3 HiZL-E HX|

ARGAIE Wl AdRJohe ik the 1ol met ARt

() wipze] FARRE HAF B HpE ffaf AHOR=RE 30 en o] AZIE AR
(2) HiEe] ﬂ‘*ﬂ*xli ffsto] 919 Aol wet e 7= ] WEEAIE g
() Hito] A%=2 He FH8hs ol FAA dEERAIE slal Hovke AR,

2.5.7.4 £EHRIY
AR U] S5l AAIBHE MikS TRS: 7150 et Axjgich

2.5.7.4.1 viRte o] YPofish= o] siAol] A 73 eofks AdHle] Foi QIR &4d& ’AIsY ]
3l Adte] F719} siHEAS HRbste] Hasial gsle o] opdel wideitt

2.5.7.4.2 34 - 5P 5 20| §EO QIsto] W Al B 4+ 9l = Fof v

9ol AMESH) 252 uhe] o] HlES AFLES] 9ol B(EHe A9t s
Az 9ol ol TilAle] Eake] Te) A4 FoF oo skl il A Fow HHIPJ
Aol oS WHISH £X)S Bl

N

5,743 kS THES] oS W FiRRol MX|SHe 9ol ThELE R F0 QI e
AR W) S Aod, EaelE e B ukd SO WeEAE g

2.5.7.4.4 THES: SPH0] AABH A9l B2k B lslo] EAP AR o= Zo] ojite]
S2o] st

2.5.7.4.5 vipte =7} 2Pge Antee] e ol a=rt &2 FEoE 22 FE

it 4go] H)=S uj g
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2.6 I(4) 7IE(EH 213)
2.7 BL7| 7IE(sHS €13)

2.8 Atzofd gd|7|=

2.8.1 THIOHHER| A
TP RAHIols 1 TRk nIe] Qleio] AR el IS S
S5 5 YEE ] SIlo] the 7170l mlet IRRPIYAS Xk

= =
X ZA

=

1482 g olstz

(o] Jo]

2.8.1.1 ot¢d
7] Follx 9]
O 71 L 3719
(2) 223 S,
AR|Sh=

) H=
@) V5= 371R19]
g =t L K

97k 5 U]

M|

—O

QAR

kel
S0l met tha 71eel wet HRiebdg=
[e]

: 517] 918 XI5 Qe

A

o=

| wfet QP

Yemin B ol
RV ku] S| igte]

A7l W 5ol o8 1

— od

O}FARE

[e]

Tjoroz| Rk

efufc} Al
W) bk A

x

(3 £5 30| Ugow ol
S EDET
(4) iz the] 27} 27) opge] Mo ojs) Hetslo) o)
el iz

dglof] Tl olle] o sielo]

(5) (2) FE] (@71 olelel) Yeizaals), opibe, W] uty) o2 el Yeliso] AU
2} & 9o} Gl TP EE w5

2.8.1.3 TIUTEK| 7Z U WY

ThRIQPIIAAI] T B AP 71 MRV X 7o) S U] gl 39l 10] 1
2 25o] A9 4 9, 7 gkl tAlgel gl A0R Fik

2.8.1.4 HUOIHIK| HEHS
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2.8.1.4.1 7|H|

(1) A==

ol

H =

E= BV 2&

ﬂﬂwﬁﬂ+ﬂﬂ4

13160W TZ

T CKKK.P, VM

A= 35250V v TZM

CKK,K.P,

A _ 189750V TZG
T CKKKP,

(2 AU

1=~ |

_17.9W

= (2.7)

(2.8

o] ujeT} AR A9 (ol24ER)

~ F,KK,
47.95V

ZT
VNW 5y @9

ZTM

A:

FoKKe
258V

A:

P1<P1 -

TG

p,) (2.10)

FK K.
2] (2.6)FE 2] (2. 1D)7FA] oA

P 1 BB AgECatiEoR Ay

Pcf
P

=

2

k+

Pt QAEEYE

k : H|gH

G-
"—H7]

o)
7ot
o

H=

](_Ce

\

P,(P,—P,)

k—1
T

- (21D

SRIES AR

Carorere Seeh (a9 ¢ kPaa)

Qe

ol 4]

X—]Z—]H]oﬂ

ke Mol )

A HEHA (T -
W : 2.8.1.5004
C . vg8sgAlr2A £ 2.8.1.4. 1014 TI9 2.8.1.4. 1004 YR gro= ik

A5 =

o =

)

B7EH ke/h)

() kPaa)

o] eP(] : kPaa)

KGS FU219 201 -

F 2.81.4.1 B|E8=AS
k C k C k C k C
1.00 315 1.26 343 1.52 366 1.78 386
1.01 317 1.27 344 1.53 367 179 386
1.02 318 1.28 345 1.54 368 1.80 387
1.03 319 1.29 346 1.55 369 181 388
1.04 320 1.30 347 1.56 369 1.82 389
1.05 321 1.31 348 1.57 370 1.83 389
1.06 322 1.32 349 1.58 371 1.84 390
1.07 323 1.33 350 1.59 372 1.85 391
1.08 325 1.34 351 1.60 373 1.86 391
1.09 326 1.35 352 1.61 373 1.87 392
1.10 327 1.36 353 1.62 374 1.88 393
111 328 1.37 353 1.63 375 1.89 393
112 329 1.38 354 1.64 376 1.90 394
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1.13 330 1.39 355 1.65 376 1.91 395
1.14 331 1.40 356 1.66 377 1.92 395
115 332 1.41 357 167 378 1.93 396
1.16 333 1.42 358 1.68 379 1.94 397
1.17 334 1.43 359 1.69 379 1.95 397
1.18 335 1.44 360 1.70 380 1.96 398
1.19 336 1.45 360 171 381 1.97 398
1.20 337 1.46 361 172 382 1.98 399
1.21 338 1.47 362 173 382 1.99 400
1.22 339 1.48 363 1.74 383 2.00 400
1.23 340 1.49 364 175 384

1.24 341 1.50 365 176 384

1.25 342 1.51 365 177 385

B oE s

< N

400
/
380 7

-
360 /

— )

340 C=520\ K(—2—) "7
/ K+

320 /

a9 2.8.1.4.10 E83H] k=Ci/Cy

BE 2RI 78] Ao 1 K

D 7ke] BAREF
D BEEAARAR] AEEA) BA QPAlE = 0,975, THEER> 0.628 gt
; HiIEAARRREA T7|to | 1, HEHR9=E(Balanced bellows type)> 19 2.8.1.4.1@),

Uvtg(Conventional type)2] 735 19 2.8.1.4.1@0lA -+ 3t

D QP El mpATRS: A AXIEE - 0.9, QEHEE ARt B¢ 1.02% it

D % 2.8.1.4. 1004 eRH SARe) 3k, el ek B9 71,008 S,
1 2.8.1.5°04 Heke REEF (Nm/min(0C, 101.325kPaa)l

G:
J2 -

FEAEoA2] Z1AR1E(0°C, 101,325 kPaa) 02 37 1 7|50 3t
oleSAREA 17 2.6.1.3. 1G04 413 gF = TR Akdlof| oJs] Ak Fro= st




-1 1—r
o7]0]lA]
r Po/Py
1.00
0.95
7
Q.0 16% et
0.85 7
10% ot
0.80 AN
Ko 075
0.70
0.65
0.60
0.55
0.50
0 5 10 15 20 25 30 35 40 45 50
W st (kPa(g))
o] %] uj) o} = H
¢ 2.8.1.4.1@ WA WH2e2y QP ujoik A4
1.1
1.0
E\%E /ic =10
09 RN
e A ] k=14
08 p \ k= 18
|
|
0.7 }
\
N
0.6 LA
i ] \
|
0.5 1
40 60 % 80 100
Hl ok
Aol A St (9) = xﬂ i (kPa(g)) <100

44 4= (kPa(g))

19 2.8.1.4.1®) Conventional ¢FME w4 A4

KGS FU212 2013 -
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0z 03 04 05 20 30 40 50

8

15 ”4 ’5"% g 15
14 I8 28 1.4
8TIgC S S
&3 i ""oﬂ / i 113
12 : "' :"’ \J:Q— 12
11 . b ¢ '/’ﬂ // 11
s WL .
= R B RSB 5 =~ e '
- o2l }”%%\ N \%‘% 2 -
zZ o7 E : E ) o7
D'r o:.75 o.leo . i O'r
Zj : E i ; RN cieiEE Tr= SRS =0 _:-‘2
CHRUAIR2IH]| Pr
O 2.8.1.4.1@ IEAS
1.00
0.95
0.90 /
0.85 P77 //
7
F2 080 % 77 P
Y 74
075 A/A/AIA
070 |_*=["8 16 i/ Critical flow line
14 |y2 |
1.0 o A
065 S4M
0.60 |
04 05 0.6 0.7 08 0.9 1.0
2.8.1.4.1G) o5HA
2.8.1.4.2 MH2 2EE= P
A1 (2.13)0) w2t EEHAE AkEgit] ol AR dRkaRge] 11 s sk Atolle
Al (2.14)°) wt EE2HAS AT 4=
11.78 G
A= Q - (2.13)
KdKWKCKVKp (125P - Pb)
11.78Q G
A= (2.14)
KdKWKCKv (Pl _PQ)
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(2.13) & 2] (2.14)°l14]

: —éﬁ%ﬂi 2 ()

; B B=KT /min)

» Qb B oL wlAS S AR]gE Aoll= 0.9, QA EgE AX|EE ol 1,022 it
L BEARARIRLL] AAREAR) 24 QPHEE= 0,65, TR 0.622 S}

: HiIEAARRRA] tj7|to]H 1, HEH=9-=(Balanced bellows type)= 19 2.8.1.4.20
oAl F5t gro & sl UMK (Conventional type) 2] 79 EH3| HASIA] ofgic},

Ky @ Awrrgzeaa] 19 5 2.8.1.4. 20014 15t g e T ARlel] 2Jsf) Ak gros gl

55;@>ﬁ

K.= 0. 2878 | 2T 10 (g 1
R
Q (18800 < G )
R=———F—= - (2.16)
wyV A
85220 X Q
R=——F+— (@217
L

A (2.15)FE] A (2.17) 71014
R : #lols=4Reynold's Number)
u o EE2EoAe] A %(Centipoise)
U : E525ox9] At =(Saybolt Universal seconds, SSU)
Ko @ IRIEAAREA O9 2.8.1.4.28014 5t 3k
P e k()]
Py . —’:‘—HH?JTkPa(g
P 25 AU (AR 29tE9] 9D ()
Py ¢ 8% khg)
G EE2koAY viFog el &5 7o 3ith

1,00
0.95 ™

0.90 AN
0.85 ™
0.80 -
Kw 75 AN
0.70 ™~

0.65

0.60
0.55

0.50

10 20 30 40 50

Hl ok
Aol A vt (%) = /gxﬂ %%igflgié))

o

x100

% 2.8.1.4.20) WA WIR20 = oAy vt A A
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0.4 /

0.3 /
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R=20|=E +

I 2.8.1.4.20 == I3 SFHEAAN

Ke 08

k(%)
% 2.8.1.4.2) IRIEAGAL
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C-aREeF ! kg/hr
s HiQPEAARRRA] Tj7Ito] 1, SHEHE- = (Balanced bellows type)= 19 2.8.1.4.1@),
Wk (Conventional type)< 19 2.8.1.4.1@0{A 5+ 3t
: o]-;q]ﬂm:lg]. ,4_0:1_11-0 5}7;“ /Hx]b‘]— _<’>_ O 9 O}Z-]HHI:ID}— /L—IX@-_ 7(:)] 1 ooz 5-}];],
EEAEARAE] AAREAD) EA EE= 0,975, TETE 0,62 it
. Napier ®¥7g4Jof| 213+ HAA=ZA P;o] 10339 ka 013121 73-$-2 1, Pio] 10339 kia 23t
22057 kua ©J81R1 7d-9olli= thaAlollA] 15k gk

0.02764P, — 1000
7~ 0.03324P, — 1061

Ke : 2427 BAAZA B 2.8.1.4. 3014 3t 7F

52

ﬂ.lg

oo

# 2.8.1.4.3 I £57] BAA

)}ﬂj;g]?:l = "Q:E( oC/OF)

¥ | psig |149/300|204/400| 260/500| 316/600| 371/700 | 427/800| 482/900 | 538/1000 | 593/1100 | 649/1200

0.10 | 15 1.00 | 0.98 | 0.93 | 0.88 | 0.84 | 0.80 | 0.77 | 0.74 | 0.72 | 0.70

014 | 20 | 100 | 098 | 0.93 | 0.88 | 0.84 | 0.80 | 0.77 | 0.74 | 0.72 | 0.70

0.28 | 40 | 1.00 | 0,99 | 093 | 0.88 | 0.84 | 0.81 | 0.77 | 0.74 | 0.72 | 0.70

041 60 | 1.0O | 0.99 | 0.93 | 0.88 | 0.84 | 0.81 | 0.77 | 0.75 | 0.72 | 0.70

0.55| 80 | 1.00 | 0.99 | 0.93 | 0.88 | 0.84 | 0.81 | 0.77 | 0.75 | 0.72 | 0.70

0.69 | 100 | 1.00 | 0.99 | 0.93 | 0.88 | 0.84 | 0.81 | 0.77 | 0.75 | 0.72 | 0.70

0.83| 120 | 1.00 | 0.99 | 0.94 | 0.89 | 0.84 | 0.81 | 0.78 | 0.75 | 0.72 | 0.70

0.90 | 140 | 1.00 | 0.99 | 0.94 | 0.89 | 0.85 | 0.81 | 0.78 | 0.75 | 0.72 | 0.70

110 | 160 | 1.00 | 099 | 0.94 | 0.89 | 0.85 | 0.81 | 0.78 | 0.75 | 0.72 | 0.70

1.24 | 180 | 1.0O | 0.99 | 0.94 | 0.89 | 0.85 | 0.81 | 0.78 | 0.75 | 0.72 | 0.70

1.38 | 200 | 1.0O | 0.99 | 0.95 | 0.89 | 0.85 | 0.81 | 0.78 | 0.75 | 0.72 | 0.70

152 220 | 1.00 | 0.99 | 095 | 0.89 | 0.85 | 0.81 | 0.78 | 0.75 | 0.72 | 0.70

1.66 | 240 - 1.00 | 096 | 0.90 | 0.85 | 0.81 | 0.78 | 0.75 | 0.72 | 0.70
1.79 | 260 - 1.00 | 096 | 0.90 | 0.85 | 0.81 | 0.78 | 0.75 | 0.72 | 0.70
1.93 | 280 - 1.00 | 096 | 0.90 | 0.85 | 0.81 | 0.78 | 0.75 | 0.72 | 0.70
2.07 | 300 - 1.00 | 096 | 0.90 | 0.85 | 0.81 | 0.78 | 0.75 | 0.72 | 0.70
2.41 | 350 - 1.00 | 0.96 | 0.90 | 0.86 | 0.82 | 0.78 | 0.75 | 0.72 | 0.70
2.76 | 400 - 1.00 | 096 | 0.91 | 0.86 | 0.82 | 0.78 | 0.75 | 0.72 | 0.70
3.45 | 500 - 1.00 | 096 | 092 | 0.86 | 0.82 | 0.78 | 0.75 | 0.73 | 0.70
4,14 | 600 - 100 | 097 | 092 | 0.87 | 0.82 | 0.79 | 0.75 | 0.73 | 0.70
5.52 | 800 - - 1.00 | 095 | 0.88 | 0.83 | 0.79 | 0.76 | 0.73 | 0.70
6.90 | 1000 - - 1.00 | 0.96 | 0.89 | 0.84 | 0.78 | 0.76 | 0.73 | 0.71
8.61 | 1250 - - 1.00 | 0.97 | 091 | 0.85 | 0.80 | 0.77 | 0.74 | 0.71
10.30| 1500 - - - 1.00 | 0.93 | 0.86 | 0.81 | 0.77 | 0.74 | 0.71
12.10 | 1750 - - - 1.00 | 0.94 | 0.86 | 0.81 | 0.77 | 0.73 | 0.70
13.79 | 2000 - - - 1.00 | 0.95 | 0.85 | 0.80 | 0.76 | 0.72 | 0.69
17.19| 2500 - - - 1.00 | 0.95 | 0.82 | 0.78 | 0.73 | 0.69 | 0.66
20.69| 3000 - - - - 1.00 | 0.82 | 0.74 | 0.69 | 0.65 | 0.62
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2.8.1.5 nIAorFER| Xt
OFAM B o] 2020 tRoa} o] S} o] 79 ok H o] ZxiQte  AdAJete] Ul 2|9t o] o=
I 2.8.1.59F ¢t

oMl E 17 A3 QM E 7)) o]A} AX]
e | SRYE | FdiEaE | 2ot | M ERdE | AdisAdE | 29
s 7} g wE | 100% 110% 10% 100% 116% 16%
°d A% SR e - - - 105% 116% 11%
A W= 100% 121% 21% 100% 121% 21%
%@Am 7l e - - - 105% 121% 16%
L] - - - 110% 121% 11%

[H]3] BE A1 s gekee] %3]

2.8.1.5.1 2E#QI0| 3xH7} of! B2

(D) FAEE 7] HRIRE 790 Qb O] Z4q1e)e 2|58 (MAWP : Maxim Allowable
Working Pressure, ©Js} Zthe] 110% olsl= it

(2) QFAUEE 271 o At 79-2f QPlE o] SAQF 2 21689 116% olsk= i,

QPAEO] Zgrele: ehahne] Sl THgle] Hslgslele) 121 olsk Sk

2.8.1.6 DUAHYR| ZEY

QP EL; sfdol| A LRSS Tha2 2.8.1.6.15F] 2.8.1.6.47F419] 7|l wieh 13t grofuy,
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AT Al A AHRIEA A 2P WY © 2 upgiel 79 AFS4=o] 40t A 4=
= Ao Hr}
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