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80 3 2.1 53 3.2 -
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10 3/8 2.8 2.8 40
15 1/2 2.8 2.8 40
20 3/4 2.9 2.9 40
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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
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450 18 6.4 - 10
500 20 6.4 - 10
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Zlolk=s FHUAE E= AAHAES ARE 4= Sl

2.5.5 HiZHAH| MZEFZA|

2.5.5.1 WS X|aloll wshis 9ol Ele ) SHs] il vk @aleld, At videle
74 3 Foll AXEES Fi,

2.5.5.2 HiEkE Aol AAIsh= -pollz ool AktAel sl AlSde Aktelar, wel, S92
= R =golu STOIEF Aol TlE AR8ShE 5O P OR ASRRE 35T 4 Al S,
AET = AP EEAb o)
71014
SIeAp 1 odElRe HAL T 2A0] ARSIt 559 Bekteete] 2t ()
AR BaRl Aol 11.7x10 °(CT), T 0]9je] el Aol Fl=R= 7t

2.5.5.3 AVgel QA7 HitkE: AR[BHE 7, HEE 52 vt 1lse AsfelA] oRaies vike:
AR[She A0 gt} vk vide a7geko = wiittol] Tt SEo] YT 7t gl Ao
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e Aol sk opfsie

2.5.6 Hj2HdH| HAXX|
HiRte: 71 Hife] Aol APl lar, 11 Hiie] digt ffse] p27t gl sh7] fiste] theel
71l met HAxAE gk,

2.5.6.1 thao| “gol] AxJ viittolls 11 ule] ARRE 11 gfe] atme] sl ol gk
ol GlokaEd AR 2] ol wEbA vildulite] FAjo] WR|E 4= Q= eolks He 1A
ope 4= 3tk

) o= sl ARy 527] 4} &2

) AFAR7E 3231 Q= ARG S AHA@SN = Qloto] 77 TS| 4R 3L

) &5 = =5olA NRAREESER 7 =7 ohe 3t 5 ARl oV T &2 iRt
Attt D) o) Sfstod F-20] dldsl= 735

2.5.6.2 dolaEde] we A=A WS thaat Lok
2.5.6.2.1 vl &=l Qs 7171, AR 11 Hie) AR} uife] AR sl e
Ul*‘ 27t s 7otk i Adviel vite Adoks wdE Atk o s Avef gk

ro] A% ol l8) A/ MAlY] A 9 4 ol A9l Heke 5 ofE 4= gk

2.5.6.2.2 vjFhe JLESo] A7 |HPAIGH
B2 gl z|5}0) njdE] HEZo)= 3

2.5.6.3 ¥|=7|(w2 9 19PEHY] 5 AL ol Ao R vk Al de: eh of FARbdae]
<At vk vidshs P the el weE dds ot 2218 Tk

2.5.6.3.1 w=7|e} vt Afoje] 7j2] W Fo| A7 |AR 52 drefelo] Hifeke: ARl FAll Bagt
ZgFole wiie] v, Aol ) Som HAXAE Tk

2.5.6.3.2 T12l19] GRARGEEE 7 717, AR 7 o] AulZ AU Hflel] AR} 55
P27} e 79l 2.5.6,20] wet Aol B Axjsle] A S ] FAM]
S G HIAA G WHOE MRS HAIRI)

2.5.6.3.32.5.6.3.1 2 2.5.6,3.22] 7AollA AAS Sot 245 5] $fole] Zash HPoll=
Autg 7 58 ARSIt

2.5. 7 HH2H4H| Ex]
e ek 7Rl B4 W A Bzl Tefelel Sialel febt s ke 71zl nlet
e,

2.5.7.1 tiZ Ex|gL MY
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2,5.7.11 7l ls B Sag7o] Wihe: 74552 0] 7|3 1 e S b wl] gie 3] AXjaA
= RIS

o s el ik w5 TlE del] AdAJebAut egsiol AAfRI, T sk T
Uil Az vike: ol Zui(BFoerie: AliRich glo] AAloke 7 polke viEste] A 4= Sict

2.5.7.1.2 vk 57]0] ojelolt BzAle] WsKEAZA Fow lsjo] Xige] W7ol el
wisl £)8 Teislo] we] $7), AE) Seo) ko] dEls 318 EjslA) ofeles Tt

2.5.7.1.3 BRI A3 @AIA] 213 S Stolut Ip712] Ao = njo] XRIRsle] 9247t
T I SRR oRaiEs: Bt

2.5.7.2 b2 DS EX|
ARGAKE Ulell Aok miErie the 71l it ARl

9.5.7.2.1 vifEke: Ao 2RE] 223k 1 m ofie] Zolo] ujE Zoln] Fwo] Aol 1 92
Safshe Ajeko] wEer 9 o] 4 52 mejs] © Zke o) wjg,

2.5.7.2.2 =2 0] 8m oV IRl 10| T Asloliz AHO2HE 1.2 m o}l Slof myddich,

2.5.7.2.83 2.5.7.2.1 Tx=2.5.7.2.2°] 7t ujdzlo |5 FA1et 4= 9k 742oll= 7RIEHIRIE, Alol
T2 ARESle] B3I

2.5.7.2.4 1 50] G sjoliz AHOZRE] 12m o4l Fof vjshi iz ZA0] A e
Ag3te] B

2.5.7.2.5 A=) & FHsio] vildsls Hittols A7 RpA=A]

i

7yt

2.5.7.3 HiZ-E Mx|

ARGAIE Ulell AAIehs eE ke the 71l et AR

(1) vige] FARIAE HAF B HpE Qfaf A o2HE 30 en o] A2IE AR
(2) vt FAE fite] 919 ARl ek ol 7= 2] W =AIE it

2.5.7.4 +3EX|YE
ARGAKE Ul ol AAJshe vk v 71l ek AR,

2,5.7.4.1 WFER: A1to] el Srole] jAlel AxJa 74 9olis AIO] SO Qleh AR KIS
Slal Alafe] Z7lot SAERS ARIsle] Wastch QAR Zo| oA whalct

2.5.7.4.2 34 - 31 5 Bo| 9502 lslo] W Al B 4= Qs EoF Fol e A
9ol AMEIIA] 9 To] ufzio] S AFALES] 9ol B(HHHS] A9 0] ulF ol
HAEO] 7ol ok FAolAe] EoFe] B9 A4 BoF oo R Sl i U] F02 ujo)
SO} o 58 WAIEHE 2X|S Bt
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2.5.7.4.3 MRS TH=O] QS H= HokRo] MXJ5H ol TREL], HGE SO QIat Hie)
AR ] 9 Aol EaeE W B Yol Som WEAxES i
ol o

2.5.7.4.5 v+ =27}
it 4=go] E|E s uls

b3
>4
rﬁi'
%
=
J
=2
i
et
S‘E
o
2
rr
A
5
1o
Mo
T
M
2
>
H
N
Mo
jm
M
1o

ﬂ.lJ.,
ok
_YL

2.8 Ao gd|7|=

281 BeRtEas| @l
TP Ao 71 TolivAn|le] Qlelo] AHBO] QRS Zulshs 49 24] AHBo] o ofsl
HEY 4 QR 37| 95je] The 71%0] e} TelebagxE A,

2.8.1.1 2ILAHEX|

Zheiu] Sl Qi Sl ulet the: 71l uleh TRIRMAXIS Al

0 713 2 3710] S WAIsl) Sie) s QR

) R I, LA 2, RIS A i WEAEe) A ol TRl o
sk o] B 9ol Aol sl

@ T 51 el o) YetioE HASh] il AT eleniln i o
() (D3 (7hR12] QPgAeh ) HAIT 4= Sl AEURIOPR(Man] 5] thgtol
AFBS] GRIE AR 49 7 T B0 JARSIE TP ) Sl o8 1
TR 5 o] Qe AEHOR Aofsk )

fl
1

il

2.8.1.2 THROISBR| MK/
IR IR
etk A

(1) Bk AP 2o] 300 kg oMol 7IRITAA7H AXE 1]

@ - 9% 29lo] W eisol AR X ept G dRigY] 5

(9 =& 29| UFIOR QI Qo] RIS 2R Sebh Gk AT 9E1e) A%l
2} e L gme] 275

(@) ¥} o] a7} 27 olage] o] ols) Xpislo] ojeele] ue o] @A R sielol

% Qlelo] ANBgRrY Bl AARIRIS 2 St gl thee)
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PR il
T pE qul
(5 (2) FE (71A] olejef] = duf|, op ks, MEL) ule] Fo= QI iso] A=

23} 3 Sy} Qs M| B wi S

ES
RIQPFYRIS] T B AP 71 TRIQFIIAE AR 7in] S thef) Sl 97k el
% exol Ag 4 9lm, 1 TPkl WAl g Blow ik

)

L

2.8.1.4 DAANHIX| EEHE
PAE, v = e mlne] FEd Ee GEAe thae] Ao Akt A opfes

Rl

rir
N

2.81.41 714 EE 57|12 255
(1) PAEEAo] Bl S 2 AHGEED)

_ 13160W V/TZ
CKK,K.DP, VM

A _ 35250V VTZM
T CKKK.P,
189750V v/ TZG
CKKK.P,
(2 YABEL] HighTt e A% ES)

17.9W 7T
F,K K.\ MP,(P,—P,)

47.95V | ZTM
A= - (2.10
FQKch PI(PI_P2) (' )

_ 258V 7 TG
F2Kch Pl(Pl_PQ)

-+ (2.6)

< (2.7)

A= <+ (2.8

A= -+ (2.9)

A -+ (2.1D)

A (2.1D71A] oflA

4 (2,65 A
F AgCarelElo R ARt Zualelel (AT : M)

P EEF

Cp : AdMI, Cv @ AHMIE
Py o di7]9E Eehe Mt TR (29 ¢ k)
AL HRREHA(T] m)
W 2.8.1.50014 3t HarE%H ke/h)
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C @ vg8=AERA 3 2.8 14,1014 1 2.8.1.4. 10014 el gho= glct

T #=F 2AUElA 7] Arfe(ee] @ K)

M : 7}A0] B

Ky @ BEAEARAR] AAEESAD) 24 QPdlE= 0,975, TtETR 0.622 gt

F 2.8.1.4.1 H|BLA
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 1.79 386
1.02 318 1.28 345 1.54 368 1.80 387
1.03 319 1.29 346 1.55 369 1.81 383
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
1.11 328 1.37 353 1.63 375 1.89 393
1.12 329 1.38 354 1.64 376 1.90 394
1.13 330 1.39 355 1.65 376 1.91 395
1.14 331 1.40 356 1.66 377 1.92 395
1.15 332 1.41 357 1.67 378 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 1.71 381 1.97 398
1.20 337 1.46 361 1.72 382 1.98 399
1.21 338 1.47 362 1.73 382 1.99 400
1.22 339 1.48 363 1.74 383 2.00 400
1.23 340 1.49 364 1.75 384
1.24 341 1.50 365 1.76 384
1.25 342 1.51 365 1.77 385

Ky © oifRAAEA] ti719dolH 1, HE R (Balanced bellows type)}< 18 2.8.1.4.12),

Q< N R

Uutg(Conventional type)2] 735 19 2.8.1.4.1@0l4 3+ 3t

D Qb E oL AR A AAIFE - 0.9, PAHETE HAJRE 49 1,002 gt
DO 2.8.1.4.1@0A Ve dSAe] Z |, HEeHA] ok A9 Z=1.02 Fitt
0 2.8.1.50014 FEsks FREE [Nm/min(0C, 101.325ka)]

D FEFAERA ] ZRAHIS(0°C, 101,325 k) 22 37] 18 7o i)
D ORSEAEA TI7 2.6.1.3.1G004 3t g i the Aol s AkE ghes it

25
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of7]of|A
r Po/Py

400

380 el

360 /

(K+1)
340 / =520\ K( —Ki y &

320 /

Vd
1.0 1.2 14 1.6 1.8 2.0
K
I 2.8.1.4.10 E854] k=C,/Cy
1.00
0.95
7/
090 T P AN 169 ot
0.85 7
10% 24 X

0.80
Ko 075

0.70

0.65

0.60

0.55

0.50

0 5 10 15 20 25 30 35 40 45
H ok kP
Aol 4 4t (%) = it kPale)) g

T 2.8.1.4.1Q WA 2oy QPAME vl AlL
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I =8 g
1208
14 ~<‘:-§—O--N§ = 14
'0 I ,’o-/ / s
'
13 ; S+—13
oy
12 et . 4 \‘0@— 12
AR |1
" a ’V h ,} / "
) Ratio of blowout temperature E A .
to critical temperature Tr 15.00
1.0 -t -F el o o ol ilosogo’ﬁ.ﬁﬁ';//,, 10
e oo = — 1 . -
SSSS=== e S S = Ly B
0o §§§SS\ $0 £ ~—— 180 /% .
'\"500.@50_‘%0§ U5 N ~— -0 174 -
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i S$§ N N [~is0 L}
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|
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“lo7s 1 | L4 fh .
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| | ] i| |oss \ 2g.9
| I ] ' 2,57/
03| L ]l : Zo. =z 03
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1.00

0.95
0.90 77

0.85

Fo 080

075 A

0.70 — 18

NN
N\

AN

\
AN
“ARR

Critical flow line

0.65

—D0j0—
il
r=

0.60
0.4 0.5 0.6 0.7 0.8 0.9 1.0

2.8.1.4.15 o}25A

2.8.1.4.2 A2 BREE= B2
4] (2.13)°) wet EEate ARSI vl ARPARRe] 11 Ads S Asle ol Al (21490

LEIRCEY

>

ggﬁQ:DJ

A=

ZHAL A= L_/; 1;].

_11.78Q G
= KKKKK, | @2sp-p, &9

11.78Q G

A

(2,13) LY (2 14)0’“/\1
L@ EZTH A ()
: YQR=K] /min)

D QP EoL S ATk S AXFE Z-Poll= 0.9, {PARERE AR - Poll= 1,022 gt
D EEARARRLS] AAREA) BA PAEE = 0,65, THEE 0625 gt
iR AAREEA di7|9dold 1, HEHR9=3(Balanced bellows type)< 1H 2.8.1.4.20

ofA] 13t ko2 1, YR (Conventional type)2] 74-%- E8s| BHASHA] ol

=

D AEEARRRA TR 2,8.1.4.2@00M 7R g s v Aol ofsf AR e Btk

K, = (0. 2878 —3‘;2{25 ) (2.15)

Q (18800 < G)
R="mr s (2,16

/A (2.16)

85220 X Q

R= 122> L
TN 2.17)

2] (2.15)F€ 4] (2.17)71R]of|A]

R:
[V
U:

28

#Hlol==Reynold's Number)
HE2Lo|A2] A %E(Centipoise)
B2 w042 Aojd=(Saybolt Universal seconds, SSU)
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K, @ IJEAARRA 27 2.8.1.4.200014 78t 3t

P A k(g)]

Py . Ui k()]

P, @ BT 2448 (8UE T 209i=E9] D (kug)

Py ¢ viHkhg)

G | BE2LoAY HFoE FHolN B2 7|0 R 3l

1,00
0.95 ™

0.90 AN
0.85 ™~
0.80 N
0.75 AN
0.70 ™~
0.65

0.60
0.55

Kw

0.50

10 20 30 40 50
St (kPa(g))
=]

ACANH(%) = —agerel (ppe(ay) *100

% 2.8.1,4.20 Wl MRS QRAE djeR AR

I
09
08 /

Ky 0.7 /
0.6
0.5

0.4 /

03 /
10' 10° 10° 10° 10°

R=20|=E +

I 2.8.1.4.20 == I3 SFHEAAN
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1.0

09

Ko 06
0.5
0.4
0.3

0.2
0.1
0.0

10 20 30 40 50

+2§(%)

I3 2.8.1.4.2@) MR AAG

2.8.1.4.3 £57|(Steam)2 E&E|= A2

30

190.4W
P KKK KyKsy

o710l
A BoEZHH ()
W QEZSF kg/hr
Ky : v AR A di7|gto]H 1, B2 228 (Balanced bellows type)2 1H 2.8.1.4.12),
A9k (Conventional type)< 1# 2.8.1.4.1@°f4] 15+ 4k
Kot Qbehbe} sjagke g AXE A4S 0.9, QML XI5k A9 1,008 Fh
Ky @ B2AARIAR] dAEZA) 24 QPE= 0,975, Ttk 0.62% 3itt
Ka : Napier 57g2J0]| oJgt BAA=2A] Pro] 10339 ka ©1511 73921, P1©] 10339 khia. 23t
22057 kP ©181R1 Zg-9ol= thalollA] 1t gk

0.02764P , — 1000

Ko = 0.03324P, — 1061

Ko @ D=y BAARSZA T 9.8.1.4.39)4 T3t 3F

A:

3 2.8.1.4.3 I =37] BAA

EE 2&=(C/°F)

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

010 | 15 1.00 | 0.98 | 0.93 | 0.88 | 0.84 | 0.80 | 0.77 | 0.74 | 0.72 | 0.70

0.14 | 20 1.00 | 0.98 | 0.93 | 0.88 | 0.84 | 0.80 | 0.77 | 0.74 | 0.72 | 0.70

0.28 | 40 | 1.00 | 0.99 | 0.93 | 0.88 | 0.84 | 0.81 | 0.77 | 0.74 | 0.72 | 0.70

041 60 | 100 | 099 | 0.93 | 0.88 | 0.84 | 0.81 | 0.77 | 0.75 | 0.72 | 0.70

0.55| 8 | 100 | 0.99 | 0.93 | 0.88 | 0.84 | 0.81 | 0.77 | 0.75 | 0.72 | 0.70
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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 | 0.99 | 0.94 | 0.89 | 0.85 | 0.81 | 0.78 | 0.75 | 0.72 | 0.70
124 | 180 | 1.00 | 0.99 | 0.94 | 0.89 | 0.85 | 0.81 | 0.78 | 0.75 | 0.72 | 0.70
1.38 | 200 | .00 | 0.99 | 0.95 | 0.89 | 0.85 | 0.81 | 0.78 | 0.75 | 0.72 | 0.70
152 | 220 | 1.00 | 0.99 | 0.95 | 0.89 | 0.85 | 0.81 | 0.78 | 0.75 | 0.72 | 0.70
166 | 240 | - | 100 | 0,96 | 090 | 0.85 | 0.8l | 0.78 | 0.75 | 0.72 | 0.70
179 | 260 | - | 100 | 0,96 | 0.90 | 0.85 | 0.81 | 0.78 | 0.75 | 0.72 | 0.70
193 | 280 | - | 1.00 | 0,96 | 0.90 | 0.85 | 0.81 | 0.78 | 0.75 | 0.72 | 0.70
2.07| 300 | - | 100 | 096 090 | 0.85| 08 | 0.78 | 0.75 | 0.72 | 0.70
241 | 350 | - | 100 | 0,96 | 0.90 | 0.86 | 0.82 | 0.78 | 0.75 | 0.72 | 0.70
2.76 | 400 | - | 100 | 0.96 | 091 | 0.86 | 0.82 | 0.78 | 0.75 | 0.72 | 0.70
345 500 | - | 100 | 0.96 | 0.92 | 0.86 | 0.82 | 0.78 | 0.75 | 0.73 | 0.70
414 | 600 | - | 100 | 097 | 0.92 | 087 | 0.82 | 0.79 | 0.75 | 0.73 | 0.70
552 | 800 | - - | 100|095 | 088 083|079 | 076 | 073 | 0.70
6.90 | 1000 | - - | 100 | 096 | 089 | 0.84 | 078 | 0.76 | 0.73 | 0.71
8.61 | 1250 | - - | 100 | 097 | 091 | 0.85 | 0.80 | 0.77 | 0.74 | 0.71
10.30| 1500 | - - - | 100 | 093 | 0.86 | 0.81 | 0.77 | 0.74 | 0.71
12,10| 1750 | - - - | 100 | 0.94 | 0.86 | 0.81 | 0.77 | 0.73 | 0.70
13.79] 2000 | - - - | 100 | 0.95 | 0.85 | 0.80 | 0.76 | 0.72 | 0.69
1719 | 2500 | - - - | 100 | 095|082 078 073 | 0.69 | 0.66
20,69| 3000 | - - - - | 100|082 074 069 | 0.65 | 0.62

2.8.1.5 DR S M

QP RO] Q2 thaat o] Jitt, o] 7 QhiEe] Saieke, dete Bl 2ol o=

3 2.8.1.59F k.

3 2.8.1.5 QliHe] Sxoke Ay B 2Ry
obdAuiE 7] A obdwiE 97| o)A} A3
we Zddgerel| Hdislerel| 2aere | HddAsre| AdisAgE | 2aeke

sgayp | AEE ] 100% 110% 10% 100% 116% 16%
RERCUEEZEETS I - - 105% 116% 119%

A e 100% 121% 21% 100% 121% 21%

T o - - - 105% 191% 16%

L] i - - - 110% 121% 11%
(W3] ws A= Hslgdee] %Y
2.8.1.5.1 2EH0| &txH7t OFt B2
(1) FREES Pl AA[E 7-9-0] QHlE o] S2jQtee: 2315821 (MAWP © Maxim Allowable

Working Pressure, ©J3} 2th2] 110% ©[3}=2 i},

31
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32

(2) QPRIUEE 27} o AR 772 QP EES] SAiEe 2a1sl8t9 ] 116% ofsk= ik,

QUMY ZEglele QLM Safol TAglo] Hslgele] 1219 olstE Bl

2.8.1.6 DUAHYR| ZEY

QPmEL vlAtol A BRFEETRS: The9] 2.8.1.6.1014 2.8.1.6.201] &fsfi 77t Flelu, 2.8.1.6.39]
et 7%t §4(2.8.1.6.1014 2.8.1.6.20] met 73t <o) i Ui} a7 iaeke 2k d-rolke
i AdHuie] PTEAY) oo jit

2.8.1.6.1 Mepr 0] 217 idH| 5o] LfRShle]] hmEo] e 74-2.8.1.6.300K At A=
ALz}
(1) =87 52 shFAHe| vl R asbauZL Qs 73
37,140A " %°F
L
(2) U871 59 sHAHe| vl 9 ASbEuE Qs -
61,000A "32F
L
A1(2.18) & 4] (2.19)°lA4
W ARFE FReFEHkg/h)
A R Pt 45kl Q= et 52 WA () 0= SRA] AFHOERE 2l=0] 7.6m7IA|
U a7 iArt HER WS Akl
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