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SULTTO] PIAA] ARA=ol =SR] ofsls SO Ttk

Q) d=A] dFSole 37V FUEE e WAske ARE ARl

@) A=Ak A - E752] dEo] AAUE ol =EE Aol dERERR B ASEAE

sz ATl HAE GARI.

@ =Rk YA 75 257 R ol B A9 SRS AeeR A=
HAE AR

©) A=A Wole 285 Aol ] $islo] U821 E7Solle el 1ok BEE dAlek,
Al (o b3 S| (itto [ Ui ofk= HETE AARIC, o A =719
gFole T12felA] ohsitt.

) 2718 U571 £289] 82 18T o}l A& ARgRitt.
2.4.4.2.3 4|
1) SAdul= Aol agste] gty

@ SAvlle ST ASF=AP IS AEARE7 7T Harsdisel mdshd 7iagdol Ase=
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Aol a}% Ay A,
(3) 7R ST o] olFolxx] ohIg S TR0 EES At LA Tk

2443 1YAHD 4%

2.4.4.3.1 HEO| 7|2 F2HA| sl A B AlERitt,

24,432 H2 9 JSAoN e S ek FI9} QSANS PHR AAPleks Aol

Eiglo] ARIAIEE 217} HXI3i,

2.4.4.3.3 o= QIR = He|sES dR|olo] ol TUCHAD o] WAYSHA] oSS
Sk,

2.4.4.4 7I345%| Mx|
2.4.4.4.1 718FAE B E 1 o] lebg|e] HejEaere] ool Ak T di

2.4.4.4.2 719PgA]0] SR - vl d R B SEe] Hictol] e HesmilE S AARES
Fsl 162 C osl= Bk,

9.4.4.4.3 A 18P0l GUXRAAE AR5k o] R WA 1 Zekg e Ha
15m ol Wopal $xjelA] 2o AGo] Zhsgt Ao Tl

2.4.4.4.4 ofe] o] /1SRRI 2 7 9ol WA sk Zzte) 1SRN 9T 2 B
2o MBS x|k

2.4.4.4.5 H714] X 7HA| 71887 dRfA ks APFRHSRTE 15 m ool A=k fole
71SPgA25E 3m ol HolRl HAHlitol] AFEARHEE ARl

2.4.4.4.6 2,4.4.4,5 U}2 AFAPURLE 7I5F9) AN SHZE ISP 7I5FgA 7
27} AYLE olsk ol o) ABOR Ausle P Ul

Srlaolks SARolA FAREPTE 2SR 2 WA ] ff8lo] v 71l wet dEArIE

2.4.4.5.1 SFE2710] &Rel Z) e Qo] 2adt 4 ol H=s AR,
2.4.4.5.2 H=7g719] wisg WAJsl| ffsto] Aol SPIYAIE FalsAY Ajbde] A=E

Q115 Qleilo] ARl 2Rrt 21 TRl 718 Anlo] 25 A Aefoll St eleie etk
ofst Zehol 4G 4 Y= ARl
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2.4.4.5.3 Y O] 2, Relu] SO Qlslo] 25| G WA ohfsis Ao
AP HEEA

i
ok
au

2.4.4.6 3AHZ|

2.4.4.6.1 3= TR 8% F= &4 Qo= AR = HR|51R] ofyglt)
) AeAFUe(ZolE 8m of3i]l Aol 2RIt

Q) U=EA AY A

@ UeI2) ZoP} 1t 25 offske TowA] R4l RTEH b

2.4.4.6.2 FHAN] AN SAGETAS ICHE EARA0) WARREe] Y 4 gl
Ao e
2.4.4.63 325 WY 4% 57 9 AES Telslel 14 A,

2 4 5 7|-AA‘IH| A‘Ih
FRAIE 1 EADRAS QRSP AT 4 RS TR 710 AT s 2 71945
7Hl O e,

i

2.4.5.1 FHAMH| FjUNS
gk S B 0 ) 58 EAPRAE Qs S 4 QRS 5] Slslel K] T AT
o] Qleiom 7IHAIES Asle] ool gl Ao Bl

2452 7hadHl ULYs

Sapnl H88IeIe) 1 5L At Bol ofek LIk Io] ZRislo] 3] - 5o /AR URIATY
AASRE 749 3l 91elg7] W T Qrelg ol 2 easlo] gl vike] 9ol 1,254 o)4e]
Fel(olst “HOPAIBYIET oot GchOR epAES AxIste] ool gl Alom gt

mlo _I

o

2.5 Hi2ad| 7|=

2.5.1 Hi2HEH| Tz
Hite] A= EAZESS] Fgl At 714 A 9 sk e 7R Ales

ok
iu)

2.5.1.1 24| iz MY

2.5.1.1.1 vRCHE Z3kich ofsl Weh, i e 7Rl 9 Al EA e Akt
Aow T, o] 49 IEAA el Ak AL AASES o5t 40 T olsle ek
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2.5.1.1.2 HIRS =it e weiyiAol Aiet Zlo= Bl

2.5.1.1.3 SE= ol - A5 - AlSolamie AMSIESEol FAE Ao it

2.5.1.1.4 HIRHAIRIA: Qo) wiRtkE: Alefeict, ofst o) - o FﬂH SH(els} iRk o2t ithe]
A EAPIRS] S5 - A4 - A - 2 9 Bl hde e 4 Qe A=A 2,519

WiEkAH] AR50 AR Ao S

2.5,1.1.5 A1l Hol] ASH= Tl St Ftolske] wikEo] AR EAKAo] Fgel gt
PV A stk e vk ZloR gk T ok ujEke F R 715 A8e

ohfaict
() ZITARERIo] 98I o]l vk
@) HIAE L7} 815 CF 2= vk

@ 2FepIE B iRl
(4) oFsAlduE- et

2.5.1.2 2L T2
2,51.2.1 gk ol ALXISH= TIQSe] R M Holsh RIS o} gieho] Mg
A o] 5 A - R 3 e 0] Aol kel T 7|l AR ) AR

olel 55 olde] ek AR Y 7AK e T ARE AR
) A=

(1-4) KS D 3570(1-24f-& ebaziah

(1-7) KS D 3572(X e, dud|8 =7
(1-8) KS D 3577(He, dugr]g AH<QlelA 73
(1-9) KS D 3569(#}-& =& 73

(1-10) KS D 3758(H1-g- o531 gl UA-I=2E5-2ga B
(1-11) KS D 5301l = 2 9 =2 3
(1-12) KS D 5539(0121) ¢i= UA 33D

(1-14) KS D 5574k ao]%ur
(1-15 KS  3P7ARESQ]l Efollgdsll mE7t
@ - oA

(2-1 KS D 3503(¢ekt=8- 7))

25
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(2-4) KS D 3521(&-8718 733
(2-5) KS D 3540(5 - =2 8718 e
(2-6) KS D 3538(2Ye] % =871 7= Eejuddid 9 ir= EefEdd AR 73
(2-7) KS D 3541(#2 S}&8718 bt 72
(2-8) KS D 3752(7|Al=8 ea7gAl)
(2-9) KS D 38677 1A =8 &= A 5 UA A=284
(2-10) KS D 3867(7|Al =8 &7 A 5 VA A=2w SC|EddA
(2-11) KS D 3867(7|A =8 a7 A 5 A=84
(2—-12) KS D 38677 1A +58& a7 A 5 =g S¢EdA
(2-13) KS D 3867(71Al 28 T ) 5 W24 9 Wiz 82574
(2-14) KS D 3543(2g %*Eﬂ%ﬂ% ARE EeEdE 7D
(2-15) KS D 3756(&Frhs T =22 Z3A)
(2-16) KS D 3705(&7}+ ¢k _Eﬂ° g2 73 d )
(2-17) KS D 3698(14714<1 2E|le)x 2t 4 7))
(2-18) KS D 3732(H&7h
(2-19) KS D 353244 =33
(

N

o

(2-20) KS D 5201(s ¥ B3ha<] 7 4 u)

(2-21) KS D 5546(HA 9 Yz o 4 X)

(2—22) KS D 67011 2 d5vlE dad % D)
(2-23) KS D 6759(¢F1E 9 dFrladta 4=

(2—24) KS D 6000(E¢ks 9 Elehsdae] ¥ % )
Q) 9x&

(3-1 KS D 3710k} w7

(3—2) KS D 412542228714 T8
(3-3) KS D 4115(458718 212,
(3-4) KS D 6770(¢F1s ¥ &Fvle s

@) =%

(4-1) KS D 4101847 3745

(4-2) KS D 4106(83+=8 45

(4-3) KS D 4103(&HIRIZIA) 748

(4-4) KS D 4107(aL-2 118 48

(4-5) KS D 4111(AH 18 85

(4-6) KS D 4302(74 &9 285

(4-7) KS D ISO 5922071 8% 5 54l 7id 8%
(4-8) KS D ISO 5922(7F 48 5 WA 7t F4%
(4-9) KS D ISO 5922(7It 8%) % HYeo|E 7kbrdE
(4-10) KS D 6733 H<:4] 5 A(FEl BF323E)

(4-1D KS D 6733 H<44] 5 B(He]ols HAF2D)

(4-12) KS D 602472 H =3hs 78 5 Fe=(?)
(4-13) KS D 6008(YFuls a5

(6) a7

o~

ol
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(5-1) KS D 3503(¥RF=4- A7)
(5—2) KS D 3526(1F537-8 LA
(5-3) KS D 3592({71k=-g ehart A
(5-4) KS D 3752(717| ?%% gk 73

(
(d
(
(5-5) KS D 3706(~

(5-6) KS D 3731(\1<¥ 7&%)

(5-7) KS D 3531(t44] W &3 B

(6-8) KS D 510172 H 7] o5 &) T Fikiss, BRRuRlE, Aibs, B Rk, 9283,
Hlodes)

(5-9) KS D 6763(& EUIL 4 dFulE I 2 AD

(5-10) KS D 5604(Elgks 2 EleRs $h-5)

(2] 1. -1 (2-3)¢] A= distodi= 2.5.1.5.3(D) 8] AMGAIGES wEtt

2. (2-3)9] ARl thelol= 2.5.1.5.3(2) 9] AMEARHS: W)

3. (4-6), (4-7), (4-8) ¥ (4-9)2] A=l Hislof= 2.5.1.5.4(1) 2] AgAITHS wh2c,
4. (4-6)T} (4-7)9] A=el dslode= 2.5.1.5.4(2) 9] AMEARES: wkEct

5. (4-103 (4-11)<] A= tisi= 2.5.1.5.4(3)8] AEARES whETt

2.5.1.2.2 =47t ZHE ITIAE YE-ER Sl ARA vl x|k vilke] H9oll= 129
Sz AFAS ’R[sl] Q1] tl=rA-d3](American Petroleum Institute, API)
Recommended Practice 9419 #43L wEc)

2.5.1.3 £Y0|5te| HHEMZ

AR Hhol] Ax[el= Stolsle] sl §1S whs Fio) ARgdh= Al ARl ule) ok
i Ei= 019} 55 o] IR AR E 71AA AES 7 AmE ARSIt ol 2512 9
2.5.1. 4] W= EAZRS v A=, Holgal 9 HH= Fotolse] viaksel ARE 4= Qlrt,
O HA=

(1-1) KS D 3507(slj-g skardah
(1-2) KS D 3583(Hf&-E- o= 84 w7

(1-3) KS 3617} AREQ] 7kA8- Eejoldalit, gl AR89t o] 0.1 M vl AJats wljtofyt
/\]J:Lﬁl— 2~ 011:}
(1-4) KS M 3404(¢91g- FAdsH G il daviagos elilo] SAot Fo) ks ¥
oRsles FE 5 1

2) ol

(2-1) KS D 3507(afig- skariah

(2-2) KS B 1522(YyF vt 9 A= 7k vikg 73| sie] 854 3 o))

(2-3) KS B 1531(HAH] 7214 ol54)

(2—4) KS= 1785 ¥Zs1A= KS B 1501C73A] 2|2 iAol 1185 9] QoA 71vaH| 9]
Folete] wiksell ARG o= Qlrk Tl A SHAE ARBSEA] o3l

g

2.5.1.4 ¥{E olgT} Y e
AJeids ol AXJaHe Hiek oo} W b F140] F5 - A - U 9e Fe) Ak vt
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ch2o] Aghet A = oleh
D) 8534 Hol3Hh
(1-1) KS B 1541({-8 7A| Sieli7] -8544] i o]34)

(1-2) KS B 1542(82h8 73A] A -854] 3 o]34)

(1—3) KS B 1543(ul2-g 754 gifj7] 854] & o]84))

(2) HEZHA] oSl

(2-1) KS B 1501(273A & Z=0719] 9 @A)

(2-2) KS B 1519(x Z=i]9] /A7 22| 2]

(2-3) KS B 15020 Z3A]2] z|5= 5184

(2-4) KS B 1511(F7HA| & E3A]9] 7|12 X999 54 o9 5K S3MA|] 7124
(2-5) KS B 1510(72] TaA| 3 SR 7|2 2|4

(2-6) KS B 1511(87A & E31x]9] 7|2 2999 54 98 10K Z:MA|9 7|22)4=
(2-7) KS B 15117 & E314]9] 7] X9 9] 54 4 16K EHA]9 7|24]4=
(2-8) KS B 1511(F7A] & E30x]9] 7|2 X9 9] 54 4 20K EWA9] 7|24
(2-9) KS B 1511(&74A & E314]9] 712 X999 54 e 30K Z:MA|9 7|2A)4=
(2-10) KS B 15117 & E314]9] 7] X9 9] 54 e 40K EMA|9 7|22)4=
(2-11) KS B 1511(Z7ZA & Z514]9) 7|2 2999 34 o 63K =AY 71EA]4
(2-12) KS B 1503(4AF4] o Z3hx))

(2-13) A}712] KSeof| w2 ZH;A = KS B 1501(E7A] T Z3hx]2] o2 ) of] w2 9] tollA
TAZRS v ARSSE 4= Qlrk

(3 we

5o okl AR AdEE T

e ARk

l'LI

(3-1) KS B 2361(F7 a3 wiB) o] 10K ZWix|g F=uws

(3—2) KS B 2361(F7 Z2iA3 WiE) o] 10K Z2iA|E o= iE

(3-3) KS B 2361(574 =AIE WH) 9] 10K AR HPZUAL Alo|E WiE
(3—4) KS B 2361(F7% Zuix|g W) o] 10K SA:AE AYA= WE

(3-5) KS B 2361(F7 Z2ix]3 =) 9] 10K ZHRA|g Z2H WE

(3-6) KS B 2361(F7 Z2iA3 WiE) o] 20K Z2A|F ofF Wi

(3-7) KS B 2361(574 Z3Aq WH) 9] 20K ZIWA|S BFZULIAL Alo|E HiH
(3—8) KS B 2361(F7% Zuix|3 WH) 9] 90K Z:MAE AYA|=L WE

(3-9) KS B 2301(%51=)

2.5.1.5 TH=z2| AtEHet

2,5.1.5.1 Akl ol AXI5H vkl KS B 6733(¢1218710] 72 % 3E.1-2,20) Al
1521 1ol chaSHe £ Wl Z6lod XSl ol ek 3155 ol Al ool
dislo] The- Wloll wet FAXITE Akjsto] BT AL 0 CullolA AMgEks vl 5o) AR
Apgatola o i,

() FAARe] Agske AlREe ke 7ol et

(1) A} Q% 0 R E] BAle] SA0 R F HES 50m Aok U] SE] dofapy
5 S A A0R Tk

(1-2) ATRFEIS) A} 242 KS B 08094 FAARTO) 4% Alsile] Ofste}, hl, Alo]
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Al FAE 10m= T 4= gl Zdeolle Al FAE 7.5 m - 5 mn Fi= 2,5 mn 7 12|
71 A Repof] wet 7P 2 Aoz Fih
Q) ZANFL RE AFHO| thale] mAe] AAE ofslolA] KS B 0810(F<A1E ZAAE) <)
AEISAA R wet AAJSaL W AFES] SEoluA} B 3 2,5.1.5. 100 whE 11 KA
2o thgt 2goll|R R (1-2) 9] ©A9] Zdfolli= ZL AETAlel whet ths 3 2,5.1.
5.1@0] wkE AT Tl T3t gk 3 2.5.1.5.100] gro= tiAigt 2h] oVdd wlof] o5 o=
it

Aol w2t

U&LL

£ 2.5.1.5.10 FaHwo| tigst AT ux|gk

A= o] HAQPTIE Hago | - J)
& (N/mn) 3718 HHA] 17H9] 4%
8§ <450 18 14
450 < <520 20 16
520 < & <660 27 20
660 < & 27 27

3F 2.5.1.5.1Q) AlFHE] FAl theRt 2ol A]

AlHE] A (nm) 10 7.5 5 2.5

F A HR|(J) 27 20 14 7
20 15 10 5
18 14 9 5
16 12 8 4
14 11 7 4

2.5.1.5.2 The AR mAIs WfESS] Uero] ALgSH ofigid

(D) =k e 0.35% oPFe] By W ARkt A=A SRl ARl AR, Tk
KS D 3710247 T=5)3h o] ehagknae] 117801 fle e Taekide BRIt Foll AR
) KS D 3507(§2-8 Shazdah

(3 KS D 3583(vll-& ofot= 8% el

(4) KS D 4301343

2.5.1.5.3 the T2 ZH= ARdA Hloll AXJek= viiER ARESEA] ofdgitt,

(1) KS D 3503(dHIEz8 Al 9 KS D 3515( 81728 A7 15 A, 25 A U 3%
A= thgoll 71A8k= Aol AR8SEA] ofgitt,

A-D) =7E =5k whds

(1-2) AAIEo] 1.6 e ZI3k= e

(1-3) Aol 1 IE ZIsh= Zo] ol FHE 7IKe & Fi= ol

1-4) FA7t 16 mE ZFek= =

(2) KS D 3515(8F7=8 AT A, 2F A, 35 AS ALRIHE A=) 3IE Z8k=
kgl ARESHA] ohgi,
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2.5.1.5.4 tha9] FHEE ARl ARk viiRR ARSSHA] ofdgit,

D KS D 4302(-7d=d 899 3%, 4% 9 53 KS D ISO 592207t 43 & A7kt

TEF 1T 4 25, I FEE, wARolE IR Thol| 7RSI Hloll ARSSHA] oy,

A-D) =7AE =5k whds

(1-2) AAYEo] 0.2 Mk oVl 7FA/ g7k~ vilks

1-3) AAI)tEo] 1.6 S Zsk= 7HAA7 A W EAd71A0] ZRamE 1l EeiX]

(1-4) AAL=7E 0 C vt T 250 8 28k viTs

(2) KS D 43027485 F43) 9] 1%, 2% W KS D ISO 59220715t 42 5 34 7|5t F429]
T, 452 ool 7|Ashe Aol AR8SEA] ot

2-1) =7E 5k ks

(2-2) AI)tEo] 1.6 Zsk= HE 2 Zai|

(2-3) FAIEo] 1.1 kg/liE 2051 7117k F SA4d718010] 7IAE 58k Yo =

Wy gl Zapz|ele] A,

(2-4) AARE7E 0 C v¥t E= 250 TE 28k vk

(3 KS B 67335441 5 A(FERY 23 9 5 B(He]olg AF23)S thgol 7IABR= Aol

AMEBHA] ohgi,

(3-1) =A7EAEEAA Y AR FRITHE =85 k= vilts

(3-2) AAI)tEo] 2.4 IvE 2Bl HHel S

(3-3) AARRE7E -5 T vYE = 350 TE 25k vits

2.5.15.5 Tha0] 5 - 3k 9 USRS AJAnte] AAIsh vkl AL S ok
(D) KS B 6733(21218719] 71812 % 1,30 A 51805 ixlo] thg sl =8 Zuisie
A, ok Qe - oA dlaoR AMgske AL Al

@ 5 % BAY] 6292 ISR PFOR L g0l opRlo] TeEl 2

A

2.5.1.5.6 s W AF0lE3 -2 KS B 6733(42H8719] 7HEt2) S 35 30f| FAJH sFeeEx
of thSohes 2=E Zafslo] ARESIA] ofUght ThE YA - A dATOR ARSI A
A efetct.

2.5.1.5.7 EJgk2 KS B 6733(4=8719] 7|9kt2) Z 371,30l 3AJH 818178 2ix]o]| th-gsl=
2eg Zifslo] ARESHA] oRgltt,

2.5.2 tEMH| 7x

Al Hol] A5 HRISE] TRl Sl wA O] Fok WSS Ui RS 2 71 Aol
AT, E, 54k, AR, 2B, £ 1ol Sl Bals, Aol Lmis] o9,
W] G, A7) G, SO QIR F21] G, ThE W RFO| G, AX| A2 550 9,

TRE SARR QIR 9 19t Sl Qlole] A7le SOl HiRk o] dle Ao gl

2.5.3 Hii24u| FH
HRH R - ) Bl eeas RIS QdEo] 4 ol Hs AR,
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2.5.4 bj2-8H| He

2.5.4.1 zio] R S AHOT s, At Lk HalehA ohgick

E
r°"
13
i

2.5.4.2 A3 o] AAAJol= wipS o] AghiRe gxe gick chl 5o AgsiA] o
obdElio] FQdt s zhe ZAAFFO R T 4= 9L, o] AL AL T 4 %1% z2)=

E KT =
Bl

2.5.4.3 Aol Ho] AXIsH viEk5 o] 841 olola8] L He] olo} 55 ool Fuks 2k
o di

rlr

2.5.5 28] MEERER|
Hitole 2=0] Hsk= <Rk dojo] Hejol| whE A5 S| f1ste] the 710 wet 2AE
Sk

2.5.5.1 AldA ¢to| w2

2.5,5.1.1 HEES: Xjslol] wisls 9ol il o) FH3] Thm, vk Rsio], At updeie
74 B3l e Fe,

2.5.5.1.2 RS A Aol AXISH 9ol ofehe] AL ol Ak AkskL, el 2o
L WlEzglo |t Zefo]=3 AZOIAIE MBS ol WMo R SRS ST 4 Qe ik
A = ARG EA X o]
of7Jol] AN ATl AT L He] Aok 9] Bakewmele] 212 Tefalc), gk
AR o] H98h T 11,7x10°0 0 81, Bk ojeje] Afmo] 26t u Belshe
Zhe AMgait

2.5.5.1.3 Ao AT MRS XIXSH WA, AEESL o] 4158 A8t ofISHES HEke:
SRS ao% cjgt, wiEhe STRho 2 viglo] Tidiat -S2lo] WAl el gl Zlo] el

2.5.5.2 AlA Hio| izt

AR Hlof] A2)ek= viol= 2.5.5.2.13} 2.5.5.2. 20 Wt A0 7 <lst ukho] QJFo] A
S27F Q= HEe| tise] 1 AES Sdle RAIE $ith

2.5.5.2.1 Zbent pipe)2 AHEZE} Tk 9= 2Mk o511 Hife 24 T (bent pipe)S AFESE ]
7} e Holk= == (bellows type) AR50 SE AR 4= Qi o] 749 Ry Ao k3|
£ 14 ZR|Eo] Qlar, AR, $Eo= olgt 2] gl upEkA|e) 11 o] Y10l ulE EREo

HHel Ad o s AA[Ri,

2.5.5.2.2 =¥bent pipe) 52 F, HlIK| B R 2rrslo] e} Hife] WSk AHiM s
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2o] the Alof T2 31§ 3t ofs} HES Tt
64 = f(1.256. + 0.2567)

of7]ollA

6, ¢ AUSTHASIO] SERHN/m)

6. 1 ARG HA7 Tk FollA] el HAfremelA] 1 Ao 3 2.5.5.2.2904 Aat

38 VAN

R0l X717k FolA ol H ol 1 ARe) 3 2,5.5.2, 2014 At

38V

<k

ox

On -

3 2.5.5.2.2 F=|EFYel| FolA] o= AR 8eed

A = S B
S 733 T AT 73R | Aol FERAHEE] 50 %
2HRIEIA T B v g oS 3 B AAgo = St
1. Aol 17 Hagdee] 33.3%2] 3t
2. AAREAN =] 33.3 %2 gk
3. Ao AR = 0.2% W] 66.7%2) 7k
4, AR A T 0.2 %] 66.7 %] FE THE oA
HLo|EA AHIQIHIATRS 3 2T51A] ¢i= HelollA Zize] Zhe)
99 %°] %k

18

f 1 S ARRRA olVd=rrgoll 24 2&AlolES Tt ol w2t Falixl YK factor) o1,
Cha 3ol At Aoz gt

AolEE o9t f
7000 osf 10
7000 232+ 14000 ©Jst 0.9
14000 &3 22000 oJst 0.8
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cle el Rl U 3 SAS GAUEL T 2AE HE AL AR
9ol A UK ARk 4 gl

2.5.8.3 2EUNRISH B9
Afelds Hre wiie] QAR GAIsH] SIsio] SBAIE 1A Bask 9ol ki ot
PRS2 AR

2.5.8.4 FEEMMIX] ZX|

APZHA - o - EBld - R 2 - R 9 ARE 59 E’FJ‘W HHEAE Al2fghct) Foll vitke AA|ek=
Z3olis AP 0] ol wet QPR HEHO R k] TIAN0) SPIRIRALE i, o] - AP A
T 4 A} uite] 9Pl wlet e gt ol vipkS 253102 slal, TN IR EARIE

AR,

2,585 Al o] iRk Ul 1 gkt S} Elo] AP IAO] 4502 AgEl 95 -
Iz wH 9l o]50] a2 3kl ols} Zrho ¢y - W wl miH o] ZREAkS) = 1
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HiRFgR|e] SYIHE HAlske BAE the 710l wet ARt

@ HifFgRlele 2PEeE Aol A, A, 2ABRRE 7390l ) S AVIRGREAE
/dj]‘s}q
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e HEO| 2 dRE UEhle Al B A L] il dEE Uehdle A AR,
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() ARAGR] AR A5 dfd AEARF RS s gl XA glo] agh A& & 4
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(2) HRAA= tho] 9ol HRE S Ao gt

(2-D wizhie] Qflo] A8<t2l] 1. 05HH(E Aol 4 Mk o131 9ol 4892l 0.2 I Tigh
A E 2t of

(2-2) viEhfe] o] Al FERT) 15 % ol ZJsiet

(2-3) ullEe] fedo] AR =R 7 %ol Wt WAl Al ZA VN 482t}
(2—4) 7IEAFPEB ] 23|27} ARG o) Fi= Al E ] e of

2.5.8.6 2AHH01EX| Lx|

2.5.8.6.1 Afjate] viRFgAolle AP 0] S - A - A B et vie] dojef| et thee]

A7 2h= PdAloPEAE xRl

(D) LEBIEA, 7 dA = AA, 1 XP:WX] 71 o]l QBdE 917t AdB] 54 Aoz}
IR 2R e Aol =71 T It 2] ofdske Aol

@) TheQ] oV e ISR 73 of| A5 EHJ,*HJXF flole] Y571 - HE - AR 52 ARSI
A = Hidek= Alol7 s

(21 2.5.8.5.1()0l wiet HARE AHAR S783F o] A8U=lY] L1vE 203k
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(2-3) 2.5.8.5.1()°f we} ARt A= St e A i) =) 15 % oV 571
‘H_g u;H

(2—4) 2.6.20) w2} AX_E 7IAREA R 7L AT o

() YRR, 7IAFEHAH R AdH] 5 1 ] bAS $13F Adu) 5] 2AFE|Rof| 5@ o]
a2 o] = AP RS Sl 9k wiellis 957 s B ARESHA] S Al s

2.5.8.6.2 2.5.8.6.10] W= UHPIR|= the 7Iel ARt A= gl

@ vfERpe] o] ARgtES 2alsiK] oRslal, TS 48 (water hammer) 840 2 A7 ¢tgo]
3899 1L1HE 28] of ek s Sh= Alol7ls-S 24+ A

@) A 9 Ze= ko] A A, 2 9 ?ﬁﬂ wﬂ *J = 2% A

@) HiRFgAIe] eSS0l 37 = A

FO
?’
olo

ﬁxn

2.5.8.7 m=|&H| 4x|
ARRAs B HiRFgRIolks HE] So2 R vl Hes] fislo KS C TEC 62305-1,2,3,4(3=
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D 222 43 o

@ AR I B2 IE dftlol sto] B0l E SIS PAS Wk, ol
e o) A A4l SRS W R 5ol s Gl ) 2L o} o] 4] o
o] 455k Q] 71 RN Aol A71HE 51 ofshs Aol AR EE TR
Q| A7|ugT o Feholit T 7Rk ] A A7lel 7 AR it

2.5.10 Hi2&H| E2A|

] RS FHslr| ffole] 1 Hite] efftolls EAIAE ARSShe HiRtE s Al
T e FALE SiaL vivdE Hite] pjolks 11 ifto] midEe] e WMl & 4 =S
the 71l wet AR,

l

2,5.10.1 H}EhS: Aol AX|5H 749l Ao 2N Holr] A5kl 1] 418 o] EARA]
ol SEATSIR, uike] oS Wiz A Ql2iHel Asio] B S HESH: 8] EARE
2.9.1.30] ute} At}

2.5.10.2 vk AJsle] v dsi= 7 eollis AR E 1m opdo] Zlolof| iidsiaL Hr] ShE- Aol
TAPZE0) vikS midsilaE 2.9.1.39] Wt RARIC

2.5.10.3 3EARHOIR= HiRte] oVe Tt 789 Ao el & Zhe HEske W

i
b
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d
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2.6 Atzofigan|71E
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AFGURE ZIS= 9 3] 1 YRS H8Y otz HSY 5 YIRS 5] Sislo] ke 71z
e} JRQIAE Al

2.6.1.1 TIOIRIR| 44

7k SO YRS S0 ok e 7Rl ek SIS A9

M 7171 % Z719) GRS WAIs ] Sislol sk ek

@ AT A, TSl O] A WSR3 S wef ek
ol o] 3 gt 450l S Tiok

(3) B 2 wiolA] oale] RS WX Slsto] el Belmi El obun
@ ()8 (749] QPgIe} oy X1T 4 ol AFEIRIAlo Ak ] 59 Ligto] 48]
Qe et 59 she M) SO 2| TPRUFS P W O R she ki) 5
o] geie AEHO Aofsie H)

2.6.1.2 2IAUQIHEX| MX|PIX|

HRIPIg A ekin] 5 elo] 2Bt Ei AAS 20k St gl the Tkt
A3l

D W - e aQlom Qg iejdsol AAdEE 2 et e o8] &

(@) 350 glploz QI deio] RIS 233 Sei/t ks Ik U571e] ol
7t EE o] 9

@) Hik o A7 270 o o] HiH = Xjrheo] ofRAle] ofRh oiA|e] HsRko = ujdo] L=
v

@ (DFE Q71A] o]l exddu), o kS, WHO uj] Fo2 QRijE gldso] dAE S
23} 8F o8} Q= 1okdn] i i =

(5) =7 1ol 1 2kglol, 1 ko] TRPAAlel feio] AR 2Rt ool T Re Ay

= HE
2.6.1.3 ojUotHdR| 2= U ME
2.6.1.8.1 SPARA = sl B ] A3ksl Aos st

2.6.1.3.2 IRIRPFIA|9] 7= B A 1 IRIRPIIAP A fehe 7Idnfse] Qlofl (s APk
of of 9 2o e 4= 3lal, 1 mAPRRe] Wil do] Sle Ao ji

2.6.1.4 ZALTFR|
QP - v} Br= HejsmliH o] FEaEizloN; REHALS: The ARl wlel ARRRE WA oo
ik,
@) 7A E= 5712 = B9
(1-1) YAEEUEe] vidE SAY 22 AHE528)
_13160W VTZ
CKK,K.P, vM

-~ (2.5)



A:

A:

(1-2) AAEEAe] wehrt 2

35250V

VTZM

CKK,K.P,
189750V V/TZG

CKdeKcP 1

-~ (2.6)

= (2.7

Aole5s8)

KGS FPE51 20 -

1T.9W 7T
= T,KK. \/MP D)) (2.8)
47.95V 7ZTM
FQKch P1(P1_P2) ( )
258V 7ZTG
A= FKK. | P.00,—F,) (2.10)
A2.5)FE 22100914 k, P, Po, A, W, V, G, C, T, M, Z ¥ K= 717} the =215 Vb=
Ho= it
P, . EE% 2RdE @MU eR ARt =i e] (ki
Pt _ [L]“E—l'-- (2.11)
P, ‘k+1 :
o7]of|A]
Por . JAEEE(EHY S W3 (u(a))
c )
k: H]oejﬂ](?)g 4]
Cp - AHE,
Cy . AZm|d
Py ¢ ti7]9RS gk ui(ATIE S Ui (k)
A @ QR ()
W @ 2.6.1.69014 At B E==Hke/h)
C : HE8aAREA T 2.6.1.40 T 3 2.6.1. 40004 s 2
T : E&9F 2AU0A 710 Al (K)
M : 7kA0] B
Ki : EEAARRES] AAESA) 2A] QbddiE = 0,975, atEeke 0,622 it
3 2.6.1.40 v|g&=HAs
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 1.81 388
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
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K.

Q< N

DO 2.6.1.4@elA vERA A gh
D 2.6.1.601A4 el YaRET (NmY
D EEAEOIA O] ZARIE0 ©, 101,325 (@) |02 37 1S 7jEeR gt
By : ol ARRA 19 2.6.1.4G0lA 13 g

1.09 326 1.35 352 1.61 373 1.87 392
1.10 327 1.36 353 1.62 374 1.88 393
1.1 398 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 1.72 389 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 1.51 365 177 385
;IR AARREA gi7|9to]H 1, HEWR =3 (Balanced bellows type)-< 13 2.6.1.4@)

vk (Conventional type)2] 79 13 2.6.1.4@0lA F5F gt

: QPREES) TmE Bl AT B 0.9, LHULT M B 1
etk gk 7
min(0 C, 101.325kku(a)

’

.0
7=1

9= 7=1.0
)]

EL TR 4] (2.19)¢] e}t ALKt gk

) (k—1)

2 L k
FQ—\/(kfl)-rk[l 1r—r ] (212
of7]ollA
r PP

) = &

wEEE B

22,199 met EEHAS Ay oiul ZPgApEdRto] 11 AFs-S QPgehe 73olhs 412,140
e} BEUAe AES 4= 9l
11.
A= KdKWszI?VKD (1.25PG—Pb) ©(213)
A= KK | Fropy @
2/(2.13) = A(2.14) AollA
A BAFZHH ()
Q : QEZH1/min)
K. : SPdiEe} utAshks: g7 AA)et 7$- 0.9, ebdlEnt A3k 749 1,002 Fh}
Ky @ EEAARRR] AAREAR 24 QBB 0,65, 1T 0.622 gt
Ky @ BiEAARRRA di7|9tolH 1, HEHE9-23(Balanced bellows type)> 1% 2.6.1.46x]
Al et gre= sh, ARl (Conventional type) @l 79 58] HASEA] opgitt,
K, @ AurigAe=2a 19 2.6,1.40004 75t gk T ohe Ao et ARRE ghes i)
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2878 | 34275

K, = (0.9935+ +

R045 R 1.5
o _ Q(18800xG)
VA
o _ 85220%Q
UvVA
71004

R @ Fol==4(Reynold's Number)
uo EE2EoAe] A %(Centipoise)
U : E&2roxe] Agid=(Saybolt Universal seconds, SSU)
Ky @ IR AeRA I9 2.6.1.46014 1t gt
P A= kh(g)]
Py . ZHiU k()]
P @ EE9 A9 20k b))
Py : v ku(g)]
G | EE2oM9 HlFgoR FHN B Vo= Btk
B +57(Steam & E=== 74
190.4W
P KKK KK _
o]7]of|A
A 1 HAREHA ()
W BQE=FHkg/h)
Ky 1 iR AARA Hi7]9olH 1, HEE == (Balanced bellows type)> 7192.6.1.4@),
Ul (Conventional type)S I8 2.6.1.4@0lA4 73+ gk
QB oL TtATS: S AAJet - 0.9, QPHERE HXJ5E A9 1.0°0= gt
D EEARARERS] AAEEA) BA QPAlEE 0,975, 28T 0,62 gt
. Napier #7440l oJ3t HAA=ZA P1o] 10339 ku(a) ©1811 73$- 1, P1o] 10339 k(a)
23} 22057 k(a) ©JslR] Zolle v Aol 7=t gk
0.02764P, — 1000
7 0.03324P, — 1061

Ko 1 BEp57] BAAARRRA 3 2.6.1.4Q0014 = gt

A:

5o

# 2.6.1.4Q N2 57| A

A 2=(C/°F)

149/ | 204/ | 260/ | 316/ | 371/ | 427/ | 482/ | 538/ | 593/ | 649/
300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200
010 | 15 | 1.00 | 0.98 | 0.93 | 0.88 | 0.84 | 0.80 | 0.77 | 0.74 | 0.72 0.70
014 | 20 | 1.00 | 0.98 | 0.93 | 0.88 | 0.84 | 0.80 | 0.77 | 0.74 | 0.72 0.70
028 40 | 1.00 | 0,99 | 0,93 | 0.88 | 0.84 | 0.81 | 0.77 | 0.74 | 0.72 0.70
041 ] 60 | 1.00 | 099 | 093 | 0.88 | 0.84 | 0.81 | 0.77 | 0.75 0.72 0.70
055 80 | 1.OO | 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 | .00 | 0.99 | 0.93] 0.88 ] 0.84 | 0.81 | 077 ] 075 | 072 | 070
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
138 | 200 | 1.00 | 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 | - | 1.00| 096|090 | 0.85 | 081|078 0.75 | 0.72 | 0.70
179 260 | - | 100|096 | 090 085 081|078 0.75 | 0.72 | 0.70
193] 280 | - | 100|096 | 090 085 081|078 0.75 | 0.72 | 0.70
207 300 | - | 100 096|090 085081078 075 | 072 | 0.70
241 350 | - | 100|096 | 090 085 08 |078| 0.75 | 0.72 | 0.70
276 | 400 | - | 100|096 | 091 | 0.8 | 0.8 | 078 | 0.75 | 0.72 | 0.70
345 500 | - | 100|096 092 0.8 | 082|078 075 | 073 | 0.70
414 600 | - | 100 097|092 08708079 | 075 | 0.73 | 0.0
552 80 | - | - | 100|095 08808079 07 | 073 | 0.70
690 1000 | - | - | 100|096 | 089|084 078| 0.76 | 0.73 | 0.71
861 | 1250 | - | - | 100|097 | 091|085 080 0.77 | 0.74 | 071
1030 1500 | - | - | - | 100 093] 08 | 08 | 0.77 | 0.74 | 071
121001750 | - | - | - | 100|094 08|08 | 077 | 073 | 070
13792000 - | - | - | 100|095| 085|080 0.76 | 0.72 | 0.69
1719|2500 | - | - | - | 100|095 | 082|078 073 | 069 | 066
20693000 - | - | — | - [10o0|o08]| 07| 069 | 065 | 062
400
380
360
C
(K+1)
340 o=520\J K(—2—) &
K+
320
1.0 1.2 1.4 16 1.8 2.0
K

a9 2.6.1.40 BEFH k=C/Cy




Ko

1.00
0.95
0.90 16% 2t
0.85
10% 2hef
0.80
0.75
0.70
0.65
0.60
0.55
0.50
5 10 15 20 25 30 35 40 45
HlO| X|tH (%)= pHeiliPalo) X100
ST Mot (kPalg)
19 2.6.1.4Q WA W22y QP HE wiorEAA
1.1
1.0
k=10
- % | k=12
o T NX::%
0.8 i k=18
I
|
0.7 4
I
0.6 : At
|
0.5 | ‘
40 60 ® 80 100
Hi 2f(kPa(g))

AOIXIHE )= g s ormkpatg)

100

13 2.6.1.43) Conventional QFAHHE vlzA AL~

50
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1 3 1838 14
S g S
; ,1 r°'/ o
13 - S113
T // ¢
:
12 1 J,' \‘3@— 12
A 1’
[/ rl’,é
1 - 11
! blowout temperature 11 .
| temperature Tr 15.00 |
10 - '_‘_—;—\__103080'57/’/ : 10
%2: = F=300
ot NS ~ \\\f_gg/ / B
5 “RER iz |
A 08— T 150 17/ 08
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b i | 1 140 11/
74 o7 ; N 135 07
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iy ; : T Toss \\ %081/' 2
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y ; : R tleREy Tr = Ea=et s,
ik o iaue | 2447 sevEy) |
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CHRIAI=4H] Pr
Ol AlA
19 2.6.1.4@ dEAS
1.00
0.95
0.90
7
0.85 == / 7//
F2  os0 ///;?
0.75 %;7474
070 L A=1E5S s, Critical flow line
= 12 1.0 |
0.65 244
060 ||
0.4 0.5 0.6 0.7 0.8 0.9 1.0
O Al
19 2.6.1.40) okaEAl
1.00
0.95 ™~
0.90 ™~
\\
0.85
~
0.80 \\
Kw N
0.75
N
0.70 ™.
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0.65
0.60
0.55
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08
08 1

Ky 07
0.6 /

0.5

10’ 10° 10° 10* 10°

R=20|== %+
el

=
9 2.6.1.40 == I3t FHEGAR

1.1

1.0

0.9

g -
0.7 yd

Kep 06
0.5
0.4
0.3
0.2
0.1
0.0

10 20 30 40 =0
M%)
9 2.6.1.46) HRIEAGAG

2.6.1.5 DfUITHR| ZHYH

QP - IhAT i YejslH (0]} 2,6, 15004 REAMEE" 2 3] o] A thE 71l
ARt Aoz gle}, o] 9 Qo] ZA9ke - A9 9 29t o= 3 2.6.1.59F Tk
(1) E=Qlo] 27} ofd -

(-1 QFIRES 1)) ARIGE 7390 QFiE o] ZA191ee- 2| sl824=(MAWP | Maxim Allowable
Working Pressure. ©Js} Zthe] 110 % ©Jsl= st

(1-2) FAHEE 27) ol HA|3E 79-0] SPliH o] ZAQfete- 2|a1618291= 9] 116 % ols}= gk
(2) F=%10] 3Rl

QP E O] Z21QF2 2 QP E.] =afofl IAIglo] 2|ars8tEe] 121 % olsk= Btk

i

2,615 QU] SAIE, Al 2 2l

QP 17 4] QPEE 27 ob 83
= ol 2 23t = Skl el
AR | A | o AR | SEE |
SEAI7) © -
o Jﬂl M swgas | w009 | 10% | 0% | 100% | 16% | 16%
T

ol
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F71 e - - - 105% 116 % 1%
A e 100 % 121% 21 % 100 % 121% 21%
AR A9 | FRE R - - - 105% 121% 16 %
L z] e - - - 110% 121% 1%
[B7|2E SAE Zdis8dae] %
2.6.1.6 DIUAOHHAX| BEH
QEiE E= J%"é“ o] I BTkl TR (Dol ()04 183 AkkalelLt (3)of Slsf| -3t 4k

(O () == @0l 183t AVl ofsf 7t o siid Arluie] kAP iagke 2sle 39otke
g éﬂHMH EAPIAE] ofdeR Ji

(1) Heljo] J19kdu] Fo] effehdfe] teEso] REERe ke (3)°M F3t 398 Akt
(1-D 4871 52 Ao vl 9 aopdurt e 8¢

37,140A *%2F '
L

(1-2) ¢=87] 9] sHEAH| vt E AR} Gl 749

61,000A "*°F
L

21(2.15) & A)(2.16)°llA]

W ARG 28 ‘f"“ak(kg/h)

AR 0‘@7}_7} %j

W= - (2.15)

W= -~ (2.16)

1

H%E—Ek oh EJ%“XHA Xﬁé‘" EPXH Al ﬁkﬂoﬂ %
£(904°C — T)
= W - (2.17)
o37]0f|A]
D T} 940 T2 H-2e 2 AR SRl - m/m*hC) Thk
m silicate)?] ol the Alo& APge 4= Qict,
x =0.03+©2x10™" Ty

D FARRE(T)

A e Alo | Ecalciu

K

6‘
o=

D HEFAm)
D Hzer AR

D geolire] dispris
2.6.1.62] egAK>

Skl kg)

-3
3t

Z(Bare) ¥
croly olee

2 "HT1 0o
25=157)
1) 19.5 kea/nthC
2) 9.8 keal/nthC

3) 4.9 kaf/ m'hC

—

m&l

l%( Aol A=« /t, E=2A A
0.3
0.15

0.075
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4) 3.3 ka/ mhC 0.05
5) 2.4 ka/mhC 0.0376
6) 2.0 k/mhC 0.03
7) 1.6 ka/mhC 0.026
3 BRI AR 59 1
4 Z1IA 9 ool ulzh Al 4% 1
5 Aol Ak FoR P AP 0.03
6 R 0.00

(2) P=7E~0] 1 PElE{ThE (3)olA At A5 AlLfgt
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