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OJ gt~~f*t£ T r P r I~L.tX-JE\ZT "f.ij~intf*" iffi § ~liH~~;}$~1lffi ~J'to :l(~~t::j:l 

'ffi ffi~il:71~ OJ :tza* 1 !YT:ff\r a J o tEtt~~f:tlH1f~{:;$:7fef;-~~ z !11, M1A7911ffiil.'l!Jrri 
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~~ ~' ~~~£rr~~~~~~o 
60~ft;*, 3(:%~*f ( ~) :t;JJH±IIa.E({:;$:~~:%~:5frfJT!# ( EMR) f'F;lgit Z~~ 

.= :@:~, :#;f§E\Z~~tU7 ~ I!J~ ~ f;- :nl! !Jllj 14 
l o EMR£~Jjf[ 1-

:m!'W;~, &P'8111tE~~~D~ :J'tr~}JT!#$ ( JX!;* 1 ) o El3::fEMR 
~~~·~ ~' ~rr~~zfum~~~o · 

l'iJ i!J!U ~ ~ 

~li{hJ-f.~~ 

X-JHzS:fQCOd?;- ~~::;R~E(, xi~fflS KOO~rir&: JL\l!lr m M 
~i!i:iJDI?t~iEo 70~f\:;*JJEI3§l-i;JJ*f < :i.Jo:t:::k) ~ Ai~HH ~~I~JY.ilffi.!tttlEri£-~:1J~~:1J 

. 

jii, § ~iJ:tEiiLtB) E E\Z ffl 15 
l o !a.~ri 

JE MI~~>f:o 
1 

. 

1t .b. !1m ?t r it I [{E JJY. . iff! JJi I[{E !JY. ffi JJ EMR 1fQ 'L' IZil r 
J:l ( K ) ( MPa) ( co ) 

• 

. 
. 

C1 16.042 190.72 4.639 14.115 0.014 
cl 30.068 305.43 4.881 24.365 0,099 
c3 44.094 370.00 4,255 34,628 . 0,152 
• c4 1 58.120 408.14 3,646 44,741 0,185 
n c4 58,120 425.17 3,795 44.243 0,201 
• Cs 1 72.146 461,00 3,329 55.302 0.222 • 

n Cs 72.146 469.78 3,374 55.267 0,254 
n c 6 . 86.172 I 507,89 3,030 65.575 0.301 

I n c7 100.198 540.17 2,735 75.875 0,350 
I 

Cs 114.224 569.06 I 2.496 86.193 0.402 n ' ' 

n c9 128.250 I 596.11 2,378 96,529 0,446 I ' n C1o 142.276 I 619.28 • 2.109 106,859 0.489 . 
I ell . 

156.302 640.94 1,943 117.173 0.501 n 
' I n c 12 170.378 659.83 1.813 127.499 0.539 
• • 

N2 28.016 126.22 3,391 9,407 . 0,040 
C02 44.010 304.44 7,395 15.750 0.225 
H2S 34.076 ' 373.72 9,001 19,828 0,100 • 

Oz 32,000 154.44 5,031 8,495 0.0213 
Hz 2.016 33.44 1,296 4,450 o.ooo 
~~Ja.~~~M;lg£~, ~~~~*~:1J~iffi ~~~0~E&:OO jii, PJ#xt~~ 

~il.5H8::Rr!iE(:71J.JUJZ'9m o m£, J!®:1J~~::!t~~-~:£ bt~~~' ~~~I.mE:t!rtt 
• 

tl:td::OOE&:~if~Mo it~:IJ{:;t~~~' M60~ft;3f:Mt, :tzaWmE:t! #:: 
IT~ zo tEfilf~,\~llm~::k~!(PJ :5f;lg Wi ~[ 6 

J: ~£1AOO:I'E S-K I!Jl:~~ilfi!.~la.9;§ 
' 

~M~MiftErr tLt:P, E&:~Mfl~*~~~*~~·A ; ~ ~ £ffl~~:1J 

it 0 

79~::ffflrr tt~z, lfl».l~:1Jri£MS 00l:J&~;fi-=f1fft;*'tlf~.~' tU~ 

~-~ff•~•*,:fi:~ffi~%~:1'E*l:~ Att~m, ~mm~Mtt::*zo•m 
( ~) ~A:tET, = 1.05·- ... 3.00, P, =- 0.20.-...20.-0o~mOOpq, ?fJ.lljla.20-t~~r-JT n 
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P,, ~,ql(;1HOO'i'-~l£l~Ztil~HiJ\tt~1JL 17 Jo .tlt ?i ~Jtl ?8 tliD 7';] l.05~T.~3.01 
• . 

o.o~P ,~15,0, 96%[2L_t~~li!~§X11Jili:&!]\T0.2%, ..R1[1£T, = 1.05;fi:JP, = 1.5~1G 
m~::tiH 1Jili:& < 1.0%) o 

•~•m*~~~~&~ m~~~*' ili~mm -t~•~~~@, ~m_t~-
2•~omm~~~£!2L~~~~~~~M~ K OO~~~mor~•<~) 
fEZ *~l';]T ,fOP ,~051~, ~J§Jl3f,ql(;~~~{X7'g 5 ~'fliJ:~~~~' ;J=tjj~l'g! s l: 

5 5 

Z =?. 2;AmnPm(X)P.(y) 
m=o n=o 

2P,- 15 
X = -______!_~::.::__-

14,8 

y = 

. 

~~~q:t~{Xl'g 0 ~-- 5 ~~~*JtJ:t:tlor, ~~Am.ifiill* 21'ilT~o 
P 0 (X) =0,7071068 

PI (X) = 1.224 745X 

P2 ( x) ·=0,7905695 ( 3X 2 - 1 ) 

p 3 (X) = 0, 9354145 ( 5 X3 - 3 X) 

p 4 (X) =0,265165 ( 35X4 - 30X 2 + 3 ) 

p; (X) =0,293151 ( 63X 6 -70X 3 +15X) 

• • 

( 3 ) 

( 4 ) 

( 5 ) 

( 6 ) 

( 7 ) 

(8) 

( 9 ) 

( 10) 

( 11) 

$~~3f/l~~?i, ..R tt 1JL~~361'-~~ ( Amn), ~}tj :JJ-f!£ o Jl:t ~ 1£ 

. 
n 2 

• 
m=O m=l m=2 m=3 m=4 m=5 . 

n=O 2,1433504 0,083176184 -0.021467042 -0.00087140318 .0,0042846283 -0,0016595343 
n=1 0,33123524 -0,13403614 0,066880961 -0.027174261 0,0088512291 -0,0021520929 
n=2 0,10572871 -0,050393654 0,00509247g.8 

• 
0.010551336 -0.0073181933 0,0026959963 

n=3 -0,052184040 0,044312164 -0,019329465 0.0058972516 0,00153&6676 -0.0028326809 
n=4 0,019703980 -0,026383354 0,019262143 0,01153539 0,0042910089 -0,00081302526 
n = 5 -0,005309590 , 0,0089178330-0.010894821 0,009559389 -0,0060114017 0,0031175170 

. 

$<~)m/H, ~® ~~~~m -t~~*~~m~,;J=tli=t~~~:JJ~,~m•~ • 
~- tJf!J~~~fll~J(EIMi~~o ~Jl:t,. ffu:mllitE~®~tlffi.~7t~imlm?t: 1£P, ~5 .41!1, 
*Jtl:tl~:-f'H~~~o . 

• Z = P, (AT, +B) + CT, + D ( 12 ) 

~q:tA, B, C, Dj!j;Jl'g ~; 1£Pr>5.4~P, =15.0f8jjiD~, J)1UfE~tlffi.~W,{-f;-7'gi)ij) -f;- ~ 

~o ~ft, ;& 3 §T~~£131'-~~:f±Tr = 1,05--··3 ,0, P, = 0.2 15 ,Of811JP'!, {1£ ~t-tl! 
' 

OO..t~~!@ 1 a J o 
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m 
P, iB IE T,iif,IIJ jj fi % ~ 

1,05 N1,2 P r ( 1, 6643T r - 2, 2114 ) - 0, 364 7T r + 1, 4385 
1 2+····1 4 P, ( 0,5222T r- 0,8511)- 0,0364T t + 1,0490 

0,2~1.2 • • 
I-,4 +'-'2,0 P, ( 0,1391T, -0,2988) +0,0007T,*+0,9969 
2,0 + ••J3,0 P, ( 0,0295T r- 0,0825) + 0,0009T, * + 0,9967 

-
1,05····1,2 P r ( -1,3570T r + 1,4942) + 4,6315T r- 4, 7009 

P, ( 0,1717T, -0,3232) + 0,5869Tr + 0,1229 1,2+N1,4 
1,2+~2,8 

1,4+-2,0 P, ( 0,0984T r- 0,2053) + 0,0621T r + 0,8580 
1 2,0 + ~3,0 Pr ( 0,0211T r- 0,0527) + 0,0127T r + 0,9549 

. 

1,05 ~1.2 P, ( -0,3278Tr+0,4752) +1,8223T:-1,9036 

2,8+~5.4 
1,2+~1.4 P, ( -0,2521Te+0,3871) +1,6087T,-1,6635 
1,4+N2,0 P r ( - 0,0284T, + 0,0625) + 0,4714T r- 0,0011* 
2,0 + -3,0 P r ( 0,0041T r + 0,0039) + 0,0607T r + 0, 7927 

5,4 + 15.0 1,05 n3,0 
·p, ( 0,711+3,66T; )-1·4667 

-1,637/( 0,319Tr+0.522) +2,071 . 

¥£: * i~JJfPJ~J~~o 
** :E'**fi:Pfij}jtffl&f!;j, JjfiNo, 3 rr:JNo, 4, _&No.9 rr:JNo,10"PJTJ7:i'":§tlffl 

Z = P r ( 0,0657T r- 0.1751) + 0,0009T,* + 0,9968 
Z = P r ( - 0,2384T r + 0,3695) + 1,4517T r -1,4580 

1987~ 

3 
• 

"' ? 

No,1 
No,2 
No,3** 
No,4** 
No,5*** 

. 
No,6 
No, 7 

. 

No,8 
No.9** 
No,1o** 
No,11 
No.12 

No,13 

~~ 

*** 1J;mNo 5]f'Zffl'fP, =2,6J!frj-®, :X'frPr =2,6+f!;j, 1J;mNo,9¥f~ili¥11Jfrfi¥J!ti*o 
• 

.ft1, 08 .:;:T r ~11. 9rr:JP, :;(1.4, · ::O;m, No,11¥J~*J!frf®o 
/ 

• 

-_, 
• 

• 

~, •~•~*~•z~~R K~fi, ~~~~fi~~~m~& 
• 

~~m~z~~~m~, ~~&~&~~~~oS~R K~fi,Z~DW~~: 

z = ---=1=--:---
1 -h 

nz = P/R2T 2. 5 

E =b/RT 

h =EP /Z 

h 
1 +h 

a= 0.4278T 0 2 
• 5 R 2 /Pc; b = 0.0867TcR/Pc 

~1lr5ct:~, ~ < 13) ~&~~ 
' za -zz +Z ( D2P-EP-Ezpz) -D 2 EP 2 = 0 

' 

~r~~m~~,R K~fi~~~m~~•~mD~~M~Mmu*•~z~b 

am = 2: y i y j a i j ' 
' . 
1 J 

b = ""'y.b. 
m ~ J 1 

' 
1 

a;,·=va.,a .. 
1 J J 

( 13) 

' 

( 14) 

( 15) 
' 

.( 16 ) 

( 17) 

iE~ < 15··-·17) r:p, amifllbm~JJIJWff-;ifi!~ ~§JC~aifr:~b, aj ;;>f!laj jWff-; i ~Ji~ifl:l i ~Ji~ 
~·ff5~a, b i Wff-; i t.li~~ ~b, a j j~W:fiE i ffl~ifll i ffl~~5<:E:f'Fffl'ff5~o 



~~~ ( ~) Affl;i:\; ( 13,.,17) ijf~~R K:Jj:f¥tf '=\-!* -i5-~1¥JZI!1, 

X-Jiliil~tt:tt:*r 1 % [ 1 o 1 o A~f2;;J:tE=f a :ffi b ~~ l:§~f:tfi:~iliPG:fi*, mHL -1ft 
*, :tt 1¥ :tE :t!rff ~3H~ *~a 

a/R 2 =a+{3(T-311) 

b/R 2 =y+6(T-311) 

5:\: r:f:q¥J a, f3, y, 6:15J 7~J'm ~, Am: E!.gl~ ~ ta * f!fH 5E, ill;& 4 o 

11 

( 18) 

( 19) 

m :n" a(K2 · s /MPa) fJ(Kl.S /O.IMPa) fJ(K/O.lMPa) & x l0 4(1/0.1MPa) 

2 1935 -3.85 0.322 0 
CH4 4525 -2.53 0.342 0 
C02 9137 2.77 

• 

0.336 6.82 
CzH6 13870 -3.11 0.509 0 
HzS 13803 -16.1 • 0.382 - 5.1 
C3H 28749 :- 37 26 776 -8 6 

XTI"=f ttMil :5t ffiZ ffl ;& 4 ~ gy --r 'ffl' ~ l'iJ lcH~ ti:H-tE f!fH 1¥1 ta * , ffi X-J=f - :5G m -i5-~ .!ilU tE 5:t 05 ) , 

( 17 ) §T~~~.g. ~~:t!DT I 
• 

am =y,za; I+ 2Y;Yja; j +yj 2 a; j ( 20) 
2a 1a;=K 1 ia 11 + ( 1 +K 1 i)ail (21) 

5:\;(21)q:t~K, i~ --rx~t?\~~·ffi>~, ft(-:JGm\-i5-~~~~mlf!fff5Eo ~IPJ~ #EJ¥J K;; 
m:m;& 5o 

121 "C, ff_:JJ:XJ 0 ...... 10.2MPa ?\3[EP3, ta*I¥Jt§X-JSJZ:l5Jilii!~:XJ 0.1%'""'0.3%, ~* 
~~i11.1%o Xij=f C02 :ffiHzS-@" ~~:7(~'=\, fu!PJ:f-*llJfflMHJJ!f,fm/:B!¥111Si It£<: 
l£[2;;]-=f*~lE [ 5 

J 0 

m :n" i 
m :B- i 
K .. 

J J 

m :n" i 
m :B- i 
K J I 

N2 
' CH4 

-0.37 

K .. 
1 J 5 

CH4 
COz CzH6 HzS C3Hs C02 CzH6 

. 

0.065 0.3 0.415 0.7 -0.5 -0.285 

ClH6 
H3S C3Hs HlS 
-1.54 o.72-o.oo1944T 21.2 

• 

z = 1 +(AI + Az JT r + AsfT r s) p,+ (A,+ As JT ,)p '2 + A,AaPr s JT r + 

+A 7 p, 8 /T, 3 ( 1 +A 8 p, 2 )eXp( -A 8 p, 2 ) (22) 
5:\;q:r~A~. Ab ······As;&~J\--r~, Am:llJ~i#J:Z~[ II 1

, r ,:XJmx-Jt:ttffi!.f:t, Pi:Xlm 
X-Jl::t~f:to 

~<~>•Ami:Bm~AA&<~> ~•+<~>~~:JJ:t¥:XJ~~tt z,mm 
1¥1 ~ --r ~ :;$: :Jj :¥¥ :t!o T: 

Z =P /pRT 

y =bp/ 4 

( 23) 
( 24) 
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• 

z = (1 + y + y 2 + y 3 ) / (1 - y) 3 - (14 . 76 t - 9. 76 t 2 + 4 • 58 t 3 ) y + 
+ ( 90 

0 
7t - 242 

0 
2t 2 + 42 

0 
4 t 3 ) Y ( 2 • !8 + 2 • 8 2 I ) 

bPc/RTc=0.245eXp C-1.2( 1 -t) 2] 
(23u26"):r\;~ p m~; 

• 

b - " 181! tUF ID!" tJJ. fit;: :¥R ; 
t Xj~tiffii~ag{i)J~ ( T c/T) o 

;3tfWi111t, Jlc{';-#:0:: < 24) ;fo:r\: < 26), !a_iFH:;b, 
PcY 

p=~~---=~--~~-~--~~~-0,06125RTceXp C-1.2( 1 -t) 2] 
• 

~ ( 27) :r\:f\;A ( 23) :r\:1~~~Z;fQyag**:0::: 
z = 0.06125P,texp C-1,2( 1 -t) 2] 

y 

~~:0:: ( 28) f\;A:r\: ( 25), !I![!§PJ1~~UY;fQP ,ag**:O:: 
-

. 2 3 4 
-0,06125P,texp C-1.2( 1 -t) 2] + y+y +y

8 
+y 

. 1 -;-Y 

1987$ 

( 25) 
( 26) 

( 27) 

( 28) 

- (14 
0 
76t - 9 

0 
76t z + 4 

0 
58t 3 ) Y 2 + ( 90 

0 
7f - 242 

0 
2t 2 + 42, 4t 3 ) y(2 • l 8 + 2 • 8 2 I) = 0 

( 29) 
. 

-,_ f7Uffi~~:::x:Ji~Cl2Jo 

1. x-t~f:~~m?t -~r..u~SR:~4:, s KOO i!ag~§x-t-¥~1ffi!&g'-J s %, &P~~f: 

~ ~ 4: fit;:* its ~U 5 % , fu ~ ~ F ~ ~IPJ <11Hi.i6 ~ o ~ 4: fit;: SJZ ~ :5t r !EH J1 2 o, . iffi ff ~ * 
~1FS.ro.6~~t, ~mPJfijgtiHJi!~*1ffil&, *its~u 5% r 1 J 0 

2. 1ffijJC.'E§r7!ifr:JEMR;'!agi{E~~~~ts KOO r'f-Uo X1~f:~~4:f:<f~ r..u ag 7( 
• 

~4;, R~]lli~tt!E,. fJJfijg~:Jt1ffil&~!1'11J1 1 % o :tE:ti:li2V~J:- ;:gjj;f!fu~ t§ 1~ £ 
-

:te, ;0:~E§fg cu ;fQEMR£iaJB:£~M:~~** r 3 3 o 

s.~rm~s K OOJ:~iffii~~-:JJi!~,~~~ag~~~$mffi~:JJi!o ~ 

i!x ffl~&9JG~f~ag2J7~, tt~lltli:ll~, &P~P rit~~U40 ,o, :ft~*<1EWM~1JJ ~~~ 
:JJt~t§~ [ 9 J 0 

4. ~:f(~jj~~~ffl~~ag~R Kjj~; Xj~f:~~i£1.:5tfr:Jll! 

PJJ61~r..u~<1EllfH~o X1~f:~~4:1-*;fo11! ~ag7(~4;PJ~mffl 
~r..uag:;R:f.~4:' 

$mffiag:JJ;f!o 
5. xi~fflS KOO ;!!, -ulfiiL\12Slri!E!lG~~jj~;t!, X1*C02;foH2Sag:;R~4;~PJ 

ffli~Wiffii~~~;'!~~o~i!~~,f~]lli~I~J:~fflola_~ ~*79£~agjj;t!,m 
ill~ Jl: l! ~:!:@ , # JJIJ Ia_ {~ f¥ 'ii ffl o :0: ~ ili: :¥ * ~ ~ ~'f1c ag mt I2SJ , B s I J~:g A {f1 ag tSi! o 

~ 1c 

C 1 J « ~ 1* j]Q I I~ ~iliFf-!lft » < 1:J:1 1-* ;zJi: > , 1i ifl:J I 2l.t t1:1 Ji.!Ht, 19 8 4$ 
C 2 J lmJII::fiifl:J-~:gj!Jm : « x?&~I~'f-!lft » < _t >, 1iifl:!Iltti:!JllH±, 1983$ 
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.tH~~ ~ 1A, m -9-til 11:: . . 

R:r1939:tF~iliE8~~= 

, . 
~ . 

I 

I 
I 4 

T 

1/V'A. =- 21og(K/3.71D+2.51/ReV't..) 

' 

m:~!!f:~fp}$~#@7${£198 « 7.k::fJ ~.§. » [ 11 -tSr:f:i~, ~~i.t {!{ !::3~ 1fi E8 
i~&: WJ~~,mi1 ± 2.5 %, fJ(~~,mi1 ± 1 %, f)j!f¥~~,mi1 ± 3.5%0 * -tli.iA.tiJ, 
~~-tE. PI m ~XE8 l.k::fJtt 0 xmx c 1 J r:p tt1-t!1 m f.4fF11l R:~ i.t 1.k ::fJ:ftt~t 
~' tnt~t~&~±2.5%, Jitt~&1lttE*~~tnt M!JtPBBIDpqo 

emf.4fF11J·R:~E8fi*·~~~~~D~, R~m~~~~~~~f!IMotil7R: 
ijl)t:Qs:1'.~, M194 7:tF.-Jffi7fj(§, 1!¥tii.ffi:tEA~~~fiili 7%%1515E8W.~ o 
ft(~OO;fr:I$~E8:EifBM)E~~)( WiX ~n lli :¥- * 5'~ f!J E8 1r m, 7U $ ~ mf 11 1' ~ 

• 
I 

( 1974:tF) ~~: 
A = 5 . 5 x 1 0- 3 C 1 + ( 2 x 1 0 4 K / D + 1 x 1 0 6 1 Re ) 1 1 3 J 

fpJ$!/'if~ffF ( 1950:tF) ~~: 
• 

i. = 0.11 ( K/ D + 68/ Re) 0 
• zo 

• • 

~?.!!R:fF~A: 1 / V' A = - 2log CK/3. 71D + ( 6 • 81 / Re ) 0 
I 

9 J 
WT1i*-~.l€l < 1976if. ) ~~: • 

• 

• 

( 1 ) 

( 2 ) 

( 3 ) 

( 3) J. M Campbell -- -, Gas Conditioning and Processing (Fifth Edition), 1981, 
Vol •. 1, Chapter 5 · 
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