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F3AEN S AHE3SlY EFAETE] BElra o]EH (DTS T3HATE QSDR(Quantitative Structure
Dew-point Relationship) ol A 523 A H 1A= £t 8712 2] 3 FEA4(CN : carbon number) 9 £ &
7}~ F2] 7FA 2 o] A A A H]8(BI : the ratio of the branched isomer)©] %1t}

EFA57 29| 94§ 100 kPa ~ 500 kPaZ ¥ 3}A] 7| QSDRS 3 8 A 7= o537 Z2th

DT(C) = -683.1+1224.98CN - 898.01CN?+308.58CN°- 49.56CN*+3.02CN’-12.42BI(at 100 kPa, R,¢* = 0.99) (1)

DT(C)=-745.2+1351.66CN-978.1CN*+332.7CN?-52.96CN*+3.20CN"-12.84BI (at 200 kPa, R, = 0.99) (2)

DT(C)=-795.4+1457.1CN-1051.1CN*+357.53CN°-57.07CN*+ 3.46CN’-13.10BI (at 300 kPa, R, = 0.99) (3)

DT(C )=-868.1+1608.4CN-1156.0CN*+393.38CN>-63.06CN"*+ 3.85CN’-13.39BI (at 500 kPa, R,q” = 0.99) (4)

EYAR T FTVAT Fhol B v Ho] T AL o 4 WA ) ¥ o] 37T W) BI5a
o127 o] otk of Akt F37) 0] ol he] QoI BShsaol & M3} 48T 2 T VMGSim S Fto]
A Gt AL

Abstract - The equations of hydrocarbon dew points(DT) of the fuel gas mixtures have been derived using the multiple
regression analysis. In QSDR(Quantitative Structure Dew-point Relationship), the principal descriptors are CN(average
carbon number) and Bl(the ratio of the branched isomers). QSDRs studied by changing the pressures of the fuel gas mix-
tures in the range of 100 kPa ~ 500 kPa are as follows;

DT(C) = -683.1+1224.98CN - 898.01CN*+308.58CN"- 49.56CN* +3.02CN’-12.42BI (at 100 kPa, R,q> = 0.99) (1)
DT(C )=-745.2+1351.66CN-978.1CN*+332.7CN>-52.96CN*+3.20CN>-12.84BI (at 200 kPa, R,4” = 0.99) (2)
DT(C)=-795.4+1457.1CN-1051.1CN*+357.53CN>-57.07CN* + 3.46CN° - 13.10BI (at 300 kPa, R.q = 0.99) (3)
DT(C )=-868.1+1608.4CN-1156.0CN*+393.38CN>-63.06CN" + 3.85CN’ - 13.39BI (at 500 kPa, R,s" = 0.99) (4)

As the average carbon numbers in the mixed fuel being reduced or the ratio of the branched isomers having a boiling
point lower increase, The hydrocarbon dew point becomes lower, The differences between the hydrocarbon-dew points de-

termined by the multiple regression and those calculated by the commercial program, VMGSim are negligible.

Key words : QSDR, hydrocarbon dew point, multiple regression analysis

Corresponding author:navkyg@kgs.or.kr
Copyright (© 2015 by The Korean Institute of Gas

- 44 -



Il =RE I e HAVLE EF AE L &
ATHASE Q1% Av|Ate] PSR E 93] 2012d
FBE EAVE2 FAHAATT AdE R o FAAA
G5 T A AAH Fo2 wilpa o|&, B
FHEE Tl Atk o] Fol &3lra o]&EHL I
237 7k2qE Soll gste] A" EAVAE
HjT-e 55te] L4 ER Hgko] FAEQ] HS, 7
MPaoll A -12 ‘Colalolojop FTH1]. E=AI7F20) A
W3}El = A Eo| EAstH A e WE 59
Tt2A e BEAE dod]o] Tt AE FRAZ
F Ak o] F 3 EAVFAE d3rsAdel e
FEEE, B@slrio|Ed 55 FA 3] B st ok
gith -8 ATE 5ot Az dW B
2olEHE FAY e WHE et gl
27F FAEQ HAY gl diste H83T
E AFoA ALES g2 e 7)A e

2] Peng Robinson equation ©]{TH?2].

Il. o] 2

AA7N2E v ES S35 A5 d87tx A
B9 242 AatatA o) et thefFsly] wEel &
2% 42e sk A 44 won 59 vt
FaolEH e walra AR 24, 7kt o)
we} D v 5o g wEga ok
Ho HA 7§ YA, F AR ol d58E
Wi BA 43 A9 4 o wit B
T4 o)EHE A= AL 4A g4k d3lea
olgHe APHoT Y YA As}EE &

Al A
sto] gl o]EH S dSstaA gtk $RAY
A H-EAFHMMW: mean molecular weight),

Table 1. The important descriptors in the mixed

gas
Descriptors Physical meaning
CN The average carbon number of in the mixed
gas
BI The ratio of the branched isomers in the

mixed gas
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Table 2. The compositions of the mixed fuel
gases for the training sets

(unit : %mol/mol)

Component | NG BioG | LP1 | LPZ | LP3 | LP4 | LP5 | LP6 | LPT
CH, 91.376 | 96.13 | 0.00 | 0.00 [ 0.00 | 0.00 | .00 | 0.00 | 0.00
C,Hs 540 | 0.070 | 0.26 | 0.10 [ 3.00 | 10O | .00 | 0.00 | .00
CsHsg 2.023 | 0.021 |62.45 |§7.00({92.00{10.00{ 3.00 { 1.00 | 1.0O

1-CyHyo 0.465 | 0.00 | 0.445|1.20 | 2.00 {88.00{35.00(58.00(50.00
n-C,Hyo 0.45 0.00 | 0.01 | 170|300 1.00|62.00|41.00] 5.00
i-CsHyp 0.003 | 0.00 | 0.00 | 0.00(0.00( 000000000000
n-CgHyp | 0.050 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0,00 0.00
n-CgHy, | 0.003 | 0.001 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
N, 0.196 | 0.00 | 28.03 | 0.00 [ 0.00 | 0.00 { 0.00 { 0.00 { 0.00
0, 0.00 0.00 | 8.00 | 0.00]0.00]0.00]0.00]0.00]0.00
CO, 0.00 3.78 | 0.00 | 0.00]0.00]0.00]0.00]0.00]0.00

S 45 - St 7k~ 83 2] A119¢ #1335 20151 62



Z

Table 3. The values of the descriptors in the
training sets
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Table 4. The values of the descriptors in the
testing sets

Descriptors Descriptors
CN BI CN BI
NG 1.12 0.00467 NG-1 1.155 0.0058
BIOG 0.963 0.00 LP1-1 1.985 0.0050
LP1 1.897 0.00447 LP2-1 3.000 0.0001
LP2 3.028 0.012 LP3-1 3.920 0.910
LP3 3.02 0.02 LP4-1 3.975 0.350
LP4 3.88 0.88 LP5-1 3.995 0.545
LP5 3.97 0.35
LP6 399 058 Table 5. The composition of the mixed gas for
LP7 3.99 0.90 the testing sets (unit : %mol/mol)
Component | NG1-1 | LP1-1 | LP2-1 | LP3-1 | LP4-1 | LP5-1
CH, 89.00 0.00 0.00 0.00 oo 0.00
S.D0E-D4
C,Hg 6.545 0.10 0.05 1.00 0.00 0.00
gl | sooe0s + N CsHg 2.70 55.30 | 585.53 7.00 2.50 0.50
3| ¥ o i-CHyp | 055 | 050 | 001 | 90.00 | 35.00 | 5450
g ;a n-CHyp 0.52 0.10 | 001 | 100 | 82E0 | 45.00
Q 0oets ¥ i-GgHyp 0.03 | 0.00 | 000 | LOO | 0.00 | 0.00
HER P n-CgHy, | 0.003 | .00 | 0.00 | 0.00 | 000 | 0.00
|5 n-CgHyy 0.002 0.00 0.00 0.00 oo 0.00
QI DOE-04 +
—_— + N, 0.25 27.00 0.00 0.00 0.00 0.00
0.00E+D0 + + + Q, 0.00 7.00 0.00 0.00 0.00 0.00
NG BIOG LPL LF2 L3 LPs LPS LPs LF?
GO, 0.00 0.00 0.00 0.00 oo 0.00
Fig. 1. Plot of results calculated using our
multiple linear regression for 9 training 57.07CN* + 346CN° - 13.10BI  (3)
sets in the mixed gas at 100 kPa. (at 300 kPa, Radjz = 0.99)
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DT(TC)= -683.1+1224.98CN-898.0CN*+308.58CN’
-49.56CN* + 3.02CN° - 12.42BI 1)
(at 100 kPa, R.g* = 0.99)

DT(C)= -745.2+1351.66CN-978.1CN*+332.71CN?
5296CN* + 320CN° - 12.84BI ()
(at 200 kPa, R, = 0.99)

DT(C)= -795.4+1457.1CN-1051.1CN*+357.53CN’
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DT(C)= -868.1+1608.4CN-1156.0CN*+393.38CN’
-63.06CN* + 3.85CN° - 13.39BI  (4)
(at 500 kPa, R.g> = 0.99)
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Fig. 2. Plot of results calculated using our mul-
tiple linear regression for 6 testing sets
in the mixed gas at 100 kPa.
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BI=0.50(300kPa) ==  BI=0.90(500kPa)

Fig. 3. Plots of the results calculated using our
multiple linear regressions for 4 testing
sets in the mixed gas.
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Fig. 4. Plots of the results calculated using our
multiple linear regressions for 4 testing
sets in the mixed gas.
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