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APPENDIX A Published Correlations Used in This Study
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\Yg)
203 <API <31
(0.9997
P ik RaS
V0.09 0;1(7 072! 3APJt)
31.1 < API:
( £\/]0.7857 ( /)
ob = 31,7648 | L 1ig(0.0009T-0.0148i4p
)

o = 64, 14[/206343 - Lis0ss 107 000335r-° 010 /) - 7.2818]

pb = -620.592 + 6.23087 EBI?’8859+ 2.89868T

ph = 109147[I79081465y-°16148810X - 0.740152]5354891
X =0.013098r 0282372 - 5.2 -10-6AP/ 2176124

ob = 204.257/6[P$-5L - 4.7927]
ft _ e[0.00077T-0.0097,4P/-0.4003y5]

P = 705527215 6-1.841408 (YOYQ)[RSyq (T + 460)]°-783716
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InPh = 7.475 + 0.713Z + 0.0075Z22

4
Z=" 1n=cout AnXn+ e2uXn + e30Xs

Valkd and Mccain

X €] d C2
Jr (2009) nRs 548 -0.0378 0281  -000206

4.36 -4.76
API 121 -0.0449 4., x 10-6

N e

2 Vit 451 -10.84 8.39 -2.34
X 6.23 1.03
Tres 0.7835 x 10-3 X 10~ 2 X 1045
b =C Y/E]c-lc\;N A+ c11}
£ Tcr+ E&APIC
j 2 RCAz
Dindoruk and (C5+?7 )

Christman (2004) e = 0.142828 x 10~10,c. = 2.844591797
es = -6.74896 x 10-4,¢4 = 1.225226436
es = 0.033363304, ¢ = -0.272945957
e7 =-0.084226069, ¢s = 1.869979257

eo = 1221486524, ¢10 = 1.370508349, c1 = 0.011688308

%) |
o9 = 24055 - g

Nikpoor and - 4.2029 logys + 0.8732 logRs
Khanamiri (2011)

— 11596 1*3,3058y0



Table A2 Published Babcorrelations used in this work

Method
Standing (1947)

Glaso (1980)

Al-Marhoun (1988)

Al-Marhoun (1992)

; Omar and Todd
(1993)

Petrosky Jr. and
Farshad (1993)

Almehaideb (1997)
Hanafy et al. (1997)

Al-Shammasi (1999)

Equation

1.175
Bob = 0.972 + 1472 x 10+« [ps Q) s + 1.257

log(Bh - 1) = -6.58511 + 2.91329 logA -
0.27683(l0gA)?

A =Rs +0.9687

Bob = 0.497069 + 0.862963 x 1037 + 0.18259%4

x 10-.i4 + 0.318099 x 10~sA.

2 _ M0.7423970.3232941-1.20247

[

Bob = 1+ C"s + C2Rs(yg/Y0) + csRs(L - vo)(7 - 60) +

c4(7 - 60)
Ci= 177342 x 10~4,¢. = 2.20163 x 10-4
Cs = 4.292580 x 10~6C. = 5.28707 x 10-.

X

Bob = 0.972 + 147 x 10-. Rs(\A/J + 1.257res

X = 11663+ 7.062x  -s(APliyg) - 00399,
B0, = 10113 + 7204 x 10 o OOA,

3.0906

02464705371
Bob = 1.122018 + 1.410 x 10-6 (}:%5

Bob =
(1.0031 + 0.00087) exp[0.0004/&s + 0.0006 Yo/Vg]

0.000412Rs , 0.00085(T —60)

Bob - 1+ Yo Ve
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Bobh=1+ 10
Hemmati and Kharrat X = -4.6862 + 1.595910gi4 - 0.0566(log/1)2
(2007) Iy -105946

A =RsVy-J +1.7439T

Nikpoor and Bob = 1+ 0.131427 - 0.05408y0- 0.02865y5 +
Khanamiri (2011) ~ 0,07352 (robvga + 0.2409 fsihgy

Table A3 Published Rscorrelations used in this work

Method Equation
Rs ~ Yo flags

+ 14f10(0-0125>|«-o.0009170

Standing (1947)

1.2048

2 api°-989XY 2255
Glaso (1980) RS =Y0  yoar

X = jo(28869-"/14.1811-3.3093 logp)

187784

- ' f :
Al-Marhoun (1988) 5= [0.00538088y 31437

1.73184

Petrosky Jr. and Farshad RS [(U2727 + 12:34) 041

(199) X = 0.00079116°P/1541 —0,00045617' 1311
Hemmati and Kharrat (2007) RS = [0.17697 0574k -5.0056T -0.1294pbj 10857
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Table A4 Published Mcorrelations used in this work

Method Equation

Beal (1946) Po = 0.00Kp - pb) -(0.024ult + 0.038m"56) + My

Vazquez and Beggs .0

(1380 X = 2.6282p 1187 X e [-I-513-(8.98xI0-5F]

Khan (1987) Ho= \oO- eb*HP-Po))

Kartoatmodijo and M= 1.0081(iob+ 0.001127(p - Pb)

Schmidt (1991) X (—0.006517Mob148 + 0.038Mofc9)
= . *

Petrosky and Farshad M=Sry Q0L e pb) X 10

(19%5) X=-1.0146 + 1.3322 log Mob - 0.4876(logMob)2

- 1.15036(logMob)3
Isehunwa et al. (2006) Vo= Vot -e 1-1])

Po = Pob + 0.00KP - Pfc)(aiPob + a-Pob + a3Pab
+«0 +0 b5+abP* +a7P*)
ad = 0.05601,a2 = 0.47557,a3= -0.2257,
jAbedini ot al. (2010) ad = -0.29598, ah= -0.7734, a6 = -0.42436,

a7 =-1.64149

1 = 1.45198,02 = 0.35997, s = 0.86389,

o+ = —0.41866, £5= —0.29981, & =-0.1946,
b7="-0.31339



Appendix B Testing Results
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Figure B2 Average absolute error plots for the Pb testing results.



75

0.95

09

|
oss - BE :
|
08 |-
075 - —- - C 4
o;\\

Coefficientofdetermination (R2

W o\ \ o
.\9""\ $° & & 03’9’\ 0555\ %"’\' qq\\ X " °)°’°’\ o°\ o&\ o“'\'\
S . T S G o \"' Q' \"’ N \"' N LR SR .
S o 2 S S X 2 O T - S
S ) S AP N DU x & S & W8
B & G < & S & & P P & S S
@ ENC ORI LI PSS
Q:‘”a 2 VY 'bo z’b(\ ‘b(\6 ‘é’o @2,0 V\& 4'5"‘ Q:bo \f_) (\b\x‘ C 6*3\ ?::b Q'Ov
&N & S Yt o
Y@ > 2 S < \\'z}* & P ®
X
'b& 99 o'b \(‘6 "\&Q

o

Range oferror (psia)
g 8

§

Figure B4 Range of error plots for the Pb testing results.
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Figure B6 Average absolute error plots for the Bob testing results.
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Figure B8 Range of error plots for the Bob testing results.
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Figure B14 Average absolute error plots for the Po testing results.
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Figure B16 Range oferror plots for the Po testing results.



82

CURRICULUM VITAE

Name: Mr. Wirit Cuptasanti
Date of Birth: March 25, 1989
Nationality: Thai

University Education:
2007-2010 Bachelor Degree of Mechanical Engineering, King Mongkut's
Institute of Technology Ladkrabang, Bangkok, Thailand

Work Experience:
2010 Position: Student Internship
Company name: Ohkawara Kokohki Co., Ltd.
Yokohama, Japan
2010 Position: AutoCAD trainee
Company name: Danieli Far East Co., Ltd. Rayong,
Thailand

Proceedings:

L Cuptasanti, .; Torabi, F.; and Saiwan, ¢. (2013, April 23) Modeling of Crude
Qil Properties Using Artificial Neural Network (ANN). Proceedings of the 4t
Research Symposium on Petrochemicals and Materials Technology and The 19th
PPC Symposium on Petroleum, Petrochemicals, and Polymers, Bangkok,
Thailand.

2. Cuptasanti, .; Torabi, F.; and Saiwan, ¢. (2013, September 29-October 2)
Modeling of Crude Qil Properties Using Artificial Neural Network (ANN). The
16h Conference Process Integration, Modelling and Optimisation for Energy
Saving and Pollution Reduction, Rhodes Island, Greece.



	REFERENCES
	APPENDICES
	APPENDIX A Published Correlations Used in This Study
	Appendix B Testing Results

	CURRICULUM VITAE

