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ภาคผนวก ก.
ขอ้มลู

ท.1 ดารางข้อมูลของหอฎดi ม

หอดูดซึม
คาร์บอนไดออกไซด์ คาร์บอนไดออกไซด์ อุณหภูมิสายแก๊ส อุณหภูมิของเหลว

เข้า ออก ออก ออก
เปอร์เซ็นต'โดยโมล เปอร์เซ็นตํโดยโมล เคลวิน เคลวิน

2.78 0.0051 316.78 316.85
2.39 0.0047 316.00 314.69
2.44 0.005 316.40 315.10
2.4 0.0036 315.05 315.06

2.46 0.0027 316.45 314.92
2.119 0.0025 315.35 312.68
2.27 0.0034 315.68 311.45
2.59 0.0046 317.10 311.82
2.22 0.0044 314.79 312.36
2.47 0.0037 314.88 312.47
2.49 0.0038 316.25 312.35
2.518 0.0049 315.67 312.49
2.76 0.0029 316.10 313.47
2.698 0.0065 318.68 313.05
2.765 0.003^ 316.94 313.84
2.63 0.0056 315.02 312.47
2.49 0.0046 314.10 313.64
2.225 0.0036 313.27 313.15
2.287 0.0035 313.87 312.85
2.39 0.0036 315.60 313.08
2.82 0.0067 317.82 312.35
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ก.1 ดารางข้อ^ฟิของหอดูดซึม (ตู่,ร )

หอดูดซึม
คาร์บอนไดออกไซด์ คาร์บอนไดออกไซด์ อุณหภูมิสายแก๊ส อุณหภูมิของเหลว

เข้า ออก ออก ออก
เปอร์เช็นตํโดยโมล เปอร์เซ็นต์โดยโมล เคลวิน เคลวิน

2.89 0.0028 319.63 312.92
2.418 0.0032 316.42 312.26

2.4 0.0061 316.28 311.94
1.76 0.0026 313.92 313.78
2.46 0.0023 314.42 311.59
1.66 0.0025 314.28 312.05
1.25 0.002 312.37 311.50
1.09 0.002 313.98 308.98
2.2 0.0042 315.10 307.75

ภ2  คาร..า4ข้อแฟิข.องหอฟ็นฟูสภาพ

หอฟืนฟูสภาพ
อุณหภูมิลายแก๊ส ไอน้ําท่ีไข้ในหม้อต้มซ้ํา อุณหภูมิไน หม้อ อุณหภูมิ ในหม้อต้ม

ออก ควบแน่น ช้ํา
เคลวิน นอร์มัลลูกบาศก์เมตรต่อช่ัว เคลวิน เคลวิน

โมง
382.11 6651.13 320.37 392.89
382.61 6447.38 317.75 392.37
382.71 6520.13 318.31 392.52
382.46 6366.25 317.85 392.37
382.71 6595.63 317.73 392.52
383.06 6249.63 315.56 392.10
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หอฟินฟูสภาพ
อุณหภูมิลายแก๊ส ไอนํ้าท่ีใชในหม้อต้มช้ํา อุณหภูมิใน หม้อ อุณหภูมิ ในหม้อต้ม

ออก ควบแน่น ซ้ํา
เคลวิน นอร์มัลลูกบาศก์เมตรต่อช่ัว 

โมง
เคลวิน เคลวิน

382.61 6245.75 316.62 392.14
382.61 6739.50 318.97 392.67
382.71 6646.38 317.61 392.44
382.31 6602.88 317.83 392.22
382.66 6833.75 317.67 392.52
382.41 6702.63 318.35 392.29
381.71 6553.13 320.21 392.52
382.71 6528.63 319.15 392.22
382.16 7008.13 319.65 392.52
381.56 6395.C0 320.43 392.37
382.51 6751.38 318.77 392.52
382.56 6718.13 318.07 392.21
382.31 6549.33 318.21 392.07
383.06 6631.88 312.17 392.59
382.51 6280.25 312.75 392.37
273.00 6352.38 273.00 273.00
273.00 6250.88 273.00 273.00
273.00 6475.76 273.00 273.00
382.51 5856.13 312.34 392.44
382.71 5218.00 311.18 392.37
382.71 5162.50 312.42 392.29
383.76 2738.63 308.55 391.92
381.91 2576.13 309.83 391.32
383.11 5734.63 307.43 391.24
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ภ าค ผ น วก  ข.
รายละเอียดของโมเดล เดสมิคห์ (Deshmuskh)

รายละเอียดของ โมเดล Deshmukh

ลมการท้ังหมดจะใช้สมมุ?ฐานทางเทอรเมไดนามิค 2 อย่างคือ ค่าการละลายแบบ Electrolytes 
ในสารละลาย และ Vapor-Liquid Equilibrium ของ Acid gas ลามารถเขียนอยู่ในรปสมการตาม 
ลำดับได้ดังน้ี

K  = X a /•' ..................................................... ( 1 )
<เ> 1 y 1 P = y 1 m 1 H 1 .........  ...( 2 )
<เ> » y  พ P = y w x , f  .......  ••( 3 )

ค่า Activity ของสาร Electrolyte ในแต่ละสารสามารถท่ีจะประมาณค่า Activity 
coefficients ใกล้ 1 ลำหรับลารท่ีมีค่าความเข้มข้นน้อย  ๆ ในขณะเดียวกันตัวทำละลายในระบบน้ีคือ 
น้ีาก็จะมีค่าเท่ากับ 1 เซ่นเดียวกันสมการท่ี 1-3 จะอธิบายสภาวะต่าง ณ. จุดสมดุลว่ามีค่าความเข้ม 
ข้นของสารต่างๆอยู่เท่าใด

ปฏิกัรยาท้ังหมดท่ีเกิดข้ึนในระบบมีดังน้ี
Ionization of water
H  2 O = H  + + OH - .......................( 4 )

Dissociation of hydrogen
H  2ร ะ = H  + + H S - ...........................( 5 ) suifide\
Dissociation of carbon dioxice
H  2O + CO 2 = H  + + H CO  3 ................ ( 6 )
Dissociation of alkanolamine
H 20 + R R N H  = R R  N H +2 + O H - ............(7)
Formation of carbamate
RR' N H  + CO 2 = R R 'N C O O - + H  +..................(8)

Dissociation of bisulfide ion
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Dissociation of bisulfide ion
HS - = H  + + 5 - ..............................( 9 )

Dissociation of bicarbonate ion

HCO 3" = H * + CO 3" ...................... ( 10 )

ในสมการข้างต้นค่า RR’NH คือ สัญลักษณ์ของสาร MEA จะเห็นไต้ว่า MEA ทำ 
ปฏิกิริยากับ C02 ทำให้เกิดสารประกอบ Heterocyclic สาร Amine อาจจะทำปฏิกิริยากับ 
Impurity ทีติดมากับสายเข้าทำให้เกิด สารประกอบ Carbonyl sulfide และ Carbon sulfide แต่ 
ปฏิกิริยาน้ีมีผลต่อระบบน้อยมาก ในโครงสร้างของ Amine เองน้ันจะมีสารกลุ่มท่ีทำปฏิกิริยาอยู่ 2 
กลุ่มใหญ่ คืๆอ NH2 และ OH ซ้ึงจะอยู่ในรูปของลมการดังน้ี

Rt -OH +OH - = Rx- 0 -  + H 2(ว 
R] - 0~ + CO 2 = /?1— 0  -  COO -

แต่ปฏิกิริยาดังกล่าวข้างต้นก็จะไม่ถูกพิจารณาเน่ืองจากมีปริมาณน้อย นอกจากน้ี 
Amine ในเฟสแก๊ส
มีน้อยมากเรายังสมมุติใต้ว่าไม่มีเอมีนในเฟสแก๊สเลย เราสามารถเขียนความสัมพันธ์ในจุดสมดุล 
และระบบเทอร์โมไดนามิคของระบบไต้ดังน้ีไต้ดังน้ี

K u = y { H * ) y ( O H ~  ) m ( H *  )m (O H ~  ) เ  a w...................... (11)
K ]C =  y  ( H + ) y (H S ~  ) m ( H * ) m (H S ~  ) เ  y ( H 2ร ) m ( H 2ร ) ....(12)
ณ์, = y ( H +) y ( H C O :  ) m ( i r  )m ( H C O :  ) / y ( C 0 2 ) m ( C 0 2 K  .........(13)
K , =  y ( R R  N H ;  ) y (O H ~  ) m ( R R  N H ;  ) m ( O H - ) / y ( R R  N H ) m { R R  N H ) a v .......(14)
K a =  y ( H * ) y ( R R  N C O C T  ) m ( H +)m (R J ?  N C O C T  ) / y ( R R  N H ) y ( C 0 2 ) m ( R R  N H ) m ( C 0 2 ) .....15
K 2c = y ( H + ) y  ( ร 2-  ) m ( H +) m ( ร 2-  )  / y (H S ~  )m ( H S -  ) ..........................-  06)
K : y = y ( H *  ) y ( C O f -  ) m ( H + ) m ( C 0 2-  )  ;  y  (H C O ,: )m (H C O ; )..................... (17)
<p(C02) y ( C 0 2) P  =  H ( C 0 2 ) y ( C 0 2 ) m ( C 0 2 ) .................... ..... (18)
<p(H 2ร )  y ( H  2ร )  p =  H ( H 2.ร ) ,y ( H 21ร ) m (H 2.ร ) .................... (19)
(น'.^  = ( ^ พ ....... .................. - • • • • • ...............(20)
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ในสมการข้างต้นนี Activity ของน้ํา aw จะเท่ากับสัดส่วนโมลและผลกระทบด้าน 
ความดันบน Fugacity จะถูกยกเว้นไป ตามลมการสมดุลเราสามารถอธิบายได้ดังน้ิ 
Electroneutrality:
เท(H +)+m (RRNH!,) = ทใ(O tr)+m (H S~ )+ m (H C Q )+ m (R R N C O O )+ 2m (S2~)+2m(C(2)....Çl\)

Mass balance:
m A = m (R R ' N H ) + m { R R  N H +2 )  +  m ( R R  N C O O ~ ) ................ (22)
m Aa ( C O  1) = พ(CO, ) + m { H C O ; )  + m  (C032')  + N C O O ~ )  (23)
m Aa ( H 2ร )  = เท ( H 2S )  + m (H S ~ )  + m ( S 2~ ).................. (24)

โดยท่ีค่า m (A) คือค่าความเข้มข้นของ Amine ซ้ึงสามารถหาได้จากการไตเตรด Ct(C02) 
และ a(H2S) คือสัดส่วนโมลในเฟสของเหลวคือ (C02/N2 1H2S/N2) ค่าสัดส่วนโมลน้ีได้มาจาก 
ค่าท่ีทำการทดลองจริง ค่าคงท่ีสมดุลและ ค่าคงท่ีเฮนร่ีเราจะใข้ในการประมาณส่วนประกอบต่าง  ๆ
ณ. จุดสมดุล โดยท่ีมีค่าพิเศษในการหาค่า K (I)

Table 1
Variable Temperature Range Reference
K(W) 0-150 Celcius Olofsson and Hepler (1975)
K(1C) 0-250 Celcius Rao and Hepler (1977)
K(1 Y) 25-253 Celcius Read (1975)
K(iMEA) 0-50 Celcius Bates and Pinching (1951)
K(AMEA) 18 Celcius Jensen et al (1954)
K(2C) 25-150 Celcius Kryukov (1974)
K(2Y) 0-300 Celcius Harned and Scholes 

Cuta and Strafelda 
Ryzhenko

H(C02) 0-350 Celcius Wiebe and Gaddy
Zel’venskii
Ellis

H(H2S) 0-330 Celcius Lee and Mather
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หาค่า Fugacity coefficients (j) โดยใช้หลักการในการคำนวณของ Peng-Robinson 
equation of state ส่วนค่า Activity coefficients สามารถหาใด้จากสมการที่ได้ความลัมพันธ์ 
Guggenheim มาช่วย

+ ...............(26)

เทอมแรกจะอธิบายกฎของ Debye-Huckel ประกอบกับเทอมของ Electrostatic 
force ส่วนในเทอมท่ีสองจะอธิบายผลกระทบเน่ืองจากแรง Van der Waal ค่าของ A คือค่าของ 
Debye-Huckel (1923)มีค่าอยู่ประมาณ (0.509 ท่ี 25 <ว)สัมพันธ์กับ dielectric constant และ b 
(k) เป็นค่าคงท่ี Edward ได้เรมใช้สมการช้างต้นเพ่ือดูความสัมพันธ์กับระบบสารละลายท่ีเจือจาง 
ของ NH3, C02, H2S, S02 ค่า I คือค่าความแข็งแรงของไอออนและ HCN ในน้ําในลมการท่ี 26 
ค่า (3kj เป็นค่าทีแสดงความสัมพันธ์ระหว่าง ionic strength และ temperature Edwards ใช้วิธี 
ของ Bromley ในการอธิบายค่าบางค่าในสมการแต่วิธีน้ีไม่ลามารถนำมาอธิบายในระบบ 
C02/H2S/amine/H20 เน่ืองจากว่าค่าตัวแปรต้องการค่า Entropies ของ Ion และ Salting-out 
coefficients ซ้ึงค่าตังกล่าวไม่ลามารถหาได้ทุกค่าใน สำหรับThesis ฉบับน้ีมีวิธีหาค่า Parameter 
ต่าง ไๆด้ตังน้ี

ว ิธ ีก า ร ใ น ก า ร ค ำ น ว ณ ข อ ง  P e sh iT iL K h

สังเกตได้ว่าสมการท่ีเราจะคำนวณท้ังหมดน้ันคือ ลมการท่ี 11-24 ซ้ึงประกอบไป 
ด้วยH2ร, C02,RR’NH,HS-,S=,HC03-,C03=,RR’NH2+,RRNC00-,H+,0H-,H20 อย่างไรก็ 
ตามเรามีสารท่ียังไม่ทราบค่ารวมทังหมด 23 ค่า (m(l),yi) สำหรับทุกสารในของเหลว ในการ 
คำนวณหาตัวแปรไม่ทราบค่าเราจะมีลมการในการหาคำตอบท้ังล้ิน 23 สมการอิสระ
1. มีลมการเคมีอยู่ 7 สมการ
2. มีสมการสมดุลมวลสาร 3 สมการ
3. มีลมการ Electroneutrality อยู่ 1 สมการ
4. ใช้ลมการท่ี 26 ในการหาค่า Activity coeffcients (y) ทัง 11 ค่าและ Vapor-Liquid 

equilibria 1 ค่า
ปัญหาท่ีพบคือในการคำนวณนีจะอยู่ในรูป Non-linear algebraic equations อย่าง 

ใรก็ตาม Brown (1973) ได้เสนอแนวทางแก้ใข non-linear algebraic equations คล้าย
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Gaussian elimination in linear system จากวิธีของ Brown สามารถทีจะรวบรวม ค่าตัวแปร ...ละ 
ลมการในค่ามาตราฐานได้ในเทอมของ Logarithms ในการคำนวณเราจะต้องกำหนดค่าขนม" 1 
ค่า (9) Small positive constant และให้สมการน้นคำนวณจนกระทัง Convergence ใกล้ค่" 3 
หรือ I f (x) I < 3 ยกตัวอย่างสมการท่ี 11 สามารถกำหนดได้ดังน้ี 
/ ,  = \ - r ( H  + ) r ( O H + - ) / K wx „ .............................  (2 7 )

ในการวิจัยน้ียังได้เสนอ Sequence รองการคำนวณได้ดังน้ี 
1. กำหนดอุณหภูมิ,ความเข้มข้นของ Amine ลดส่วนโมลของ Acid gas
2 กำหนดค่าคงทีของสมดุล, ค่าคงทีเฮนรี,ค่า Dielectric constant of water และ Binary- 

interaction parameters
3 การคำนวณสารละลายค่าเร่ิมด้นจะกำหนดให้ค่า Activity coefficient และ Fugacity 

coefficients เท่ายับ
4 จากค่าท่ีคำนวณได้ข้างด้นเราจะประมาณการค่าโดยใช้วิธี Brown เพ่ือคำนวณในลมการ 

non-linear equation
5 ส่วนประกอบของสารต่าง  ๆณ. จุดสมดุลสามารถคำนวณได้โดยวิธี Converged solution

ในระบบของเราน้ีสารบางตัวไม,สามารถหาค่าสมดุล และส่วนประกอบ ณ. จุดสมดุล 
ได้ส่วนประกอบประ๓ ทน้ีมิ'กจะหาค่าได้จากทำการทดลองและ ใช้ Least squares fitting เพ่ือหา 
ค่าต่างๆ  ในท่ีน้ีเราให้
B =(p1.p2....pn) คือ Array of the interaction parameter 
E = (e1, e2.. .eM) คือ Array of the errors in predictions.

ใน Concept แล้วเราพยายามท่ีจะหาค่า B ท่ีให้ค่า ร = IEC2 มีค่าน้อยท่ีสุด โดยท่ี
d  S เ  d  เ 3 1 = 0 5/ = 1 ,2 ,.......5 N

ถ้าเรามีลมการอยู่ N สมการก็สามารถท่ีหาตัวแปรท่ีไม่ทราบค่า N ตัวได้อย่างไรก็ต"ม 
วิธีน้ียังไม่มีความเป็นไปได้ในการหาคำตอบเน่ืองจากต้องใช้เวลาในการคำนวณมากเกินไปในการ 
ท่ีจะทำให้สมการมีความง่ายมากข้ึนโดย มีสมมุติฐานดังน้ี
1. The interaction parameters ลำหรับสารใด เๆราให้มีค่าต่ําจนลามารถท่ีจะยกเว้น
2. ค่า Error ท่ีเกิดข้ึนเน่ืองจากการประมาณค่า (3ร ให้เป็นค่า +

ในกรณีท่ีสารเคมีตัวใดมีค่าความเข้มข้นต่ํามากๆเราอาจจะยกเว้นการพิจารณาใน 
การนำค่าดังกล่าวทำสมดุลมวลสารเน่ืองจากมีผลต่อการคำนวณหาค่าความเข้มข้น ณ. จุดสมดุล 
น้อย ดังตัวอย่างดังน้ีถ้า S2- มีค่าความเข้มข้นอยู่น้อย เราก็จะไม่คิดค่าความเข้มข้นของ S2- ใน
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การทำลมดุลมวลสารเพ่ือท่ีจะทำให้การคำนวณน้ันง่ายมากข้ึน อย่าง1ไรก็ตามมีข้อสมมุติฐานท่ีเพ่ืม 
ฃึนคือ ให้ P (0) คือค่าประมาณ'โดยคํ''น'วณ'จาก 8 = (0,0,0) และให้ค่า P 
เป็นค่าท่ีวัดได้จริง ดังน้ันค่า E(0)=P- P(0) คือค่า Total Error ท่ีเกิดข้ึนน้ังหมด เราลามารถหาผล 
กระทบของ Interaction parameters โดยการกำหนดค่าตัวแปร jth เป็นค่าเล็ก  ๆและให้A(3(j) คือ 
ส่วนหน่ึงของของการกำหนดค่าใหม่P(À(3j) กำหนดตัวแปร j th ซอง A(3 ส่วนต่างประมาณได้ ( 
p(A(3j) -  P(0) ) ถ้า (3ร มีค่าเล็ก  ๆ
[p ( P  , ) -  p * ] l  P 1 = [ p ( A 0  ) -  P ° ] l A 0  
P U S , ) -  p °  = { P 1 ! A P  1) [ p ( A 0  1) -  p ° ]

เพ่ือให้สมการง่ายข้ึนดังน้ันเราจึงกำหนด

c  r = X  เร  , c  ,

สามารถเขียนได้ดังน้ี

c  7. = X  .B
X = [ e s  1........ c ,  !

<7 = 1 £ " - c r !2 
q -  ( £ 0 -  c t ) ( E °-  c 7-)

q  =  E ° ' E °  -  B '  X '  E °  -  E 0 ' X B  +  B ' X ' X B  

d q  I d p  1 =  - 2 1 ' X ' E 0 + 2 1 ' X ' X B  

d q  l d / 3 ,  = 0 
X ' X B  =  X ' E °

B  = ( X X y ' X ' E 0

ให้ค่า K= K (0) expt, ลมการค่า K ท่ีได้จากการทดลองเราจะให้ค่าน้ีมีค่าเป็น + เลมอ 
ซึงลามารถหาได้จากการทำ Least squares fitting
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m ?ประยุทดใช้โมเดลของ Deshmukh กับสา?ละลาย โมโนเอทาโนลามีน
ข้อมูลลำหรับ MEA solution model มีค่า Interaction parameter ไม่ครบอย่าง 

ไรก็ตามเราพอจะทราบข้อมูลอยู่บ้างว่า ค่าคงท่ีของลมดุลของ Carbamate formation น้ันมีข้อมูล 
อยู่ในช่วงอุณหภูมิ 18 Celcious และค่าคงท่ีของลมดุลของการละลาย MEA อยู่ในช่วง 0 - 5 0  
Celsius ในระบบ C02/H2S/MEA/H20 ในระบบน้ีเราพอจะอธิบายได้ว่า Interaction parameter 
ในระบบนีท่ีน่าสนใจมีดังน้ี

P(RNH2-RNH2),p(RNH2-RNHC00-),P(RNH2-HC03-),P(RNH2-HS-),p 
(RNH2+ - RNHCOO-),P(RNH2+ - HC03-) และ P(RNH2+ - HS-) เม่ือ R = -CH2-CH2-OH 
ส่วน Interaction parameter ทีไม่ลนใจในระบบเน่ืองจากมีผลต่อระบบน้อยคือ (C02,H2S,0H- 
1แ+,S2- และ C03 2-) เราอาจจะค่าตัวแปรต่างได้ง่ายขึ้นโดยการหาค่าจากระบบของสาร 
H2S/MEA/H20 และ C02/MEA/H20 แทนท่ีจะหาจากระบบ H2S/C02/MEA/H20

สรูปโมเดลของ Deshmukh

จะเห็นได้จากค่าการทดลองและค่าการคำนวณใน Paper น้ีว่าใกล้เคียงตันมากถือได้ว่า 
เป็นโมเดลท่ีมีการยอมรับอย่างกว้างขวาง มีค่า Error อยู่น้อย อย่างไรก็ตามจะเห็นได้ว่าทุกการ 
ทดลองจะมีปัญหาเร่ืองค่าความถูกต้องจุดท่ีมีความเข้มข้นของค่า C02 และ H2S สูงๆหรือมีค่า 
Mole ratio in liquid ของ C02/MEA และ H2S/MEA สูงเกิน 0.5 ค่า Partial pressure ทีได้นันจะ 
มีค่าต่ํากว่าความเป็นจริงอยู่มาก ท่ีเป็นอย่างนีเพราะว่าในโมเดลน้ีไม่ได้คิดค่า interaction 
parameter ของ P(C02-HS-) และ P(H2S-HC03) หรือปฏิกิริยาระหว่าง H2S และ C02

เหดุผลที่จะนำโมเดลนี้มาใช้ในการวิจัย
1. สภาวะการดำเนินงานของโมเดลท่ีใชในการทดลองน้ีอยู่ในช่วง 25-120 C ซ่ึงในระบบ 

หอดูดซึมของ NPC น้ันบริเวณยอดหอมีอุณหภูมิประมาณ 40.6 C และ อุณหภูมิ 
บริเวณด้านล่างหอมีอุณหภูมิประมาณ 87 C ซ้ึงอยู่ในช่วงของการวิจัย ส่วนหอลตริป 
เปอร์ก็มีอุณหภูมิท่ียอดหอ 108.8 C และ 121 C อยู่ในช่วงของการวิจัย Deshmukh 
(Pressure อยู่ในช่วงของการทดลอง)

2. ผลท่ีได้จากการวิจัยของ Deshmukh น้ันมีค่าความถูกต้องอยู่มากโดยเฉพาะค่า 
Mole ratio in liquid ของ C02/MEA และ H2S/MEA ท่ีมีค่าต่ํากว่า 0.5 ซ้ึงล้าดูจาก 
ระบบของ หอดูดซึมและหอสตริปเปอร์ของ NPC แล้วจะพบว่ามีค่าความเข้มข้นของ
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ภาคผนวก ค
รายละเอียดของโปรแกรม
P riv a te  S u b  c o m m a n d  1_click()

Dim C O L (6), V1 (6)

If V al(T ex t60 .T ex t) > 0 T h en  C O L (2) =  V al(T ext49 .T ext): C O L (6) =  V al(Text57.Text): FLW L = Val 
(T ex t59 .T ex t): T U  = V al(T ex t36 .T ex t): HHH =  1: G o T o  1 0 1 0 0 0  

D e b u g .P r in t "RELATIVE MINIMUM U SIN G  THE GRADIENT"

1 0 1 1 0  R em  SET C O N V E R G EN C E  CO N STA N T AND PR EC ISIO N  

1 0 1 2 0  C C C 1 = 0 .0 0 0 0 0 0 0 0 0 5  

C C C 2  = 0 .0 0 0 0 0 0 0 0 0 5  

C C C 3  =  0 .0 0 0 0 0 0 0 0 0 5  

C C C 4  =  0 .0 0 0 0 0 0 0 0 0 5  

1 0 1 3 0  EO PT  = 0 .0 0 0 0 1  

1 0 1 4 0  R em  ENTER INITIAL C O O R D IN A T ES 

1 0 1 5 0  D e b u g .P r in t "S tart O ptim ization";

1 0 1 6 0  C O L (6) =  V al(T ext57 .T ext)

1 0 1 7 0  C O L (2) =  V al(T ext49 .T ext)

1 0 1 8 0  FLWL =  V al(T ext59 .T ext)

TLI = V al(T ex t36 .T ex t)

R em  PRINT H EADING

1 0 2 0 0  D e b u g .P r in t "CO O R D IN A TES O F MINIMUM"

1 0 2 1 0  R em  EVALUATE PARTIAL DERIVATIVES 

1 0 2 2 0  G o S u b  1 0 2 0 0 0  

1 0 2 3 0  G o S u b  1 0 3 0 0 0  

G o S u b  1 0 4 0 0 0  

G o S u b  1 0 5 0 0 0

1 0 2 4 0  R em  PRINT RESUALT A ND G O  O N  IF GRAD IEN T 

1 0 2 5 0  R em  M A GNITUDE IS LESS THAN PR EC ISIO N  

Q Q 1 = QXXXX 

Q Q 2  = QYYYY 

Q Q 3  =  07777 
Q Q 4  =  QW W W W  

If KLKL =  0 T h e n  G oT o  1 0 2 6 0

D e b u g .P r in t C O L (6); FLWL; TLI; C O L (2); A b s(A b s((Q Q 2 1  - Q Q 1 ) /  Q Q 1 ) + A b s((Q Q 2 2  - Q Q 2 ) / 

Q Q 2) + A b s ((Q Q 2 3  - Q Q 3 ) /  Q Q 3 ) + A b s ((Q Q 2 4  - Q Q 4 ) /  Q Q 4)); A bs(V 1(2) /  SU M G ) '  100
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QXQ X  =  A b s (A b s ((Q Q 2 1 - Q Q 1 ) / Q Q 2 1 ) + A b s((Q Q 2 2  - Q Q 2 ) / Q Q 2 2 )  + A b s ((Q Q 2 3  - Q Q 3) / 
Q Q 2 3 ) + A b s ((Q Q 2 4  - Q Q 4 ) / Q Q 24))

If (A b s(V 1 (2 ) / SU M G )) * 100 > 0.01 T h en  G o T o  1 0310  

If (A bs(Q X Q X  - QXQ X2)) < EO PT T h en  G o T o  10310  

D e b u g .P r in t  (QXQX - QXQX2); Q Q1

1 0 2 6 0  Q X Q X 2 = QXQX 
Q Q 21  =  Q Q 1 

Q Q 2 2  =  Q Q 2  

Q Q 2 3  =  Q Q 3  

Q Q 2 4  =  Q Q 4  

KLKL = KLKL + 1

1 0 2 7 0  R em  INCREM EN T VARIABLES AND CO N TIN U E SEA R C H  

1 0 2 8 0  C O L (6 ) =  C O L (6) - C CC 1 * DIFFQX 

C O L (2) =  C O L (2) - C C C 4  * DIFFQW  

1 0 2 9 0  FLWL =  FLWL - C C C 2  * DIFFQY 

T U  = TLI - C C C 3  * DIFFQZ 

1 0 3 0 0  G o T o  1 0 2 1 0  

1 0 3 1 0  R em  PRIN T RESULT AND G O  ON 

1 0 3 2 0  D e b u g .P r in t  ”C O L (6)="; CO L(6)

D e b u g .P r in t  "CO L(2)="; C O L(2)

1 0 3 3 0  D e b u g .P r in t  "FLWL=ะ"; FLWL 

D e b u g .P r in t  "T L I-'; TLI 

1 0 3 4 0  G o S u b  1 0 1 0 0 0

1 0 3 5 0  D e b u g .P r in t  “FU N CTIO N  HAS VALUE"; A bs(SU R E H A V P * 1000)

1 0 3 6 0  S to p  

G oT o  1 0 2 7 0  

1 0 3 7 0  E nd

1 0 1 0 0 0  R em  SU B R O U TIN E  TO EVALUATE FU N CTIO N  

Dim Y (4). M G (8), M L(8), C P G (6 ), C PL(6), HV(6), HL(6), KT(6), K B(6). A T(6), A A (6), A B(6), P l(6), X 2(6), L2 

(6), C P L L (6), H LL 2(6), C O G (6 )

Dim Z 1 (6 ), Z 2 (1 0 ) , Z (6), L 0(6), X 1(6;, L 1(10), D HL(6). D HT(6), V 2(6), A T1(6), A B 1(6), A A 1(6), ERRAB(3), 

E R R A B a(3), C P G 1 (6 ), H W 2 (6 )

Dim C P G V (6), H V D G (6), H LR O (6), HV1(6), H L1(6), HVD(6), H LR (6), D D H T(6), C P N (6), V 1 1(10), L 8(10), 

T 8(10), K ab (6 ), K F ab (6 ), V F ab (6 ), L Fab(6)
R e m .. .G u e s s  (O u tp u t  g a s  & to ta l a b so rp tio n )...
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ผะ= 8  

1 Y(1) =  1

P = V a l(T ex t7 3 .T ex t)

ABN =  V al(T ex t2 .T ex t)

O M E =  0 .8

C O G (1 ) =  V al(T ex t4 5 .T ex t)

C O G (2 ) =  V al(T ex t4 8 .T ex t)

C O G (3 ) =  V al(T ex t5 0 .T ex t)

C O G (4 ) =  V al(T ex t5 2 .T ex t)

C O G (5 ) = V al(T ex t5 4 .T ex t)

C O G (6 ) =  V al(T ex t5 6 .T ex t)

C O L (1) =  V al(T ex t4 7 .T ex t)

R em  C O L (2) =  V al(T ex t49 .T ex t)

C O L (3) =  V al(T ex t5 1 .T ex t)

C O L (4) =  V al(T ex t5 3 .T ex t)

C O L (5) =  V al(T ex t5 5 .T ex t)

R em  C O L (6) =  V al(T ex t57 .T ex t)

If xxxx > 0 T h e n  C O L (6) = C O L (6) + 0.01 

If XXXX1 >  0 T h e n  C O L (6) = C O L (6) - 0.01 

If YYYY >  0  T h e n  FLWL =  FLWL + 0 .01 

If YYYY1 > 0 T h e n  FLWL =  FLWL - 0.01 

If 7 7 7 7  >  0  T h e n  TLI =  TLI + 0 .01 

If 7 7 7 7 1 >  0 T h e n  TLI =  TLI - 0 .01  

FLWG =  V al(T ex t5 8 .T ex t)

R em  FLWL = V al(T ex t5 9 .T ex t)

W EIG =  (9 .3 7  * FLW G  * 1 0 00) / 6 .8 7  

WEIL =  1 .0 6 5 *  1 0 0 0 *  FLWL 

R em  O PTIM IZE

MG(1) = ((WEIG * (COG(1) * 44) / 30.176) /100) / 44 
MG(2) = ((WEIG * (COG(2) * 44) / 30.176) /100) / 44 
MG(3) =ะ ((WEIG * <COG(3) * 18) / 30 176) /100) / 18 
MG(4) = ((WEIG * (COG(4) * 16) / 30 176) / 100) / 16 
MG(5) = ((WEIG * (COG(5) * 30) / 30.176) / 100) / 30 
MG(6) = ((WEIG * (COG(3) * 61) / 30.176) /100) / 61 
ML(1) = ((๓1(1) * WEIL) / 100) / 44 
ML<2) = <(COL(2) * WEIL) /100) / 44
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M L(3) = ( (C 0 L (3 )  * WEIL) / 100) / 18 

M L(4) = ((C O L (4) * WEIL) /1 0 0 )  / 1 6  

M L(5) = ((C O L (5) * WEIL) / 1 0 0 )  / 30  

M L(6) =  ((C O L (6) * WEIL) /1 0 0 )  / 61 

F o r i = 1 To 6 

M G(i) =  M G(i) * 10 0 0  

ML(i) = ML(i) * 1 0 0 0  

N ex t i

R e m .. .G u e s s  ( to p  te m p  & b o tto m  te m p )... 

R em  TLI = V al(T ex t36 .T ex t)

TVI =  V al(T ex t3 7 .T ex t)

T R O  = TLI + 10 

T D G  = TLI - 3  

If TD G  >  0 T h e n  G o T o  3 

T D G  =  V al(T ex t44 .T ex t)

3 T R O  = 3 3 9 .2  

5 TA = TRO

If M G (2) >  0 T h e n  G o T o  50 0 0  

If M L(2) > 0  T h e n  G o T o  5 0 0 0  

R e m ...In p u t d a t a  G a s  a n d  Liquid (m ol)... 

M G (1) =  V al(T ex t4 .T ex t)

M G (2) = V al(T ext5 .T ext)

M G (3) =  V al(T ex t6 .T ex t)

M G (4) =  V al(T ex t7 .T ex t)

M G (5) = V al(T ex t12 .T ex t)

M G (6) =  V al(T ex t13 .T ex t)

M L(1) = V al(T ex t8 .T ex t)

M L(2) =  V al(T ex t9 .T ex t)

M L(3) =  V al(T ex tlO .T ex t)

M L(4) =  V a l(T e x t1 1 .Text)

M L(5) = V al(T ex t1 6 .T ex t)

M L(6) =  V al(T ex t1 7 .T ex t)

For i =  1 To 6 

M G(i) =  M G(i) * 1 0 0 0  

ML(i) = ML(i) * 1 0 0 0

N ex t i
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5 0 0 0  L =  M L(1) + M L(2) + M L(3) + ML(4) + M L(5) + ML(6)

V =  M G (1) + M G (2 ) + M G (3) + M G (4) + M G (5) + M G (6)

R a t = (M G (2) + M L(2)) / M L(6)

R e m ... In p u t h e a t  c a p a c i ty  (B tu /m cl)

C P G (1 )  = 2 8 .2 7 7  + 0 .1 1 6 *  (TVI) + 1 .9 5 9 *  10 * (-4) * (TVI) ~ 2 - 2 . 3 2 7 *  10 ~ (-7) * (TVI) ~ 3 + 6 .8 6 7  * 10 
( -1 1 )*  (TVI) ~ 4

C P G (2 )  = 2 7 .4 3 7  + 4 .2 3  * 10 ~ (-2) * TVI - 1 .9 5 5  * 10 A (-5) * TVI 2 + 3 .9 9 6 8  * 10 ~ (-9) * TVI " 3 - 

2 .9 8 7 2  * 10 ~ (-1 3 ) * TVI * 4

C P G (3 )  = 3 3 . 9 3 3 - 8 .4 1 8 6 *  10  ~ (-3) *TVI + 2 .9 9 *  10 ~ (-5) * TVI ~ 2 - 1 .7 8 2 5  * 10 ~ (-8) * TVI 3 + 

3 .6 9 3 4 *  10 * (-1 2 ) * TVI ~ 4

C P G (4 )  = 3 4 .9 4 2 - 3 .9 9 5 7  * 10 ~ (-2) * TVI + 1 .9 1 8 4  * 10 A (-4) * TVI A 2 -  1 .5 3 0 3 ’ 10 ~ (-7 ) * TVI ~ 3 + 

3 .9 3 2 1  * 10 A (-1 1 ) * TVI ~ 4

C P G (5 )  = 2 8 .1 4 6  + 4 .3 4 4 7  * 10  ~ (-2) * TVI + 1 .8 9 4  * 10. ~ (-4) * TVI ~ 2 - 1 .9 0 8 2  ’ 10 ~ (-7) * TVI * 3 +

5 .3 3 4 9  * 10 ~ (-1 1 ) * TVI ~ 4

R e m  C o n d itio n  T = (2 9 8 -1 5 0 0 )  for MEA (vap )

C P G (6 )  = - 0 .5 5 5  + 0 .3 7  * TVI - 3 .1 9 7  * 10 ~ (-4) * TVI * 2 + 1 .5 8 3 4  ’ 10 ~ (-7 ) * TVI "  3  - 3 .2 3 4 4  * 10 * '( -  

11) ’ TVI " 4

R em  C o n d itio n  T = (8 6 -3 3 3 )  for C 3 H 8  (liq)

C P L (1 ) = 5 9 .6 4 2  + 0 .3 2 8  * TLI - 0 .0 0 1 5 3 7 7  * TU ~ 2 + 3 .6 5  * 10 A (-6) * TLI ~ 3 

R e m  C o n d itio n  T = (2 1 8 -2 7 4 ) for C 0 2  (liq)

C P L (2 ) ะะ -3 3 8 .9 5 6  + 5 .2 8  * TLI - 0 .C 232 * TU  A 2  + 0 .3 5 9 8  * 10 A (-4) * T U  * 3 

R em  C o n d itio n  T = (2 7 3 -6 1 5 )  fo r H 2 0  (liq)

C P L (3 ) = 9 2 .0 5 3  - 0 .0 3 9 9 5 3  * TLI - 2 .1 1 0 3  * 10 ~ (-4) * TLI ~ 2 + 5 .3 4 6 9  * 10 A (-7) * TLI ^ 3 

R em  C o n d itio n  T = (9 2 -1 7 6 )  for C H 4 (liq)

C P L (4 ) = -0 .0 1 8  + 1 .1 9 8 2  * TLI - 9 .8 7 2 2  * 10 A (-3) * TLI A 2 + 3 .1 6 7  * 10 (-5) * TLI ^ 3

R em  C o n d itio n  T = (9 1 -2 7 5 )  for C 2 H 6  (liq)

C P L (5 ) = 3 8 .3 3 2  + 0.41 * TLI - 0 .0 0 2 3  * TLI ~ 2 + 5 .9 3 4 7  * 10 A (-6) * TLI A 3 

R em  C o n d itio n  T = (2 7 5 -5 7 4 )  fo r MEA (liq)

C P L (6 ) =  2 3 .1 1 1  + 1 .2 2 8 3 *  T L I - 0 .0 0 3 1 2 1  * TLI ~ 2 + 3 .0 7 1 4  * 10 ~ (-6) * TLI ~ 3

R em  ... Inp u t e q u ilib riu m  w ith c e m ic a l  re a c tio n

F o r i =  1 To 6

CPLL(i) = CPL(i) * ML(i)

N ex t i

SU M C PLL  = C P L L O ) + C PL L (2) + C PLL(3) + C PL L (4) + CPLL(5) + C PLL (6)

KT(1) =  (10  ~ (2 1 .4 4 6  + ( -1 .4 6 *  10 *■ 3 ) /T D G  + (-5 .2 6 ) * ((Log(TD G )) /  L o g (1 0 ))  + ( 3 .2 8 *  10  ~ (-1 1 ))*  

TD G  + (3 .7 3  * 1 0  ~ (-6)) * TD G  ~ 2) * 2 0 0 ) / (P  * 7 60)



8า

KT(2) = « 8 * 1 0 ' '  (-6) * E x p (2 0 .7 6 4  * ((M L(2) + M G (2)) / (M L(6) + M G (6))))) * E x p ((-0 .0 5 9 8  * Log((M L(2) 

+ M G (2)) / (M L(6) + M G (6))) + 0 .0 2 1 1 )  * (TDG - 27 3 ))) /  (P  * 1 0 1 .3 2 )

KT(3) = 0 .5  * (1 0  * (2 9 .8 6 0 5  + (-3 .1 5 2  * 10 * 3 ) /  TD G  + (-7 .3 ) * ((L og(T D G )) /  L og(10)) + (2 .42  * 10 * (- 

9 )) 'T D G  + (1 .8  * 10 * (-6)) * T D G  * 2)) /  (P * 760)

KT(4) = (10  * (1 4 .6 7  + (-5 .7  * 1 0 * 2 ) /  TDG  + (-3 .3 3 ) * ((L og(T D G )) / L o g (1 0 ))  + (2 .1 9  * 10 * (-9)) * TDG 

+ (1 .3  * 10 * (-5)) * TDG * 2) * 2 0 0  /  (P * 760)

KT(5) = (10 * (2 0 .6 7 9  + ( -1 .1 3 *  1C * 3 ) /T D G  + (-5 .2 5 ) * ((L og(T D G )) /  L o g (1 0 )) + ( -9 .8 7 *  10 * ( -1 1 ) ) ’ 

T D G  + (6 .7 3  * 10  * (-6)) * TD G  * 2) * 2 0 0 ) /  (p  * 7 60)

KT(6) = 0 .5 *  (1 0  * (72.91 + (-5 .8 5  * 10 * 3) /T D G  + (-2 .1 9  * 10) * ((L og(T D G )) / L og(10)) + (-7 1 5*  10 * 

(-1 0 )) * TDG + (5 .9 8  * 10 * (-6)) * TDG  * 2)) / (P  * 7 60)

K B(1) = (10 * (2 1 .4 4 6  + (-1 .4 6  * 10 * 3 ) /T R O  + (-5 .2 6 ) * ((L og(T R O )) / L o g (1 0 ))  -  (3 .2 8 *  10 * (-11)) * 

T R O  + (3 .7 3  * 10  * (-6)) * TRO  * 2) * 2 00) /  (P * 760)

K B (2) = ( ( 8 * 1 0 *  (-6) * E x p (2 0 .7 6 4  * ((M L(2) + M G (2)) /  (M L(6) + M G (6))))) * E x p ((-0 .0 5 9 8  * Log((M L(2) 

+ M G (2 )) /(M L (6 )  + M G (6))) + 0 .0 2 1 1 )  * (TRO - 2 7 3 ))) /  (P  * 1 0 1 .2 3 )

K B(3) = 0 .5  * (1 0  * (2 9 .8 6 0 5  + (-3 .1 5 2  * 10 * 3) /T R O  + (-7 .3 ) * ((L og(T R O )) /  L og(10)) + (2 .4 2  * 10 * (- 

9 )) * TRO  + (1 .8  * 10 * (-6)) * T R O  * 2 ) ) / ( P * 7 6 0 )

KB(4) = (10 * (14.67 + (-5.7 * 10 * 2)/TRO + (-3.33) * ((Log(TRO)) / Log(10)) + (2.19* 10 * (-9)) * TRO 
+ (1.3 * 10 * (-5)) * TRO * 2) * 200) / (P * 760)
K B(5) = (10 * (2 0 .6 7 9  + (-1 .1 3 *  10 * 3 ) /T R O  + (-5 .25 ) * ((L og(T R O )) /  L o g (1 0 ))  + ( -9 .8 7 *  10 * (-11)) ’ 

T R O  + (6 .7 3  * 10  * (-6)) * TRO  * 2) ’ 2 0 0 ) /  (P  * 7 60)

K B(6) = 0 .5 *  (10  * (72.91 + (-5 .8 5  * 10 * 3 ) /T R O  + (-2 .1 9  * 10) * ((L og(T R O )) / L og(10)) + ( -7 .1 5 *  10 * 

(-1 0 )) * TRO + (5 .9 8  * 10 * (-6)) * TRO  * 2)) / (P  * 7 60)

R e m .......C a lc u la te  a b s o rp tio n  fa c to r ...

10 R = (L + Y(1))/v 
For i =  1 To 6 

AT(i) = R / KT(i)

AA(i) = R /K B O )

AB(i) =  R / KB(i)

N ex t i

R e m ......Inp u t tra y  n u m b e r  & C a lc u la te  fa c to r  fu n c tio n ......

For i =  1 To 6

Pl(i) = AT (i) * AB(i) * ( N - 2 +  1)
If N = 2  T h en  Z(i) = (AT(i) * AA(i) * (N - 2) * AB(i)) + (AA(i) * (N - 2) * AB(i))

If N = 3  T h en  Z(i) = (AT(i) * AA(i) * (N - 2) * AB(i)) + (AA(i) * (N - 2) * AB(I)) + (AA(i) * (N - 3) * AB(|))

(AA(i) * (N - 4) * AB(i))

If N = 4 Then Z(i) = (AT(i) ’ AA(i) * (N - 2) * AB(D) + (AA(I) * (N - 2) * AB(i)) + (AA(|) * (N - 3) * AB(|)) +
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If N = 5 T h en  Z(i) = (AT(i) * AA(i) '  (N - 2) * AB(i)) + (AA(i) A (N - 2) * A B(i)) + (AA(i) A (N - 3) *A B (i)) + 

(AA(i) A (N - 4 ) * AB(i)) + (AA(i) A (N - 5) * AB(i))

If N = 6 Then Z(i) = <AT(i) * AA(i) A (N - 2) * AB(i)) + (AA(i) A (N - 2) * A B(i)) + (AA(i) A (N - 3) * AB(i)) + 
(AA(i) A (N - 4 ) *  AB(i)) + (AA(i) A (N - 5) * AB(i)) + (AA(i) A (N - 6) * AB(i))

If N = 7 Then Z(i) = (AT(i) * AA(i) A (N - 2) * AB(i)) + (AA(i) A (N - 2) * A B(i)) + (AA(i) A (N - 3) * AB(i)) + 
(AA(i) A (N - 4) * AB(i)) + (AA(i) A [N - 5) * AB(i)) + (AA(i) A (N - 6) * AB(i)) + (AA(i) A (N - 7) * AB(i))

If N = 8 T hen  Z(i) =  (AT(i) * AA(i) A (N - 2) * AB(i)) + (AA(i) A (N - 2) * A B(i)) + (AA(i) A (N - 3) ’ AB(i)) + 

(AA(i) A (N - 4 ) *  AB(i)) -  (AA(i) A IN - 5) * AB(D) + (AA(i) A (N - 6) * AB(i)) + (AA(i) A (N - 7) * AB(i)) + (AA 

0) A (N - 8 )  * AB(i))

If N < 2 T hen  D e b u g .P r in t "DON'T CALCULATE": S to p  

If N > 8  T h en  D e b u g .P r in t “O VER TRAY": s t o p  

N ex t i

F o r I = 2 To (N - 2)

F o r J  = 1 To 6

พ  =  Z 2(J) + (AA (J) A i * A B(J))

Z 2 (J )  = พ  

N ex t J  

N ex t i

F o r i = 1 To 6

Z(i) =  Z1(i) + Z2(i) + AB(i)

N ex t i

F o r i = 1 To 6 

Z 2(i) = 0 

N ex t i

R e m ......C a lc u la te  c o m p o s it io n  of d ry  g a s (m o l) ...........

F o r i =  า To 6

V1(i) = MG(i) * (1 / (Z(i) + า)) + ML(i) * (1 - (Pl(i) / (Z(i) + 1)))

N ex t i

If N = 1 T h en  V1 (2) = M G(2) * 0.81 /  40

If N = 2 T h en  V1 (2) = M G(2) * 0 .5 3  / ^ 0

If N =  3  T h en  V1 (2) =  M G(2) * 0 .3  /  40

If N = 4 T h en  V 1(2) = M G (2) * 0 .1 8 6  / 4 0
If N = 5 T h en  V1 (2) = M G(2) * 0 .1 4  / 4 0

If N = 6  T h en  V 1(2) = M G(2) * 0 .0 9 3  / 40
If N =  7 T h en  V 1(2) = M G(2) * 0 .0 7 4  / 40

SUMG = V1(1) + V1(2) + V1(3) + V1(4) + V1(5) + V1(6)



R e m ... .C a lc u la te  lo o p  Y (1)........

If A bs(Y (1) - A b s(V  - SU M G )) < =  0 .001  T h en  

G o T o  15

8 3

E lse

Y (1 ) = A b s (v  - SU M G )

G o T o  10 

E n d  If

15  R e m ..... C a lc u la te  c o m p o s it io n  o f rich o il(m ol)..........
F o r i = 1 To 6

L0(i) =  MG(i) + ML(i) - V1(i)

N ex t I

SU M L = L0(1) + L0(2) + L0(3) + L0(4) + L0(5) + L0(6)

R e m .... E n th a lp y  in p u t

K ab (1 ) = (10 "  (2 1 .4 4 6  + ( -1 .4 6 *  10 * 3 ) /T U  + (-5 .26 ) * ((Log(TLI)) /  L o g (1 0 )) + (3 .2 8  * 10 "  (-1 1 ))*  TU  

+ (3 .7 3  * 10 "  (-6)) * TLI "  2)) /  (P  * 760)

K ab (2 ) =  (10  "  (3 5 .0 1 6 9  + (-1 .5  * 10 "  3 ) /T L I + (-1 1 .1 3 ) * ((Log(TLI)) / L o g (1 0 )) -  (9 .3 3  * 10 "  (-3)) * TLI 

+ ( 1 . 7 1 * 1 0 "  (-9)) * TLI "  2)) /  (P  * 760)

K ab (3 ) =  ( 1 0 " ( 2 9 . 8 6 0 5  + (-3 .1 5 2  * 10 " 3 )  /  TLI + (-7 .3 )*  ((Log(TLI)) / L o g (1 0 )) -  ( 2 . 4 2 * 1 0 " ( - 9 ) ) *  TLI 

+ (1 .8  * 10 "  (-6)) * TLI "  2)) /  (P  * 760)

K a b (4 )  = ( 1 0 "  (1 4 .6 7  + ( - 5 . 7 * 1 0 " 2 )  /  TLI + ( -3 .3 3 )*  ((Log(TLI)) /  L o g(10)) + ( 2 . 1 9 * 1 0 " ( - 9 ) ) *  TU  + 

(1 .3  * 10 "  ( -5 »  * TLI "  2 ) ) /  (P * 760)

K ab (5 ) = ( 1 0 "  (2 0 .6 7 9  + ( -1 .1 3 *  10 " 3 )  /T L I + ( -5 .2 5 )*  ((Log(TLI)) / L o g (1 0 )) + ( - 9 . 8 7 * 1 0 " ( - 1 1 ) ) *

TLI + (6 .7 3  * 10  "  (-6)) * TLI "  2)) / (P  * 760)

K a b (6 )  =  (10 "  (72 .9 1  + (-5 .8 5  * 10 "  3) /  TLI + ( - 2 .1 9 * 1 0 ) *  ((Log(TLI)) / L o g (1 0 )) -  ( - 7 . 1 5 * 1 0 " ( - 1 0 ) ) *  

TLI + (5 .9 8  * 10 "  (-6)) * TLI "  2 )) / (P * 760)

F o r i =  1 To 6 

K F ab(i) = ML(i) * K ab(i)

N ex t i

R e m .. .G u e s s  VF & C a lc u la te  VF 

VF1 =  1

2 0  LF1 = V -V F 1  

R = LF1 /  VF1 

For i =  1 To 6

V Fab(i) = K Fab(i) /  (R  + K ab(i))

N ex t i

SUMVF = VFab(1) + VFab(2) + VFab(3) + VFab(4) + VFab(5) + VFab(6)



If A bs(SU M V F - VF1) < =  0 .001  T h en  

G o T o  25

8 4

E lse

VF1 = SUMVF 

G o T o  20 
E n d  If

2 5  R e m ...C a lc u la te  LF...

F o r i =  1 To 6 

L Fab(i) = ML(i) - V Fab(i)

N ex t i

SU M LF = L F ab(1 ) + L F ab(2 ) + L F ab(3 ) + L F ab (4 ) + L F ab(5 ) + L Fab(6)

H L(1) = 5 9 .6 4 2  * (TLI - 2 7 3 ) + (0 .3 2 8 ) / 2  * (TU  A 2 - 2 7 3  A 2) - (0 .0 0 1 5 3 7 7 )  /  3  * (T il A 3  - 2 7 3  A 3) + 
(3 .6 5  * 10 " (-6)) /  4  * (TLI A 4 - 2 7 3  * 4)

H L(2) =  -3 3 8 .9 5 6  * (TLI - 2 7 3 ) + (5 .2 8 ) / 2  * (TLI A 2 - 2 7 3  A 2) - (0 .0 2 3 2 ) /  3  * (TLI ~ 3 - 2 7 3  A 3) + 

(0 .3 5 9 8  * 10 A (-4)) /  4  * (TLI A 4 - 2 7 3  A 4)

H L(3) = 9 2 .0 5 3  * (TLI - 2 7 3 ) - (0 .0 3 9 9 5 3 ) /  2  * (TLI A 2 - 2 7 3  * 2) - (2 .1 1 0 3  * 10 A (-4)) /  3  * (TLI - '3 - 2 7 3  

A 3) + (5 .3 4 6 9  * 10 A (-7)) /  4  * (TLI A 4  - 2 7 3  A 4)

H L(4) = -0 .0 1 8  * (TLI - 2 7 3 ) + (1 .1 9 8 2 ) / 2 * (TLI A 2 - 2 7 3  A 2) - (9 .8 7 2 2  * 10 A (-3)) / 3 * (TLI A 3 - 2 7 3  A 
3) + ( 3 . 1 6 7 '1 0  A (-5)) /  4  * (TLI A 4  - 2 7 3  A 4)

H L(5) =  3 8 .3 3 2  * (TLI - 2 7 3 ) + (0 .41 ) / 2  * (TLI A 2 - 2 7 3  A 2) - (0 .0 0 2 3 ) /  3  * (TLI A 3 - 2 7 3  A 3) + (5 .9 3 4 7  
* 1 0 A ( -6 ) ) / 4 *  (TLI A 4 - 2 7 3  A 4)

H L(6) =  23 .111  * (TLI - 2 7 3 ) + (1 .2 2 8 3 ) / 2  * (TLI A 2 - 2 7 3  A 2) - (0 .0 0 3 1 2 1 ) /  3  * (TLI A 3 - 2 7 3  A 3) + 

(3 .0 7 1 4  * 10 A (-6)) /  4  * (TLI A 4 - 2 7 3  A 4)

HV(1) = 2 8 .2 7 7  * (TVI - 2 7 3 ) + (0 .1 1 6 .1 /2  * (TVI A 2 - 2 7 3  A 2) + (1 .9 5 9  * 10 A (-4)) / 3 * ((TVI) A 3 - 2 7 3  A 

3 ) - ( 2 . 3 7  * 10 A (-7)) /  4  * ((TVI) A 4 - 2 7 3  A 4) + (6 .8 6 7 *  10 A ( -1 D ) / 5 * ((TVI) A 5 - 2 7 3  A 5)

HV(2) = 2 7 .4 3 7  * (TVI - 2 7 3 ) + (4 .2 3  * 10 A (-2)) /  2 * (TVI A 2 - 2 7 3  A 2) - (1 .9 5 5  * 10 A (-5)) / 3 * (TVI A 3 

- 2 7 3  ~ 3) + (3 .9 9 6 8  * 10 A (-9)) / 4 * (TVI A 4 - 2 7 3  A 4) - (2 .9 8 7 2  * 10 A (-13 )) /  5 * (TVI A 5 - 2 7 3  A 5) 

HV(3) = 3 3 .9 3 3  * (TVI - 2 7 3 ) - (8 .4 1 8 6  * 10 A (-3)) / 2 * (TVI A 2 - 2 7 3  A 2) + (2 .9 9  * 10 A (-5)) /  3 * (TVI ^ 

3 - 2 7 3  A 3 ) - ( 1 .7 8 2 5 *  10 A ( - 8 ) ) / 4  * (TVI A 4 - 2 7 3  A 4) + (3 .6 9 3 4  * 10 A (-12 )) /  5 * (TVI A 5 - 2 7 3  A 5) 

HV(4) = 3 4 .9 4 2  * (TV - 2 7 3 ) - (3 .9 9 5 7  * 10 A (-2)) /  2 * (TVI A 2 - 2 7 3  A 2) + (1 .9 1 8 4  * 10 A (-4)) / 3 * (TVI 

A 3 - 2 7 3  A 3 ) - ( 1 .5 3 0 3 *  10 A ( - 7 ) ) / 4  * (TVI A 4  - 2 7 3  A 4) + (3 .9 3 2 1  * 10 A (-1 1 )) /  5 * (TVI A 5 - 2 7 3  A 

5)
HV(5) =  2 8 .1 4 6  * (TVI - 2 7 3 ) + (4 .3 4 4 7  * 10 A ( - 2 ) ) /  2 * (TVI A 2  - 2 7 3  A 2) + (1 .8 9 4  * 10 A (-4)) / 3 ’ (TVI 

A 3 - 2 7 3  A 3 ) -  ( 1 .9 0 8 2 *  10 A ( - 7 ) ) / 4  * (TVI A 4  - 2 7 3  A 4) + (5 .3 3 4 9 *  10 A (-1 1 )) /  5 * (TVI A 5 - 2 73  A

5)
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HV(6) = -0 .5 5 5  * (TVI - 2 7 3 )  + (0 .3 7 ) / 2  * (TVI "  2  - 2 7 3  "  2) - (3 .1 9 7  * 10 "  (-4)) / 3 * (TV! " 3 - 2 73  "  3)

+ (1 .5 8 3 4  * 10  " ( - 7 ) ) / 4 *  (TVI " 4 - 2 7 3  "  4 ) - ( 3 .2 3 4 4 *  10 * ( - 1 1 ) ) / 5 *  (TVI "  5 - 2 7 3  "  5)

F o r i =  1 To 6  

HVD(i) = HV(i) * MG(i)

HLR(i) = HL(i) * ML(i)

N ex t i

R em  SUM HV =  HVD(1) * (M G (1) * 4 4  /  4 5 3 .5 9 3 )  + HVD(2) * (M G(2) * 4 4  / 4 5 3 .5 9 3 )  + HVD(3) * (M G(3) * 

18 /  4 5 3 .5 9 3 )  + H VD(4) * (M G (4) * 16 /  4 5 3 .5 9 3 )  + HVD(5) * (M G(5) * 3 0  / 4 5 3 .5 9 3 )  + H VD(6) ’ (M G(6) * 

61 /  4 5 3 .5 9 3 )

S U M H l = H LR (1) + H LR (2) + H LR(3) + H LR(4) + HLR(5) + HLR(6)

SUM HV = H V D (1) + H VD(2) + HVD(3) + HVD(4) + HVD(5) + HVD(6)

R e m ....H e a t o f  re a c tio n

HFM EA = -1 8 9 .4 2  - 0 .0 8 2  * (TLI) + 0 .0 0 0 0 4 0 4  * (TLI) "  2

H F C 0 2  = - 3 9 3 .5  + (1 .5 9  * 10 "  (-4)) * TLI + (-1 .3 9  * 10 * (-6)) * TLI "  2

H F H 2 0  -  -2 4 1 .8

R em ... E n th a lp y  o u tp u t  D ry g a s

H V1(1) = 2 8 .2 7 7  * (TD G  - 2 7 3 )  + (0 .1 1 6 ) / 2  * (TDG "  2  - 2 7 3  * 2) + (1 .9 5 9  * 10 "  (-4)) /  3  '  ((TDG) "  3 - 

2 7 3  "  3 ) - ( 2 . 3 7 *  10 " ( - 7 ) ) / 4 *  ((TDG ) "  4  - 2 7 3  " 4) + (6 .8 6 7 *  10 * ( - 1 1 ) ) / 5 ’ ((TDG) * 5 - 2 7 3  * 5 )  

H V 1(2) = 2 7 .4 3 7  * (TD G  - 2 7 3 )  + (4 2 3  * 10 "  ( - 2 ) ) / 2  * (TDG "  2 - 2 7 3  " 2) - (1 .9 5 5  * 10 -  (-5)) / 3  *

(TD G  "  3 - 2 7 3  "  3) + ( 3 .9 9 6 8 *  10 "  ( - 9 ) ) / 4  * (TDG "  4  - 2 7 3  "  4) - (2 .9 8 7 2  * 10 "  ( -1 3 ) ) / 5 *  (TDG "  5 - 
2 7 3  "  5)

HV1 (3) = 3 3 .9 3 3  * (TD G  - 2 7 3 )  - (8 .4 1 8 6  * 10 ^ (-3)) / 2  * (TDG "  2 - 2 7 3  "  2 ) + (2 .9 9  * 10 "  (-5)) / 3  * 

(TD G  "  3 - 2 7 3  ~ 3 ) -  ( 1 .7 8 2 5 *  10 "  (-8)) /  4  * (TDG "  4  - 2 7 3  "  4) + (3 .6 9 3 4  * 10 "  ( -1 2 )) /  5 * (TDG " 5 -  

2 7 3  "  5)

HV1 (4) = 3 4 .9 4 2  * (TD G  - 2 7 3 ) - ( 3 . 9 9 5 7  * 10 " ( - 2 ) ) / 2 *  (TDG "  2 - 2 7 3  "  2 ) + ( 1 . 9 1 8 4 * 1 0 " ( - 4 ) ) / 3  * 

(TD G  " 3 - 2 7 3  "  3 ) - ( 1 .5 3 0 3  * 10 "  ( - 7 ) ) / 4  * (TDG "  4 - 2 7 3  "  4) + (3 .9321  * 10 "  ( -1 1 ) ) /  5 * (TDG "  5 -  

2 7 3  "  5)

HV1 (5) = 2 8 .1 4 6 *  (TD G  - 2 7 3 )  + (4 .3 4 4 7  * 10 " ( - 2 ) ) / 2 *  (TDG "  2 - 2 7 3  "  2) + (1 .8 9 4 *  10 ~ ( - 4 ) ) / 3 *  

(TD G  " 3 - 2 7 3  " 3 ) - ( 1 .9 0 8 2  * 10 "  ( - 7 ) ) / 4  * (TDG "  4 - 2 7 3  "  4) + (5 .3 3 4 9  * 10 "  (-11)) / 5  * (TDG "  5 -  
2 7 3  "  5)

H V 1(6) = -0 .5 5 5  * (TD G  - 2 7 3 )  + (0 .3 7 ) / 2  * (TD G  "  2 - 2 7 3  "  2) - (3 .1 9 7  * 10 "  (-4 )) / 3  * (TD G  " 3 - 2 7 3  

" 3) + (1 .5 8 3 4  * 10 "  ( - 7 ) ) /  4  * (TD G  "  4 - 2 7 3  "  4) - (3 .2 3 4 4  * 10 "  ( - 1 1 ) ) / 5  * (TDG "  5 - 2 7 3  "  5)

F o r i =  1 To 6  

HVDG(i) = V1(i) ’ HV1(i)

N ex t i

SUMHVD = HVDG(1) + HVDG(2) + HVDG(3) + HVDG(4) + HVDG(5) + HVDG(6)
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R e m ....E n th a lp y  o u tp u t  R ich  oil

H L1(1) = 5 9 .6 4 2  * (TRO - 2 7 3 ) + (0 .3 2 8 ) / 2  * (TRO ''2 -212 ,'' 2) - (0 .0 0 1 5 3 7 7 )  / 3  * (TRO A 3 - 2 7 3  A 3) 

+ (3 .6 5  * 10 ~ (-6)) / 4  * (TRO A 4 - 2 7 3  A 4)

H L1(2) = -3 3 8 .9 5 6  * (TRO - 2 7 3 ) + (5 .28 ) / 2  * (TRO A 2 - 2 7 3  A 2) - (0 .0 2 3 2 ) / 3  * (TRO A 3 - 2 7 3  A 3) + 

(0 .3 5 9 8  * 10 A (-4)) /  4  * (TRO A 4 - 2 7 3  A 4)

HL1 (3) = 9 2 .0 5 3  * (TRO  - 2 7 3 ) - (0 .0 3 9 9 5 3 ) /  2 * (TRO A 2 - 2 7 3  A 2) - (2 .1 1 0 3  * 10 A (-4)) / 3  * (TRO A 3 -

2 7 3  A 3) + (5 .3 4 6 9  * 10 * (-7)) /  4  * (TRO A 4 - 2 7 3  A 4)

HL1 (4) = -0 .0 1 8  * (T R O - 2 73) + (1 .1 9 8 2 ) /  2  * (TRO A 2 - 2 7 3  A 2) - (9 .8 7 2 2  * 10 -  (-3)) /  3  * (TRO A 3 -

2 7 3  A 3) - ( 3 . 1 6 7 * 1 0 A (-5)) / 4  * (TRO A 4 - 2 7 3  A 4)

HL1 (5) = 3 8 .3 3 2  * (T R O - 273) + (0 .41) /  2 * (TRO A 2 - 2 7 3  A 2) - (0 .0 0 2 3 ) / 3 * (TRO A 3 - 2 7 3  A 3) + 
(5 .9 3 4 7  * 10 A (-6)) /  4  * (TRO A 4 - 2 7 3  A 4)

HL1 (6) = 2 3 .1 1 1  * ( T R O - 2 7 3 )  + ( 1 .2 2 8 3 ) / 2 * (TRO A 2 - 2 7 3  A 2 ) - ( 0 . 0 0 3 1 2 1 ) / 3  ’ (TRO -  3  - 2 7 3  A 3)
+ (3 .0 7 1 4  * 10 A (-6)) / 4  * (TRO A 4 - 2 7 3  A 4)

For i = 1 To 6 

HLRO(i) = HL1(i) * L0(i)

N ex t i

SU M H LR = H L R O (1) + H LRO(2) + H LRO(3) + H LR O (4) + H LR O (5) + H LR O (6)

R e m ...C a lc u la tio n  c o m p o s it io n  for T ray  2 

For i = 1 To 6

X2(i) = ((V1 (i) /  ( ร บ MG * KT(i))))

N ex t i

LX2 = (M L (6 )/X 2 (6 ))

For i = 1 To 6 

L2(i) = LX2 * X2(i)

N ex t i

SU M L2 = L2(1) + L2(2) + L2(3) + L2(4) + L2(5) + L2(6)

For i = 1 To 6

V2(i) =  L2(|) + V1(i) - ML(i)

N ex t i

SU M V 2 = V 2(1) + V 2(2) + V 2(3) + V 2(4) + V 2(5) + V 2(6)

C P G (1 ) = 2 8 .2 7 7  + 0 .1 1 6 *  (TDG) + 1 .9 5 9 *  10 A (-4) * (TDG) A 2 - 2 .3 2 7  * 10 A (-7) * (TDG) A 3 + 6 .8 6 7  

* 10 A (-11) * (TD G ) A 4

C P G (2 ) = 2 7 .4 3 7  + 4 .2 3  * 10 A (-2) * TD G  - 1 .9 5 5  * 10 A (-5) * TDG  A 2 + 3 .9 9 6 8  * 10 A (-9) * TD G  A 3 - 

2 .9 8 7 2  * 10 A (-1 3 ) * TDG  A 4

C P G (3 ) = 3 3 .9 3 3 -  8 .4 1 8 6 *  10 A (-3; * TDG  + 2 .9 9 *  10 A (-5) * TDG  A 2 - 1 .7 8 2 5  * 10 A (-8) * TDG  A 3 + 

3 .6 9 3 4  * 10 A (-1 2 ) * TD G  -  4
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C P G (4 )  = 3 4 .9 4 2 - 3 .9 9 5 7 *  10 A (-2) * TDG + 1 .9 1 8 4  * 10 A (-4) * TDG  A 2 -  1 .5 3 0 3 *  10 A (-7) * TDG A 3 
+ 3 .9 3 2 1  * 10 A (-11) * TD G  A 4

C P G (5 )  = 2 8 .1 4 6  + 4 .3 4 4 7 *  10 A (-2) * TDG  + 1 .8 9 4  * 10 A (-4) * TD G  A 2 -  1 .9 0 8 2  * 10 A (-7) ■ TDG A 3
+ 5 .3 3 4 9 *  10  *- (-11) * TD G  A 4

R em  C o n d itio n  T = (2 9 8 -1 5 0 0 )  for MEA (vap )

C P G (6 )  = -0 .5 5 5  + 0 .3 7  * TD G  - 3 .1 9 7  * 10 * (-4) * TDG  A 2 + 1 .5 8 3 4  * 10 A (-7) * TD G  3 - 3 .2 3 4 4  * 10

A (-11 ) * TDG A 4

F o r i =  1 To 6

C P G 1 (i) =  V 2( 1 ) * C PG (i)

N ex t i

SU M C P G 1 =  C P G 1 (1 )  + C P G  1(2) + C P G 1 (3 ) + C P G 1 (4 ) + C P G 1 (5 ) + C P G  1(6)

H L(1) = 5 9 .6 4 2  * (TDG - 2 7 3 ) + (0 .3 2 8 ) /  2  * (TDG A 2 - 2 7 3  A 2) - (0 .0 0 1 5 3 7 7 )  /  3 * (TD G  A 3 - 2 7 3  A 3) + 

(3 .6 5  * 10 A (-6)) / 4  * (TDG ~ 4 - 2 7 3  A 4)

H L(2) = -3 3 8 .9 5 6  * (TDG - 2 7 3 )  + (5 .28 ) /  2  * (TDG A 2 - 2 7 3  A 2) - (0 .0 2 3 2 )  /  3  * (TDG A 3 - 2 7 3  A 3) + 

(0 .3 5 9 8  * 10 A (-4)) /  4  * (TDG A 4 - 2 7 3  A 4)

H L(3) = 9 2 .0 5 3  * (TDG - 2 7 3 ) - (0 .0 3 9 9 5 3 ) /  2  * (TDG ~ 2  - 2 7 3  A 2) - (2 .1 1 0 3  * 10 A (-4)) /  3  * (TDG A 3 -
2 7 3  A 3) + (5 .3 4 6 9  * 10 A (-7)) /  4  * (TDG A 4 - 2 7 3  A 4)

H L(4) = -0 .0 1 8 *  (T D G - 2 7 3 )  + (1 .1 9 8 2 ) / 2  * (TDG A 2 - 2 7 3  A 2) - (9 .8 7 2 2  * 10 A (-3)) / 3  ’ (TDG A 3 -

2 7 3  A 3) + (3 .1 6 7  * 10 A (-5)) /  4  * (TDG A 4  - 2 7 3  A 4)

HL(5) = 3 8 .3 3 2  * (TDG - 2 7 3 )  + (0 .4 ' ) /  2  * (TDG A 2 - 2 7 3  A 2) - (0 .0 0 2 3 )  /  3  * (TDG A 3 - 2 7 3  A 3) + 
(5 .9 3 4 7  * 10 A (-6)) /  4  * (TDG A 4 - 2 7 3  A 4)

H L(6) = 2 3 .1 1 1  ’ (TDG - 2 7 3 )  + (1 .2 2 8 3 ) /  2  * (TDG A 2 - 2 7 3  A 2) - (0 .0 0 3 1 2 1 )  / 3  * (TD G  A 3 - 2 7 3  A 3) + 

(3 .0 7 1 4  * 10 A (-6)) / 4 * (TDG A 4 - 2 7 3  A 4)

F o r i =  1 To 6 

HLL2(i) = HL(i) * L2(i)

N ex t i

SU M H LL2 = H LL 2(1) + H LL2(2) + HLL2(3) + H LL2(4) + HLL2(5) + H LL2(6)

T2 = TD G  + ((TD G  - TRO) /  N)

HV(1) = 2 8 .2 7 7  * (T2 - 2 7 3 ) + (0 .1 1 6 ) /  2  * (T2 A 2  - 2 7 3  A 2) + (1 .9 5 9  * 10 A (-4)) / 3  * ((T2) A 3 - 2 73  A 3) 

- (2 .3 7  * 10 A (-7)) / 4  * ((T2) A 4 - 2 7 3  A 4) + (6 .8 6 7  * 10 A (-11)) /  5  * ((T2) ~ 5  - 2 7 3  A 5)

HV(2) =  2 7 .4 3 7  * (T2 - 2 7 3 ) + (4 .2 3  * 10 A (-2)) /  2  * (T2 A 2 - 2 7 3  ~ 2) - (1 .9 5 5  * 10 A (-5)) /  3  * (T2 A 3 -

2 7 3  A 3) + (3 .9 9 6 8  * 10 A (-9)) /  4  * (T2 A 4 - 2 7 3  A 4 ) - (2 .9 8 7 2  * 10 A (-1 3 )) /  5  * (T2 A 5  - 2 7 3  A 5)

HV(3) = 3 3 .9 3 3  * (T2 - 2 7 3 ) - (8 .4 1 8 6  * 10 A ( - 3 ) ) / 2 *  (T2 A 2 - 2 7 3  A 2) + (2 .9 9  * 10 A ( - 5 ) ) / 3 *  (T2 A 3 -  

2 7 3  A 3 ) -  (1 .7 8 2 5 *  10 A ( - 8 ) ) / 4  * (T2 A 4 - 2 7 3  A 4) +  (3 .6 9 3 4  * 10 A ( - 1 2 ) ) / 5 *  (T2 A 5 - 2 7 3  A 5)
HV(4) = 3 4 .9 4 2  * (T2 - 2 7 3 ) - (3 .9 9 5 7  * 10 A (-2)) / 2  * (T2 A 2 - 2 7 3  -  2) + (1 .9 1 8 4  * 10 A (-4 )) /  3  * (T2 A

3 -  2 7 3  A 3 ) - ( 1 .5 3 0 3 *  10 A ( - 7 ) ) / 4 * ( T 2  A 4 - 2 7 3  A 4) + (3 .9 3 2 1  * 10 A ( - 1 1 ) ) / 5 * ( T 2  A 5  - 2 7 3  A 5)
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HV(5) = 2 8 .1 4 6  * ( T 2 - 2 7 3 )  + (4 .3 4 4 7 *  10 ~ (-2)) /  2  * (T2 ~ 2 - 2 7 3  2 ) + (1 .8 9 4 *  10 ~ ( - 4 ) ) / 3 * ( T 2  3

- 2 7 3  ~ 3 ) - ( 1 .9 0 8 2 *  10 • * ( - 7 ) ) / 4 *  (T2 A 4 - 2 7 3  ~ 4) + (5 .3 3 4 9  * 10 ~ M D ) / 5 * ( T 2  ** 5 - 2 7 3  ~ 5) 

HV(6) = - 0 .5 5 5 *  (T 2 -  2 7 3 ) + ( 0 .3 7 ) / 2  * (T2 ~ 2 - 2 7 3  A 2 ) - ( 3 . 1 9 7 * 1 0 ~ ( - 4 ) ) / 3 *  (T2 ~ 3 - 2 7 3  A 3) +
(1 .5 8 3 4  * 10  ~ (-7)) / 4  * (T2 ~ 4 - 2 7 3  ~ 4) - (3 .2 3 4 4  * 10 ~ (-11)) / 5  * (T2 -* 5 - 2 7 3  A 5)

F o r i =  1 T o  6  

แ พ 2(i) = HV(i) * V2(i)

N ex t i

S U M H W 2  = แ พ 2(1) + แ พ 2 (2 ) + แ พ 2(3) + แ พ 2(4) + แ พ 2(5) + แ พ 2 (6 )

U IN 2 -  S U M H W 2  + SUM HL 

U 0 U T 2  =  SU M H LL2 + SUM HVD 

G o T o  1600

If LL = 1 T h e n  G o T o  1600 

If อ อ  = 1 T h e n  G o T o  1000  

If DD = 2 T h e n  G o T o  1200  

E R R A B a(2) =  A b s(U IN 2  - U OU T2)

1 0 0 0  If DD = 1 T h e n  G oT o 1100  

If DD = 2 T h e n  G o T o  1200  

T D G  =  TDG  + 0.1 

DD = DD + 1 

G o T o  5
1 1 0 0  E R R A B a(3) =  A bs(U IN 1 - U O lT 2 )

T D G  = TDG  - 0 .2  

DD = DD + 1 

G o T o  5

1 2 0 0  E R R A B a(1) =  A bs(U IN 1 - U OU T2)

If E R R A B a(2) < E R R A B a(1) T h en

G o T o  13 0 0

E lse

DD =  0

TD G  = TDG

E nd  If

G o T o  5

If E R R A B a(2) < E R R A B a(3) T h en

G o T o  14 0 0

E lse

DD =  0
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TD G  = TD G  + 0 .2  

E n d  If 

G o T o  5

1 3 0 0  If E R R A B a(2) < E R R A B a(3; T hen  

G o T o  1500  

E lse  

DD = 0

TD G  = TDG  + 0 .2  

E n d  If 

G o T o  5

1 4 0 0  If E R R A B a(2) < E R R A B a(1) T h en

G o T o  1500

E lse

DD = 0

TD G  = TDG

E n d  If

G o T o  5

1 5 0 0  TDG =  TD G  + 0.1 

LL = 1 

G o T o  5

1 6 0 0  R e m ....E n e rg y  b a la n c e .....

U1 =  0 .8  * (SU M HV  + SUM HL + 6 1 9 0 0  * (M G (2) + ML(2))) 

บ 2 = 1 * SUM HVD + SUM HLR 

If p p  = 1 T h en  G o T o  101 

If p p  =  2 T h en  G o T o  101 

ERRA B(2) = A b s(U 1  - บ 2)

101 If P P  = 1 T h e n  G oT o  111 

If P P  =  2 T h en  G o T o  121 

T R O  = TRO  + 0.1 

p p  = P P  + 1 

G o T o  5
111 ERRA B(3) =  A bs(U 1  - บ 2)
T R O  =  TRO - 0 .2  

P P  = P P  + 1 

G o T o  5

121 E R R A B O ) = A bs(U 1  - บ 2)



If ERRA B(2) <  E R R A B O ) T h en

G o  10  131

E lse

pp = 0
T R O  = TRO

E n d  If

G o T o  5

If E RRA B(2) < ERRA B(3) T h en  

G o T o  141 

E lse  

P P  = 0

T R O  =  TRO  + 0 .2  

E n d  If 

G o T o  5

131 If ERRA B(2) <  ERRA B(3) T h en  

G o  10  2 8  

E lse  

P P  =  0

T R O  = TRO  + 0 .2  

E n d  If 

G o T o  5

141 If ERRA B(2) <  ERRA B(1) T h en  

G o T o  2 8  

E lse  

pp = 0 
T R O  =  TRO 

E n d  If 

G o T o  5 

28

D e b u g . Print " A b so rb e r"
D e b u g .P r in t  "---------------------------------------------------------------------------------

D e b u g .P r in t  "N W e t G a s  L e a n  oil D ry G as  R ich oil"

D e b u g .P r in t"  (m ol) (m ol) (m ol) (mol)"

D e b u g . P rin t "---------------------------------------------------------------------------------

D e b u g .P r in t  "C3H8"; " M G (1); ” ML(1); " " ;V 1 (1 ) ;“ L0(1) 

D e b u g .P r in t  "0 0 2 " ; - ■ ; M G (2); ” ML(2); “ V1 (2); ” L0(2)
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D e b u g .P r in t "H 20"; " M G (3); " ML(3); '  V 1(3); " L0(3)

D e b u g .P r in t "CH4"; ■ M G (4); * M L(4); " V1 (4); - •; L0(4)

D e b u g .P r in t "C 2 H 6 ”; " M G (5); " ML(5); * V1 (5); ■ L0(5)

D e b u g .P r in t "MEA"; " M G (6); " ML(6); " V1 (6); " L0(6)

D e b u g .P r in t "-------------------------------------------------------------------------------------------------------

D e b u g .P r in t  "Total flow(mol)"; V; " L; " SU M G ; " SUML 

D e b u g .P r in t ”E n th a lp y ( jo u le )“; SUM HV; SUM HL; SUM HVD; " SU M H LR 

D e b u g .P r in t "T em p  (K) TVI; “ TLI; " TD G ; " TRO

D e b u g .P r in t ”----------------------------------------------------------------------"

R e m ......... S t r ip p e r .....................

D im  K(7). KF(6), VF(6), LF(6), ST(6), E S(6), V S(6), LM(6), BM (6), DM (6), H H V C(6), H H V CO (6), H TD G S(6), 

H V A PB C(6), C O H V A P(6), HLEX(6), HLEX1 (6)

D im  D (6). B (6), B 1(6), K 1(6), YY(6), K2(6). XX(6), HLF(6), HVF(6), H OL(6), HOV (6), LR(6), HLO(6), HOVE 

(6). H TR O S(6), D1 (6), H T D G S1(6), HHLEX(6), H H LEXK 6)

Dim V FD(6), L FD (6), H VFDS(6), H LFD S(6), B B O (6), REHL(6), REHV(6), D VF(6), D LF(6), CO H L(6), CO HV  

(6). ERRST(6), H V A PB (6), REHVAP(6)

R e m ....C a lc u la tio n  o f s tr ip p e r ...

N =  V al(T ex t62 .T ex t)

Y2 =  V al(T ex t63 .T ex t)

E = V al(T ex t64 .T ex t)

P i  = V al(T ex t74 .T ex t)

TS =  V al(T ext3 .T ext)

REF =  V al(Text41 .Text)

1 2 0 5  TD G S = TS 

T R O S  = 392

3 5  R em  ***"******K(1) = (E x p (1 4 .5 5 1 3  - 1 9 6 4 .3 7  /  (TRO - 1 5 .2 4 1 7))) /  (P * 1 0 1 .1 3 )

K(1) = (10 * (2 1 .4 4 6  + ( -1 .4 6 *  10 * 3 ) /T D G S  + (-5 .26 ) * ((L og(T D G S)) / L o g (1 0 )) + (3 .2 8  * 10 * (-11)) * 

T D G S  + (3 .7 3  * 10 * (-6) * 2 0 0 ) * T D G S * 2)) / (P1 * 760)

K(2) =  ( ( 8 * 1 0 *  (-6) * E x p (2 0 .7 6 4  * i(M L(2) + M G (2)) /  (ML(6) + M G (6))))) * E x p ((-0 .0 5 9 8  * Log((M L(2) + 

M G (2)) /  (ML(6) + M G (6))) + 0 .0 2 1 1 )  * (TD G S - 273))) /  (P1 * 1 0 1 .3 2 5 )

K(3) = 0 .5  * (10  -  (2 9 .8 6 0 5  + (-3 .1 5 2  * 10 * 3 ) /  T D G S + (-7.3) * ((L o g (TD G S)) / L o g (1 0 )) + (2 .4 2  * 10 * (- 
9)) * T D G S + (1 .8  * 10 * (-6)) * TDG S * 2 ) ) / ( P 1  * 760)

K(4) =  (1 0  * (1 4 .6 7  + (-5 .7  * 1 0 * 2 ) /  T D G S + (-3 .3 3 ) * ((L og(T D G S)) / L o g (1 0 )) + (2 .1 9  * 10 * (-9)) * 

T D G S  + (1 .3  * 10 * (-5)) * T D G S * 2) * 2 0 0 ) / (P I  * 760)
K(5) = (1 0  * (2 0 .6 7 9  + ( -1 .1 3 *  10 * 3 ) /  T D G S  + (-5 .2 5 ) * ((L og(T D G S)) / L o g (1 0)) + (-9 .87  ’ 10 * (-11 )) * 

T D G S + (6 .7 3  * 10 * (-6)) * T D G S * 2) * 2 0 0 ) /  (P I  * 760)
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K(6) = 0 .5  * (10  -  (72.91 + ( - 5 . 8 5 * 1 0 ~ 3) /  T D G S + ( - 2 .1 9 * 1 0 ) *  ((L og(T D G S )) / L o g (1 0 )) + ( -7 .1 5 * 1 0  
~ (-10)) ’ T D G S  + (5 .9 8  * 10 -  (-6)) * T D G S ~ 2)) / (P1 * 7 60)
R e m ...C a lc u la te  KF.......

F o r i =  1 To 6 

KF(i) = L0(i) * K(i)

N ex t i

R e m ...G u e s s  VF & C a lc u la te  VF 

VF1 = 1

3 9  LF1 = SUM L - VF1 

R = LF1 / VF1

F o r i =  1 To 6

VF(i) = KF(i) / (R  + K(i))

N ex t i

SUM VF = VF(1) + VF(2) + VF(3) + v c (4) + VF(5) + VF(6)

If A bs(SU M V F - VF1) < =  0 .001  T h en

G o T o  40

E lse

VF1 = SUMVF 

G o T o  39  

E n d  If

4 0  R e m ...C a lc u la te  LF...

F o r i =  1 To 6

LF(i) =  L0(i) - VF(i)

N ex t i

SU M LF = LF(1) + LF(2) + LF(3) + LF(4) + LF(5) + LF(6)

R e m ... .S e le c t  key  c o m p o n e n t  a n d  c h o o s e  g ra p h ...

ร = 0.1
50  Y 3 =  ( ร ' '  (N + 1) - ร ) / ( ร ' '  (N + 1 ) - 1 )

If A b s(Y 2  - Y3) < = 0 .0 1  T h en

G o T o  6 0

E lse

ร = ร + 0.01 
G o T o  50  
E nd  If
R e m ...C a lc u la te  s tr ip p in g  fa c to r  ...

6 0  VL = ร  /  K(E)
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R e m  VL = 1 .5  

F o r  i =  1 To 6  

ST(i) = K(i) * VL 

N ex t i

R e m ...C a lc u la te  E s .........
F o r i =  า To 6

ES(i) =  (ST(i) -  (N + 1) - ST(i)) /  (ST (i) A (N + 1) - 1 )

N ex t i

R e m ...C a lc u la te  th e  m o le  o f e a c h  c o m p o n e n t  s tr ip p e d ...

F o r i =  1 To 6 

VS(i) =  LF(i) * ES(i)

N ex t i

R e m ...C a lc u la te  n e t  o v e rh e a d .. . .

F o r i =  1 To 6 

D 1(i) = VS(i) + VF(i)

N ex t i

R em  D(3) = D (3) + 180

SU M D  = D1 (1 ) + D 1(2) + D 1(3) + D 1(4) + D 1(5) + D 1(6)

R e m ...C a lc u la te  le a n  o il__

F o r i  =  1 To 6 

B(i) =  LF(i) - VS(i)

LR(i) = L0(i) - D 1(i)

N ex t i

SU M B  = B(1) + B (2) + ธ (3) + B(4) + B(5) + B(6)

R em  C a lc u la te  h e a t  d u ty  fo r c o n d e n s e r  

T c o n  = V al(T ex t43 .T ex t)

P2  = 1 .1 4 5

R em  line o u tp u t ( c o n d e n s e r )

K 1(1) =  (10  ~ (2 1 .4 4 6  + (-1 .4 6  * 10 "  3 ) /T c o n  + (-5 .26 ) * ((L og(T con)) / L o g (1 0 )) + (3 .2 8  * 10 ~ ( -1 1 ))*  

T co n  + (3 .7 3  * 10 ~ (-6)) * T co n  ~ 2) * 2 0 0 )  / (P2  * 760)

K 1(2) =  (10  -  (3 5 .0 1 6 9  + ( -1 .5 *  10 A 3 ) /T c o n  + (-1 1 .1 3 ) * ((L o g (T co n )) / L o g (1 0 ))  + ( 9 .3 3 *  10 A (-3 ))*  

T co n  + (1.71 * 10  ~ (-9)) * T co n  ~ 2)) /  (P2 * 7 6 0 )

K 1(3) ะ= (10  A (2 9 .8 6 0 5  + ( -3 .1 5 2 *  10 * 3 ) /T c o n  + (-7 .3 ) * ((L o g (T co n )) / L o g (1 0 ))  + (2 .4 2 *  10 ~ (-9)) * 

T c o n  + (1 .8  * 10 ~ (-6)) * T co n  A 2)) /  (P 2  * 760)

K 1(4) =  (10  ~ (1 4 .6 7  + (-5 .7  * 10 ~ 2) /  T co n  + (-3 .3 3 ) * ((L o g (T co n )) /  L o g (1 0 )) + (2 .1 9 *  10  ~ (-9)) * T co n  

+ (1 .3  * 10 ~ (-5)) * T c o n  ~ 2 )) /  <P2 * 7 6 0 )
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K 1(5) = (1 0  A (2 0 .6 7 9  + ( -1 .1 3 *  10 A 3 ) / T c o n  + (-5 .25 ) * ((L o g (T co n )) /  L og(10)) + ( -9 .8 7  * 10 A (-1 1 ))*  

T c o n  + (6 .7 3  * 10 A (-6)) * T c o r  A 2) * 2 0 0 ) / (P 2  * 760)

K1(6) = (10 A (72.91 + (-5.85 * 10 A 3) / Tcon + (-2.19 * 10) * ((Log(Tcon)) / Log(10)) + (-7.15 * 10 A (- 
10)) * Tcon + (5.98 * 10 A (-6)) * Tcon A 2)) / (P2 * 760)
F o r i =  1 T o  6  
KF(i) ะะ D 1(i) * K1(i)

N ex t i 

VF1 = 1

6 5  LF1 =  SU M D  - VF1

R = LF1 /  VF1

For i = 1 To 6

DVF(i) = KF(i) /  (R  + K1(i))

N ex t i

SUM DVF = D VF(1) + D VF(2) + DVF(3) + DVF(4) + DVF(5) + DVF(6)

If A bs(S U M D V F - VF1) < =  0 .0 0 1  T n en

G o T o  70

E lse

VF1 =  SUM DVF 

G o T o  6 5  

E n d  If

7 0  For i = 1 T o  6  

DLF(i) = D1(i) - DVF(i)

N ex t i

SU M D LF = D LF(1) + D LF(2) + D LF(3) + DLF(4) + DLF(5) + DLF(6)

For i =  1 To 6 

B(i) = B(i) + DLF(i)

D(i) =  D 1 (i) -D L F (i)

N ex t i

MAKE = ML(3) - B(3)

B(3) =  ML(3)

R e m ...C a lc u la te  h e a t  in p u t....

HV(1) =  2 8 .2 7 7  * (TS - 2 7 3 )  + (0 .1 1 6 )  /  2  * (TS A 2 - 2 7 3  A 2) + (1 .9 5 9  * 10 A (-4)) / 3 * ((TS) A 3 - 2 7 3  A 

3) - (2 .3 7  * 10 A (-7)) /  4  * ((TS) A 4  - 2 7 3 A 4) + (6 .8 6 7  * 10 A (-11)) /  5 * ((TS) A 5 - 2 73  A 5)

HV(2) = 27.437 * (TS - 273) + (4.23 * 10 A (-2)) / 2 * (TS A 2 - 273 A 2) - (1.955 * 10 A (-5)) / 3 * (TS ~ 3 - 
273 A 3) + (3.9968 * 10 A (-9))/4 * (TS A 4 - 273 A 4) - (2.9872 * 10 A (-13))/5* (TS '  5 - 273 A 5)
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HV(3) -  3 3 .9 3 3  * (TS - 2 7 3 ) - (8 .4 1 8 6  * 10  A (-3)) /  2  * (T S  2 - 2 7 3  ^ 2 ) + (2 .9 9  * 10 -  (-5)) / 3  * (TS * 3

- 2 7 3  A 3) - (1 .7 8 2 5  * 10 (-8)) / 4  * (TS A 4  - 2 7 3  ~ 4 ) + (3 .6 9 3 4  * 10 ~ ( - 1 2 ) ) / 5  * (TS A 5 - 2 7 3  A 5)

HV(4) = 3 4 .9 4 2  * (TS - 2 7 3 ) - (3 .9 9 5 7  * 10 A (-2)) /  2  * (TS A 2 - 2 7 3  A 2) + (1 .9 1 8 4  * 10 ~ (-4)) / 3  * (TS A 
3 - 2 7 3  ^ 3) - (1 .5 3 0 3 *  10 A (-7); / 4  * (TS A 4  - 2 7 3  A 4) + (3 .9 3 2 1  * 10 A ( - 1 1 ) ) / 5 * ( T S  A 5 - 2 7 3  A 5)

HV(5) = 2 8 .1 4 6  * (TS - 2 7 3 ) + (4 3 4 4 7  * 10 A (-2)) /  2  * (TS A 2  - 2 7 3  A 2 )  + (1 .8 9 4  * 10 -  (-4)) / 3  * (TS "

3 - 2 7 3  A 3 ) -  (1 .9 0 8 2  * 10 ( - 7 ) ) / 4 *  (TS A 4  - 2 7 3  A 4) + (5 .3 3 4 9  * 10 A ( - 1 1 ) ) / 5 *  (TS ~ 5 - 2 7 3  A 5)

HV(6) = -0 .5 5 5  * (TS - 2 7 3 ) + (0 .3 7 ) / 2  * (TS A 2  - 2 7 3  * 2) - (3 .1 9 7  * 10 A (-4)) /  3  * (TS ~ 3 - 2 7 3  ~ 3) +

(1 .5 8 3 4  * 10 ~ (-7)) / 4  * (TS A 4 - 2 7 3  A 4) - (3 .2 3 4 4  * 10 A (-1 1 )) /  5  * (TS A 5 - 2 7 3  A 5)

H L(1) = 5 9 .6 4 2  * (TS - 2 7 3 ) + (0 .3 2 8 ) / 2  * (TS * 2 - 2 7 3  A 2) - (0 .0 0 1 5 3 7 7 )  /  3 * (TS "  3  - 2 7 3  3) +

(3 .6 5  * 10 ^ (-6)) /  4 * (TS A 4 - 2 7 3  A 4)

HL(2) = -3 3 8 .9 5 6  * (TS - 2 7 3 ) + (5 .28 ) /  2  * (TS ~ 2 - 2 7 3  ~ 2) - (0 .0 2 3 2 )  / 3  * (TS 3 - 2 7 3  ~ 3) + (0 .3 5 9 8  

* 1 0  A ( -4 ) ) / 4 *  (TS A 4 - 2 7 3  A 4)

H L(3) = 9 2 .0 5 3  * (TS - 2 7 3 ) - (0 .0 3 9 9 5 3 )  /  2 * (TS A 2  - 2 7 3  ~ 2) - (2 .1 1 0 3  * 10 ~ (-4)) / 3  * (TS " 3 - 2 7 3  A 

3) + (5 .3 4 6 9  * 10 ~ (-7)) / 4  * (TS 4 - 2 7 3  A 4)

H L(4) =  -0 .0 1 8  * (TS - 2 7 3 ) + (1 .1 9 3 2 ) /  2  * (TS A 2 - 2 7 3  A 2) - (9 .8 7 2 2  * 10 "  (-3)) /  3  * (TS A 3 - 2 7 3  A 

3) + (3 .1 6 7  * 10 * (-5)) /  4  * (TS A 4 - 2 7 3  ~ 4)

H L(5) = 3 8 .3 3 2  * (TS - 2 7 3 ) + (0.41.1 /  2  * (TS A 2 - 2 7 3  A 2) - (0 .0 0 2 3 )  /  3  * (TS A 3  - 2 7 3  ~ 3) + (5 .9 3 4 7  * 

10 ~ ( -6 ) ) / 4 *  (TS A 4 - 2 7 3  A 4)

H L(6) =  2 3 .1 1 1  * (TS - 2 7 3 ) + (1 .2 2 8 3 ) / 2  * (TS A 2  - 2 7 3  A 2) - (0 .0 0 3 1 2 1 )  /  3  * (TS ~ 3  - 2 7 3  ~ 3) + 

(3 .0 7 1 4  * 10 A (-6)) /  4 * (TS A 4 - 2 7 3  A 4)

F o r i =  1 To 6 

HVF(i) =  VF(i) * HV(i)

N ex t i

H EIN 2 = HVF(1) + HVF(2) + HVF(3) + HVF(4) + HVF(5) + HVF(6)

For i =  1 To 6 

HLF(i) =  LF(i) * HL(i)

N ex t i

HEIN1 =  HLF(1) + H LF(2) + HLF(3) + HLF(4) + H LF(5) + HLF(6)

HEIN = HEIN1 + H EIN 2 

R e m ...C a lc u la te  h e a t  o u tp u t....
6 3  HV( 1 ) =  2 8 .2 7 7  * (T D G S - 2 7 3 ) + (0 .1 1 6 ) /  2  * (TD G S A 2 - 2 7 3  A 2) + (1 .9 5 9  * 10 A (-4)) /  3  * ((TDGS)

-  3 - 2 7 3  ~ 3) - (2 .3 7  * 10 A (-7)) / 4 * ((TO G S) A 4 - 2 7 3  A 4) + (6 .8 6 7  * 10 A (-1 D ) /  5 * ((T D G S) A 5 -

2 7 3  A 5)
HV(2) = 2 7 .4 3 7  * (T D G S  - 2 7 3 ) + (4 .2 3  * 10 A (-2)) / 2  * (TD G S * 2 - 2 7 3  A 2) - (1 .9 5 5  * 10 ~ (-5)) /  3  '  

(TD G S A 3 - 2 7 3  ~ 3) + (3 .9 9 6 8  * 10 A (-9)) /  4 * (T D G S A 4  - 2 7 3  A 4) - (2 .9 8 7 2  * 10 A (-13 )) /  5  * (TD GS 

" 5 - 2 7 3  ^ 5)
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HV(3) = 3 3 .9 3 3  * (TD G S - 2 7 3 ) - (8 .4 1 8 6  * 10 A (-3)) / 2 * (T D G S A 2 - 2 7 3  A 2) + (2 .9 9  * 10 A พ  3  * 

(T D G S A 3 - 2 7 3  A 3) - (1 .7 8 2 5 *  1ว " ( -8 ) ) / 4 *  (TD G S " 4 - 2 7 3  "  4) + ( 3 .6 9 3 4 *  10 A (-12 )) / 5 * (TD G S 
"  5  - 2 7 3  "  5)

HV(4) = 3 4 .9 4 2  * (T D G S - 2 7 3 ) - (3 .9 9 5 7  * 10 "  (-2)) / 2 * (T D G S "  2 - 2 7 3  "  2) + (1 .9 1 8 4  * 10 -  (-4)) / 3  * 

(T D G S " 3 - 2 7 3  "  3 ) - ( 1 . 5 3 0 3 * ไว A ( - 7 ) ) / 4 *  (TD G S "  4 - 2 7 3  "  4) + (3 .9 3 2 1  * 10 "  (-1 ๆ ))/ 5 * (TD G S 
"  5  - 2 7 3  "  5)

HV(5) = 2 8 .1 4 6  * (T D G S - 2 7 3 )  + (4 .3 4 4 7  * 10 "  (-2)) / 2 * (TD G S "  2 - 2 7 3  "  2) + (1 .8 9 4  * 10 "  (-4)) /  3  * 

(T D G S A 3 - 2 7 3  "  3) - (1 .9 0 8 2  * 10 "  ( - 7 ) ) / 4  * (TD G S " 4 - 2 7 3  "  4) + ( 5 .3 3 4 9 *  10 A (-11 )) / 5  * (TD GS 

" 5  - 2 7 3  A 5)

HV(6) = -0 .5 5 5  * (T D G S - 2 7 3 ) + (0.37) / 2 * (TD G S "  2 - 2 7 3  "  2) - (3 .1 9 7  * 10 " (-4)) /  3  * (TD G S "  3 - 

2 7 3  "  3) + (1 .5 8 3 4  * 10 A ( - 7 ) ) / 4  * (TDGS "  4 - 2 7 3  "  4) - (3 .2 3 4 4  * 10 "  (-11 )) /  5 * (TD G S " 5 - 2 7 3  "

5)

F o r i =  1 To 6 

H TD G S(i) =  HV(i) * (D(i))

H T D G S I(i) =  HV(i) * (D1(i))

N ex t i

S H T D G S  = H T D G S(1) + H TD G S(2) + H TD G S(3) + H TD G S(4) + H T D G S(5) + H TD G S(6)

SH T D G S1 =  H T D G S 1(1) + H T D G SK 2) + H T D G S1(3) + H T D G S1(4) + H T D G S 1 (5 ) + H T D G S1(6)

R em  S H T D G S =  A b s(S H T D G S )

H L(1) =  5 9 .6 4 2  * (TR O S - 2 7 3 ) + (0 .328) /  2  * (TR O S " 2 - 2 7 3  "  2) - (0 .0 0 1 5 3 7 7 )  /  3  * (TR O S " 3 - 2 7 3  "  

3) + (3 .6 5  * 10 "  (-6)) / 4  * (TRO S " 4 - 2 7 3  A 4)

H L(2) =  -3 3 8 .9 5 6  * (TR O S - 2 7 3 ) + (5.28) /  2 * (TR O S " 2 - 2 7 3  " 2) - (0 .0 2 3 2 )  /  3 * (TR O S "  3 - 2 7 3  "  3) 

+ (0 .3 5 9 8  * 10 "  (-4)) /  4  * (TR O S " 4 - 2 7 3  A 4)

H L(3) = 9 2 .0 5 3  * (TR O S - 2 7 3 ) - (0 .3 3 9 9 5 3 ) /  2  * (TR O S " 2 - 2 7 3  "  2) - (2 .1 1 0 3  * 10 "  (-4)) / 3 * (TR O S " 

3  - 2 7 3  "  3) + (5 .3 4 6 9  * 10 "  (-7)) / 4 * (TRO S " 4 - 2 7 3  "  4)

H L(4) = -0 .0 1 8  * ( T R O S - 2 7 3 )  + (1 .1 9 8 2 ) / 2 * (TR O S " 2 - 2 7 3  "  2) - (9 .8 7 2 2  * 10 A (-3)) / 3 * (TRO S A 3 

- 2 7 3  A 3) + (3 .1 6 7  * 10 A (-5)) / 4 - (TROS A 4 - 2 7 3  A 4)

H L(5) =  3 8 .3 3 2  * (TR O S - 2 73) + (0 41) / 2 * (TR O S A 2  - 2 7 3  A 2) - (0 .0 0 2 3 )  / 3  * (TR O S A 3 - 2 7 3  A 3) + 

(5 .9 3 4 7  * 10 A (-6)) /  4  * (TR O S A 4 - 2 73  A 4)

H L(6) =  2 3 .1 1 1  * (TR O S - 2 7 3 ) + (1 22 8 3 ) /  2  * (TR O S A 2 - 2 7 3  A 2) - (0 .0 0 3 1 2 1 )  /  3  * (T R O S A 3 - 2 7 3  A 

3) + (3 .0 7 1 4  * 10  A (-6)) /  4  * (TR O S A 4 - 2 7 3  A 4)

F o r i =  1 To 6 

H TR O S(i) = HL(i) * B(i)

N ex t i

BH TRO  = (B (1) + B(2) + B(3) + B(4) + B(5) + B(6))

S H T R O S  = H T R O S 0 )  + H TR O S(2) + H TR O S(3) + H TR O S(4) + H T R O S(5) + H TR O S(6)
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R e m ...C a lc u la te  e n e rg y  b a la n c e  REBO ILER....

F o r i = า To 6 

B B 0 ( |)  = REF * B(i)

N ex t I

R em  C a lc u la te  B u b b le  p o in t te m p  a n d  D ew  p o in t te m p  for c o n d e n s o r  a n s  re b o ile r

p p  = 0
F o r cc  = 1 To 2

Dim K K 1$(10). T C (10), P C (10), W C (10), TB (10), T b u a (2 ) , T d e a (2 )

Dim D EL(10, 10), J1 (1 0 ) , X 2(10), Q (1 0 ), ZX(10), A C (10)

Dim G (10), Y 1(10), G 2 (1 0 ), G G (10), Y Z(10), Z Z Z (10), J J (1 0 ) ,  A (10)

Dim C (3), SA (10). M (2), D 1(10), Ht 10), A IJ(10 , 10)

Dim XLF(10), X K 1(10), TA R 1(10), P S (10)

Dim FOXOO), F (10), F1(10), F2(10)

PIR = 3 .1 4 1 5 9  

R = 8 .3 1 4

R G  = 8 .3 1 3 9 9 9  * 10 A -5  

N C = 6 

BU B = 0 
P = P1

T C (1) = V al(T ex tl.T ex t)

T C (2) = V al(T ext14.T ext)

T C (3) = V al(T ext15.T ext)

T C (4) = V al(T ext18.T ext)

T C (5) = V al(T ext19.T ext)

T C (6) = V al(T ext20.T ext)

P C (1 ) = V al(T ext21.T ext)

P C (2 ) = V al(T ext22.T ext)

P C (3 ) = V al(Text23.Text)

P C (4) = V al(T ext24.T ext)

P C (5) = V al(T ext25.T ext)

P C (6) = V al(Text26.Text)

TB(1) =  V al(T ext27.T ext)

TB(2) =  V al(T ext28 .T ext)

TB(3) =  V al(T ext29.T ext)

TB(4) = V al(T ext30.T ext)

TB(5) = V al(T ext31.T ext)
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T B (6) =  V al(T ext32 .T ext) 

w c < 1 )  = V al(T ex t33 .T ex t)

W C (2 ) ะ= V al(T ex t34 .T ex t)

W C (3 ) =  V al(T ex t35 .T ex t)

W C (4) ะะ V al(T ex t38 .T ex t)
พ C (5 ) = V al(T ex t39 .T ex t)

W C (6 ) =ะ V al(T ex t40 .T ex t)

S u m  = D(1) + D (2) + D(3) + D(4) + D (5) + D(6)
If p p  = า T h en

S u m  =  B(1) + B(2) + B(3) + ธ (4) + B(5) + B(6)
E n d  If

F o r i =  1 To 6 

Q(i) = D(i)
N ex t I

If P P  = า T h en  

F o r I = 1 To 6 

Q(i) = B(i)
N ex t i 

E n d  If

K K 1 S 0 ) = H 2S 
K K 1S(2) = C 0 2  

K K 1$(3) = H 2 0  

K K 1$(4) = C H 4 

K K 1S(5) =  C 2 H 4  

K K 1S(6) = MEA

R em  31 L 42$ = "น###.##": L14$ = "น น#น#"-. L 14E $ = "น.น###* -------: L24$ = "น#.น###"
R em  3 2  LA$ =  "---------------------------------------------------------------------------------- "

R em  3 3  L2S = "\ \ น.#### น.####--------  น.####.........
R em  34  L3S = "\ \ #.#### น.#### น.####*''''*"
R em  3 5  L5S = ”น.#### น.####"
R em  3 6  L6S = "\ \ น.#### น#### น.#### น.####*''*''"
R em  3 7  L4S = " P h a s e  c o m p re s s ib i l i t ie s  "

R em  3 8  PIR = 3 .1 4 1 5 9 2 6 5 4 1

1 0 0 8 0  R = 8 .3 1 4  'R  =  J/M ol K

1 0 0 9 0  R G  = 0 .0 0 0 0 8 3 1 4  'R = b a r  rTT3/m ol K

1 0 0 1 1 0  If INPF =  1 T h e n  G o T o  1 0 0 4 1 0
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1 0 0 2 7 0  F o r i  = 1 To NC

1 0 0 2 8 0  For ช =  1 To NC

1 0 0 2 9 0  DEL(i, J )  = 0

1 0 0 3 0 0  N ext J

1 0 0 3 1 0  N ext i

1 0 0 3 2 0  G oT o  1 0 0 4 1 0

1 0 0 4 1 0  If N C  =  1 T h en  G oT o  1 0 0 6 0 0

1 0 0 4 4 0  If INTFLG ะ= 0  T h en  G o T o  1 0 0 5 3 0

1 0 0 4 5 0  For i =  1 To NC

1 0 0 4 6 0  F o r J  =  i To NC

1 0 0 4 7 0  If i =  J  T h en  G oT o  5 10

1 0 0 4 8 0  D e b u g .P r in t "k("; i; "1"; J ; ") = “

1 0 0 5 0 0  D EL (J. I) = DEL(i, J)

1 0 0 5 1 0  N ext J 

1 0 0 5 2 0  N ext i

1 0 0 5 3 0  If INTFLG = 0 T h en  G oT o  1 9 0 6 0 0

1 0 0 5 4 0  D e b u g .P r in t "m atrix o f b in a ry  in te rac tio n  p a ra m e te rs "

1 0 0 5 5 0  F o ri =  1 To NC

1 0 0 5 6 0  F o r J  =  I To NC

1 0 0 5 7 0  D e b u g .P r in t DEL(i, J)

1 0 0 5 8 0  N ext J  

1 0 0 5 9 0  N ext i

1 0 0 6 0 0  If Y O S =  2 T h en  E nd

1 0 0 6 1 0  D e b u g .P r in t " for b u b b le  p o in t te m p e ra tu re  ca lcu la tio n "  

1 0 0 6 2 0  G o S u b  1 0 0 3 6 3 0

1 0 0 6 3 0  D e b u g .P r in t"  for d e w  p o in t te m p e ra tu re  ca lcu la tio n "  

1 0 0 6 4 0  G o S u b  1 0 0 4 9 6 0  
G o T o  1 0 0 6 0 0  

1 0 0 7 3 0

S to p

1 0 0 7 4 0  's u b ro u t in e  p rfu g a  

1 0 0 7 5 0  C1 =  S q r(2 )  

1 0 0 7 6 0  C 2 = 1 + C1

1 0 0 7 7 0  C 3  = C1 - 1
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1 0 0 5 9 0  N ex t i

1 0 0 6 0 0  If Y O S =  2 T h en  E nd
100610 Debug.Prin t " for b u b b le  p o in t te m p e ra tu re  ca lcu la tio n "  

100620 G o S u b  1003630
100630 D e b u g .P r in t"  for dew p o in t te m p e ra tu re  ca lcu la tio n "

100640 G o S u b  1004960 
G oT o 100600 
100730

Stop
1 0 0 7 4 0  'su b ro u tin e  p rfu g a  
1 0 0 7 5 0  C l = Sqr(2)

1 0 0 7 6 0 C 2  = 1 + C1 

1 0 0 7 7 C 3  =  C1 - 1  

100787M A X  =  0 
1007S ,MIN = 0

I008(f NC >  1 T h e n  G o T o  1 0 0 8 4 0  
1 0 0 8 1  =  A (1)

1 0 0 8 B = H O )

100ÊOTO 1001000 
lO O o ri =  1 To NC 

10CA(i) = 0 

I 0 (e x ti  

10*- = 0 
1CB =  0
i p r i  =  1 To NC 

1B = BB + ZX(i) * H(i)

1>r J  =  1 To NC 

i =  J  T h e n  G oT o  1 0 0 9 6 0  

. =  LL + ZX(i) * ZX (J) * Al J  (i, J )  

1(J) = SA (J) + ZX(i) * AIJ(i J )  
)To 9 8 0

=  LL + ZX(i) * ZX(i) * A(i)
.(J) =  S A (J) + ZX(J) * A (J) 
xt J



100990 Next i
1001000 CA = LL * P / ((RG * T) ~ 2)
1001010 CB = BB*P/(RG *T)
1001020 C(1) = CB- 1
1001030 C(2) = CA - CB * (3 * CB + 2)
1001040 C(3) = CB * (CB * CB + CB - CA)
1001050 SSA = (3 * C(2) - C(1) * C(1)) / 3
1001060 SB = (2 * (C(1) A 3) - 9 * C(1) * C(2) + 27 * C(3)) / 27
1001070 SR = ((SSA / 3) ~ 3) + ((SB 12)  ■ '2)
1001080 If SR < 0 Then GoTo 1001310 
1001090 If SR > 0 Then GoTo 1001150 
1001100 AZ = (-SB / 2) ~ (1 / 3)
1001110 YZ(1) = AZ +AZ 
1001120 YZ(2) = -YZ( 1 ) / 2 
1001130 YZ(3) = YZ(2)
1001140 GoTo 1400
1001150 XA = (Sqr(SR)) - (SB / 2)
1001160 If XA < 0 Then GoTo 1170 Else GoTo 1001200
1001170 XA = -XA
1001180 AZ = -1 * ((XA) ~ (1 13) )

1001190 GoTo 1210 
1001200 AZ = (XA) ~ (1 / 3)
1001210 XB = -(SB / 2) - Sqr(SR)
1001220 If XB > 0 Then GoTo 1001260 
1001230 XB = -XB 
1001240 LB = -(XB ~ (1 / 3))
1001250 GoTo 1270 
1001260 LB = (XB) ~ (1 / 3)
1001270 YZ(1 ) = AZ + LB 
1001280 YZ(2) = YZ(1 )
1001290 YZ(3) = YZ(1 )
1001300 GoTo 1001400 
1001310 Temp = ((SSA / 3) A 3)
1001320 Temp = Sqr(-Temp)
1001330 CSPHI = -SB / (2 * Temp)
1001340 TANPHI = (Sqr(1 - CSPHI ~ 2)) ;  CSPHI
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1001350
1001360
1001370
1001380
1001390
1001400
1001410
1001420
1001430
1001440
1001450
1001460
1001470
1001480
1001490
1001500
1001510
1001520
1001530
1001540
1001550
1001580
1001590
1001600
1001610
1001620
1001630
1001640
1001650
1001660
1001670
1001680
1001690
1001700
1001710
1001720

PHI = Atn(TANPHI)
T11 = 2 * Sqr(-SSA / 3)
YZ(1) = T11 *Cos(PHI/3)
YZ(2) = T11 * Cos((PHI + 2 * PIR) / 3)
YZ(3) = T11 * Cos((PHI + 4 * PIR) / 3)
For i = 1 To 3
YZ(i) = YZ(i) - 0(1 ) / 3
Next i
If YZ(1) > YZ(2) 
If YZ(2) > YZ(3) 
GoTo 1470 
If YZ(1) > YZ(3) 
If YZ(1) < YZ(2) 
If YZ(2) < YZ(3) 
GoTo 1510 
lfYZ(1) < YZ(3) 
zo = YMAX

Then GoTo 1001460
Then YMAX = YZ(2) Else YMAX = YZ(3)

Then YMAX = YZ(1) Else YMAX = YZ(3)
Then GoTo 1001500
Then YMIN = YZ(2) Else YMIN = YZ(3)

Then YMIN ะะ YZ(1) Else YMIN = YZ(3)

q1 ะ= YMIN
W1 = q1 *R G *T /P
If W1 < BB Then q1 = zo 
' 0 = VAPOR AND 1 = LIQUID
If ICOMP = 0 Then Return
If IFASE =  0 T h en  zz = zo E lse  zz =  q1 

AG1 =  (ZZ + C 2 * CB) /  (ZZ - C 3  * CB)

AG1 =  L og(A G 1)

A G 2 = CA /  (2 ’ CB  * C1 )

If N C >  1 T h en  G oT o  1 0 0 1 6 8 0

FO X (1) =  Z Z  - 1  - L og(Z Z  - CB) - AG1 * A G 2

FOX(1) = Exp(FOX(1))
F(1) =  p *  FOX(1)

G o T o  1 0 0 1 7 4 0  

F o r ป =  1 To NC

A G 3 =  (2 * SA (J) / LL) - (H (J) / BB)
FO X (J) = (H (J) * (ZZ - 1) / BB) - L og(Z Z  - C B ) - AG1 * A G 2 * A G 3 

FO X (J) =  E xp(FO X (J))

F (J) = ZX (J) * p  * F r  X(J)
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1001730 Next J 
1001740 Return 
1001750

1001760 'subroutine prcons 
1001770 Fori = 1 To NC
1001780 AC(i) = 0.457235529 * ((RG * TC(i)) ~ 2) / PC(i) 
1001790 H(i) = 0.077796074 * RG * TC(i) / PC(i)
1001800 XK = 0.37464 + (1.54226 - 0.26992 * VVC(i)) * WC(i) 
1001810 TR = T/TC(i)
1001820 ALSQR = 1 + XK * (1 - Sqr(TR))
1001830 ALPHA = ALSQR * ALSQR 
1001840 A(i) = ALPHA * AC(i)
1001850 Next i
1001860 If NC = 1 Then GoTo 1001930
1001870 For i = 1 To NC - 1
1001880 For J = i + 1 To NC
1001890 AIJ(i, J) = (1 - DEL(i, J)) * Sqr(A;i) * A(J))
1001900 AIJ(J, i) ะ= AIJ(i, J)
1001910 Next J 
1001920 Next I 
1001930 Return 
1001940

1001950 'subroutine comp 
1001960 Sum = 0 
1001970 T = 298 
p = 6
1001980 If NC = 1 Then Q(1) = 1 
1001990 If NC = 1 Then GoTo 1002080 
1002000 Fori ะ= 1 To NC 
1002030 Sum = Sum + Q(i)
1002040 Next i
1002050 Fori = 1 To NC
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1002060 Q(i) = Q(i) / Sum 
1002070 Next i
1002080 GoSub 1001760 'call prcons
1002090 For i = 1 To NC: zx(i) = Q(i): Next i 
1002100 IFASE = 0: ICOMP = 0 
1002110 GoSub 100740 'call prfuga
1002120 Debug.Print: Print LA$
1002130 Debug.Print "Compressibility calculation using the Peng-Robinson EOS": Print 
1002140 Debug.Print "Temperature= Print using; L42$; T;: Print" K"
1002150 Debug.Print "Pressure = Print using; L42$; P;: Print" bar”: Print 
1002160 Debug.Print 1: Print "Compressibility”,: Print "Specific volume (ทา'๚/กาol)"
1002170 Debug.Print "Vapor,: Print using; L14$; Z0;: Print 1 1: Print using; L14ES; zo * RG * T / P 
1002180 Debug.Print "Liquid",: Print using; L14$; q1 ;: Print 1 1: Print using; L14E$; q1 * RG * T / p 
1002190 Debug.Print L4$
1002200 Debug.Print
1002210 Debug.Print "Type 1 to run again with same components and kijs"
1002220 IENDFG = 0
1002230 If IENDFG <> 0 Then GoTo 1960
1002240 Return
1003290

1003300 'subroutine spfug 
1003310 ICOMP = 1 
1001003320 Sum = 0 
1003330 T = 298 
1003340 If NC = 1 Then Q(1) = 1 
1003350 If NC = 1 Then GoTo 3440 
1003360 Fori = 1 To NC 
1003390 Sum = Sum + Q(i) 
1003400 Next i 
1003410 Fori = 1 To NC 
1003420 Q(i) = Q(i) / Sum 
1003430 Next!
1003440IFASE = 0
1003450 GoSub 1001760 'call prcons
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1003460 For i = 1 To NC: ZX(i) = Q(i): Next i 
1003470 GoSub 100740 'call prfuga
1003480 Debug.Print: Print LA$
1003490 Debug.Print "Fugacity calculation using the Peng-Robinson equation of state" 
1003500 Debug.Print "Temperature = "ะ: Print using; L42$; T;: Print " K"
1003510 Debug.Print "Pressure = Print using: L42$; P;: Print " bar": Print 
1003520 Debug.Print’’Component Feed Fugacity (bar) (f/xP) "
1003530 Fori = 1 To NC
1003540 Debug.Print using; L2$; KK1(i), ZX(i), F(i), FOX(i)
1003550 Next i
1003560 Debug.Print: Print L4$;: Print using; L14$; zz 
1003570 Debug.Print LA$: Print
1003580 Debug.Print "Type 1 to run again with same components and kijs"
1003590 IENDFG = 0
1003600 If IENDFG <> 0 Then GoTo 3320
1003610 Return
1003620

1003630 'subroutine bubptt
1003640 N = 0: ICOMP = 1: RVALUE = 0
1003650 Sum = 0: ICONV = 0
1003660 p= P1
1003670
1003680 T = 298
1003690 If NC = 1 Then Q(1) = 1
1003700 If NC = 1 Then GoTo 1003790
1003710 For i = 1 To NC
1003740 Sum = Sum + Q(i)
1003750 Next i 
1003760 Fori = 1 To NC 
1003770 Q(i) = Q(i) / Sum 
1003780 Next i
1003790 If T <> 0 Then GoTo 1003870 
1003800 TBG = 0
1003810 TCG = 0
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1003820 For i = 1 To NC 
1003830 TBG = TBG + Q(i) * TB(i)
1003840 TCG = TCG + Q(i) * TC(i)
1003850 Next i
1003860 T = 0.5 * (TBG + TCG)
1003870 If N > 30 Then GoTo 4880 
1003880 Fori = 1 To NC 
1003890 If KVALUE = 1 Then GoTo 3950 
1003900 DT1 = (1 / T) - (1 / TB(i)>
1003910 DT2 = (1 / TC(i)) - (1 / TB(i))
1003920 DLNP = Log(PC(i))
1003930 PS(i) = Exp(DLNP * DT1 / DT2) 
1003940 XK1 (i) = PS(i)/P 
1003950 GG(i) = Q(i) * XK1(i)
1003960 Next i
1003970 KKK = 0
1003980 NLOOP = 1
1003990 If T < 50 Then GoTo 1004590
1004000 If T > 1200 Then GoTo 1004590
1004010 N = N + 1
1004020 GoSub 1001760 'call prcons
1004030 For i = 1 To NC: ZX(i) = Q(i): Next i 
1004040 IFASE = 1
1004050 GoSub 740 'call prfuga
1004060 For i = 1 To NC: F1(i) = F(i): Next i
1004070 ZZ1 = z z
1004080 SUMY = 0
1004090 Fori = 1 To NC
1004100 G2(i) = GG(i)
1004110 SUMY = SUMY + GG(i)
1004120 Next i 
1004130 Fori = 1 To NC 
1004140 GG(i) = GG(i) / SUMY 
1004150 Next i 
1004160 SUMY = 0
1004170 KKK = KKK + 1



1004180 For i = 1 To NC: ZX(i) = GG(i): Next i 
1004190 IFASE = 0
1004200 GoSub 100740 'call prfuga
1004210 For i = 1 To NC: F2(i) = F(i): Next i
1004220 ZZ2 = z z

1004230 Fori = 1 To NC
1004240 GG(i) = F1(i) * GG(i) / F2(i)
1004250 Y1(i) = GG(i)
1004260 SUMY = SUMY + GG(i)
1004270 Next!
1004280 ITEST = 0 
1004290 Fori = 1 To NC 
1004300 TEST = Abs(Y1(i) - G2(i))
1004310 If TEST > 0.0001 Then ITEST = ITEST + 1 
1004320 GG(i) = GG(i) / SUMY 
1004330 Next i
1004340 If KKK > 25 Then GoTo 1004400 
1004350 If ITEST <= 0 Then GoTo 1004400 
1004360 Fori = 1 To NC 
1004370 G2(i) = Y1(i)
1004380 Next i 
1004390 GoTo 4160 
1004400 M(NLOOP) = SUMY 
1004410 KKK = 0
1004420 If (NLOOP -1) > 0 Then GoTo 1004460
1004430 NLOOP = 2
1004440T = T -0.005
1004450 GoTo 4020
1004460 DSDT = (M(2) - M(1)) / (0.005)
1004470 If (Abs(DSDT) < 0.00001) Then GoTo 1004590
1004480 DLT = (M(1) -1) / DSDT
1004490 If Abs(DLT) < 0.0026 Then GoTo 1004670
1004500 If N > 50 Then GoTo 1004650
1004510 If N < 11 Then DD = 20
1004520 If N >= 11 Then DD = 5
1004530 If DLT > DD Then T = T + DD
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4100540 If DLT > DD Then GoTo 1003980 
1004550 If DLT < -DD Then T = T - DD 
1004560 If -DLT > DD Then GoTo 1003980 
1004570 T = T + DLT + 0.0025 
1004580 GoTo 1003980 
1004590 If N > 2 Then GoTo 1004630 
1004600 If ZZ1 >= 0.307 Then T = T -10 
1004610 If ZZ2 <= 0.307 Then T = T + 10 
1004620 GoTo 1003980
1004630 Debug.Print “Calculation not converging: one-phase region or poor initial guess" 
1004640 GoTo 1004880
1004650 Debug.Print: Print “Bubble point calculation did not converge": Print 
1004660 GoTo 1004880 
1004670 YK = K
1004680 TTEST = (ZZ1 - ZZ2) A 2
1004690 If TTEST > 0.00001 Then GoTo 4730
1004700 If ZZ1 >= 0.307 Then T = T - 25 / Sqr(YK)
1004710 If ZZ1 < 0.307 Then T = T + 25 ; Sqr(YK)
1004720 KVALUE = 0: GoTo 3870 
1004730 Fori = 1 To NC 
1004740 XK1(i) = GG(i)/Q(i)
1004750 Next i
1004760 Debug.Print: Print LA$
1004770 Debug.Print "Bubble point temperature calculation using the "
1004780 Debug.Print "Peng Robinson equation of state"
1004790 Debug.Print "Pressure = P;: Print " bar"
1004800 Debug.Print "Calculated bubble point temperature = T 
Tbu = T
1004810 Debug.Print "Component Feed Vapor K"
1004820 Fori = 1 To NC
1004830 Debug.Print using; L3$; KK1$(i), Q(i), GG(i), XK1 (i)
1004840 Next i
1004850 Debug.Print: Print L4$: Print 1: Print using; L5$; ZZ1, ZZ2: Print 
1004860 Debug.Print "Number of iterations = "; N 
1004870 Debug.Print LA$: Print: ICONV = 1
1004880
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1004890 IENDFG = 0
1004900 If IENDFG = 0 Then GoTo 4940
1004905 If ICONV = 0 Then GoTo 3640
1004910
1004920 KVALUE = 0 
1004930 N = 0: GoTo 3650 
1004940 GoTo 630 
1004950

1004960 'subroutine dewptt 
1004970 ICOMP = 1: KVALUE = 0 
1004980 N = 0
1004990 Sum = 0: ICONV ะ= 0
1005000 p = P1
1005010
1005020 T = 298
1005030 If NC = 1 Then Q(1) = 1
1005040 If NC = 1 Then GoTo 5130
1005050 Fori = 1 To NC
1005080 Sum = Sum + Q(i)
1005090 Next!
1005100 Fori = 1 To NC 
1005110 Q(i) = Q(i)/Sum 
1005120 Next i
1005130 If T<>0 Then GoTo 5210 
1005140 TBG = 0 
1005150 TCG = 0 
1005160 Fori = 1 To NC 
1005170 TBG = TBG + Q(i) * TB(i)
1005180 TCG = TCG + Q(i) * TC(i)
1005190 Next i
1005200 T = 0.5 * (TBG + TCG)
1005210 If N > 30 Then GoTo 1006180
1005220 Fori = 1 To NC
1005230 If KVALUE = 1 Then GoTo 1005290



1005240 DT1 = (1 / T) - (1 / TB(i»
1005250 DT2 = (1 / TC(i)) - (1 / TB(|)) 
1005260 DLNP = Log(PC(i))
1005270 PS(i) = Exp(DLNP * DTI / DT2) 
1005280 XK1 (i) = PS(i)/P 
1005290 JJ(i) = Q(i) / XK1 (i)
1005300 Next i
1005310 KKK = 0
1005320 NLOOP = 1
1005330 If T < 100 Then GoTo 5930
1005340 If T > 1200 Then GoTo 5930
1005350 N = N + 1
1005360 GoSub 1760 'call prcons
1005370 For i = 1 To NC: ZX(i) = Q(i): Next i 
1005380 IFASE = 0
1005390 GoSub 740 'call prfuga
1005400 For i = 1 To NC: F1(i) = F(i): Next i
1005410 ZZ1 = zz
1005420 SUMX = 0
1005430 For i = 1 To NC
1005440 X2(i) = JJ(i)
1005450 SUMX = SUMX + JJ(i)
1005460 Next i
1005470 Fori = 1 To NC
1005480 JJ(i) = JJ(i)/SUMX
1005490 Next i
1005500 SUMX = 0
1005510 KKK = KKK + 1
1005520 For i = 1 To NC: ZX(i) = JJ(i): Next
1005530IFASE = 1
1005540 GoSub 740 'call prfuga
1005550 For i = 1 To NC: F2(i) = F(i): Next i 
1005560 ZZ2 = zz 
1005570 For i = 1 To NC 
1005580 JJ(i) = F1 (i) * JJ(i) / F2(i)
1005590 J1(i) = JJ(i)



1005600 SUMX = SUMX + JJ(i)
1005610 Next i 
1005620 ITEST = 0 
1005630 For i = 1 To NC 
1005640 TEST = Abs(J1(i) - X2(i))
1005650 If TEST > 0.0001 Then ITEST = ITEST + 1 
1005660 JJ(i) = JJ(i) / SUMX 
1005670 Next i
1005680 If KKK > 25 Then GoTo 1005740 
1005690 If ITEST <= 0 Then GoTo 1005740 
1005700 Fori = 1 To NC 
1005710X20) = J1(i)
1005720 Next i 
1005730 GoTo 1005500 
1005740 M(NLOOP) = SUMX 
1005750 KKK = 0
1005100760 If (NLOOP - 1) > 0 Then GoTo 5800
1005770 NLOOP = 2
1005780 T = T-0.005
1005790 GoTo 5360
1005800 DSDT = (M(2) - M(1)) / 0.005
1005810 If (Abs(DSDT) < 0.00001) Then GoTo 1005930
1005820 DLT = (M(1) -1) / DSDT
1005830 If N > 50 Then GoTo 1005950
1005840 If N < 11 Then DD = 50
1005850 If N >= 11 Then DD = 10
1005860 If DLT > DD Then T = T + DD
1005870 If DLT > DD Then GoTolOO 5320
1005880 If DLT < -DD Then T = T - DD
1005890 If DLT < -DD Then GoTo 1005320
1005900 If Abs(DLT) < 0.01 Then GoTo 1005970
1005910 T = T + DLT+ 0.0025
1005920 GoTo 1005320
1005930 Debug.Print "Calculation not converging: one-phase region or poor initial guess" 
1005940 GoTo 1006180
1005950 Debug.Print: Print "Dew point calculation did not converge": Print
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1005960 GoTo 1006180 
1005970 YK = N
1005980 TTEST = (ZZ1 - ZZ2) A 2
1005990 If TTEST > 0.00001 Then GoTo 1006030
1006000 If ZZ1 >= 0.307 Then T = T - 25 / Sqr(YK)
1006010 If ZZ1 < 0.307 Then T = T + 25 / Sqr(YK)
1006020 KVALUE = 0: GoTo 1005210 
1006030 Fori = 1 To NC 
1006040 XK1 (i) = Q(i) / JJ(i)
1006050 Next I
1006060 Debug.Print: Print LA$
1006070 Debug.Print "Dew point temperature calculation using the " 
1006080 Debug.Print "Peng Robinson equation of state"
1006090 Debug.Print "Pressure(bar) = p
1006100 Debug.Print "Calculated dew point temperature(K) = T
Tde = T
1006110 Debug.Print" Feed Liquid K"
1006120 Fori = 1 To NC
1006130 Debug.Print Q(i), XX(i), XK1(i)
1006140 Next I
1006150 Debug.Print: Print L4$: Print 1: r̂int using; L5$; ZZ1, ZZ2: Print 
1006160 Debug.Print “Number of iterations = N 
1006170 Debug.Print LA$: Print: ICONV = 1 
1006180
1006190 IENDFG = 0
YOS = YOS + 1 
1006240

Rem...Calculate heat of vaporization (Reboiler) 
HVAPB(1) = 26.89 * (1 - 369.82 / 369.82) ~ 0.365 
HVAPB(2) = 15.326 * (1 - Treb / 304.19) ~ 0.227
HVAPB(3) = 52.053 * (1 - Treb / 647.13) ~ 0.321
HVAPB(4) = 10.312 * (1 - Treb / 190.58) "  0.265
HVAPB(5) = 21.342 * (1 - Treb / 305.42) "  0.403
HVAPB(6) = 74.024 * (1 - Treb / 638) * 0.304
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For i = 1 To 6
REHVAP(i) = BBO(i) * HVAPB(|)
Next i
SUREHVAP = REHVAPd) + REHVAP|'2) + REHVAP(3) + REHVAP(4) + REHVAP(5) + REHVAP(6) 
Rem....Energy balance condenser
HL(1) = 59.642 * (Tcon - TDGS) + (0.328) / 2 * (Tcon A 2 - TDGS A 2) - (0.0015377) / 3 * (Tcon A 3 - 
TDGS A 3) + (3.65 * 10 A (-6)) / 4 * (Tcon A 4 - TDGS A 4)
HL(2) = -338.956 * (Tcon - TDGS) + (5 28) / 2 * (Tcon A 2 - TDGS A 2) - (0.0232) / 3 * (Tcon A 3 -
TDGS A 3) + (0.3598 * 10 A (-4)) / 4 * (Tcon A 4 - TDGS A 4)
HL(3) = 92.053 * (Tcon - TDGS) - (0.039953) / 2 * (Tcon A 2 - TDGS A 2) -(2.1103 * 10 A (-4)) / 3 *
(Tcon A 3 - TDGS A 3) + (5.3469 * 10 A (-7)) / 4 * (Tcon A 4 - TDGS A 4)
HL(4) = -0.018* (Tcon - TDGS) + (1.1982) / 2 * (Tcon A 2 - TDGS A 2) - (9.8722 * 10 A (-3)) / 3 *
(Tcon A 3 - TDGS A 3) + (3.167 * 10 A (-5)) / 4 * (Tcon - 4 - TDGS A 4)
HL(5) = 38.332 * (Tcon - TDGS) + (0.41) / 2 * (Tcon A 2 - TDGS A 2) - (0.0023) / 3 * (Tcon A 3 - TDGS 
A 3) + (5.9347 * 10 A (-6)) / 4 * (Tcon A 4 - TDGS A 4)
HL(6) = 23.111 * (Tcon - TDGS) + (1.2283) / 2 * (Tcon A 2 - TDGS A 2) - (0.003121) / 3 * (Tcon A 3- 
TDGS A 3) + (3.0714 * 10 A (-6)) / 4 * (Tcon A 4 - TDGS A 4)
HV(1) = 28.277 * (Tcon - TDGS) + (0.116) / 2 * (Tcon A 2 - TDGS A 2) + (1.959 * 10 A (-4)) / 3 *
((Tcon) A 3 -TDGS A 3) -(2.37* 10 A (-7))/4 * ((Tcon) A 4 - TDGS A 4) + (6.867 * 10 A (-11))/5 * 
((Tcon) A 5 - TDGS ' 5)
HV(2) = 27.437 * (Tcon - TDGS) + (4.23 * 10 A (-2)) / 2 * (Tcon A 2 - TDGS A 2) - (1.955 * 10 A (-5)) / 
3* (Tcon A 3 -TDGS A 3) + (3.9968* 10 A (-9))/4 * (Tcon A 4 - TDGS A 4) - (2.9872 * 10 A (-13))/5
* (Tcon A 5 - TDGS A 5)
HV(3) = 33.933 * (Tcon - TDGS) - (8.4186 * 10 A (-3)) / 2 * (Tcon A 2 - TDGS A 2) + (2.99 * 10 A (-5)) /
3* (Tcon A 3 - TDGS A 3)- (1.7825 * 10 A (-8)) / 4 * (Tcon A 4 - TDGS A 4) + (3.6934 * 10 A (-12))/5
* (Tcon A 5 - TDGS A 5)
HV(4) = 34.942 * (Tcon - TDGS) - (3.9957'10 A (-2)) / 2 * (Tcon A 2 - TDGS A 2) + (1.9184 * 10 A (- 
4)) / 3* (Tcon A 3 -TDGS A 3) - (1.5303 * 10 A (-7))/4 * (Tcon A 4 - TDGS A 4) + (3.9321 * 10 A (- 
ท ) ) /ร *  (Tcon A 5 -TDGS A 5)
HV(5) = 28.146* (Tcon - TDGS) + (4.3447 * 10 A (-2))/2 * (Tcon A 2 - TDGS A 2) + (1.894 * 10 A (- 
4)) / 3* (Tcon A 3 - TDGS A 3) -(1.9082 * 19 A (-7))/4 * (Tcon A 4 - TDGS A 4) + (5.3349 * 10 A (- 
11)) / 5* (Tcon A 5 -TDGS A 5)
HV(6) = -0.555* (Tcon - TDGS) + (0.37) / 2 * (Tcon A 2 - TDGS A 2)-(3.197* 10 A (-4)) / 3 * (Tcon A 
3 -TDGS A 3) + (1.5834 * 10 A (-7))/4 * (Tcon A 4 -TDGS A 4) - (3.2344 * 10 A (-11)) / 5 * (Tcon A 5 
- TDGS A 5)
For i = 1 To 6
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COHL(i) = HL(i) * DLF(i)
COHV(i) = HV(i) * DVF(i)
COHVAP(i) = HVAPBC(i) * DLF(i) * 10C0 
Next i
SUCOHL = COHL(1) + COHL(2) + COHL(3) + COHL(4) + COHL(5) + COHL(6)
SUCOHV = COHV(1) + COHV(2) + CCHV(3) + COHV(4) + COHV(5) + COHV(6)
SUCOHVAP = COHVAP(3) + COHVAP(6)
Rem Heat duty condenser
DELCON = Abs(SUCOHL + SUCOHV) + Abs(SUCOHVAP)
Rem Energy balance for overall 
Rem Heat input (feed + output reboiler)
OVERIN = (HEIN + Abs(SUREHVAP) * 1000 + Abs(SUCOHL))
Rem Heat output (gas out + liquid out)
Rem OVEROUT = SHTDGS + SHTROS + 7 * Abs((2 * HFMEA * L0(6)) + (HFC02 * (10 * L0(2)) + 
(HFH20 * L0(3))))
OVEROUT = SHTDGS1 + SHTROS + 61900 * (L0(2))
Rem Debug.Print (OVEROUT - OVERIN)
Rem Heat of Exchanger
If OVERIN > OVEROUT Then GoTo 15000
HLEX1(1) = 5 9 .6 4 2  * (T R O S - TLI) + (0 .3 2 8 ) / 2  * (TR O S A 2 - TLI A 2) - (0 .0 0 1 5 3 7 7 )  / 3 * (TR O S A 3 - 

TLI A 3) + (3 .6 5 *  10 -  (-6)) / 4  * (TR O S A 4 - TLI * 4)

HLEX1 (2) =  -3 3 8 .9 5 6  * (TR O S - TLI) + (5 .2 8 ) /  2  * (TR O S A 2 - TLI * 2) - (0 .0 2 3 2 )  /  3  * (TR O S ^ 3 - TLI 

A 3) + (0 .3 5 9 8  * 10 •* (-4)) /  4  * (TRO S A 4  - TLI A 4)

HLEX1(3) = 9 2 .0 5 3  * (T R O S - TLI) - (0 .0 3 9 9 5 3 )  / 2  * (TR O S -  2 - TLI A 2) - (2 .1 1 0 3  * 10 A (-4)) /  3 * 

(TR O S A 3 - TLI A 3) + (5 .3 4 6 9  * 10 A (-7)) /  4 * (TR O S A 4 - TLI A 4)

HLEX1(4) = -0 .0 1 8  * (TR O S - TLI) + (1 .1 9 8 2 ) / 2 * (TRO S A 2 - TLI A 2) - (9 .8 7 2 2  * 10 A ( - 3 ) ) / 3  *

(TR O S A 3 - TLI A 3) + (3 .1 6 7  * 10 A (-5)) / 4 * (TR O S A 4  - TLI A 4)

HLEX1 (5) =  3 8 .3 3 2  * (T R O S - TLI) + (0.41 ) / 2  * (TR O S A 2 - TLI A 2) - (0 .0 0 2 3 )  /  3  * (TR O S A 3  - TLI A

3) + (5 .9 3 4 7  * 10 A (-6)) / 4 * (TR O S ^ 4 - TLI ** 4)

HLEX1(6) = 23.111 * (TROS - TLI) + (1.2283) / 2 * (TROS A 2 - TLI A 2) - (0.003121) / 3 * (TROS ~ 3 - 
TLI ~ 3) + (3.0714 * 10 ~ (-6)) / 4 * (TROS A 4 - TLI * 4)
For i = 1 To 6
HHLEX1(i) = HLEXKi) * L0(i)
Next i
SUMHHLEX1 = HHLEX1(1) + HHLEX1(2) + HHLEXK3) + HHLEX1(4) + HHLEX1(5) + HHLEX1(6) 
Rem If Abs(OVEROUT - OVERIN) < 3000000 Then GoTo 1201
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If KKK = 1 Then GoTo 1201 
ppp = 1
If MM = 1 Then GoTo 82
If MM = 2 Then GoTo 82
Rem ERRST(2) = Abs(OVERIN - OVEROUT)
ERRST(2) = (OVEROUT - OVERIN)
82 If MM = 1 Then GoTo 85 
If MM = 2 Then GoTo 95 
TOGS = TDGS + 0.1 
MM = MM + 1 
GoTo 35
85 Rem ERRST(3) = Abs(OVERIN - OVEROUT) 
ERRST(3) = (OVEROUT - OVERIN)

TOGS = TDGS - 0.2 
MM = MM + 1 
GoTo 35
95 Rem ERRST(1) = Abs(OVERIN - OVEROUT) 
ERRSTd) = (OVEROUT - OVERIN)
If ERRST(2) < ERRSTd) Then
GoTo 105
Else
MM = 0
TDGS = TDGS
End If
GoTo 35
If ERRST(2) < ERRST(3) Then 
Debug.Print "XX"
GoTo 115 
Else
Debug.Prin t "XX”

MM = 0
TDGS = TDGS + 0.2 
End If
GoTo 35
105 If ERRST(2) < ERRST(3) Then
G oTo1201
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Else 
MM = 0
TDGS = TDGS + 0.2 
End If 
GoTo 35
115 If ERRST(2) < ERRST(1) Then 
Debug.Print "XX"
GoTo 1201 
Else
Debug.Print "XX"
MM = 0 
TDGS = TDGS 
End If
GoTo 35
R©m ****************************
15000 Rem Debug.Print (OVEROUT - OVERIN)
If ppp = 1 Then GoTo 1201 
KKK = 1
If MM = 1 Then GoTo 882
If MM = 2 Then GoTo 882
Rem ERRST(2) = Abs(OVERIN - OVEROUT)
ERRST(2) = (OVEROUT - OVERIN)
882 If MM = 1 Then GoTo 885 
If MM = 2 Then GoTo 895 
TDGS = TDGS+ 0.1 
MM = MM + 1 
GoTo 35
885 Rem ERRST(3) = Abs(OVERIN - OVEROUT) 
ERRST(3) = (OVEROUT - OVERIN)

TDGS = TDGS - 0.2 
MM = MM + 1 
GoTo 35
895 Rem ERRST(1) = Abs(OVERIN - OVEROUT) 
ERRSTO) = (OVEROUT - OVERIN)
If ERRST(2) < ERRST(1 ) Then
GoTo 8105
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Else 
MM = 0
TDGS = TDGS + 0.2 
End If 
GoTo 35
If ERRST(2) < ERRSK3) Then 
Debug.Print "XX"
GoTo 8115 
Else
Debug.Print "XX"
MM = 0
TDGS = TDGS + 0.2 
End If 
GoTo 35
8105 If ERRST(2) < ERRST(3) Then
GoTo 1201
Else
MM = 0
TDGS = TDGS
End If
GoTo 35
8115 If ERRST(2) < ERRST(1) Then 
Debug.Print "XX"
GoTo 1201 
Else
Debug.Print "XX"
MM = 0 
TDGS = TDGS 
End If 
GoTo 35
1201 If Abs((B(2) - ML(2)) / ML(2)) < 0.05 Then GoTo 1202 
Rem Debug.Print Abs((B(2) - ML(2)) / ML(2))
If B(2) < ML(2) Then REF = REF - 0.01 
If B(2) > ML(2) Then REF = REF + 0.01 
Y2 = Val(Text63.Text)
GoTo 1205
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Debug.Print "Stripper"
Debug. Print "--------------------------------------------- "
Debug.Print “COMP Feed Gas out Liquid out "
Debug.Print" (mol) (mol) (mol)
Debug.Print "--------------------------------------------- "
Debug.Print "C3H8"; " L0(1); D1(1); " B(1)
Debug.Print "C02"; " L0(2); " D1(2) " B(2)
Debug.Print "H20"; " L0(3); " D1(3) " ธ(3)
Debug.Print "CH4"; " L0(4); “ D1(4); " "; B(4)
Debug.Print "C2H6"; " L0(5); " D1(5); " ธ(5)
Debug.Print "MEA”; " L0(6); " ";D1(6);" B(6)
Debug.Print "----------------------------------------------"
Debug.Print "Total flow(mol)"; SUML; SUMD; BHTRO 
Debug.Print "Enthalpy(joule)"; HEIN; SHTDGS1; SHTROS 
Debug.Print "Temp (K) TS; TDGS; TROS
Debug.Print "Reflux for reboiler"; ” ="; REF
Debug.Print "Heat duty for reboiler"; (joule); " ="; Abs(SUREHVAP * 1000)
Debug.Print "Heat duty for condenser"; " =”; DELCON
Debug.Print "Heat duty for exchanger out stripper"; ” =“; SUMHHLEX1
Debug.Print TOTAL; Heat; " = "; Abs(SUREHVAP * 1000) + DELCON + SUMHLEX1
If Val(Text60.Text) > 0 Then GoTo 106000
If xxxx > 0 Then QXXXX = Abs(SUREHVAP * 1000): xxxx = 0: GoTo 102022 
IfXXXXI > 0 Then QXXXX 1 = Abs(SUREHVAP * 1000):XXXX1 = 0: GoTo 102024 
If YYYY > 0 Then QYYYY = Abs(SUREHVAP * 1000): YYYY = 0: GoTo 103022 
If YYYY1 > 0 Then QYYYY 1 = Abs(SUREHVAP * 1000): YYYY1 = 0: GoTo 103024 
If zzzz > 0 Then QZZZZ = Abs(SUREHVAP * 1000): 7777 = 0: GoTo 104022 
If ZZZZ1 > 0 Then QZZZZ 1 = Abs(SUREHVAP * 1000): 77771 = 0: GoTo 104024 
If wwvwv > 0 Then QWWWW = Abs(SUREHVAP * 1000): wwww = 0: GoTo 105022 
If WWWW1 > 0 Then QWWWW 1 = Abs(SUREHVAP * 1000): WWWW1 = 0: GoTo 105024 
102000 Rem SUBROUTINE TO EVALUATE PARTIAL DERIVATIVE 
102010 Rem WITH RESPECT TO X
102020 x x x x=1
GoTo 101000 
102022 XXXX1 = 1

1202

GoTo 101000



119

1 0 2 0 2 4  DIFFQX =  (QXXXX - QXXXX1 ) / 0 .01  

1 0 2 0 3 0  R e tu rn

1 0 3 0 0 0  R em  SU B R O U TIN E  TO  EVALUATE PARTIAL DERIVATIVE

1 0 3 0 1 0  R em  WITH R E S P E C T  TO Y

1 0 3 0 2 0  YYYY = 1

G oT o  1 0 1 0 0 0

1 0 3 0 2 2  YYYY1 = 1

G oT o 1 0 1 0 0 0

1 0 3 0 2 4  DIFFQY =  (QYYYY - QYYYY1) /  0 .01  

1 0 3 0 3 0  R e tu rn

1 0 4 0 0 0  R em  SU B R O U TIN E T O  EVALUATE PARTIAL DERIVATIVE

1 0 4 0 1 0  R em  WITH R E S P E C T  TO Y

104020 zzzz=1
G oT o 1 0 1 0 0 0

1 0 4 0 2 2  ZZZZ1 = 1

G oT o 1 0 1 0 0 0

1 0 4 0 2 4  D IFFQ Z =  (Q Z Z Z Z  - Q Z Z Z Z 1) / 0.01 

1 0 4 0 3 0  R e tu rn

1 0 5 0 0 0  R em  SU B R O U TIN E TO  EVALUATE PARTIAL DERIVATIVE

1 0 5 0 1 0  R em  WITH R E S P E C T  TO Y

1 0 5 0 2 0  W W W W = 1

G oTo 1 0 1 0 0 0

1 0 5 0 2 2  WWWW1 = 1

G oT o 1 0 1 0 0 0

1 0 5 0 2 4  D IFFQ W  = (QW W W W  - Q W W W W 1) /  0 .01 

1 0 5 0 3 0  R e tu rn  

1 0 6 0 0 0  S to p

E nd  S u b
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