IV. NERACA MASSA DAN ENERGI

Perhitungan neraca massa dan energi dilakukan dengan basis perhitungan dan data

konversi seperti dibawah ini :

Kapasitas : 30.000 ton/th

Operasi . 330 hari/tahun, 24 jam/hari

Proses . kontinyu

Basis : 1jam

Bahan baku . Sec-Butyl Alkohol (SBA)/2-Butanol
Produk . Metil Etil Keton

Kapasitas produksi per tahun:

1000 kg y 1tahun  1hari

= 30.000 ton/th x - X ———
l1ton  330hari 24 jam

= 3787,8788 kg/jam

A. Neraca Massa
Neraca Massa Overall

Tabel 14. Neraca Massa Overall

Komponen Ma_suk Kel_uar
(kg/jam) (kg/jam)
SBA 3.896,5580 13,5962
Air 19,5807 19,5807
MEK 0,0000 3.778,0169
Hidrogen 0,0000 104,9449

Total 3.916,1387 3.916,1387




Neraca Massa per Alat

1. Menara Distilasi (MD-301)

Tabel 15. Neraca massa pada MD-301

Aliran | Komponen - AT - _Output -
kmol/jam | kg/jam | kmol/jam | kg/jam
MEK 53,5220 | 3853,5869
F8 SBA 1,9596 | 145,0069
Air 54,7705 | 985,8686
MEK 52,4516 | 3776,5152
F9 SBA 0,1484 10,9848
Air 0,0210 0,3788
MEK 1,0704 77,0717
F10 SBA 1,8111 | 134,0220
Air 54,7494 | 985,4898
Total 110,2521 | 4.984,4624 | 110,2521 | 4.984,4624
2. Divider Point
Tabel 16. Neraca massa di seputar Divider Point
. Input Output
Aliran | Komponen moimemn T kgfjam | kmol/jam | kg/jam
MEK 1,0704 77,0717
F10 SBA 1,8112 | 134,0220
Air 54,7494 | 985,4898
MEK 1,0496 75,5700
F11 SBA 1,7758 | 131,4107
Air 53,6827 | 966,2879
MEK 0,0209 1,5017
F12 SBA 0,0353 2,6114
Air 1,0668 19,2019
Total 57,6310 | 1196,5836 | 57,6310 | 1196,5836
3. Separator Drum (SD-301)
Tabel 17. Neraca massa pada SD-301
. Input Output
AR | [NEmZonsh kmol/jam | kg/jam | kmol/jam | kg/jam
MEK 53,8554 | 3853,5869
6 SB_A 1,9596 | 145,0069
Air 54,7705 | 985,8686
H, 52,4725 | 104,9449
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Lanjutan Tabel 17 Neraca massa pada SD-301

20

Aliran | Komponen - Input - _Output -
kmol/jam | kg/jam | kmol/jam | kg/jam
F7 H, 52,4725 | 104,9449
MEK 53,8554 | 3853,5869
F8 SBA 1,9596 | 145,0069
Air 54,7705 | 985,8686
Total 162,7245 | 5089,4073 | 162,7245 | 5089,4073
4. Condensor Parsial (CP-201)
Tabel 18. Neraca massa pada CP-201
. Input Output
Aliran | Komponen m o cimem T kgljam | kmol/jam pkg/jam
MEK 53,8554 | 3853,5869
F5 SB_A 1,9596 | 145,0069
Air 54,7705 | 985,8686
H, 52,4725 | 104,9449
MEK 53,8554 | 3853,5869
6 SB_A 1,9596 | 145,0069
Air 54,7705 | 985,8686
H, 52,4725 | 104,9449
Total 162,7245 | 5089,4073 | 162,7245 | 5089,4073
5. Reaktor (RE-201)
Tabel 19. Neraca Massa RE-201 dalam kg/jam
Komponen Input Bereaksi | Terbentuk Output Acc
MEK 75,5700 0,0000 3778,0200 | 3853,5869 | 10,0000
SBA 4027,9687 | 3882,9650 0,0000 | 145,0069 | 0,0000
Air 985,8686 0,0000 0,0000 | 985,8686 | 0,0000
H, 0,0000 0,0000 104,9450 | 104,9449 | 0,0000
Total 5089,4073 | 3882,9650 3882,9650 | 5089,4073 | 0,0000
Tabel 20. Neraca Massa RE-201 dalam kmol/jam
Komponen Input Bereaksi | Terbentuk | Output Acc
MEK 1,0496 0,0000 52,4725 | 53,8554 0,0000
SBA 54,4320 52,4725 0,0000 1,9596 0,0000
Air 54,7705 0,0000 0,0000 | 54,7705 0,0000
H, 0,0000 0,0000 52,4725 | 52,4725 0,0000
Total 110,2521 52,4725 104,9450 | 162,7245 0,0000




6. Separator Drum (SD-101)

Tabel 21. Neraca massa SD-101
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Aliran | Komponen - Input : .OUtDUt -
kmol/jam | kg/jam | kmol/jam | Kkg/jam
C4Hs0 (g 1,1417 82,2030
3 C4HgOHy | 67,6353 | 5005,0116
H20(,1) 69,0380 | 1242,6847
C4Hs0 () 0,0921 6,6330
4 C4HyOH; 13,2033 | 977,0429
H,O, 14,2676 | 256,8161
C4Hs0 (g 1,0496 75,5700
5 C4HoOH g 54,4320 | 4027,9687
H,O0() 54,7705 | 985,8686
Total 137,8150 | 6329,8992 137,815 | 6329,8992
7. Vaporizer (VP-101)
Tabel 22. Neraca massa VP-101
Aliran | Komponen - Input - _OUtPUt -
kmol/jam | kg/jam kmol/jam kg/jam
C4Hs0 () 1,1417 82,2030 - -
2 C4HyOHy 67,6353 | 5005,0116 - -
H,Oq) 69,0380 | 1242,6847 - -
C4HsO - - 1,1417 82,2030
3 C4HyOH(q.)) - - 67,6353 | 5005,0116
H2O .1 - - 69,0380 | 1242,6847
Total 137,815 | 6.329,8992 137,815 | 6.329,8992
8. Mix Point
Tabel 23. Neraca massa pada Mix Point
Aliran | Komponen - Input - 'Output -
kmol/jam | kg/jam | kmol/jam | Kkg/jam
1 C4HsOHg, 52,6562 | 3.896,5580
H,O 1,0878 19,5807
C4Hs0 () 0,0921 6,6330
4 C4HyOH; 13,2033 | 977,0429
H,O0q) 14,2676 | 256,8161




Lanjutan Tabel 23
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C4Hs0 g 1,0496 | 75,5700
11 C4HgOH 1,7758 | 131,4107

H.Oq 53,6827 | 966,2879

C4Hs0 1,1417 | 82,2030
2 C4HgOH 67,6353 | 5.005,0116

H.Oq 69,0380 | 1.242,6847
Total 137,815 | 6.329,8992 | 137,815 | 6.329,8992

B. Neraca Energi

1. Mixed Point 1 (MP-101)

Tabel 24. Neraca panas pada mixed point 1 (MP-101)

Panas masuk Panas keluar
Keterangan kJ/jam Keterangan kJ/jam
AH; 52.319,4830 | AH; 841.101,1282
AHgg 346.210,6989
AHs 442.570,9463
Total 841.101,1282 | Total 841.101,1282

Vaporizer (VP-101)

Tabel 25. Neraca panas pada Vaporizer (VP-101)

Panas masuk Panas keluar
Keterangan kJ/jam Keterangan kJ/jam
AH, 841.101,1282 | AH yaporisasi 4.308.831,5500
AHsteam 4.757.760,4204 | AHy cair 442.570,9463

AHy yap 847.459,0523
Total 5.598.861,5486 | Total 5.598.861,5486

Separator Drum (SD-101)

Tabel 26. Neraca panas pada Separator Drum (SD-101)

Panas Masuk

Panas Keluar

Aliran Q (kJ/jam) Aliran Q (kJ/jam)
4 1.290.029,9986 > 442.570,9463
6 847.459,0523
Total 1.290.029,9986 1.290.029,9986




4. Kompresor (K-101)

Qinput W ompressor EKinetik Qoutput acc
847.459,0523 | 215.759,7617 | -2042,6529 | 1.065.261,4668 0,0000
5. Heater (HT-101)
Tabel 28. Neraca panas pada Heater (HT-101)
Panas masuk (kJ) Panas keluar (kJ)

Qy 1.065.261,4668 | Qs 2.228.003,0710

Qsteam 1.162.741,6042

Total 2.228.003,0710 | Total 2.228.003,0710

Tabel 27. Neraca energi pada Kompresor (K-101)
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6. Reaktor (RE-201)

Tabel 29. Neraca energi pada Reaktor (R-201)

Input Q reaksi Q steam Output Acc
2.228.003,0710 | 2.862.005,624 | 2704146,7187 | 2.385.861,977 | 0,0000
7. Partial Condensor (CP-201)
Tabel 30. Neraca panas Condenser Parsial (CP-201)
Qinput Qoutput Qpengembunan Qpendingin Acc
1073845,0792 | -501.241,3679 | -2.817.344,1890 | -4.392.430,4230 | 0,0000

8. Heat Exchanger (HE-201)

Tabel 31. Neraca panas pada Heat Exchanger (HE-201)

Panas keluar

Panas masuk

Keterangan

kJ/jam

Keterangan

kJ/jam

AHy

2.385.861,97

AHjp

1.073.845,0792

AHy4

-450647,3619

AHjs

861.369,5355

Total

1.935.214,6148

Total

1.935.214,6148

9. Separator Drum (SD - 301)



Tabel 32. Neraca panas pada Separator Drum (SD - 301)

Panas Masuk Panas Keluar
Aliran Q (kd/jam) Aliran Q (kJ/jam)
11 501.241,3125 |2 -50594,1459
13 -450.647,1666
Total -501.241,3125 -501.241,3125

10. Menara Distilasi (MD-301)
Tabel 33. Neraca Panas Menara Distilasi (MD-301)

Panas Masuk Panas Keluar
Keterangan kJ/jam Keterangan kJ/jam
Qs 861.369,5355 Qs 353.239,3617
Qre 5.263.210,2988 Qb 471.733 4115
Qco 5.299.607,0611
Total 6.124.579,8343 Total 6.124.579,8343

11. Cooler (CO-301)

Tabel 34. Neraca panas pada Cooler (CO-301)

Qinput

QOUtDUt

Qpendinqin

acc

471.735,8473

41.852,5149

429.883,3324

0,0000

12. Divider Point (D-301)
Tabel 35. Neraca energi pada D-301

Panas masuk (kJ)

Panas keluar (kJ)

Q23 353.239,3617 | Qo4 6882,738552
Qs 346210,6989
Total 353.239,3617 | Total 353.239,3617
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