
  

S

C W

P W

S

C W

P W

30

1

F-110

J-111

30

1

1

J-112

F-120

30

1

WC

WC

Udara

Flake Glue

L-422

H-483

J-485

C-490

F-493

WC

TC

TC

WC

L-452

V-450

L-441
FC

FC

TC

55

1

H-430
L-421

L-431

F-323

25

30

31

1

30

32

1

30

34

1

30

35

1

LC

30

36

1

100

1

30

41

1

30

42

1

30

41

1

100

45

1

100

44

1

100

47

1

30

48

1

TC

30

48

1

SC

CWR

SC

CWR

30

1

1

Flue Oil

Udara

Udara

30

1

1

30

1

2

30

1

2

30

1

3

30

1

3

30

1

6

30

1

6

LC

30

1

6

30

1

7

30

1

7

150

1

13

30

1

4

FC

FC

FC

30

17

1

TC

30

20

1

30

1

21
FC

FC

30

1

22

FC

LC

30

1

24

TC

FC

110

1

24

FC

TC

110

1

LC

110

1

26

WC

Barium Sulfide

FC

30

1

36

TC

100

38

1

30

38

1

30

42

1

30

41

1

C-120

F-121

J-122

M-211

L-212

L-213

G-222

E-230

E-233

G-232

F-234

J-235

M-310

L-311

L-312 E-313

R-410

L-411

E-412

H-420

F-440

S-460

H-470

L-471

J-472

B-480

G-481
E-482

J-484 F-491

F-413

A/B

E-412

L-414

55

1

26

30

1

29

30

1

30

30

48

1

LC

30

16

1

30

18

1

26

38

100

46

1

TC

WC WC

TC

H₂SO₄ (l)

FC

LC

D-221

atm

TC

H-231

E-451

LC

M-210

WC

M-210

F-213

J-212

200

1

11

30

1

8

30

1

9

30

1

10

30

1

5

30

1

12

30

1

15

15

1

15

10

1

14

30

1

23

148

1

25

30

27

1
30

28

1

FC

33

1

30

FC

37

1

148

39

1

100

FC

40

1

148

100

1

43

30

19

1

F-225

F-223

L-224

J-492

 

PRA RANCANGAN PABRIK KIMIA ALUMINIUM SULFAT DARI KAOLIN DAN ASAM SULFAT DENGAN PROSES DORR KAPASITAS    

55.000 TON/TAHUN 

4

25 J-235 Screw Conveyor 4

52

53

54

J-485

C-490

F-491

Bucket Elevator 2

Ball Mill

Bin Produk

Ir. Caecilia Pujiastuti, MT

AR. Yelvia Sunarti, ST,MT

Dosen Pembimbing II

KETERANGAN

Tekanan (atm)

Process Water

Cooling Water

Temperatur (
o
C)

Water Chiller

Steam

Aliran Massa 

(kg/jam)

Steam Condensat

Cooling Water 

Return

NO KODE ALAT NAMA ALAT

1 F-110 Gudang Penyimpanan Kaolin

2 J-111 Screw Conveyor 1

3 J-112 Bucket Elevator 1

C-120 Ball Mill

5 F-121 Hopper 1

6 J-122 Screw Conveyor 2

7 M-212 Paddle Mixer

9 L-212 Pompa 1

10 M-211 Tangki Pengenceran 1

8 F-120 Tangki Penyimpanan Asam Sulfat

11 L-213 Pompa 2

12 J-212 Screw Conveyor 3

13 F-213 Hopper 2

14 B-220 Rotary Klin

16 F-223 Tangki Penyimpanan Flue Oil

18 G-222 Blower 1

17 L-224 Pompa 3 (flue oil )

15 D-221 Gas Steck

19 F-225 Furnace

20 E-230 Rotary Cooler

22 G-232 Blower 2

21 H-231 Cyclone 1

23 E-233 Cooler

24 F-234 Hopper 3

26 L-311 Pompa 4

27 E-313 Heater 1

28 R-410 Reaktor

29 L-411 Pompa 5

30 E-412 Cooler 2

31 F-413 Tangki Penyimpanan Sementara

32 L-414 Pompa 6

33 H-420 Thickener 1

34 L-421 Pompa 7

35 L-422 Pompa 8

36 H-430 Thickener-2

37 L-431 Pompa 9

38 F-440 Tangki Penyimpanan Sementara

39 L-441 Pompa 10

40 V-450 Evaporator

41 E-451 Kondensor

42 L-452 Pompa 11

43 S-460 Crystalizer

44 H-470 Centrifuge

45 L-471 Pompa 12

48 G-481 Blower 3

51 J-484 Cooling Conveyor

46

47

J-472

B-480

Screw Conveyor 5

Rotary Dryer

49 E-482 Heater 2

50 H-483 Cyclone 2

Dosen Pembimbing I

SKALA = 1 : 200
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55 J-492 Belt Conveyor

56 F-493 Gudang Penyimpanan Produk

Nama Wilis Tanu Murti

NPM 21031010254

PW

CW

WC

S

SC

CWR

4.555,405 4.544,016 4.783,175

842,093 839,988 2,347 459,920 4,053 459,920 1.344,118 24.477,360 0,134 5.286,340 0,001 0,133 0,001 0,00001 0,134 2.595,901 2.759,248 17,437 2.812,226 993,329 81.634,341 17.631,339 2,077 0,035 49,666 943,663 759,004 40,434 768,237 1.711,899 1.054,611 15.357,462 77,691 73,807 0,004 0,039 0,045

32,851 32,769 34,494 34,494 0,345 34,149 0,341 0,0034 34,491 1,725 1,725 1,725

3,285 3,277 3,449 3,449 0,034 3,415 0,034 0,0003 3,449 0,172 0,172 0,172

1,643 1,638 1,725 1,725 0,017 1,707 0,017 0,0002 1,725 0,086 0,086 0,086

4,380 4,369 4,599 4,599 0,046 4,553 0,046 0,0005 4,599 0,230 0,230 0,230

19,163 19,115 20,122 20,122 0,201 19,920 0,199 0,0020 20,120 1,006 1,006 1,006

16,426 16,385 17,247 17,247 0,172 17,075 0,171 0,0017 17,245 0,862 0,862 0,862

114,980 114,980 114,980 114,969 0,011 0,0001 0,011 0,0001 0,000001 0,011 52,978 2.595,901

1.876,476 18,765 1.857,712 18,577 0,188 1.876,289 93,814 93,814 93,814

2.207,619 22,076 2.185,543 21,855 0,221 2.207,398 2.167,784 2.167,784 2.167,784

5.976,531 298,827 5.677,705 0,401 298,426 5.976,131 5.976,131 298,807 66,542 0,665 6.986,257

6.654,244 283,866 14,791 0,149 0,001 0,148 15,686

6.587,701 65,877

8,016 8,016 8,016

10,340 10,340 10,340

4,915 4,915 4,915

81,915

57,341 57,341 57,341

145,147 145,147 145,147

30,373 30,373 30,373

2.043,063 115,465 1.102,102 657,288 3,881 3,842

101,751

143,147 143,147

36,043 36,043

6,553 6,553

3,426 3,461 3,461

209,046 209,046

1.890,506 1.890,506 14.848,736 14.177,978

5.475,246 5.461,558 117,327 459,920 4,053 574,900 6.323,909 209,046 1.890,506 2.099,552 2.158,032 24.477,360 4.165,877 5.286,340 14.848,736 41,659 4.124,219 41,242 0,417 4.165,461 2.648,878 2.759,248 17,437 5.408,126 115,465 9.573,587 81.634,341 17.631,339 103,827 3,461 3.059,508 6.621,368 759,004 2.751,849 1.066,662 7.688,030 1.102,102 7.030,742 657,288 15.357,462 7.030,742 357,673 14.177,978 6.602,496 70,57 4,51 66,06 7.001,988Total

H₂O (l)

Fe₂O₃

CaO

MgO

Na₂O

TiO₂

K₂O

41

Udara

TiSO₄

Flake Glue

H₂O (g)

K₂SO₄

Al₂(SO₄)₃.18H₂O

Fuel Oil

3727 28 29 30 31 32 38

SiO₂

Al₂(SO₄)₃ (aq)

H₂SO₄

Na₂SO₄

CaSO₄

MgSO₄

Fe₂SO₄

BaS

BaSO₄

Si(SO₄)₂

FeS

S

Komponen
1 2 3 4

Aliran Massa (kg/jam)

42 43

Al₂O₃.2SiO₂.2H₂O

33 34 35

Al₂O₃

4022 23 24 25 26 36 45 465 6 7 8 9 10 11 12 47 48

Al₂(SO₄)₃ (s)

4413 14 15 16 17 18 19 20 21 39



FLOWSHEET UTILITAS PRA RANCANGAN PABRIK ALUMINIUM SULFAT DARI KAOLIN DAN ASAM 

SULFAT DENGAN PROSES DORR 

 

 

Al2(SO4)3
PAC

Desinfektan

Air Laut

L-211

F-110

L-121
F-210 L-221

F-220 L-311

H-310

F-312

F-321

L-322

F-212
F-222

H-330

F-341

L-342

H-340

F-343

L-371

L-361

L-362

L-348

L-346

L-344

F-347

F-349

F-345

H-320 H-330

Air Proses

Air Sanitasi

Air Umpan Boiler

P-350

BOILER

S
T

E
A

M

Air Pendingin

F-360

Air Pendingin

F-370

P-380

Bekas Air Pendingin 

(CWR)
Udara

L-381

L-351

P
L

A
N

T

L-382

Water 

Chiller

S
T

E
A

M
 C

O
N

D
E

N
S

A
T

 

NO KODE ALAT NAMA ALAT

1 F-110 Bak Penampung Air Laut

4 L-121 Pompa 2

5 F-212 Tangki Pelarutan Koagulan

2 L-211 Pompa 1

3 F-210 Tangki Koagulasi

8 F-222 Tangki Pelarutan Flokulan

9 H-310 Clarifier

6 F-220 Tangki Flokulasi

7 L-221 Pompa 3

12 F-322 Pompa 5

13 F-312 Bak Penampungan Flok

10 L-311 Pompa 4

11 F-321 Bak Penampung Clarifier

16 L-342 Pompa 6

17 H-340 Reverse Osmosis

14 H-320 Sand Filter

15 F-341 Bak Penampung Filtrat

20 L-344 Pompa 7

21 F-349 Bak Air Umpan Boiler

18 F-343 Bak Penampung Air Bersih

19 F-345 Storage Air Sanitasi

24 P-350 Boiler

25 F-347 Bak Air Proses

22 L-348 Pompa 8

23 L-351 Pompa 9

Pompa 11

29 F-370 Bak Recycle air Pendingin

26 L-346 Pompa 10

27 F-360 Bak Air Pendingin

28 L-361

Nama Wilis Tanu Murti

NPM 21031010254

Ir. Caecilia Pujiastuti, MT

30 L-371 Pompa 12

Pompa 1434 L-382

Cooling Tower

Pompa 13

Water Chiller

31

32

33

P-380

L-381

F-356

Dosen Pembimbing II

AR. Yelvia Sunarti, ST,MT

Dosen Pembimbing I

SKALA = 1 : 300
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Modal Tetap (FCI) = Laju Inflasi =
Modal Sendiri = Bunga Bank =
Modal Pinjaman = Pajak =
Modal Total (TCI) = Tahun Operasi = tahun
Biaya Tetap (FC) = Masa Konstruksi = tahun
Biaya Langsung (DPC) =
Pengeluaran Umum (GE) =
Plant Overhead Cost =
Biaya Produksi (TPC) =
Harga Penjualan Produk =
Depresiasi Total =

10 100%
9 100%
8 100%
7 100%
6 100%

4 100%
5 100%

3 100%

1 80%
2 90%

0 - 17.992.475.489Rp                17.992.475.489Rp                

-2 - 269.887.132.330Rp              269.887.132.330Rp              
-1 - 179.924.754.887Rp              10.795.485.293Rp                190.720.240.180Rp              119.949.836.591Rp              

[5] = [3] + [4]
179.924.754.887Rp              

[4] = 4% * [3][1] [2] [3] [4] [5] [6]

Modal Sendiri  Tahun ke - Kapasitas 
Pabrik (%)

Investasi (Rp)  

Pengeluaran Inflasi 4% Jumlah Pengeluaran

36.852.951.754Rp.               
728.303.263.540Rp.             

1.000.754.360.217Rp.          
13.159.286.106Rp.               

ANALISIS EKONOMI
CASHFLOW

749.686.478.696Rp.             4%
60% 449.811.887.217Rp.             8%
40% 299.874.591.478Rp.             25%

931.762.294.581Rp.             10
83.629.815.104Rp.               2

527.532.022.262Rp.             
80.288.474.420Rp.               



23.989.967.318Rp                23.989.967.318Rp                478.599.847.999Rp.             338.258.539.187Rp.             816.858.387.187Rp.             
14.393.980.391Rp                134.343.816.982Rp              

[7] = 8% * [6] [8] = [6] + [7]
[9] [10] [11]

[9] = Total [5] [10] = Total [8]
179.924.754.887Rp              

[11] = [9] + [10]
[7] [8]

Modal Asing Jumlah Modal sampai Pabrik  Siap Beroperasi dan Produksi
Investasi (Rp) Investasi (Rp)

Modal Sendiri Modal Pinjaman TotalBunga 8% Jumlah



83.629.815.104Rp.               0-Rp                                       33.825.853.918,75Rp           1.000.754.360.217Rp.          13.159.286.106Rp.               
1.000.754.360.217Rp.          13.159.286.106Rp.               83.629.815.104Rp.               

83.629.815.104Rp.               67.651.707.837Rp.               33.825.853.918,75Rp           1.000.754.360.217Rp.          13.159.286.106Rp.               
33.825.853.919Rp.               33.825.853.918,75Rp           

101.477.561.756Rp.             33.825.853.918,75Rp           1.000.754.360.217Rp.          13.159.286.106Rp.               83.629.815.104Rp.               
33.825.853.918,75Rp           1.000.754.360.217Rp.          13.159.286.106Rp.               83.629.815.104Rp.               135.303.415.675Rp.             

169.129.269.594Rp.             33.825.853.918,75Rp           1.000.754.360.217Rp.          13.159.286.106Rp.               83.629.815.104Rp.               
33.825.853.918,75Rp           1.000.754.360.217Rp.          13.159.286.106Rp.               83.629.815.104Rp.               202.955.123.512Rp.             

13.159.286.106Rp.               83.629.815.104Rp.               236.780.977.431Rp.             33.825.853.918,75Rp           1.000.754.360.217Rp.          
33.825.853.918,75Rp           900.678.924.195Rp.             13.159.286.106Rp.               83.629.815.104Rp.               

13.159.286.106Rp.               304.432.685.269Rp.             33.825.853.918,75Rp           800.603.488.174Rp.             83.629.815.104Rp.               
270.606.831.350Rp.             

338.258.539.187Rp.             -Rp                                        

[15] [16][12] [13] [14]

Pengembalian PinjamanSisa Pinjaman Total Penjualan
 

Depresiasi Fixed Cost



527.532.022.262Rp.             117.141.426.175Rp.             728.303.263.540Rp.             238.625.242.758Rp.             59.656.310.690Rp.               
728.303.263.540Rp.             238.625.242.758Rp.             

59.656.310.690Rp.               527.532.022.262Rp.             117.141.426.175Rp.             
527.532.022.262Rp.             117.141.426.175Rp.             59.656.310.690Rp.               

728.303.263.540Rp.             238.625.242.758Rp.             
238.625.242.758Rp.             59.656.310.690Rp.               527.532.022.262Rp.             117.141.426.175Rp.             728.303.263.540Rp.             

527.532.022.262Rp.             117.141.426.175Rp.             728.303.263.540Rp.             238.625.242.758Rp.             59.656.310.690Rp.               
527.532.022.262Rp.             117.141.426.175Rp.             728.303.263.540Rp.             238.625.242.758Rp.             59.656.310.690Rp.               
527.532.022.262Rp.             117.141.426.175Rp.             

728.303.263.540Rp.             238.625.242.758Rp.             59.656.310.690Rp.               
728.303.263.540Rp.             238.625.242.758Rp.             59.656.310.690Rp.               

527.532.022.262Rp.             
675.550.061.314Rp.             191.303.008.963Rp.             

117.141.426.175Rp.             
47.825.752.241Rp.               

622.796.859.088Rp.             143.980.775.167Rp.             35.995.193.792Rp.               
-Rp                                        

474.778.820.035Rp.             117.141.426.175Rp.             
117.141.426.175Rp.             422.025.617.809Rp.             

[20] = [14] - [19] - [13]
[17] [18] [19] [20]

[17] = DPC [18] = GE + POC [19] = [16] + [17] + [18]
[21]

[21] = 25% * [20]

Pajak

Biaya Produksi Laba

Variable Cost Semi Variable Cost Total Production Cost 
(TPC) Laba Kotor



Maka dari tabel Cash Flow didapatkan :

Penentuan ROI

Penentuan BEP

30,36178.968.932.069Rp.             192.128.218.175Rp.             Break Even Point
BEP = ((FC+0,3*SVC)/(S-(0,7*SVC)-VC))*100

178.968.932.069Rp.             192.128.218.175Rp.             
178.968.932.069Rp.             192.128.218.175Rp.             

178.968.932.069Rp.             192.128.218.175Rp.             Sesudah Pajak 18,06
178.968.932.069Rp.             192.128.218.175Rp.             Sebelum Pajak 24,09
178.968.932.069Rp.             192.128.218.175Rp.             

Fixed Cost 83.629.815.104Rp.               178.968.932.069Rp.             192.128.218.175Rp.             
Total Penjualan 1.000.754.360.217Rp.          178.968.932.069Rp.             192.128.218.175Rp.             

117.141.426.175Rp.             143.477.256.722Rp.             156.636.542.828Rp.             Semi Variable Cost

Nilai (Rp.)
Variable Cost 527.532.022.262Rp.             107.985.581.375Rp.             121.144.867.482Rp.             

Jenis

931.762.294.581Rp.             
          Selain itu didapat juga beberapa nilai untuk 
menghitung Titik Impas :

[23] = [22] + [15] Total Capital Investment
168.321.429.465Rp.             

[22] = [20] - [21]
[22] [23] Laba Bersih

Laba Bersih Rata-rata Nilai (Rp.)
Laba Kotor 224.428.572.620Rp.             

Cash Flow
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