
 

 



 



Operating Data ESP - P12 Tarjun Plant 
  

    

ESP Raw Mill ELEX AG Compound Operation unit 
 

Kiln Cap. 7500 t/d 
 

RM Mill cap. 570 t/h 
 

Gas Volume 366.67 m3/s 
 

Gas temperature 85 degC 
 

Statis Pressure -115 mbar 
 

Dew point temperature 52.8 degC 
 

Inlet dust content 800 g/m3 (wet) 

Outlet dust content 0.043 g/m3 (wet) 

Efficiency 99.9946 % 
 

Cross section 218.4 m2 
 

Projected collecting surface area 21,840 m2 
 

length of collecting electrodes 14 m 
 

number of fields 4 
  

length of field 5 m 
 

number of gas passages 39 
  

spacing of gas passages 400 mm 
 

HT controller RICO-micromatic type 838 
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ESP Cooler FLS Miljo Compound Operation unit 
 

Kiln Cap. 7500 t/d 
 

Gas Volume 407,077 Nm3/H 
 

Gas temperature 300 degC 
 

Statis Pressure -15.3 mbar 
 

Dew point temperature 300 degC 
 

Inlet dust content 13 g/m3 (wet) 

Outlet dust content 50 mg/Nm3 (wet) 

Projected collecting surface area 14 m2 
 

number of fields 4 
  

number of field per chamber 2 
  

Number of row/row width 40/400 mm 
 

HT controller PIACS DC 
  

Field dimension 
   

Width 11.2 m 
 

Height 14 m 
 

Length 4.5 m 
 

 

  



 

  

Estimasi flow udara pada jalur hotgas EP Raw Mill

Flowrate outlet mill

dik : D = m → r = m

g = m/s
2

Pv = mmH2O = inH2O

T = o
C

ρ = kg / m
3 = lb/cuft

dit: flowrate udara

jawab

A = πr
2

= x   ( m)
2

= m
2

menentukan velocity udara

= ft/min

= m/s

menentukan flowrate

Q = v x A

= m/s x m
2

= m
3
/s

= m
3
/h

Flowrate outlet EP (FN 3 + FN 4)

FN3 FN4

dik : D = m → r = m dik : D = m → r =

g = m/s
2 udara panas g = m/s

2

Pv = mmH2O = inH2O suhu ρ Pv = mmH2O = inH2O

T = o
C 60 1.0670 kg / m

3 T = o
C

ρ = kg / m
3 = lb/cuft 80 1.0065 kg / m

4 ρ = kg / m
3 = lb/cuft

dit: flowrate udara 100 0.9460 kg / m
5 dit: flowrate udara

jawab jawab

A = πr
2 A = πr

2

= x   ( m)
2 = x   ( m)

2

= m
2 = m

2

menentukan velocity udara menentukan velocity udara

= ft/min = ft/min

= m/s = m/s

menentukan flowrate menentukan flowrate

Q = v x A Q = v x A

= m/s x m
2 = m/s x m

2

= m
3
/s = m

3
/s

= m
3
/h = m3/h

Q false air = Q output - Q input

= -

v = 1096.2 (

88

0.978

3.14 2.25

Pv

15.910714

0.061

4.5 2.25

9.8

37.513 1.478

15.911

435.88813

v = 1096.2 (
Pv

ρ

= 1096.2

1,569,197.260

3.5

5392.891

27.396

27.396

) 
(0,5)

ρ

(
1.478

) 
(0,5)

0.0611

254.27884

915,403.836        

1836710.34 1569197.26

(

3.14 1.75

9.625

Pv

26.418581 9.625

) 
(0,5) v =

1096.2 (
1.414

) 
(0,5) =

0.0628

1.75

9.8

5200.508

26.419

3.14 1.75

9.625

0.063

=

80

1.414

1.0065

35.886

1.75

9.8

36.350

80

1.432

3.5

) 
(0,5)

ρ

0.063

921,306.506             

(
1.432

) 
(0,5)

0.0628

5234.042

255.9184739

9.62526.58893235

1096.2

1.0065

1096.2

26.589



  

𝑉 = 1096.2(𝐶𝑝)√
𝑃𝑣

𝐷
 

𝑉 = 1096.2(0.84)√
361𝑂𝑃1𝑃𝑇1𝑃01

0.075
 

𝑉 = 920.808√
20

0.075
 

𝑉 = 15036.73
𝑓𝑒𝑒𝑡

𝑚𝑖𝑛𝑢𝑡𝑒
= 76.38 𝑚/𝑠 

 

𝐿𝑢𝑎𝑠 𝑃𝑒𝑛𝑎𝑚𝑝𝑎𝑛𝑔 = 3.14 ×
1

4
(𝑑)2 

𝐴 = 3.14 ×
1

4
(4.4)2 

𝐴 = 15.1976 𝑚2 

Debit 𝑸 = 𝑽 × 𝑨 = 𝟕𝟔. 𝟑𝟖 × 𝟏𝟓. 𝟏𝟗𝟕𝟔 × 𝟔𝟎 × 𝟔𝟎 = 𝟒𝟏𝟕𝟔𝟕𝟔𝟑. 𝟗𝟐 𝒎𝟑/𝒔 

Formula dari Setiawan (based on Production formula) 

Untuk nilai D, apakah langsung ambil 

dari nilai yang ini      atau pakai rumus 

yang ini     .  

Jika menggunakan koefisien yang 

nomer 1, maka hasil dari debit seperti 

pada nomer 3. 

Jika menggunakan formula nomer 2, 

untuk nilai PB menggunakan yang 

mana? 

1 

2 

3 



 

𝜌𝑠 = 1.3 × (
273

273 + 𝑇
) × (

10336 + 𝑃𝑠

10336
) = 1.3 × (

273

273 + 100
) × (

10336 + 20

10336
) 

𝝆𝒔 = 𝟏. 𝟑 × 𝟎. 𝟕𝟑 × 𝟏. 𝟎𝟎𝟏𝟗 = 𝟎. 𝟗𝟓𝟎𝟖 𝑲𝒈/𝒎𝟑 

𝜌𝑑 = 1.3 × (
273

273 + 𝑇
) × (

10336 + 𝑃𝑑

10336
) = 1.3 × (

273

273 + 100
) × (

10336 + 30

10336
) 

𝝆𝒅 = 𝟏. 𝟑 × 𝟎. 𝟕𝟑 × 𝟏. 𝟎𝟎𝟐𝟗 = 𝟎. 𝟗𝟓𝟏𝟕 𝑲𝒈/𝒎𝟑 

𝑨 = 𝟑. 𝟏𝟒 ×
𝟏

𝟒
(𝒅)𝟐 = 𝟑. 𝟏𝟒 ×

𝟏

𝟒
(𝟒. 𝟒)𝟐 = 𝟏𝟓. 𝟏𝟗𝟕𝟔 𝒎𝟐 

𝑉 =
𝑘

𝜌𝑠
√2 × 𝑔 × 𝜌𝑑 × 𝑃𝑠 

𝑽 =
𝟎. 𝟖𝟒

𝟎. 𝟗𝟓𝟎𝟖
√𝟐 × 𝟗. 𝟖 × 𝟎. 𝟗𝟓𝟏𝟕 × 𝟐𝟎 = 𝟎. 𝟖𝟖 × 𝟏𝟗. 𝟑𝟏𝟓 = 𝟏𝟔. 𝟗𝟗𝟕𝟐 𝒎/𝒔 

 

𝑸 = 𝑽 × 𝑨 × 𝟔𝟎 × 𝟔𝟎 = 𝟏𝟔. 𝟗𝟗𝟕𝟐 × 𝟏𝟓. 𝟏𝟗𝟕𝟔 × 𝟔𝟎 × 𝟔𝟎 = 𝟗𝟐𝟗𝟗𝟑𝟗. 𝟗𝟐 𝒎𝟑/𝒉 

  



 



  



 



TABEL RETURN DUST (GAS LANJUTAN DARI KILN DAN PREHETER) 

 

TANGGAL RETURN DUST RATA-RATA  RETURN DUST 7% 

17/07/2017 475.27 33.27 

18/07/2017 516.07 36.12 

19/07/2017 517.59 36.23 

20/07/2017 521.59 36.51 

21/07/2017 525.33 36.77 

22/07/2017 525.59 36.79 

23/07/2017 467.42 32.72 

24/07/2017 481.27 33.69 

25/07/2017 522.29 36.56 

26/07/2017 518.07 36.26 

27/07/2017 507.98 35.56 

28/07/2017 511.52 35.81 

29/07/2017 518.61 36.3 

30/07/2017 517.36 36.22 

31/07/2017 507.51 35.53 

01/08/2017 518.1 36.27 

02/08/2017 519.82 36.39 

03/08/2017 0.77 0.05 

04/08/2017 0.77 0.05 

05/08/2017 0.48 0.03 

06/08/2017 0.48 0.03 

07/08/2017 1.49 0.1 

08/08/2017 21.61 1.51 

09/08/2017 509.39 35.66 

10/08/2017 529.33 37.05 

11/08/2017 531.5 37.21 

12/08/2017 527.79 36.95 

13/08/2017 523.67 36.66 

14/08/2017 524.3 36.7 

15/08/2017 527.09 36.9 

 

  



TABEL MATERIAL MASUK RAW MILL + RETURN DUST 

TANGGAL  MATERIAL 
MASUK RAW 
MILL RATA-
RATA (t/h) 

RETURN DUST 7 % MATERIAL MASUK EP t/h TERTANGKAP EP t/h EMISI 
kg/h 

17/07/2017 749.5 33.27 782.77 782.62 0.15 

18/07/2017 730.06 36.12 766.18 766.04 0.14 

19/07/2017 251.2 36.23 287.43 287.33 0.1 

20/07/2017 864.09 36.51 900.6 900.46 0.14 

21/07/2017 857.58 36.77 894.35 894.23 0.12 

22/07/2017 26.72 36.79 63.51 63.4 0.11 

23/07/2017 865.72 32.72 898.44 898.39 0.05 

24/07/2017 781.31 33.69 815 814.88 0.12 

25/07/2017 752.93 36.56 789.49 789.36 0.13 

26/07/2017 848.1 36.26 884.36 884.22 0.14 

27/07/2017 833.93 35.56 869.49 869.35 0.14 

28/07/2017 852.39 35.81 888.2 888.06 0.14 

29/07/2017 846.96 36.3 883.26 883.13 0.13 

30/07/2017 789.57 36.22 825.79 825.66 0.13 

31/07/2017 762.4 35.53 797.93 797.83 0.1 

01/08/2017 610.02 36.27 646.29 646.16 0.13 

02/08/2017 742.1 36.39 778.49 778.38 0.11 

03/08/2017 0 0.05 0.05 -0.02 0.07 

04/08/2017 824.24 0.05 824.29 824.15 0.14 

05/08/2017 806.76 0.03 806.79 806.65 0.14 

06/08/2017 809.34 0.03 809.37 809.24 0.13 

07/08/2017 824.12 0.1 824.22 824.09 0.13 

08/08/2017 0 1.51 1.51 1.44 0.07 

09/08/2017 828.31 35.66 863.97 863.82 0.15 

10/08/2017 839.32 37.05 876.37 876.24 0.13 

11/08/2017 882.72 37.21 919.93 919.82 0.11 

12/08/2017 267.05 36.95 304 303.86 0.14 

13/08/2017 847.34 36.66 884 883.88 0.12 

14/08/2017 806.86 36.7 843.56 843.39 0.17 

15/08/2017 788.17 36.9 825.07 824.93 0.14 

 

  



 

 

 

 

 

 


