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LAMPIRAN SPESIFIKASI ALAT 

 

1. Spesifikasi alat PLTBg Sei Mangkei 

 

No Alat Spesifikasi Gambar 

1 Rotary Screen 1. Kapasitas = 40 M3 / h 

2. Size = 970 x 3600 Mm 

3. Operating press = 1 Atm 

4. Operating temperatur = 80 0C 

5. Kecepatan = 25 Rpm 

6. Power = 2,2 Kw 

 

2 Cooling Tower 1. Kapasitas = 2450000 Kcal/ h 

2. Size = 3,18 x 5,46 x 3,82 M 

3. Operating press = 1 Atm 

4. Operatng temperatur (in) = 80 0C 

5. Operating temperatur (out) = 40 0C 

6. Power = 2 x 7,5 Kw 
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3 Covered Anaerobik 1. Kapasitas = 48500 M 

2. Size = 104,846 x 79,316 M 

3. Operating Press = 2 mbrag 

4. Operating temperatur = 40 0C 

 

4 Buffer Tank 1. Kapasitas = 1200 nM3/h 

2. Size = 1,1 x 2,1 ID x M 

3. Operating Press = 0 mbrag 

4. Operating Temperatur = 40 0c 

 

5 Water Chiller 1. Duty = 12970 Kcal/h 

2. Operating Press (shell) = 3 barg 

3. Operating tempertur (in) shell = 12 0C 

4. Operating temperatur (out) shell = 7 C 

5. Kapasitas =1200 Nm3/h 

6. Power 9,21 Kw 

 



128 
 

 

6 Bioscrubber 1. Kapasitas = 1200 nM3/h 

2. Size = 3,5 x12,5 ID x M 

3. Operarting press = 0 mbarg 

4. Operarting temperatur = 40 0C 

 

 

7 Biogas Dry Cooler 1. Kapasitas = 1200 nM3/h 

2. Duty = 12970 Kcal/ h 

3. Operating press shell = 3 mbrag 

4. Operating press tube = -5 mbrag 

5. Operating Temperatur (in) shell = 7 0C 

6. Operating Tempertur (out) shell = 12 0C 

7. Operating Temperatur (in) tube = 40 0C 

8. Operating Temperatur (out) tube = 15 0C 
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2. Spesifikasi Unit Transportasi 

 

No Alat Spesifikasi Gambar 

1. Pompa 1. Type : KS – SE3 

2. Model : SEK 50R 

3. Impeller size : 254 mm 

4. Daya motor : 11 kW 

5. Material : Stainless Steel 

6. Kapasitas : 40 m3/h 

7. Power :2 x11 kw 

 

2. Blower 1. Type : CM 400.3.0.0.36 

2. Inlet pressure : 1013 hPa 

3. Outlet pressure : 225 hPa 

4. Daya : 18.5 kW 

5. Speed : 5850 rpm 

6. Temperature : -20 / 40 oC 

7. Material : Aluminium alloy 
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𝑘 𝑥 3,5+273 𝑘 

LAMPIRAN PERHITUNGAN 
 

1. Perhitungan Laju Alir Freon (Mfreon) 

M freon = 
𝐶𝑃 𝑓𝑟𝑒𝑜𝑛 𝑥 ∆𝑡 𝑓𝑟𝑒𝑜𝑛 

𝑄 

1,8 
 𝑘𝑗  

( ) 

M freon = 𝑘𝑔.𝑘  
0,28 𝑘𝑔 

 
 

 
= 1777,50 kg/jam 

Keterangan : 

M freon = laju alir freon (kg/jam) 

Cp Freon  = Specific Heat Capacity freon R-410 a (1,8 kj/kg.k ) 

∆𝑡 𝑓𝑟𝑒𝑜𝑛  = perubahan suhu pada freon (k) 

Q = kapasitas pendingan dari spesifikasi alat (0,28 Kg) 

 

 

2. Perhitungan Daya Kompresor (P) 

P = M freon x (h2 -h1) 

1000 

P = 1777,50 kg/jam x (415-250) kg/jam = 293,29 kw 

1000 
Keterangan : 

M freon = laju alir freon (kg/jam) 

H1 = nilai entalphy dari suhu masuk dan tekanan masuk (kj/kg) 

H2 = nilai entalphy dari suhu keluar dan tekanan keluar (kj/kg) 

1000  = konversi watt ke kw 

 

3. Perhitungan h1,h2, dan h3 dilihat dari diagram p dan h 
 

 

Keterangan : 

H1 = nilai entalphy dari suhu masuk dan tekanan masuk (kj/kg) 
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H2 = nilai entalphy dari suhu keluar dan tekanan keluar (kj/kg) 

H3 = nilai entalphy dari suhu masuk dan tekanan keluar (Kj/kg) 

4. Perhitungan Beban Pendingin (Q) 

Q = M freon x (h1 -h3) 

1000 

P = 1777,50 kg/jam x (250-149,80) kg/jam = 178,11 kw 

1000 

 

Keterangan : 

M freon = laju alir freon (kg/jam) 

H1 = nilai entalphy dari suhu masuk dan tekanan masuk (kj/kg) 

H3 = nilai entalphy dari suhu masuk dan tekanan keluar (kj/kg) 

1000  = konversi watt ke kw 
 

 

5. perhitungan nilai COP 
 

 

 

COP = 
𝑃 𝑘𝑜𝑚𝑝𝑟𝑒𝑠𝑜𝑟 

𝑄 𝑏𝑒𝑏𝑎𝑛 𝑝𝑒𝑛𝑑𝑖𝑛𝑔𝑖𝑛 

COP = 
293,12 𝑘𝑤 

178,11 𝑘𝑤 
= 1,65 

Keterangan 

P kompresor = daya kompresor (kw) 

Q = beban pendingin (kw) 
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