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ABSTRAK

Alfarisi Haadi. 2212001. Evaluasi Kinerja Cooling Tower Pada Fraksinasi Plant PT
Padang Raya Cakrawala. Dosen Pembimbing: Dwi Kemala Putri, S.Si,M.T__
Padang Raya Cakrawala merupakan perusahaan produksi yang bergerak di bidang
pengolahan minyak kelapa sawit di bawah Apical Group, dengan tujuan
menganalisis kinerja cooling tower pada fraksinasi plant. Metode penelitian
meliputi pengumpulan data lapangan, pengukuran parameter operasi seperti
temperature range, approach, dan kapasitas pendinginan, serta evaluasi kinerja
berdasarkan perhitungan Cooling Tower Efficiency. Hasil analisis menunjukkan
bahwa kinerja cooling tower dipengaruhi oleh temperature range, kapasitas
pendinginan, dan kondisi operasi, di mana peningkatan temperature range
umumnya berbanding lurus dengan efektivitas pendinginan, sedangkan nilai
approach yang terlalu besar dapat menurunkan kinerja. Efisiensi optimum dicapai
ketika temperature range berada dalam spesifikasi desain pabrik dengan kapasitas
pendinginan mendekati nilai desain. Secara keseluruhan, cooling tower di fraksinasi
plant PT Padang Raya Cakrawala beroperasi dengan efisiensi yang baik, meskipun
masih terdapat peluang peningkatan melalui optimasi laju alir air sirkulasi dan
penyesuaian kecepatan aliran udara pendingin. Temuan ini diharapkan dapat
menjadi masukan bagi perusahaan dalam pengelolaan dan pemeliharaan cooling
tower, sekaligus sebagai referensi teknis dalam kajian sistem utilitas industri

pengolahan minyak kelapa sawit.

Kata kunci: Cooling tower, fraksinasi, efisiensi, temperature range, approach,

kapasitas pendinginan.
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ABSTRACK

Alfarisi Haadi. 2212001. Performance Evaluation of the Cooling Tower in the
Fractionation Plant of PT Padang Raya Cakrawala. Supervisor: Dwi Kemala
Putri, S.Si., M.T

Padang Raya Cakrawala is a production company engaged in palm oil processing
under the Apical Group, with the objective of analyzing the performance of the
cooling tower in the fractionation plant. The research method included field data
collection, measurement of operational parameters such as temperature range,
approach, and cooling capacity, as well as performance evaluation based on
Cooling Tower Efficiency calculations. The analysis showed that cooling tower
performance is influenced by temperature range, cooling capacity, and operating
conditions, where an increase in temperature range generally correlates positively
with cooling efficiency, while an excessively high approach value can reduce
performance. Optimum efficiency was achieved when the temperature range was
within the plant’s design specifications and the cooling capacity was close to its
design value. Overall, the cooling tower in the fractionation plant of PT Padang
Raya Cakrawala operated with good efficiency, although there is still potential for
improvement through optimization of circulating water flow rate and adjustment of
cooling air velocity. These findings are expected to provide input for the company
in managing and maintaining cooling tower operations, as well as serving as a
technical reference in the study of utility systems in the palm oil processing industry.

Keywords: Cooling tower, fractionation, efficiency, temperature range, approach,
cooling capacity
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Puji syukur kepada Tuhan Yang Maha Esa atas rahmat dan kehadirat-Nya
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pihak-pihak lain yang berkepentingan

Padang, 31 Maret
2025

Jr=a

Alfarisi Haadi

v



DAFTARISI

ABSTRAK ...ttt sttt sttt et sb et et ae et i
ABSTRACK ...ttt ettt st b ettt iii
KATAPENGANTAR. ...ttt e v
DAFTAR ISttt sttt et sttt et s v
DAFTAR GAMBAR ...ttt see e vi
DAFTAR TABEL......ooiioiiieeeeeeee ettt vii
BAB I PENDAHULUAN. ..ottt sttt 1
1.1 Latar belakang..........cc.ooiiiiiiiiiiiiiee e 1
1.2 Tujuan Penelitian...........cccueeovieriiiiiieiieeieesie et seneens 3
1.3 Batasan Masalah...........cccoooiiiiiiiiiiiiee e 3
BAB II TINJAUAN PUSTAKA. .....eeoeeieteeetetee ettt 4
2.1 Definisi Cooling TOWET.......cccccoiiiirieniiiinieeeeee et 4
2.2 Fungsi Cooling TOWET........cceeeuieiieiiieiieeieesieeeeeeieeeveeaeeseveeaeessseenneens 5
2.3 Prinsip kerja CooliNg tOWET..........ccvierieerieeiienieeieeeeeereeereeiee e ereessveeseens 6
2.4 Tipe-tipe CoOlNG TOWET......ccceeiiiiiieieeiieieeieee e 7
2.5 Komponen Cooling TOWET..........cceerieriierieniieniieeieesieeseeesieesaeeseeseneeseens 13
2.6  Faktor Pengaruh Kinerja Cooling TOWET........ccccecuerieneniicnienenicneenen. 18
BAB Il METEDOLOGI PERCOBAAN.......ccctiiiiiteierieeee et 20
3.1 Waktu dan Tempat Penelitian............cccooveeiiiiiiiniiniiiiieceeeeeee 20
3.2 Prosedur Penelitian...........ccoceiiiieniiiiiiiniiiiieeeeee e 20
3.3 Data Pengamatan............ccccueeeriiieeiiieeiieeciie ettt 20
3.4 Metode ANALISIS.....cc.eiiiieiieeiieiie ettt 21
BAB IV HASIL DAN PEMBAHASAN.......oooiiiiieeee e 24
4.1 HASTL e 24
4.2 Pembahasan...........cccoooiiiiiiiiiiiie e 24
BAB V PENUTUP......ootiitiiieeese ettt 32
5.1 KeSTMPUIAN.......cciiiiciiiccie et e 32
5.2 SATANL ..ttt ettt 34
DAFTAR PUSTAKA. ...ttt sttt e 35
LAMPIRAN PERHITUNGAN........cccceviieiiiennne Error! Bookmark not defined.



DAFTAR GAMBAR

Gambar 1. 1 Temperatur Range dan Approach............cccoeveeiiiiiiiniiininicienee 4
Gambar 1. 2 Skema Menara Pendingin.............ccoevveevieenieeiiienieeieeniie e eve e 6
Gambar 1. 3 Cooling Tower Aliran Angin Alami Aliran Lawan Arah..................... 8
Gambar 1. 4 Cooling Tower Aliran Angin Alami Aliran Silang Arah..................... 9
Gambar 1. 5 Tipe Aliran Angin DOrong............cccecveevueenirerieeniieenieeieesee e eveeens 10
Gambar 1. 6 Tipe Aliran Angin TariK..........ccoceeviiriiniiiiniinieenccececeae 10
Gambar 1. 7 Menara Pendingin Basah-Kering............cccoccveviiviiiinieniiieniecieeens 13
Gambar 1. 8 Jenis Splash Fill.........ccccooeviiiiiiiiiiieiiicieeeeeeee e 14
Gambar 1. 9 Jenis Fill Film (Non Splash)..........ccoooiiiiiiiiiiiee 15
Gambar 1. 10 Grafik Pengaruh Temperature Range Terhadap Efektivitas Cooling
TOWET ..ttt et 26
Gambar 1. 11Grafik Hubungan Kapasitas Pendingin dengan Efesiensi
Perpindahan Panas............ccooooviiiiiiiciiiece e e 29
Gambar 1. 12 Grafik Pengaruh Kapasitas Pendingin Terhadap Efektivitas Cooling
TOWET ...t sttt 30

Vi



DAFTAR TABEL

Tabel 1. 1 Data Spesifikasi Cooling TOWET...........ccccecuereriiiniinieiienicneeeneeeeeenen 20
Tabel 1. 2 Data Desain Cooling TOWET........c.cccvirieriiienieeiieie et eiee e 21
Tabel 1. 3 Data Pengamatan Cooling TOWET..........c.ccccueeviieriienienieeiieeee e 21
Tabel 1. 4 Data Densitas dan Cp Temperatur Air Keluar............ccoccoeveeniinenine 21
Tabel 1. 5 Data Hasil Evaluasi Kinerja Cooling TOWeT...........ccceevervieniienieennnens 24

vii



	LAPORAN  TUGAS AKHIR 
	DI PT PADANG RAYA CAKRAWALA ( APICAL GROUP)
	2025

	LEMBAR PENGESAHAN LAPORAN TUGAS AKHIR
	ABSTRAK
	ABSTRACK
	KATA PENGANTAR
	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL

