DAFTAR PUSTAKA

Akusu Ohwesiri Monday, Kiin-Kabari David Barine, & Barber Lucretia Ifeoma.
(2017). Palm Kernel Separation Efficiency and Kernel Quality from Different
Methods Used in Some Communities in Rivers State, Nigeria. Journal of Food
Technology Research, 4(2), 46-53.
https://doi.org/10.18488/journal.58.2017.42.46.53

Darmawan, F., Suswatiningsih, T. E., & Dewi, C. W. A. (2022). Manajemen
Pengadaan Bahan Baku Tandan Buah Segar (TBS) di Pabrik Kelapa Sawit
(Studi Kasus di PT. Katingan Indah Utama Kotawaringin Timur Kalimantan
Tengah). AGRIFITIA: Journal of Agribusiness Plantation, 2(2), 95-1009.
https://doi.org/10.55880/aft.v2i2.285

Rosyidi, E., & Giovani, . (2024). Perbaikan Unit Hydrocyclone Menggunakan
Metode 8 Steps untuk Mengurangi Losses Kernel PT. Karya Tanah Subur.
Journal of Industrial and Engineering System, 5(1), 42-46.
https://doi.org/10.31599/kdtynt54

Zakwan, Mahyunis, Faisal Busrizal, Sembiring Arifa Sura, & Noor Faiz. (2024).
Pengaruh Suhu Pemanasan pada Stasiun Kernel Silo Dryer terhadap Mutu
Kernel di Pabrik Kelapa Sawit PT. XYZ. Jurnal Agro Fabrica, 6(1), 37-44.
https://doi.org/10.47199/jaf.v6i1.246

Hudori, M. (2018). Pengukuran Kinerja Kualitas Tandan Buah Segar (TBS) Kelapa
Sawit sebagai Bahan Baku Pabrik Kelapa Sawit (PKS). Industrial Engineering
Journal, 7(2), 1-7. https://doi.org/10.53912/iejm.v7i2.338

Hutasoit, C. (2021). Alat dan Proses Pengolahan Kelapa Sawit PT. Tasik Raja
Anglo Eastern Plantation. In Laporan Praktik Kerja Lapangan I, Politeknik
LPP Yogyakarta. https://repository.polteklpp.ac.id/id/eprint/900

Hag, I. S. (2021). Perancangan dan Pembuatan Indikator VVolume Kernel di Kernel
Storage Bin pada Stasiun Nut and Kernel Pabrik Kelapa Sawit. JURNAL
VOKASI TEKNOLOGI INDUSTRI (IVTI), 3(2), 25-35.
https://doi.org/10.36870/jvti.v3i2.241

Lubis, K. M., Mirnandaulia, M., Pardede, E., & Simanjuntak, A. R. (2025).
Perhitungan Losses Kernel Pada Stasiun Pengolahan Inti Kelapa Sawit
Dengan Menerapkan Statistical Process Control (SPC) Di PMKS PT. XYZ.
Jurnal Agroindustri, Agribisnis, Dan Agroteknologi, 4(1), 20-28.
https://doi.org/10.68115/agrotristek.v4il.234

Mustakim, & Saragih, B. D. B. (2022). Pengaruh Bukaan Blower Damper pada
LTDS (Light Tenera Dry Separator) untuk Pemisahan Cangkang, Kernel, dan
Pecahan Kernel di PT. X. ATDS Saintech Journal of Engineering, 3(2), 1-6.
https://doi.org/10.70344

Rantawi, A. B., Mahfud, A., & Situmorang, E. R. (2017). Korelasi antara Kadar Air
pada Kernel terhadap Mutu Kadar Asam Lemak Bebas Produk Palm Kernel
Oil yang dihasilkan (Studi Kasus pada PT. XYZ). Industrial Engineering
Journal, 6(1), 33-39. https://doi.org/10.29103/iej.v6i1.18449

Saputra H, D., Pardede, R. A., Persada Sinaga, D. A., Tampubolon, J., & Antoni, J.
(2025). Pengaruh Efektifitas Daya Hisap di LTDS 1 dan LTDS 2 terhadap
Losses Kernel Menggunakan Metode Gravimetri. Manufaktur: Publikasi Sub
Rumpun limu Keteknikan Industri, 3(2), 53-61.
https://doi.org/10.61132/manufaktur.v3i2.1053

49



Suminar, D. R., & Nurcahyo, N. (2020). Karakteristik Hydrocyclone untuk
Pemisahan Minyak dan Air. Jurnal Teknik Kimia Dan Lingkungan, 4(2), 133—
140. https://doi.org/10.33795/jtkl.v4i2.160

Sutiawan, A. (2024). Fabrikasi Ukuran Vortex Finder Hydrocyclone Guna
Mengurangi Kadar Kotoran (Dirt) Kernel Produksi Studi [Institut Pertanian
Stiper Yogyakarta]. https://eprints.instiperjogja.ac.id/id/eprint/781/

Sutri, R., & Zahra, F. A. (2025). Analisis Kehilangan Inti Sawit pada Alat Claybath
di PT. XYZ. SAINTI: Majalah llmiah Teknologi Industri, 22(2), 30-37.
https://doi.org/10.52759/sainti.v22i2.48

50



LAMPIRAN

Lampiran 1: Spesifikasi unit terkait hydrocyclone.

No

Gambar

Keterangan

- LTDS 1dan 2 pada line 1
dan 2:

- Merk : NOVENCO FAN

- Fan Type : CBS 630/70/R

- Fan RPM : 2400

- Rotation : LG 90

- Motor : 30 HP

- Washer drum shell keluaran
hydrocyclone line 1: 5,8
rpm.

- Washer drum shell keluaran
hydrocyclone line 2: 15,75
rpm.

- Tekanan pompa shell
keluaran hydrocyclone 1,8
bar.

- Sampel feed hydrocyclone.

- Sampel kernel keluaran
hydrocyclone.

- Sampel shell keluaran
hydrocyclone.

Gambar 4. Proses pemisahan sampel
feed hydrocyclone

Proses pemisahan sampel feed
hydrocyclone menjadi fraksi nut
utuh, nut pecah, kernel utuh,
kernel pecah, dan cangkang.
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Gambar 5. Sampel kernel keluaran
hydrocyclone

Proses pemisahan sampel kernel
keluaran hydrocyclone menjadi
fraksi nut utuh, nut pecah, kernel
utuh, kernel pecah, dan cangkang.

Gambar 6. Proses pemisahan sampel
shell keluaran hydrocyclone

Proses pemisahan sampel shell
keluaran hydrocyclone menjadi
fraksi nut utuh, nut pecah, kernel
utuh, kernel pecah, dan cangkang.
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Lampiran 2: Tabel data mentah feed hydrocyclone sebelum setting damper.

Feed Hydrocyclone

Nut Utuh Nut Pecah
No Line 1 Line 2 Line 1 Line 2
Kernel | Shell | Kernel | Shell | Kernel | Shell | Kernel | Shell
(gr) (gr) (gr) (gr) (gr) (gr) (gr) (gr)
1 5.00 16.00 0.00 1.00 11.00 | 14.00 9.00 10.00
2 5.00 7.00 3.00 7.00 8.00 7.00 12.00 8.00
3 10.00 9.00 1.00 4.00 18.00 4.00 4,00 8.00
4 3.00 7.00 0.00 2.00 21.00 | 19.00 | 4.00 6.00
5 0.00 2.00 0.00 0.00 12.00 8.00 10.00 7.00
6 2.00 6.00 4.00 11.00 | 17.00 5.00 9.00 13.00
7 2.00 9.00 1.00 3.00 10.00 9.00 1.00 7.00
8 1.80 0.20 2.00 6.00 11.00 8.00 10.00 5.00
9 3.00 15.00 0.00 1.00 19.00 | 10.00 3.00 5.00
10 7.00 5.00 0.00 0.00 19.00 | 10.00 | 4.00 3.00
11 2.00 8.00 3.00 1.00 20.00 | 13.00 5.00 1.00
12 1.00 10.00 7.00 4.00 9.00 9.00 9.00 3.00
13 | 13.00 | 28.00 0.00 0.00 22.00 | 17.00 | 13.00 5.00
14 4.00 10.00 1.00 5.00 21.00 8.00 5.00 2.00
15 1.00 9.00 4.00 1.00 10.00 5.00 8.00 3.00
16 3.00 16.00 0.00 4.00 12.00 9.00 4.00 3.00
17 9.00 20.00 3.00 2.00 15.00 | 13.00 7.00 2.00
18 1.00 4.00 5.00 4.00 15.00 | 16.00 5.00 3.00
19 1.00 6.00 4.00 3.00 15.00 4.00 2.00 1.00
20 1.00 8.00 2.00 1.00 22.00 | 13.00 6.00 3.00
Rat
a- 3.74 9.76 2.00 3.00 15.35 | 10.05 6.50 4.90
rata
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Feed Hydrocyclone

No Kernel Utuh (gr) | Kernel Pecah (gr) Shell (gr)
Linel | Line2 | Linel | Line2 | Linel | Line2
1 449.00 | 185.00 | 165.00 | 75.00 | 340.00 | 720.00
2 694.00 | 185.00 | 119.00 | 100.00 | 160.00 | 685.00
3 630.00 | 208.00 | 160.00 | 122.00 | 169.00 | 653.00
4 535.00 | 160.00 | 130.00 | 113.00 | 285.00 | 715.00
5 506.00 | 162.00 | 172.00 | 138.00 | 300.00 | 683.00
6 577.00 | 190.00 | 155.00 | 120.00 | 238.00 | 653.00
7 580.00 | 168.00 | 163.00 | 110.00 | 227.00 | 710.00
8 625.00 | 164.00 | 169.00 | 110.00 | 185.00 | 703.00
9 457.00 | 171.00 | 161.00 | 120.00 | 335.00 | 700.00
10 644.00 | 205.00 | 130.00 | 160.00 | 185.00 | 628.00
11 506.00 | 176.00 | 172.00 | 165.00 | 279.00 | 649.00
12 469.00 | 154.00 | 122.00 | 179.00 | 380.00 | 644.00
13 684.00 | 187.00 | 135.00 | 155.00 | 101.00 | 640.00
14 490.00 | 166.00 | 149.00 | 191.00 | 318.00 | 630.00
15 494.00 | 178.00 | 162.00 | 176.00 | 319.00 | 630.00
16 392.00 | 188.00 | 169.00 | 190.00 | 399.00 | 611.00
17 493.00 | 177.00 | 150.00 | 176.00 | 300.00 | 633.00
18 570.00 | 198.00 | 79.00 | 165.00 | 315.00 | 620.00
19 520.00 | 169.00 | 85.00 | 188.00 | 369.00 | 633.00
20 565.00 | 180.00 | 121.00 | 176.00 | 270.00 | 632.00
Rata-rata | 544.00 | 178.55 | 143.40 | 146.45 | 273.70 | 658.60
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Lampiran 3: Tabel data mentah shell keluaran hydrocyclone sebelum setting

damper.
Shell Keluaran Hydrocyclone
Nut Utuh Nut Pecah
No Line 1 Line 2 Line 1 Line 2
Kernel | Shell | Kernel | Shell | Kernel | Shell | Kernel | Shell
(gr) (gr) (gr) (gr) (gr) (gr) (gr) (gr)
1 1.00 9.00 3.00 5.00 2.00 9.00 5.00 6.00
2 0.30 18.70 0.00 3.00 0.30 0.70 5.00 8.00
3 2.00 3.00 2.00 6.00 3.00 3.00 4.00 11.00
4 5.00 10.00 4.00 6.00 5.00 3.00 12.00 | 26.00
5 0.00 3.00 3.00 5.00 10.00 8.00 6.00 12.00
6 3.00 5.00 1.00 9.00 4.00 8.00 13.00 | 15.00
7 2.00 5.00 2.00 4.00 3.00 5.00 5.00 9.00
8 3.00 9.00 1.00 4.00 8.00 9.00 3.00 7.00
9 3.00 13.00 1.00 4.00 3.00 5.00 4.00 15.00
10 3.00 12.00 4.00 11.00 5.00 10.00 1.00 4.00
11 2.00 15.00 4.00 6.00 1.00 8.00 3.00 2.00
12 2.00 8.00 3.00 5.00 2.00 6.00 3.00 2.00
13 6.00 15.00 3.00 2.00 9.00 13.00 6.00 3.00
14 1.00 8.00 5.00 7.00 5.00 10.00 2.00 4.00
15 1.00 8.00 4.00 8.00 5.00 6.00 3.00 7.00
16 3.00 15.00 0.00 3.00 5.00 7.00 7.00 4.00
17 8.00 23.00 1.00 5.00 3.00 8.00 5.00 3.00
18 2.00 17.00 1.00 2.00 4.00 11.00 2.00 3.00
19 1.00 4.00 2.00 4.00 3.00 6.00 5.00 7.00
20 1.00 15.00 3.00 7.00 6.00 13.00 | 4.00 5.00
Rat
a- 2.47 10.79 2.35 5.30 4.32 7.44 4.90 7.65
rata
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Shell Keluaran Hydrocyclone

No Kernel Utuh (gr) | Kernel Pecah (gr) Shell (gr)
Linel | Line2 | Linel | Line2 | Linel | Line2
1 10.00 | 10.00 | 15.00 | 20.00 | 954.00 | 951.00
2 4.00 8.00 11.00 | 21.00 | 965.00 | 955.00
3 11.00 9.00 13.00 | 19.00 | 965.00 | 949.00
4 20.00 8.00 20.00 | 48.00 |937.00 | 896.00
5 20.00 5.00 15.00 | 42.00 | 944.00 | 927.00
6 11.00 | 12.00 | 16.00 | 25.00 | 953.00 | 925.00
7 12.00 8.00 11.00 | 18.00 | 962.00 | 954.00
8 13.00 | 4.00 15.00 | 20.00 | 943.00 | 961.00
9 12.00 5.00 11.00 | 80.00 | 953.00 | 891.00
10 11.00 8.00 17.00 | 15.00 | 942.00 | 957.00
11 19.00 | 12.00 | 32.00 | 23.00 |923.00 | 950.00
12 12.00 | 11.00 | 19.00 | 27.00 | 951.00 | 949.00
13 15.00 7.00 14.00 | 35.00 | 928.00 | 944.00
14 17.00 9.00 18.00 | 18.00 | 941.00 | 955.00
15 13.00 | 4.00 11.00 | 26.00 | 956.00 | 948.00
16 23.00 | 10.00 | 13.00 | 17.00 |934.00 | 959.00
17 21.00 7.00 16.00 | 14.00 | 921.00 | 965.00
18 25.00 9.00 20.00 | 23.00 |921.00 | 960.00
19 28.00 6.00 21.00 | 21.00 |937.00 | 955.00
20 22.00 8.00 21.00 | 25.00 |922.00 | 948.00
Rata-rata | 15.95 8.00 16.45 | 26.85 | 942.60 | 944.95
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Lampiran 4: Tabel data mentah feed hydrocyclone sesudah setting damper.

Feed Hydrocyclone

Nut Utuh Nut Pecah
No Line 1 Line 2 Line 1 Line 2
Kernel | Shell | Kernel | Shell | Kernel | Shell | Kernel | Shell
(gr) (gr) (gr) (gr) (gr) (gr) (gr) (gr)
1 7.00 4.00 3.00 1.00 13.00 5.00 5.00 3.00
2 11.00 5.00 0.00 1.00 20.00 4.00 3.00 1.00
3 6.00 3.00 0.00 0.00 18.00 6.00 5.00 1.00
4 3.00 0.00 1.00 0.00 16.00 8.00 5.00 4.00
5 6.00 2.00 5.00 0.00 11.00 2.00 2.00 2.00
6 3.00 5.00 1.00 0.00 19.00 5.00 2.00 2.00
7 5.00 3.00 0.00 2.00 23.00 4.00 1.00 1.00
8 3.00 0.00 0.00 1.00 15.00 2.00 4.00 1.00
9 4.00 2.00 4.00 0.00 17.00 4.00 3.00 1.00
10 3.00 1.00 1.00 0.00 10.00 2.00 3.00 3.00
11 6.00 5.00 2.00 1.00 11.00 8.00 9.00 6.00
12 | 16.00 | 12.00 0.00 0.00 19.00 7.00 2.00 2.00
13 7.00 2.00 0.00 0.00 15.00 9.00 2.00 1.00
14 2.00 1.00 0.00 0.00 17.00 4.00 2.50 0.50
15 6.00 4.00 3.00 1.00 12.00 6.00 5.00 1.00
16 3.00 6.00 8.00 3.00 25.00 7.00 9.00 2.00
17 | 12.00 5.00 4.00 1.00 21.00 7.00 2.00 1.00
18 3.00 1.00 2.00 1.00 13.00 5.00 3.00 1.00
19 3.00 2.00 0.00 0.00 6.00 3.00 2.00 1.00
20 2.00 1.00 2.00 1.00 18.00 7.00 2.00 1.00
Rat
a- 5.55 3.20 1.80 0.65 15.95 5.25 3.58 1.78
rata
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Feed Hydrocyclone

No Kernel Utuh (gr) | Kernel Pecah (gr) Shell (gr)
Linel | Line2 | Linel | Line2 | Linel | Line2
1 163.00 | 100.00 | 270.00 | 90.00 |538.00 | 798.00
2 103.00 | 178.00 | 289.00 | 75.00 |568.00 | 742.00
3 155.00 | 167.00 | 267.00 | 43.00 |545.00 | 784.00
4 135.00 | 156.00 | 310.00 | 137.00 | 528.00 | 697.00
5 134.00 | 189.00 | 311.00 | 80.00 |534.00 | 722.00
6 178.00 | 179.00 | 265.00 | 110.00 | 525.00 | 706.00
7 180.00 | 210.00 | 248.00 | 39.00 |537.00 | 747.00
8 168.00 | 203.00 | 290.00 | 145.00 | 522.00 | 646.00
9 165.00 | 318.00 | 230.00 | 128.00 | 578.00 | 546.00
10 145.00 | 226.00 | 255.00 | 154.00 | 584.00 | 613.00
11 178.00 | 180.00 | 231.00 | 80.00 |561.00 | 722.00
12 167.00 | 89.00 | 277.00 | 179.00 | 502.00 | 728.00
13 110.00 | 92.00 | 291.00 | 213.00 | 566.00 | 692.00
14 118.00 | 165.00 | 311.00 | 150.00 | 547.00 | 682.00
15 109.00 | 178.00 | 321.00 | 128.00 | 542.00 | 684.00
16 189.00 | 356.00 | 301.00 | 49.00 | 469.00 | 573.00
17 191.00 | 216.00 | 299.00 | 133.00 | 465.00 | 643.00
18 171.00 | 159.00 | 273.00 | 119.00 | 534.00 | 715.00
19 169.00 | 185.00 | 245.00 | 136.00 | 572.00 | 676.00
20 177.00 | 159.00 | 281.00 | 166.00 | 514.00 | 669.00
Rata-rata | 155.25 | 185.25 | 278.25 | 117.70 | 536.55 | 689.25

58




Lampiran 5: Tabel data mentah shell keluaran hydrocyclone sesudah setting

damper.
Shell Keluaran Hydrocyclone
Nut Utuh Nut Pecah
No Line 1 Line 2 Line 1 Line 2

Kernel | Shell | Kernel | Shell | Kernel | Shell | Kernel | Shell
(gr) (gr) (gr) (gr) (gr) (gr) (gr) (gr)
1 5.00 4.00 1.00 1.00 7.00 5.00 2.00 1.00
2 7.00 6.00 0.00 0.00 9.00 6.00 4.00 1.00
3 3.00 3.00 2.00 2.00 2.00 5.00 2.00 2.00
4 6.00 4.00 1.00 3.00 2.00 2.00 6.00 3.00
5 3.00 2.00 0.00 1.00 3.00 2.00 3.00 2.00
6 2.00 1.00 0.00 0.00 3.00 4.00 3.00 2.00
7 4.00 2.00 1.00 1.00 4.00 4.00 5.00 3.00
8 4.00 4.00 2.00 2.00 5.00 3.00 5.00 3.00
9 2.00 2.00 1.00 2.00 4.00 6.00 4.00 3.00
10 3.00 1.00 1.00 1.00 4.00 4.00 3.00 2.00
11 7.00 4.00 1.00 1.00 8.00 6.00 2.00 1.00
12 9.00 14.00 0.60 0.40 9.00 6.00 5.00 2.00
13 4.00 7.00 2.00 1.00 3.00 4.00 2.00 1.00
14 6.00 5.00 3.00 2.00 3.00 2.00 7.00 4.00
15 8.00 4.00 3.00 1.00 3.00 4.00 3.00 1.00
16 6.00 5.00 0.00 0.00 8.00 8.00 0.00 0.00
17 6.00 5.00 6.00 3.00 6.00 8.00 13.00 5.00
18 3.00 1.00 5.00 2.00 5.00 2.00 5.00 3.00
19 2.00 1.00 1.00 1.00 3.00 2.00 2.00 1.00
20 3.00 2.00 0.00 0.00 8.00 6.00 3.00 2.00

Rat
a- 4.65 3.85 1.53 1.22 4,95 4.45 3.95 2.10

rata
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Shell Keluaran Hydrocyclone

No Kernel Utuh (gr) | Kernel Pecah (gr) Shell (gr)
Linel | Line2 | Linel | Line2 | Linel | Line2
1 7.00 2.00 17.00 | 55.00 | 955.00 | 938.00
2 7.00 8.00 16.00 | 17.00 | 949.00 | 970.00
3 6.00 2.00 13.00 | 16.00 | 968.00 | 974.00
4 4.00 3.00 14.00 | 14.00 | 968.00 | 970.00
5 8.00 2.00 15.00 | 28.00 | 967.00 | 964.00
6 9.00 7.00 14.00 | 15.00 | 967.00 | 973.00
7 4.00 6.00 16.00 | 22.00 | 966.00 | 962.00
8 4.00 4.00 17.00 | 23.00 | 963.00 | 961.00
9 9.00 3.00 15.00 | 28.00 | 962.00 | 959.00
10 9.00 3.00 15.00 | 27.00 | 964.00 | 963.00
11 8.00 0.00 19.00 | 61.00 | 948.00 | 934.00
12 8.00 10.00 9.00 28.00 | 945.00 | 954.00
13 7.00 3.00 11.00 | 21.00 | 964.00 | 970.00
14 3.00 5.00 8.00 19.00 | 973.00 | 960.00
15 4.00 5.00 13.00 | 12.00 | 964.00 | 975.00
16 9.00 9.00 12.00 | 31.00 | 952.00 | 960.00
17 5.00 5.00 13.00 | 45.00 | 967.00 | 923.00
18 7.00 6.00 18.00 | 24.00 | 964.00 | 955.00
19 11.00 0.00 17.00 | 29.00 |964.00 | 966.00
20 13.00 | 13.00 | 18.00 | 19.00 | 950.00 | 963.00
Rata-rata | 7.10 4.80 1450 | 26.70 | 961.00 | 959.70
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