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ABSTRAK

PERANCANGAN SISTEM PENGENDALIAN TEMPERATUR PADA
DIGESTER PEMBUATAN PULP TIPE BATCH

Umi Nopitasari, 2021, 47 Halaman, 9 Tabel, 21 Gambar

Peningkatan produksi pulp dengan kebutuhan bahan baku tidak seimbang,
dimana proses pembentukan kayu membutuhkan waktu yang lama, namun
produksi pulp terus meningkat. Oleh karena itu, dibutuhkan bahan baku alternatif
selain kayu yaitu Tandan kosong kelapa sawit dan pelepah pisang. Proses
pemasakan pulp sangat menentukan berjalannya proses dan juga berpengaruh
terhadap penentuan kualitas pulp yang dihasilkan, sehingga dilakukan
perancangan sistem pengendalian temperatur on/off otomatis sebagai pelengkap
pada alat digester pembuatan pulp tipe batch yang mudah dioperasikan, efektif
dan aman. Metode penelitian diawali dengan dengan merancang sistem
pengendalian temperatur yang meliputi kontroler, transduser, termokopel, dan
heater. Kemudian diuji kinerja pengendalian tersebut dengan pembuatan pulp.
Parameter penelitian ini ialah variasi suhu dan temperatur di dalam digester
dengan waktu pengamatan setiap 30 detik pada kondisi temperatur set point
100°C, 105°C, 110°C, 115°C dan 120°C. Hasil pengujian menunjukkan bahwa
dengan menggunakan mode pengendali on/off otomatis memiliki error
pengukuran 0,875°C, histerisis +1 , control lag rata-rata 96 detik dan periode
osilasi rata-rata 9,7 menit. Selain itu, penerapan sistem pengendali temperatur
melalui pembuatan pulp menghasilkan rendeman pulp sebesar 52,56% dan kadar
selulosa 55,74%.

Kata kunci: Sensor, Temperatur, Controller, Digester, Pulp.



ABSTRACT

DESIGN OF TEMPERATURE CONTROL SYSTEM
ON BATCH TYPE PULP DIGESTER

Umi Nopitasari, 2021, 47 Halaman, 9 Tabel, 21 Gambar

The increase in pulp production with the need for raw materials is not
balanced, where the wood formation process takes a long time, but pulp
production continues to increase. Therefore, alternative raw materials other
than wood are needed, namely oil palm empty fruit bunches and banana midribs.
The pulp cooking process greatly determines the process and also affects the
quality of the pulp produced, so that an automatic on/off temperature control
system is designed as a complement to the batch type pulp digester which is easy
to operate, effective and safe. The research method begins with designing a
temperature control system that includes a controller, transducer, thermocouple,
and heater. Then tested the control by making pulp. The parameters of this
research are variations in temperature and temperature in the digester with
observations every 30 seconds at temperature set point conditions of 100°C,
105°C, 110°C, 115°C and 120°C. The test results show that using an automatic
on/off mode controller has a measurement error of 0.8750C, an average
hysteresis control lag of 96 seconds and an average oscillation period of 9.7
minutes. In addition, the application of a temperature control system through
pulping resulted in a pulp yield of 52.56% and cellulose 55.74%.

Keywords : Sensor, Temperature, Controller, Digester, Pulp.
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MOTTO

There is no incurable disease except laziness. There is no useless
medicine other than lack of knowledge.

(Ibnu Sina)

life is like riding a bicycle. To keep your balance,
you have to keep moving.

(Albert Einstein)

Kita lebih kuat dari apa yang kita bayangkan
(Najwa Shihab)

The pain you feel today will be the strength you feel tomorrow

(Nicole)

If we believe in a possibility and a hope,
even when the unexpected happens,
we will not lose our way. But we will discover something new.

(Kim Namjoon, BTS)

Jangan pernah berhenti berusaha, jangan pernah berhenti menyerah.
Harimu akan datang.

(Anonymous)
Jika kamu merasa ingin menyerah, lihat kembali seberapa jauh kamu

sudag berjuang

(Anon)
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