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ABSTRAK

Nama : Ahmad Najahul Khoir

Program Studi : Teknik Fisika

Judul : RANCANG BANGUN PENGENDALI TEMPERATURE PLATE

HEAT EXCHANGERMENGGUNAKAN PID CONTROL

Plant Saponifikasi adalah fasilitas industri yang memproduksi sabun. Bahan baku
sebelum memasuki Reaktor melewati Plate Heat Exchanger (PHE) digunakan
untuk mentransfer panas antara dua material tanpa mencampur secara fisik.
Sistem tersebut tidak ada pengendalian temperatur dan nilai temperatur naik 50%
dari set point sebelumnya 90⁰C menjadi 135⁰C. sehingga mendorong Peneliti
untuk berinovasi yaitu pembuatan sistem control temperature baru dengan sensor
temperatur PT100 dan Aktuator berupa Control valve dengan controller berupa
SCADA dengan metode Control yang dipilih yaitu PID Ziegler Nichols atau
Cohen-Coon. Hasil dari pengujian dan pengambilan data dengan cara membuat
sistem osilasi stabil dengan KP 20 dengan waktu periode 69 detik didapatkan nilai
tuning yang paling optimum dari metode Ziegler Nichols Jenis kontrol PID
dengan Parameter KP 12, KI 34.5 dan KD 8.65 dengan hasil Error Steady State
(Ess) 0%, Rise Time (Tr) 154 detik dan Settling Time (Ts) 154 detik. Sedangkan
Nilai Optimum dari metode Cohen-Coon setelah dilakukan pengambilan data
dengan parameter Nilai Gain 1, waktu dead time 3 detik dan Rise time 16 detik
didapatkan Jenis kontrol PI dengan Parameter KP 1.96 dan KI 22.017 dengan
hasil Error Steady State (Ess) 0.44%, Rise Time (Tr) 56 detik dan Settling Time
(Ts) 98 detik.

Kata Kunci : Plate Heat Exchanger, Temperature, PID, Ziegler Nichols,
Cohen-Coon.
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ABSTRACT

Name : Ahmad Najahul Khoir

Study Program: Physic Engineering

Title :DESIGN AND DEVELOPMENT OF PLATE HEAT EXCHANGER

TEMPERATURE CONTROLLER USING PID CONTROL

Saponification Plant is an industrial facility that produces soap. The raw
materials pass through a Plate Heat Exchanger (PHE) before entering the
reactor. The PHE is one of the essential devices in the industry, used to transfer
heat between two materials without physically mixing them. However, the system
lacks temperature control, and the temperature increased by 50% from the
previous set point of 90⁰C to 135⁰C. This prompted researchers to innovate by
creating a new temperature control system using a PT100 temperature sensor and
an actuator in the form of a control valve, with the controller being a SCADA
system. The chosen control method is PID using either the Ziegler-Nichols or
Cohen-Coon methods. The results from testing and data collection, achieved by
creating a stable oscillation system with a Kp of 20 and a period time of 69
seconds, indicated that the most optimal tuning value from the Ziegler-Nichols
method was for a PID control type with parameters Kp 12, Ki 34.5, and Kd 8.65,
resulting in a Steady State Error (Ess) of 0%, a Rise Time (Tr) of 154 seconds, and
a Settling Time (Ts) of 154 seconds. Meanwhile, the optimal values from the
Cohen-Coon method, after data collection with a gain value of 1, dead time of 3
seconds, and a rise time of 16 seconds, indicated a PI control type with
parameters Kp 1.96 and Ki 22.017, resulting in a Steady State Error (Ess) of
0.44%, a Rise Time (Tr) of 56 seconds, and a Settling Time (Ts) of 98 seconds.

Keyword : Plate Heat Exchanger, Temperature, PID, Ziegler Nichols,
Cohen-Coon.
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