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INTISARI

RANCANG BANGUN KONTROL SISTEM REFRIGERASI MINI AIR
COOLED CHILLER 0,5 PK MENGGUNAKAN REFRIGERAN R-404
BERBASIS PLC SCHNEIDER MODICON TM241CE24T

I[Tham Adi Ramadhan

Teknologi Rekayasa Otomasi, Sekolah Vokasi, Universitas Diponegoro

Penelitian ini bertujuan merancang sistem kontrol refrigerasi pada Mini Air Cooled
Chiller 0,5 PK menggunakan refrigeran R-404A berbasis PLC Schneider Modicon
TM241CE24T. Sistem mengintegrasikan sensor suhu RTD PT100 dan sensor
tekanan Wisner WPT-71G untuk monitoring real-time, serta menerapkan logika
kontrol On/Off dengan histeresis untuk menjaga stabilitas kompresor. Hasil
pengujian menunjukkan sistem instrumentasi memiliki akurasi tinggi dengan error
rata-rata di bawah 0,3% setelah kalibrasi. Secara termodinamika, sistem mampu
menurunkan suhu evaporator hingga -17°C dengan capaian Coefficient of
Performance (COP) aktual sebesar 4,184 dan efisiensi 86,8% relatif terhadap siklus
Carnot. Meskipun terdapat deviasi beberapa parameter dibandingkan perancangan
teoritis akibat faktor ireversibilitas, integrasi PLC terbukti berhasil memberikan

respons kontrol yang presisi dan stabil dalam menangani beban pendinginan.

Kata Kunci: Mini Air Cooled Chiller, PLC Schneider TM241CE24T, R-404A
Refrigeran, COP
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ABSTRACT

RANCANG BANGUN KONTROL SISTEM REFRIGERASI MINI AIR
COOLED CHILLER 0,5 PK MENGGUNAKAN REFRIGERAN R-404
BERBASIS PLC SCHNEIDER MODICON TM241CE24T

I[Tham Adi Ramadhan

Automation Engineering, Vocational School, Diponegoro University

This study aims to design a control system refrigeration for a 0.5 HP Mini Air
Cooled Chiller using R-404A refrigerant based on the Schneider Modicon
TM241CE24T PLC. The system integrates RTD PT100 temperature sensors and
Wisner WPT-71G pressure sensors for real-time monitoring, utilizing On/Off
control logic with a hysteresis parameter to ensure compressor stability. Test results
demonstrate high instrumentation accuracy with an average sensor error below
0.3% after calibration. Thermodynamically, the system achieved a minimum
evaporator temperature of -17°C, with an actual Coefficient of Performance (COP)
of 4,184 and a system efficiency of 86,8% relative to the Carnot cycle. Despite
efficiency deviations from the some parameters due to irreversibility factors, the
PLC integration proved effective in providing precise and stable control response

under cooling loads.

Keywords: Mini Water Chiller, PLC Schneider TM241CE24T, R-404A
Refrigerant, COP
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