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ABSTRAK

ANALISA PENGARUH VARIASI SUSUNAN PIPA KONDENSOR, MASSA
REFRIGERANT, DAN KECEPATAN ALIRAN UDARA KONDENSOR
TERHADAP PERFORMA KULKAS R-600A

Penelitian ini bertujuan untuk menganalisis pengaruh variasi susunan pipa
kondensor, massa refrigeran, dan kecepatan aliran udara kondensor terhadap
performa kulkas yang menggunakan refrigeran R-600a. Variasi susunan pipa
kondensor yang digunakan yaitu U10, U12, dan U14, dengan massa refrigeran
sebesar 46 gram, 48 gram, dan 50 gram, serta kecepatan putaran kipas kondensor
1000 rpm, 1200 rpm, dan 1300 rpm. Parameter yang diamati meliputi laju aliran
massa refrigeran (m), kerja kompresor (W), kapasitas pelepasan panas kondensor
(Qc), serta Coefficient of Performance (COP). Analisis dilakukan berdasarkan data
entalpi pada setiap titik siklus refrigerasi dan hasil pengujian performa sistem
pendingin. Hasil penelitian menunjukkan bahwa peningkatan jumlah susunan pipa
kondensor dan massa refrigeran cenderung meningkatkan kemampuan pelepasan
panas pada kondensor sehingga berdampak pada peningkatan performa sistem.
Konfigurasi terbaik diperoleh pada susunan pipa kondensor U14 dengan massa
refrigeran 50 gram dan kecepatan aliran udara kondensor 1300 rpm yang
menghasilkan laju aliran massa refrigeran sebesar 0,0184 kg/s, kerja kompresor
sebesar 1,32 kW, kapasitas pelepasan panas kondensor sebesar 5,65 kW, dan nilai
COP tertinggi sebesar 4,28. Sementara itu, performa terendah terjadi pada susunan
pipa kondensor U10 dengan massa refrigeran 48 gram dan kecepatan 1000 rpm yang
menghasilkan COP sebesar 3,27. Secara umum, peningkatan kecepatan aliran udara
kondensor memperbaiki proses kondensasi dan meningkatkan efisiensi sistem,
terutama pada susunan pipa kondensor yang lebih panjang. Hasil penelitian ini
menunjukkan bahwa kombinasi susunan pipa kondensor, massa refrigeran, dan
kecepatan aliran udara kondensor memiliki pengaruh signifikan terhadap kinerja dan
efisiensi energi kulkas berbasis refrigeran R-600a.

Kata kunci: Kulkas, R-600a, Pipa Kondensor, Massa Refrigeran, Kecepatan
Aliran Udara Kondensor, COP, Performa Sistem Pendingin.
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ABSTRACT

ANALYSIS OF THE EFFECT OF CONDENSER PIPE CONFIGURATION,
REFRIGERANT CHARGE, AND CONDENSER AIRFLOW VELOCITY ON
THE PERFORMANCE OF AN R-600a REFRIGERATOR

This study aims to analyze the effects of condenser pipe configuration, refrigerant
charge, and condenser airflow velocity on the performance of a refrigerator using
R-600a refrigerant. The condenser pipe configurations investigated were U10, U12,
and U14, with refrigerant charges of 46 g, 48 g, and 50 g, and condenser fan speeds
of 1000 rpm, 1200 rpm, and 1300 rpm. The observed parameters included the
refrigerant mass flow rate (rz), compressor work (W), condenser heat rejection
capacity (Qc), and Coefficient of Performance (COP). The analysis was conducted
based on enthalpy data at each point of the refrigeration cycle and the performance
test results of the cooling system.The results indicate that increasing the number of
condenser pipe passes and the refrigerant charge tends to enhance the condenser's
heat rejection capability, thereby improving overall system performance. The
optimum configuration was achieved with the U14 condenser pipe arrangement, a
refrigerant charge of 50 g, and a condenser airflow velocity corresponding to a fan
speed of 1300 rpm. This configuration produced a refrigerant mass flow rate of
0,0184 kg/s, compressor work of 1,32 kW, condenser heat rejection capacity of 5,65
kW, and the highest COP value of 4,28. In contrast, the lowest performance was
obtained with the U10 condenser pipe arrangement, a refrigerant charge of 48 g,
and a fan speed of 1000 rpm, resulting in a COP of 3,27. In general, increasing the
condenser airflow velocity improved the condensation process and enhanced system
efficiency, particularly for longer condenser pipe configurations. The findings
demonstrate that the combination of condenser pipe configuration, refrigerant
charge, and condenser airflow velocity has a significant effect on the performance
and energy efficiency of an R-600a refrigerator.

Keywords: Refrigerator, R-600a, Condenser Pipe Configuration, Refrigerant
Charge, Condenser Airflow Velocity, Coefficient of Performance (COP),
Refrigeration System Performance.
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