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ABSTRAK 

 

ANALISA PENGARUH MASSA REFRIGERAN, DIAMETER FAN 

KONDENSOR, DAN PANJANG PIPA KAPILER TERHADAP PERFORMA 

KULKAS R-600a 

 

Kulkas merupakan salah satu peralatan pendingin rumah tangga yang berfungsi 

menjaga kualitas bahan makanan melalui proses penurunan dan pemeliharaan suhu. 

Penggunaan refrigeran R-600a menjadi salah satu alternatif yang ramah lingkungan 

karena memiliki nilai Ozone Depletion Potential (ODP) nol dan Global Warming 

Potential (GWP) yang rendah. Namun, performa sistem refrigerasi dengan refrigeran 

R-600a sangat dipengaruhi oleh beberapa parameter, seperti massa refrigeran, 

diameter fan kondensor,dan panjang pipa kapiler. Penelitian ini bertujuan untuk 

menganalisis pengaruh variasi parameter tersebut terhadap performa kulkas berbasis 

refrigeran R-600a. Metode yang digunakan adalah eksperimen laboratorium pada 

sistem refrigerasi kompresi uap dengan pengujian pada kondisi tunak (steady state). 

Data yang diambil meliputi tekanan dan temperatur pada beberapa titik utama sistem, 

kemudian dianalisis menggunakan prinsip termodinamika dan diagram tekanan-

entalpi (P-h) refrigeran R-600a. Parameter performa yang dianalisis meliputi laju 

aliran massa refrigeran, kerja kompresor, kalor yang dilepas kondensor, kalor yang 

diserap evaporator, Heat Rejection Ratio (HRR), dan Coefficient of Performance  

(COP). Hasil penelitian menunjukkan bahwa massa refrigeran, diameter fan 

kondensor,dan panjang pipa kapiler berpengaruh terhadap performa sistem pendingin. 

Penambahan massa refrigeran hingga kondisi optimum dapat meningkatkan kapasitas 

pendinginan dan COP, sedangkan pengisian berlebih dapat menurunkan efisiensi. 

Diameter fan kondensor yang lebih sesuai membantu proses pelepasan panas, 

sementara pemilihan panjang pipa kapiler mampu mengoptimalkan aliran refrigeran 

dan tekanan ekspansi. Dengan demikian, kombinasi parameter yang tepat diperlukan 

untuk memperoleh performa kulkas R-600a yang lebih efisien. 

Kata kunci: R-600a, kulkas, massa refrigeran, fan kondensor, pipa kapiler, COP. 
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ABSTRACT 

 

ANALYSIS OF THE EFFECT OF REFRIGERANT MASS, CONDENSOR FAN 

DIAMETER, AND CAPILLARY PIPE LENGTH ON THE PERFORMANCE OF 

THE R-600a REFRIGERATOR 

 

A refrigerator is a household cooling device used to maintain food quality by lowering 

and stabilizing temperature. The use of R-600a refrigerant has become an 

environmentally friendly alternative due to its zero Ozone Depletion Potential (ODP) 

and low Global Warming Potential (GWP). However, the performance of a 

refrigeration system using R-600a is strongly affected by several parameters, 

including refrigerant mass, condenser fan diameter,and capillary tube length. This 

study aims to analyze the effect of these parameter variations on the performance of 

an R-600a refrigerator. The method used in this research was a laboratory experiment 

on a vapor compression refrigeration system operated under steady-state conditions. 

The collected data included pressure and temperature measurements at several main 

points of the system, which were then analyzed using thermodynamic principles and 

the pressure-enthalpy (P-h) diagram of R-600a refrigerant. The performance 

parameters evaluated in this study included refrigerant mass flow rate, compressor 

work, heat rejected by the condenser, heat absorbed by the evaporator, Heat Rejection 

Ratio (HRR), and Coefficient of Performance  (COP). The results indicate that 

refrigerant mass, condenser fan diameter,and capillary tube length influence the 

performance of the refrigeration system. Increasing the refrigerant mass up to the 

optimum condition can improve cooling capacity and COP, while excessive 

refrigerant charge may reduce system efficiency. A suitable condenser fan diameter 

supports better heat rejection, while the proper selection of capillary tube helps 

optimize refrigerant flow and expansion pressure. Therefore, an appropriate 

combination of these parameters is required to achieve a more efficient performance 

of an R-600a refrigerator. 

Keywords: R-600a, refrigerator, refrigerant mass, condenser fan, capillary tube, 

COP 
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