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ABSTRAK 

STUDI EKSPERIMENTAL CAMPURAN R-32/R-290 SEBAGAI 

PENGGANTI R-410A DENGAN OPTIMASI VARIASI 

CAMPURAN MENGGUNAKAN METODE WEIGHTED 

PRODUCT 

 

Permasalahan utama dalam refrigerasi adalah pencemaran lingkungan oleh 

refrigeran sintetik HFC seperti R-410A yang memiliki nilai Global Warming 

Potential (GWP) sangat tinggi, yaitu 2088. Sebagai alternatif yang lebih ramah 

lingkungan, penelitian ini mengeksplorasi potensi GWP campuran R-32/R-290  

yaitu 460. Studi ini bertujuan menganalisis unjuk kinerja refrigeran campuran R-

32/R-290 (rasio 68/32%) sebagai drop-in replacement pada AC Split, dengan 

optimasi variasi pengisian menggunakan metode Weighted Product (WP). Metode 

eksperimental dilakukan dengan membandingkan R-410A sebesar (340g) terhadap 

variasi pengisian campuran 54%(183,6g), 57%(193,8g), 60%(204g), dan 

63%(214,2g) pada kondisi suhu udara masuk evaporator 27°C, kondensor 35°C, 

dan parameter termodinamika dianalisis menggunakan perangkat lunak REFPROP 

untuk perhitungan efek refrigerasi, kerja kompresor, dan Coefficient of 

Performance (COP). Hasil pengujian menunjukkan bahwa seluruh variasi 

campuran menghasilkan efek refrigerasi yang lebih tinggi (naik 24,48%-31,57%) 

dibandingkan R-410A. Namun, Coefficient of Performance (COP) campuran 

tercatat lebih rendah (4,99–5,91) dibandingkan R-410A (8,06), akibat nilai laju 

aliran massa yang lebih kecil. Berdasarkan analisis optimasi menggunakan metode 

Weighted Product (WP) yang mempertimbangkan berbagai parameter teknis, 

variasi massa pengisian 63% ditetapkan sebagai alternatif terbaik di antara variasi 

campuran yang diuji dengan nilai preferensi 1,525. Meskipun demikian, R-410A 

masih menunjukkan efisiensi keseluruhan yang lebih unggul dengan nilai preferensi 

1,614. Untuk memperoleh hasil kinerja yang maksimal, perlu penelitian lebih lanjut 

dengan merekomendasikan optimasi panjang diameter, dan pipa kapiler untuk 

menurunkan pressure drop, sehingga dapat meningkatkan efisiensi, dan 

mengoptimalkan refrigeran campuran R-32/R-290. 

 

Kata kunci : Refrigerant , Retrofit, HFC, HC, Campuran R-32/R-290, R-410A. 

 

 



ABSTRACT 

EXPERIMENTAL STUDY OF R-32/R-290 MIXTURE AS A SUBSTITUTE 

FOR R-410A WITH MIXTURE VARIATION OPTIMIZATION  

USING THE WEIGHTED PRODUCT METHOD 

The primary challenge in the refrigeration sector is environmental pollution caused 

by synthetic HFC refrigerants, specifically R-410A, which possesses a significantly 

high Global Warming Potential (GWP) of 2088. As a more environmentally friendly 

alternative, this research explores the potential of an R-32/R-290 mixture, which 

offers a reduced GWP of 460. This study aims to analyze the performance of the R-

32/R-290 mixture (68/32% ratio) as a drop-in replacement in a Split Air Conditioner 

unit, utilizing the Weighted Product (WP) method to optimize the refrigerant charge 

variations. The experimental method involved comparing R-410A (340g) against 

mixture mass variations of 54% (183.6g), 57% (193.8g), 60% (204g), and 63% 

(214.2g). Testing conditions were maintained at an evaporator inlet air temperature 

of 27°C and a condenser inlet temperature of 35°C. Thermodynamic parameters 

were analyzed using REFPROP software to calculate the refrigeration effect, 

compressor work, and Coefficient of Performance (COP). The results indicated that 

all mixture variations yielded a higher refrigeration effect (an increase of 24.48%–

31.57%) compared to R-410A. However, the Coefficient of Performance (COP) of 

the mixtures was recorded lower (4.99–5.91) than that of R-410A (8.06), attributed 

to the lower mass flow rate values. Based on the optimization analysis using the 

Weighted Product (WP) method, which considered various technical parameters, 

the 63% mass charge variation was identified as the best alternative among the 

tested mixtures, with a preference value of 1.525. Nevertheless, R-410A still 

demonstrated superior overall efficiency, achieving a preference value of 1.614. To 

maximize performance, further research is recommended to optimize the length and 

diameter of the capillary tube to reduce pressure drop, thereby enhancing efficiency 

and optimizing the application of the R-32/R-290 refrigerant mixture. 

 

Keywords: Refrigerant, Retrofit, HFC, HC, R-32/R-290 Mixture, R-410A. 
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