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ABSTRAK 

 

STUDI EKSPERIMENTAL PENGARUH VARIASI LAJU PELEPASAN 

KALOR KONDENSOR R32 PADA HIGH STAGE DAN R404A LOW STAGE  

DENGAN HEAT EXCHANGER TIPE CONCENTRIC TUBE  TERHADAP 

KINERJA  SISTEM REFRIGERASI CASECADE 

 

Sistem refrigerasi cascade merupakan solusi efektif untuk aplikasi pendinginan 

bersuhu rendah yang sulit dicapai oleh sistem refrigerasi satu tingkat. Penelitian ini 

bertujuan untuk menganalisis pengaruh variasi laju pelepasan kalor kondensor 

terhadap kinerja sistem refrigerasi cascade yang menggunakan refrigeran R32 pada 

sisi high stage dan R404A pada sisi low stage dengan heat exchanger tipe concentric 

tube. Pengujian dilakukan secara eksperimental pada kondisi steady state dengan 

variasi kecepatan kipas kondensor high stage sebesar 1 m/s, 3 m/s, dan 5 m/s 

menggunakan pipa kapiler sepanjang 80 cm. Parameter yang dianalisis meliputi laju 

kalor kondensor, laju kalor yang diserap evaporator, Heat Rejection Ratio (HRR), dan 

Coefficient of Performance (COP). Hasil penelitian menunjukkan bahwa peningkatan 

kecepatan kipas kondensor memengaruhi performa sistem refrigerasi cascade. Laju 

kalor kondensor high stage meningkat dari 1,863 kW pada kecepatan kipas 1 m/s 

menjadi 1,995 kW pada 3 m/s, kemudian sedikit menurun menjadi 1,971 kW pada 5 

m/s. Laju kalor yang diserap evaporator low stage mengalami penurunan dari 0,948 

kW menjadi 0,918 kW seiring peningkatan kecepatan kipas. Nilai HRR berturut-turut 

sebesar 1,96, 1,0 dan 2,10, sedangkan nilai COP sebesar 0,970, 1,029, dan 0,983 untuk 

variasi kecepatan kipas 1 m/s, 3 m/s, dan 5 m/s. Kondisi operasi optimum diperoleh 

pada kecepatan kipas 3 m/s dengan nilai COP tertinggi sebesar 1,029, yang 

menunjukkan efisiensi sistem refrigerasi cascade yang paling baik. 

 

Kata kunci: Sistem refrigerasi cascade, R32, R404A, laju pelepasan kalor kondensor, 

concentric tube heat exchanger, COP. 
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ABSTRACT 

 

EXPERIMENTAL STUDY OF THE EFFECT OF VARIATIONS IN THE 

HEAT RELEASE RATE OF THE R32 CONDENSER AT HIGH STAGE AND 

R404A AT LOW STAGE WITH A CONCENTRIC TUBE TYPE HEAT 

EXCHANGER ON THE PERFORMANCE OF THE CASECADE 

REFRIGERATION SYSTEM 

 

Cascade refrigeration system is an effective solution for low temperature cooling 

applications that are difficult to achieve by single stage refrigeration systems. This 

study aims to analyze the effect of variations in the condenser heat release rate on the 

performance of a cascade refrigeration system using R32 refrigerant on the high stage 

side and R404A on the low stage side with a concentric tube type heat exchanger. The 

test was carried out experimentally under steady state conditions with variations in 

the high stage condenser fan speed of 1 m/s, 3 m/s, and 5 m/s using an 80 cm long 

capillary tube. The parameters analyzed include the condenser heat rate, the 

evaporator heat absorption rate, the Heat Rejection Ratio (HRR), and the Coefficient 

of Performance (COP). The results showed that increasing the condenser fan speed 

affected the performance of the cascade refrigeration system. The heat rate of the high 

stage condenser increased from 1.863 kW at a fan speed of 1 m/s to 1.995 kW at 3 

m/s, then slightly decreased to 1.971 kW at 5 m/s. The heat rate absorbed by the low 

stage evaporator decreased from 0.948 kW to 0.918 kW as the fan speed increased. 

The HRR values were 1.96, 1.00, and 2.10, respectively, while the COP values were 

0.970; 1.029; and 0.983 for fan speed variations of 1 m/s, 3 m/s, and 5 m/s. The 

optimum operating condition was obtained at a fan speed of 3 m/s with the highest 

COP value of 1.029, which indicates the best efficiency of the cascade refrigeration 

system. 

Keywords: cascade refrigeration system, R32, R404A, condenser heat rejection rate, 

concentric tube heat exchanger, COP 
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