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ABSTRAK 

PERANCANGAN DAN PEMBUATAN PROTOTYPE 

KOLEKTOR SURYA PARABOLA BERBAHAN 

 KACA UNTUK PEMUSATAN 

 ENERGI PANAS 

Ketergantungan pada bahan bakar fosil serta kebutuhan aplikasi panas bersuhu 

tinggi mendorong pengembangan kolektor surya pemusat berbasis material lokal yang 

terjangkau. Penelitian ini bertujuan merancang dan membuat prototipe kolektor surya 

parabolic dish berbahan reflektor kaca cermin pada dua varian diameter, yaitu 120 cm 

dan 100 cm, serta menganalisis unjuk kerjanya melalui pengujian temperatur titik 

fokus dan efisiensi termal. Prototipe dibuat dengan menyusun segmen-segmen kaca 

cermin silvered glass berukuran 5×5 cm pada rangka penopang berbentuk parabola, 

menggunakan panci presto beraluminium sebagai receiver bertekanan di titik fokus 

dan sistem pelacakan matahari manual satu sumbu. Pengujian dilaksanakan di RPM 

Pleburan Semarang pada pukul 10.00-14.00 WIB dengan interval 15 menit, mengukur 

suhu air, suhu permukaan receiver, tekanan gauge, dan intensitas radiasi matahari 

(DNI). Hasil pengujian menunjukkan prototipe D = 120 cm mencapai suhu air 

maksimum 107,7°C, suhu permukaan receiver maksimum 186,8°C, tekanan gauge 

maksimum 0,31 bar, dan efisiensi termal keseluruhan 31,99%, sedangkan prototipe D 

= 100 cm mencapai suhu air maksimum 106,0°C, suhu permukaan receiver maksimum 

173,8°C, tekanan gauge maksimum 0,2385 bar, dan efisiensi termal keseluruhan 

29,56%. Validasi termodinamika menggunakan persamaan menunjukkan selisih suhu 

saturasi terhadap suhu air terukur tidak lebih dari 0,05°C pada kedua prototipe, yang 

mengonfirmasi kehandalan metode pengukuran. Hasil ini membuktikan bahwa 

prototipe kolektor surya parabolic dish berbahan kaca cermin mampu memusatkan 

energi panas matahari hingga suhu di atas 100°C dengan efisiensi termal di atas 29%, 

dan diameter reflektor yang lebih besar terbukti meningkatkan performa termal secara 

konsisten. Sebagai rekomendasi, penelitian lanjutan disarankan mengembangkan 

sistem pelacakan matahari otomatis, mengoptimalkan desain receiver untuk menekan 

kerugian radiasi, serta mengarahkan pemanfaatan panas yang dihasilkan menuju 

sistem pembangkit listrik menggunakan modul Thermoelectric Generator (TEG) atau 

mesin Stirling. 

Kata kunci : kolektor surya parabolic dish, reflektor kaca cermin, efisiensi termal, 

konsentrasi energi surya, energi terbarukan. 
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ABSTRACT 

DESIGN AND FABRICATION OF A GLASS-BASED PARABOLIC 

DISH SOLAR COLLECTOR PROTOTYPE FOR THERMAL 

ENERGY CONCENTRATION 

Dependence on fossil fuels and the demand for high-temperature heat 

applications in small and medium enterprises have driven the development of an 

affordable, locally sourced concentrating solar collector. This study aims to design 

and fabricate a parabolic dish solar collector prototype using mirrored glass 

reflectors in two diameter variants, 120 cm and 100 cm, and to analyze its performance 

through focal-point temperature and thermal efficiency testing. The prototype was 

built by arranging 5×5 cm silvered glass mirror segments on a parabolic support 

frame, using an aluminum pressure cooker as the receiver at the focal point together 

with a single-axis manual solar tracking system. Testing was conducted at RPM 

Pleburan Semarang from 10:00 to 14:00 WIB at 15-minute intervals, measuring water 

temperature, receiver surface temperature, gauge pressure, and Direct Normal 

Irradiance (DNI). Results show that the D = 120 cm prototype reached a maximum 

water temperature of 107.7°C, a maximum receiver temperature of 186.8°C, a 

maximum gauge pressure of 0.31 bar, and an overall thermal efficiency of 31.99%, 

while the D = 100 cm prototype reached a maximum water temperature of 106.0°C, a 

maximum receiver temperature of 173.8°C, a maximum gauge pressure of 0.2385 bar, 

and an overall thermal efficiency of 29.56%. Thermodynamic validation using the 

equation showed a deviation of no more than 0.05°C between the interpolated 

saturation temperature and the measured water temperature for both prototypes, 

confirming the reliability of the measurement method. These results demonstrate that 

the glass-mirror parabolic dish collector prototype is capable of concentrating solar 

thermal energy to temperatures above 100°C with a thermal efficiency above 29%, 

and that a larger reflector diameter consistently improves thermal performance. It is 

recommended that future work develop an automatic solar tracking system, optimize 

the receiver design to reduce radiative losses, and direct the generated heat toward 

an electricity-generation system using a Thermoelectric Generator (TEG) module or 

a Stirling engine. 

Keywords : parabolic dish solar collector, mirrored glass reflector, thermal efficiency, 

concentrated solar energy, renewable energy.
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