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RANCANG BANGUN SISTEM PENDINGINAN HYBRID SISTEM ALIRAN AIR DAN
HEAT PIPES PADA FOTOVOLTAIK TERKONSENTRAS

Johanes Dimas Paramasatya

ABSTRAK

Kebutuhan energi terbarukan menjadi prioritas akibat peningkatan populasi dunia,
menurunnya persediaan bahan bakar fosil, serta dampak negatif dari penggunaan bahan
bakar fosil. Energi surya menjadi salah satu sumber energi terbarukan yang dapat
dimanfaatkan menggunakan panel surya; namun, terdapat kendala akibat biaya produksi
material fotovoltaik yang tinggi, terutama untuk jenis panel surya multijunction. Sebagai
solusi, digunakan sistem fotovoltaik terkonsentrasi (CPV) yang memanfaatkan elemen
optik untuk meningkatkan penerimaan cahaya surya pada panel surya; namun, sistem CPV
menjadi rentan terhadap pemanasan yang mampu menurunkan produksi daya listrik. Untuk
mengatasi permasalahan pemanasan, dilakukan perancangan dan pengujian 4 variasi sistem
CPV sederhana; terdapat satu sistem CPV tanpa perlakuan, dan ketiga sistem CPV lainnya
masing-masing memiliki sistem pendingin heatsink, heat pipe, dan gabungan dari kedua
sistem (hybrid). Performa sistem CPV dengan pendingin dibandingkan dengan sistem CPV
tanpa pendingin. Penurunan suhu kerja sel surya untuk setiap sistem pendingin terhadap
sistem CPV adalah -0,5°C s/d -1,6°C (heatsink), -0,8°C s/d -3,3°C (heatpipe), dan -2,2°C s/d
-6,5°C (hybrid). Pada kondisi iradiasi tinggi, peningkatan daya rata-rata terhadap CPV
setiap sistem pendingin adalah 3,55% (heatsink), 2,91% (heatpipe), dan 2,37% (hybrid).
Pada kondisi iradiasi rendah, peningkatan daya rata-rata terhadap sistem CPV setiap sistem
pendingin adalah 3,02% (heatsink), 4,96% (heatpipe), dan 5,08% (hybrid).

Kata Kunci: Energi Terbarukan, Fotovoltaik Terkonsentrasi, Sistem Pendinginan Heatsink,

Sistem Pendinginan Heat Pipe
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SYSTEM DESIGN OF HEATSINK AND HEAT PIPES HYBRID COOLING FOR
CONCENTRATED PHOTOVOLTAICS

Johanes Dimas Paramasatya

ABSTRACT

The need for renewable energy has become a priority due to the increase of world
population, the decrease of fossil fuel supply, and the negative impact of fossil fuel usage.
Solar energy is one of the forms of renewable energy that can utilized using solar panels,
however there are obstacles due to the high production cost of photovoltaic materials,
especially for multijunction solar panels. As a solution, concentrated photovoltaics (CPV)
utilizes optical elements to increase the reception of sunlight on solar panels; however, this
results in CPV being more vulnerable towards heating which can result in a decrease of
electrical energy produced. To solve the heating issues, the design and testing 4 variants of
a simple CPV system was conducted; one of the CPV system has no treatments, and the
other three CPV systems were each installed with a heatsink (CPV-Hs), heat pipe
(CPV-HP), and the combination of both (CPV-Hybrid) cooling system. The performance of
the CPV systems that were applied with a cooling system were compared to a CPV system
without cooling. The solar cell operating temperature reduction for each cooling system
compared to CPV are -0,5°C to -1,6°C (heatsink), -0,8°C to -3,3°C (heatpipe), and -2,2°C to
-6,5°C (hybrid). During high irradiance condition, the average power increase compared
to CPV for each cooling system are 3,55% (heatsink), 2,91% (heatpipe), and 2,37%
(hybrid). During low irradiance condition, the average power increase compared to CPV
for each cooling system are 3,02% (heatsink), 4,96% (heatpipe), and 5,08% (hybrid).

Keyword: Renewable Energy, Concentrated Photovoltaics, Heatsink Cooling, Heat Pipe

Cooling
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