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ABSTRAK 
 

Penelitian ini bertujuan untuk menganalisis performa Solar Bubble Dryer (SBD) dengan 

penambahan reflektor tipe flat dalam proses pengeringan gabah. Latar belakang penelitian ini 

adalah masih banyaknya penggunaan metode pengeringan konvensional yang bergantung pada 

kondisi cuaca, sehingga kurang efisien dan berpotensi menurunkan kualitas hasil panen. 

Metode penelitian dilakukan secara eksperimental dengan membandingkan kinerja SBD tanpa 

reflektor dan dengan reflektor tipe flat pada variasi sudut 0˚, 15˚, dan 30˚. Parameter yang di-

analisis meliputi suhu ruang pengering, kadar air gabah, drying rate (DR), dan efisiensi termal. 

Pengujian dilakukan menggunakan sampel gabah sebanyak 3 kg dengan waktu pengeringan 

selama 120 menit dan interval pengambilan data setiap 30 menit. Hasil penelitian menunjukkan 

bahwa penambahan reflektor tipe flat mampu meningkatkan performa SBD secara signifikan. 

Reflektor sudut 15˚ menghasilkan suhu ruang pengering tertinggi, sedangkan reflektor sudut 0˚ 

memberikan laju pengeringan tertinggi. Sementara itu, reflektor sudut 30˚ menunjukkan per-

forma terbaik dalam menurunkan kadar air gabah hingga mencapai kondisi yang lebih optimal. 

Secara keseluruhan, penggunaan reflektor terbukti meningkatkan efisiensi termal dan memper-

cepat proses pengeringan dibandingkan tanpa reflektor. Dengan demikian, penambahan re-

flektor tipe flat pada Solar Bubble Dryer dapat menjadi solusi efektif dalam meningkatkan 

kinerja pengeringan gabah berbasis energi surya, sehingga berpotensi mendukung peningkatan 

kualitas hasil panen dan efisiensi proses pascapanen. 

Kata kunci : Solar Bubble Dryer, reflektor tipe flat, pengeringan gabah, efisiensi termal, dry-

ing rate 
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ABSTRACT 
 

This study aims to analyze the performance of a Solar Bubble Dryer (SBD) with the 

addition of a flat-type reflector in the rice drying process. The background of this research is 

the continued use of conventional drying methods that depend heavily on weather conditions, 

making them less efficient and potentially reducing the quality of harvested crops. The research 

method was conducted experimentally by comparing the performance of the SBD without a 

reflector and with flat-type reflectors at angle variations of 0˚, 15˚, and 30˚. The parameters 

analyzed included drying chamber temperature, rice moisture content, drying rate (DR), and 

thermal efficiency. The tests were carried out using 3 kg of rice samples with a drying duration 

of 120 minutes and data collection intervals every 30 minutes. The results showed that the ad-

dition of a flat-type reflector significantly improved the performance of the SBD. The 15˚ re-

flector produced the highest drying chamber temperature, while the 0˚ reflector resulted in the 

highest drying rate. Meanwhile, the 30˚ reflector demonstrated the best performance in reduc-

ing the moisture content of the rice to a more optimal condition. Overall, the use of reflectors 

was proven to increase thermal efficiency and accelerate the drying process compared to the 

system without a reflector. Therefore, the addition of a flat-type reflector to the Solar Bubble 

Dryer can be considered an effective solution for improving solar-energy-based rice drying 

performance, thereby supporting better harvest quality and greater efficiency in post-harvest 

processes. 

Keywords : Solar Bubble Dryer, flat-type reflector, rice drying, thermal efficiency, drying rate 

 

 

 

 

 

 

 



 

 

xi 

 

DAFTAR ISI 

 

LEMBAR PERSETUJUAN .................................................................................................... ii 

BERITA ACARA UJIAN SKRIPSI ...................................................................................... iii 

PERNYATAAN KEASLIAN TULISAN .............................................................................. iv 

LEMBAR ASISTENSI SKRIPSI ............................................................................................ v 

LEMBAR BIMBINGAN SKRIPSI ........................................................................................ vi 

KATA PENGANTAR ............................................................................................................ vii 

ABSTRAK ................................................................................................................................ ix 

ABSTRACT .............................................................................................................................. x 

DAFTAR ISI ............................................................................................................................ xi 

DAFTAR GAMBAR ............................................................................................................... iii 

DAFTAR TABEL .................................................................................................................... iv 

DAFTAR LAMPIRAN ............................................................................................................ v 

BAB I  PENDAHULUAN ........................................................................................................ 1 

1.1 Latar Belakang ............................................................................................................. 1 

1.2 Rumusan Masalah ........................................................................................................ 4 

1.3 Batasan Masalah .......................................................................................................... 5 

1.4 Tujuan Penelitian ......................................................................................................... 5 

1.5 Manfaat Penelitian ....................................................................................................... 6 

1.6 Sisitem Penulisan ......................................................................................................... 7 

BAB II  TINJAUAN PUSTAKA ............................................................................................. 9 

2.1 Landasan Teori ............................................................................................................ 9 

2.2 Penelitian Terdahulu .................................................................................................. 11 

2.3 Prinsip Kerja Solar Bubble Dryer .............................................................................. 15 

2.4 Perkembangan solar bubble dryer dan Poduk Komersial ......................................... 17 

2.5 Reflektor .................................................................................................................... 18 



 

 

xii 

 

2.6 Penentuan Sudut Reflektor ........................................................................................ 20 

2.7 Laju Pengeringan (Drying Rate) ................................................................................ 21 

2.8 Kadar Air Gabah ........................................................................................................ 22 

2.9 Rasio Kelembapan (𝝎) .............................................................................................. 23 

2.10 Efisiensi Termal (Thermal Efficiency) ....................................................................... 25 

BAB III  METODOLOGI PENELITIAN ............................................................................ 26 

3.1 Diagram Alir .............................................................................................................. 26 

3.2 Alat dan Bahan ........................................................................................................... 27 

3.2.1 Alat Penelitian .................................................................................................... 27 

3.2.2 Bahan Penelitian ................................................................................................. 32 

3.3 Skema Pengujian Mesin Solar Bubble Dryer ............................................................ 32 

3.3.1 Desain Mesin Solar Bubble Dryer ..................................................................... 33 

3.3.2 Penentuan Variabel Penelitian ............................................................................ 34 

3.3.3 Langkah pengujian Solar Bubble Dryer ............................................................. 35 

3.3.4 Pengambilan Data ............................................................................................... 36 

3.4 Waktu dan Tempat Penelitian .................................................................................... 37 

BAB IV  ANALISA DATA DAN PEMBAHASAN ............................................................. 38 

4.1 Gambaran Umum Mesin Solar Bubble Dryer ........................................................... 38 

4.2 Data Hasil Pengujian ................................................................................................. 39 

4.3 Perhitungan Data Hasil Pengujian ............................................................................. 40 

4.2.1 Pengujian Tanpa Reflektor ................................................................................. 40 

4.2.2 Pengujian Menggunakan Reflektor Dengan Sudut 0˚ ........................................ 42 

4.2.3 Pengujian Menggunakan Reflektor Dengan Sudut 15˚ ...................................... 44 

4.2.4 Pengujian Menggunakan Reflektor Dengan Sudut 30˚ ...................................... 47 

4.4 Analisa dan Pembahasan ........................................................................................... 49 

4.3.1 Pengaruh Reflektor terhadap Suhu Udara Ruangan (˚C) ................................... 49 

4.3.2 Pengaruh Reflektor terhadap Kadar Air (%) ...................................................... 52 



 

 

xiii 

 

4.3.3 Pengaruh Reflektor terhadap Drying Rate (DR) ................................................ 53 

4.3.4 Pengaruh Reflektor terhadap Rasio Kelembapan (𝜔) ........................................ 55 

4.3.5 Pengaruh Reflektor terhadap Efisiensi Termal (𝜂) ............................................. 57 

4.3.6 Pengaruh Variasi Sudut Reflektor terhadap Performa Solar Bubble Dryer ....... 58 

BAB V  PENUTUP ................................................................................................................. 60 

5.1. Kesimpulan ................................................................................................................ 60 

5.2. Saran .......................................................................................................................... 61 

DAFTAR PUSTAKA ............................................................................................................. 62 

LAMPIRAN .......................................................................................................................... lxiv 

 



 

 

iii 

 

DAFTAR GAMBAR 
 

Gambar 2. 1 Mesin Solar Bubble Dryer ................................................................................... 15 

Gambar 2. 2 Mesin yang ada dipasar ....................................................................................... 17 

Gambar 2. 3 Reflektor .............................................................................................................. 18 

Gambar 2. 4 Tabel uap air jenuh (Saturated Steam) ................................................................. 24 

Gambar 3. 1 Diagram Alir Penelitian ....................................................................................... 26 

Gambar 3. 2 Solar Panel 100 wp .............................................................................................. 27 

Gambar 3. 3 Baterai 12 V ......................................................................................................... 27 

Gambar 3. 4 Blower DC 12 V .................................................................................................. 28 

Gambar 3. 5 Reflektor tipe flat ................................................................................................. 28 

Gambar 3. 6 Thermocouple TM 902 c ..................................................................................... 29 

Gambar 3. 7 Hygrometer .......................................................................................................... 29 

Gambar 3. 8 Anemometer Digital ............................................................................................ 30 

Gambar 3. 9 Grain Moisture Meter .......................................................................................... 30 

Gambar 3. 10 Power Inverter 500 w......................................................................................... 30 

Gambar 3. 11 Lux Meter .......................................................................................................... 31 

Gambar 3. 12 Gabah (padi) ...................................................................................................... 32 

Gambar 3. 13 Desain  Mesin Solar Bubble Dryer .................................................................... 33 

Gambar 3. 14 DWG Desain Mesin Solar Bubble Dryer .......................................................... 33 

Gambar 3. 15 Variabel Sudut Reflektor ................................................................................... 34 

Gambar 4. 1 Grafik Pengaruh Reflektor terhadap Suhu Udara Ruangan (˚C) ......................... 49 

Gambar 4. 2 Grafik Pengaruh Reflektor terhadap Kadar Air (%) ............................................ 52 

Gambar 4. 3 Grafik Pengaruh Reflektor terhadap Drying Rate (DR) ...................................... 53 

Gambar 4. 4 Grafik Pengaruh Reflektor terhadap Rasio Kelembapan (ω) .............................. 55 

Gambar 4. 5 Grafik Perbandingan Variabel terhadap Efisiensi Termal (𝜂) ............................. 57 

 

 

 

 

 

 

file:///D:/Semester%208%20Skripsi/TUGAS%20AKHIR%20ADITYA/REVISI%20TUGAS%20AKHIR%20ADITYA%2020%20JULI%202026.docx%23_Toc235520791


 

 

iv 

 

DAFTAR TABEL 
 

Tabel 2. 1 Penelitian Terdahulu ................................................................................................ 14 

Tabel 4. 1 Pengambilan Data .................................................................................................... 39 

Tabel 4. 2 Data Perhitungan Tanpa Reflektor .......................................................................... 42 

Tabel 4. 3 Data Perhitungan Reflektor Sudut 0˚ ...................................................................... 44 

Tabel 4. 4 Data Perhitungan Reflektor Sudut 15˚ .................................................................... 46 

Tabel 4. 5 Data Perhitungan Reflektor Sudut 30˚ .................................................................... 49 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

v 

 

DAFTAR LAMPIRAN 
 

Lampiran 1 : Surat Keputusan Pembimbing Skripsi .............................................................. lxiv 

Lampiran 2 : Daftar Nama Peserta dan Dosen Penguji Sidang Skripsi.................................. lxvi 

Lampiran 3 : Dokumentasi Pengujian ................................................................................. lxviii 

Lampiran 4 : Daftar Riwayat Hidup ........................................................................................ lxx 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


