DAFTAR ISI

LEMBAR PENGESAHAN TUGAS AKHIR .....coiiiiiiiiee e [
ABSTRAK ...t e e ras i
ABSTRACT ettt e e e e nae e res Y,
KATA PENGANTAR ...ttt sttt Y
DAFTAR IST oottt ettt nre s vii
DAFTAR GAMBAR DAN ILUSTRASI ...ttt X
DAFTAR TABEL ...ttt Xii
BAB | PENDAHULUAN ..ottt 1
1.1 Latar BelaKang......coocooioiiiieiecie et 1
1.2 Penelitian Terdahulu ..........coooveiiiiie e 2
1.3 RUMUSAN MaSalaN.......ccoiiiiiieiiie e e 6
1.4 Tujuan dan Manfaat...........ccccceeiiiiiiicie e 6
0 VT o SO U S RSSP 6
O (V- ] - | OSSR 6

1.5 Batasan Masalah ..o 7
1.6 Kerangka BerpiKir..........cccoiiiiiiiiie it i 7
1.7 Sistematika PENUIISAN ..ot 9
BAB Il TEORI DASAR ...t st e et e e sne e snae e e nnne e 10
2.1 PANEI SUMYA ..o s 10
2.1.1  PrinSip KEaA cuooeeieiciiieie ettt 10
2.1.2  Kurva KaraKteristiK..........coooiiiiiiiiieee e 11
2.1.3  Faktor — Faktor yang Dapat Mempengaruhi Kinerja Panel Surya.... 12

2.2 Maximum Power Point Tracking (MPPT).......ccccoviiiiniiiiniie e 14
2.3 Perturb and Observe (P&O)......ccccoieiiiiiiiiiie et 16
2.4 Incremental Conductance (IC) ......cccveviiiiiiiiii e 18
2.5  DC-DC CONVEITEL .....teiiiieeiie ettt ettt 19
2.5.1  BUCK CONVEITEN......coiieieeieiieeie et 19
2.5.2  Synchronous BUCK CONVEITEr .........ccceeivieiieiiic e 20
2.5.3  Asynchronous Buck Converter.........ccccoccvviiiieiie s 21



2.6 ESP32Z... s 23

2.7 Gate Driver IR2L0L ......ooeeiiee ettt 24
2.8 SENSOI INAZLD ... 24
2.9 SENSOr DHT2Z ... 25
2.10 PYraNOMELEL ......eiiiieiiee ettt ettt n e 26
BAB 11l METODOLOGI PENELITIAN ..ot 27
3.1 SHUAD LITEIALUN e 28
3.2 ldentifikasi Masalah...........ccccociiiiiiieiii e 28
3.3 Analisis KeDUtUNAN.........cccoiiiiiiiceee s 29
3.4 Perancangan SISTEM ........cccooiiiririeieierie et 31
3.5  Implementasi SISTEM......ccccoiiiii i 32
3.6 Penguian SISTEM....ccceciuiiieiicie ettt 33
3.7 ANALISIS DALA......eieeiiieiecie et 34
BAB IV PERANCANGAN DAN IMPLEMENTASI ... 35
4.1 Perancangan SIStEIM .......ccvciueeieiieiieeiieseesteesie e ste e e sreesre s e sreesre e 35
4.2 Spesifikasi Panel SUrya..........ccooveiiiiiiiieiiece e 35
4.3 Perancangan HardWare............ccoiiiiireeiese e 36
4.3.1 Skema Rangkaian Sensor INA219..........cccoiiiiiiieiieienese e 38
4.3.2 Skema Rangkaian ESP32........ccccccccciiiiiiiiie e 40
4.3.3 Skema Rangkaian Asynchronous Buck Converter..........c..cccccveeueenee. 41
4.3.4  Skema Rangkaian Sensor Iradiasi...........cocererirenieiicienene e 46
4.3.5 Skema Rangkaian LCD, DHT22, dan Level Shifter...........c..cc......... 47
4.3.6  Skema Rangkaian Keseluruhan ............cccccoovveiiiicii s 48

4.4 Perancangan SOMWAIE.........c.cciveiiiiiiie it 50
4.4.1 Algoritma Perturb and Observe (P&O)........ccocvviviviiicienc i, 50
4.4.2  Algoritma Incremental Conductance (IC) .......ccccvvvvvieneninininnnn 52

45 IMPIEMENTASI...c.uviiiiciie et 55
45.1 Implementasi Hardware...........ccccooveiiiiie i 55
45.2  Implementasi SOFtWAIE.........cccviiiiieiei e 56
BAB V PENGUJIAN DAN ANALISIS ... 65
5.1 PegUJIAN SISTEM.....eiiiiiiiieeiie ittt 65



5.1.1  Pengujian sensor INA2LI ..o 65

5.1.2  Pengujian Rangkaian Asynchronous Buck Converter............c.......... 71
5.1.3  Pengujian Kinerja MPPT ......cccooiiiiieiicieceee e 74
BAB VI KESIMPULAN DAN SARAN ..ottt 88
6.1 KESIMPUIAN ..o 88
5.2 SAIAN ...t e e 89
DAFTAR PUSTAKA ...ttt sttt 90



