DAFTAR ISI

LEMBAR PENGESAHAN ...ooiiit i i
LEMBAR PERNYATAAN ORISINALITAS ..ot i
LEMBAR PERSEMBAHAN .....cooiiiiiee e e i
ABSTRACT Lottt e e et et e be s teereebeera e e e neenes iv
ABSTRAKSI ..ottt ettt st rearaenes v
KATA PENGANTAR ..ottt vi
DAFTAR IS .ottt 1
DAFTAR GAMBAR ... oottt ene s 4
DAFTAR TABEL ..ottt 7
DAFTAR SINGKATAN DAN LAMBANG ......cccccviiiiniiinieene e 9
DAFTAR ISTILAH oo 10
DAFTAR LAMPIRAN ..ottt 12
Bab 1 PENDAHULUAN.........ccci it 13
1.1 Latar BelaKang .........ccccueiieiieii e 13
1.2 Perumusan Masalah ............cccooooviiiii i 20
1.3 TUJUAN PENEITIAN .....ociicie e 20
1.4 Batasan Penelitian ..........cccoceiiiiiiic e 21
1.5 Manfaat PENElItian ..........cccooovveiiiiiie e 21
1.6 Sistematika Penulisan ...........cccccoviiiiiciece e 21
Bab Il LANDASAN TEORI ..ottt 23
1.1 (@ 0] 1 ] [P SSPPO 23
1.2 Sistem Kontrol OtOMaSi.........ccueeiieiiiciieiie e 24

[1.2.1  ANAIOG SENSOT ....ciuiiiiiiiite i 26

[1.2.2  DISCIrete SENSOK .....c.uiiivieieiieiee et 27
1.3 (@01 011 £0] | 1=] SF SRR OPP PO 31
1.4 o (0 = 1o SRR 32
I1.5 User Requirements Specification ...........ccccoovevieiie v 33

[1.5.1  Process DeSCHIPLION. .......ccuiirieieieiesie st 33
1.6 Control PRIlOSOPNY ......ccvoiiiiiiiiiciiee e 35
1.7 Pengembangan Produk GeneriK..........ccccoooeieniniiiinniee e 35



1.8 INSEIUMENTAST ...t 38
1.9 Supervisory Controller and Data Acquisition (SCADA) .........cccceevee. 39
11.10 Human Machine Interface (HMI) ........cccooiiiiiiiiinee e 40
IL11  TIA PORTAL oottt 41
11.12 Computational Fluid Dynamics (CFD) ......ccccccevveveiiieieee e 41
11.13 ANSYS SOFEWATE ..o 43
11.14 SQL U SBIVEL .ttt 44
11.15 Pengolanan Teh . ... 45
11.16 Penelitian Terdanulu ..........cccooieiiii i 46
Bab 11l METODE PENELITIAN ..ot 51
.1 Metode KONSEPLUAL ........cc.ooviiiiiiiiieee e 51
1.2 Sistematika Pemecahan Masalah ...........ccccoccvvveiiiiiinnie e 53
[11.2.1  Tahap [dentifikasi..........cccceoveiiiiiiiececccece e 55
[11.2.2 Tahap INISTAlISAST ......coverviiiiiiieieee s 55
[11.2.3  Tahap Perancangan...........cocueieieierene i 56
[11.2.4  Tahap Analisis RaNCaNgan ...........cccceevveveiieeieeie e 56
[11.2.5  Tahap Kesimpulan dan Saran ............cccocveiiiniiicnciennce 56
Bab IV PENGUMPULAN DAN PENGOLAHAN DATA.......ccccoceievveiene, 57
V.1 Identifikasi Sistem EKSISTING..........covieiiiiiiieieeeee s 57
IV.1.1 Proses Pelayuan Teh Hitam Orthodoks............c.ccccooveiiiiieinenns 57
IV.1.2 Pengujian Proses Pelayuan Teh Hitam Orthodoks...................... 61
IV.1.3 Faktor—Faktor yang Mempengaruhi Proses Pelayuan................. 63
IV.1.4 Peralatan dan Mesin yang Digunakan ..............ccccccoeveveiiieieenns 64
IV.1.5 Layout Ruang Pelayuan.............cccoooviiiiiieiicie e 67
IV.1.6 Identifikasi Kelemahan Sistem EKSIStiNg.........ccccoovevineninininnnn. 67
IV.1.7 Identifikasi Kebutuhan Sistem EKSiSting............cccccoeveviiiieieenns 69
V.2 Tahap Pengembangan KONSEP ........cccveveiieiiiie it 69
IV.2.1  KIGSITIKAST TUJUAN. ....c..eiiiiiiiiiiieieiee s 69
IV.2.2  Penyusunan KebUtuhan .............ccccooveiiiciicce e 74
IV.2.3  Penentuan AIErnatif...........cccooeieiiiniii e 76
V.3 Perancangan Proses USUIAN...........ccoeiieirierene s 84
IV.3.1  Process DeSCription........ccccccveiieiiieiiie i 84
IV.3.2  Control PhylOSOPY .....c.cooviiiiiiicc e 87
V.4 Pemograman PLC ... 88
IV.4.1 Pembuatan Program Menggunakan TIA PORTAL V12............. 88
IV.4.2 Alamat Input & Output (I/O).....ccovveiiieiiiiiec e 89
IV.4.3  Transfer Program K& PLC .........cccoiiiiiiiiiiieee e 90
IV.4.4  Skenario Pengujian Program ..........cccecvveviieiieiie e 91
V.5 Perancangan Human Machine Interface (HMI).........cccccovviiiiiicinnns 91
IV.5.1  Perancangan USEI ........ccocuviiiiiiiiiieiiiee e 100



IV.5.2 Pembuatan SCript HMI ........cccoooiiiiic s 100

IV.5.3 Perancangan Database RUNtime ............cccccevvevviiciieie e 101

IV.5.4 Komunikasi PLC dengan HMI ..........ccoooeiiiiniiiiiieneee e 102

IV.5.5 Skenario Pengujian HMI ... 104

BabVV ANALISIS DATA DAN SISTEM HASIL RANCANGAN............. 107

V.1 Analisis Pengolahan Data ...........cccoeoeriiiiiiiiieeeee e 107

V.1.1  Tahap Pengembangan KonSep.........ccccevveveiiieneereciieseese e 107

V.2 Analisis Sistem Hasil Rancangan...........ccoocevverinieiieneene e 115
V.21  Analisis Withering Trough Usulan Menggunakan ANSYS R15.0

............................................................................................... 115

V.22 Analisis Program Pada PLC ..o 120

V.23  Analisis Hasil Pengujian Program PLC..........cccoceviiiiininnnnnns 123

V.3 Analisis Sistem Hasil Rancangan SCADA ..........cccooceiiieve v e, 125

V.3.1  Analisis Hasil Pengujian Program HMI ..........c.ccociiiininnnnns 131

V.4 Analisis Sistem Hasil Rancangan Database ............ccccooeveniiininnnnns 133

V.4.1  Perancangan Database Window ...........cccccceevvevveriiiieseesesnenn 133

V.42  Microsoft SQL Server Management Connection..............c.c...... 134

Bab VI KESIMPULAN DAN SARAN ....cccooiiiieiet e 136

VIl KESTMPUIAN L. 136

V1.2 T 1£: 1 PP URP TR TPPOPR 136

DAFTAR PUSTAKA ..o 138



