Analisis pengaruh desain flattened plate thermoelectric generator terhadap resistansi termal exhaust
mesin diesel berbasis computational fluid dynamics
Airlangga Nanda Suprapto, Dr. Eng. Ir. Yosephus Ardean Kurnianto Prayitno, S.T., M.Eng

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR ISI
KATA PENGANTAR ...ttt bbbt vi
ABSTRACT .ottt sttt st e e r ettt ne e renreeneene e iX
INTISARI .ottt ste s resbeere e e enee e X
DAFTAR IS ..o bttt bbb Xi
DAFTAR GAMBAR ... oottt ens Xiv
DAFTAR TABEL ..ot Xvii
DAFTAR LAMPIRAN ...ttt et XViil
BAB | PENDAHULUAN ..ottt 19
1.1 Latar Belakang .........cocooiiiiiriiiieieee e 19
1.2 RUMUSAN MASIAN ..o 21
IR I 1T 0 T0] (=] £SO PP 22
Lo TUJUAN ¢ttt bbbt 22
L5 IMANTAAL......cceeeeee et reenae e 22
1. UNUK MaNASISWA. ... .cviiviiiiiiieiieieie ettt 22
2. Untuk Perguruan TiNQQi.....cccveveiieieeiieiee et este et sre e sre e sreas 23
3. Untuk Perguruan INUSEII.........cooviiiiiiiiieieieeeeee e 23
BAB Il TINJAUAN PUSTAKA . ..ottt 24
2.1 Penelitian TerdahUlU..........ccccoooiiiiiiieiee e 24
2.2. Thermoelectric Generator (TEG) .......ccocoveieiirininieicese e 28
2.2.1 Konfigurasi Modul TEG ........ccooiiiiiiiiieeee e 29
2.2.2 ETEK SEEDECK. ... .o 30
2.2.3 Teori Resistansi Termal pada Sistem TEG..........cccoceveieveninenieienn 32
2.2.4 Efektivitas Perpindahan Kalor ... 35
2.3 Waste Heat Recovery pada Mesin DieSel...........ccccevveiiiiiie i 39
2.3.1 Karakteristik Gas Buang Mesin DieSel..........cccccovvviiiieiiiciieccec e 39
2.3.2 Potensi Energi Gas Buang Diesel untuk Sistem TEG ............cccccvevennenn 40
2.4 Perancangan, Computer-Aided Design (CAD), dan SolidWorks................. 41
2.5 Computational Fluid Dynamics (CFD) .......cccooviiiiiiiiiiie e 42
2.5.1 MeShing pada CFD ........cccoiiiieiieceee e 44

Xi



Analisis pengaruh desain flattened plate thermoelectric generator terhadap resistansi termal exhaust
mesin diesel berbasis computational fluid dynamics
Airlangga Nanda Suprapto, Dr. Eng. Ir. Yosephus Ardean Kurnianto Prayitno, S.T., M.Eng

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

2.5.2 Skewness dan Orthogonal QUalIty .........ccccevviiriiiiiie e 44
2.6 Validasi Computational Fluid Dynamics (CFD) ........cccocevviienieneiinnnnns 45
BAB 111 METODE PENELITIAN ....ooiiiiiece s 47
3.1 Diagram ANr PeNITIAN..........coveviiiiiiiisc e 47
3.2 KONSEP PENEIITIAN ......oviiiiiiiieieceee s 49
3.3 PenguMPUIAN DALa .......cccvveiiiieiiicic e 51
3.4 Perancangan SIStEIM.........ccciuiiieiireieseeieeite st e ste e e e e se e e e e sreesteaneesreas 52
3.4.1 Desain Sistem Konvensional ..........cccccoveiiiiiieneiie e 52
3.4.2 Desain Sistem Flattened Plate...........cccoeviiiiiieninie e 53
3.4.3 Perancangan Flattened Plate ............cccooveviiiiiicci e 54
3.4.4 Integrasi Modul TEG HZ-14 ........ccooeiiiiiiiiieeeeee e 54
3.4.5 Sistem Pendingin Sisi DINGIN .......cccoviiiiiiiiiiieccece s 55
3.4.6 Tahapan PeranCanQan ............cccceveieeiieieereeiesieesieseessee e snesseesseeeessens 55
3.5 GEOMELri SISTEM TEG ...ccveeieiieieee e 56
36 MESIING .. 58
AT (o ISP SURRUPRRN 67
BT L GENEIAL ... s 68
T 20 1Y/ oo L] ST SRSRSS 69
T3 MALEITAL ... e 70
3.7.4 Cell ZONe CONUITIONS ....ocveiviiiieiieiieieie e s 71
3.8 SOIULION ...ttt re e neenneas 78
3.9 Parameter Evaluasi Kinerja Sistem TEG .........cccccooviiiiiinenenicseeeieen 80
3.9.1 DistribuST TEMPEIALUN .......ccveevieiieeiee et 80
3.10 EXPECted RESUIL ....c.vveieieeiie et 80
4.1 Hasil Simulasi Computational Fluid Dynamics (CFD) .........ccccooviviiiienn. 82
4.1.1 Distribusi Temperatur Sistem Flattened Plate ..........cccccocvovvviiiiennenn 82
4.1.2 Hasil Pengukuran Temperatur Eksperimental .............c.cccocevvviiieinnnne. 83
4.1.3 Perbandingan Hasil Simulasi dan EKsperimen ...........ccccocvovvviinnnnn 86
4.2 Analisis Pengaruh Desain Flattened Plate terhadap Resistansi Termal ......88
4.2.1 Perbandingan Resistansi Termal Sistem Konvensional dan Flattened
PLATE ...t bbb 88
4.2.2 Pengaruh Desain Flattened Plate terhadap Penurunan Resistansi Termal
........................................................................................................................ 91



Analisis pengaruh desain flattened plate thermoelectric generator terhadap resistansi termal exhaust
mesin diesel berbasis computational fluid dynamics
Airlangga Nanda Suprapto, Dr. Eng. Ir. Yosephus Ardean Kurnianto Prayitno, S.T., M.Eng

UNIVERSITAS Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA

4.3 Analisis Pengaruh Desain Flattened Plate terhadap Perbedaan Temperatur

(AT) dan Efektivitas Perpindahan Kalor ...........cccoooeiiiiiiiiiiiic e 92
4.3.1 Perbandingan Perbedaan Temperatur (AT) TEG........ccccovvviiiiiiiiinnnne, 92
4.3.2 Perbandingan Efektivitas Perpindahan Kalor.............cccoonviiiiiiennn. 95

4.4 Analisis Peningkatan Performa Termal Sistem Thermoelectric Generator

[ =C ) I PP 98
4.4.1 Perbandingan Karakteristik Termal Sistem Konvensional dan Flattened
PLALE ...ttt neere e 98

5.1 KESIMPUIAN ...ttt 100

5.2 SAIAN ..t re e 101

5.3 REKOMENAASI ..ottt nns 102

DAFTAR PUSTAKA

Xiii



