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ABSTRAK

Mesin pengering dehumidifier meupakan. Cabe jamu merupakan tumbuhan rempah
asli indonesia yang memiliki banyak manfaat dari segi kesehatan. Ketentuan kadar
air untuk ekspor cabe jamu ialah 11%. Waktu untuk Pengeringan konvensional
membutuhkan 7 hari. Pada penelitian ini data yang diperoleh berupa data kuantitatif
yang akan digunakan sebagai metode untuk melakukan pengeringan. Respon yang
di gunakan adalah konsumsi energi mesin pengering dan kadar air cabe jamu.
Faktor yang digunakan yaitu pengaturan temperatur dan pengaturan kecepatan
kipas. Penelitian yang dilakukan ialah dengan menggunakan pendekatan design of
experiment rancangan acak lengkap menggunakan 2 faktor dan 3 level dengan 3
perulangan pada setiap kombinasi. Pada pengolahan data menggunakan software
minitab diperoleh hasil perhitungan analisys of variance (ANOVA) untuk respon
konsumsi energi sebesar 0.127 > 0,05 yang dan respon kadar air sebesar 0,026 <
0,05. Hasil untuk respon konsumsi energi memiliki arti tidak terdapat pengaruh
yang signifikan dari interaksi faktor sedangkan untuk respon kadar air cabe jamu
terdapat pengaruh yang signifikan. Berdasarkan hasil tersebut maka dapat
disimpulkan untuk percobaan terhadap respon konsumsi energi tidak terdapat
kombinasi terbaik yang diperoleh, sedangkan untuk respon kadar air cabe jamu
diperoleh kombinasi terbaik berdasarkan uji tukey yang telah dilakukan. Kombinasi
terbaik yang diperoleh untuk pengeringan cabe jamu ialah pada pengaturan

temperatur 19 dan pengaturan kecepatan kipas low.

Kata kunci : cabe jamu, kadar air, konsumsi energi
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ABSTRACT

A dehumidifier dryer is a. Chili herbs are Indonesian native spice plants that have
many health benefits. The water content requirement for the export of herbal chili
is 11%. Time for conventional drying takes 7 days. In this study the data obtained
in the form of quantitative data that will be used as a method for drying. The
response used is the energy consumption of the drying machine and the water
content of the herbal chili. The factors used are temperature settings and fan speed
settings. The research was conducted using a completely randomized design of
experiment approach using 2 factors and 3 levels with 3 repetitions in each
combination. In data processing using minitab software, the results of the analysis
of variance (ANOVA) calculation for the energy consumption response are 0.127
> 0.05 and the water content response is 0.026 < 0.05. The results for the response
to energy consumption mean that there is no significant effect of factor interaction,
while for the response to the water content of chili herbs there is a significant effect.
Based on these results, it can be concluded that for the experiment on the response
to energy consumption, the best combination was not obtained, while for the
response to the water content of chili herbs, the best combination was obtained
based on the Tukey test that had been carried out. The best combination obtained

for drying chili herbs is at a temperature setting of 19 and a low fan speed setting.

Keywords : Chili herbs, water content, energy consumption



viii

DAFTAR ISI
LEMBAR PENGESAHAN ....oooeiieieeeeeneeeeeeeeeneens Error! Bookmark not defined.
LEMBAR PERNYATAAN ....cooiinirieneeeneee s Error! Bookmark not defined.
KATA PENGANTAR ..ot Error! Bookmark not defined.
ABSTRAK ettt sttt sttt b bbb e b et et enenae vi
ABSTRACT ...ttt b e st a et et a e bt b e s b bt et et et ae b b srenen vii
DAETAR TSI oottt s s s s viii
DAETAR TABEL ..ottt sttt Xi
DAETAR GAMBAR ...ttt s Xii
BAB Lo s Error! Bookmark not defined.
PENDAHULUAN ..ottt Error! Bookmark not defined.
1.1 Latar BelaKang.......ccccoeeveeenieenieinieeneccnieeseenienns Error! Bookmark not defined.
1.2 Rumusan Masalah .........coccveeneincincnncncenees Error! Bookmark not defined.
1.3 Tujuan Penelitian.........cccceceeerenenereneneeeeeeeeenenne Error! Bookmark not defined.
1.4 Manfaat Penelitian..........ccccecevveverenenenenieieeneenenne Error! Bookmark not defined.
1.5 Batasan Masalah ........ccccceveeereneninenenieeeeeeene Error! Bookmark not defined.
1.6 ASUMISH .c.veueveneerenieteieieeeteree ettt ettt ene e Error! Bookmark not defined.
1.7 Sistematika PenuliSan .........cocecevveerveenreerenenneninnennes Error! Bookmark not defined.
BAB Tl ..ot Error! Bookmark not defined.
TINJAUAN PUSTAKA ..ottt Error! Bookmark not defined.
2.1 Cabe JaMU.....cceveieieeeceeeee e Error! Bookmark not defined.
2.2 Pengeringan makanan...........cccceeveeeieneiiniecniennnnn, Error! Bookmark not defined.
2.3 Analysis of Variance (ANOVA) .....cccceveverererenennns Error! Bookmark not defined.
2.4 FAKLOTIAL.......cevveviieiicincineeeeee s Error! Bookmark not defined.
2.5 DeNUMIAITIEr.....c.coveirieiiiiicceccec e Error! Bookmark not defined.
2.5 Penelitian Terdahulu ........cccoceeevevenenicneeeneneeennene Error! Bookmark not defined.
|2y N = 2 SR Error! Bookmark not defined.
METODOLOGI PENELITIAN ..cooiiieririeenireerenieens Error! Bookmark not defined.
3.1 Waktu dan Tempat Penelitian.........c.cccceveevevereenennne Error! Bookmark not defined.
3.2 Alat dan Bahan Penelitian.........c.cocecevevevenincnnenennee Error! Bookmark not defined.
3.3 Jenis Penelitian.......ccoceeveveereeeeereneneneieeeeeeeenene Error! Bookmark not defined.
3.4 Variabel Penelitian.........c.cccceceeereneneneneneeeeeeennens Error! Bookmark not defined.

3.5 Prosedur Perancangan Percobaan .......ccccceeeveuneeee. Error! Bookmark not defined.




3.6 Jenis dan Tipe Data ......cccceveeeeererenienienieeeeeeeenaens Error! Bookmark not defined.
3.7 Teknik Pengambilan Data..........ccccevverereereeeeeeennens Error! Bookmark not defined.
3.8 Metode Penyelesaian........cccoceevevvreenienencenineeeene Error! Bookmark not defined.
3.9 HIPOTESIS ..ottt Error! Bookmark not defined.

3.9.1 Pengaruh Faktor Pengaturan Temperatur Terhadap Kadar Air dan
KONSUMST ENEIT cvvveeeeeeeeeeeeeeeeeeeeeene Error! Bookmark not defined.

3.9.2 Pengaruh Faktor Fan Speed Terhadap Kadar Air dan Konsumsi Enerqi
...................................................................................... Error! Bookmark not defined.

3.9.3 Pengaruh Interaksi Faktor Pengaturan Temperatur dan Faktor Fan

eed Terhadap Kadar Air dan Konsumsi Energi =
Er
ror! Bookmark not defined.

3.10 Flowchart Penelitian ...........ccccceveeeeveneeeecieceennne, Error! Bookmark not defined.
BAB TV ..ottt Error! Bookmark not defined.
HASIL DAN PEMBAHASAN .....coeeeieeeeeeeeteeeee e Error! Bookmark not defined.

4.1 Pengumpulan Data.........cccceeeeeveevieecieeneeceecie e Error! Bookmark not defined.

4.1.1 Pengambilan Data Kombinasi Pengacakan......... Error! Bookmark not defined.

4.1.2 Pengambilan Data Suhu Dalam Mesin Pengering............ Error! Bookmark not

defined.

4.2 Perhitungan Design of Experiment.........ccccceceevenee Error! Bookmark not defined.
4.2.1 Tabulasi Data Percobaan ..........ccccceevvevevueennenen. Error! Bookmark not defined.
4.2.2 HIPOLESIS ...vveveveeeeerecteete ettt Error! Bookmark not defined.

4.3 Pengujian Hasil Respon Konsumsi Energi Menggunakan Software Minitab

.......................................................................................... Error! Bookmark not defined.
4.3.1 Analisys of Variance Konsumsi Energi............ Error! Bookmark not defined.
4.3.2 Pengujian Variabel Signifikan.............cccceeuee... Error! Bookmark not defined.
4.3.3 Analisis Interaksi EfeK........cccooveveevenieceeneenennn. Error! Bookmark not defined.
4.3.4 Asumsi Dasar REQreSi.....cccccevereevreeeevvenreenenne. Error! Bookmark not defined.
4.3.5 Model Regresi Analisis R?............ccccevvveveveenane. Error! Bookmark not defined.
4.3.6 Analisa Surface Plot dan Contour Plot............ Error! Bookmark not defined.
4.3.7 Uji Lanjut TUKEY......ccoevviiieeiecieceeteeieeeece e, Error! Bookmark not defined.

4.4 Pengujian Hasil Respon Kadar Air Menggunakan Software Minitab......... Error!

Bookmark not defined.

4.4.1 Analisys of VarianCe ........ccccceveveevrereeveervenenn. Error! Bookmark not defined.
4.4.2 Pengijuan Variabel Signifikan............ccceceeunns Error! Bookmark not defined.

4.4.3 Analisis Interaksi EfeK.....cooovveeeeeeeivieiieeeeeeeenn. Error! Bookmark not defined.




4.4.4 Asumsi Dasar REQreSi.......ccoeereeverierereererveennenes Error! Bookmark not defined.
4.4.5 Model Regresi Analisis R?.........ccccoveeeeerurerenenes Error! Bookmark not defined.
4.4.6 Analisa Surface Plot dan Contour Plot............ Error! Bookmark not defined.
4.3.7 Uji Lanjut Tukey Kadar Air........cccccoeevvenenee. Error! Bookmark not defined.

4.5 Grafik Suhu Dalam Mesin Pengering............c....... Error! Bookmark not defined.
4.6 Percobaan penerapan kombinasi terpilih............... Error! Bookmark not defined.
BAB V e s s Error! Bookmark not defined.
KESIMPULAN DAN SARAN ....cooiiieteeeeenee st Error! Bookmark not defined.
5.1 KeSIMPUIAN ......cciiieiiiieiee e Error! Bookmark not defined.
9.2 SANAN .ottt e Error! Bookmark not defined.
DAFTAR PUSTAKA ..ttt Error! Bookmark not defined.

LAMPIRAN. ...cooiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt eveeeeeees Error! Bookmark not defined.



DAFTAR TABEL

Tabel 2.1 Tipe data untuk eksperimen satu faktor ................ Error! Bookmark not defined.
Tabel 2.2 Penelitian terdahulu ........ccoooovvvviviiiiiiiiieeee, Error! Bookmark not defined.
Tabel 3.3 Waktu pelaksanaan ..........ccoceeeeveeeeeeeeieeeicieeeseeenns Error! Bookmark not defined.
Tabel 3.4 CheCKSNEEL.......cocvvieieieieeeteeeeee e Error! Bookmark not defined.
Tabel 3.5 sampel sebelum diacak ........ccoeevvveivvvieeiiiiieeeenee, Error! Bookmark not defined.
Tabel 3.6 sampel setelah pengacakan ..........ccceeeveeveeeneeennene. Error! Bookmark not defined.
Tabel 3.7 Kombinasi Kecepatan fan fan Temperatur mesin.Error! Bookmark not defined.
Tabel 3.8 ANOVA ... Error! Bookmark not defined.
Tabel 4.9 Rekapan data percobaan kombinasi 1................... Error! Bookmark not defined.
Tabel 4.10 Rekapan data Kombinasi 2........cccoeevvveevvveeeennnnee. Error! Bookmark not defined.
Tabel 4.11 Rekapan data kombinasi 3........cccevvevveeveveeenenenns Error! Bookmark not defined.
Tabel 4.12 Rekapan data kKombinasi 4 ........ccoceevevveveveeennnenns Error! Bookmark not defined.
Tabel 4.13 Rekapan data Kombinasi 5........ccoeeevvveeivvieeennee. Error! Bookmark not defined.
Tabel 4.14 Rekapan data Kombinasi 6 .........ccoeevvveveueeenennns Error! Bookmark not defined.
Tabel 4.15 Rekapan data Kombinasi 7 ........ccoovevveeeivveeeennnee. Error! Bookmark not defined.
Tabel 4.16 Rekapan data Kombinasi 8 ..........ccccvveevvveeeennnnee. Error! Bookmark not defined.
Tabel 4.17 Rekapan data kombinasi 9........cccevevvveveveeennnenns Error! Bookmark not defined.
Tabel 4.18 Rekapan data suhu dalam mesin pengaturan fan speed low dan temperatur

O C e et Error! Bookmark not defined.
Tabel 4.19 Rekapan data suhu dalam mesin pengaturan fan speed low dan temperatur

O C e et Error! Bookmark not defined.
Tabel 4.20 Rekapan data suhu dalam mesin pengaturan fan speed low dan temperatur

O C e Error! Bookmark not defined.
Tabel 4.21 Rekapan data suhu dalam mesin pengaturan fan speed low dan temperatur

O C e Error! Bookmark not defined.
Tabel 4.22 Rekapan data suhu dalam mesin pengaturan fan speed low dan temperatur

B T Error! Bookmark not defined.
Tabel 4.23 Rekapan data suhu dalam mesin pengaturan fan speed low dan temperatur

O C e Error! Bookmark not defined.
Tabel 4.24 Rekapan data suhu dalam mesin pengaturan fan speed low dan temperatur

O C e Error! Bookmark not defined.
Tabel 4.25 Rekapan data suhu dalam mesin pengaturan fan speed low dan temperatur

O C e Error! Bookmark not defined.
Tabel 4.26 Rekapan data suhu dalam mesin pengaturan fan speed low dan temperatur

O C e Error! Bookmark not defined.
Tabel 4.27 Tabulasi data KOnSumsi eNerdi..........ceeeeeeveennenne. Error! Bookmark not defined.
Tabel 4.28 Tabulasi data kadar @ir..........cooeeeeeeveeeeievereeennen. Error! Bookmark not defined.
Tabel 4.29 Hasil uji ANOVA respon konsumsi energi......... Error! Bookmark not defined.
Tabel 4.30 Analisa R?respon konsumsi enerdi..................... Error! Bookmark not defined.

Tabel 4.31 pemilihan kombinasi terbaik untuk respon konsumsi energi ...Error! Bookmark
not defined.

Tabel 4.32 Hasil uji ANOVA respon kadar air..................... Error! Bookmark not defined.
Tabel 4.33 Analisa R?respon kadar air............cccceeevevevenennns Error! Bookmark not defined.

Xi



Tabel 4.34 pemilihan kombinasi terbaik untuk respon kadar air ........ Error! Bookmark not
defined.

DAFTAR GAMBAR

Gambar 3.1 Mesin Pengering Heat Pump Dehumidifier (HDP)......... Error! Bookmark not
defined.

Gambar 3.2 Grain Moisture Meter.......cccocueeeveeereeereenreeennenn. Error! Bookmark not defined.
Gambar 3.3 ENergi MELEr ......cccveeeeeeeereeeeeeeetee e Error! Bookmark not defined.
Gambar 3.4 KAmMEI@.......covveevveeereereeereeeteeeeeereeereeeteesseeeneenne Error! Bookmark not defined.
Gambar 3.5 Cabe JAMU ..cceeeveereeriecreectee et Error! Bookmark not defined.
Gambar 3.6 Alat tUlIS.......cccveeeeveeeeeeeeee e Error! Bookmark not defined.
Gambar 3.7 Laptop ....ccveeeeeeveereereeereecteeeee e v Error! Bookmark not defined.
Gambar 3.8 Timbangan digital .........ccoceeevveeevieeieieeereeeeens Error! Bookmark not defined.
Gambar 3.9 REMOLE AC......uoiieeeeeeeeeee et Error! Bookmark not defined.
Gambar 3.10 Variabel penelitian .........cccooevveeeveeeeeeeereeennene Error! Bookmark not defined.
Gambar 3.11 Flowchart penelitian.........cooeeeeveeeeeeeecreeeeeeens Error! Bookmark not defined.

Gambar 4.12 Uji half normal faktor pengaruh respon konsumsi energi....Error! Bookmark
not defined.

Gambar 4.13 Uji normal plot pengaruh faktor respon konsumsi energi....Error! Bookmark
not defined.

Gambar 4.14 main effects faktor pengaruh respon konsumsi energi.. Error! Bookmark not
defined.

Gambar 4.15 interraction plot faktor terhadap respon konsumsi energi....Error! Bookmark
not defined.

Gambar 4.16 Normal probability plot respon konsumsi enerdi.......... Error! Bookmark not
defined.
Gambar 4.17 versus fits respon konsumsi energi ................. Error! Bookmark not defined.

Gambar 4.18 surface plot faktor fan speed dan suhu terhadap respon konsumsi energi
.............................................................................................. Error! Bookmark not defined.
Gambar 4.19 contour plot faktor fan speed dan suhu terhadap respon konsumsi energi
.............................................................................................. Error! Bookmark not defined.
Gambar 4.20 hasil uji tukey pada setiap kombinasi dan seluruh perulangan respon
KONSUMSH BNEIGI voceveeeveieeereeeenee ettt eetee et e e Error! Bookmark not defined.
Gambar 4.21 Uji half normal faktor pengaruh respon kadar air ......... Error! Bookmark not
defined.

Gambar 4.22 Uji normal plot pengaruh faktor respon kadar air ......... Error! Bookmark not
defined.

Gambar 4.23 main effects faktor pengaruh respon kadar air Error! Bookmark not defined.
Gambar 4.24 interraction plot faktor terhadap respon kadar air ......... Error! Bookmark not
defined.

Gambar 4.25 Normal probability plot respon kadar air ........ Error! Bookmark not defined.
Gambar 4.26 versus fits respon kadar air............cccceeevvennenee. Error! Bookmark not defined.
Gambar 4.27 surface plot faktor fan speed dan suhu terhadap respon kadar air.......... Error!
Bookmark not defined.

xii



Gambar 4.28 contour plot faktor fan speed dan suhu terhadap respon kadar air ......... Error!
Bookmark not defined.

Gambar 4.29 hasil uji tukey pada setiap kombinasi dan seluruh perulangan respon kadar
oL TR Error! Bookmark not defined.
Gambar 4.30 Grafik suhu dalam mesin dengan pengaturan temperatur 19°C dan
kecepatan Kipas oW ( rPIM ) c..ccveveeveeieeeierieeeeeeceeee e Error! Bookmark not defined.
Gambar 4.31 Grafik suhu dalam mesin dengan pengaturan temperatur 19°C dan
kecepatan Kipas medium (_rpm ) ...cccceeceeveeeeveneeeesieeeene Error! Bookmark not defined.
Gambar 4.32 Grafik suhu dalam mesin dengan pengaturan temperatur 19°C dan
kecepatan Kipas high ( rpm ) c..eeeveeeeeeeeeececeeeeeee e Error! Bookmark not defined.
Gambar 4.33 Grafik suhu dalam mesin dengan pengaturan temperatur 21°C dan
kecepatan Kipas IoW ( FPM ) ceeeeeveeeeeeceee e Error! Bookmark not defined.
Gambar 4.34 Grafik suhu dalam mesin dengan pengaturan temperatur 21°C dan
kecepatan Kipas medium (_rpm ) .cccceceeceevieeeerieseeeeseeeenne Error! Bookmark not defined.
Gambar 4.35 Grafik suhu dalam mesin dengan pengaturan temperatur 21°C dan
kecepatan Kipas high ( rPM ) .c.eeeeveeeveeereeeeeceeeee e Error! Bookmark not defined.

xiii



Gambar 4.36 Grafik suhu dalam mesin dengan pengaturan temperatur 23°C dan kecepatan

KIPAS TOW ( TPIM) ettt ettt e s eeaaee e Error! Bookmark not defined.
Gambar 4.37 Grafik suhu dalam mesin dengan pengaturan temperatur 23°C dan kecepatan
Kipas Medium ( FPIM ) coeeeeeeeeeiee ettt e e eeeeeeeeneee e Error! Bookmark not defined.

Gambar 4.38 Grafik suhu dalam mesin dengan pengaturan temperatur 23°C dan kecepatan
KIPAS NIGN ( FDM ) ettt eeeee e e e e s e e e Error! Bookmark not defined.

14



