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1. INTRODUCTION

A significant source of foreign cash for the nation, coffee is one of the plantation commodities with a
relatively high economic value relative to other plantation crops (Chandra et al., 2018),(Sembiring et al.,
2020),(Saidi & Suryani, 2021). In addition to being a significant source of foreign cash, coffee provides income
for 1.5 million coffee farmers in Indonesia (Teniro & Zainudin, 2022). It is advised to expand rice coffee
processing activities into ground coffee, instant coffee, and ready-to-drink coffee in light of the advantages and
possibilities of coffee (Haris et al., 2023). After Brazil, Vietham, and Colombia, Indonesia is the world's fourth-
largest producer of coffee (Raharjo & Alifianto, 2023),(Yuhendra & Pebrian, 2024). However, the value of
Indonesian coffee exports decreased in the 2018-2021 period, which was consistent with the low volume of
Indonesian coffee exports in that year relative to the preceding period, causing Indonesia to drop from fourth
to fifth place in the world rankings as a coffee exporting nation (Ananda et al., 2023).

The absence of downstream processing in Indonesian coffee processing may be the cause of these
different issues (Cemporaningsih et al., 2020). Coffee lovers in Indonesia only enjoy processed coffee as usual
and only alter the product with various additional products like milk coffee, ginger coffee, parijoto coffee, palm
coffee, etc (Haris et al., 2023),(Aziz et al., 2023). This results in the coffee's value being only medium to low
and makes it difficult to compete with the export market in terms of coffee processing. In general, Indonesian
coffee products lack development and innovation in developing coffee products. Coffee drinking has become
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popular among people, but different black coffee drinks have different health benefits and drawbacks (Pratiwi
& Sodik, 2018). While there are currently many coffee varieties available in Indonesia, there has not been any
innovation in processing coffee to make it clear so that people of all social classes can enjoy it. Some people
are suitable for black coffee, milk coffee, or similar beverages, while others are not and can occasionally cause
stomach pain, bloating, colds, or weakness (Wijayanti & Irawati, 2024).

Currently, there is no tool available for the process of separating coffee into clear coffee; the one that
exists is quite expensive and only comes in one size. In order to solve this issue, a prototype tool for separating
coffee into clear coffee in a variety of sizes must be created (Megandhi Gusti Wardhana, 2020). It demonstrated
how to make coffee in addition to cafe equipment such small roasting machines, mixing grinders, and other
items. The difficulty in purifying the product is the process's weakness. If you make clear coffee with the bare
minimum of equipment, the color produced will be yellow to brownish or will not be perfectly clear like water
because the precision of the equipment used is not quite correct. Domestic clear coffee making equipment
components can be produced commercially, eliminating the need for trial and error and facilitating simple
operation in the creation of a suitable machine. This study examines the process of creating a clear coffee
streamer and evaluates the output.

2. RESEARCH METHOD
This research method is to design a tool and analyze the production results of a streamer tool to produce
clear coffee. The tools and materials used in this research are as follows.

Table. 1 tools and materials

No Component Name Material Information
1 Distillator Tube Stainless Steel 1,5mm

2 Condenser Tube Stainless Steel 1,3mm

3 Connecting pipe Copper Pipe Yainch

2.1. Distillator tube design
The function of the distillator tube is to hold ground coffee mixed with water to be heated. The volume
capacity of the tube is 20 liters. The distillator tube is designed with dimensions as shown in the image below.
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Figure 1. Distilaor tube

2.2. Heating tube design
The heating tube functions to transmit the steam produced from the coffee which is then passed to the
copper hose and the resulting steam will become liquid in the cooling tube. The heating tube is designed with
dimensions as shown in the picture below.
=

|
|
|
|
|
|
./
Figure 2. Heating tube
2.3. Cooling tube design
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The cooling tube functions to cool the resulting coffee vapor which becomes liquid from the heating
tube. The cooling tube is designed with almost the same dimensions as the heating tube which functions to
release wasted heat from the condenser tube using a looping water circulation system using a pump. The
design dimensions are as shown in the picture below.

Figure 3. cooling tube
2.4. Design of fluid pipes in condensers
The fluid pipe in the condenser functions to remove heat and change the state of the cooling material
from gas to liquid. The design dimensions are as shown in the image below.

Figure 4. fluid pipes in condensers
2.5. Connecting pipe design
The connecting pipe to the condenser/cooler, functions to connect water vapor from the distillation
column to the condenser/cooler. The design dimensions are as shown in the image below.

f

Figure 4. Connecting pipe

2.6. Thermocouple design
The thermocouple used was already assembled when purchased so it doesn't need to be re-designed.

2.7. Tool design results
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Figure 5. Clear coffee streamer tool

2.8. Test the production results of the clear coffee streamer machine

In the design of this clear coffee streamer, the pressure cooker tube is designed as a distillation column
with a capacity of + 20 L with a diameter of + 31.5 cm and a height of + 44.5 cm. The amount of feed inserted
into the reactor column is no more than 1/3 of the reactor capacity, namely 1/3 x5 L =15 L. . This is because
the steam produced must be more than the feed introduced. The thermocouple in this device is a temperature
sensor which is used to detect or measure temperature through two different types of metal conductors which
are combined at the end, causing a thermo-electric effect. The condenser is designed using 2 stainless steel
pipes connected to a cooling bucket and the cooling flow rate is assisted by a water pump with a capacity of
8001/h. The use of this material is to avoid corrosion due to high temperature conditions. The shell section of
the condenser is connected to the reactor column using a connecting pipe with a diameter of 0.5 inches or 1.27
cm which forms a slope angle of 45°, while the tube section uses a pipe with a diameter of 2 inches or 5.08 cm.

2.9. Test the production results of the clear coffee streamer machine

After the process of designing the clear coffee streamer tool, the next stage is testing the production
performance of the tool. The performance test of the clear coffee streamer tool was carried out when the tool
was used for the process of making clear coffee. So if the equipment is not operating properly to produce clear
coffee, it will be repaired and tested again.

3. RESULTS AND DISCUSSIONS
3.1. Design Results of a Clear Coffee Streamer Machine

The clear coffee streamer machine is designed using stainless steel material with a capacity of 20 liters
with a maximum heating temperature capacity of 100°C. The distribution pipe used is a 1 meter long aluminum
pipe which is twisted in a spiral inside the cooling tube. One of the benefits of this type of spiral cooler is that
it does not take up too much space and can lengthen the distillation path so that the distilled material can
produce high levels. In this study, the type of cooling tube used was a cylindrical tube. The temperature
indicator used is a thermocouple with a maximum temperature of 100°C

3.2. Production Test Results for Clear Coffee Streamer Machines
The data obtained for the test capacity in the production of clear coffee streamers is as follows.
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Figure 6. Graph of data collection results

From the results of data collection for production, there are two variations in the volume of ingredients,
1500 ml and 2000 ml, where coffee and water are mixed, coffee is 35 grams while water is 1500 ml and 2000
ml. Variations in the two volumes of ingredients produce different clear coffee production results. Data
collection using a material volume of 1500 ml resulted in a production of 850 ml with a time of 75 minutes.
Meanwhile, using a volume of 200 ml of material produces 950 ml with a time of 75 minutes. The results of
data collection show that the greater the volume of material, the greater the production output as shown in
figure 6.

4. CONCLUSION

The conclusions of this research resulted in the design of a coffee streamer tool and the results of testing
the production capacity of clear coffee. The results of the design of a clear coffee streamer tool using stainless
steel material can be used with a capacity of 20 liters and a maximum heating temperature of 1000C, while
testing the production capacity of the clear coffee streamer tool produces data using a material volume of 1500
ml resulting in a production volume of 850 ml in a time of 75 minutes. Meanwhile, using a volume of 200 ml
of material produces 950 ml with a time of 75 minutes.

REFERENCES

Ananda, A. N., Azzahra, T. S., Susanti, W., & Wikansari, R. (2023). ANALISIS DAYA SAING EKSPOR KOPI
INDONESIA PADA PASAR INTERNASIONAL. AGRORADIX : Jurnal Ilmu Pertanian, 7(1), Article 1.
https://doi.org/10.52166/agroteknologi.v7il.5281

Aziz, S. A., Jayanthi, R., & Dinaseviani, A. (2023). Pengembangan Usaha dari Sumber Daya Lokal Sektor Pertanian: Kasus
Pada Produk Kopi Tersertifikasi Indikasi Geografis (1G). Proceedings Series on Physical & Formal Sciences, 5,
164-170. https://doi.org/10.30595/pspfs.v5i.718

Cemporaningsih, E., Raharjana, D. T., & Damanik, J. (2020). Ekonomi Kreatif sebagai Poros Pengembangan Pariwisata
di Kecamatan Kledung dan Bansari, Kabupaten Temanggung. Jurnal Nasional Pariwisata, 12(2), Article 2.
https://doi.org/10.22146/jnp.60401

Chandra, U., Fazlina, Y. D., & Rusdi, M. (2018). Distribusi spasial lahan kopi eksisting berdasarkan ketinggian dan arahan
fungsi kawasan di kabupaten Aceh Tengah. Jurnal Ilmiah Mahasiswa Pertanian, 3(4), Article 4.
https://doi.org/10.17969/jimfp.v3i4.9587

Haris, A. T. L. P. L., Tahir, R., Mundiyah, A. |., & Angka, A. W. (2023). Strategi Pengembangan Agribisnis Kopi Robusta
sebagai Wujud Penguatan Ekonomi Kerakyatan Pedesaan di Kecamatan Lembang Kabupaten Pinrang, Sulawesi
Selatan, Indonesia. Agro Bali : Agricultural Journal, 6(2), Article 2. https://doi.org/10.37637/ab.v6i2.1253

Megandhi Gusti Wardhana, W. (2020). Formulasi Inovatif Pembuatan Kopi Bening Tanpa Ampas (Clear Coffee). Jurnal
Agrotek Ummat, 7(1). http://repository.unibabwi.ac.id/id/eprint/429/2/Hasil%20Plagiarism%20Jurnal.pdf

Pratiwi, 1. Y., & Sodik, M. A. (2018). Dampak Positif dan Negatif Meminum Kopi. OSF.
https://doi.org/10.31219/osf.io/3mfod

JosTec Page 62



JOURNAL OF SCIENCE TECHNOLOGY October 25, 2024

Raharjo, R. J. H., & Alifianto, Z. A. (2023). Potensi Ekspor Komoditas Kopi Indonesia Ke Malaysia Dan Singapura. Jurnal
Pengabdian Kepada Masyarakat Nusantara, 4(3), 2959-2965. https://doi.org/10.55338/jpkmn.v4i3.1680

Saidi, B. B., & Suryani, E. (2021). Evaluasi Kesesuaian Lahan Untuk Pengembangan Kopi Liberika Di Kabupaten Tanjung
Jabung  Timur Jambi. Jurnal llmiah llmu Terapan Universitas Jambi, 5(1), Article 1.
https://doi.org/10.22437/jiituj.v5i1.12884

Sembiring, A. C., Sitanggang, D., & Sinuhaji, N. P. (2020). Pemberdayaan Petani Kopi Karo melalui Pengolahan Pasca
Panen. Jurnal Mitra Prima, 2(1), Article 1. https://doi.org/10.34012/mitra_prima.v1i1.833

Teniro, A., & Zainudin, Z. (2022). Optimalisasi Pengolahan Biji Kopi Dalam Upaya Peningkatan Pendapatan Petani. Jurnal
Pengabdian Pada Masyarakat Indonesia, 1(3), Article 3. https://doi.org/10.55542/jppmi.v1i3.229

Wijayanti, E., & Irawati, Z. (2024). PENGARUH LITERASI KEUANGAN, PENGGUNAAN TEKNOLOGI, DAN
GAYA HIDUP TERHADAP KEPUTUSAN PEMBELIAN PADA STARBUCKS COFFEE DI KOTA
SURAKARTA. Jurnal Ecopreneur.12, 7(1), 16-34. https://doi.org/10.51804/econ12.v7i1.16487

Yuhendra, A., & Pebrian, S. (2024). ANALISIS DAY A SAING EKSPOR KOPI INDONESIA DI PASAR DUNIA. Jurnal
Ilmiah Ekonomi, Manajemen Dan Syariah, 3(1), Article 1. https://doi.org/10.55883/jiemas.v3i1.33

JoSTec Page 63




