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KABUPATEN OGAN  ILIR 
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**) Telpon: 0812-7886884  Email: darmawi@unsri.ac.id 

 

 

ABSTRAK. Telah dilakukan kegiatan Pengabdian Kepada Masyarakat di Desa Tanjung Gelam Kecamatan 
Indralaya, Kabupaten Ogan Komering Ilir, berupa penerapan Alat Penghemat Energi Vertikal bagi usaha 
pemanggangan kemplang. Alat ini berfungsi untuk memaksimalkan penggunaan panas yang berasal dari tungku 
bara api dan menghisap semua asap serta gas rumah kaca yang meliputi CO, CO2, NOx , SOx, PM 2,5 dan PM 10. 
Serta menyalurkan nya kesuatu tempat sehingga si pemanggang terjauh dari menghirup udara dengan cemaran 
unsur-unsur tersebut. Uji kualitatif ini meliputi kesaksian para pemakai yang telah menggunakan alat ini 
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dibandingkan dengan ketika tanpa memakai alat ini. Secara umum mereka menyatakan, lebih aman, lebih 
nyaman, lebih hemat arang kayu dan tidak mengalami pedih dimata.  

 

Kata Kunci: Analisa kualitatif, Penghemat Energi Vertikal, Emisi gas rumah kaca. 
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1. Latar belakang 

Penghemat Energi Vertikal adalah sebuah alat yang dibuat untuk memperbaiki secara teknologi proses 
produksi pada pemanggangan kemplang  di Desa Tanjung Gelam, Kecamatan Indralaya Kabupaten Ogan Ilir. 
Proses pemanggangan  kemplang selama ini dapat dilihat sebagaimana nampak pada Gambar 1a,  Gambar 1b 
dan Gambar 1c. 

 

 

 

Gambar 1a. Pemanggangan kemplang tradisional dengan Tungku Bara Api terbuka. 

 

 

       

 
 

 

Gambar 1b. Pemanggangan kemplang tradisional dengan Tungku Bara Api terbuka, dimana pemanggang 

menggunakan pakaian serba tertutup dan stick pemanggangan yang panjang untuk menghindari panas dari 

tungku. 
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Gambar 1c Pemanggangan kemplang secara tradisional dimana TBA dihembus dengan kipas angin dan 

pemanggang agak jauh dari TBA untuk menghindari panas. 

 

      Pemanggangan dilakukan pada sebuah Tungku Bara Api (TBA) terbuka yang dihembus dengan sebuah kipas 
angin, sehingga panas yang timbul pada TBA, begitu juga produk-produk pembakaran yang lain seperti Asap, 
Emisi Gas buang, Partikulat semuanya menyebar kesekitar TBA. Nampak pada gambar, pemanggang kemplang 
menggunakan pakaian tangan panjang dan penutup wajah untuk melindungi diri mereka dari panas TBA. Stick 
pemanggang yang panjang, dengan maksud agar cukup jauh dari TBA. 

 

2. Penghemat Energi Vertikal 

       Penghemat Energi Vertikal adalah sebuah alat yang dirancang untuk mengatasi semua itu. Adapun bentuk 
dan cara kerja alat tersebut dapat dilihat pada Gambar 2a, Gambar 2b dan Gambar 2c. 

       Penghemat Energi Vertikal (PEV), merupakan sebuah alat yang sudah dikuatkan secara hukum berupa Hak 
Paten dengan Nomor Paten IDP000065109, dengan masa perlindungan  hingga 19 Januari 2037 

Dengan alat ini, TBA diletakkan pada bagian bawah alat, sementara pada bagian paling atas terdapat sebuah 
Exhaust Fan yang berfungsi untuk menarik semua gas hasil pembakaran, berikut asap dan partikulat yang 
dihasilkan dari TBA, serta membuangnya keluar kearah yang dianggap aman bagi manusia disekitarnya. 

       Diatas Tungku Bara Api (TBA), terdapat dua tingkat singgang yang berguna untuk menempatkan barang-
barang yang hendak dikeringkan. Misalnya kemplang yang belum dipanggang atau komoditas lainnya yang 
dianggap perlu dikeringkan. Panas yang digunakan untuk pengeringan ini adalah panas yang berasal dari TBA, 
sehingga panas tersebut tidak terbuang begitu saja ke atmosfir, tetapi dimanfaatkan terlebih dahulu untuk 
pengeringan komoditas  lain. Pada titik inilah terjadi penghematan, dimana panas dari TBA tidak untuk 
memanggang kemplang saja tapi juga untuk pengeringan komoditas yang ada diatasnya. Jadi dilakukan 
ekonomisasi terhadap panas yang dihasilkan dari TBA 
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Gambar 2a. Alat Penghemat Energi Vertikal (PEV) dengan dua rak pada bagian atas dengan pintu 
tertutup. 
 
 

 

 
Gambar .2b. Alat Penghemat Energi Vertikal (PEV) dengan dua pintu rak terbuka pada bagian atas. 
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                Gambar 2c.  Penghemat Energi Vertikal (PEV) dengan dua rak pada bagian atas, dan 
pada bagian paling atas terdapat sebuah Exhaust fan  yang berfungsi untuk menghisap semua 
produk pembakaran dari TBA, diantaranya Panas, Asap, Gas COx, NOx, SOx serta patikulat 
keatas dan membuangnya keluar ketempat yang dianggap aman bagi manusia.       
.  

.         

3. Metode Pengabdian Pada Masyarakat 

 

      Kegiatan Pengabdian Pada Masyarakat dilakukan dengan cara memberikan  3 (tiga) unit alat Penghemat 

Energi Vertikal (PEV) kepada UKM yang bergerak dibidang penjualan kemplang panggang di desa Tanjung 

Gelam Kecamatan Indralaya, kabupaten Ogan Ilir, Sumatera Selatan. 

      Kegiatan ini dilengkapi dengan penjelasan mengenai hal-hal sbb: 

1. Cara kerja alat,  

2. Hubungan antara alat dengan kesehatan  

3. Hubungan antara alat dengan hemat energi dan keuntungan. 

 

      Untuk memastikan masyarakat bisa menggunakan alat tersebut dengan benar, maka dilakukan demo 

penggunaan alat, yang meliputi: 

1. Penyalaan TBA yang harus dilakukan diluar alat PEV. 

2. Menghidupkan Exhaust Fan pada PEV. 

3. Penempatan TBA pada tempat yang sudah ditentukan yaitu pada bagian paling bawah. 

4. Memulai kerja pemanggangan kemplang. 

 

Pada kesempatan ini, khalayak sasaran yang dikumpulkan di sebuah tempat, diminta melakukan sendiri 

pemanggangan kemplang agar merasakan cara penggunaan alat Penghemat Energi Vertikal (PEV). 

       Pada tahap awal, biasanya selalu memerlukan waktu untuk adaptasi dan penyesuaian. Oleh sebab itu 

diperlukan kemauan untuk belajar hingga terasa cocok dengan alat ini. Demikianlah, sehingga semuanya mencoba 

dan merasakan. 

 

5. Hasil dan Pembahasan 

 

Dari pelaksanaan Pengabdian Pada Masyarakat 
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tersebut didapat hasil-hasil sbb: 

1. Terdapat kemauan yang besar dari masyarakat untuk menerima alat ini sebagai suatu bentuk 

pembaharuan, sebagai suatu perubahan dan langkah maju secara teknologi, khususnya dalam 

pemanggangan kemplang. 

2. Terjadi proses adaptasi yang cukup cepat pada ibu-ibu pemanggang kemplang dari kondisi yang 

tradisional kepada keadaan sekarang. 

3. Umumnya mereka menyatakan senang dengan alat Penghemat Energi Vertikal yang ada tersebut, karena 

memberikan keuntungan-keuntungan dibanding kondisi yang tradisional antara lain: 

 

A. Tidak panas, karena panas dari TBA dihisap oleh Exhaust Fan keatas dan dibuang ketempat yang 

dianggap aman bagi manusia disekitarnya. 

B. Tidak menyebabkan perih dimata, dimana asap yang ditimbulkan tidak menyebar keberbagai arah 

seperti pada tungku tradisional dan masuk ke mata. 

C. Gas-gas emisi seperti CO, CO2, NOx, SOx serta Partikulat Matter yang meliputi PM 2,5 dan PM 10 

akan terbuang keluar ketempat yang aman, tidak terhisap oleh pemanggang. 

D. Panas yang dihasilkan dari TBA tidak hanya untuk proses memanggng tetapi juga untuk 

mengeringkan komoditi yang ada pada rak diatasnya.  

 

6. Kesimpulan 

Dari hasil-hasil yang dicapai tersebut, dapat disimpulkan hal-hal sbb: 

1. Masyarakat dapat menerima dan dapat beradaptasi dengan cepat pada alat PEV yang dimasyarakatkan. 

2. Panas yang berasal dari TBA dapat dimanfaatkan untuk mengeringkan komoditi yang ada pada rak 

diatasnya, sehingga terjadi penghematan.  

3. Ibu-ibu pemanggang kemplang aman dari menghirup emisi gas buang serta partikulat yang berbahaya 

bagi kesehatan. 

4. Ibu-ibu pemanggang kempalng terhindar dari paparan radiasi panas dari TBA sehingga tidak 

membahayakan kesehatan terutama kulit. 
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A series of attempt is conducted to minimized the role of human hand in 

kemplangroasting, the traditional snack of Palembang - South Sumatra, 

Indonesia. Traditionally, the roasting is perform manually on an open 

charcoal fire. The negative effect on human health has become the main 

attentionin this matter regarding the spread of emissions gases, heat 

emitted and particulates generated. An equipment named 

PenghematEnergiVertikal (Vertical Energy Saver) or abbreviated as 

VESA-2 is already developed and improved. VESA-2 is an equipment 

made to accommodated the heat emitted, the gas and particulates generated 

from the charcoal stove to be streamed to a place that is safe from human 

breathand environment. The use of speed controller and switch relay to 

create reverse rotationand has already successfully imitate the human hand 

movement to roast kemplang. Geared DC motor is used to get the low 

output RPM and to facilitate the simple transmission system. 
 

 

Copyright © 2022, Ana Paula do Nascimento Rocha et al. This is an open access article distributed under the Creative Commons Attribution License, which 

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

 

INTRODUCTION 

The attention to kemplang roasting process has 

started from the year 2014 in Palembang [1]. 

Kemplang is roastedon an open charcoal fire as 

shown in figure 1a,b,c and d. The main problem of 

traditional open charcoal fire is how to managethe 

heat emitted, the smoke generated, the exhaust gases 

and particulates produced, to be accommodated to a 

place that is safe to human breath and safe to the 

surrounding environment. The answer has already 

given by an equipment names VESA-2, i.e. an 

equipment made to accommodate the heat, the gas, 

and the particulates generated from the charcoal fire 

to be distributed to a place that is safe to the people 

and to thekemplang roasters.VESA-2 is an 

equipment that has already have patent right created 

and developed for a better and heathier roasting 

process in Palembang. 
 

Method of Creating the Electronic Arm of Vesa-2: 

In order to replace the hand role of human in roasting 

the kemplang, we shouldobserve the way kemplang 

roasted by mothers who use the kemplang as a matter 

of daily business.Kemplang is roasted by a back and 

forth motion. One kemplang roasting is completed in 

40 seconds to 70 seconds depending on the 

experience of the mothers who roast it. The roasting 

movement is imitated by the electronic armas wanted 

to create. 

The first consideration of creating the Electronic Arm 

is mechanically. It is by modifying the revolution 

movement of electric motor became the reversal 

movement by a series of gears installed and linked to 

the output shaft of motor. This idea looks feasible 

technologically, but not feasible to constructed. 

Mainly regarding the weight of construction, the 

space to reserved, the cost to manufactured and the 

time to created. So, a set of gears arranged to reduce 

the RPM and reversed the rotation of motor is not 

economical and not feasible to realized. The choice 

is then focused on geared DC motor. This kind of 

power generation is suitablefor imitating the roasting 

movement. Voltage of 12V – 24V, low speed, high 

torque, low powerconsumption, low noise, simple 

machine structure, easy maintenance and long 

service life. In order to make VESA-2 a safer 

equipment, the VESA-2 should completed with an 

electric tool that can imitate the human hands 

roasting movements. This tool is we are focusing on 

in this discussion. We call this tool is an Electronic 

Arm.To imitate the mothershand movements in 

kemplangroasting process, at the first time we should 

learn and understand how to process. The movements 

of mothers hand when roastingkemplang is 

reversionary movement i.e. forward and backward 

movements. The technology of doing this is already 

available, i.e.small geared motor with controller as 

indicated in figure 1a and Figure 1b. Basically, the 

speed controller, is a device which combine the pulse 

width modulation (PWM) and relay. Relay is used to 

connect and to break the electric circuit current. The 

Citation: Darmawi, Riman Sipahutar, Irwin Bizzy and Jimmy D Nasution, 2022. “Electronic arm for vesa-2 replacing the human hand role in kemplang 
roasting process in Palembang – Indonesia”, International Journal of Development Research, 12, (09), 59296-59299. 
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electromagnet existed in relay will actuate the 

switch, so the electric of small power can 

distribute the electric power at higher voltage. In 

case of motor controller, relay is 



 

  

22 
 

n 

 
 

used to reverse the direction of motor rotation [6]. 

Pulse Width Modulation (PWM) is a digital 

technology that uses the amount of power delivered 

to a device that can be changed by modifying the 

width of signal pulse at fixed amplitude and 

frequency. It generates analogue signals by using a 

digital source. A PWM signal is basically a square 

wave which is switched between on and off state. 
 

 

 

 

 

 

 

 
 

(a) 

 

(c) 

 

(b) 

 

 
(d) 

Figure 3a. Motor controller with forward and reverse relay 

switch [4] 

 

Figure. 1a, 1b, 1c and 1d show mothers roasting kemplang on an 

open charcoal fire. They use a long stick to prevent heat and wear a 

thick and long sleeve to protect their body and protect their breath 

too [2] 

 

 

 

 
 

Figure 3b. Motor controller with push button relay [5] 

 

  

(a) (b) Figure 4. DC Motor Speed Governor PWM Controller DC 12V 

Figure. 2a and 2b. Schematic VESA that certified by patent right in 

2019 before being developed [3] 

24V 30V 40V 13KHZ [8] 
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A dimmer is a device connected to an electric instrument and used to 
lower   the   power   supplied   to   theinstrument   by   changing   the 
voltagewave form, it lower the power supplied. It 

lower  the brightness of light, it lower the revolution 

of fan blades. [7] The turning switch controller and 

dimmer  is combined  on  a single board 
microcontroller,   which  operating  voltage:  DC   10V-60V;   Output 
Current: 0 to 20A; Frequency: 25KHz; Continuous 

power: Max 1200W 
 

Speed range: Motor zero speed to maximum motor 

speed. The output current is directly generatea geared 

DC motor. The net output rpm of motor is ranging 

from 60 to 350 rpm, a suitable revolution for 

kemplang roasting process. All of thethe components 

are available in the market and ready to assembled. 

Many electric motor is available in the market. 

Commonly of high RPM ranging from9000 RPM to 

14000 RPM. 

 

 

 

 

 

Figure 5. QQ-2: PWM DC 6V – 24V, 3A Motor Speed Control Switch 

Controller [9] 
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This rotation much difficult to control by the simple 

reduction gears. It needs some stages of gear pair that 

make the constructions not simple.Geared DC motor 

is applied to facilitate the low RPM and high torque. 

The high torque is required to hold the roasting arm 

and to turn it back and forth. Geared DC motor is 

preferable in order to avoid electrical short and for 

the safe of operation. 

 

RESULTS 

Electronic ARM: The electronic arm is consist of 

four main parts, controller, DC motor, Transmission 

system and roasting arm as shown in Figure 6. 
 

Figure 6. The electronic arm systems is consist of speed 

controller, Geared DC Motor, Transmission system and Roasting 

arm 

 
Speed Controller 

 

Figure 7. Speed controller and geared DC motor is packed in a fix 

box 

 

Figure 8. Speed controller and switch reverse rotation is packed in 

separated box to the geared DC motor to enable it to operate at a 

distance 

 

Roasting ARM: Roasting arm is a part of electronic arm 

system, a place for putting the eight kemplangs inside at 

once, entirely made of stainless steel. Roasting arm is a 

hollow circular pipe with four roasting cage crossing the 

hollow circular pipe. Roasting cages are made of 

stainless grill net where the kemplangscan put in when 

the process started and put out when the process 

completed. 
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Figure 9. Roasting arm with four roasting cages crossing the shaft 

 

This hollow circular pipe is directly coupled to the 

DC geared motor and supported at ends at 

bothsides of VESA-2. Flexible coupling is applied 

at left end and roll supported at both ends. A 

tension spring is permanently attached at right end 

to push the roasting arm shaft to stay connected to 

the left flexible coupling. 
 

VESA-2EA: VESA-2EA is a VESA-2 that 

already completed with the Electronic Arm. The 

final form of VESA-2EA is schematically shown 

in figure 10. A lift window is existed on top to put 

in and to put out the not yet roastingkemplang. 

The main door is a half side of the body, where 

the roasting arm and the transmission system is 

attached.A blowing fan is attached at below, to 

inhale the air from the vicinity and flowing it to 

the top of VESA-2EA. This air is passed through 

the charcoal fire and flowing to the top of VESA-

2EA and extracted to the atmosphere. Partially, a 

part of this hot air passing the upper cabin where 

the not yet roasting kemplang is put in. At this 

side, the hot from air is used to heat and drying the 

kemplang to make it ready to roasted. 
 

Figure 10. Schematic figure of final VESA-2EA. 

[10] 
 

DISCUSSION 

From the results found above, we could say that 

the evolving of technology able to support and 

facilitate the comfort of human daily life. 

Electronic arm at VESA-2 is not a finding, but a 

creativity of knowledge and technology 

innovation for the sake of health and social 

welfare.Many things could do with recent 

technology, but needs capacity to match it to the 

problems faced by the people.The technology 

evolving too fast in recent years, it tend to left the 

people to adapt. [11] 

CONCLUSION 

1. PWM speed controller and switch relay is a suitable combination 
to imitate the back and forthmovement as done in roasting 
kemplang. 
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2. Geared DC motor is used to get the low RPM and high torque 
motor and facilitate the simple transmission system. 

3. The new form of kemplang has already created in order to match 
with the roasting arm developed in VESA-2. 
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A series of measurements and observations have already conducted regarding the temperature 

distribution and the safety of exhaust fan attached at the top of Vesa-2. Vesa-2 is an equipment created 

to prevent the exposure of gaseous emissions from the charcoal fire to the people who roast kemplang 

manually and traditionally in Palembang, South Sumatra Indonesia. The attachement of exhaust fan at 

the top of Vesa-2 has corrected regarding fluctuating heat resulting from the live charcoal at the  

bottom. Some reasons has outlined including the uncontrolled volume of charcoal burnt, the amount of 

air flown, the quality of charcoal and the uniformity of burning. Measurements show the better results 

and safety for the fan positioned at the bottom. The exit gas  temperature and velocity0.92  m/sec;  45 

0C much lower than the application of exhaust fan positioned at the top which 80.15 0C and 3.64 m/sec 

 

 

Copyright © 2022, Darmawi et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, 

distribution, and reproduction in any medium, provided the original work is properly cited. 

 

INTRODUCTION 

Vesa-2 is an equipment that is used for eliminating 

the heat, the gases and the particulates that comes out 

of wood charcoal burning on an open stove. This 

equipmentis required to support Indonesia Maju 

program by modernizing the  kemplang roasting 

process, from the traditional way as can be seen in 

many placesat present to a more better and healthier 

way of process. Figures 1a, 1b arethe way mothers 

used to roasts the kemplang in Palembang. Kemplang 

is a traditional crunchy snack made from a mixture of 

wheat, egg and fish. This food is liked by most of the 

people in Palembang. It sold in many places, shops 

and on the roadsides as presented in Figure 1c and 1d 

(Darmawi, 2014) Attention has already given to this 

roasting process since 2014. The main attention is 

focused on the process of roasting where the gas, the 

smoke, the heat and particulates emitted from the 

combustion of open wood charcoal stove. It spreads in 

all directions, it contaminates the surroundingair and 

harmful to the breath of mothers and people around it. 
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The heat, the gas, the smoke and the particulates are 

harmful to mothers who roast the kemplang by that 

means. That is the main problems this equipment 

focused on (Darmawi, 2021) In order to overcome 

the problems, the first equipment created to eliminate 

these problems is shown in figure 2, the horizontal 

energy saver. 
 

 

*Corresponding author: Darmawi. 

Lecturer of Mechanical Engineering of Engineering Faculty of 

Universitas Sriwijaya, Palembang – Indonesia. 

The wood charcoal stove put at the bottom of the 

equipment, a small exhaust fan will inhale the gas, 

the heat, the smoke and the particulates produced by 

the charcoal at the stove, bring it to the inside of Hesa 

and flow it to the top and deliver it to the atmosphere. 

While flowing, the gases will passed through aset of 

kemplangs arranged to preheat. After that, the gases 

will delivered to the atmosphere away from mothers 

breath. This equipment is registered as an intellectual 

rights at Depkumham RI, in 2016. This equipment is 

then left behind and not developed (Dr.Ir.Darmawi, 

2014). In January 19th, 2017 we create a new 

equipment named Penghemat Energi Vertikal 

(Vertical Energy Saver) or we called it VESA. It 

registered at Depkumham RI and get the patent rights 

at december10th, 2019 (Darmawi, 2019). Figured 3, 

show the schematic figuration of VESA, where the 

wood charcoal stove put at the bottom of the 

equipment, while the exhaust fan inhale the air from 

the bottom to the top and delivered it to the 

atmosphere. Vesahas already  developed  and  

changed  in  many  ways. The developed results 

called Vesa-2 (Darmawi, 2019). Since the beginning, 

the heat from the stove at the bottom has been 

detected asa problem for Vesa-2 with exhaust fan 

positioned at the top.(5)The exhaust fan sucts the air 

and force it to flow from the bottom to the top and 

delivered it to the atmosphere. The fluctuation of heat 

regarding the uncontrollable amount of wood 

charcoal burnt is functually fluctuates the 

temperature inside the Vesa-2. The relatively high 

temperature of exit gas of is influenced the 

performance of the fan and its lifetime in accordance 

with the low ability of appliances to resist the heat. 
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( a ) 

 

(b) 

 

(c ) 

 

(d) 

 

Figure 1. The activity of kemplang roasting and selling manually in 

Palembang since the age. of decades 
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Figure 2. Horizontal energy saver(Hesa) 

 

 

Figure 3. The schematic Vesa-2 with inhale fan at the 

top 

 

To overcome the problems, the use of steel bladed 

fan has already tried. But the problems still existed 

and persisted . The electrical components of fan 

partially melted and downgraded the fan 

performance and effectivity. It seems that the 

principle of air flowing from the bottom to the top 

should be changed. The basic changed including 

the mechanism of air flowing, where the current 

mechanism is the fan inhaled the air from  the top 

of Vesa-2. The alternative mechanism is blowing 

the air from the bottom to the top. The blowing fan 

positioned at the bottom of Vesa-2 and blowing as 

much as 410 m3/hr the air from the bottom to the 

top of Vesa-2 and delivered the emission gases to 

the atmosphere at the top outlet gate. Figure 4 

shows the distribution of temperature inside the 

column of Vesa-2 when the air inhaled by the 

exhaust fan at the top. The average exit temperature 

is at about 80.150C. In contrast with the use of 

blowing fan, installed at the bottom of Vesa-2. The 

exit temperature and the velocity of emissions 

flewmuch lower than the use of exhaust fan. It 

about 0,92 m/sec in speed and 44,58 0C in 

temperature. This temperature much friendly for 

the fan of Vesa-2 according to the smooth 

operation and the long lifetime (Darmawi, 2022) 

 

The method of experiments: To find out the real 

different of both methods of flowing the air from 

the bottom to the top of Vesa-2, the experiments 

and measurements are already conducted. The test 

is carried out on Vesa-2 with column sizes of 

(34x34x110) cm and (36x36x120) cm. The 

quantity of wood charcoal burnt was limited by 

weight of 1 kg. The measurements carried out three 

times at each position and conducted at 20 minutes 

after the uniform burnt of wood charcoal is 

observed (Darmawi, 2022). 
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The air box main trusses is made of low carbon steel 

and the wall of the column surround it is made of 

alcan sheet of 0.48 mm thick. The air is inhaled from 

the atmosphere and blew it to the inside of VESA-2 

and let it flow through the charcoal stove and ascend 

the column to the top of Vesa-2 and  delivered it back 

to the atmosphere. 

 

RESULTS AND DISCUSSION 
 

It is very hard to find an exact results of temperature 

of wood charcoal or even coal briquette, regarding 

the volume of burnt, the kind of wood made, the 

quality of process and the size of charcoal itself. It is 

why the results is an average value of three times 

measurements of the same position and same 

location. 

 

 

 

 

Figure 4. The distribution of temperature inside VESA-2 when 

the air inhaled from the top 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Figure 5. Blowing fans attached at the bottom sides of Vesa-2 to 

flow the air from the bottom to the top 

 

Figure 6. An inline duct fan of steel blades inhale the air from the 

top of Vesa-2 

 

The air box is constructed as shown in figure 7 can 

be installed and removed from the bottom of VESA-

2 as for the purpose of experiments and 

measurements. 
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Figure 6. Temperature distribution inside the column of Vesa-2 

with air flown from the bottom to the top by blowing fan 

positioned at the bottom of Vesa-2 

 

Figure 7. Velocity and temperature profile of the air flowing in 

the column of VESA-2 when the air is blew from the bottom to 

the top 
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The air is then filtered by steel plates with holes 

positioned as the bottom plate of Vesa-2 to produce a 

uniform air flow and flowing through the charcoal 

stove at above it slowly. We found a speed decrement 

of air flow in the column of Vesa-2 and a decrement 

of exhaust temperature as well. The roof top of Vesa-

2 is made horizontal, no angle formed at the exit part 

of Vesa-2. The form of this kind regarded as has 

influenced to the distribution of temperature inside 

the column. The temperature tend to uniform at all 

part of the inside of Vesa-2 after ninety minutes of 

burning (Juhan, 2016). This matter will considered 

when decisions of shape and final construction size 

of Vesa-2 should made. From the previous 

experiments of wood charcoal burning that has 

conducted five times in Vesa- 2, no problems found 

at the blowing fan  when it attached at the below side 

of Vesa-2.From the experiments and measurements 

carried out, the using of blowing fan at the bottom of 

Vesa-2 gives some advantages compared to the use 

of exhaust fan positioned at the top of Vesa-2. The 

advantages areas the the followings: 
 

• The exit temperature is in the range of 420C – 450C much 
lower than using the suction fan positioned at the top 
where the exit temperature ranging from 78.120C – 
80.150C. 

• The average speed of flowing air in the column of Vesa-2 
is 0.92 m/sec about three-quarter lower than using the 
exhaust fan positioned at the same outlet diameter. 

• The observation shows the quantity of fly ash particles 
suspended in the exhaust gases significantly decrease by 
using blowing fan. 

• The experiments show that single blowing fan is enough to 
supply air to maintain the charcoal fire. The blowing fan 
supplied about 110 m3/hour air supplied from the 
atmosphere to pass through the Vesa-2 

 

CONCLUSION 

From the results of the experiments and masurements, we 

can withdraw the following conclusions: 

 

• The use of blowing fan, positioned at the bottom of the 
Vesa-2 is more advantages than using exhaust fan 
positioned at the top of Vesa-2mainly according to the 
speed and the temperature of exit air flow. 

• The use of wood charcoal is better than the use of coal 
briquette for Vesa-2 considering the gas emissions, the 
cost of productions and the health of mothers kemplang 
roasters. 

• The size of Vesa-2 of (36x36x120) cm shows a better 
performance in heat absorbance and calorie utilization in 
Vesa-2 rather than (34x34x110) cm. 
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