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Increased consumer demand for satay dishes as one of the traditional culinary
demands innovation in the manufacturing process to improve efficiency and
consistency. This research aims to design and implement a de stepper motor-
based automatic satay grill system as a solution for small businesses. This
system uses a DC stepper motor as the main component, using an Arduino

NO microcontroller q_mgrammed to regulate the temperature and antomatic
rotation of the satay. The measurement uses a built-in LM35 temperature
sensor to monitor the temperature during grilling to ensure optimal doneness.
In addition, the system is equipped with an interface using an LCD screen
connected to the Arduino U (I;' microcontroller to monitor the temperature
and condition of the satay grill, allowing the user to easily set the grilling
parameters according to preference. During testing of the prototype, results
showed that this automatic satay grill system is capable o ucing satay
with uniform doneness and meeting quality standards. In addition, time and
labor elficiency improved, making a(gosilive contribution to the productivity
of small and medium enterprises. Overall, this development provides an
innovative and effective solution in improving the satay production process,
positively impacting traditional culinary businesses.
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1. INTRODUCTION

The method and method of roasting greatly affect the level of maturity of a food. Small entrepreneurs
still use simple and less environmentally friendly technology. The tools used are traditional grills for
burning fish, chicken, mutton or satay (using manual fans). Where the combustion process is carried out
using coconut shell charcoal which is given an iron support. [1]. Processing is done by flipping until it
feels cooked enough. Some researchers have conducted research on meat grills designed by utilizing
nickawire as a converter of electrical energy into heat energy [2].

Technology makes everything that is done easier. Humans always try to create something that can
facilitate their activities, this is what drives the development of technology which has produced many tools
as tools to facilitate human activities and even replace the role of humans in a particular function [3]. The
selection of technology must also be based on its economic and efficiency aspects so that the type of energy
technology chosen is the most optimal in terms of economic and environmental aspects [4].

Satay is processed meat made from various types of meat, such as beef, chicken, lamb, and fish, cut
into cubes. Various satays go through a process of marinating the meat with spices, then skewered with a
fork, then grilled over hot coals, seasoned again like grilled satay, so that the taste of the satay is more
pronounced [5]. Satay is a popular food in Indonesia, this food is very unique and one of the must-try
foods [6]. Indonesia is a country with a diversity of different cultures, a recipe for every region, a culinary
destination for every tourist. [7].

Satay comes from the word "satai", which means small pieces of meat skewered and grilled, seasoned
with peanuts or soy sauce: -- chicken; -- goat. The variety of satay dishes in Indonesia is very diverse both
in terms of flavor, and in the way it is served. [8] [9].

In order to simplify the process of grilling satay at home businesses, an automatic satay grill using a
5 volt stepper motor at home businesses is the result of utilizing technological sophistication. In previous
research, an assessment of the grill monitoring system using the LM35 sensor was carried out[9],[10] to
determine the combustion temperature, it's just that this study did not compare the measurement with the
temperature using a temperature measuring device[11], so that the temperature measurement using only
the LM35 sensor is quite doubtful., [12], [13]. This research compares the temperature measurement
between the LM35 sensor and the Krisbow brand thermogun tool in order to get definite temperature
measurement results. This tool uses a microcontroller [14], [15] Arduino UNOJ[16]. to control the 5 volt
stepper motor used to rotate the satay, there are two modes of rotating the satay, namely the satay rotates
continuously and the satay rotates every 90° angle. [17] tool conditions and temperature conditions can
be monitored through the LCD screen by making this tool in order to facilitate home businesses in
carrying out their production processes.

2. METHODS

A Research and Development (R&D) research approach was used in this study to update and
develop previous research[18]. The R&D approach includes a cycle of research and development stages
considering various rescarch findings in the field related to the product to be developed[19]. Creating
block diagrams, flow charts, and wiring diagrams that will be used are three steps that must be done [20].
Each process has a different goal, but in the end the three processes will collaborate to achieve the final
goal, which is the creation of a tool that is effective and profitable for home-based businesses.

2.1. System Design

The design of this tool consists of three stages. First, an explanation of the parts of the system and
theirrelationships. In the second stage , a flowchart should be created to show the workflow of the system
and its relationship. In the third stage, block diagrams should be created to show the inputs, processing,
and outputs of the system and their relationship to each other. Taken together, these three stages provide
acomplete picture of the system as a whole.

2.2. Block Diagram System

The overall system block diagram is made to facilitate the design and fabrication of tools on
existing devices. Below is a block diagram of an automatic satay grill using a 5 volt stepper motor in a
home business. As shown in figure 1.
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Sensor LM35
Arduino UNO Motor Stepper 5
- Volt
Switch ON-OFF
ON Relay —p Blower

Figure, 1. Block Diagram System

There are 3 parts of the satay grill system circuit, namely: input, process, and output. In the input
section there is a sensor, namely the LM35 sensor which 1s used to measure temperature and the ON-
OFF-ON Switch which 15 used to turn on the stepper motor with two control modes, for the first mode to
move the stepper motor continuously andn: second mode to move the stepper motor every 907 will
stop and rotate. In the process section there is an Arduino UNO microcontroller to process the input value
from the input sensor and in the process scn)n also processes the input value on the ON-OFF-ON
switch. In the output section there is a 16x2 LCD to display the condition of the tool and the reading
value of the input sensor.

2n_3. Wiring Design
The {§ling diagram in Figure 2 is the wiring circuit used in this study, In the figure, all
components that function as inputs and outputs are connected to the microcontroller. A microcontroller
connects the input and output components, the microcontroller used i1s Arduino UNO. In order for the
tool used to work, all components used must be connected properly.
Figure 2 shows some of the components used for the following purposes:
- LM35 sensor as the temperature value measurement component.
- ON-OFF-ON switch is used to turn the stepper motor on and off.
- LCD display is used as a tool interface from the user
- nV()lt Stepper motor is used as a medium to rotate the satay.
- Arduino UNO microcontroller is used as the brain of the circuit, its task is to process input data
from Swtich n] sensor sensors then forward it to the components.
- Relay is used as a switch to turn the blower on and off.
- The blower is used as an output that will work if the dust and temperature levels exceed the
specified capacity.

Figure, 2. Wiring Design
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1
Table 1. Arduino UNO Port Usage

No. _Arduine UNO port Usage.

1 4 Switch ON 1

2 Switch ON 2
3 GND IN Switch
4 5V WVee sensor LM35
5 A Data sensor LM35
6 GND GND sensor LM35
7 8 IN 1 motor stepper
8 9 IN 2 Motor stepper
9 10 IN 3 motor stepper
10 11 IN 4 motor stepper
11 3 IN Relay
12 Ad SCL LCD l6x2
13 AS SDA LCD 16x2

24. System Flowchart

The flowchart is used to facilitate the research process. The program begins by initializing the
program first, then the LM35 sensor will take temperature data which will be processed by the Arduino
UNO microcontroller, temperature data and tool conditions will be displayed via a 16x2 LCD screen
which can be used to monitor the tool.

If mode switch 1 is activated, the stepper motor will rotate continuously and if mode switch 1 is
turned off, the stepper motor will turn off. If mode switch 2 is activated, the stepper motor will rotate
and stop at each 90° angle with a time lag of 2 seconds each, and if mode switch 2 is turned off, the
stepper motor will turn off.

If the stepper motor is turned on either from mode switch 1 or from mode switch 2, the Arduino
UNO microcontroller directly processes the data to turn on the relay, and from the relay it will activate
the fan which will be used to heat the coals in the automatic satay grill circuit.

J—
Figure 3. Flowchart program system

3. RESULT AND DISCUSSION

The research results of the realization of an automatic satay grill using a 5 volt stepper motor in a
home business can be seen in Figure 4. All components used will be explained by numbering as follows:
1. LM25 sensor, 2. 5-volt Stepper Motor, 3. Arduino UNO, 4. LCD I12C, 5. Relay, 6. Fan.

Figure. 4. Result of tool realization

The steps to operate the prototype microcontroller are as follows: :

Buletin Ilmiah Sarjana Teknik Elektro, Vol. 5, No. 1, March 2023, pp. 98-107




5 Buletin Ilmiah Sarjana Teknik Elektro ISSN: 2685-9572

1. The user can prepare the tools and materials used in the testing process.

2. As a power source, connect the microcontroller to a 9 volt adapter.

3. Thnser inserts a skewer in the hole found on each stepper motor. In addition, users can ensure that
the LCD is well lit and displays data such as temperature, and the condition of the stepper motor on
or off.

4. After the skewers have been placed in the right position, the user can press the switch, there are two
switch modes for two kinds of skewer drive, if the user presses the mode 1 switch, the stepper motor
will move to rotate the skewers continuously and the LCD shows the mode 1 switch ON. Also the
fan will turn on if the stepper motor starts moving.

5.1f the user presses the mode 2 switch, the stepper motor will move and stop rotating the skewers at
each 90° angle with a stop time and move every two seconds and the LCD shows mode 2 switch ON.
Also the fan will turn on if the stepper motor starts moving.

6. If the stepper motor starts moving, this will automatically activate the relay then from the active
relay it will be used to turn on the fan to keep the embers in the satay roasting process alive.

3.1. Testing the condition and performance of the satay grill
Testing the condition and performance of the tool is done in order to know that the assembled
tool is really perfect and feasible before using the specified materials. the results obtained from the
test obtained the assembled tool runs normally as expected and is ready for testing with the specified
materials.

Table, 2. Testing the condition and performance of the satay grill

Testing time Power
Input Switch  Switch DC LM35

(e:vcry ! Arduino  Mode  Mode motor  [EBensor LCD visual

minute) NO 1 2 ﬁ pper  condition condition C(Hlions
1. 9 Volt ON - Woiking Normal  Normal Good
2. 9 Volt ON - Working Normal  Normal Good
3. 9 Volt ON - Working Normal  Normal Good
4. 9 Volt ON - Working Normal  Normal Good
5. 9 Volt ON - Working Normal  Normal Good
a 9 Volt - ON Working Normal  Normal Good
7/} 9 Volt - ON Working Normal  Normal Good
8. 9 Volt - ON Working Normal  Normal Good
9. 9 Volt - ON Working Normal  Normal Good
10. 9 Volt - ON Working Normal  Normal Good

3.2, Testing sensor LM35 With Thermogun Krishow
This test is carried out to ensure the accuracy of the LM35 temperature sensor measurement by
comparing the temperature measurement using a krisbow thermogun which can be seen in Figure 5.
Measurements are taken every 1 minute, and the results are shown in Table 2. According to the results
of the study, the measurement of the LM35 sensor with the Krisbow thermogun tool has no significant
difference in the measurement results, it can be concluded that the LM35 sensor is in good condition
and can be used..
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Figure 5. Thermogun Krisbow

Table 3. Testing Sensor LM35 With Thermogun Krisbow

Testing time

Sensor Thermogun

(every | minute) LM35 Krisbow Difference Error
1. 120 °C 121 °C 1 0,008 %
2 119 °C 119 °C 0 0 %
3. 120 °C 120 °C 0 0 %
4 122°C 121 °C 1 0,008 %
5. 120°C 120 °C 0 0 %
6. 120°C 120°C 0 0 %
7. 121°C 120°C 1 0,008 %
8. 120°C 119°C 1 0,008 %
9. 122°C 122°C 0 0 %
10. 121°C 121°C 0 0 %

Table 2 is the result of testing the temperature comparison that has been measured using the Krisbow
thermogun and the LM35 sensor. The percentage of measurement error is obtained from dividing the
difference value of the reading by the value of the thermometer then multiplied by 100%.

Error = difference in reading value x 100 %
Value thermogun

Based on the formula above, the calculation results obtained are as follows:
Ermor=_1 x 100% =0008 %

121

33. Testing fan distance on the effect of the. temperature of the, grill embers
Testing the distance of the fan to the effect of the temperature of the coals of the grill uses the
LM35 sensor in its measurement and the results are shown in Table 3. The results showed that the closer
the fan distance to the coals, the higher the temperature on the grill coals. The results of the appropriate
te mperature ﬁt and will be used on a satay grill tool around 150 °C, then in the satay grill test the
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distance set between the fan and the coals is 5 cm.

Table 4. Testing fan distance on the effect of the temperature of the grill embers

Testing time

(every 1 minute) Fan distance Temperature
1. ON l em 170°C
2. ON S5cm 151°C
3. ON 10 cm 136 °C
4. ON 15 ¢cm 117°C
5. ON 20 em 100°C
6. ON 25 ¢cm 88 °C
7. ON 30 em 70°C

3.4. Testing stepper motor mode, 1 rotating skewers continuously

Testing stepper motor mode 1 rotates the satay continuously to find which comparison is better
between mode 1 or mode 2 in grilling chicken satay. In the test results of the automatic satay grill, the
condition of the chicken satay is in perfect condition..

Table, 5. Testing stepper motor mode | rotating skewers continuously

Testing time

(every 1 minute) Fan Temperature satay condition
1. ON 149 °C Mature
2. ON 151 °C Mature
3. ON 150 “C Mature
4. ON 150 “C Mature
5. ON 151 °C Mature
6. ON 149 °C Mature
7. ON 152 °C Mature
8. ON 151 °C Mature
9, ON 150 °C Mature
10. ON 151 °C Mature

3.5. Testing Stepper motor testing will move. and stop rotating the satay at each 90° angle.

Stepper motor testing will move and stop rotating the satay at each 90° angle is done to find a better
comparison between mode | or mode 2 in grilling chicken satay. In the test results of the condition of
the chicken satay in spite of being cooked but more testing the results were burnt.

Table, 6. Testing Stepper motor testing will move and stop rotating the satay at each 90° angle
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(11

[31

41

[51

[6]

71
[8]

[91

Testing time

(every 1 minute) Fan Temperature satay condition
1. ON 150 °C Mature
2. ON 150 °C Burnt
3. ON 152°C Mature
4, ON 149 °C Burnt
5. ON 150°C Burnt
6. ON 150°C Burnt
7. ON 152°C Burnt
8. ON 151°C Burnt
9. ON 150°C Burnt
10. ON 151°C Burnt

4. CONCLUSIONS

Based on the test results, it shows that the LM35 sensor has a good level of accuracy. This tool
works as expected. Proven by the sensor that can detect the temperature precisely, the circuit can work
perfectly, and can send data which will then be displayed on the LCD. After several experiments, this
tool can function as desired. The results of testing the automatic satay grill tool between mode switch 1
and mode switch 2, found that mode switch 1 is better at grilling satay than mode switch 2, therefore
mode switch 1 is more recommended for grilling satay. Overall, this development provides an
innovative and effective solution in improving the satay production process, so that the invention of this
tool can have a positive impact on home culinary businesses.
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