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Abstract, Design of ammonia gas measurement system using TGS-826 sensor, Arduino Nano microcontroller, 16x2 LCD and micro SD
module has been successfully carried out. Design was created with the help of SketchUp application. System design that has been made
consists of ammonia adsorption chamber and electronic components in the form of a TGS-826 sensor, Arduino Nano microcontroller,
16x2 LCD and micro SD module. Working principle of the system that has been designed begins with the active sensor TGS-826 in
detecting ammonia gas. Output from the sensor is then forwarded to the Arduino Nano microcontroller for processing. Processed data is
then displayed by 16x2 LCD and the ammonia gas measurement data will automatically be stored in the micro SD module. Results of this

design will make it easier in making the system.
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INTRODUCTION

Ammonia is a chemical with a basic NH3 symbol, in the
form of a gas which is very irritating, colorless, and has
a very sharp odor (Hutabarat, 2007). Ammonia is often
found in daily life such as in factory waste, toilets,
chicken coops and so on. The presence of ammonia will
easily interact with the air so that it will cause unpleasant
odors. The emergence of ammonia gas will cause the
environment to become unhealthy so that it interferes
with the activity of living things around it. The presence
of ammonia gas in the environment needs to be
controlled so as not to cause undesirable things such as
health problems and so on. One effort to control
ammonia is by measuring the level of concentration or
levels of ammonia gas. Ammonia has different levels of
accuracy and will pose health hazards if humans inhale
high concentrations of ammonia gas. The higher the
concentration of ammonia gas, the higher the danger that
will befall.

In general, spectrophotometer is used to measure the
concentration of ammonia gas. But these measuring
devices have very expensive prices. Therefore, it was
made a measuring instrument that has a more affordable
price. The measuring instrument is made with
components in the form of TGS-826 sensor, Arduino
Nano microcontroller, 16x2 LCD and micro SD module.
In order to make the measurement possible optimally, it
needs to be designed so that it will make it easier to
make an ammonia gas measurement system.

MATERIALS AND METHODS

Tools and materials

There are several tools and materials that must be
prepared during the system design process. The tools and
materials are laptop and SketchUp application.

Work procedures

The making of ammonia gas measurement system design

is carried out through three stages. The first stage is the

preparation of tools and materials, then open the

SketchUp application, and the final stage is to design the

system. The three stages are explained in detail as

follows.

a) In the first stage is preparing tools and materials that
aim to prepare all kinds of tools and materials such as
laptops and SketchUp applications. Tools and
materials will help in the system design process so
that it can run faster.

b) The second stage is opening the SketchUp
application so the process of making the system
design can be done. SketchUp application is an
application that can make a building, such as houses,
other buildings.

c) The final stage is to design a system that aims to
create an image of the ammonia measuring
instrument to be made. The target of making the
system design is the creation of a system design
image composed of ammonia adsorption chamber,
TGS-826 sensor, Arduino Nano microcontroller,
16x2 LCD and micro SD module.
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RESULTS AND DISCUSSION

The design of the ammonia gas measurement system
using the TGS-826 sensor and the Arduino Nano
microcontroller has been successfully made as shown in
Figure 2. In general, the design of the ammonia gas
measurement system is divided into 2 parts, namely the
ammonia adsorption chamber made of beaker glass and
the enclosure chamber adsorption contained electronic
components such as the TGS-826 sensor, Arduino Nano
microcontroller, 16x2 LCD and micro SD module.

Information:
a. Micro SD module f. USB
b.16x2 LCD g.Acrylic

¢. Arduino Nano Microcontroller
d. Sensor TGS-826
e. Ammonia injection

h.Power supply
i. Beaker glass

Figure 1. System Design Results, 1) Side view, 2) Top view

When the power supply is on, the system will
automatically start working according to their respective
functions. Starting with the active sensor TGS-826 in
detecting ammonia gas in the adsorption chamber. The
output of the sensor in the form of resistance where the
value will be lower when it detects ammonia gas with
high concentrations (Saragih, 2008). The output is
forwarded to the microcontroller for processing. Arduino
Nano microcontroller reads the results from the TGS-
826 sensor and is displayed in the form of voltage (V).
The formula determining the voltage value (V) can be
seen in equation 1.

Voltase = sensor value (1)

—————— x analog voltage reference
ADC total bits

The voltage reading (V) is then converted to the ppm
(part per million) value using equation 2

ppm = X * Voltase (2)

where to determine the value of x using equation 3
(Susana et al, 2015).

X =

range sensor (3)
ADC total bits

The processed data results (ppm) are then displayed
by a 16x2 LCD and automatically the ammonia gas
measurement data will be stored in the micro SD
module.

CONCLUSION

Design of ammonia gas measurement system using
TGS-826 sensor, Arduino Nano microcontroller, 16x2
LCD and micro SD module has been successfully
created with the help of SketchUp application. Working
principle of the system that has been designed begins
with the active sensor TGS-826 in detecting ammonia
gas.
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