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ABSTRAK

Pencemaran udara adalah suatu kondisi di mana kualitas udara menjadi rusak
dan terkontaminasi oleh zat-zat, baik yang tidak berbahaya maupun yang
membahayakan kesehatan tubuh manusia dan dengan adanya karbon dioksida
(CO2) yang berlebih di udara dapat mengurangi kesegaran da kebersihan udara
yang kita hirup. Karbon dioksida (CO2) juga bias menjadi.polusi udara apabila
kadarnya dalam udara berlebih, dapat mengakibatkan gangguan ‘pernapasan
juga keracunan terhadap susunan saraf. Bahkan dalam kadar tertentuakan
membunuh makhluk hidup yang ada di bumi. Oleh sebab itu diperlukannya alat
monitoring emisi gas karbon dioksida (CO2) berbasis mikrokontroler. Pada tugas
akhir ini-penulis menganalis kadar CO, yang berdada di lingkungan lapangan
Bengkel Teknik Listrik dan program untuk menampilkan data yang didapat dari
sensar. Penggunaan sensor CO; juga berjutuan untuk pemanfaatan Penerangan
Jalan Umum yang berada di Lapangan Bengkel Teknik Listrik.

Kata Kunci: CO,, karbon dioksida, Penerangan Jalan Umum
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ABSTRACT

Air pollution is a condition in which air quality becomes damaged and
contaminated by substances, both harmless and harmful to the health of the
human body and the presence of excess carbon dioxide (CO2) in the air can
reduce the freshness and cleanliness of the-air we breathe. Carbon dioxide (CO2)
is also biased to become air pollution'if its levels in the air are excessive, it can
cause respiratory problems as well as poisoning of the nervous system. Even in
some degree it will kill living things that exist on earth. Therefore, a
microcontroller-based carbon:dioxide (CO2) emission monitoring tool is needed.
In this final project, the author analyzes the level of CO2 that isbusty in the field
environment of the Electrical Engineering Workshop and a program to display
the data obtained from the sensors. The use of CO2 sensors is also intended for

the use of Public Street Lighting.in the Electrical Engineering Workshop Field.

Keywords: CO2, carbon dioxide, Public Street Lighting
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BAB |
PENDAHULUAN

1.1 Latar Belakang

Penerangan Jalan Umum atau lebih dikenal.dengan sebutan PJU merupakan
lampu untuk penerangan yang sering.ditemui di jalan: PJU 'memiliki peran penting
sebagai sarana penunjang jalan yang diperlukan untuk memberikan kenyamanan,
keamanan dan keselamatan bagi pengguna jalan disaat malam hari. Saat ini,
efesiensi energi pada PJU belum dimanfaatkan secara optimal sehingga sangat

disayangkan jika tidak dipergunakan dengan efisien.

Tugas akhir yang mengangkat topik PJU telah dilakukan oleh mahasiswa yang
telah lulus pada tahun 2021. PJU tersebut telah memiliki berbgai fitur, yaitu
sensor arus, dan sensor tegangan. Namun pada PJU tersebut belum memiliki fitur

untuk mengukur kadar emisi gas COx:

Oleh sebab itu, alat tersebut akan dikembangkan-dengan menambahkan sensor
Gas CO;,. Sensor gas CO; diperlukan untuk-melihat proses pengukuran kadar
karbon dioksida (CO,) berlangsung. Perubahan akan masuk ke dalam rangkaian.
Kemudian diproses menggunakan mikrokontroler untuk dihitung konsentrasi gas
karbon dioksida (CO;) yang diukur menjadi satuan PPM (parts per milllion).
Peningkatan  kadar emisi ~merupakan permasalahan penting yang dapat
mengakibatkan pemanasan global, dimana saat.ini.emisi karbon dioksida (CO;)
merupakan komponen utama gas rumah kaca. Gas CO, berpotensi dihasilkan dari
kegiatan pembakaran bahan bakar fosil untuk produksi listrik, bahan bakar
transportasi, timbulan sampah, dan kegiatan respirasi manusia. Akumulasi gas
CO, di udara dapat menyebabkan-lingkungan yang. tidak.sehat‘dan peningkatan
suhu udara. Jika kadar CO, dibawah 12 % mengindikasikan kadar perbandingan
bahan bakar dan udara kurang baik. Sensor yang ada pada PJU tersebut di
monitoring melalui aplikasi blynk dan website. Monitoring website akan

menampilkan kadar CO, di sekitar lingkungan PJU.

Prinsip kerja dari alat ini yaitu dengan membuat suatu sistem yang dapat

mengirimkan data real-time berupa data kadar gas karbon dioksida (CO,) di
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lingkungan sekitar PJU yang terdeteksi oleh sensor. Serta dengan bantuan
teknologi yang digunakan juga, sensor dapat dipantau dan dioperasikan via mobile
sehingga dapat menghasilkan fleksibilitas pengoperasian yang lebih tinggi. Oleh
karena itu, Judul yang diambil adalah “Analisa Kadar Emisi Di Lapangan Bengkel
Listrik”

1.2 Perumusan Masalah
Berdasarkan latar belakang di atas, terdapat beberapa perumusan masalah

yang ingin diselesaikan, yaitu:

1. Bagaimana program pembacaan dan pengiriman data sensor CO, ke Blynk
dan Website
2. Bagaimana tingkat polusi di lapangan bengkel listrik

1.3 Tujuan
Adapun tujuan dari pembuatan Tugas Akhir ini adalah sebagai berikut:

1. Merancang program pembacaan dan pengiriman data sensor CO, ke Blynk
dan Website
2. Menganalisa pengaruh polusi pada lingkungan bengkel listrik.

1.4 Luaran

1. Adanya Penerangan Jalan Umum dengan penambahan fitur sensor gas karbon
dioksida (CO,) dan juga sensorintensitas:cahaya.

2. Publikasi pada repository PNJ.

3. Laporan tugas akhir.

4. Hak cipta.
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5.1 Kesimpulan

1. Untuk pengiriman data ke website dapat menggunakan fitur Blynk yaitu

law Buesejig 'z

webhook.

Kadar CO, pada lapangan Beng
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LAMPIRAN

Datasheet MG-811
MGS8I11 CO2 Sensor

Features

Good sensitivity and selectivaty to CO2
Low humidity and temperature dependency
Long stability and reproducibility

Application

Air Quality Control
Ferment Process Control
Room Temperature CO2 concentration Detection

Structure and Testing Circuit 2
Sensor Structure and Testing Circuit as '
Figure, It composed by solid electrolyte layer  # *
( 1),Gold electrodes( 2 ) ,Platinum Lead (3 ), - 3
Heater ( 4 ), Porcclain Tube ( 5 ), 100m " L
double-layer steeless net({ 6 ), Nickel and copper 2
plated ring( 7 ), Bakelite (8) , Nickel and copper éi #“ 8
plated pin (9 ) %8
L 20 9 H
o | F

Figure 1A

\
o
.

b ey

ta
Working Principle
Sensor adopt solid electrolyte cell Principle . 1t is composed by the following solid cells :
Air , Au/NASICON/| carbonate|Au, air , CO2
When the sensor exposed to CO2 | the following clectrodes reaction occurs -
Cathodic reaction : 2Li++ CO2 + 1/202 + 2¢ - = Li2CO3
Anodic reaction : 2Na+ + 11202 + 2¢-= Na20
Overall chemical reaction : Li2CO3 + 2Na + = Na20 + 21 + + CO2
The Electromotive fored EMF ) result  from theabove clectrode reaction, accord with according to Nemst § equation: :
EMF = Ec - (R x T) / (2F} In (P(CO;))
P(CO;)}—~CO2--- partial Pressure Ec—Constant Volume R-~Gas Constant volume
T— Absolutc Temperature  ( K ) F—Faraday constant
From Figure 1B, Sensor Heating voltage supplied from other circuit , When its surface temperature is high enough |
the sensor equals to a cell. its two sides would output voltage signal and its result accord with Nernst 's equation, In
sensor testing, the impedance of amplifier should be within 100—~1000GQ) |, Its testing current should be control below

IpA.
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Carbon Dioxide
Health Hazard Information Sheet

d ujz| edue)

What is carbon dioxide?

Carbon dioxide (CO2) is a colorless, odorless, non-flammable gas that naturally occurs inthe
atmosphece. CO2 is produced by body metabolism and is a normal component of exhaled
breath. It also results from the burning of fossil fuels and natural sources such as volcanic
eruptions. CO2 levels in outdoor air typically range from 300 to 400 ppm (0.03% to 0.04%)but
can be as high as 600-900 ppm in metropolitan areas. Although it is most commonly presentas
a gas, CO2 can also exist in a solid (dry ice) form.

d;mzuaul Bueseja ‘L

un efuey uediynbuag e

How are FSIS employees exposed to carbon dioxide?

The most common exposure to CO2 for FSIS employees results from the off-gassing of CO2
gas from the use of dry ice for chiling and packing product. Dry ice is also sometimes blended
with meat product. CO2 levels directly next to an open bin of dry ice can be as high as 1100010
13,000 ppm. When dry ice is used in rooms without adequate ventilation CO2 has been
measured as high as 25,000 to 30,000 ppm. However, levels at poullry plant inspection stations
range from about 800 1o 3,500 ppm (depending on how close the inspection station is to the dry
ice use). In a few cases elevated levels, in excess of 5,000 ppm have been found atinspection
stations

ejexer puaban yiuyaly

o
undede ynjuaq wejep 1ul siny efiey yninjas neje ueibeqas yefueqiadwaw uep umpmumguam bBuesejqg ‘'z

CO2 gas is also used to euthanze both poultry and swine. This process is typically fully
contained and CO2 is vented to the atmosphere (outside the building). In some cases,
compressed CO2 gas is added to plant water (eg. chillers) to make carbonic acid for pH
regulation. CO2 is denser than air and can collect in high concentrations in open pits, lowlying
areas and confined spaces where  can displace oxygen creating a senous health hazard,

What are the health effects of carbon dioxide?

CO2Z is considered to be minimally toxic by mhalation. The primary health effects caused by
CO2 are the result of its behavior as a simple asphyxiant. A simple asphyxiant s a gas which
reduces or displaces the normal oxygen in breathing air.

| Symptoms of mild CO2 exposure may include headache and drowsiness, At higher levels, rapid
breathing, confusion, increased cardiac output, elevated blood pressure and increased
arrhythmias may occur,

ejieyer uabap yiuyajijod sefem buek uebunuaday ueyibniaw yepn uedynbuad 'q

Breathing oxygen depleted air caused by extreme CO2 concentrations can lead to death by
suffocation.

Auaw uep ueyjwnjuesuaw eduey juj siny eAiey yninjas neje ueibeqgas

‘yejesew nyens uenefun neje 1o uesynuad ‘uelode] uesynuad ‘yejw)l efiey uesynuad ‘ uepipuad ‘ueyipipuad uebupuaday

g. What are the symptoms of different levels of exposure?

-1 5,000 ppm (0.5%) OSHA Permissible Exposure Limit (PEL} and ACGIH Threshold Limit

E Value (TLV) for & hour exposure

3

o

-

. ESHG-Heain-02 00 FSI8 Envirormental, Satety and Health Group
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Carbon Dioxide
Health Hazard Information Sheet

10,000 ppm (1.0%) Typically no effects, possible drowsiness
15,000 ppm (1.5%) Mild respiratory stimulation for some people

30,000 ppm (3.0%) Moderate respiratory stimulation, increased heart rate and blood
pressure, ACGIH TLV-Short Term

40,000 ppm (4.0%) Immediately Dangerous to Life or Health (IDLH)

50,000 ppm (5.0%) Strong respiratory stimulation, dizziness, confusion, headache, shortness
of breath

80,000 ppm (8.0%) Dimmed sight, sweating, tremor, unconsciousness, and possible death

The response to CO2 inhalation vanous greatly even in healthy individuals. The seriousness of
the symptoms s dependent on the concentration of CO2 and the length of ime a person is
exposed. Since CO2 is odorless and does not cause irritation, it is considered to have poor
waming properties. Fortunately, conditions from low to moderate exposures are generally
reversible when a person is removed from a high CO2 environment.

Another health hazard caused by CO2 is frostbie by contact with solid CO2 (dry ice) and vapors
off-gassing from dry ice. Precautions should be taken to prevent direct skin and eye contactwith
dry ice or with vessels/bins containing dry ice. Similar effects may occur from compressed CO2
gas as i is being released from a cyfinder if it comes in contact with the skin or eyes. CO2 gas
at room temperature will not injure the skin or eyes,

What OSHA standards and exposure guidelines apply?

OSHA has established a Permissible Exposure Limit (PEL) for CO2 of 5,000 parts per milon
(ppm) (0.5% CO2 in air) averaged over an 8-hour work day (time-weighted average orTWA.)
The American Conference of Governmental Industrial Hygeenists (ACGIH) recommends an 8-
howr TWA Threshold Limit Value (TLV) of 5,000 ppm and a Celling exposure kmit (not to be
exceeded) of 30,000 ppm for a 10-minute period. A value of 40,000 is considered immediately
dangerous 1o life and health (IDLH vaive),

The TLVs are intended to minimize the potential for asphyxiation and undue metabolic stress.
The ACGIH TLV supporting document states that: “Based on the long-term expesure studies,
even though the majority of references are concerned with studies on physically fit malesin
confined spaces, a TLV-TWA of 5,000 ppm, is recommended. This value provides a good
margin of safety from asphyxiation and from undue metabolic stress provided normal amounts
of oxygen are present in the inhaled air.” The TLV-STEL is based on short-term studies which
showed that "concentrations of 27 800 to 39,500 ppm produced increased pulmonary ventilation
rates. Therefore, a TLV-STEL of 30,000 ppm is considered appropriate.”

How are occupational exposures monitored or measured?

CO2 concentrations in air can be measured using detector tubes (for immedsate short term
samples) and passive indicator tubes or dosimeters (for lcoger TWA full or partial shift
sampling). The primary OSHA method for the sampling and analysis of CO2 involves usinga

ESHG-Health-02.00 FSIS Environmentsl, Safety and Healh Group
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Carbon Dioxide
Health Hazard Information Sheet

gas sampling bag followed by gas chromatography of infrared spectrophotometry analysis. If
you would like to arrange for CO2 monitoring at your workplace, please contact your district's
Occupational Safety and Health Specialist

What are the safety precautions protect for carbon dioxide?
Employees should receive training and be knowledgeable of the potential sources and
symptoms of exposure to CO2.

If you are working near any sources of dry ice and develop any of the symptoms of exposure,
move to an area of fresh air immediately. and report the incident to your supervisor. (Freshair
or oxygen is the primary remedy for COZ exposure

It you are pregnant consult with your supervisor and your physician about limiting exposure (o
co2

If CO2 is used to euthanize poultry or livestock ensure that you are aware of the location of the
gas sources and emission vents, alarm signals and any special precautions for working inthose
areas,

Do not enter areas where CO2 levels exceed 20,000 ppm until ventilation has been providedto
bring the concentration down to safe levels

Do not stand directly next to open bins that contain dry ice or in vapers from these bins. Donot
touch dry ice or a bin containing dry ice.

How should training for this Health Hazard Information Sheet be recorded?
Per requirements found in FSIS Dewrectve 4791 1 Section IX, all occupational health and safety
training is to be recorded using either AgLearn or FSIS form 3530-12. Training records are to
include the topics covered, date, and employee name. The Agency is to retain all training
records for a minimum of five years.”

Resources
For more information, see the OSHA website:
hitps.iiwww.osha.govidts/chemicalsampling/data/CH_225400.htmil

About the ESHG
The FSIS Emdronmental Safety and Health Group (ESHO) is devoted o providing a safe and healthfulwork
enviionment for FSIS employees. More information on safety topics can be found on the intranet site

hitp:fwwn tinyurt comVESIS-ESHG of by enad askermployeesafety@fsis usda gov
ESHG-Heaim-02 00 FSIS Environmental. Safety and Health Group
e e — ==
B
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Wiring Diagram

© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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