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Introduction

Nowadays, there are various kind of pollution faced by human including air and gasses pollution (Faber
et al., 2012). One of the gas that can lead to sleepy and unconscious while in a car is carbon dioxide. When
breathing, human exhale CO2, after that displace O2 in an indoor environment such as a vehicle cabin,
leaving the environment O2 high. It is a major component in the car's exhaust fumes and if large
quantities accumulate in the cabin it will be troublous. The problem with Carbon Dioxide is it is an
odorless gas and hence humans will not even realize when they are breathing. Another reason for deaths
while some one is sleeping in a car is a malfunctioning air conditioner. A weak AC will not be able to
completely refresh the air inside the car and this will lead to increased carbon monoxide levels (Barnes et
al., 2018). It reduces the blood's ability to carry oxygen to human cells and each of them die due to lack of
oxygen.

An air detector is a device commonly fitted to any rooms, environment and situations. Its purpose is to
automatically check the air condition whether it safe for human (Wu et al.,, 2019). The balanced gas
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compositions in the air will affected the air quality level (Rumantri et al., 2018). The use of carbon dioxide
sensors inside cars is a good way of controlling the ventilation but it’s also possible to detect people inside a
parked vehicle. A traditional way of using a CO2 sensor is to know when to force air from the outside to the
inside of the car. If the car is traveling in the forest the outside air quality is most likely better in terms of
pollution compared to the air in on a busy street in the town. If the car monitors the outside air quality, it is
possible to weigh the inside air quality to the outside air quality. If only one person is traveling in the car there
is not as much CO2 exhaled into the interior.

Exhaled air is about 5% CO2. If humans inhale all the air exactly once that would put the entire car's
volume at 5% CO2. The math can be done on car volumes and breathing rates and it's on the order of 3-10
hours to breathe the entire volume depending on the car and driver. 10% CO?2 is fatal but humans will pass out
before that lack of oxygen.

It's worth noting that the human body cannot actually detect lack of oxygen. All breathing-related reflexes
are triggered by CO2 concentration. Humans will immediately and notice any CO2 buildup capable of causing
harm.

Method

A system of broad principles or rules from which specific methods or procedures may be derived to
interpret or solve different problems within the scope of a particular discipline. Unlike an algorithm, a
methodology is not a formula but a set of practices.
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Figure 1 <Block Diagram of Air Quality Detector in Passenger Car Using IoT>

According to the block diagram above there are two inputs which are the 12V Supply and the Co2 sensor.
The NodeMCU acts as the controller and the outputs are the LCD Display/Phone Notification and the power
window. The 12V is supplied by the car battery which also powers the Co2 sensor.

The sensor will begin detecting the Co2 levels as soon as it is connected to the battery. When it detects
PPM levels more than 1000PPM, it will send a signal to the NodeMCU and the NodeMCU will give
instructions to the power window to roll down and will also give instruction to the LCD to display
“DANGER LEVEL”. The sensor will get back a feedback from the controller. The sensor will send back a
signal when the PPM value is less than 1000PPM.

Research design consists of flowchart for group and individual flowchart. Figure 2 shows the process
begins when the CO2 sensor detects CO2 levels in car. Initially, when car user enters the car the PPM will
naturally be less than 400PPM so the LCD will display “SAFE LEVEL”. When the sensor detects values of
more than 1000PPM the sensor will send a signal to the NodeMCU and the controller will send a notification
to phone using BLYNK application and will display on the LCD “DANGER LEVEL”. The controller will
also actuate the power window to roll down automatically for 2 seconds. When the sensor detects values of
less than 1000PPM it will actuate the power window to close automatically. the car user will also get a
notification on phone and LCD displaying “SAFE LEVEL”. The cycle continues again.
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Figure 2. Air Quality Detector Flow Chart

Results and Discussion

Findings and data analysis are used to calculate the readings in Carbon Dioxide (CO2) level which is
used in this project. It is important to calculate CO2 level to get the desired outcome which is performed
to the power window. The power window is used as a mechanism to react with the CO2 level. For
instance, when CO2 level is below 700 ppm (safe level) the power window will remain closed. But when
the CO2 reaches 1000 ppm (danger level) the power window will roll down for 2 second. When it detects
danger level, it will send notification to phone, display “DANGER LEVEL” in LCD and will sound the
buzzer. When the sensor detects safe level, it will raise the power window automatically signaling safe
carbon dioxide level.
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Figure 3 <Value of Carbon Dioxide According to Value of Voltage>
Figure 3 shows the value of CO2 in a controlled environment with steady air flow and volume of box of
13.94cm?, the initial value of CO2 is obtained to be at 400PPM with 1.09V. After exhaling for 30 Seconds the
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following results are obtained. When the CO2 reaches 410PPM the voltage is at 0.89V. Using the information
from this experiment the time needed for CO2 to increase to 1000PPM can be calculated as Table 1.

Table 1 <Value of Carbon Dioxide>

Value of Carbon Dioxide (PPM) TIME (SECONDS)
400 0
410 30

This value is for a box with volume of 13.94cm3. As the result above table 1, when PPM value is 410
the time taken is 30 Seconds. It is found that for every 10PPM increase the time taken is 30 seconds.
Therefore, the time taken for PPM to reach 1000 can be calculated.

Table 2 <Calculated Value of Carbon Dioxide>

Value of Carbon Dioxide (PPM) TIME (SECONDS)
10 30
1000 1800

From the table 2, it can be concluded that for sensor to raise until 1000PPM, it will take 1800 seconds (30
Minutes).

In the following analysis based on figure 4, the sensor is subjected to carbon dioxide up to 500 PPM.
Then time was taken until the sensor detects 400 PPM. This analysis was done in a box with volume of
13.94cm3. The time was started when the sensor detects 500 PPM and is stopped when it detects 400PPM.
It can be observed that it takes up almost 14 minutes for the sensor to detect 400 PPM which is a safe
level.
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Figure 4 <Time Until Sensor Detects “SAFE LEVE”’>
This graph shows the time taken against the carbon dioxide level from 500PPM to 400PPM.

Table 3 <Carbon Dioxide Level>

LEVEL OF CO2 (PPPM) EXPLANATION

250-350 Background (normal) outdoor air level.

350-1000 Typical level found in occupied spaces with

good air exchange.

1000-2000 Level associated with complaints of drowsiness
and poor air

2000-5000 Level associated with headaches, sleepiness and

stuffy air

>5000 Toxicity or oxygen deprivation could occur

>40000 Immediately harmful due to oxygen
deprivation
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Table 3 shows the information from Occupation Safety & Health (OHS) about the CO2 level. From the
information, the value of CO2 is set for DANGER level to 1000PPM, NORMAL level to above 401PPM
until 999 PPM and finally 400PPM and below for SAFE level. But since a prototype version is used, the
levels set is a bit lower due to long time to reach 1000PPM.

Conclusions

From the analysis, it is found that the result this project is a successful as all the objectives are achieved.
The first objective of this project is to design a product that can reduce CO2 in car. This is achieved as the
sensor used detects CO2 levels in car

The second objective is to design a power window system that can be controlled automatically. This is
also a success because when the sensor detects high CO2 levels in car it will actuate the power window to
roll down automatically and when the CO2 in car is back to safe level it will close the window
automatically again.

The third objective is to develop a system that gives notification to phone and displays message on the
LCD Display. This objective is also a massive success as this project uses NodeMCU as the controller and
can connect to WIFL. BLYNK is used as the interface to view the sensor values. When the CO2 value
reaches dangerous levels BLYNK will give out a notification as a warning. The NodeMCU is also
connected to LCD Display to emit messages such as “CO2: SAFE LEVEL”, “CO2: WARNING LEVEL”
and “CO2: DANGER LEVEL".

The final objective is to integrate a system using Arduino IDE. This is also achieved because the
programming for this project uses Arduino IDE. Arduino IDE can also be used for different
microcontroller such as Arduino UNO, Arduino MEGA, PIC controller and also many more with
adjusting the programming. It was a good decision to use Arduino IDE to programme this project.
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