
















































































2.32.3 Charts & widgets

To process stored data, the ThingSpeak platform uses MATLAB scripts. Scripts can be
linked to a TimeControl to run once or repeatedly, or to a React to run when a specific
condition is satisfied. The MATLAB toolboxes described in (Little, J. and Moler, C.,
1994) can be used in scripts as long as the user logs into ThingSpeak with their

MathWorks account and i1s licensed to use them.

This paves the way for strong data analyses, which are backed up by wellknown software
libraries. The results can be represented on the web using readyto-use charts (Figure 2.9),
which can be accessed straight from the ThingSpeak site. Custom widgets which consist
Gauge, numeric display, and lamp indicator (Figure 2.10) and MATLAB plots can also

be used to enhance the visualization experience.

Field 3 Chart 2 e R G Field 4 Chart ¢ o B B

Tank A Tank B

2 2
2 =
Z *
Z 7
= =
i ¥ ~
Date Date
Thegicea con .

Figure 2.9: Charts which provided and ready to use

Click on a widget to add it to the Channel

Figure 2.10: Widgets

13



23.24 Export data

The data that has been obtained from multiple testing can be exporting and saved. The
data can be exported on 3 type of files which is XML (Figure 2.11), JSON (Figure 2.12),
and CSV (Figure 2.13).

. 1612397
ammonia gas monitoring level
t t e.e
t 8.0

MQ135 ROOM1
MQ135 ROOM2
PRESSEURE SENSOR ROOM 1
PRESSEURE SENSOR ROOM 2

type 2021-12-19T10:18:282

2022-01-20707:00:312

3715

2022-081-26783:26:362
t 3616
570.00
621.00
1.89
1.92

Figure 2.11: Data in XML format

Figure 2.12: Data in JSON format
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A B c o E F ¢

1 |created at lentry_id field1  field2  field3 fielda
2 2022-01-26 03:26:36 UTC 3616 570 621  1.89 1.92
3 2022-01-26 03:26:53 UTC 3617 456 509  1.55 1.56
4 2022-01-26 03:27:09 UTC 3618 517 558 1.73 1.72
5 2022-01-26 03:27:25 UTC 3619 477 525  1.64 1.59
6 2022-01-26 03:27:41 UTC 3620 382 430 137138
7 2022-01-2603:27:57 UTC 3621 458 513 1.61 1.54
8 2022-01-26 03:28:17 UTC 3622 357 412 1.281.26
9 2022-01-26 03:28:41 UTC 3623 427 481  1.48 1.46
10 2022-01-26 03:28:59 UTC 3624 552 594  1.87 1.83
11 2022-01-26 03:29:17 UTC 3625 a11 462 1.4 1.35
12 2022-01-2603:29:33 UTC 3626 486 532 1.63 1.62
13 2022-01-26 03:30:05 UTC 3627 429 489 1.5 1.50
14 2022-01-26 03:30:30 UTC 3628 a2 471 149 1.46
15 2022-01-26 03:30:55 UTC 3629 43 4% 151154

Figure 2.13: Data in CSV format

XML (Extensible Markup Language) is a markup language that is similar to
HTML but does not have any predefined tags. Instead, you create your own tags that are
tailored to your individual requirements. This is an effective method of storing data in a
format that can be searched, stored, and shared. Most crucially, because the fundamental
format of XML is standardized, the recipient can still parse the data whenever you share
or transmit XML across systems or platforms, whether locally or over the internet (Jaffe,
J. and Berners-Lee, T., 2004).

JSON (JavaScript Object Notation) is a data-exchange format that is simple to
use. Reading and writing are simple tasks for humans. Machines can easily parse and
generate it. It is based on a subset of the ECMA-262 3rd Edition - December 1999
JavaScript Programming Language Standard. JSON is a languageindependent text format
that incorporates standards common to programmers of the C family of languages, such
as C, C++, C#, Java, JavaScript, Perl, Python, and many others. JSON is an ideal data-

transfer language because of these characteristics (Jaffe, J. and Berners-Lee, T., 2004).
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24 Design and Development of Gas Leakage Monitoring System (Related
Existing Project)

Based on the research that has been done, there are several similar projects related to our
current project. This related project known as “Design and Development of Gas Leakage
Monitoring System”. This proposed system aims to detect the present of methane (CH4)
and carbon monoxide gas (CO) and the user can take immediate action upon the leakage
occurs, else the gas supply and the system will shut down automatically within 10 minutes
to prevent the condition becoming worst. (Hui Yan, Huan & Rahayu, Yusnita) Figure

2.14 show the conceptional system of the project.

“DC Power " alarm

Supp'» a Alarm

i T Arduino Sy

Uno Board I

oar Internet
Combustible

Exhaust fan Gas Sensar ’
Cas detector %

g P
- Data display in
LabVIEW (GL)

Distance between Zigbee wireless User
range up to 100m long (300ft)

Figure 2.14: Conceptional system

The proposed system consists of Arduino Uno and it is interfaced to MQ9 sensor. Which
1s the input of the system. The ZigBee transmitter give the ability to communicate with

each other.
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Figure 2.15: Block diagram of the system

The proposed methods, the alarm system, control system, display system (LCD),
and Zigbee transmitter are all connected to Arduino (1). The Arduino (2), on the other
hand, is just connected to the monitoring system and the Zigbee receiver. When the
combustible gas sensor MQ-9 detects a gas leak, the analogue signal is converted to a
digital signal using the Arduino (1) built-in converter. The processing signal is then sent

to the LabVIEW GUI through a Zigbee transmitter.

Meanwhile, the data will be received by Arduino (2), which will compare it to the
gas concentration threshold set by the Occupational Safety and Health Administration
(OSHA) agency.

When the gas concentration falls below the safety threshold (less than 342), the
green indicator light illuminates, signalling the start of safety mode. Otherwise, if the
value is between 342 and 512, the yellow indicator light illuminates, signalling the start
of cautious mode. At the same time, the exhaust fan is activated to ventilate the room's
leakage gas. In the worst-case scenario, when the gas concentration exceeds the threshold
values (greater than 512), the red indicator light illuminates, and the alarm system is

activated, alerting users that the gas concentration is unsafe.

If no action is done by the users within 10 minutes, the main power supply and

gas supplies will shut down automatically as part of the autonomous control system's

17



function to avoid the situation from becoming more serious. Additionally, during an

emergency, users can manually stop the system's operation.

Besides, another project that related to this system is “Design of Internet of Things
Based Air Pollution Monitoring System Using ThingSpeak and Blynk Application”
develop by (Zainol Murad, Sohiful Anuar & Bakar, Faizah & Azizan, Anishaziela &
Shukri, M.A.M.,2021). (Figure 2.16) show the block diagram of the system.

DHT 22 temperature and humidity sensor ThingSpeak Application
’.f}’é,iiiziii
Input: i P 1 oupat j
DHT22 sensor and MQ- ———)  ESP8266 NodeMCL Y| Biynk, ThingSpeek |
2senso WiFimodie spplcaion and €D |
|
MO-2 gas sensor ESP8266 WiFi module Biynk Application

Figure 2.16: Block diagram of the system

The proposed system consists DHT22 temperature sensor, MQ-2 gas sensor and
two LEDs are connected to the pin of ESP8266 Wi-Fi module microcontroller in a
complete circuit design. The temperature sensor (DHT22) is a digital sensor and it is
connected onto the GP104 pin. The analog pin of the MQ2 gas sensor is connected to the
ADC pin. The red LED is connected to GPIO16 pin and the green LED is connected to
GPIO14 pin. (Figure 2.17) show the circuit design of this project.
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Figure 2.17: Circuit design

The proposed method useful to alert the users when the AQI reading is high
lighting up the LED. There are two LEDs that indicate whether the air quality is in a good
condition or the hazardous condition, which is indicated by the green LED and the red
LED respectively. When the air quality is hazardous, the red LED will light up to alert
the users and send a notification via a mobile phone application. The other pin connection
1s connected to the ground (GND) and power supply (VCC). This circuit design is
beneficial as it can be closely monitored from time to time with a real-time notification
in a mobile phone for air pollution monitoring system and users are able to get the real-
time measurement readings of the carbon dioxide gas level when haze is circulating in
the surroundings. Therefore, the building is always in good air quality and people will be
alerted of danger through a notification via the Blynk application. The ThingSpeak and
Blynk applications are monitoring the air quality from time to time in the building
environment (Zainol Murad, Sohiful Anuar & Bakar, Faizah & Azizan, Anishaziela &

Shukri, M.A M., 2021).
24.1 Comparison of Existing Project

So, after done some research on the existing project, the decision has been made
and decided to make some improvement, Esp32 is used instead of Arduino because it
ssing a combination of proprietary software, it achieves ultra-low power usage. In
addition, ESP32 has cutting-edge capabilities including fine-grained clock gating, several

power modes, and dynamic power scaling. The ESP32 can work as a stand-alone system
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or as a slave device to a host MCU, lowering the communication stack overhead on the
primary application CPU. Through its SPI / SDIO or 12C / UART interfaces, the ESP32

can communicate with other systems to provide Wi-Fi and Bluetooth capability.

Besides that, it is necessary to do some improvement to decrease the ammonia
gas leakage before it became worst. So, the purging system has been implemented on our
project which is the water sprinkle has been added to dilute the ammonia gas and the fan
is for takeout the ammonia gas. The others improvement also has been added on
monitoring part. There are two platforms for monitoring which is web monitoring and
apps monitoring, on apps monitoring Blynk apps is used. It will display the output sensor,
give notification through mobile phone, and give the location of gas leakage area happen.
So, on the web monitoring, ThingSpeak web 1s used for display output sensor and export

recent data output sensor.
25 Summary

In this chapter, the author has explained about the concept and technique the have
used in this project for making web of development of Ammonia Gas Leakage Detection

and Monitoring System.
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CHAPTER 3

METHODOLOGY

3.1 Introduction

This chapter is focusing on methods on development graphical user design of web
and apps for monitoring the leakage and detection of ammonia gas. The web and apps

are very important in this project as it will help the project to get satisfy result.
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3.2 Flow Chart of the project

Start
———7/ Display Voltage and Current Supply /Z
False Tru

Conpect to Wi-Fi and BLYNK /

/ Pressure Sensor Detect /

LED (Green} ON LED (Red1 ON True False
Fan OFF Fan ON
Motor OFF Alotor ON
{ Display bar / / Display bar /
Display ppm Display ppm

/ Auto cut off input Ammorna gas/

/ Location system (GPS) /

—————7/ ESP 32 publish message to BLYNK and ThingSpeak /—

/ Purge out Ammoma Gas /

False

False

ppm <=300

Figure 3.1: Flow Chart of the project

(Figure 3.1) shows the flowchart of proposed system. This proposed system
consists of few functional subsystems which are detection system, precaution system,
purging system, GPS system and monitoring system. The detection system involves gas
sensor and pressure sensor. The gas sensor MQ-135 used to detect the ammonia gas
leakage in unit ppm outside the Tanks while the pressure sensor is used to measure the
change of ammonia gas pressure in unit bar inside the Tanks. The precaution system
involves green and red LEDs and Buzzer to warning the workers and officials besides the
solenoid valve will auto cut off the inlet of ammonia gas when the leakage occurs. The

purging system includes the water sprinkler and fans that will only be triggered depending
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on the threshold value of the MQ135 sensor that is set according to the type of sensor. At
the same time, the GPS module will send the location to IoT system which is the
monitoring system. Monitoring system using the IoT concept that is comprised of Blynk
and ThingSpeak software. Through the Blynk and ThingSpeak application in mobile
phone and web, the officials can distantly monitor and checking the data transfer when
the ammonia gas leakage occurs. To ensure the Monitoring system is working,

connection of Wi-Fi is required.
3.3 Proposed Web Application Design

The graphical design is done over the Blynk application and ThingSpeak web.
For the reading of the sensor to be sent over the Blynk application and ThingSpeak web,
a NodeMCU is needed for the reading of the sensor to dock. The NodeMcu functions as
a medium for the interaction between device and IoT. Without the broker, the sending
and receiving of data will not be executed at all. Hence, for a wireless transmission of
data, a broker that we chose is NodeMcu Esp32. NodeMCU Esp32 is a series of low-cost,
low power system on a chip microcontroller with integrated Wi-Fi and dual-mode
Bluetooth. Since it has WiFi and dual-mode Bluetooth so, it can link with Blynk to get
the data from sensor and also ThingSpeak web.

The information feedback of the system will be utilizing IoT platforms for
uploading readings from the sensor to a ThingSpeak web and Blynk apps. The
ThingSpeak web can be accessed by both PC and smartphone android devices as long
they are connected to the same API key meanwhile Blynk apps only can be accessed by
phones as long as they are connected to the same local network as the host. and in this
case, the microcontroller is set as the host as shown in the (Figure 3.1) below where the
ThingSpeak runs at API key of SSTMYCFZVKS9I9XN which is coincidentally the
address of the webpage where any user can access by login their id on their browser.
Same goes with Blynk apps, but the different is, it uses Auth tokens to connect with
NodeMCU and same local network. Once the ThingSpeak and Blynk is set, the web
application layout can be designed and the expected ThingSpeak and Blynk output is
shown in (Figure 3.2).
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Figure 3.3: ThingSpeak expected output
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3.4 System Design

The air quality monitoring system has three primary components, as illustrated in
the Figure 3.4. The first component is a device that measures air quality. NodeMCU,
which serves as a mediation, was connected to the sensors. Sensor data will be collected,
parsed, and transformed by the NodeMCU before being published to the ThingSpeak web
and Blynk apps.

The second component is Blynk application. By connected to the same network
on NodeMcu and use same Auth token, The Blynk application will receive data from
NodeMcu, and it will display the data output sensor (Figure 3.8 and Figure 3.10) and also
give the location (before and after) of the area where leakage happened (Figure 3.13).
Once it on dangerous level the Blynk apps will give the spamming notification (Figure

4.13) on the home screen of the smartphone.

The third component is ThingSpeak. Device such as laptop is needed for browsing
web ThingSpeak, network, and API key which is connected to NodeMcu. The
ThingSpeak will also display the data on chart and gauge (Figure 3.16 and Figure 3.17)
received from NodeMcu but the data history, recent data and also current data can be

exported/saved.

Figure 3.4: System Architecture
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3.5 Blynk GUI parts

To use the Blynk, first the user needs to create account or login (Figure 3.5) on
the Blynk application. After that, the user will automatically go to Blynk WorkSpace
(Figure 3.6). On there the GUI can be created by choosing which component used for this
project on Widget Box (Figure 3.7). To use the components on the widget box. just select

the component and drag it to workspace.

The components used for this project is first, 4 Gauges (Figure 3.8 and Figure
3.10), 2 gauges for MQI135 sensor and 2 gauges for pressure sensor. Second, I
Notification (Figure 3.11), this notification will trigger once the ammonia gas detected or
the MQ135 reading reach 600 ppm. Third, 1 Map (Figure 3.13), this map will give the
location of the GPS module where its planted, it will give the location once the Blynk is
on running condition. Forth, 2 red LEDs (Figure 3.9), 2 green LEDs (Figure 3.9), this led
will show either the condition is on dangerous(red) or safe(green), and lastly, Webpage
Button (Figure 3.12), it is for go to ThingSpeak website. Each components have their
own parameter setup; the most important parameter setup is to set the PIN. The list of
pins reflects physical pins defined by hardware used such as ESP32, MQ135 and pressure
sensor. For example, if the LED (Figure 3.14) is connected to Virtual Pin 7 - then select

V7 (V - stands for Virtual).

After finished with designing GUI part and setting parameter for each component.
Press the PLAY button (Figure 3.15). This will switch from EDIT mode to PLAY mode
where the GUI can interact with the hardware. While in PLAY mode, we won’t be able

to drag or set up new widgets, press STOP and get back to EDIT mode.

Figure 3.5: Create account or login
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Figure 3.7: Widget Box.
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Figure 3.13: GPS location
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Select pin

Figure 3.14: LED Setting
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548 092

Figure 3.15: Play button in the red circle
3.6  ThingSpeak GUI parts

ThingSpeak 1s an application platform for the Internet of Things. ThingSpeak
allows you to build an application around data collected by sensors. Features of
ThingSpeak include real-time data collection, data processing, visualizations, apps, and

plugins.

At the heart of ThingSpeak is a ThingSpeak Channel. A channel is where you
send your data to be stored. Each channel includes 8 fields for any type of data, 3 location

fields, and 1 status field. Once you have a ThingSpeak Channel you can publish data to
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the channel, have ThingSpeak process the data, and then have your application retrieve

the data.

On this ThingSpeak GUI, 4 field are used, this field will be declared on coding
on board NodeMcu so it can exchange data value of MQ135 and pressure sensor, so for
first field for MQ135 Room A (Figure 3.16), second field is for MQ135 Room B (Figure
3.16), third field is for Pressure sensor Room A (Figure 3.17) and last field is for Pressure
sensor Room B (Figure 3.17). There also gauges for display value of sensor MQ135 and
pressure sensor, it is also same set with field, has MQ135 Room A, MQ135 Room B,

Pressure sensor Room A, and Pressure sensor Room B.

To create those field. and widget, first channel needs to be created. To create
channel, go to new channel (Figure 3.18) and then give the name of the channel and also
description(optional). After that, tick how much field want to use and give the label of
the field, for this project, 4 fields are used (Figure 3.19). Click save button and then it
automatically got to new channel (Figure 3.20) page with consist selected field. And for
gauge, just click to add widget button (Figure 3.20) and then choose gauge. Lastly go to
API key tab and copy the API key given (Figure 3.21) and put it into the coding. It will

connect the whole coding function with ThingSpeak.

Field 1 Chart O I n MQ135 A VALUE DATA F O 72 %
A

Figure 3.16: Chart and Gauge for MQ135 sensor
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Figure 3.17: Chart and Gauge Pressure sensor
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33



Channel Settings
Percentage complete 30%

Channel ID 1612397

Name ammonia gas monitoring level
Description

Field 1 MQ135 ROOM1

Field 2 MQ135 ROOM2

Field3 PRESSEURE SENSOR F

Field 4 PRESSEURE SENSOR F

Figure 3.19: Current channel setting

Channel 1658774

Channel Stats

reated: 10 minutes 380

Entries. ¢
Field 1 Chart 2 © 4w

TEST

Figure 3.20: New channel

Write APl Key

Channel 4 of &

TEST

rrimgiess com

Key 75G1KN8ZBGXQVBDY

Genemte New Wrde AP Key
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3.7  Budget Analysis
Table 3.1: Cost analysis
NO ITEM PRICE(RM)
1 Raspberry P14 RM 189
2 Jumper wire, MQ135 RM 31.30
3 Raspberry Pi 4 Display RM 82.15
4 ESP32 RM 29.50
5 Trigger switch relay, jumper RM 97.40
wire, breadboard, esp32, water
pump motor, GPS module
6 Warning siren alarm RM 26.28
7 Pressure Transcunder Sender RM 69.36
Sensor
8 Electric Solenoid Valve RM 45 .41
9 Air compressor pressure gauge RM 24.60
10 Water sprinkle RM 33.21
11 Electric solenoid valve & gas RM 29.85
check valve
12 Cylinder Adapter connector RM 15
converter
13 Electric solenoid valve RM 17.41
14 GP back up battery 12V RM 40.80
15 Push button switch connector, RM 25.35
push button momentary
electrical screw terminal block
16 Dc 12v 2 PIN Desktop/ CPU RM 12.50
cooling fan
17 Acrylic Sheet/Perspex A3/A2 RM 125.40
RM 896.52
3.8 Summary

that used to design the web of application of an Ammonia Gas Leakage Detection and

In this chapter, the author has explained about flow, method and also platform

Monitoring System.
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CHAPTER 4

RESULTS AND DISCUSSION

4.1 Introduction

In this chapter, the results of the web development ThingSpeak and Blynk

application is discussed in detail. The interface of ammonia monitoring system and the
GUI design of the ThingSpeak and Blynk are discussed.

4.2 Interface of Ammonia Monitoring System

Firstly, 2 types of sensors are used which is ammonia gas sensor (MQ 135) and
pressure sensor. The MQ-135 is used because it detects almost all kind of gas except
hydrogen. The pressure sensor is used to detect the presence ammonia gas in tank, once
the ammonia gas enters the tank, it will give the pressure. So, Figure 4.1 below show the

interface of the ammonia monitoring system ThingSpeak and Blynk.
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4.3  GUI Design
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Figure 4.2: GUI ThingSpeak

In Figure 4.1 and 4.2, there are 2 gauges for MQ135 sensor and Pressure sensor.
The Chart in Figure 4.2 shows the reading of sensor in ppm against time. The graph recent
stored by using ThingSpeak. The GUI in

data of MQ135 and pressure sensor can be

ThingSpeak is different with Blynk due to the internet slow or other technical problem,

the result cannot get in simultaneously but still get the result but delay a moment.

4.4 Discussion

In the testing result phase of the web of application of an Ammonia Gas Leakage

Detection and Monitoring System. Prototype as in Appendix A and web application
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monitoring of the project is on the complete set.
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Web monitoring

Figure 4.3: Initial value for MQ135 sensor and pressure sensor on Blynk

3.539006 103.426949

Figure 4.4: GPS system
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Figure 4.5: Initial value of MQ135 sensor on ThingSpeak
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Figure 4.6: Initial value of pressure sensor on ThingSpeak

On the first testing step, the testing is without any gas inserted, the initial value
for MQ135 sensor on Blynk is 87 ppm for room A meanwhile for room B is 67 ppm and

initial value for pressure sensor on Blynk is 0.56 BAR for tank A meanwhile for tank B
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1s 0.61 BAR (Figure 4.3). This value show that it is in safe condition. For ThingSpeak
the initial value of MQI135 sensor and Pressure sensor also obtained (Figure 4.5 and
Figure 4.6), the initial value for MQ135 sensor on ThingSpeak is 40 ppm for room A
meanwhile for room B 1s 56 ppm and initial value for pressure sensor on ThingSpeak 1s
0.67 BAR for tank A meanwhile for tank B is 0.61 BAR. Due to the internet slow or other
technical problem, the result cannot get in simultaneously between Blynk and
ThingSpeak but still get the result but delay a moment. The GPS system (Figure 4.4)
show the location of the where GPS module installed, the GPS running s once the Blynk

running.

In condition when tank A & tank B filled with NH3 ammonia gas the pressure
value on Blynk (Figure 4.7) increased to 1.39 BAR for tank A and for tank B increased
to 1.36 BAR. Meanwhile for ThingSpeak (Figure 4.8), the value of pressure sensor also
increased to 1.5 BAR for tank A and for tank B the value is 1.36 BAR. The value of
MQI135 sensor remain same because this condition only affects pressure sensor because

the pressure sensor place inside the tank A and B. This condition still on safe condition.

Web monitoring

Figure 4.7: Pressure sensor value after tank A & tank B filled with NH3
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Figure 4.8: Pressure sensor data on ThingSpeak after tank A & B filled with NH3

On the last condition which is ammonia gas leakage. The value of MQ135 sensor
on Blynk is increased from 87 ppm to 747 ppm (Figure 4.9) for MQ135 Room A
meanwhile for Room B, the value of MQ135 sensor increased from 67 ppm to 773 ppm
(Figure 4.9), this happened due to detection of gas ammonia NH3 on MQ135. But for the
pressure value on Blynk, the value decreased because of the leakage, so the pressure on
the tank A and tank B decreased. For tank A the pressure value decreased from 1.39 BAR
t0 0.99 BAR (Figure 4.9) and for tank B, the pressure value decreased from 1.36 BAR to
1.02 BAR (Figure 4.9). On the ThingSpeak, the value of MQ135 sensor for Room A and
Room B also increased. For Room A increased from 40 ppm to 717 ppm (Figure 4.10)
and Room B increased from 56 ppm to 675 ppm (Figure 4.10). But for the value for
pressure sensor for both tank on ThingSpeak, the value also decreased from 1.5 BAR to
0.97 BAR for tank A and tank B decreased from 1.36 BAR to 0.83 BAR. On this
condition the LED for Room A and Room B turn to red, meaning it is in dangerous
condition. The notification of the Blynk application (Figure 4.11) also popup because the
condition already in dangerous condition or the value of PPM reach 600 ppm which very

dangerous to human.
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Leakage Detected

Figure 4.9: Value of MQ135 and pressure sensor during leakage happened
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Figure 4.10: Value of MQ135 sensor during leakage happened
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Figure 4.11: Notification popup during leakage happened

This project incorporates a wide range of technologies, from hardware to
software, to create an ammonia gas monitoring system. To discover the right technology
for these projects, a lot of technical investigation and testing was done. Several obstacles
arise throughout development, which allow the developer improve not only technical but
also problem-solving skills by figuring out how to deal with them. The entire project is
scheduled to take 10 weeks as in Appendix C, but the ammonia gas monitoring system
requires less time to build from the ground up. Many functions, it goes without saying,

can yet be improved.
4.5 Summary

The author discussed the final results of the web development projects
ThingSpeak and Blynk in this chapter. The ammonia monitoring system's interface and
ThingSpeak and Blynk's GUI show the obtained results in depth. The outcome indicates
the system's ability to detect the presence of ammonia using ThingSpeak and Blynk of

ammonia leakage and monitoring system towards the end of this chapter.
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CHAPTER §

CONCLUSION

5.1 Introduction

This chapter concludes the overall finding of the project. In addition, the
objectives are also checked in this chapter to decide whether or not it is achieved. In this
section, the contribution of this research, the constraint and recommendation for future

works are also discussed.
5.2 Conclusion

In conclusion, after examining the available platforms for IoT application
development, we chose ThingSpeak and Blynk as a solution that is compatible with our

research goal of making stream processing application creation easier.

A low-cost real-time ammonia monitoring system is shown. The smoke,
humidity, and ammonia measuring device is built on a NodeMCU board and connected
to two MQ135 sensors to detect smoke, humidity, and ammonia content. To display the
data from MQ135 sensor and pressure sensor, the ammonia monitoring is implemented
on Blynk and ThingSpeak. The flow can be created to manage and handle MQ135 sensor
and pressure sensor data with Blynk and ThingSpeak, and then set the condition to inform

users about the harmful atmosphere via an ammonia monitoring system.

The web-based programmed satisfies the majority of the requirements, however
there are still some issues. As a result, future developments can be considered. We

encountered 3 challenges while working on this project.

First, The GUI in ThingSpeak is different with Blynk due to the internet slow or
other technical problem, the result cannot get in simultaneously but still get the result but

delay a moment.
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Second, the measurement of the gas condition by the sensor still shows some
minor errors. During the testing stage, some sensors display an unusual value that can
cause strange behaviours of electronic devices or severe damages for the whole system.

In conclusion, it could be a calibration issue.

Lastly, The GPS module not quite accurate to locate the proposed system. This

might be due to the GPS module brand we use or the area are not located in open area.
5.2 Recommendation

The limitation of the monitoring system is The GUI in ThingSpeak is different
with Blynk due to the internet slow or other technical problem, the result cannot get in
simultaneously but still get the result but delay for a moment, so to improve it SG network
can be used for the data exchange between ThingSpeak and Blynk. Next, the MQ-135
gas sensor needs to be calibrated each time after use to detect the ammonia gas leakage.
The values detect by the gas sensors will compound each time testing. In the future, this
project will be further improved by changing the gas sensor to MQ-137 because the MQ-

135 is an air quality sensor that can detect various range of gases.
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APPENDICES

Appendix A: Final Prototype

48



Appendix B: Pictures after finish presentation
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Appendix C:  Gantt chart project planning of SDP 2
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