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Abstract- Water heating is a heat exchange process that makes use of energy source to heat water about its 

initial temperature. Water heaters are used for indoor and outdoor applications. In this paper we have 

proposed a water heating coil along with a Timer. Timer is used to reduce heat loss and enhance the 

efficiency of water heating coil. Along with the timer the coil is also designed with a temperature sensor 

using which the water gets heated up to a set temperature and the coil automatically gets turned off 

indicated by a Buzzer. The accidental errors that can happen when the user forgets to switch off the power 

supply are avoided by using Fire and Gas sensors. Wi-Fi module has also been used to show the status of 

the water heating coil on a mobile phone. 
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I INTRODUCTION 

Heating water for domestic use such as 

bathing and showering has proven to be one of 

the highest energy consuming processes. There 

are many appliances for heating water but people 

prefer the one which occupies less space and 

which is cost effective. The Hybrid solar Electric 

water heater aims to maximize energy cost 

savings under time-based pricing while 

maintaining the desired water temperature of the 

hot water user as demonstrated in [1]. Hot water 

is used for bathing is the application of applied 

science that has been refined. By using a Water 

Heating device, one can heat water to a 

maximum temperature. However, to acquire the 

required temperature water heater takes a long 

period as demonstrated in [2]. In past, the general 

public’s electricity request has seen a sustained 

and quick growth. Power distribution is tough to 

meet the demand. Power peak difference is 

widening year by year. Seasonal power shortage 

has also been witnessed in the recent years. 

Electric water heater used for household 

application consumes large power and high 

quality heat storage is an important request  

 

feedback in power system as in [3].The 

proposed model uses a water heater coil which is 

easy to use and is also cheap in cost. In this 

proposed model the microcontroller which we are 

using is ARMLPC2148. The system also uses 

button, relay, temperature sensor, buzzer, LCD, 

Fire and Gas sensors, Wi-Fi module. In the  

proposed model the coil is designed with three 

modes namely, Auto mode, Timer mode, Alert 

mode. When the coil is in auto mode, the 

temperature of the water is monitored and once it 

reaches set temperature the coil is switched off 

and buzzer indicates completion of the work. In 

timer mode, the time is set by the user and water 

starts heating, once the set time decreases to zero 

the coil gets switched off. In alert mode, fire 

sensor is used to detect the fire, gas sensor is 

used   to detect the smoke or any kind of gas 

leakage. If any of these  is detected the buzzer 

gives the indication. Wi-Fi module gives the 

status of the water heating coil which is displayed 

on a mobile screen. 
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II PROPOSED METHOD 

In this project the coil is designed 

withtimer circuit, temperature sensor and Wi-Fi 

module. 

 

 Fig 1: Block diagram of timer circuit 

The main component is ARM LPC2148 

microcontroller. The inputs to the microcontroller 

are button, relay, and temperature sensor. The 

outputs of the microcontroller are LCD, buzzer, 

fire sensor, gas sensor and mobile. When the coil 

is switched on it operates in auto mode and 

temperature of the water is monitored. When the 

coil reaches set temperature the relay gets 

switched off and buzzer alerts the user about the 

completion of work. In timer mode, the user can 

set the time using pushbuttons. For safety 

purpose, fire sensor and gas sensor are used in 

alert mode. All these details can be updated to the 

user using Wi-Fi module. 

1. ARM LPC2148 MICROCONTROLLER 

The LPC2148 is a 32- bit microcontroller. It 

has 64 pins. It has 2 ports namely port 0 and port 

1 of 31 I/O pins. It has one or two 10-bit ADCs 

which offer 6 or 14 analog i/p s with low 

conversion time as 2.44 μs/ channel. It has only 

one 10-bit DAC offers changeable analog o/p. 

Additional features are external event counter/32-

bit timers-2, PWM unit, & watchdog and 

accelerator allows 60 MHz high-speed operation. 

 

2. PUSHBUTTON 

A push button is a momentary switch that 

causes a    temporary change in the state of 

an electrical circuit only while the switch is 

physically actuated. Four buttons are used in this 

project. First button is used for active mode. 

Second button is used to select modes that are 

either auto mode, timer mode or alert mode. Auto 

mode is the temperature mode where water starts 

heating if the temperature of the water is less 

than 36 degrees Celsius. Alert mode is used for 

safety purposes that is to check gas leakage or 

fire detection nearby. Third and the fourth button 

are used in the timer mode to set the time. One 

for incrementing and the other for decrementing 

the time. 

3. SRD-5VDC-SL-C RELAY 

Relay is an electromagnetic switch which is 

used to turn ON or OFF a circuit by a low power 

signal. It consists of three terminals namely 

normally open, normally close and common 

connection. In our project we have used normally 

open terminal so that when the coil is switched 

on the circuit is closed and current flows through 

the circuit. Common connection terminal is used 

to control the power supply of the coil since there 

is difference in voltages. It is a 5V relay board 

capable of switching at 250VAC and 

30VDC,125VAC and 28VDC both at 10A 

switching. 

4. DS18B20 TEMPERATURE SENSOR 

DS18B20 temperature sensor is a 

waterproof sensor which works on the principle 

of 1-wire interface which makes it easy to 

communicate with devices. It can measure 

temperatures ranging from -55°C to +125°C (-

67F to +257F). It consists of three pins namely 

VCC, data and ground. The data pin is used to 

obtain the information regarding temperature and 

transfers it to the database. 
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5. 2X16 LCD 

A liquid-crystal display (LCD) is a flat panel 

display, electronic visual display, or video 

display that uses the light modulating properties 

of liquid crystals. LCD screen works on the 

principle of blocking light rather than emitting 

light. LCD has 2 registers namely command and 

data. When the RS pin is zero, command register 

is selected which is used to clear display. When 

RS pin is 1, data register is selected and the user 

can send the data for displaying. 

6. FIRE SENSOR 

A fire sensor is a sensor that is designed to 

detect and make a response to the presence of a 

flame or fire and thus allowing flame detection. 

Responses made by a fire sensor to the flame 

detected depend on the type being used which 

can include sounding an alarm, making a fuel 

line inactive and actuating a fire suppression 

system. This sensor allows detecting flames from 

up to 1 meter away. The sensor consists of   LED 

indicator with 3 pin easy interface connector. The 

input voltage is +5VDC. 

7. GAS SENSOR 

A gas sensor which can also be called as 

a gas detector is a type of chemical sensor which 

responds to the concentration of gas in its 

surrounding. Gas sensor interacts with a gas to 

measure its concentration. As the gas sensors 

measure a specific concentration of gas, the 

sensors respond serves as the reference point. 

When the sensors detect certain pre-set level of 

gas, a buzzer will make a warning sign to the 

user.  Simple and low cost.MQ135 gas sensor is 

used and it has ability to detect wide range of 

gases. 

8. BUZZER 

A buzzer is an audio signalling device which 

may be piezoelectric, electromechanical, or 

mechanical. Piezo buzzer is based on the inverse 

principle of piezo electricity. In this project 

buzzer is used to indicate the user about the 

completion of the heating process. It is also used 

to indicate about the gas or flame detection.  

9. ESP8266 WIFI MODULE 

The ESP8266 is a Wi-Fi microchip with 

integrated TCP/IP protocol stack. This can allow 

any microcontroller to access the Wi-Fi network. 

It has a built-in 32-bit low power CPU. It has a 

10 –bit analog to digital convertor. In this project 

it is used to display the data that is the current 

status of the heating coil on the smartphone 

III      RESULTS 

 

Fig 2: Display the output of alert mode of gas 

sensor on LCD screen. 

 Figure 2 results when there is a concentration 

of gas in its vicinity the gas sensor detects the 

leakage of gas and is indicated with the help of 

buzzer. If there is no gas detected then it displays 

as gas normal. 

 

Fig 3: Display the output of alert mode of fire 

sensor on LCD screen. 
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Figure 3 results when there is a presence of flame 

or light, the fire sensor detects the flame and is 

indicated with the help of buzzer and the results 

as fire detected on LCD screen otherwise fire 

normal. 

 

Fig 4: Temperature display on LCD in the 

auto mode 

Figure 4 shows the temperature display of water. 

When the temperature is less than 36 degree 

Celsius water starts heating and the increment in 

the temperature is also displayed on the LCD 

screen. Once the temperature reaches 36 degree 

Celsius, relay gets turned off. 

 

Fig 5: Timer display on LCD 

In the timer mode, time is set by the user using 

increment and the decrement button .When the 

time count reaches zero the heating process is 

stopped.  

Fig 6: Data display on smartphone 

Figure 6 results that by using a Wi-Fi module we 

can get the live updates of the condition of the 

coil. 

IV      CONCLUSION 

In this system, coil is designed with 3 

modes i.e.auto mode, alert mode and timer mode. 

The user can choose either timer or auto mode to 

heat the water. In timer mode user can heat the 

water for specific period of time by manually 

setting the time. Buzzer indication is given when 

the set time is reached. In auto mode, when the 

temperature of the water is less than 36
o
C  the 

water starts heating and when it reaches 36
o
C 

there is a buzzer indication and its stops heating. 

Alert mode is used for safety purposes. When 

there is any gas detected in the vicinity, buzzer 

gives the indication. Likewise if flames or smoke 

is detected by the fire sensor buzzer sound is 

produced. All the data which is displaying on the 

LCD screen is displayed on the smartphone by 

using a Wi-Fi module. The user gets the live 

updates of the data on the smartphone .Hence, in 

this system the user need not 

monitorcontinuously, the accidental errors can be 

prevented and thus power and human effort is 

saved. 
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