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Introduction
Taps are one of the most important components in kitchens, restrooms,  restaurants, hotels, casinos, malls, sports arenas, as well as residential properties or any other place correlated to hand-cleaning. In rest-room designs taps play huge role defining the ambiance of the place where it’s put. Apart from looks, taps are the important for water conservation as well as saving money. A normal faucet will operate differently than an automatic one as a result there will be some advantages and disadvantages of choosing one. An automatic will provide user many other advantages as well as it helps saving money and water. It’s easy to operate and it helps preventing water over-flows as well as it prevents the spread of germs and bacteria and scalding injuries. During the time that hands move while reaching the soap or trying to adjust the heat there will be a waste of water which an automatic one would not allow. The water consumption importance can be shown by this example; “Automatic faucets are water saving devices, helping save 70% of the water that would otherwise swirl down the drain unused and conserve as much as 3-5% of the water used by a standard household”[1].

Ordinary faucets need many functions to operate comparing to automatic ones, where automatic faucets only need an operator to function. So choosing an automatic faucet over a regular one provides us many advantages in any ways. “Computer circuitry and infrared technology have brought new products and lower operating costs”[2]. In every place where a tap needs to be put it’s much better to choose an automatic faucet than a regular in many ways. The faucet which its water heat can be controlled is even much better than a regular automatic faucet itself. 

To understand the better version of an automatic faucet we must first understand the mechanism of the regular one. What we call as an automatic faucet can be considered as a regular faucet with a sensor put on it and helps the user to start and stop the water flow by one move of his hand. It has a valve which opens and closes by this hands-free move of the user. The faucet that we plan also provides user to control the heat by a hand move. In regular automatic faucets user has the ability to only start and stop the water, but the product we design offers the user to control the heat by only a small move of hand to left of right, than your water will flow with the heat exactly as you want. 

Functions of the Product
1. Electronic Sensor Faucet

Smart faucet will turn on automatically as you put your hands in front of it and stop the water flow when you get your hands away from the sensor. For this we will buy an electric sensor faucet where we can work on to finalize our product. The functions of the faucet also include manual temperature adjusting, clever timers to avoid water consumption and water flooding.
2. Electronic Sensor Temperature Control

Electronic sensor temperature control will be a device built on top of a regular electronic sensor faucet and it will allow you to control the water temperature by your hand movements without touching any valves. This will be possible by infrared sensors, and an electric motor.
3. Infrared Sensor Technology

Infrared sensors are widely used in devices automatically powering on when interaction with a person, or simply anything that changes the infrared characteristics of the environment. When you interfere with the device, it automatically powers up the system.
4. Electric Motor

Electric motor will be placed on top of the water temperature valve of the faucet, and with a mechanical system that allows the rotation of the valve will adjust the voltage temperature according to the signals coming from the microcontroller.
5. LED Display

This LED display will show the current water temperature level with different colored LEDs lined side by side. This will help the user adjust the water temperature to their desired level.
6. Smart and easy-to-use

The product will be user friendly as it will help the user control the water temperature using a simple and easy-to-use logic. User will be guided with instructions and graphics placed on the faucet to show how to adjust the water temperature and use the faucet. There will be two sensors used to water temperature controlling; the user will move their hand from one to another and according to which sensor is activated first the water temperature will be increased or decreased. Once the first sensor is activated, the device will automatically start temperature adjustment, and the change will be simultaneously shown at the LED display for the user to stop the adjustment at the desired level. (There might be an additional sensor, 3 in total, in order to control the changes more accurately.)
7. Easy set-up

The setup of the device will be simple as a regular faucet, and it will only require an additional 9V battery to be able to operate.
8. Design

The additions to a regular electronic sensor faucet that our product offers will be small, ergonomic, and useful. It will not stand out when you look at the faucet, it will be shaped, designed, and placed in order not to disturb the user at all.
Interfaces of the Product
1. Smart Designed Sensors

It is necessary to place two (180⁰ in between the sensors) or three (120⁰ in between the sensors) infrared sensors on top of the faucet, and they will also have a water-proof, and ergonomic enclosure in order to protect the electronic sensors, also provide the user a nice looking design that will be in harmony with the faucet body. This part will be connected to the control body via cables.
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Figure 1: Infrared Sensors’ place on faucet 
[3]

2. Control Body
Control body will be a water-proof enclosure with the necessary electronic circuitry and components inside of it. There will be connections to the sensors, LED display, and the electric motor from the control body. The body will be placed on the sink next to the faucet and electric motor.
3. Electric Motor

Electric motor will be placed on top of the water temperature valve which is placed on the side of the faucet. 
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Figure 2: Electric Motor’s place on faucet 
[3]

4. LED Display

LED display will be placed on the sink in front of the faucet facing up for user to easily see and adjust the water temperature accordingly. LED display will also have a water-proof enclosure with LEDs, resistors, and diodes which will be used to make an analog circuit. This circuit will light up the LEDs according to the voltage signals coming from the controller.
Technical Specifications
1. LED Display
We will get regular red and blue LEDs, resistors, and other necessary components from Konya sokak, Ulus. They will be placed in a plastic enclosure with these dimensions:
Height: 3cm
Width:3cm 
Length:25cm
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Figure 3: Our LED display will look like this [8]
2. Controller Body 
We will get a plastic enclosure with a battery socket from Altınkaya Elektronik Cihaz Kutuları. Height: 5cm
Width:6cm 
Length:10cm [4]
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Figure 3: Enclosure for the body [4]
3. Infrared Sensors 

The sensors will look outwards placed according to the angles. We will get the PIR filter from Konya sokak, Ulus. They will be placed in a plastic enclosure with these dimensions:

Cylinder with a radius of 2cm and the height of the sensor box is about 3 cms.
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Figure 4: Infrared Sensors’ place on faucet 
[3]
4. Electric Motor
We will use a lower power consuming, and small sized electric motor from Konya sokak, Ulus. An option for us is Bühler DC Electric Motor with Reducer (1.61.065.408), which can generate a 300-420 mNm of torque, which is enough for us. It is working with 6 volts as we require.
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Figure 5: Bühler Electric motor [7]
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Figure 6: The dimensions of the electric motor [7]
5. PIC Parameters (16F628A):

	 Program Memory Type
	 Flash

	 Program Memory (KB)
	 3.5

	 CPU Speed (MIPS)
	 5

	 RAM Bytes
	 224

	 Data EEPROM (bytes)
	 128

	 Digital Communication Peripherals
	 1-A/E/USART, 

	 Capture/Compare/PWM Peripherals
	 1 CCP

	 Timers
	 2 x 8-bit, 1 x 16-bit

	 Comparators
	 2

	 Temperature Range (C)
	 -40 to 125

	 Operating Voltage Range (V)
	 2 to 5.5

	 Pin Count
	 18


[5]
6. Voltage Regulator

[image: image8.emf]
Figure 7: Electrical Characteristics of Voltage Regulator [6]
All of these technical specifications might be changed according to the availability of the components and products in the market of our reach, for example Konya sokak, distributers in Turkey, etc…
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