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Project Description
In the recent years, cooling and energy efficiency has become a hot topic.  In the United States, Americans spend billions a year to power air conditioners alone.  With the new innovative cooling technology, you can rest at ease knowing that you will be actively reducing your energy bill every month.

The concept of Cool Roommate is to automate your home cooling system in the most efficient and effective way.  With multiple temperature sensors throughout the environment, cooling vents can be controlled to open and close for maximum efficiency of airflow and distribution.  Each room in the house will have own configurable climate control. For example, if you have a server room and know that you will be away on vacation, you can program the system through an intuitive user interface to selectively cool a single or multiple rooms.

To maximize efficiency, the system will also have the ability to distribute airflow by controlling ceiling fans.  Ceiling fans cost significantly less to operate than a central air conditioning unit.  Ceiling fans are also an easy way to circulate air to reduce temperature imbalances within a room.
Executive Summary
The “Cool Roommate” system will be a third party, A.I. system, capable of controlling temperature environments using household infrastructure such as Air Conditioning units, ceiling fans, window shades, and air vents.  The system will operate on user input and restrictions to satisfy the individual need. The “Cool Roommate” system has the ability to maximize the energy efficiency from the current costly model of cooling your home.  

The “Cool Roommate” will be able to provide the following key features:
· Evaluate current temperature conditions: The system will actively monitor temperature conditions and response will be based off of user input.  
· Controlling the thermostat: A user will be able to specify what temperature they would like their home to be cooled to.
· Specifying “target” zones: A user can be able to use the application to designate which rooms the cooling system should focus on. 

Several risks must be addressed in development of the “Cool Roommate”, they are the following:
· Usability: The “Cool Roommate” user interface must be easy to use, otherwise primary clients may have trouble accessing and understanding the resources available provide by the system. 
· Rapid development: The schedule designed should be considered aggressive and fast-paced. The quality of the system should not be sacrificed for the complexity as a result of rapid development.
· Maintaining Consistency: The system must be able to compute and exercise tasks without running into errors.  There are several parameters within the system that must be thought of in order to have a functioning design.
Functional Requirements

1.1  	The smart cooling system should be able to operate on all Microsoft Windows computers since      	Windows is the most popular and widespread platform.  Other platforms do not have to be  	supported.  

1.2  	The system will be controlled through a central micro-processing device. 

1.3  	The Senior Design Group 26 has not confirmed the programing language and is TBD.

1.4  	The window shades shall be no heavier than 2.72 kg

1.5  	The vents controllable will open and close based on response from microcontroller.

1.5.1 The vents will be no larger in area .09m2 .

1.6  	The ceiling fans will be shut off after 75 minutes of use.
1.6.1 The user can specify a personal setting for the use of airflow.

Sensors

1.7  	The system’s infrared temperature sensors will provide a minimum effective range of 50°F - 	110°F.

1.8  	The window shades will automatically close above 80°F.
1.8.1 The user can specify a personal setting for the control over the window shades.


Communication

1.9   	Short range wireless communication less than 50ft


User Functionality Requirements

2.1 	The user will be able to operate microcontroller through a Microsoft Windows operating system. 

2.2 	The GUI should allow the user to control the temperature, airflow, and direction of blinds and vents.

2.3 	The GUI will provide an updated status to the user every 2 minutes of the current temperature, airflow, and position of blinds and vents. 
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Budget
The cost of developing the “Cool Roommate” shall not exceed $3000.00 USD under any circumstance. It is determined that the cost of the project should not be financially cumbersome.  

The Senior Design group 26 should document any further decisions made, especially decisions pertaining to this document.

	Part
	Quantity
	Total

	Microcontroller
	4
	$100

	Wireless Module
	4
	$100

	PCB
	4
	$80

	Temperature Sensor
	4
	$80

	Servo Motor	
	4
	$80

	LCD Display
	4
	$400

	Miscellaneous
	1
	$300

	
	
	$1140.00



Potential sponsors
· TI
· Duke Energy
Project Milestone

In order to meet the criteria and deadlines set by EEL 4219, Senior Design. The development of the “Cool Roommate” is as follows:

Senior Design 1

Design must be completed by November 7th, 2014

Implementation and module testing must be completed by November 28th, 2014

System testing must be completed by December 4th, 2014

Senior Design 2

Demonstration of Capability test 1 must be completed by February 13th, 2014

Demonstration of Capability test 2 must be completed by February 27th, 2014

System should be finished March 6th, 2014
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