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Introduction

Testing and Comparisons

Phantom Power: « The control circuit runs on 5V DC from an AC to DC power supply LEM Sensor Output and Yun ADC
 Consumer electronics utilize electricity when off or not in use » Switching the outlet ON/OFF is driven by a control signal and a MOSFET *The Arduino Yun has a 8 bit analog to digital converter (ADC)
» Average American has 25 consumer electronic devices which allows the 5 V to activate a relay *The LEM sensor outputs a voltage proportional to the current draw, which we
» According to the Dept. of Energy, phantom load is responsible for average * ALEM sensor is used to measure the current being drawn from the outlet read into the Arduino” s ADC
10% increase in home electric bill The LEM uses the Hall effect to produce a voltage proportional to the *Using a Kill-A-Watt™ to measure power consumption, the values from the
current running through the outlet ADC were translated into power
' Common Appliance 'Avg._Phantom-Load‘ ~ Annual Cost’ [1] A PCB Was designed USing Upverter
La ptop Com puter 89'W $S897 . . . . L . Arduino Yun ADC measurements compared to Kill a Watt reading
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The Internet of Things: % 1oka T
» Connects hardware devices to the internet. ae

» Uses data to monitor devices in real time and improve efficiency

Our Proposed Solution ___ Software

High-Level Solution

o Utilize the internet of
things to connect
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outlets to the user. b ARDUINO
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g{r\lnote(;y C;\;vlltch outlets 4\ K Server e SHANDY gs a proof of concept |

aF? d . . AR « Linux server running a JavaScript file via node.s * The device repci)rts back usage data and can be remotely controlled via
© UC? P ] aniom 3; ) 7 @) * Node modules used and purpose ALkessing a we .page | |

POWET 10 dEVICES . * The power used is calculated by the micro-controller and delivered to the
that are in standby OROGEG » Express — Set up web application and server socket
mode by making ' S.ocket.lo - Create web socket - » The team achieved all goals for this semester with regards to the design
smart decisions. * File System(fs) — Log power consumption history and creation of this device

First Semester Goals
» Design control circuit and identify components
» Establish a websocket connection between power strip and server

Web Agplication Future Work
» Standard HTML webpage with jQuery and CSS

* |mprove sensor quality; more sensitive LEM, measure voltage for more

» Toggle an outlet ON and OFF from a web application » Live data displayed for each outlet accurate power calculation

Second Semester Goals » Command buttons that can turn each outlet ON and OFF « Allow users to set a schedule to turn each outlet ON/OFF automatically
* Integrate LEM Sensor and report data to webpage * Power Consumption Graph » Design more compact PCB to fit in a standard size power strip

* Create graph's of each outlet's history and deliver to user on the web * Implemented using the JavaScript library D3.s » Replace the controller with a more power efficient embedded system

* Create more ergonomic design, including printed circuit board
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