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We as a society have become increasingly fast paced, and as a result we have less time to perform any chores. The chore of washing clothes has always been a time-consuming and reoccurring one. Needing to gather dirty clothes, wash them, dry them, and sort them can be a weekly hassle. Fortunately, much progress has been made to decrease the amount of time needed to be spent. From using a washboard and clothesline, we have advanced to automated washing machines and dryers. However, we the members of team Renewable Hybrid Greenhouse Guitars for Windows believe there is still potential to reduce the amount of time this chore can take, and the potential to make the washing process less of a hassle overall.


Students living on Notre Dame’s campus only have two options when it comes to doing the laundry. They can either send their clothes out to the St. Michael's Laundry service, or they can do their own laundry using their dorm’s facilities. For those choosing to do their own laundry, using the dorms’ washing machines and dryers can be a frustrating experience. One thing we have found to be particularly annoying is when a student takes the time to gather laundry and walk to the laundry room only to find that all the machines are in use. This problem is especially common on the weekends, a time when doing laundry is popular, and can even occur more than once in day for a person. This nuisance is further exacerbated by the fact that there is only one laundry room per dorm. Because of this fact, a student might be in one corner of a dorm, on the top floor, and have to walk the entire length and height of the dorm just to get to the laundry room in the basement. Nobody wants to make this walk, particularly in the larger dorms like Dillon Hall, only to have the walk to be in vain. The problem basically boils down to not knowing if any or how many washers and dryers are available in a given laundry room.

To solve this problem, we will be creating a device that senses the amount current being drawn from the dryers and washing machines. This information will then be used to determine if a particular machine is running, and if it is, the machine’s start time will also be determined. This will allow us to determine the amount of time remaining before a load is finished. We intend to have this information available to all students by creating a website with the real time information mentioned earlier. By creating this website and notification system, washing one’s clothes should be more hassle free. With this system in place, students can check the website before going to the laundry room to ensure availability. In addition, the notification system might also reduce the amount of time clothes spend in the washer or dryer because it will help to prevent students from forgetting they have clothes being washed.


See the LAST PAGE for attached Block Diagram.

The washer/dryer will user a quantifiable amount of current when operating that is greater than when it is idle. The Amveco current sensor is a current transformer, and will create a current proportional to the amount of current running to the washer/dryer. This current will enter an analog to digital converter. The analog to digital converter and subsequent microcontroller and ZigBee transceiver will be powered by the power from the wall outlet. This signal will go through a transformer, rectifier, and regulator before it powers the microcontroller. The signal from the ADC will then enter a microcontroller, where the machine’s on/off state will be determined. This is then sent via ZigBee transceiver. Our other board will receive the sent signal also via a ZigBee transceiver. This signal will be processed on a microcontroller before being sent to the Ethernet controller. The Ethernet controller will access stored web page files from flash memory, and will be used to create the web information that will be sent via an Ethernet port.

Requirements marked with an ‘*’ will be displayed in May

Overall:

-System will display data on the real-time usage of all washers and dryers in a laundry room via a website

-Will be display real-time data on two adjacent washers while idle and while they run independent cycles via a website*

-System will be plugged into various wall outlets*


-Washers and dryers will plug into the sensor boxes, which will plug into the wall outlet*


-Ethernet box will plug into a separate wall outlet*

Web Interface:

-System will have website to view laundry room information*
-Website will display which washers and dryers are in use*

-Will display how much time is remaining on each machine in use*

-Will display information in real-time*
-Will be accessible via Firefox web browser*

-Will be accessible from Notre Dame’s network*
Ethernet Board:

-Ethernet board will receive information from up to 20 sensor boards via ZigBee


-Will receive information from up to 30 feet*


-Will receive information from several sensor boards via ZigBee*


-Information received will be the current state of a washer/dryer*

-Will act as the server for laundry website*
-Will be powered via a wall outlet*

-Will process information to display on the internet*
Sensor boards:
-Sensor boards will transmit information to Ethernet board*

-Information transmitted will be the current state of the washer/dryer*

-Will be powered via the wall outlet*

-Will sense changes in current usage of a washer/dryer*
-Will process current usage to determine state of a machine accurate to about 1 minute *

Safety:
-Attached boxes will not decrease the voltage delivered to washers and dryers*

-Attached boxes will be waterproof

-Attached boxes will not significantly increase the load of the machines*
-Attached boxes will not trip circuit breakers*
-Wiring will be rated to handle required currents*

-Website will be accessible via other major browsers (IE, Safari, Chrome, Opera) 

-System will be able to notify students that a load of laundry is finished via email or text message

Sensor Boards:
The two main decisions to be made for the sensor board are the microcontroller choice and the choice of how to sense whether the washer and dryer machines are on or off.  When choosing the microcontroller, we considered using a similar controller to the one used for the tasks in class due to familiarity or choosing one more specifically suited for our design needs.  We decided to choose a microcontroller more tailored to our needs and picked the TI cc2531 microcontroller because it has a built in ADC and built in hardware for handling ZigBee communication.  It also has a port designed for a USB connection.  We also had to decide how to measure whether the washer or dryer is on or off.  We have decided to do this with a current transformer attached to the cable.  We are going to take a cable we have obtained and connect it between the wall outlet and the machine’s plug.  The wires on the cable are going to be split, the current transformer will be attached around one of the power wires, and then the wires will be spliced back together.  We have chosen the AC-1025 current transformer.  It is rated to 25A which is the region we are testing in.  The device is also made for the 50-60Hz frequency range which matches the 60 Hz frequency that will be tested.  This device will be attached to the ADC input pins of the circuit board and to ground.  There will also be a resistor between the output pin of the current transformer and ground to convert the output current to a voltage on the ADC pin.
Communication:

We need a wireless communication method because our sensors may be in different rooms than the Ethernet board that will communicate with the school’s internet router.  For this we have chosen ZigBee wireless.  Our sensor microcontroller is designed to handle ZigBee wireless.  Our only choice left to make on that side is the actual antenna to be used.  On the Ethernet board we plan to use a ZigBee setup similar to the boards used in class with a serial interface between the ZigBee components and the microcontroller on the board.
Ethernet Board:

We plan to use a similar setup as the Modtronix SBC65EC board which is designed for website hosting.  We will also include an Ethernet port and a ZigBee wireless communication link.

The design of our sensor board is for the most part done. The major remaining choice is what antenna to use. Most of the work on that board will consist of programming. Our Ethernet board requires deciding how to reproduce the ability to host websites by using the Modtronix board as model. We will probably use a very similar set up and microcontroller choice but we need to ensure access to the software that will allow us to reproduce the ability to host websites. We also plan to use a ZigBee that talks serially to the microcontroller on the Ethernet board, but the exact part must be picked out.

Quantity – Component – Manufactuer – Digikey Part Number – Price per component

2x – Current Transformer 25.0 Amp – Acme Electric/Amveco/Actown – TE1025-ND – $11.01

4x – ZigBee Microcontroller CC2531 – Texas Instruments – 296-25186-1-ND – $14.26

1x – Ethernet Controller – Realtek – N/A – approx. $4.50

Current Transformer

http://www.amveco.com/pdf/AC1025.pdf
ZigBee Microcontroller

http://focus.ti.com/lit/ds/symlink/cc2531.pdf
Ethernet Controller

http://www.ethernut.de/pdf/8019asds.pdf
Modtronix SBC65EC Board
http://www.modtronix.com/products/sbc65ec/sbc65ecr3.pdf
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