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1 - Summary 

 

1.1 - Problem Statement 

As part of the “Solar Power Computing: Another Community Supported Design for a 

Sustainable Future”  project, solar panels were installed on the roof of 407 South Craig 

Street. CMU would like to educate the public about solar array power, this and other 

green practices, and energy usage of this building. 

 

1.2 - Our Approach 

Our group is proposing a solution that focuses on the interior space of the building at 407 

South Craig Street. Through our solution, the people who work in and visit the building 

will be educated about energy consumption and production practices. 

 

We first identified who the users of the building were, as they would become the eventual 

users of our proposed solution. We created scenarios, which are discussed in the next 

section, to identify and explore the needs of each type of user, and explore what types of 

interactions might best suit their needs. We then outline these needs, the way we would 

approach our solution, the expected benefits of our solution, and any competition. 

 

Our solution consists of two parts - an ambient display for general awareness, and a 

personalized display that affords rich information gain and promotes deeper 

understanding. These parts are intended to serve the different users of the space, and have 

different interactions and benefits. They will, however, work together to achieve our 

overall goal outlined above. 

 

2 - Scenar ios 

 

2.1 – A teenager (a temporary inhabitant of the building) 

 

Laura is the fifteen-year old daughter of a CS professor.   She goes to school nearby, so 

once every week or so, she comes over to 407 S. Craig St. to catch a ride home with her 



dad so he can take her to horseback riding lessons.   Because it’s hard to know when her 

dad will be done with his last appointment, she doesn’ t want to start her homework in 

case there’s not enough time for her to get to a good stopping point before they have to 

leave.   She usually goes to check to see if the cute graduate student is in his office, but 

he’s not always there.  So some days, she has between 10-15 minutes where she’s just 

sitting and waiting for him.   One afternoon, she notices there’s something different in the 

lobby.   She goes over to investigate, and notes that it’s some sort of display that seems to 

correspond to the amount of energy being used by the building.   She wonders why it’s 

there – but before she can play with it more, it’s time to go.   The next time she’s there, 

she immediately goes over to the display and notices that there’s a sign on the wall that 

talks about the solar panels installed on the roof of the building.   She remembers learning 

about energy in science class, and thinks it’s pretty neat that there’s a building using solar 

energy right in Pittsburgh, and it’s even cooler that she’s standing in it right now.   She 

sees that the display shows the energy use in the building, and notices that the level is 

much lower now that it’s night.   She thinks this must have to do with the fact that there 

aren’ t as many people in the building – and the lights on timers that go out when people 

aren’ t there.   When she goes home that evening she’s more aware of when she’s going 

from room to room and remembers to turn the lights out after she leaves. 

 

 

2.2 – A Young Adult (a permanent inhabitant of the building) 

 

Jonathan is a graduate student who shares an office at 407 S. Craig St.    He spends a lot 

of time in the building working on his computer. He feels very secluded and really only 

sees a few people on a regular basis – his officemate, his faculty advisor, and his 

advisor’s daughter who occasionally drops in to visit.   He wants to feel a sense of 

connection to his surroundings, and wants to see how his actions contribute to the 

community.   One day he gets an email that there’s a new widget he can download that’ ll 

keep track of his computer’s energy consumption.   He doesn’ t think this is too exciting 

but then sees that the widget also shows the energy consumption of the entire building.   

He decides to give it a try.   He goes to the download site to get the widget and installs it 



on his desktop.   He finds the widget engaging and sees that it can be personalized, so he 

plays around with it for a while before he goes back to work.   He can always see the 

widget quickly– even when he’s working, so he has a sense of what’s going on in the 

building.   He notices that there’s been a steep downward trend in the amount of energy 

being consumed, and takes a look at the clock.  He’s surprised that it’s gotten quite so 

late, and decides it’s time to go home.    

 

2.3 – A Senior (permanent inhabitant of the building) 

 

Andy is a tenured professor in the CS department.  When he’s not teaching class, he 

spends most of his time in his office at 407 S. Craig St.  Like his graduate student advisee 

Jonathan, He also has the desktop widget installed.   He likes to keep it on his screen all 

the time since he prefers to use pencil and paper for a lot of his note taking. It offers 

information about his energy consumption habits, and an indication of how “healthy”  his 

energy practices are. One afternoon, his wife calls – she needs him to pick up some light 

bulbs on the way home as the ones in the living room lamp have blown and they are 

having company over later.  He knows from widget that he has been consuming a lot less 

energy this week, and attributes it to the bulbs in his desk lamps. He just changed them 

all this week, and hasn’ t altered any of his other consumption patterns, and so determines 

that these new bulbs must be more energy efficient. He thinks it would be a good idea to 

carry this new practice home, and decides he’ ll pick up a box of those when he leaves. 

 

3 – NABCs (Needs, Approach, Benefits and Competition) 

 

Needs: 

·  Must provide some sort of initial draw, or compelling reason to learn more and 

especially to download components 

·  Must be dynamic in order to keep people engaged and coming back 

·  Must provide sufficient short and long-term interactions to account for different 

peoples’  available free time while in the building 

·  (For things that are installed on users’  desktop machines) Must not be intrusive 



·  (For things that are installed on users’  desktop machines) Must not be distracting 

– but ideally would be constantly viewable.    

 

Approach 

·  Gain a better understanding of who occupies the space in the building, and who 

any ‘ temporary’  visitors might be 

·  Gain a better understanding of what kinds of personal computers people in the 

space use. 

·  Gain a better understanding of the inside space and have an opportunity to look 

around in order to determine if additional touch points might be placed elsewhere. 

 

Benefits: 

·  Stronger sense of community and connection to one’s space (the building) and the 

community 

·  Increased knowledge 

·  Ability to act as a spokesperson for green energy and for the exhibit at 407 S. 

Craig St. 

·  Eventual cost-savings - even if you don’ t see it directly at Craig St., it’s less non-

renewable energy being consumed, so if done on a larger scale – might see slight 

drops in those industries as a result.    

 

Competition 

·  Science museum/school experiments and lessons on energy 

·  Additional Dashboard Widgets/Screensavers 

 

 

4 – An Ambient Display 

 

4.1 – Motivation  

We identified that the building had many users who are not permanently stationed there 

and do not interact with the space everyday. These include coworkers, friends or family 



of inhabitants, other CMU students, delivery people, etc. These users need to be engaged 

in their short visits, and have a limited amount of time to interact with the system. 

 

4.2 – Description 

Our ambient display would use lighting to dynamically display information about the 

buildings current energy production and consumption. Color Kinetics 

(http://www.colorkinetics.com) provides lighting solutions that are unique, engaging and 

energy and cost efficient. There are models that are programmable, and can change color 

depending on information that you send to it. We propose two sets of lights in the lobby 

area on the first floor of the building – a corner that is visible to everyone that walks in, 

but that is no longer used for anything. One set of lights will represent the energy 

consumption of the building, and the other set will display the energy production from 

the solar panels on the roof. Either set of lights will emit a warm red light in unfavorable 

energy conditions (high consumption or low production), and a soothing blue light in 

favorable energy conditions (low consumption or high production). A range of purple 

lights will represent the states in between. The lights can be looked at separately to 

evaluate relative production and consumption levels, or their interaction can be looked at 

to consider the buildings overall energy state. The diagram below conveys this 

representation of energy through colored lights: 

 



 

 

Energy production information will be gathered from the Sunny Boy inverter control 

units. Energy consumption information will be gotten from automatic meter readers. 

These devices can be polled several times an hour and change the color of the light 

emitted often enough for the effect to be noticeable. The ranges of red to blue will be pre-

set and based off of the typical habits of the building. For instance, the average energy 

consumed in the building a day is 822 kWh. This can be assigned a purple value, with the 

extreme blue and red values close enough to that value so that changes will be noticeable, 

and far enough away that a full range of color values can be observed. A simple sign on 

the wall will explain the display and provide cursory information about the solar energy 

system installed.  

 



In effect, a room like this… 
 

 
 
can be transformed into a room like this: 
 

 



4.3 – Benefits 

·  The unique lighting atmosphere created can serve to attract new users and give a 

context for them to learn about energy and green practices 

·  Lighting itself is low in energy consumption 

·  Level of blue light gives an overall picture of the energy health level of the 

building at a glance 

·  Permanent inhabitants can see trends over time 

·  Users can easily learn to associate causes with effects (e.g. time of day or outside 

conditions with level of production) 

 

5 – A Personalized Desktop Display 

 

5.1 – Motivation 

We identified a set of users in the building who we considered permanent inhabitants. 

These people come into the building on a regular basis and are more involved with it. 

They include students, professors and other staff stationed there. While they can interact 

with the ambient display as the visitors to the building can, we saw an opportunity to 

provide them with more information. The users need something that fits into their work 

practice, and can provide them an activity awareness of their surroundings. They need 

something that will allow them to be individual, but relate themselves to the larger group 

environment. 

 

5.2 – Description 

Our desktop display would be in the form of a widget for a Macintosh computer. Widgets 

are easily installable, readily accessible, familiar to many users and can provide a 

visualization of information. (Alternatively, this solution could also be envisioned 

represented as a system tray icon that could be expanded.) Our widget will take the form 

of a gauge, for showing varying energy levels. The color scheme from the ambient 

display will also be echoed here, indicating to the user their relative energy use. The user 

has the ability the flip through several modes, which show his/her energy consumption as 

compared to the energy consumption of others, of the building, and to energy production. 



Data on energy is gotten trough the Sunny Boy inverter control units, automatic meter 

readers, and energy management software over networked computers. The user also has 

the ability to view past data and see trends. Random factoids which teach the user tidbits 

about energy and green practices will also be displayed on the widget. The diagram 

below shows a view of the widget: 

 

Desktop Widget – displaying personal energy consumption vs. the entire building’s 

energy consumption 

 

 

The widget will also incorporate a rooftop garden visualization. As a user conserves more 

energy and adopts more energy efficient practices, their garden will flourish, and more 

and varied plant life will be visible. High energy usage will create a very sparse garden. 

Each user’s widget would therefore be very different, and they can compare widget states 

and make their own practices known. 

 



 

Desktop widget – displaying factoid and flowering garden, indicating long-term 

practice of energy conservation. 

 

5.3 – Benefits 

·  Feeling of being an individual, desire for competition or pride would encourage 

maintenance of garden 

·  Over time users gain understanding of relative power usage of different devices 

and practices 

·  Users can become informed consumers when purchasing devices 

 

 


