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01REFLECT HOME 

Hello, and Welcome Home 
Welcome to Your home - Reflect Home. 

As you read through this you will find why we chose to be 

part of the U.S. Department of Energy Solar Decathlon 2015, 

what we chose to focus as our goals, and how we hope the 

City of Trees, our dear Sacramento, is reflected in our home. 

We strived to discover the future of sustainable, energy-

efficient housing and deliver these innovations to home 

buyers at an affordable price. To make strategic improve 

ments to conventional building methods with regard to aes 

thetics, performance, and affordability. Through our efforts, 

we aspire to redefine the possible by building tomorrow one 

home at a time. 

Do enjoy! 
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WELCOME HOME! 



REFLECT HOME 02 

OUR 
ARCHITECTURAL APPROACH 
The reason why we chose to call our house Reflect Home is simple. We believe that it is a reflection of 

any family who lives within it and their way of life. The Reflect Home is a model of a sustainable living, 

yet stylish and comfortable. It allows the homeowner to generate and use power in a way that leaves 

a smaller footprint on the planet, without sacrificing the comforts and conveniences of a modern and 

affordable home. This house is perfect for the single working person , a married couple planning to 

start a family, or even the empty nester. 
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When the design of the home began, the focus was on on the end user with the full intention of making the home as functional, 

livable & comfortable of a space as possible. This is the epitome of the type of living that Sacramento is accustomed to. 

This is a home that is easily imagined on any neighborhood street. Team Solar NEST believes net-zero design will achieve 

widespread application only when future home buyers realize that sustainability can be achieved without sacrificing any 

common accommodations. The Reflect Home’s real innovation lies in its appeal not only to people who prioritize 

environmentally conscious living, but also to people who may not have yet considered that a net-zero energy home could meet 

their needs. 

In Sacramento, the areas that attract young families most are smaller, older homes in established neighborhoods. Now is a good 

time to capitalize on the growing preference for right-sized, uncomplicated living by providing everything a growing family needs 

in a net-zero envelope. 

Inspiration for the home’s exterior is drawn from styles found in Sacramento’s most desirable neighborhoods, including crafts-

man bungalows and small mid-century ranch homes. By incorporating these elements, the home brings these higher-end, 

desirable design features to the older neighborhoods at a reasonable price. 

The interior includes an open and modern common space with an emphasis on combining both indoor and outdoor living. The 

continuous wall and ceiling materials help emphasize and break down the barrier between indoors and out. The outdoor living 

area creates a surprisingly large, permeable space for living and entertaining that helps to offset the homes modest interior 
S 

space. The progression of spaces inside is mirrored outside, virtually doubling the perceived size of the home. 

Balancing this sense of openness is a recognizably domestic private sphere that respects traditional patterns of family life. The 

second bedroom features a sliding wall, allowing the owner a diverse space allowing the room some versatility. When opened up 

it can be used as an office or playroom. The primary bedroom features a private outdoor room connected by a folding exterior 

wall. As in the main living space, materials are continued seamlessly from inside to outside. 
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OUR ENGINEERING APPROACH 
THERMAL INSULATION 


The comfort of the house and the energy it takes to get there are two closely related things, and there are a variety of 


ways to manage both.  Since thermal insulation is the primary defense against the transfer of unwanted heat the home, we 


wanted to make sure that the insulation material we chose provides the best resistance against heat transfer. To do this, we 


turned to the experts: local engineers and insulation contractors.  We quickly learned that there are a variety of materials 


commercially available, each with varying features, R-values, and costs.  As it turned out, there was no simple answer to the 


question, “Which insulation material should we use for our house?” The materials are tested in a laboratory


 setting and given R-values, but the real performance of the materials varies with location and installation 


method. Faced with no perfect solution, we took this as an opportunity to perform some real world tests.  


Our decision was to use a combination of insulating materials, and monitor their performance throughout the competition.  


In one portion of the building there will be using an expanding, spray-in foam material.  The expanding nature of this 


material is beneficial as it fills in behind electrical 


boxes and seals any air leaks. 


S 
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Another material we will be using is a dense, blown in fiberglass material.  This is also 

advantageous because it does a good job of filling voids as compared to fiberglass batt, 

however it does not form as tight of a seal over cracks as the spray in foam does.  Blown in 

fiberglass is however less expensive. The last material to be used will actually be a 

combination of the spray in, and blown in. Sometimes referred to as a “flash and blow,” the 

material consists of a thin layer of expanding foam, then a backfill of the dense blown in.  The 

idea being that the spray in will seal air leaks, and the blown in will do the rest of the 

insulating, keeping costs down. To test all these materials, sensors will be placed on each side 

of the walls. The sensors will measure the outside and inside temperature of the walls, giving 

an idea of the effectiveness of the different materials. 

SOLAR SKYLIGHT 

One of the most unique technological features of the home is the solar skylight.  Designed and built by team members studying mechanical engineering, 

the skylight was created entirely on campus. To assist, we were able to enlist the help of a local architectural glass contractor and the manufacturer of 

the BIPB panels. Together, they were instrumental in conceiving a viable design and panel configuration.  Once the initial concepts were created, the 

students went to work creating 3D models using computer software. Some time later, once the design was finalized, production began. Raw aluminum 

stock was cut and welded to create a grid to that was mounted over the rear deck of the house. The glass, BIPV panels will be lowered into the grid and 

connected together to a dedicated inverter.  As one big unit, the solar skylight will generate its own energy, proving to be an effective, multi-use system. 
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FRAMING 

The Reflect Home maintains a relatively simple construction method. Our goal is to place emphasis

 on the fact that with a few strategic enhancements and some creativity, a net-zero envelope can be

 achieved with a fairly traditional framing system. Advanced framing techniques in use by home 

builders today reduced the number of studs required in the home. This increases the walls’ aggregate 

R-Value, while at the same time maintaining structural integrity.  One of the notable architectural 

features of the house the expansive great room with large accordion doors that lead out to the rear deck.  

Engineering this opening provided an interesting complication to the structural design of the home.  To support an 

opening of this size, a large glue laminated beam was placed to span the opening of both doors. The house however, 

would also need to be separated into the individual modules to be able to transport.  his required the glue-lam beam 

to be cut into sections, something typically not possible. To find a solution, we reached out to a major structural 

connector manufacturer. We presented them our problem, and

 shortly we had a solution. Their engineers helped 

develop a specialized hinge connector that was 

removable connecting the beams together, and 

distributing the load path of the roof across the entire 

beam. 
S 
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MINI SPLIT SYSTEM 

One of the major consumers of electricity in a home is the HVAC system. Selecting an efficient system was important, as the demand on the system 

can be substantial depending on the weather during the competition.  In addition, as the home’s final destination will be within the Sacramento com-

munity, it will need to be able to handle the hot summers while still maintaining a net zero operation.  To achieve this, we selected a ductless mini-split 

system manufactured by Daikin.  Though uncommon in the United States, this type of system dominates the international HVAC market, making it a 

tried and tested system. The mini-split system will also be more energy efficient by allowing the user to heat or cool individual rooms, instead of the 

entire home. This will maintain the comfort of the home while minimizing energy waste. 



 

-
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ENERGY ANALYSIS 

Properly sizing the photovoltaic array is an important part of designing a solar home.  An undersized array will fail to produce enough 

electricity to achieve net zero, and an oversized home is a waste of resources.  To be able to properly size the home, we had to first 

analyze what demands would be placed on the electrical system in the home.  To help us with the analysis, we employed two software 

programs that provided an energy analysis for the home based on the environment, and the predicted energy demand.  In addition, we 

were able to receive help from a local energy-consulting firm who guided us through the process and helped with the energy modeling. 

We discovered that we benefited from the close proximity of Irvine and Sacramento, as the difference in the azimuth angle between 

the two locations was so minimal, that we would be able to build a system designed for one location, and it would operate nearly the 

same in the other.  Knowing this, we built the system for optimal production when placed in Irvine, knowing that when the home is 

brought back to Sacramento, it won’t require modification.  Once an energy demand was estimated, we utilized another software pro 

gram to help with analyzing the size of the PV array.  Based on our energy models, manual calculations, and help from consultants, we 

anticipate our home to achieve our goal of net zero energy use.  Throughout the analysis process, we made conservative estimates of 

our anticipated energy use and production and are confident that we will have a successful energy balance.  
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 COMMUNICATIONS APPROACH

REFLECT HOME 10 

Team Solar NEST is attempting to use a 

communications strategy that is interaction based. 

Our main goal is to show our community and our 

partners that this project is more than about us. It is 

about the future and the very essence of what it can 

look like from a housing perspective. Because of our 

commitment to our community and boosting them up, 

we hope to see a reciprocation from them not because 

we asked, but because they see the value in our work. 

Through the use of online mediums like facebook, 

twitter and instagram. we hope to encapsulate our 

targets audiences by using them in different ways to 

provide perspective and fresh content on every 

medium. 

OUR 



OUR
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Facebook is our community catalyst. It allows us to reach a broad spectrum of people, businesses and 

community partners. We tend to cater our content on Facebook to be more interactive and end with a 

question. This is all in hopes of encouraging interaction. With Twitter, we are engaging with our 

university and its ever changing need for information. it is also used as a way to share important articles 

about sustainability and generally be a beacon of information, often times leading to other sites and 

news bits. 

Intstagram is our “show me” medium. This allows us to “pull back the curtain” and show our followers 

a more intimate and less serious side of our team. Pictures are always a great way to tell a story, thus 

instagram is seen as a important part of our strategy as we move into the final phase of our competition. 

By diversifying how we use these mediums, we can cover more ground and produce more compelling 

content, instead of just rehashing the same stuff on all three mediums.  

The measurement of success with these goals is simple. Does our community engage with us and find 

our content to be fulfilling their need for all things Team Solar Nest? Are our partners pleased with the 

level of “shout-outs” and praise they are receiving? These are ultimately what we believe to be the 

measures of success. 

 COMMUNICATIONS APPROACH 
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Hello, and Welcome Home 
Welcome to Your home - Reflect Home.
	

As you read through this you will find why we chose to be 


part of the U.S. Department of Energy Solar Decathlon 2015, 


what we chose to focus as our goals, and how we hope the 


City of Trees, our dear Sacramento, is reflected in our home. 


We strived to discover the future of sustainable, energy-


efficient housing and deliver these innovations to home 


buyers at an affordable price. To make strategic improve
	

ments to conventional building methods with regard to aes
	

thetics, performance, and affordability. Through our efforts, 


we aspire to redefine the possible by building tomorrow one 


home at a time. 

Do enjoy! 

WELCOME HOME! 
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OUR 
ARCHITECTURAL APPROACH 
The reason why we chose to call our house Reflect Home is simple. We believe that it is a reflection of 

any family who lives within it and their way of life. The Reflect Home is a model of a sustainable living, 

yet stylish and comfortable. It allows the homeowner to generate and use power in a way that leaves 

a smaller footprint on the planet, without sacrificing the comforts and conveniences of a modern and 

affordable home. This house is perfect for the single working person , a married couple planning to 

start a family, or even the empty nester. 

When the design of the home began, the focus was on on the end user with the full intention of making the home as functional, 

livable & comfortable of a space as possible. This is the epitome of the type of living that Sacramento is accustomed to. 

This is a home that is easily imagined on any neighborhood street. Team Solar NEST believes net-zero design will achieve 

widespread application only when future home buyers realize that sustainability can be achieved without sacrificing any 

common accommodations. The Reflect Home’s real innovation lies in its appeal not only to people who prioritize 

environmentally conscious living, but also to people who may not have yet considered that a net-zero energy home could meet 

their needs. 

In Sacramento, the areas that attract young families most are smaller, older homes in established neighborhoods. Now is a good 

time to capitalize on the growing preference for right-sized, uncomplicated living by providing everything a growing family needs 

in a net-zero envelope. 

Inspiration for the home’s exterior is drawn from styles found in Sacramento’s most desirable neighborhoods, including crafts-

man bungalows and small mid-century ranch homes. By incorporating these elements, the home brings these higher-end, 

desirable design features to the older neighborhoods at a reasonable price. 

The interior includes an open and modern common space with an emphasis on combining both indoor and outdoor living. The 

continuous wall and ceiling materials help emphasize and break down the barrier between indoors and out. The outdoor living 

area creates a surprisingly large, permeable space for living and entertaining that helps to offset the homes modest interior 
S 

space. The progression of spaces inside is mirrored outside, virtually doubling the perceived size of the home. 

Balancing this sense of openness is a recognizably domestic private sphere that respects traditional patterns of family life. The 

second bedroom features a sliding wall, allowing the owner a diverse space allowing the room some versatility. When opened up 

it can be used as an office or playroom. The primary bedroom features a private outdoor room connected by a folding exterior 

wall. As in the main living space, materials are continued seamlessly from inside to outside. 
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Another material we will be using is a dense, blown in fiberglass material.  This is also 


advantageous because it does a good job of filling voids as compared to fiberglass batt, 

OUR ENGINEERING APPROACH however it does not form as tight of a seal over cracks as the spray in foam does.  Blown in 

fiberglass is however less expensive. The last material to be used will actually be a 
THERMAL INSULATION 

combination of the spray in, and blown in. Sometimes referred to as a “flash and blow,” the 
The comfort of the house and the energy it takes to get there are two closely related things, and there are a variety of 

material consists of a thin layer of expanding foam, then a backfill of the dense blown in.  The
ways to manage both.  Since thermal insulation is the primary defense against the transfer of unwanted heat the home, we 

idea being that the spray in will seal air leaks, and the blown in will do the rest of the 
wanted to make sure that the insulation material we chose provides the best resistance against heat transfer. To do this, we 

insulating, keeping costs down. To test all these materials, sensors will be placed on each side 
turned to the experts: local engineers and insulation contractors.  We quickly learned that there are a variety of materials 

of the walls. The sensors will measure the outside and inside temperature of the walls, giving 
commercially available, each with varying features, R-values, and costs.  As it turned out, there was no simple answer to the 

an idea of the effectiveness of the different materials. 
question, “Which insulation material should we use for our house?” The materials are tested in a laboratory

 setting and given R-values, but the real performance of the materials varies with location and installation 

method. Faced with no perfect solution, we took this as an opportunity to perform some real world tests.  

Our decision was to use a combination of insulating materials, and monitor their performance throughout the competition.  

SOLAR SKYLIGHT 
In one portion of the building there will be using an expanding, spray-in foam material.  The expanding nature of this 

One of the most unique technological features of the home is the solar skylight.  Designed and built by team members studying mechanical engineering, 
material is beneficial as it fills in behind electrical 

the skylight was created entirely on campus. To assist, we were able to enlist the help of a local architectural glass contractor and the manufacturer of 
boxes and seals any air leaks. 

the BIPB panels. Together, they were instrumental in conceiving a viable design and panel configuration.  Once the initial concepts were created, the 

students went to work creating 3D models using computer software. Some time later, once the design was finalized, production began. Raw aluminum 

stock was cut and welded to create a grid to that was mounted over the rear deck of the house. The glass, BIPV panels will be lowered into the grid and 

connected together to a dedicated inverter.  As one big unit, the solar skylight will generate its own energy, proving to be an effective, multi-use system. 
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MINI SPLIT SYSTEM 

One of the major consumers of electricity in a home is the HVAC system. Selecting an efficient system was important, as the demand on the system 

can be substantial depending on the weather during the competition.  In addition, as the home’s final destination will be within the Sacramento com-

munity, it will need to be able to handle the hot summers while still maintaining a net zero operation.  To achieve this, we selected a ductless mini-split 

system manufactured by Daikin.  Though uncommon in the United States, this type of system dominates the international HVAC market, making it a 

tried and tested system. The mini-split system will also be more energy efficient by allowing the user to heat or cool individual rooms, instead of the 

entire home. This will maintain the comfort of the home while minimizing energy waste. 

FRAMING 

The Reflect Home maintains a relatively simple construction method. Our goal is to place emphasis

 on the fact that with a few strategic enhancements and some creativity, a net-zero envelope can be

 achieved with a fairly traditional framing system. Advanced framing techniques in use by home 

builders today reduced the number of studs required in the home. This increases the walls’ aggregate 

R-Value, while at the same time maintaining structural integrity.  One of the notable architectural 

features of the house the expansive great room with large accordion doors that lead out to the rear deck.  

Engineering this opening provided an interesting complication to the structural design of the home.  To support an 

opening of this size, a large glue laminated beam was placed to span the opening of both doors. The house however, 

would also need to be separated into the individual modules to be able to transport.  his required the glue-lam beam 

to be cut into sections, something typically not possible. To find a solution, we reached out to a major structural 

connector manufacturer. We presented them our problem, and

 shortly we had a solution. Their engineers helped 

develop a specialized hinge connector that was 

removable connecting the beams together, and 

distributing the load path of the roof across the entire 

beam. 
S 
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ENERGY ANALYSIS 

Properly sizing the photovoltaic array is an important part of designing a solar home.  An undersized array will fail to produce enough 

electricity to achieve net zero, and an oversized home is a waste of resources.  To be able to properly size the home, we had to first 

analyze what demands would be placed on the electrical system in the home.  To help us with the analysis, we employed two software 

programs that provided an energy analysis for the home based on the environment, and the predicted energy demand.  In addition, we 

were able to receive help from a local energy-consulting firm who guided us through the process and helped with the energy modeling. 

We discovered that we benefited from the close proximity of Irvine and Sacramento, as the difference in the azimuth angle between 

the two locations was so minimal, that we would be able to build a system designed for one location, and it would operate nearly the 

same in the other.  Knowing this, we built the system for optimal production when placed in Irvine, knowing that when the home is 

brought back to Sacramento, it won’t require modification.  Once an energy demand was estimated, we utilized another software pro 

gram to help with analyzing the size of the PV array.  Based on our energy models, manual calculations, and help from consultants, we 

anticipate our home to achieve our goal of net zero energy use.  Throughout the analysis process, we made conservative estimates of 

our anticipated energy use and production and are confident that we will have a successful energy balance.  



  

REFLECT HOME 10 11 TEAM SOLAR NEST 

Team Solar NEST is attempting to use a 

communications strategy that is interaction based. 

Our main goal is to show our community and our 

partners that this project is more than about us. It is 

about the future and the very essence of what it can 

look like from a housing perspective. Because of our 

commitment to our community and boosting them up, 

we hope to see a reciprocation from them not because 

we asked, but because they see the value in our work. 

Through the use of online mediums like facebook, 

twitter and instagram. we hope to encapsulate our 

targets audiences by using them in different ways to 

provide perspective and fresh content on every 

medium. 

Facebook is our community catalyst. It allows us to reach a broad spectrum of people, businesses and 

community partners. We tend to cater our content on Facebook to be more interactive and end with a 

question. This is all in hopes of encouraging interaction. With Twitter, we are engaging with our 

university and its ever changing need for information. it is also used as a way to share important articles 

about sustainability and generally be a beacon of information, often times leading to other sites and 

news bits. 

Intstagram is our “show me” medium. This allows us to “pull back the curtain” and show our followers 

a more intimate and less serious side of our team. Pictures are always a great way to tell a story, thus 

instagram is seen as a important part of our strategy as we move into the final phase of our competition. 

By diversifying how we use these mediums, we can cover more ground and produce more compelling 

content, instead of just rehashing the same stuff on all three mediums.  

The measurement of success with these goals is simple. Does our community engage with us and find 

our content to be fulfilling their need for all things Team Solar Nest? Are our partners pleased with the 

level of “shout-outs” and praise they are receiving? These are ultimately what we believe to be the 

measures of success. 

OUR COMMUNICATIONS APPROACH 
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