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	Hello, my name is Spartan Giordano; I designed and built this home for my family and I am very honored to receive this award in front of so many of my mentors. This home was made possible by many friends, family, and professors from Greenfield Community College. More than anyone else though, my good friend Adam Heintz, who took on the role of lead carpenter, deserves a tremendous amount of credit for making this project happen. Thank you.Before we begin, I would like to mention that we have a blog that documents the entire design-build process, from start to finish, including data logged over the course of the last three years. So if we don’t have enough time for your questions you will probably be able to find the answer there.	So what makes our home special? I of course wouldn’t be standing before you if we hadn’t hit some exceptional performance numbers that drove the house past net zero and solidly into net positive territory. Thanks to conferences like Building Energy, as a goal, net zero has become something that we know how to do. Insulate to at least 20-40-60, get the air changes way down, and make up the balance of energy use with PV. 	The task before us is how to bring down costs, get by with a smaller PV system, and, perhaps most importantly and most frequently overlooked, decrease the energy needed to create the building. What we have to offer towards these goals are a myriad of small design approaches and material choices. Taken individually these strategies do little to improve performance, but together, I believe, allowed our home to perform better than it otherwise would appear to be able to. Consequently we were able to “get away with” a relatively small PV system, just one air source heat pump, and double pane windows, but first let us get an overview of the home itself.



Site 

•     Greenfield, MA 
•     .3 acres 
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Here is our building lot when we bought it. We began designing our home in January 2010 and we broke ground in August. Unfortunately, most of the trees had to go. For those that don’t know Greenfield is just south of where NH and VT meet MA.



Site 

•     83 – 93% Solar access 
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Here is the final product. We got our occupancy permit January 31st 2012. We didn’t install the PV until October 2013 though.



503 kW  Surplus energy generated 

5144 kW  Total energy generated 

68o F  Avg. winter-time 1st floor temp. 

8203 HDD  Base 68o F 

Performance 
Oct. 2013 – Oct. 2014 
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So here are the fundamental numbers for how the house performed. This data represents the inaugural year of our 4.5 kW PV system, and, as you can see, we generated nearly a half a megawatt extra electricity. By the way, the entire house runs on electricity. Also, you can see that this performance was not achieved at the cost of comfort or for having a mild winter such as the one of 2012-2013. I would also like to point out that the avg temp of 68 includes a night-time setback.



Envelope 

Infiltration 
•   .54  ACH50 

R Values 
•   Walls  46 
•   Roof  78-96 
•   Foundation Wall  30 
•   Foundation Slab  20 

Windows 

•   Mostly double paned 
•   Weighted avg. U value .28 
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In order to achieve this performance we had a robust building envelope. I would also like to point out that we were able to achieve this performance with double paned windows, demonstrating that triple pane windows are not a pre-requisite for net zero. 



Dimensions 
First Floor 
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Here are the floor plans for the house: the footprint is 32 x 26, there is just over 1500 SF of living space, it is on slab and there are two floors with a third floor. The first floor has 9 ft ceilings.



Dimensions 
Second Floor and Third Floor Room 
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The second and third floors. The ventilated roof uses clear span parallel chord trusses allowing for cathedral ceilings for most of the second and third floors.



Equipment 

Photo Beth Reynolds 
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For heat we have a Single Mitsubishi heat pump rated at 12.5kbtu @ 5 dgr F outside. We were concerned that there wouldn’t be adequate heat on the second floor so we ran a second heat pump line-set to the upstairs, however, we do not expect to ever use it. The open floor plan and additional opening adjacent to the stairwell have satisfactorily allowed heat to rise. The upstairs temperature data loggers averaged only a couple of degrees less than downstairs.For ventilation we have a Venmar HRV supplies to the living spaces and bedrooms and exhausts from the kitchen and baths. The HRV is undoubtedly performing better than it might otherwise because the supply and exhaust ports are on the south side of the house, where daytime temperatures are significantly warmer than the north side of the building. We also have exhaust only fans in each of the bathrooms.



Equipment 

•  4.5 kW micro-inverter PV system 
• Drain-back solar thermal system, 80 Gallons of storage, 4 x 10 panels 
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Adam and I installed both the PV and the solar thermal.



Beyond Performance 
Design Choices – Passive Solar 

Photo Beth Reynolds 

• Percent of south wall that is glass: 25% 
• Total mass thickness including stone tile: 7.25” 
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So what is it like to live in my house?My wife and I routinely turn the heat off on sunny winter days. We really look forward to these days because we get to enjoy temperatures between 70 and 74 and it doesn’t matter how cold or windy it is outside.Another design choice that impacted the success of our performance: Working in tandem with our passive solar design is the overall shape of the building: a saltbox. It allowed us to maximize our southern exposure while minimizing our overall volume.



Beyond Performance 
Design Choices 

Photo Beth Reynolds 
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Pictured here are a visual sampling of some of our other design strategies that improved the performance:In the upper left we see the door between the mudroom and kitchen. This is an air-sealed door and by closing it we reduce the conditioned volume by 550 cubic feet.On the upper right we have our indoor laundry drying rack. It is located in the space between the two floors and it obviates the need for a dryer for ¾ of the year.On the lower left there is an example of some of our framing. Through a variety of strategies, such as balloon framing, 2 stud corners, and window header hangers we were able to reduce the wood content of our walls to 8.3%. I am not sure what other double stud walls are at, but typical single stud wall construction is between 20 and 25% wood.On the lower right you can see we see a very large tree on the west side of our house. This along with our white roof serves to reduce our cooling load.



Beyond Performance 
Embodied Energy – Salvaged Materials 
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Buildings have a tremendous amount of energy that go into their creation and whether it is a DER or new construction, we need to make smart decisions about what materials we use and re-use. All of our foundation foam was salvaged. 



Beyond Performance 
Embodied Energy – Salvaged Materials 
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Most of our doors and windows were purchased at Renew Salvage in Brattleboro VT or off Craig’s List. 



Beyond Performance 
Embodied Energy – Salvaged Materials 
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Are siding was also purchased off of Craig’s List.



Beyond Performance 
Embodied Energy – Salvaged Materials 
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When possible we milled the trees we cut down.



Beyond Performance 
Embodied Energy – Salvaged Materials 
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Out of all of the salvaged materials that we used one in particular stands out. Our slab is entirely tiled with granite counter-top scraps and off-cuts from a local installer. The picture in the lower right is what our front yard looked like while we were piecing together the mosaic that became the floor.We are 



Beyond Performance 
Embodied Energy – Material Choices 

Less concrete Less Drywall Cellulose over Foam 
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As I mentioned earlier, I feel we need to pay more attention to the environmental footprint of our building materials. Concrete, drywall, and foam board all have high carbon footprints and our aim was to reduce the use of all of these materials. To that end, we used a 6” thick frost wall as opposed to the more typical 8”. We chose not to have a basement, and, although it largely didn’t work out for us due to the clayey soils on site, we attempted to implement a shallow frost protected foundation.In order to reduce drywall, our ceilings are mostly #3 tongue and groove pine. Also, we opted to strap the 24” OC studs, and use ½” drywall rather than use 5/8” drywall. Although we made some inroads towards reducing the embodied energy of our building. I know we could have done more. In a future building, I would look carefully at using local rough sawn framing wood, and an earthen floor rather than a concrete slab.
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