SPACE BETWEEN

TH E SPACE BETWE E N project is an expression of our

experience in building affordable, net-zero homes. In our experience, limited
budgets, constrained sites, and lofty efficiency goals catalyze exciting architecture
and compelling spaces.

DESIGN APPROACH:

Our design begins with the existing site and the existing path to the
conservation area located beyond this development. Rather than orient the
buildings towards the parking or street, we took our queue from the existing
foot path and oriented both the parking and the buildings along the pathway
that currently runs through the site. Orienting the entrances of the buildings
towards each other instead of towards parking creates an place for community
even on this sub-urban site. Neighborliness is a delicate balance between the
commons and the private and these buildings are oriented to walk that fine line
— entrances face the pathway, but bedrooms are placed away from the path.
The path functions as common outdoor space, but all the units have private
outdoor spaces located to the east and west, hidden from the path. Porches
function as transition spaces between the common path and the private homes
- if the pathway is the place to say ‘hello’ to a neighbor, the porch is the safe and
comfortable place to say ‘goodbye’.

AFFORDABILITY APPROACH:

As Habitat For Humanity homes these homes must be buildable by volunteer
labor, affordable, and energy efficient in order to be built, financed, and
operated affordably over the long-term. Buildability, energy efficiency, and
space efficiency form a virtuous cycle that can lead to buildings that are both
affordable and beautiful. This design emphasizes buildability, affordability, and
efficiency at all scales, and that directs the construction and detailing from
foundation to roof:

Compacting the buildings on the site minimizes site disturbance and site
work while also offering a convenient construction lay-down space, minimizing
site development and construction costs. The building footprints are kept to a
2-foot module with each unit having one jog to adapt to the site and adjacent
buildings. A notch at the top of the foundation wall is a cheap and easy way
to isolate the interior slab from the exterior foundation, keeping heat inside
and allowing the slab to become a massive heat sink, stabilizing temperatures
throughout the year. Rigid insulation along the foundation walls further isolates
the floor slab, creating a thermal buffer between the warm slab and the frozen
ground. The envelopes of the buildings are 10” thick walls constructed with
staggered 2x4s, creating super-efficient walls (R37) with simple, affordable,
components available at any lumber yard. Dense-pack cellulose insulation
combined with judicious use of spray foam and air-sealing details in areas
susceptible to air-infiltration offers incredible warmth, while utilizing a tried-
and-true, and readily available, job-site workflow. On the inside, the floor plans
emphasize living spaces and double-duty spaces, hallways are also laundry
rooms, spaces under stairways are also mechanical rooms. Additionally, utility
work is minimized by short plumbing runs and stacked bathrooms. Finishes
are simple, but functional, polishing brings out the beauty of the concrete slab
that’s already been placed, gypsum wall board can be placed by volunteers and
painting is sweat equity for the homeowner. Roofs are simple sheds and
gables, ideal for straightforward raised-heel trusses; but, when your labor force
is an unknown, flexibility is paramount, the roofs could also be stick-built with
rafters as well.
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ENERGY MODELING

IN order to simulate and study the building’s energy consumption,
the highest impact factors for building heating and cooling loads were
identified; theyareshowninthe charttotheright. Based onthesefactors,
4 different scenarios were defined to study the energy performance of
the buildings. In each scenario, a single parameter was changed and the
results were observed and tallied. The impact of each change on annual
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density reduction through high efficiency lighting will contribute another
5% reduction to electrical loads. By combining all these reductions we will == \H*\ =T s

improve the energy usage of the three units by 66% over the baseline —| E\ =1 7\ = =] =
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of solar PV electricity than its annual energy consumption. e : -

Typical Wall Section

Building Directions Based on Highest Impact Energy Factors Table 1 Assumptions Annual Energy Use Annual Energy Cost Annual CO2e Monthly Energy Use Table 2 Simulation Results

Optlmum SOlar Orlentatlon UNIT Baseline Design Scenario
Wall Assembly R-Value _|ft2:h-"F/BTU 16 41 . Annual |Renewable| Annual Net | Annual Annual
Aol e 5 el ft2-h-"F/BTU 21 60 Area Energu Use Intensity Electricit Ener Electricit Electricit Electricit
Floor ft2-h-°F/BTU 16 30 (EUI) 5 dy . = . ¥ v ; v Cost p Ay
Glazing U-Value BTU/h.ft2-°F 0.35 0.2 €man SNEENE >€ o 30 A AITEE
Design Infiltration Rate |Air Changes/hr 0.2 0.2 ft2 |kBTU/ft2/yr| kWh/ft2/yr kWh kWh kWh S S/ft2
HVAC VAV-Return Air| - Ductless Split Baseline Concept | 2697 |  70.10 20.54 55406.1 - 55406.1 7202.8 29.81

Package System

Lighting Power Density | W/ft2 0.9 05 Improved Envelope| 2697 |  46.58 13.65 36820.4 - 36820.4 4786.7 19.81
Solar PV Panel Area ft2-h-°F/BTU 0 1,500 Improve Glazing | 2697 | 42.11 12.34 33287.5 - 33287.5 4327.4 17.91
T s 2697 Improve HVAC 2697 | 26.81 7.86 21189.2 - 21189.2 2754.6 11.40
Electricity Cost Tariff per kWh $0.13 Improve Lighting 2697 23.46 6.87 18541.5 - 18541.5 2410.4 9.98
Electricity CO2e Tariff  |Ib per kWh 1.764 Solar PV 2697 | -10.36 -3.04 18523 26714.6 -8191.7 0.0 0.00
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