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00 Introduction to Net Zero Living
Design Strategy
Zero Cottage was envisioned as a comparative investigation of high-performance building certifications, including the Passive House US, ILFI Net Zero Energy Building Cerfication, USGBC LEED for
Homes, and Build it Green’s GreenPoint Rated programs. To achieve these goals, we selected the
Passive House standard as the basis for the energy design due to its focus on readily achievable,
cost-effective construction methods suitable for wide-spread adoption.
The Passive House standard employs a highly insulated, nearly airtight construction and a wholehouse ventilation system equipped with a heat recovery unit (HRV) to dramatically reduce heating
and cooling loads to a minimum while maintaining healthy indoor air quality and occupant comfort.
Minimizing energy used for heating through these passive strategies made it possible to serve all
remaining energy needs through roof-mounted solar hot water and photovoltaic systems.
Fire department roof-access requirements, however, combined with the building’s small footprint
severely limited usable space on the roof. The solution, a custom cantilevered solar canopy, turned
this obstacle into an opportunity to further improve performance by optimally orienting the double-sided
collectors. The system is generating 22 percent more energy than projected at over 5,500 kWh/year,
exceeding the energy used on the vast majority of days.
Net Zero Living
While Zero Cottage is designed for contemporary life, with all its attendant conveniences, living in a
net-zero-home still requires some minor adjustments. Here are some key points:
• Thanks to the highly insulated construction and San Francisco’s mild climate, the cottage remains
comfortable even on warm days. Maintaining an interior temperature that is slightly cooler than
typical (69°F rather than 72°F) significantly reduces the need for supplmental heating.
• Open windows are a major source of heat loss or gain. Generally windows should remain closed,
letting the HRV system handle the exchange of fresh air. The air exchange process takes a little
longer but is critical to achieving optimal energy performance.
• The compact refridgertor and freezer encourage more frequent trips to the store, a practice that is
well supported by the high-quality markets in our neighborhood. The single-drawer dishwasher, on
the other hand, easily meets the needs of a two-person household.
• The combination washer-dryer doesn’t completely dry items the way modern American appliances
do, however, clothing quickly finishes drying when hung on a rack. This not only saves energy, it
extends the life of the fabrics.
• The back-up water heater is set to deliver hot water at a temperature suitable for a shower, but
those who favor very hot showers will likely find this cooler than desired.
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01 Control Locations
Townhouse: Lower Level

Security Alarm

Nest Thermostat

HRV Control

Lights

Townhouse: Upper Level

Lights
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02 Heat Recovery Ventilator System (HRV)
The heat-recovery ventilator
(HRV) unit is mounted on the
ceiling of the wood shop bathroom. It extracts heat from the
townhouse’s exhaust air then
uses that heat to warm incoming
fresh air before supplying it to
the living space.

The compact HRV unit in mounted
in the work shop bathroom.

Outside air intake vent at the rear
of the building at ground level.

Six pairs of supply and
exhaust ducts run to vents
located throughout the townhouse. The HRV unit introduces fresh air through some
ducts while exhausting through
others— drawing fresh air
through the living space—as
needed to maintain healthy
indoor air quality.
Zehnder ComforAir 200

Jim Hughes
HaywardLumber.com
zehnder@haywardlumber.com
http://zehnderamerica.com/
wp-content/uploads/2014/01/
Zehnder-ComfoAir-200-User-Manual.pdf

Supply grills are located throughout the living space provide fresh
tempered air at a constant rate.

Two exhaust vents located above
the toilet meet California’s bathroom
ventilation requirements.
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03 HRV System Control
Zehnder ComforAir 200

Jim Hughes
HaywardLumber.com
zehnder@haywardlumber.com
http://zehnderamerica.com/wp-content/uploads/2014/01/Zehnder-ComfoAir-200-User-Manual.pdf
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04 Back-up Radiant Electric Heat and Nest Thermostat

Electrical radiant panels supplments the HRV system on during
very cold weather. Ceiling panels are installed in the workshop
and the lower level of the loft, while floor panels are installed in
the upper level bathroom.
The best way to learn how to use the Nest thermostat is to use it.
It’s very intuitive. Turn the dial to set the temperature. The green
leaf tells you that you’re saving energy. The red indicates that
you’re using energy. (It also tells you how long it will take to reach
your desired temperature.) It’s sensor can tell when you’re not
home and will set itself to “away” mode.

Calorique Radiant Floor
and Ceiling panels

http://www.calorique.com/products/
interior-heating/ceiling-heating/
index.html

Nest Thermostat

https://nest.com/
http://support.nest.com/

With the app you can control the thermostat remotely from the
office or while on vacation.
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05 Solar Photovoltaic System

The three-kilowatt photovoltaic system, mounted
on a custom fabricated frame by Henry Defauw,
extends beyond the roof to shelter the stair.
The frame locates the double-sided collectors
away from any shading and optimizes their tilt
and orientation to capture the greatest amount
of energy. Finally, the system’s highly efficient
inverter doesn’t require a fan, further improving
performance. Actual generation and usage data
indicates that the PV system is producing 22%
more electricity than projected and far exceeding on-site electricity needs for the loft and wood
shop on a daily basis.
Sanyo HIT Double 195 PV Panels
Aurora Transformerless Inverter
Luminalt Solar Energy Solutions
August Goehrs
415 642 4000
www.luminalt.com
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06 Solar Water Heater

Rooftop “bread box” solar water heater; compost bin
and valves sit below.

The SunEarth “bread box” solar water heater
combines thermal collection and storage in a
single roof-mounted unit. The system can serve
as a primary water heater under optimal conditions and combines with an electric variable-temperature, tankless water heater to meet hot water
needs at other times.
SunEarth CopperHeart SRCC G300

http://sunearthinc.com/systems/copperheart/
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07 Back-up Water Heater and Shower Regulator

Back-up Water Heater
An electric variable-temperature,
tankless water heater supplements the
solar hot water heater as needed.
Turn knob to adjust water temperature.
We find that 122F provides for a comfortable shower.
Tempra Plus 220V

http://www.stiebel-eltron-usa.com/tempra.
html
http://www.stiebel-eltron-usa.com/pdf/install_
tempra_tempraplus.pdf

Shower Regulator
On/Off. Turn top handle clockwise to
increase water flow.
Temperature Control. Turn bottom handle clockwise to decrease water temerature, counter-clockwise to increase it.
Because the water heater is set to
deliver comfortably warm water, the
temperature is usually left in the higest
postion.
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08 Appliances

Kitchen
Compact, energy-efficient appliances further reduce loads and
compose a highly functional kitchen within an eight-foot space.
SubZero Undercounter Refrigerator/Freezer Drawers

http://www.subzero-wolf.com/counter-refrigerator/ID27R-refrigerator-drawers

Fisher & Paykel single-drawer dishwasher

http://www.fisherpaykel.com/us/kitchen/dishwashing/dishdrawer/DD24SDFX7/

Fagor Double Induction Buffet Warmer

file:///Users/hom/Dropbox/db-20816%20Zero%20Cottage/20816%20
ILFI%20Net%20Zero%20Certification/product%20info/Fagor%20Portable%20Induction.pdf

Washer and Dryer
Fagor FAS-3612 Washer-Dryer Combinaton

This high-efficiency washer uses one quarter the amount of
laundry soap. Combo dryer function does not dry clothes
completely; use the drying rack.
file:///Users/hom/Downloads/Washer%20dryer%20combination_FAS%20
3612%20FAS%203612X%20Installation%20and%20User%20Manual.pdf
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09 Sorpetaler Windows

Closed

Open Side

Open Top

These higly insulated windows open two ways: wide for maximum
air circulation or tilted for more controlled ventilation. When closed
they help to maintain a comfortable interior temperature while
allowing in daylight. To switch between modes, simply close the
window and turn the handle.
Sorpetaler TF 78B

Triple-paned argon windows (U(frame) 0.23; U(glaz) 0.123),
with a solar heat gain coefficient (SHGC) of 0.49.
http://www.sorpetaler.de/
http://www.sorpetaler.de/uploads/download/TF%20System%C3%BCbersicht.pdf
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10 Roof Garden and Compost Bin

Urban agriculture container
beds have drip irrigation.

Drip irrigation: Off
Diverts water to the hose

The succulent garden is watered manually, as
needed, using the hose.
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Drip irrigation: On
Diverts water to drip irrigation

The rooftop compost bin is located on under the
solar water heater. For garden waste only.
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11 Interior and Exterior Finishes

Wood floors and cabinetry are treated with Rubio Monocoat, a VOC-free
catalyzing flaxseed oil. Clean using Rubio Monocoat Natural Soap.
http://www.monocoat.us/Natural-Soap/

Charred-wood rainscreen
requires no maintenance

Use environmentally safe bathroom tile cleaner when needed.

Metal shingles should age naturally; no maintenance needed.
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