
Cottle Zero Net Energy Home

Entries to the side yard feature high performance glass and exterior shading.  Photo courtesy of One Sky Homes

Zero Net Energy Approach

Fig. 3. Reaching ZNE:
Monthly Energy Consumption
(less Electric Vehicle Charging)
& PV Production

Credit: Davis Energy Group

ventilator (HRV), 18 SEER heat pump with ventilation 
cooling, ducts in conditioned space, and a condensing 
water heater with solar water heating. Additional information is 
available at http://www.siliconvalleyzeroenergyhome.com/. 

The house was completed in February 2012 and the 
monitoring system commissioning was completed by 
Davis Energy Group (DEG) in March. In early March it 
was occupied by the builder and his family (2 occu-
pants), who moved out at the end of June. The house 
was sold in early 2013 and has been occupied by the 
new owners, a family of five, since February, 2013.  

The Cottle ZNE Home was designed and built to the 
Passive House standards, which, like a zero net energy 
approach, emphasizes minimization of heating and 
cooling loads.  The design approach is more common in 

implications, and inherent value of ZNE approaches.  
Currently only the early pioneering projects have been 
introduced to the market, often with little or no detailed 
documentation on performance and overall economics.  
Measured case studies such as this contribute to a 
foundation of knowledge for broader market transfor-
mation efforts.  Designers and contractors need to 
become more familiar with high performance building 
techniques in order to gain experience in the design, 
installation, and bidding of such measures. A focus on 
quality construction from the building envelope to the 
mechanical systems is vital to ensure persistence of  

energy savings and provide other important benefits 
such as occupant comfort and environment quality-
which offers a key marketing advantage for ZNE 
homes. Utilities and above-code programs play an 
important role in encouraging contractor participation in 
home performance trainings. From a real estate market 
perspective, valuing these buildings from a life cycle 
cost perspective is critical. Currently the market does 
not necessarily reflect long-term energy savings in the 
sale price of a home, but there are some indications 
that the real estate market is starting to recognize 
energy efficiency. 
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Project Name:
Cottle Zero Net Energy Home

Location:
San Jose, CA

Architect/Engineer:
One Sky Homes (Design & Build)

Owner:
Private Residence

Year Built: 
2012

SF: 
3,170 ft2

ZNE Target/ metric for project:
100% ZNE, Passive House

PG&E ZNE Consultant Team:
Davis Energy Group

Summary of Information as Presented by Davis Energy Group for the 
Pacific Gas and Electric Company Zero Net Energy

Residential Consultation Project Case Studies Presentation, March 27, 2014
Conference handout

Text prepared by Davis Energy Group
March 2014

The Cottle Zero Net Energy (ZNE) Home is a 3,170 ft2, 
two-story spec home on an in-fill lot in San Jose, Cali-
fornia (CA Climate Zone 4). The house is Passive 
House certified and incorporates 6.3 kW of photovoltaic 
panels and solar water heating.  According to 
CalCERTS, this is the first house in the California regis-
try to have a Home Energy Rating System (HERS) 
index of less than zero (-1).  The project is also certified 
through LEED with a Platinum rating and EPA’s Indoor 
Air Plus and participated in the DOE’s Building America 
program. 

Energy efficiency measures (EEMs) that contribute to 
its performance include triple-pane windows with shad-
ing, a non-vented insulated crawlspace, advanced 
framed walls with exterior foam (R-23), R-50 ceiling 
insulation, tight construction (0.60 ACH50), a heat recovery

    



Cost Considerations

Fig. 1. Reaching Energy Goals:
Actual Energy Use vs. Passive
House Targets

Figures 1 & 2: Davis Energy Group

Fig. 2. Breakdown of Average Daily Electricity Use

PG&E ZNE Consultation

the course of one year for all home loads excluding 
electric vehicle charging. The PV system more than 
met this goal generating 118% of the home’s energy 
consumption from March 2012 through February 2013 
(see figure 3).

Total incremental costs, as reported by the builder for the 
project compared to a 2008 Title-24 base case house 
amount to $94,800: ($67,800 incremental cost for 
efficiency measures and $27,000 for the photovoltaic (PV) 
system). Incremental costs were offset by utility incentives 
and federal tax credits totaling $29,800 ($9,800 for 
efficiency and $20,000 for PV). Key cost adders include 

ultra-high performance triple pane European windows 
($12,500), sealed crawlspace system ($19,000), HRV 
($9,600), and solar thermal system ($7,000).

The Cottle House is located in a high-value San 
Jose/Silicon Valley neighborhood where homes of 
comparable size and construction quality sell for well 
over $1 million.  As such, the incremental costs noted 
are less significant than would be the case in lower 
cost markets in other parts of the state and country.  
In such areas, lower cost measures would be 
required to meet marketability requirements.

Finding the optimized balance of PV and energy 
efficiency measures can be challenging, especially in 
the current environment where PV costs have been 
steadily falling.  The balance point shifts with climate 
and space conditioning loads, as the “savings per 
dollar invested” for efficiency is dependent upon the 
loads.  At $7,000, the net cost of the Cottle PV system 
was $1.27/Watt.  On a per kWh basis after incentives, 
the net PV cost is almost 10 times less costly than the 
combined incremental cost of the efficiency measures 
in this project.  However, this doesn’t take into account 
the relative lifetime of measures and the non-energy 
benefits that may have motivated some of the choices. 

PG&E’s ZNE team became involved once construc-
tion of the Cottle house was complete. The focus of 
PG&E’s work has been to support ongoing monitoring 
and data collection as well as evaluation of incremen-
tal building costs. The general monitoring approach 
was to complete system commissioning, perform 
short-term tests, conduct long-term monitoring, and 
provide a detailed analysis of results to identify perfor-
mance attributes. 

HVAC energy delivery is monitored using air side mea-
surements and temperature measurements including 
interior and exterior temperatures, relative humidity, 
and attic and crawlspace temperature. All major equip-
ment electrical end-uses are sub-monitored as well. 

An annual report was prepared documenting monitor-
ing results over the course of 2012, including heat 
pump performance, HRV performance and evaluation 
of the impacts of ventilation cooling. A second report 
will be delivered in the spring of 2014 to report on 
results from twelve months of measured data with the 
house fully occupied.

Challenges and Lessons Learned

Spray Foaming Rim Joists.  Photo Courtesy of One Sky Homes

There are several key market barriers that need to be 
addressed to support the delivery of ZNE buildings.  
Education of building designers, contractors, and the
buying public is needed to fully convey the goals, 

Photo Courtesy of One Sky Homes

Germany and other European countries, but interest 
has been increasing in the United States.

The Passive House Institute U.S., forged a partnership 
with the Department of Energy’s Challenge Home 
program in 2013.  As per the standards, primary energy 
use in the home shall not be more than 38 kBtu/ft2/yr 
and not more than 4.75 kBtu/ft2/yr space heat demand.  
This project met both of these targets with 32.11 
kBtu/ft2/yr total building energy use and 0.64 
kBtu/ft2/yr space heat demand (see figure 1). Total 
HVAC energy use is only ~20% of total energy use (see 
figure 2).

A roof mounted PV system was added to take over 
where the deep efficiency measures left off. The 6.3 
kW system was sized to achieve zero net energy over 
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