
EQuilibriumTM Housing InSight

The Green Dream Home  
Solar Photovoltaic System
The Green Dream Home project is a new, two-storey detached home with a finished walkout basement in Kamloops, British 
Columbia. Located in the Sun Rivers Resort Community, the house is 301 m² (3,237 sq. ft.) with an attached garage. As a 
winning project in the CMHC EQuilibrium™ Sustainable Housing Demonstration Initiative, the builder-developer consortium  
of Canadian Home Builders’ Association Central Interior (CHBA CI) and the Thompson Rivers University School of Trades and 
Technology and School of Science designed and constructed this home to be healthy and comfortable to live in, reduce energy 
use to a minimum, produce on-site renewable energy, conserve resources, have low environmental impact and be marketable. 
The home’s rooftop and balcony photovoltaic systems generate on-site electrical power; these technologies are highlighted in 
this EQuilibrium™ Housing InSight.

Technical Specifications
The Green Dream Home, located in the central interior  
of British Columbia, enjoys full exposure to the sun. The 
home is situated on an end lot with unobstructed access  
to the sun. Energy-efficient appliances, a highly insulated 
building envelope, optimized passive solar design and 
HVAC systems help reduce electricity consumption.

Two photovoltaic (PV) systems were installed to supply 
electricity to the Green Dream Home:

n  a 6.8-kW rooftop PV array that is predicted to generate 
8,520 kWh per year; and

n  a 1.5-kW balcony PV array that is predicted to generate 
1,420 kWh per year.

The two systems (shown in figure 1) are grid-connected to 
Corix Utilities, the Sun Rivers Resort Community electrical 
and water supplier, through three grid-dependent inverters. 
A net-metering arrangement enables the homeowner to feed 
excess power to the utility company and consume 
supplemental power when needed. The homeowner is billed 
on net monthly consumption, and will not receive financial 
compensation for excess production.

Rooftop PV array
A 6.8-kW polycrystalline silicon PV array is flush-mounted 
on the 45° sloped, south-facing roof of the Green Dream 
Home. Some of its key characteristics are as follows:

n  The PV array consists of thirty-six 190-watt modules, 
which amount to 6.8 kW.

n  Each module contributes 1.3 m² (14 sq. ft.) to the  
PV array’s total surface area of 47 m² (504 sq. ft.).

n  The total weight of the PV array is 576 kg (1,270 lb.), 
or 16 kg (35.3 lb.)/module.

n  Two 4-kW inverters (figure 2) convert direct current 
(DC) from the PV array into alternating current (AC)  
at 95.2-per-cent efficiency (one inverter per 18 panels, 
totalling 3.4 kW of PV in each).

Figure 1  South-facing rooftop PV array and balcony PV 
array of the Green Dream Home
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Balcony PV array

A 1.5-kW balcony PV array (Figure 3) is mounted on the railing 
of the south-facing deck. The PV modules are bifacial, meaning 
that they generate electricity from sunlight hitting either side  
of the module. The bifacial solar cells, which make up the panel, 
are hybrids of single crystalline silicon surrounded by ultra-thin 
amorphous silicon layers.

At the Green Dream Home, the back surfaces of bifacial solar 
panels generate electricity from the sunlight reflected off the 
home’s south-facing windows and light-coloured walls. This 
combines with the electricity generated directly from the front  
of the modules to improve their overall performance. The effect  
is higher electricity output per unit area, or a higher “power density.”

Depending on diffuse reflectivity of the surfaces and the design 
of the system, this can result in up to 30 per cent higher power 
generation per square metre of PV. Some of the main features  
of the balcony PV array are:

n  The array consists of eight 190-watt modules, which amount 
to 1.5 kW.

n  Each module is 1.2 m² (13 sq. ft.) and weighs 23 kg (50.7 lb.).

n  One 2-kW inverter converts direct current into alternating 
current rated at 95.2-per-cent efficiency.

The three inverters are networked together and connected to  
a single data logger, which monitors and records the real-time 
data from all the inverters.

A bidirectional meter was installed by Corix Utilities to monitor 
both the electricity exported from the home to the grid and the 
electricity imported to the home from the grid. During the  
long days of summer, the house is expected to generate more 
electricity than it uses. Thus, it is predicted that the kWh 
consumption will be negative, and the household will get a  
credit rather than a bill. Conversely, during the winter, when  
the days are shorter and the electricity demand is higher, the 
household is expected to consume more electricity than it 
exports. Over the course of a full year, the house is expected  
to consume no electricity on a net basis; the yearly power 
consumption and on-site generation will add up to zero.

Implementation Considerations
One of the benefits of bifacial solar modules is that they can 
increase the efficiency of PV systems integrated into a building 
structure. Some of their application possibilities include carports, 
deck and porch coverings, fences, siding, trellises and awnings. 
However, careful attention to the design of the system is needed. 
In order to maximize power, the following should be considered:

n  The modules should be placed adjacent to reflective surfaces, 
such as windows or light-coloured surfaces.

n  The distance between the modules and the reflective surface 
should maximize the amount of reflected sunlight. More 
distance between the modules and the reflective surface  
will result in a greater area of reflected sunlight. However, 
the distance should not be so great that it compromises  
the intensity of the reflected light.

n  Shading from support rails on the back face should be 
avoided.

Additional implications of including railing-integrated PV 
modules in the Green Dream Home design are as follows:

n  Due to their vertical orientation, the railing modules reach 
peak power outputs in fall, winter and spring when the sun 
is at a lower angle, than in summer months when the sun  
is higher in the sky. This helps offset the reduction in PV 
production seen in typical rooftop systems over the darker 
months.

n  Home occupants must be aware of the need to keep the 
railing modules clean and free of shading obstacles, such  
as Christmas lights, draped towels, and so on, that could 
reduce energy harvest dramatically.

n  Thanks to their translucence, bifacial modules offer more 
privacy over traditional glass railing panels, while not  
totally blocking visibility.

Figure 2  Two 4-kW inverters (connected to the rooftop  
PV array)
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Cost Implications
Bifacial solar modules are more expensive than monofacial 
modules but can generate more electricity per module, 
depending on the application. Further, modules have more 
aesthetic appeal for balcony applications, allowing some light to 
pass, versus using totally opaque monofacial modules. Moreover, 
integrating PV modules onto a building, such as the balcony PV 
system used in the Green Dream Home, can yield savings thanks 
to a reduction in building material costs, compared to using a 
separate conventional PV system and a standard balcony.

The Green Dream Home expects to generate all of its required 
energy from the sun. There is no natural gas line connected to 
the Green Dream house. The active solar systems are expected  
to generate as much energy as the house needs with 17 per cent 
contributed from the solar thermal system and the remaining 
83 per cent from the PV system.

Installing PV systems such as those at Green Dream will involve 
an initial set-up cost (that is, application processing, technical 
approval and net-meter installation) and a substantial capital  
cost for the technology. In addition, the weight of the PV 
modules has to be taken into consideration; in the case of Green 
Dream the roof trusses were strengthened to accommodate both 
the modules and the rubber tile roof shingles, which were heavier 
than normal shingles.  However, the PV systems offer the 
household significant energy savings over the long term.  
If annual energy consumption does not exceed solar PV and 
solar thermal production, the household will have zero net 
energy costs. The cost would be limited to the non-energy costs 
charged by the local utility, such as a service connection fee. This 
could provide significant financial benefit, especially as fossil fuel 
prices increase.

Figure 3  View of the back (north) side of the balcony  
PV array

Technology Benefits

Energy savings

The Green Dream Home design team expects the total annual 
PV production, from both the rooftop and balcony systems, to 
be about 9,900 kWh. This is more electricity than the house is 
expected to consume.

Summary
The higher-than-average solar energy resources in Kamloops, 
British Columbia, make the Green Dream Home particularly 
well suited for the application of solar PV. The rooftop system, 
combined with the innovative balcony system, is predicted to 
generate all of the electricity required by the household.
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CMHC website at www.cmhc.ca or 
www.equilibriumhousing.ca.
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EQuilibriumTM

What is EQuilibriumTM Housing?

The national EQuilibriumTM Sustainable Housing Demonstration Initiative, led by Canada Mortgage and Housing Corporation 
(CMHC), brings the private and public sectors together to develop homes that address occupant health and comfort, energy 
efficiency, renewable energy production, resource conservation, reduced environmental impact and affordability. 

CMHC’s EQuilibriumTM Housing Initiative offers builders and developers across the country a powerful new approach to 
establish a reputation for building affordable, premium quality healthy homes that will meet the needs of Canadians now  
and well into the future.

EQuilibriumTM Housing combines a wide range of technologies, strategies, products and techniques designed to reduce a 
home’s environmental impact to an absolute minimum. At the same time, EQuilibriumTM Housing also features commercially 
available, on-site renewable energy systems to provide clean energy to help reduce annual energy consumption and costs.

EQuilibriumTM Housing InSight

EQuilibriumTM Housing InSight publications present specific housing design strategies and technologies implemented in 
EQuilibriumTM Housing demonstration projects.

CMHC

CMHC has been Canada’s national housing agency for more than 65 years. CMHC is committed to helping Canadians 
access a wide choice of quality, affordable homes and making vibrant and sustainable communities and cities a reality across 
the country.  To find out more about how the Government of Canada and CMHC are working to build stronger homes and 
communities for all Canadians, call CMHC at 1-800-668-2642, visit www.cmhc.ca or www.equilibriumhousing.ca. 

This publication is intended to highlight housing technologies and practices the builder teams utilized to construct their projects 
under CMHC’s EQuilibriumTM Sustainable Housing Demonstration Initiative. It is provided for general information purposes only 
and does not constitute an assessment, recommendation or an endorsement of any system, strategy, technique, technology or product. 
The predictions for building performance contained in the publication have been provided by the individual builder teams based on 
computer modeling and current understandings of best construction practices. Actual building performance may vary. Reliance on  
the information in this publication for the purpose of planning, design or construction activities would not be appropriate. If readers 
intend to engage in activities of that nature, they are advised to consult appropriate professional resources to determine what is safe and 
suitable in their particular case. Any reliance or action taken contrary to this advice is the full responsibility of the user. Canada Mortgage 
and Housing Corporation assumes no responsibility for any consequence, expense, claim, damage or loss arising from the use of the 
information contained in this publication.


