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As Canada’s construction sector continues its shift toward renewable energy, solar power has emerged as one of the most
accessible and efficient options for BC homeowners. Installing a solar power system in a new build or renovation project not only
reduces your family’'s reliance on traditional energy sources but also provides significant savings on your BC Hydro bills over
time.

To fully optimize the benefits of your solar energy system, it's important to consider factors such as panel orientation, placement,
solar tracking and smart home energy management, proper cleaning and maintenance, and overall efficiency. In this guide, we
will explore strategies to maximize your home solar power system, so you get the most out of your investment in renewable
energy.

The importance of solar panel orientation and tilt angle

The orientation of your solar panels, and the tilt angle of the panels or roof, can significantly impact energy efficiency and
electricity output. Here in the Northern Hemisphere, solar panels should ideally face south to maximize sunlight exposure
throughout the day. Proper orientation of the roof or ground-mounted solar panels ensures maximum sunlight exposure, directly
influencing the amount of electricity generated.

East- or west-facing panels can still be effective, depending on your household’s energy consumption patterns. Deviating from
south to east or west, can reduce the annual energy output by 15-40. East-facing panels can work well for homes with high
morning energy use. For families with higher afternoon or evening energy demands, west-facing panels are better.

As a general rule, your tilt angle will match your geographic latitude. At a latitude of 40°, the optimal tilt angle would be
approximately 40° for year-round efficiency.

However, it is possible to enhance efficiency by seasonally adjusting the tilt angle. In the winter, increasing the tilt angle by
adding 15° to your latitude will capture more sunlight when the sun is lower in the sky. Then, in the summer, decreasing the tilt
angle by subtracting 15° from your latitude, will optimize exposure when the sun is higher.

Tilting panels at an optimal angle can produce up to 20% more energy compared to flat installations. By combining the proper
orientation and tilt adjustments, your solar panels can deliver maximum energy efficiency. You will achieve optimal electricity
production across the seasons, with varying usage patterns.

Strategic panel placement

Roof vs. ground-mounted systems: Roof-mounted solar panel systems are usually more cost-effective for smaller installations.
They make use of unused roof space, which makes them an excellent choice in most urban areas, where lot sizes can limit
ground-mounting options. They are installed on the roof of your house or secondary building using brackets or rails.

If you have limited roof space, the home's orientation doesn’t work, or you're affected by shading, roof-mounting may not work
for you. Maintenance for roof-mounted solar panels can sometimes be difficult or dangerous, so you may require professional
help. If you need roof repairs, panels will have to be removed to allow access.

Ground-mounted solar panel systems offer flexible placement, ensuring optimal orientation and tilt for maximum efficiency. They
are much easier to maintain and expand, and they are independent of the building structure. They offer better air circulation than
roof-mounted systems, which can improve their efficiency and long-term reliability.

Ground-mounted systems typically have higher upfront costs and longer installation times. The permitting process can be more
complex due to structural requirements and land use considerations. Ground-mounted panels may face aesthetic concerns or
zoning restrictions. They require substantial land area, which often is only available in rural areas.

Avoiding shading and obstructions: Shading is one of the biggest factors that can reduce your solar panel output and efficiency.
Even a small amount of shading, on only a portion of one panel, can significantly decrease your system'’s energy production.
Having a comprehensive site analysis completed initially will identify potential shading sources, such as trees, buildings, or
chimneys, so your system designer and installer can position the panels to avoid these obstructions throughout the day and year.

Trimming trees that cast shadows on your solar panels can help maximize sun exposure through selective branch pruning. In
some cases, removing trees that cast shadows on the panels will be the only long term solution. Microinverters or Power
Optimizers can help mitigate the negative impact of shading by allowing each panel to operate independently, rather than
reducing the performance of your entire system.

Spacing and ventilation: By addressing heat management and airflow, spacing and ventilation play a crucial role in improving the
performance of solar panel systems. Better airflow can be achieved by increasing the spacing between solar panels, which cools
the panels through thermal convection. Heat buildup can decrease efficiency by 0.3% to 0.5% in module power output drop per
degree increase in temperature.

Proper spacing minimizes shading caused by adjacent panels, so each panel receives the maximum sunlight exposure. In
ground-mounted systems, wider spacing can also increase the amount of sunlight that is reflected from the ground onto the
panels, which can further boost energy production. Increasing spacing improves cooling and efficiency, but the panels will take
up more space on the roof or ground, and wiring costs will increase.

Creating an air gap between the solar panels and the roof, with larger spacers or brackets, improves ventilation by allowing air to
circulate beneath the panels. Integrating solar panel placement with roof ventilation systems, such as ridge vents or attic fans,
can further enhance airflow, reducing heat buildup in both the solar panels and the roof. Ventilation not only cools the panels
during the summer months but also prevents moisture buildup during the cooler months.

Enhancing solar panel efficiency with technology

There's more to maximizing energy efficiency than orientation and placement.

Investing in high-efficiency panels: Not all solar panels are created equal. High-efficiency solar panels produce more electricity
with a smaller footprint. If you have a limited roof area, high-efficiency panels are ideal.

Monocrystalline panels have the highest efficiency, between 18 and 22%, but they are also the most expensive. Polycrystalline
panels are slightly less efficient, between 15 and 18%, but they are more affordable. Thin-film panels are lightweight and flexible,
which can be an advantage in some installations, but they have a lower efficiency of only 10 to 12%.

Using solar tracking: Solar trackers are mechanical systems designed to optimize the orientation of your solar panels by
following the sun's movement across the sky. They adjust the angle and direction of solar panels throughout the day to minimize
the angle of incidence, the angle between sunlight and the panel surface. Sensors, motors, or pre-programmed algorithms are
used to align with the sun's position in real time, or they are based on astronomical data.

Solar tracking systems are typically used in ground-mounted installations but they are increasingly being adapted for rooftop
applications. Manual trackers require manual adjustment at different times of the day and that may be impractical. Passive
trackers use temperature-sensitive materials or fluids to adjust the panel tilt based on sunlight intensity. They are simple and low-
maintenance but are less precise than active trackers. Active trackers use sensors and motors to automatically adjust solar panel
positions. They are highly efficient but have moving parts that may involve more maintenance.

Smart home energy management: Smart home energy management systems (HEMS) can significantly enhance the efficiency
of your solar panel systems by optimizing energy production and storage while minimizing usage. They provide real-time data on
solar energy production, and analyze consumption patterns and storage, allowing you to track and adjust your energy use for
maximum efficiency.

Smart home systems can schedule your high-energy tasks—like running appliances—during peak solar production hours,
reducing dependence on stored or grid power. Integration with battery storage allows your smart systems to store excess solar
energy for later use at night or during cloudy weather. Some advanced systems can predict your energy needs based on
historical data and weather forecasts, optimizing when your home stores or uses energy.

Regular cleaning and maintenance: Regular maintenance is crucial for keeping your solar power system operating at peak
efficiency. Snow, leaves and debris, dust, dirt, bird droppings, and pollen can reduce your panel efficiency by blocking sunlight.
Also, look for physical damage such as cracks, chips, discoloration, or broken glass on the panels.

It's important to clean the panels with a hose and soft brush every few months or after a storm. To avoid mineral deposits, filtered
water or rainwater should be used. Cleaning the panels in the morning or evening helps prevent thermal shock from cold water
cooling the hot panels. Ensure the panel frames are intact and the mounts are secure, without any loose or wobbly components.

Snow removal is another key component of proper solar panel maintenance and upkeep. Snow can accumulate quickly in the
winter months, blocking sunlight from reaching the panels, reducing solar panel energy efficiency. Regularly clearing off the
snow from the panels, with a soft brush on an extension pole, will help protect your investment.

Inspecting the system: During a routine home solar panel system inspection, look for loose connections or wiring issues that
could reduce efficiency. Monitor your solar inverter's performance to ensure the panels are converting sunlight into electricity
efficiently. Check for signs of damage or cracks that could affect performance.

Government incentives and rebates

Residential Incentives include:

— BC Hydro Solar and Battery Rebates:
« Up to $5,000 for installing a solar photovoltaic (PV) system.
« Up to $5,000 for a battery storage system, totaling $10,000 when both are installed together.
« Equipment must be approved by BC Hydro to qualify.

— Canada Greener Homes Loan:
« A federal program offering interest-free loans of up to $40,000 for solar panel installations and other energy-efficient
upgrades

The takeaway

Maximizing the efficiency of your home solar power system requires strategic planning and ongoing care. By optimizing panel
orientation, choosing the right placement, minimizing shading, investing in high-efficiency panels, and performing regular
maintenance, you can significantly increase your system’s energy production and financial savings. By leveraging incentives and
smart energy management you may be able to further enhance the benefits of switching to solar renewable energy.
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