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Section 1 – Summary of Findings
Solar Colwood has completed a solar system feasibility analysis for your building. The solar
situation of your roof is ideal. In ideal situation, it is possible to capture 100% of available solar
energy.
By installing a 20 flat plate glazed collector solar water heating system (Island Energy proposal)
on the roof of your building, you can:
1. Save Energy
• Increase your energy independence
• Generate 15-20% of your domestic hot water energy needs with clean, renewable energy
• Save about 172.4 GJ in Natural Gas every year (current Fortis BC rate is $ 12.37 per GJ)
2. Save Greenhouse Gas (GHG) Emissions:
• Your current domestic hot water system causes 53.4 tonnes GHG emissions every year.
If the total gets divided by the number of units in the building the household average
becomes 834 kg GHG emissions per year.
• In comparison an electric hot water tank in an average BC household causes 134 kg GHG
emissions every year.
• Reduce 8553 kg GHG emissions per year and 213.8 tonnes GHG emissions over the life
time by installing a solar hot water system
3. Save Money
• Generate a return on investment 0.3% - see section 5 for detailed financial analysis.
• By accessing Solar Colwood grants
• Control your future energy costs (as electricity and gas prices rise, the sun’s energy
remains free!)
• Invest in your buildings’s value
• Contribute to the local green economy and community resiliency
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Section 2 – Photographs of Roof and Shading

Potential Solar Panel Site

Section 3 – Hot Water Considerations and Assumptions

Load type
Number of units
Occupancy rate
Daily hot water use estimated
Daily hot water use
Temperature
Operating days per week

Energy Source Used to Heat Water:
Seasonal Efficiency of Hot Water Heater:
Water Supply Temperature:

Unit

Base case

Proposed case

Unit
%
L/d
L/d
°C
d

Apartment
64
100%
10,845
9,600
60
7

9,600
60
7

Natural Gas
70%
9°C

Section 4 – Solar Hot Water Modelling Data
Weather Station:
Array Type:
Tilt Angle:
Azimuth:
Suggested Number of Collectors:
Suggested Storage Capacity:
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Victoria Marine
Fixed Angle
38 deg
South 0 deg
20
3500 Liters

Section 5 – Financial Analysis for All%Season Systems – “Island Energy
Proposal”
Project costs and savings/income summary
Initial costs
Feasibility study
0.0%
0.0%
Development
Engineering
0.0%
Power system
0.0%
Heating
system(20 Collectors)
100.0%
Solar System
Cooling system
0.0%
User defined
0.0%
Energy efficiency measures
0.0%
Balance of system & misc.
0.0%
Total initial costs
100.0%

$
$
$
$
$
$
$
$
$
$

0
0
0
0
75,600
0
0
0
0
75,600

Incentives and grants

$

18,650

Annual costs and debt payments
O&M
Fuel cost proposed case
Debt payments 0 yrs
Total annual costs

$
$
$
$

200
11,256
0
11,456

$
$
$

0
0
0

$
$
$
$
$
$
$

13,280
0
0
0
0
0
13,280

Solar Colwood:
25% of costs up to
$25000 minus $250
admin fee

Periodic costs (credits)

End of project life cost
Annual savings and income
Fuel cost base case
Electricity export income
GHG reduction income 0 yrs
Customer premium income (rebate)
Other income (cost) yrs
CE production income yrs
Total annual savings and income

Financial parameters
General
Fuel cost escalation rate
Inflation rate
Discount rate
Project life
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%
%
%
yr

2.0%
2.0%
1.5%
25

Although Fortis BC
announced a 25%
decrease in fuel costs
over the next few
years we use an
annual escalation
rate of 2% to account
for long-term
increases.

Financial Viability for Fuel Cost Escalation Rate of 5%
Financial viability
Pre tax IRR equity
Equity payback

Net Present Value (NPV)
Annual life cycle savings
Benefit Cost (B C) ratio
Debt service coverage
Energy production cost
GHG reduction cost

%
yr

0.3%
24.1

$
$/yr

8,308
401
0.89
No debt

$/MWh
$/tCO2

Cumulative Cash Flows for Fuel Cost Escalation Rate of 5%
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46

Bringing your
money to a bank
with an interest
rate of 1.5% would
generate $8,308
more in 25 years
than a solar
system

We calculated a number of key indicators of financial viability. Three of the best known are the
Equity Payback, the Net Present Value (NPV), and the Internal Rate of Return (IRR). More
information on these indicators can be found below. Here are some simple definitions:
The Equity Payback represents the length of time that it takes for the owner of a project to
recoup its own initial investment (equity) out of the project cash flows generated. The equity
payback considers project cash flows from its inception as well as the leverage (level of debt) of
the project, which makes it a better time indicator of the project merits than the simple
payback. While it is often used, the payback ignores project benefits beyond the payback
period.
The NPV is the golden measure of discounted cash flow mechanics. It is the sum of all costs and
benefits, adjusted according to when they occur in the project. If the NPV is positive, then the
project is financially attractive at the discount rate specified. If it is negative, then money would
be more profitably invested elsewhere. Unfortunately, picking an appropriate value for the
discount rate can be tricky. We chose a discount rate of 1.5% which means that investing into
solar hot water instead of bringing the money to the bank with an interest rate of 1.5% would
generate the dollar amount more than having the money at the bank.
The IRR, also known as the return on investment (ROI), does not require the user to assume a
discount rate; it is the true interest yield of the project over its lifetime. The IRR for a project
can be compared to the return associated with investing the same amount of money in
competing investments with a similar level of risk.
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Section 6 – Solar Colwood Steps to Access Financial Incentives
1. Obtain quotes from Solar Colwood Registered Installers, and choose which Registered
Installer to work with. See www.solarcolwood.ca for a current list.
2. Optional: call Solar Colwood for assistance and support – 250-216-7527
3. Optional: apply for financing. See www.solarcolwood.ca/financing.php for information
about low-interest, no-money-down loan programs.
4. Sign the Solar Colwood installation agreement with your installer. Your installer will
“lock in” your Solar Colwood discount for you by obtaining a tracking number from Solar
Colwood. Your installer will then subtract the Solar Colwood discount from the amount
they charge you. Solar Colwood incentives are paid directly to your installer, bringing
down the price of your upgrades immediately.
5. Install your choice of eligible system.
6. Enjoy the savings!

Section 7 – Registered Installers
Contact your choice of the Registered Installers below for quotes for your Solar Hot Water
System. They are able to offer you the Solar Colwood incentives right off the top. Once you've
chosen your installer, they will bring a Solar Colwood Installation Agreement for you to sign to
lock in your Solar Colwood incentives.
For every other type of upgrade, you can work with the installers of your choice. For tips on
choosing a contractor, consult the Hiring a Contractor document from the CMHC.
•

Solar Hot Water Registered Installers
By Design Plumbing and Heating

250-507-6857

bydesignph@gmail.com

Island Energy

250-383-0022

islandenergyinc@shaw.ca

Wizards 4 Environmental Technology Inc. *

1-866-320-3987

info@waterwindsolar.com

TerraTek Energy Solutions Inc.*

1-877-335-1415

sales@terratek.ca

Pro Eco Energy*

1-866-786-4968

info@proecoenergy.ca

MD Energy Solutions*

1-250-240-4024

office@mdenergysolutions.com

Viridian Energy Co-operative*

1-250-466-4909

info@vecoop.ca

Pacific Solar Smart Homes*

250-857-4555

info@pacificsolarsmart.com
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This list of registered installers is provided for your convenience only. The City of Colwood and
the Solar Colwood Delivery Team do not endorse the services of any contractor or products and
accept no liability for the client's selection of materials, products, contractors or for their
related performance or workmanship.
*company not registered with the Better Business Bureau.
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Section 8 – Solar Hot Water Systems Comparison Chart
Solar Colwood provides incentives for the following solar hot water systems through Registered
Installers.
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Appendix A – Solar Hot Water Simplified
From: Solar BC (http://www.solarbc.ca/learn/solar-hot-water-simplified)

Solar hot water systems convert sunlight into heat through solar collectors
mounted on the roof.
Heating water is a very cost-effective use
of solar energy, providing hot water for
showers, dishwashers and clothes
washers. Every year, thousands of solar
water heaters are installed worldwide and
manufacturers have developed some of
the most cost-effective systems in the
world to meet the needs of a wide variety
of climates. For example, freeze-protected
solar water heaters are designed to
operate reliably through the entire year.
They are especially suited for many
Canadian climates where temperatures
can be well below freezing or extremely
hot.
Solar hot water systems convert sunlight
into heat through solar collectors
mounted on the roof. Water, or a
water/antifreeze solution, carries heat
from the collectors and pumps it through
a heat exchanger to a tank for storage and
subsequent use. A typical system requires
up to 6 square meters of roof space for
collectors, and a sloped, south-facing
collector orientation is ideal for installation with minimal shading from nearby trees and
buildings.

1. Energy Collection: Sunlight is collected and converted to heat energy.
The solar collector is mounted on or near your building ideally facing south. As the sunlight
passes through the collector’s glazing, it strikes an absorbing material. This material converts
the sunlight into heat while the glazing prevents the heat from escaping. Think of a car parked
in the sun with its windows rolled up. The temperature inside a glazed solar collector on your
roof can easily reach 150°C when there is no heat transfer fluid flowing through it.
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The two most common types of solar collectors used in solar water heaters are glazed flat plate
and evacuated tube collectors. A glazed flat plate collector consists of a shallow rectangular box
with a transparent glass pane covering a flat black plate. The black plate is attached to a series
of parallel tubes or one serpentine tube through which air, water, or other heat transfer fluids
pass.

Photo1: Flat plate mounted on flat roof

An evacuated tube collector consists of several individual glass tubes, each containing a black
metal pipe through which the heat transfer fluid passes. The space between the pipe and the
glass tube is evacuated, so the air is removed.

Photo2: Evacuated tubes mounted on flat roof

2. Energy Transfer: Circulating fluids transfer the collected energy in the form of
heat to a storage tank.
Heat energy is transferred from the collector to the water storage tank. In some water heaters,
hot fluid is pumped from the collector to the storage tank. The pump is powered by electricity
that either comes from an electrical wall outlet or a small photovoltaic module located beside
the collector. In other types of solar water heaters, the sun heats the storage tank directly, so
the fluid in the collector is heated and rises naturally to a storage tank above the collector. This
type of solar water heater is often referred to as a thermosiphon system. It does not require an
electric pump. Passive solar and solar photovoltaic-powered systems will continue to operate
even if there is a power outage. The products that require electricity from a wall outlet will not
operate during a power outage.
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3. Energy Storage
Solar-heated water is stored in an insulated tank until you need it. Hot water is drawn off the
tank when tap water is used, and cold make-up water enters at the bottom of the tank. Solar
water heaters tend to have a slightly larger hot water storage capacity than conventional water
heaters. This is because solar heat is available only during the day and sufficient hot water must
be collected to meet evening and morning requirements.
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Appendix B – Photovoltaic Simplified
1. Harvesting energy
Electrons are released when light strikes the photovoltaic modules. Positive or negative charge
carriers collect at the electrical contacts resulting in a DC current between the front and back of
the cell. This photoelectric effect is produced without mechanical or chemical reactions, and so
is maintenance-free and not subject to wear.

1 – Negative electrode, 2 – n-doped silicon, 3 – Boundary layer, 4 – p-doped silicon, 5 – Positive electrode

2. Power conversion
DC power produced by the solar generator is converted by the inverter (also often referred to
as the mains feed-in device) into AC power, suitable for the power network. Proven safety
standards and fully developed processors, as well as cutting edge power electronics, ensure
effective conversion of the solar power.

3. Utilizing energy
Contrary to stand-alone systems where the solar power must be stored in rechargeable
batteries, systems linked to the mains feed all harvested power directly into the public grid. A
separate electricity meter is installed which monitors the power exported to the grid. The
generated energy may be reimbursed by the electricity supply utility.
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Appendix C – Limits of Liability
1. The above observations and recommendations by this inspection are based solely on the
limited data collected at the time of the inspection of the property. The purpose of the solar
site visit is to determine if the site is suitable for a solar hot water system. Solar Colwood offers
its opinions in accordance with recognized solar industry standards.
It is up to the owner or other designee to review the enclosed data and recommendations and
make prudent judgments based on feasibility. All conclusions and recommendations are based
on the data taken at the time of the inspection and no guarantee regarding additional issues
found as a result of any other source present or not present at the time of the investigation are
made. Solar Colwood hereby certifies the conclusions and recommendations expressed in this
report have been formulated by a reasonable use of solar hot water system principles and
professional certainty. The conclusions are also based on the data and information collected at
the time of the investigation along with knowledge, skill, experience, training, and education.
2. This Inspection Report is based on the condition of the systems existing and apparent as of
the time and date of the inspection.
3. Cost and savings estimates are not guaranteed by Solar Colwood. The actual costs can be
variable depending on the products selected, installation methods and design and engineering
consultants required. Actual energy savings may vary from the estimates due to various factors
including, but not limited to, changes in equipment operating schedules, equipment changes,
plus variations in weather conditions, building occupancy, building operations or changes in
electrical rates.
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