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Summary

Solar Water Heating moderate

1 collector or 10 tubes max.

Solar Photovoltaics good
1-4kW

Passive solar gains low

Solar heat gain control good

sizing advice

with potential for

Canadian Solar Potential Map 

 

NOTICE TO CLIENT 

Your house has been evaluated by a Certified Energy Advisor based on a visual 

ƛƴǎǇŜŎǘƛƻƴΦ  ¢Ƙƛǎ ǊŜǇƻǊǘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ !ŘǾƛǎƻǊΩǎ ōŜǎǘ ƧǳŘƎƳŜƴǘ ƎƛǾŜƴ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ 

and time available.  The purpose of this service is to provide an introductory 

evaluation of the potential of your home for a range of solar energy applications.  

The performance estimates and energy usage figures provided in this report are 

based on available data and software based estimation programs and may differ 

from your present/future energy use and/or solar system performance.  

 

Report prepared for:Casey Philippi 176 St. Jerome CrescentKitchener, ON Overall potential:Good

E      electric meter 

M  mechanical room 

South side
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The visual at left depicts the breakdown 

of an average ƘƻƳŜΩǎ ŜƴŜǊƎȅ ǳǎŀƎŜ ŀƴŘ 

the contributions solar energy systems 

can make.   

*Example based on electricity usage of 

7500kWhr annually.  A 3kW system will 

produce slightly less than half this amount 

of energy per year. 

Solar water 

heating system 

$6,500 *before grant 

3.0kW Solar 

photovoltaic 

system $25,000 

Cost of upgrade 
*1

Energy Savings 

Estimate

Annual Cost 

Savings Estimate

Cost per unit 

Energy saved

Return on 

Investment

Upgrade attic

from R20 to R50

Insulate basement

bare walls to R12, no finish work

Replace windows

from double pane to energy star

Upgrade heating system

from low to high efficiency

Solar water heater

4 person, year round system

Solar photovoltaic system

3 kW under MicroFIT program

Base house, natural gas heat, 1960's construction, bungalow 1200 ft2  footprint, Energuide score 60

*1 upgrade costs after ecoENERGY grants

*2 income from government purchase contract

*multiply cost savings for other fuels as follows, electricity (x2.8), propane (x2.0), oil (x1.3)

$750 8GJ $90 12%

$1,600 40GJ $450 28%

$3,500

$4,000

$25,000

10GJ

36GJ

12GJ

12GJ $2,500 *2 10%

Home Upgrades                                        

How does Solar Compare?

$94/GJ

$40/GJ

$800/GJ

$97/GJ

$333/GJ

$2083/GJ

$112 1%

$405 12%

4%$175

$8,000

Aside from environmental considerations, a major decision making factor 

for many homeowners contemplating solar energy is economic.  As 

presented in the table below, solar is generally the logical next step after 

your house has been well insulated and upgraded with a high efficiency 

heating system. 

Each year the solar energy system will produce an energy income, which is 

a return on investment against the equipment which retains much of its 

value during the operational lifetime.    

Solar energy systems are a sound place to put your money, a competitive 

investment with numerous associated benefits for our homes, communities 

and environment. 

 

Cable television is a 

typical household bill 

that costs $40-$100 per 

month. 

 Would you pay $25 a 

month for a solar water 

heater? 

*amortized over 10 years, 

including monthly natural gas 

savings. 
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good

Sizing advice:

Direction:

Roof pitch

Shading:

Rack advice:

Lineset length:

Lineset notes:

Advisor notes:

1 collector or 10 tubes max.

South side

exterior to garage, inside garage to 

basement

Given low number of occupants, proximity to mechanical room and your vacation 

patterns -- SDHW would not be a highly recommended technology for you.

15-20m

late pm shade

any

30 off South

4/12

Your home's overallsolar water heating potential is

Solar water heater designs vary quite a bit, but all have a common goal: use a collector to absorb solar energy and 

transfer that heat into a storage tank for use as domestic hot water or space heating. Systems can be water based, 

for fair weather only, or use non-toxic antifreeze for year round operation.  

The most common systems use a small mechanical package that contains the solar circulator, electronics and heat 

exchanger.  When solar energy is available, the system will turn on to circulate fluid through the collector(s) and 

back to the HX where solar heat is transferred to the potable water storage tank.   

When hot water is used in the house, the feed to the backup water heater will come from the solar storage tank. 

Solar water heating FAQ      

1. Do I need a still need a water heater? 

Yes!  There will be times in the year when the solar system cannot fully heat the 

solar tank up to your desired temperature and you will need additional heat input 

from a backup heater.        

2. Can I heat my house with the panels?    

It is possible to integrate a solar system with space heating, but this is generally not 

the best use of the technology simply because of the mismatch of high energy 

ƴŜŜŘǎ ǿƘŜƴ ǘƘŜ {ǳƴΩǎ ŜƴŜǊƎȅ ƛǎ ƭŜŀǎǘ ŀǾŀƛƭŀōƭŜ.  Of the various home heating 

modes, solar heating is best matched with radiant in floor/wall systems. 

 

Tankless water heaters 

Instantaneous (aka 

tankless or on-demand) 

water heaters are making 

headway into the Ontario 

market, saving space and 

energy.   

One important factor to 

consider is whether the 

instantaneous unit is 

capable of adjusting to the 

variable temperature 

output of the solar tank. 

Consult with your 

contractor or the tankless 

ǳƴƛǘΩǎ ƳŀƴǳŦŀŎǘǳǊŜǊΦ 

             Flat plate collectors                           Evacuated tube collectors 
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Mechanical Room  

Some space will be needed in your mechanical room for the solar storage 

tank and heat exchange setup.  Usually a footprint of 3'x3' or 1m2 will 

suffice.  Ideally this will be immediately adjacent the backup water heater, 

however this is not absolutely necessary.  Solar storage tanks are usually 40 

to 80 gallons in size, the same as most regular water heaters. 

Your mechanical room has 

Your hot water plumbing is  

         

Lineset 

Solar water heating systems use small diameter 

pipes or tube to transfer energy from the collectors 

down to the storage tank.  

 

 Since the collectors are up on the roof and the 

storage tank is typically down in the basement, there 

is usually a run of about 50 feet to connect the two 

components.   

 There are several different approaches to running the lineset depending on 

the construction of the building.  

Generally, it is better to have the lineset enter the building as soon as 

possible.  This saves on installation costs and will reduce heat loss when 

operating.   

 

Running the lineset into the attic and down the inside of an attached garage 

wall is a common interior/exterior route.  Bungalows can often have lines run 

through interior walls from attic to basement.  Dry walled ceilings in 

basements will complicate the chance of an interior lineset run.  Exterior line 

sets are quite common, but the pipes should be well insulated and protected 

if possible, from physical damage or long term exposure to sunlight.   

SDHW Costs 
 excluding any applicable incentives  

Simple seasonal system 

$500 - $2500  

Closed loop, year round system.        

$5,000 - $9000 

Multi-use system (space heating)      

$14,000 - $20,000    

Typical solar storage tank 

Ex. solar linesets 

Collector Types 

For domestic water heating In 

Southern Ontario there are two types 

of collectors to choose from: 

Flat plate collectors look like large 

ǎƪȅƭƛƎƘǘǎΣ ǘȅǇƛŎŀƭƭȅ пȄуΩ ƛƴ ǎƛȊŜ ŀƴŘ 

about 4-5" thick.  They're basically an 

insulated metal box containing a solar 

absorber through which a fluid   is 

circulated.  Flat plate collectors are 

generally the most cost effective 

collector choice.  

Evacuated tube collectors also use a 

metallic absorber to collect the Sun's 

energy but use a vacuum within a 

glass tube to provide excellent 

insulation against heat loss to the 

environment. Evacuated tubes are 

usually lighter in weight and easily 

replaceable.  Special care must be 

taken in sizing and installation to 

avoid overheating in summer or snow 

accumulation in winter.  

Each collector has its pros and cons 

and one may better suited to a 

particular project over another.  We 

recommend you consult your solar 

contractor for more information to 

evaluate their proposals.   

 

Independent test ratings can be 

found on certified systems at Florida 

Solar Energy Centre (FSEC) or Solar 

Rating and Certification Corporation 

(SRCC).  See the resources page. 

 

enough space with reorganization

1/2" copper
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2kW PV system 4kW PV system Your Home

good

Sytem Options:

Direction:

Roof pitch

Shading:

Rack advice:

Wiring run:

Wiring notes:

Breaker panel: Fuse panel

Service type: Underground

Advisor notes

1-4kW

exterior

Flush or inclined

10m

4/12

late pm shade

South side

Watch out for shading from the chimney around any nearby modules.

30 off South

Your home's overall solar photovoltaic potential is

Grid tied systems are generally streamlined to just 

the PV panels and an inverter, with some 

disconnect equipment.  In Ontario, almost all grid-

tied installations will likely be in the form of 

power-purchase contracts (see Resources page).  

 

Stand alone systems incorporate many components such as 

large battery banks, power conditioning equipment and 

backup generators.  These systems are appropriate where 

there is no power grid or where emergency power is critical.  

 

The graph at left is a visual comparison of your home's 

actual electricity use and the typical energy generated by 

two sizes of PV system under standard conditions. 

Reducing your home's electricity consumption through 

efficiency measures is the most cost effective way to 

lower your "electric footprint" and make the PV system 

generate a larger portion of your needs. 

Consult the resources page under Community 

Renewable Energy Waterloo for more 

 information on power savings audits.  

 

There are several ways to setup a photovoltaic (PV) 

power system, but the most common in Canada will be 

stand-alone or grid tied through a Feed In Tariff  (FIT) 

metering scheme.  

 

The MicroFIT program pays $0.802 per 

kWhr produced over a 20 year power 

purchase agreement for roof mounted 

systems up to 10kW in size.   

This can mean an annual income of $600-

$1000 per kilowatt of array installed. 

Kilowatt 

hours 

 

Solar Electric Production vs Consumption 
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Mounting Options 

To get your solar panels facing the 

Sun there are a variety of mounting 

options as shown below.  Your 

decision on how to mount solar 

collectors will be a balance of 

performance and the aesthetic merits 

of the installation. 

 

Mounting your collectors on the 

ground is another option, usually not 

feasible within a city because of space 

and shading concerns.  

It is more common to see larger 

commercial arrays on the ground that 

features some sort of active tracking 

system to follow the Sun.  

 

Shading 

Shading is a critical factor affecting the performance of all solar energy 

systems.   Ideally, the solar collectors should see a clear view of the sun 

for at least 6 hours around the middle of the day.  Solar photovoltaic 

systems are the most sensitive technology when it comes to shade.  Even 

slight shading from a building, branch or chimney can reduce power 

output substantially. 

Many solar contractors will have solar charting and analysis tools to help 

predict the impact of shading patterns on your potential installation 

locations. 

 

At very low collector tilt, the winter sunshine can largely bounce off the glass of 

the collector.  Snow will tend to accumulate for longer periods and this will 

result in low winter energy production.  

Solar collectors should always be fastened securely into structural members of 

the roof.  If tilted up on an inclined or compound angle rack it is also prudent to 

reinforce the rafters for the additional wind loading.  

 

Tilt, the angle between the horizon and the 

collector is important to seasonal performance.  A 

general rule for systems that operate all year 

round is to install the panels at a tilt angle equal to 

the latitude of your location, which for Kitchener 

Waterloo is 43.5 degrees.  Summer only 

applications will use a shallower angle, latitude 

minus 15 degrees.  Winter biased applications 

should target a more aggressive angle of latitude 

plus 15 degrees or even straight vertical.  

 

System Size  Budget 

1kilowatt  $10,000 - $15,000 

2 kilowatts  $15,000 - $22,000 

3 kilowatts  $22,000 - $28,000 

4 kilowatts  $27,000 - $33,000 

Costs for PV systems have been decreasing at a modest rate over 

time.  The most common size for installation in the city is between 

2-4 kilowatts, a balance between roof availability and budget.  As 

you can see, the value per watt is generally better for the larger 

systems.   

 

Tracking systems are more expensive by about 10-20%. 

Track 

Optimum fixed 

 

 
Shallow angle  

for summer 

 

Steep angle 

for winter 

 




