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The Problem...

o

Nine dots are arranged as shown. The problem is to link up these nine dots using
only four straight lines which must follow on without rising the pencil from the

paper.
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The Solution...

The message: Think outside the BOX!
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Our Thin Shell

Earth’s Troposphere

90% of the atmosphere is 12 km (40,000 feet) thick. The same
as the distance from the foot of Yonge Street to Hwy 401.
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What a high performance house is...

The Clearsphere Enviro Home
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* Agapé - divine, unconditional and self-
sacrificing affection

* Philios - friendship or generally non-sexual
affection

* Eros - affection of a sexual nature, being “in
love”

clearsphere

building on sustainable cpportunities
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What is “Green” or Sustainability?

“Sustainability”

Meeting the needs of the present without compromising the ability of future
generations to meet their own needs. (United Nations)

“Sustainable Building”

Sustainable homes are designed to reduce the overall impact of the built
environment on human health and the natural environment by:

* Efficiently using energy, water, land and other ., .
resources

* Protecting occupant health
* Reducing waste, pollution and environmental
degradation
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Home Certifications Ontario 0
Energy Certifications/Labels Green Certifications
1. Energy Efficiency 1. Energy Efficiency
2. Indoor Air Quality
3. Water Efficiency
4. Mat’ls & Resources
EnerGuide for New Home R-2000 LEED for Homes
- A rating number on the EnerGuide Scale - threshold certification - four level tier certification
- performance ERS 83 - performance ERS 76
Energy Star for New Homes P oI:HERS 80
- threshold certification 25% better than OBC GreenHouse .
- Builder Option Package or performance ERS 80 -threshold certification Built Green Canada
- ES BOP or performance - four level tier certification
ERS 80 - EnerGuide for New Homes

o o

ENERGY STAR
HIGH EFFICIENCY
ener(Guioe [ HAUTE EFFICACITE

- . BUih aen™
R-2000 House LEED CANADA

CERTIFIED CONSTRUCTION OR HOMES




Timeline - Energy Star (NRCan)
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2000 - New Homes v.1 program launched by

Environmental Protection Agency in US

2005 - ESNHv.1 pilot launched in Canada (NRCan)
2007 - ESNHv.2, full program released

2009 - ESNHv.3 released Energy Star has become successful production
2010 - ESNHv.4 & US ESNHV.2 released builder program in Canada.
2011 - ESNHVv.5, Energy Star Common Chall _
specification afienges.
2012 - ESNHv.6, EnerGuide 83 projected - Constant Program Changes - 4 changes in 5 yrs
2017 - EnerGuide 867 -Uncertainty - NRCan Version 4 or Version 5? 2012
projected to be an ERS 83
- Municipalities

ENERGY STAR - Label Delivery at Occupancy

HIGH EFFICIENCY

HAUTE EFFICACITE

Will current Energy Star builders continue building Energy Star in 20127






ENERGUIDE formula
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R2000=100-20 ,CONSUMPTION

(EGNH 80 R2000 TARGET

= 100-2 () = (SPACE HEATING+DHWH:ELECTRICAL “CONSUMPTION")
(SPACE HEATING+DHWH-+ELECTRICAL “TARGET)

=100-20 = SPACE HEATING CONSUMPTION
SPACE HEATING TARGET
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Two Popular Energy Rating Scales

Type: Single Family Detached Conditioned Floor Area: 4022 square feet Bedrooms: 3
Bsmt: full R16, Slab: R10, Walls: R27, Roof: R50, EnergyStar Appliances, CFL lighting, Solar Air Panel

EG 80 (OBC 12)
EG 73 | EG 83

EnerGuide Scale

e ‘ ,
0 10 20 30 40 50 60 70 80 90 ///100
*EnerGuide includes space heating & defaulted DHW /,/"OBC 09 //'/Upgraded
/" Performance

Home Energy Rating Scale
(HERS) HERS 81 HERS 44

110 100 90 80 70 60 50 40 30 20 10 O

IECC OBCO9 Upgraded Net Zero

Performance
*HERS includes total energy use: space heating & DHW, renewables, electrical load (lighting, appliances, A/C)
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Heat Loss 101

DHL = Conductive Losses + Ventilation

Conduction: Q=A x AT
R

Ventilation Losses = mechanical (HRV)
+

Natural Infiltration (air test)



What does EnerGuide Measure?
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AIC

20% -40%

HRV

AR

HANDLER

ECM

ECM

EnerGuide Scale (ERS)
Includes:

- Envelope R-values (space
heating)

- Air Tightness and Ventilation
- Defaulted Hot Water,

49L @ 130F




Energy and Lighting

heating
W 142 | Healing and
¥ Lighting, cooling
ooking, 44%
and other ,
opplionces |

 33%  Refrigerator |
a 9% i;\
How We Use Energy In Our Homes

{based on nationcl averages)

The largest portion of o utility bl for o
typical house is for heating and cooling.

Energy consumption for all lighting in
the Canada and the United States is
estimated to be about 22% of the
total electricity

North American Consumers and
businesses spend approximately $40
billion a year to light their homes,
offices, streets, and factories. (us DoE)

Advanced lighting technologies can
significantly improve the energy
efficiency of lighting and reduce
energy consumption and costs.

clearsphere
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Canada’s Ecological Footprint

The Globes
Average Ecological Footprints

(hectares)

GLOBAL AVERAGE 2.2

[David Suzuki and David R. Boyd. David Suzuki’s Green Guide , 2008, p.4]



Greenhouse Gas Emissions
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Our annual Greenhouse Gas Emissions closely correlates to EcoEnergy Ratings and automobile

use in 20 existing Ottawa homes. Part of a CMHC study.

Total Greenhouse Gas Emissions
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Reducing Energy = Reduced CO )

Energy Conservation and CO2 Savings in a Home
Energy Conservation Measure CO Saving (imperial tons/yr)

Gas Qill Electric | Gasoline

Replace 10 75-watt incandescent light
bulbs with 23 watt compact 0.7
fluorescents
Replacing typical 1987 refridgerator 0.4
with energy-efficient 2007 model — — ' —
Replacing a 65% efficient furnace or 20 3.0
boiler with 90% efficient model ' ' - -
Replacing single glazed windows with
triple-glazed, dual low-e, argon filled 1.0 1.4 3.7
windows

Installing a solar water heating system 0.8 1.4 4.9 _
Super insulating new houses or major 5 3 2 4 10.8 )
renovations

Eliminating two car trips per week _ _ _ 7.8
Replacing average vehicle with hybrid

' — _ _ 26.6
vehicle
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Generation Losses

Source
100%
Fuel Energy
57% - 70% 8% - 16% 25% - 35%
Generation Losses Transmission and Electricity reaching
Distribution Losses your home

Only 1/3 of fuel source energy reaches your
home as electricity.
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Smart Metering .

I Hignest price (On-Peak)
Time-of-Use Pricing (TOU)* Mid price (Mig-Peak)

| Lowest price (Of-Peak)

MIDNIGHT

Summer Rates (May 1 - October 31)

In the summer, we traditionally have just one peak period in
the middle of the day between 11 a.m. and 5 p.m. This is
mainly due to air conditioning use during the hottest hours
of the day.

Noon !

MIDNIGHT
Winter Rates (November 1 - April 30) aiE
The winter gives us two peak periods. This is because our

days are shorter and in the morning when most people get

up, lights and appliances are turned on and heating systems 5
are turned up. The pattern repeats later in the day around

the dinner hour. NoON!!

MIDNIGHT

Weekends and Holidays (All year)
Demand, and electricity prices are lower on weekends and
holidays - as well as overnight.
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Decision Management

Continual interrelationship
between constraints




Right Sizing HVAC System

An accurate heat loss of a building calculated using R-values of a building
assembly, its air leakage rate and mechanical ventilation load on the

coldest day of the year (Outdoor design temperature historically 2.5% of
the time). I.E. Toronto (-18°C or 0°F)

Comfort in a home is highly dependant on the temperature of its
surfaces rather than that of the air.

It is important to
“‘Right Size” your
mechanical equipment.

When you increase the
insulation and air seal, the
heating/cooling load is
reduced for the same house.
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Mechanical Systems

Understand Your I\/Iechanlcal System

* Ensure system is balanced and
mechanicals are working at
optimal performance.

A

* Homeowners need to know what
the equipment is, basically how
it works and what to do to
maintain it. Like getting an oil
change for your car.
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How does LEED Define a Green Home?

Indoor
Air

e Healthy

Comfortable

Durable
Site Materials Energy Efficient

Environmentally
Responsible
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Solar Water Heating .

@ Sell-Liminng Solar Collector

One, Two, Three or Four Collectors

. fhe Solf Linssing Soler Colfocton®
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How it Works

Solar Appliances
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SRCC OG 300
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Project profile .

() LEED®x LEED Facts
',\‘ “J HomesinConads = - . -

i g ) Rodeo Fine Homes - Lot 25
Newmarket, ON

Rodeo Fine Homes

LEED for Homes
Cass Study Parlicipant

: 43 HERS Rafing s » ~* o :f,.‘_' : . _ Target: Platinum

Sustainable Sites

| '68% Yearly reduction in natural gas
consumption over provincial code
: 34 LEED Platinum Homes - Canada’s
. Greenest Community

Water Efficiency

Energy & Atmosphere
Materials & Resources
Indoor Environmental Quality

Innovation & Design
Awareness & Education

Locations and Linkages




Average electricity use per capita clearsphere
(kilowatt hours)

*p 6. David Suzuki and David R. Boyd. David Suzuki’s Green Guide , 2008.




Average water use per capita clearsphere
(cubic meters)

*p 6. David Suzuki and David R. Boyd. David Suzuki’s Green Guide , 2008.




Average amuont of CO, generated by clearsphere
energy use per capita (metric tons)

p 7. David Suzuki and David R. Boyd. David Suzuki’s Green Guide , 2008.




Average size of new homes in the U.S clearsphere
(square feet)

*p 22. David Suzuki and David R. Boyd. David Suzuki’s Green Guide , 2008.




clearsphere

Major uses of energy in homes in Canada

*p 25. David Suzuki and David R. Boyd. David Suzuki’s Green Guide , 2008.




Sustainability is...

Process not Product

Workshops . .
“Rating Generic Definitions
Syatam®
+
cr’z’r:;;“t Detailed Features
lErgatal:l Built inte Target
I
-
Design Innevatieons Built inte
Specifieatiens
| FasdbDatk
i from
Gragnd
Ensrgy Ratsr
. Feedbacsk fram
Build

Site Inspeestions

FIMAL INSPECITOHNS
Testing
&
Certification

clearsphere
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The INTEGRATED DESIGN PROCESS
Charrette Photo




Goals of the Charrette

* Review the plans and modeling info as to the potential

* |dentify and review potential energy improvements to
the plans

* |dentify areas that need more research
e Review first cost implications
 Discuss potential sponsors/partners and identify roles

* KISS - Keep it Simple Saugeen!
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-50 walls

R

S-11 SuperStud
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Potential Partners

*INAC — funding secured
*CMHC —in discussions
*Hydro One — in discussions

Sustainable Housing Foundation Sponsors
*Roxul Insulation
*EnerWorks Solar hot water
*PowerPipe (DWHR)
*Uponor
*VVanEE
*Your Solar Home
*Dow sheathing — in discussions
*PV manufacturer — to be approached
*Windows — to be confirmed
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Options Agreed Upon

*R50 walls, R70 ceiling, R22 basement, R10 underslab
*Heat recovery ventilation (high eff. fully ducted)
*Drain water heat recovery

*Solar Hot water in 1 (roughed in on 7)

*No A/C needed

*Thermal storage off peak (Electric Hot Water Tank)
*Baseboard’s on second floor or not (unit 1)

*Solar air panels to heat top floors of the unit one
*One home a net energy positive home

*Seven near zero passive homes
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Charette
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Concept Drawing - KISS ’

CONCEPT DRAWING

KISS METHOD
’E]
R 70 \\
\ [ ~ ELECTRICAL HOT WATER TANK (CHARGES THERMAL STORAGE "OFF PEAK",
_
R 50 gl @ SOLAR THERMAL PRE HEAT.

@ PUMP STATION.

. . 4y 6" OVER POURED SLAB TO STORE OFF PEAK ELECTRICITY
1 " AND HEAT UNDER SIDE OF FIRST FLOOR.

L&) (5) HIEFF. HRV C/W ECM. FULLY DUCTED SYSTEM PROVIDES
hg =’ HEATING LOAD FOR SECOND FLOOR 5B 2 KW HEATER.
(6) DRAIN WATER HEAT RECOVERY
(6)
(6)
NOTES
-
| @ - SOLAR PREHEAT "ROUGHED IN" FOR EAVERY UNIT
(3 - SOLAR READY TUBE ROUGHED IN FOR EVERY UNIT

r;qul

[ 6o 06 6o oo 06 0 o0 d |

R10
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Total Household Energy Use

*

E
ENVELOPE and LELCOT;[')CAL
SPACE HEATING T

15% MINIMUM REDUCTION
< LIGHTING

<> APPLIANCES

<> AIR CONDITIONING

DOMESTIC

RENEWABLES HOT WATER

<> SOLAR SPACE HEATING
< SOLAR HOT WATER

<> PASSIVE SOLAR DESIGN
<> DRAIN WATER HEAT
RECOVERY
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Solar Hot Water Collectors




LEED Platinum clearsphere
Solar Air Collectors o
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Water Efficiency

Low Flush Toilets

Low Flush Shower Heads



Drain Water Heat Recovery Unit
“Power Pipe” 3

Warm/hot drain water

*Concept has been known for over
40 years

* As liquid falls down a vertical
section of pipe, it clings to the
inner surface in a very thin film

GREEN ENERGY

*The energy from this film readily Power-Pipe® heated water

transfers through the copper and
into the cold water that is in the
outer coils

Incoming

*The result is the cool coil flow is cold water

heated, while the warm drain flow
is cooled

*MUST be vertical for this to i)

NP :
happen Copyright RenewABILITY 2008 Cooled drain water
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Combined Energy Factor .

Calculation of Combined Drainwater Heat Recovery and Water Heater Energy
Factors for Equal Flow Plumbing (i.e. Plumbed all the water in the house except the
kitchen sink and outdoor service)

Water Heater Make S5V Bosch Inst. Electric
Water Heater Model S0SMWH 125F % LTMO300
Recovery Efficiency (n_r) 75.0% 80.0% 100.0%
Energy Factor for Water Heater Only (E_f) 53.0% 78.0% 891.0%
First Hour Rating (gallons) a24.0 MLA, 51.0
Rated Maxirmurm Flow (usgpm) WHEN 27 MAA,
Input [MMBETU/hr] 34.0 M4, 32.0
Yolume [gallons] a0.0 117.0 30.0
owerPins e D | E f Combined E f Combined E f Combined
Model 9.5 lom with Y% Reduction on DHW (Combined First Hnur (Combined Ra.ted (Combined First Huur
Nurmbar equal flow Energy Consumption | DHR & Water Rating DHR & Water| Maximum | DHRE & YWater Rating
(n. DHR 9.5) Heater) (gallans) Heater) Flow {usgpm) Heater) (gallans)
Wiater Heater Only 50.0% g4.0 /0.0% 2.7 21.0% 51.0
F3-30 35.3% 23.6% 71.0% 136.2 101.3% 4.4 115.9% g2.7
H3-3h 43.7% 25.9% /3.3% 145.3 105.5% 4.8 120 6% 90.k
FH3-42 45.53% 29.7% 75.3% 162.3 109.5% 5.2 124.5% 95.h
H3-45 52.1% 32.1% J7.2% 175 4 113.5% 5.k 128 5% 1065
H3-54 55 4% 34 .1% /8.68% 1585.5 116.9% b1 1532 0% 114 .4
H3-B0 55.3% 35 9% 80.3% 201.5 1201 % b.5 135.2% 1223
H3-BR B0.9% 37 5% 81.7% 214 6 122 9% b9 138.1% 13503
H3-72 G3.1% 35.9% 832.9% 227 B 125 6% 7.3 140 3% 138 2




Anatomy of Heat Loss
In an OBC Home 0

WY Ndows

Easement

Why'alls
Zeilings

Cioors

Weantilation



Energy SaVing Matrix clearsphere

o

Saugeen First Nations

Saugeen First Nations Energy Saving Matrix

Unit Type Design HeatLoss  Consumption (kWh) Consumption (LP) Energuide # Estimated Cost (Space and DHW)

End Unit|9,748 bth/h 2.857 kw 8218.5 85 5986
Middle Unit|7,179 btu/h 2.104 kw 5555.6 86 5787

End Unit|5 748 bth/h 2.857 kw 1447 8 85 51,086
Middle Unit|7,179 btu/h 2.104 kw 1183.9 86 5888

The Design Heat Loss of the End unit as modeled = 9,748 BTU/hr.

The Design Heat Loss of the Middle unit as modeled = 7,179 BTU/hr.

Chart Key

Proposed R70 atiic, R44 Roxul + 1" XTPS walls, R22 full crawlspace, R10 Type |V under slab, 80% ASE HRY, 0.92 EF High Efficiency DHWT, 2.0 ACH
Construction or hetter.

Notes

Propane consumption for space and domestic hot water heating only.
Propane costincludes , customer charge & delivery charge averaged at $0.75/L and electricity at $0.12/KWh.
All propane calculations are based on typical usage patterns and are consistent across models, actual usage may vary.

The above heat loss calculation refers to a house with most windows facing north. 1tis the responsibility of HVAC contractor to oversize to local
design conditions and building codes. These numbers are meant for guide line purposes only.

Calculated by, N ALPHA-TEC
m CONSULTING &
CONSTRUCTION
12 Rowley Ave., Taoronto, ON
TEL 4154855724 FAX 416-486-9385
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Heating and Ventilation




90H-V ECM
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Premium features that make all the difference

Fresh alr
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PLATINUM _
Included with the 90H-V ECM, Platinum is the

Heat Recovery Com
Ofers suparor sMclency by

most evolved wall control on the market. Fully

waming M Incoming Fea, programmable, it features an impressive choice

colder alr In the wimer befora i
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as well as an appealing, customizable LCD display.

SMART Mode Features

* Automatically comtrols ventilation

* Uses indoar humidity level and outdoor
temperature to modulate ventilation

= Triggers humidifier or dehumidifier
(with optional module)

* Displays errorcode to simplify
troubleshooting

* Reduces callbacks and provides peace of mind
for your customers
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Competition as a Motivator

The primary goal of the Green is 50: Builders’ Challenge is to encourage

builders to adopt systems engineering approaches to the design and construction
for a large portion of all their housing and reward them as they move along the
continuum toward net zero energy.

The challenge is initially aiming for a 50% reduction in total home energy
consumption.

A Program that Fits Canadian Market Needs

Measuring Exemplary Energy Performance — HERS 50 or better

HERS 80 HERS 50

110 100 90 8 70 60 50 40 30 20 10 O

IECC OBCO9 Upgraded Net Zero
Performance



Builders Participating

Green is 50

Builders’
Challenge

LEITK'{‘“:?)"S:"’JPMES” D
ral
Starlant

OCREATION
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What does the Challenge Do?

GREEN IS 50: |
BUILDERS CHALLENGE 5]

« Through the Green is 50 Builders’ Challenge builders . S |
have an easy way of differentiating their homes. " 4 :ﬁff
» Y
'

« Participating manufacturers help them do that with
energy efficient products that reward them with a lower
energy score, which is easy for consumers to understand.

The Sustainable Housing Foundation was founded from the Green

is 50 Challenge

i SUSTAINABLE
FOUNDATION

The following are examples...



This home meets the

Built by:

Conditioned floor area:
Estimated annual energy usage:
Natural Gas Consumption
Green House Gas Emissions

Estimated average
monthly energy bill:

&
& c.-""f

Lenard Hart

Greenis 50
Builders’
Challenge

W1 cresnet

CANADIAN RESIDENTIAL ENERGY SERVICES NETWORK

clearsphere
@

Green Park Homes

2,815 square feet

1,820 m3
11.9 Tonnes

$69.00

September 24th, 2009

Director, Sustainable Housing Foundation

Greenpark Princess Margaret Hospital Lottery Home
Rated by: Clearsphere Consulting
Rating Conducted: January 21, 2008

This rating is available for homes built by leading edge builders who have chosen to
advance beyond current energy efficiency programs and have taken the neAstep

on the path to full sustainability. v d
Your Home is <J >

110 100 90 80 70 60 50 40 30 20 10 O
IECC OBCO06 Builders Challenge Net Zero Energy

2004 75 50

This house is rated using the Home Energy Rating System (HERS), property of RESNET of Oceanside, CA. The Green
is 50 Builders’ Challenge is a Pilot Program sponsored by CRESNET and delivered by Clearsphere.



This home meets the
Greenis 50

Builders’

Challenge

19F cresnet

B el LN 2

Built by: Garden Homes - Stonehaven

Conditioned floor area:
Estimated annual energy usage:

2,695 square feet

Natural Gas Consumption 1, 695 m?
Green House Gas Emissions 8.54 Tonnes
Estimated average

monthly energy bill $64.30

Lenard Hart September 241, 2000
Director, Sustainable Housing Foundation

1034 Bob Scott Court, Newmarket, Ontario
Rated by: Clearsphere Consulting
Rating Conducted: August 25, 2008

This rating is available for homes built by leading edge builders who have
chosen to advance beyond current energy efficiency programs and hﬁe
taken the next step on the path to full sustainability.

Your Home is <]

110 1 90 230 70 60 40 30 20 10 O
IECC OBC 06 Buiders Cha'enge Net Zerc Energy
2004 75 50

Tris house |s rated using the Home Erergy Rating System (HER2), property of RESNET of Oceanside,

CA. The Geeen is 50 Sulicers' Chadenge I3 2 Plict Program sponscrec by CRESNET anc delvered by
Clearspnere,
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Sustainable Buildex

MAGAZINE 2

1ail: john@sbmagazme.com
www.SBMagazine.ca ..
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v

building on sustainable opportunities

CONSULTING | EDUCATING | CONSTRUCTING

hank You

info@clearsphere.ca



