Green Affordable Housing Summit

Breakout 1C — Innovative Green

Jim Steele, CEO

Windsor Essex Community Housing Corporation
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= CHC provides well maintained,
safe and affordable community
housing in a respectful and fair
manner. We are leaders in the
housing sector and contribute
to the development and
support of strong communities
in the city of Windsor and the
county of Essex.




CHC Quick Facts

, 8 Ba = Over 4,700 units under direct
‘¥ CETE e management; over 300 rent
- | supplement

= Three programs — Former Public
Housing, Family Non Profit, Senior
Non Profit

= Qver 700 buildings




CHC Quick Facts

Building Type

High Rise apt(10 floors or more)

Mid-rise apt (w elevator 6-9
floors)

Low Rise apt (w elevator) 2-5
floors

Townhouses/walkups

Houses

Average Age

1974

1978

1970

1974
1976
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# of Units (4708)

1024

969

128

2327
260



Seek Sustainable Partnerships

= CFL resident exchange PN
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= Partnerships with SHSC CORPORATION
GLOBE initiatives. _ |
= Multi-residential recycling . —
programs with Essex GLOBE
Windsor Solid Waste

www.globeservices.ca

Authority.
= Community Gardens
= Tenant Engagement



AulanléniAnlbn

Now House Windsor 5



Presenter
Presentation Notes
In the fall of 2007, Jim Steele, the CEO of Windsor Essex CHC, contacted Lorraine Gauthier, President of Work Worth Doing asking for more information about Now House their near zero energy retrofit of a wartime home in East York, Toronto. 
  The Now House Windsor 5 project was conceptualized  and was a natural fit with CHC’s  focus on the sustainability and sound energy management practices.
Now House R  Windsor 5 tested  5 different energy reduction models to find the most cost effective approach to reducing energy costs in CHC’s portfolio.
The Five post-war bungalows in the Bridgeview North community underwent deep energy retrofits to reduce energy bills, save carbon and create homes that are warm and environmentally healthy to live in.  With the help of solar panels, two of the five houses goal is to have an annual energy cost of zero. 



CMHC¥SCHL

= CMHC contacted CHC regarding ongoing
work elsewhere. This resulted in a call to
the Now House ©.



Now House

= Retrofitting existing older houses into net zero
energy homes — homes that produce as much
energy as they use on an annual basis.

= We needed to identify the most cost-effective,
net-zero energy retro fit model for future
application to similar homes in the CHC
portfolio.



Now House

Lorraine Gauthier and Work Worth Doing chose a 60
year old wartime house as their first project.

The similar layout and footprint, coupled with a million
such houses in Canada. If proven successful provided
opportunities to replicate the Now House process.


Presenter
Presentation Notes
The Now House Project was the inspiration of the design firm Work Worth Doing. They were one of the 12 winning teams from across Canada in the Canada Mort­gage and Housing Corporation’s net zero energy healthy house competition, later called EQuilibrium Sustainable Housing Initiative. Now House designed the zero energy retrofit of a wartime bungalow and were the only winning team addressing the urgent issue of retrofitting Canada’s aging housing stock. Three years after the competition, Now House is one of six teams to have completed their project.
Since then, the Now House team has completed nine near zero energy houses in four cities. They are currently planning zero energy retrofit projects in Hamilton, St. Catherine’s, Vancouver and Mexico. Their ambition is to inspire the zero energy retrofit of one million houses across Canada.



Net Zero — How



Presenter
Presentation Notes
Air Sealing and Insulation Air sealing and insulation are the most cost effective ways to improve energy efficiency. Air sealing stops cold air from entering the home in winter and keeps hot air out in summer.  
The energy audit and the infrared imaging helped identify where  the homes were leaking energy and helped us assess where air sealing and insulation would be required.
 
Air sealing
Caulking, weather stripping and spray foam was used to seal all air leakage identified in the energy audit.
Insulation 
Attic  Two inches of foam insulation were sprayed on the floor of the attic providing an insulation value of R12. Cellulose spray foam was added on top to increase the insulation value to a total of R50.


WALL INSULATION



Presenter
Presentation Notes
Exterior walls, ground floor and second floor exterior walls were insulated from the inside. (
 They were prepared for cavity fill spray foam by drilling a series of holes in the walls. Holes were drilled between studs in the top and mid point in the walls. Approximately 4” of spray foam were added to the cavity. The holes were then plugged, plastered over and sanded in preparation for painting. The walls now have an insulation value of R24. 
Basement 
There is a lot of preparation required for insulating the basement. All equipment had to be moved away from the basement walls, for example, duct work, the electrical panel, water meter, laundry sinks, and plumbing pipes. This is done so that a complete air barrier can be created when the walls are spray foamed, therefore, permitting no thermal bridging.
The basement walls were examined and all cracks filled prior to insulating. Flaking paint, dust, cobwebs or debris were scraped from the walls. Prior to applying spray foam, 2 x 3 wood frames were built on the interior of the basement walls. The frames were built allowing a 1” airspace between the wall and the frame. This space allows spray foam to flow behind the frame. 
 



EMERGY STAR Appliances

* Refrigerator

» Gas range

* Front-loading washer
* Gas dryer



Presenter
Presentation Notes
The time to replace windows and doors is after the home has been air sealed and insulated. If your home is still leaking energy, new windows will not make a lot of difference. 
The windows were replaced with ENERGY STAR rated, double glazed, argon filled, low-e glass windows. They provide greater comfort, create less condensation and transfer much less heat into the house in summer. The doors were also replaced to improve the level of insulation and improve the home envelope seal.
Siding replacement
The old vinyl siding was replaced with cement board siding. Cement siding is extremely durable and long lasting, resistant to fires, insects and rot. It stands up well from wear and tear associated with extreme climates and provides the appearance of wood siding without the maintenance


ENERGY-SAVING LOW-F“R

ALIGHTS FIXTURES
4



Presenter
Presentation Notes
Appliances, Lighting, and Water Use 
How much electricity we use depends on our lifestyle and on the energy efficiency of the appliances, lighting and water fixtures in our home. ENERGY STAR rated appliances, new CFL lighting and water-saving fixtures can greatly reduce both electricity and gas usage
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Now House Windsor 5

Heating and Cooling
Systems

5

Different approaches
for each model



Fankless water heater
sHligh effigi@ncy central A/C.

a s :
- -

High efficiency hydronic furnace
Heat Recovery Ventilator
Tankless water heater

High efficiency central A/C


Presenter
Presentation Notes
Once the insulation  was completed, the heating and cooling required to keep  our homes  comfortable was greatly reduced. The heat load was recalculated in order to determine the size of the new HVAC system. 
 
A gas fired, hydronic forced air heating system was installed to work in conjunction with the solar thermal system. Without a hydronic heating system, the solar thermal system cannot be used to augment home heating; it could only be used for heating hot water. The furnace is referred to as a clean air furnace as it includes a built in heat recovery ventilator (HRV). The purpose of the HRV is to ensure ventilation in the home. Now that the house is air tight, and air is no longer coming into or out of the home through leaks in the home envelope, the air must be mechanically ventilated to ensure good air quality.

Tankless water heater.
We chose a tankless system to eliminate standby energy losses normally associated with a typical hot water tank. This tankless system heats water only when there isn’t adequate heat provided by the solar thermal system. The system provides hot water for heating and domestic hot water use. 




Model 1 -

1307 Rankin Avenue, Windsor, ON (Model 1)
Retrofit:

Base Model +

High efficiency tankless water heater
High efficiency central A/C

High efficiency hydronic furnace

Heat Recovery Ventilator

igh efficiency hydr'ﬁr:l-: furna

eat Récovery Ve
I ankless ‘waler heater

ghtioh effllincy central AJC.

lator

] |




Analysis Results Model 1

Pre-retrofit

Post-retrofit

% Change

Cost Savings

GHG Reduction

Electrical Consumption

6594.12kWh

5305.22 kWh

19.5 %

$131.56

283.56 KgCO2e

Gas Consumption

3050.613 m3

1733.852 m3

43.2 %

$405.25

2441.45KgCO2e

Water Consumption

246.27/m3

117.62 m3

52.2 %

$34.22



High efficiency forced air gas furnace
Heat Recovery Ventilator

Tankless water heater

High efficiency central A/C

Solar photo voltaic system 2.1 kW



Model 2 -

Retrofit: 1301 Rankin Avenue, Windsor, ON (Model 2)

Base Model +
High efficiency forced air gas furnace

High efficiency central A/C

High efficiency tankless water heater

Heat Recovery Ventilator

2.1 kW solar photovoltaic system



Analysis Results Model 2

Electrical Consumption Gas Consumption  Water Consumption

Pre-retrofit 8382.14 kWh 4127.286 m3 459.87 m3
Post-retrofit 4802.38 kWh 1647.025 m3 166.43 m3
% Change 42.71 % 60.1 % 63.8 %
Cost Savings $362.63 $749.09 $78.06

GHG Reduction 787.55 KgCO2e 4598.73KgC0O2e
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1291 RANKIN AVE

- High EﬁIGIEFIC:,f hydronic furnace D &

'H'

- Solar thermal system plus storage tank
« Solar photovoltaic system 2.1 kW
» New EHEHGT-:EIHR windows, @
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High efficiency hydronic furnace ~ Heat Recovery Ventilator
Tankless water heater ~ High efficiency central A/C

Solar thermal system plus storage tank

Solar photovoltaic system 2.1 kW

New ENERGY STAR windows


Presenter
Presentation Notes
Solar photovoltaic panels  Solar photovoltaic panels (PV) convert the sun’s power to electricity. Electricity from the panels can be used in the home in a net metering arrangement with excess electricity credited to the electric bill or be grid-tied in which case all energy is sold to the local utility. The PV panels on this house are grid-tied and the Feed-in-Tariff of 80.2 cents/kWh will offset the remaining cost of energy and produce a positive cash flow.
 Solar thermal system for home heating and hot water. 
We installed a closed loop solar thermal system to supplement heat to the hot water tank and the home heating system (used in conjunction with the hydronic furnace). By “closed loop,” we mean a system of piping that circulates a liquid (either water or anti-freeze, in our case it’s glycol) through a self-enclosed system. We chose an evacuated tube style solar thermal collector that contains heat-conducting rods. The rods act as heating elements for the glycol. This collector is smaller and more efficient than traditional flat plate collectors. An evacuated tube has had the air removed to create a vacuum, which results in a very low heat loss once the inside coating has absorbed the solar radiation. A pump moves the glycol through a loop into the solar collector and out again through the collector’s evacuated tubes. The sun-warmed glycol flows into a heat transfer tank where it warms the cool water heading to the hot water tank and the heating system. The glycol then re- turns to the pump and again flows into the solar collector without ever mixing with the home’s water. 
We used a closed loop system with glycol because winter temperatures often go below freezing  in  Windsor Ontario. 



Model 3

Retrofit: 1291 Rankin Avenue, Windsor, ON (Model 3)

Base Model +
High efficiency tankless water heater

High efficiency central A/C

High efficiency hydronic furnace

Heat Recovery Ventilator

Solar thermal system

2.1 kW solar photovoltaic system

Windows

WPMODEL THEEE.. '\
i 12913AN|4N AVE_

ST

ss Water healer
cy centraINC‘
- Solar thermal system plu storage tank
» Solar photovoltaic system 2.1 kKW
» New ENERGY STAR windo -vs




Analysis Results Model 3

Electrical Consumption Gas Consumption  Water Consumption

Pre-retrofit 10703.64 kWh 3189.614 m3 214.40 m3
Post-retrofit 1692.14 kWh 718 m3
% Change 84.19 % 77.5%

Cost Savings

GHG Reduction



* Heat RecoVvE

. Tankless Wi HEE‘

High efficiency forced air gas furnace
Heat Recovery Ventilator

Tankless water heater

High efficiency central A/C



Model 4 -

= 1283 Rankin Avenue, Windsor, ON (Model 4)
= Base Model +

= High efficiency forced air gas furnace
= Heat Recovery Ventilator

= Tankless water heater

= High efficiency central A/C




Analysis Results Model 4

Electrical Consumption Gas Consumption  Water Consumption

Pre-retrofit 5432.28 kWh 3312.986 m3 165.44 m3
Post-retrofit 3900.40 kWh 1468.859 m3 193.78 m3
% Change 28.2 % 55.6 % -17.1%
Cost Savings $155.18 $589.76 -$7.54

GHG Reduction 337.02 KgCO2e 3419.26KgCO2e



« High e pcy forced air gas furnace
» Heat ry Ventilator
«Tankl ter heater ==L

‘ , POEt monltorlng phase the following WI|| be added
» High emmmcy central A/C.

Post monitoring — following has been added
High efficiency forced air gas furnace

Heat recovery Ventilator

Tankless water heater

High efficiency central A/C



Model 5 -

= 1275 Rankin Avenue, Windsor, ON (Model 5)
Retrofit:

Base Model (excluding 4 appliances)

In June 2010 the following was added;

High efficiency forced air gas furnace High effici
efficiency central A/C

Heat Recovery Ventilator

v —




Analysis Results Model 5

Electrical Consumption Gas Consumption  Water Consumption

Pre-retrofit 12557.28 kWh 2912.440 m3 229.93 m3
Post-retrofit 10373.50 kWh 1516.136 m3 166.30 m3
% Change 17.4% 47.9 % 27.7%
Cost Savings $228.55 $420.25 $16.93

GHG Reduction 480.43 KgCO2e 2588.94KgCO2e



The Five Retrofits after one year of operation showed considerable savings
from a utility, economic and emissions perspective. The following table is a
summary of our findings.

Model Electrical  Electrical PV **pPV Gas Gas Water GHG
House Reduction Savings Electrical Earnings Reductio Savings Reduction Reduction
Generation n (KgCO2e)
1 19.5% $131.56 n/a n/a 43.2 % $405.25 52.2 % 2725.01

2 42.7 % $363.63 655.99kWh $526.10 60.1 % $749.09 63.8 % 5530.60

3* 84.2 % - 552 kWh  $463.70 77.5% - - -
4 28.2% $155.18 n/a n/a 55.6 % $589.76  -17.1%#  3756.28
5 17.4 % $228.55 n/a n/a 47.9 % $420.25 27.7% 3069.37

* Savings have been influence by the absence of occupants due to the house functioning as
a demonstration house.
** The PV generation & earnings represents three months of data only.

# Negative value represents an increase in usage.


Presenter
Presentation Notes
Instead of calculating saving using the equation: Savings = Last year’s usage – This year’s usage
 
When we normalize for weather, using regression analysis we use the equation: Savings = How much energy we would have used this year – This year’s usage.
 
Each house was analyzed separately in that we looked at the energy uses and determined that the gas use was associated with the heating months of the year, therefore heating degree days (HDD) was applied, while with electricity due to the central air conditioning was affected by the predominately cooling months of the year, therefore cooling degree days (CDD) was applied.
 
Using degree days obtained from Environment Canada for Windsor, Ontario we applied HDD to 6 months (November to April) and cooling degree days (CDD) to the other 6 months (May to October). Degree days were applied to each house over a number of baseline temperatures, to determine the optimal temperature at which the houses require heating or cooling.
Using R2 to determine the best correlations between degree days and energy consumption, regression analysis was applied to the energy bills. On houses with R2 values less than
0.75 no regression analysis was applied as there were no correlations between degree days and energy consumption.


Post Retrofit

NHWS5 EGH- Pre-Retrofit EGH Post-Retrofit
Model 1 18 77
Model 2 35 79
Model 3 28 79
Model 4 55 81
Model 5 55 74

Model 2 proved most
v' cost effective

v’ energy savings

v’ operating savings
v CO2 reduction



Presenter
Presentation Notes
Electrical utility data for 12 months show customer paid utility: $1,420 – customer was paid by utility $ 1,770



Impact

= Saving Energy

v'in all five houses

v’ 2 houses achieving net-zero energy cost

= Simplified the process of replication

" Improved affordability



Testing 5 different energy
reduction models for potential
application to 125 other homes.

Provide range of templates for
easy replication.

NHWS5 employed 15 Windsor
companies during the retrofit.

Building materials and products
were purchased locally wherever
feasible.

ONTARIO /.

POWER AUTHORITY

CITY OF ,NDSOR

CANADA

Now House




® First Now House
e Near net-zero energy retrofit

e CMHC Equilibrium Sustainable
Demonstration Housing Initiative

e Cost S 85,000 )

Affo rdability 2008 Toronto
From $85 K to $35 K

* Now House Windsor 5
* Model 2 net-zero-energy cost home
2010 * Cost $66,000

Windsor J

* 95 homes in portfolio
e Replicated Model 2 (minus solar)

* 510,730 after grants and rebates $7,182
per house

e Design allows for later installation of soIarj

The addition of solar PV to
the homes would increase
cost per house by $25,000
— approx. $35,000




A net-zero energy cost home for $35,000

" That’s a marketable message and
affordable retrofit process

Lorraine Gauthier
Work Worth Doing Now House project


Presenter
Presentation Notes
Increasing life span – creating jobs
The $10 K to Model 2 adds years to the lifespan of the 60 year old house
Created jobs – NHW5 employed 15 companies in Windsor
Subsequent retrofit of 95 homes over 4 months contributed to local economy
Improved curb appeal
Communication events and open houses
Knowledge transfer


Now House . Windsor 5

= “We are committed to working
with tenants and community
partners to make our portfolio
greener,” said Jim Steele, CEO
of Windsor Essex CHC. “This
project gives us valuable
experience with implementing
energy conservation measures
on our existing single-family
homes. windsor Star Oct 28 2009




Tenant Education

Now House

Resident Survey

= Manual

= Resident Survey
= Watt Watt Tutsi

= Media
engagement,
training of
residents



Presenter
Presentation Notes
Andrea Pearson. graduate student from the department of
Geography, Planning, and Environment at Concordia University, in Montreal
Quebec. conducting a ‘social-technical’ energy study, using the Now House
Windsor 5 Project as case study. 
What is a ‘social-technical’ In most energy related studies that are carried out, focus is given to the technologies and materials used within the building, with little attention given to how the occupants of those building feel and/or interact with the new changes.
However a great deal of information can be learned and shared by the people
occupying these spaces to help improve future projects. Therefore, a ‘socialtechnical’ study not only examines the physical/technical changes within the building, but also considers the feelings and opinions of the people who interact with the space on a day-to-day basis. 


Resident’s Handbook

MEmMmE™

Now House Windsor 5
Resident's Handbook

Sponsored by:

oA

Omtario Power Authority_



Presenter
Presentation Notes
Handbook focused on education concerning gas, electricity and water Our houses use energy and natural resources
Why saving energy is important
How your home has changed
20 MODEL ONE: 1307 Rankin Ave
21 MODEL TWO: 1301 Rankin Ave.
22 MODEL THREE: 1291 Rankin Ave.
23 MODEL FOUR: 1283 Rankin Ave.
24 MODEL FIVE: 1275 Rankin Ave.
25 Reducing residential green house gas (GHG) emissions
26 How to use it
27 Programmable Thermostat, Heat Recovery Ventilator Thermostat, Tankless Water Heater, General Maintenance
28 Tips on saving energy  - lighting, kitchen, laundry, window and doors phantom loads etc.


Market Value

“Project outcome is a cost-effective,
replicable, net-zero energy cost
retrofit process.”

Lorraine Gauthier, Now House

Submission to:

Y net-zero

‘ == ENERGY HOME COALITION


Presenter
Presentation Notes
The Now House Windsor 5 was intended to advise us with real data on what the retrofits would cost and provide data as the value of the revised operating costs after the work was complete



Contact us:

Windsor Essex Community Housing Corporation (CHC)
945 McDougall Street
Windsor, Ontario
N9A 1L9
519-254-1681 extension 3030

www.wechc.com

WWW.Windsor5.com


http://www.wechc.com/
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