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INTEGRATED DESIGN PROCESS
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PROJECT CONTEXT

TORONTO, ONTARIO

. ASHREA Climate Zone..................6
. Heating Degree Days (base 65°F)......... 6698
. Cooling Degree Days (base 65°F)....... 427
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SITE CLIMATE

WINTER WINDS

SUMMER SOLSTICE

WINTER SOLSTICE SUMMER WINDS
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PROJECT CONTEXT
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MILLION PEOPLE IN TORONTO PROPER
MILLION PEOPLE IN GREATER TORONTO AREA

INFLUX OF APPROX. IMMIGRANTS PER YEAR
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PROJECT CONTEXT
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PROJECT CONTEXT
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DESIGN GOALS

ECO-CONSCIOUSNESS

\

LOW ENERGY

CONTEXT + COMMUNITY
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LOW CARBON

ECONOMY + RESILIENCE

DYNAMIC DESIGN
+ ACCESSIBILITY

OCCUPANT COMFORT
+ HEALTH




BUILDING FEATURES

VEGETATED RAIN SCREEN

RECLAIMED WOOD CLADDING ——
PV PANEL SHADING DEVICES

i, - SOLAR ENERGY GENERATION

N/ m+——— (OMMUNAL GREENHOUSE
RAIN GARDEN
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PASSIVE VENTILATION
EXTERIOR LIVING SPACE

-FLOOR THERMAL MASS

WHEELCHAIR ACCESSIBILITY
HIGH GLAZING RATIO ON SOUTH FACADE

SUPER INSULATED ENVELOPE
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PROPOSED SITE PLAN
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PROPOSED SITE PLAN
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PROPOSED SITE PLAN
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BASEMENT FLOOR PLAN

BASEMENT BASEMENT
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BEDROOM BEDROOM
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LEVEL ONE FLOOR PLAN
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LEVEL TWO + THREE FLOOR PLANS
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ROOF PLAN
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NORTH + SOUTH ELEVATION
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EXTERIOR DESIGN

Thermally Modified Beetle Kill Ash Wood
COR-TEN Vegetation Living Walls
Window Shading Devices With Solar Panels

Integrated Water Run-off System (Fins)
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EXTERIOR DESIGN
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LANDSCAPE DESIGN

= o *  Aesthetics + Occupant Health
5 - \ *  Building Becomes Part Of Nature
4; .E. = ) S * Permeable Paving
Q!L:-* = . = = * Native Drought Resistance Planting
= ! * Low Maintenance + Water Usage
= * Integrated Rain Water Run-off System
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LANDSCAPE DESIGN
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INTERIOR DESIGN

Emulate + Reflect Natural Elements
Light Penetration + Diffusion
Integrated/Built-in Furniture

Open Concept Design

Healthy + Durable Materials

Eastern Pine 24 . . .



INTERIOR DESIGN

MATERIAL CRITERIA

* RAW MATERIALS
Resource Management / Recycled or Reclaimed Products /
Organic Materials / No use of VOC Emitting Materials

* DURABILITY
High Life Expectancy and Warranty

» WASTE
Waste Management Programs / Recyclability / Biodegradable

““} Declare. @
GREENGUARD m
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A O DR

DAYLIGHTING

*  Occupant Health

* Reduce Pollution and Energy Consumption

* (Consolidate Service Spaces

* Living Spaces Access to Light

* Diffused light — North facade

*  Window - Wall Ratio for Energy Efficiency
 Overheating (Summer) + Solar Heat Gain (Winter)

Eastern Pine 26 . m . .
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ENVELOPE DESIGN

GREENHOUSE

N
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LOWER
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S —= - DESIGN STRATEGIES

E : *  Durable Enclosure

<l - Material and Construction Cost

. - = e Maximize Living Space

| R~  Ease and Speed of Construction
e Multiple Function Components

. { * Acoustical and Fire Properties
ans S
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ENVELOPE DESIGN

Accessible Roof - —| e
SR -
rmrhmaEmmamL )y, 0 === Bulk Water Layer
I s ===== Drainage Layer
M7 B Thermal Control Layer Envelope Air Leakage
w e Air Control Layer ACH50 < 0.6
Above Grade Wall -~ .

=) i i Bl | S| SO System Type Thermal Resistance
il E‘vmﬁf | w:: Roof Accessible Flat Roof R-73
= = E““ e Above Grade Walls Structurally Insulated R4
® Panels
Bl Basement Walls Insulated Concrete Forms R-30
It Basement Wall Slab Floating Concrete Floor R-30
I Windows Passive House Grade U-0.17
Slab
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ENVELOPE DESIGN

L Drainage Layer BASEMENT SLAB - POLISHED CONCRETE FLOOR (R-30)
' """ Air Control Layer Structure: 4" Polished Concrete

""" Bulk Water Layer )
! Heat: 6" XPS Insulation

----- Thermal Control Layer
Air.  Concrete + Poly. Barrier

Moisture:  Crushed Gravel Underlay
Polyethylene Barrier

5 Anc.hi.)r Bolt - L
. “Gravel Backfill . e L
. Tape Footing Joint-+"I-\F

Capillary Break Membrane
'[“@ P T BASEMENT WALL — INSULATED CONCRETE FORMS (R-30)

LT Structure: 8" Concrete
"f"l'.'l'"'l'-r'-f-l--!-l--rr-rr

222+ et [g. AARN NRARAE AR NN Heat: (2)3.25" EPS- ICF
' Ry Air:  EPS + Concrete

“Drain Tilei, " . "ol k

e Moisture: Gravel Backfill
Dimple Drainage Mat
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ENVELOPE DESIGN

Bulk Water Drain

Glass Railing

Catchment Drain
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: |
"""" Drainage Layer o] '
ge Lay a7 T Wy
-------- Thermal Control Layer : : N
: ; Y-
-------- Air Control Layer It !
1-13116"

Structure :
Heat :
Air :

Moisture :

Structure:
Heat :
Air :

Moisture :

9.5" Engineered Wood Joists
9.5" Cellulose + 8” XPS (Ext.)

ZIP Sheathing System + AB/WB Self
Adhered Membrane

2 Ply SBS Membrane
AB/WB Self Adhered Membrane

6.25" Structurally Insulated Panels
5.5" EPS Core + 3" Mineral Wool (Ext.)
SIPs + Tyvek House-Wrap

Wooden Cladding (Rain Screen)
Tyvek House-Wrap
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ENVELOPE DESIGN

------- Bulk Water Layer
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ENVELOPE DESIGN

Above Grade Wall to Roof
W =-0.0325 Btu/hr ft °F

Floor to Above Grade Wall
W =0.0980 Btu/hr ft °F

Above Grade Wall to Walkout Terrace
Y =-0.0977 Btu/hr ft °F

Continuous Exterior Insulation
Eliminate Framing Factor
Maintain Thermal Continuity

Assessed Locations with THERM



ENVELOPE DESIGN

Moisture Resistant (ICF)

Vapor Open Assemblies

Exterior Insulation

Transitions and Joints Air Sealed

Assessed Enclosure with WUFI Pro

ROOF SHEATHING
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CONSTRUCTION + QUALITY MANAGEMENT -

CONSTRUCTION AND QM STRATEGIES

*  (onstruction Quality Management Plan Developed (QM3) TRUE NORTH DESIGN — EASTERN PINE
) ] Q3 - QUALITY MANAGEMENT PLAN
e Construction Schedule Qutlined Vet Mamber 10

Version Date: 03/24/16
* Eastand West Above Grade Wall Construction Procedure Developed

*  Green Rating Checklists Included
*  PHUIS + Checklist
»  ENERGYSTAR Inspection Checklist
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SPACE CONDITIONING

Mitsubishi CITY MULTI ASHP System
Multi-Split Variable Refrigerant Flow
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DOMESTICHOT WATER

Condensing Unit ———; " NN DN\ SEES NS o ol
= \ DOMESTICHOT WATER == =
F E = ~ *  ASHP Integrated / ) : A\
% » Demand Initiated Recirculation Sk | 3 u
\ o ‘\ . .
\ o -
Branch Circuit Controller 7 | Built-in Backup Heater | —m—
5 i 1
.jm 3 | | ==
= =
7 x Indoor Units T > g
|~ H, \ —
T~ Illllll>

. ! o

HYDRA-DAN DAIKIN ALTHERMA DHW UNIT 202
BOOSTER UNIT (52.8 GAL) Level 2

[—=]
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VENTILATION

2012 IRC Ventilation Requirements

A0 | .
7{ ) ? Fresh Air | = Supply Balanced Continuous Ventilation @ 72 C(FM
ﬁ% == jw e Per Unit
dl :
= HRV Unit
%‘ ComfoAir System
jIe3 2 * 92% Heat Recovery
fi “%Tﬂ_ | —F—‘f”, , == *‘ -1 *  Noise Reducing Silencers
| O § = Tk O | Return
| = — ﬁa JE *  Flexible Ducts
N I | -
m=tt e COMFOAIR 200 HRV
=1 =S
Basement
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ENERGY ANALYSIS

1. CODE COMPLIANCE MODEL

D

% OF IMPROVEMENT

3. DESIGN MODEL

2. OPTIMIZATION MODEL

4. REMRATE MODEL
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ENERGY ANALYSIS

Eastern Pine vs. Ontario Multi-Unit Average (kBTU/SF)

59.3 kBTU/SF

Ontario multi-unit average

18%

63%

17%

1%

Lighting and Appliances
® Water Heating
® Cooling

Heating

17.3 kBTU/SF

50%

15%
Eastern Pine

34%
1%

* 100.2 MMBTU/yr (with PV)
* 152.4 MMBTU/yr (without PV)
* 70% Reduction from Ontario Average

Total Generation: 52.2 MMBTU/yr

50 PV panels (890 sf)
Tilt 30°

6 PV panels (total 107 sf)

Eastern Pine 40 . . .



ENERGY ANALYSIS

Final Design Model vs. Code Compliance Model

Peak cooling load (BTU/sf/h)

Peak heating load (BTU/sf/h)

Annual cooling demand (kBTU/sf/yr)

Annual heating demand (kBTU/sf/yr)

PH

Passive House Institute US

v

0 5 10 15

Final design model PHIUS+ 2015 target

25 30

® Code compliance model

35

HERS® Index
‘ More Energy
150
Existing 140
Homes

130

120

110
100
90

Standard
New Home
100

80

TARGET HOME (66-71)
60

EASTERN PINE WITHOUT PV (46-50)

EASTERN PINE WITH PV (28-32)

LEED 20
22 Points 10

0

v Less Energy
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FINANCIAL ANALYSIS

LAND COST
$400,000.00

18%

TOTAL COST
$2,297,390.55
$369.18 /ft2

DHW+ WATER
FIXTURES
8%
HVAC
6%

WINDOWS +DOORS
6%

LIGHTING
3%

APPLIANCES
5%

SITE MAINTENANCE
5%

LANDSCAPE
2%

INSULATION

5%
FEES
19%

Eastern Pine
Construction Cost
§$1,315,613
$211.41 /ft?

STRUCTURE

Code Compliant 18%
Construction Cost
51,158,057

$186.09/ft?

EXT. FINISH
5%

INT. FINISH SYSTEMS ROUGH-IN
15% 5%

Eastern Pine 42 . .



FINANCIAL ANALYSIS

COMPONENT PAYBACK
Years
waconw I MONTHLY AFFORDABILITY ANALYSIS

Insulation 17 Unit Unit Cost Expect Afford
_ Income Ratio

Windows 21

Final Design [
$264,200 $58,000 37%
MONTHLY OPERATION

Whole Building $402,043 349%

“Utility ™ Maint
Ity alitenance Eastern Pine 43 . E .



FINANCIAL ANALYSIS

30 YEAR LIFE-CYCLE COSTS

(with PV Costs/Payback)

56

Y

S MILLIONS

52

VY

Year 1 2 3 4 5 6 7 8 9 101 1213 141516 17 18 19 20 21 22 23 24 25 26 2/

| Eastern Pine " Code Compliant

29 30
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ECO-CONSCIOUSNESS
“Through innovative design, the form, fabric, and function of Eastern Pine

=
=
N
—
—
O
=
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develops a connection between inhabitants, their home, community, and the

natural world.” — True North Design

E/ \
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SUMMARY

»  HVAC Specifications: Mini-Split indoor units for heating and cooling and ASHP DHW
system with integrated VRF system. Mitsubishi -PURY-P72TKMU Outdoor unit.

Electric resistance backup heaters. eresvonee | q N |

*  Ventilation: HRV
[ehnder ComfoAir200 with 92% Heat Recovery

Exterior wall (exposed to air) R24 (Rsi-4.33) R20 (Rsi-3.55) R42 (Rsi-7.4) B T "‘-§.§» == 5
Exterior wall (exposed to earth) R20 (Rsi-3.55) R20 (Rsi-3.55) R29 (Rsi-5.1) -% [ I
Roof R31 (Rsi-5.46) R49 (Rsi-8.63) R73 (Rsi-12.9) B = — s B2
Slab R10 (Rsi-1.76) R15 (Rsi-2.64) R32 (Rsi-5.7) 1 t )
Window U-0.32 (U1.82) U-0.27 (U1.53) any SHGC U-0.17 (U0.97), SHGC 0.57
Skylight U-0.49 (U2.78) - U-0.17 (U0.97), SHGC 0.37
Door U-0.32 (U1.82) Opaque: 0.17, <1/2 lite: 0.25, >1/2 lite: 0.3 U-0.28 (U1.6), SHGC0.56

Table 9.0.1. 0BC 2012 and ENERGYSTAR v3.1 requirement [2] [3]
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