
SITE LOCATION: DR. FRANCIS CRANG PARK

EDMONTON’S CLIMATE DATA

CHALLENGES AND OPPORTUNITIES
Edmonton’s cold and dry climate presents many challenges towards designing for comfort in buildings; as 

a result it allows for unique building opportunities and heating strategies. As aforementioned, 

Edmonton is very cold and dry. This restricts buildings to closed environments year-round, as well as 

having thick walls to hold several layers of insulation. Furthermore, designing with intent to passively 

heat the building is crucial. This challenge led to the opportunity of utilising a ventilation system in the 

form of a wall on the south side of the library. Another opportunity that arose was the ability to 

create a facade out of several different types of aluminum hexagon panels. The benefit of these panels 

is that they are able to transition between different types of panels very smoothly due to their high 

surface area to volume ratio, as opposed to other shapes that can grid a surface such as triangles and 

squares. Additionally, hexagons provide a story-telling aspect for the building, as the ventilated wall 

can represent the way bees bunch up with and move one another during the cold to create warm air 

through friction within the hive. 

HexaGain
GINA SINGH, JEFFERY LI, MATHEW SONG, AND EUNICE SHIN



HexaGain THERMAL EXPERIENTIAL GOALS

INTERIOR VIEW OF FIREPLACE 

SOUTH ELEVATION LONGITUDINAL SECTION

EAST ELEVATION LATERAL SECTION

3
5
0
0

SECTION 1
2

A1 A4

A2

SECTION 2
3

A3

INTERIOR VIEW FROM RECEPTION DESK



GRADE

150mm Concrete Slab

100mm Radiant Floor

Slab Insulation

ICF Blocks

Structural Rebar
Form-a-Drain

Crushed Rocks

Back-Draft Damper for

Cold Air Exiting Interior Space

Back-Draft Damper for

Hot Air Entering Interior

Space

50mm Rigid Insulation

13mm Interior Finish

8mm Aluminum

Hexagonal Cladding

2mm High

SHGC Anti-Condensation

Coated Single-Pane Glass

50mm x 50mm

Steel Girt System

50mm Air Gap

200mm Masonry Wall

Horizontal Girt for
Air Gap Enclosure

Air Register

Mechanical Fan for
Circulation in Air Gap

Base Trim

Expansion Joint

Bedding Course

Pavement

Sub-base
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EXPLODED DIAGRAM

CLIMATE RESPONSE DESIGN: VENTILATED WALL

AIR CIRCULATION DIAGRAMS

SOUTH VENTILATED WALL ASSEMBLY WITH DAYLIGHTING WINDOWS

EXPLODED DIAGRAM DETAILS

SOUTH VENTILATED WALL ASSEMBLY

DETAILS

South Facade Ventilated Wall Assembly with Daylighting Windows Exploded Diagr

13mm Gypsum Board Finish
50mm Rigid Insulation

200mm Grout-filled CMU Wall

Air-tight Window Casing

Triple Glazed Low E 
Daylighting Window

2mm High SHGC Anti-Condensation 
Coated Single-Pane Glass

50mm x 50mm Steel Girt System

8mm Aluminum Hexagonal Cladding

50mm Air Gap

Front View
SCALE 1:20

Isometric View
SCALE 1:20

SECTION 2-2
SCALE 1:10
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8mm Aluminum Hexagonal Cladding

2mm High SHGC Anti-Condensation Coated Single-Pane Glass

50mm x 50mm Steel Girt System
200mm Grout-filled CMU Wall

50mm Rigid Insulation

13mm Gypsum Board Finish
Air-tight 
Window Casing

Triple Glazed Low E Daylighting Window

50mm Air Gap

Exploded View

13mm Gypsum Board Finish

50mm Rigid Insulation

200mm Grout-filled CMU Wall

2mm High SHGC Anti-Condensation 
Coated Single-Pane Glass  

8mm Aluminum Hexagonal Cladding

50mm Air Gap

Front View
SCALE 1:20

SECTION 1-1
SCALE 1:10

Isometric View
SCALE 1:20

1 1

South Facade Ventilated Wall Assembly Deta

13mm Gypsum Board Finish

50mm Rigid Insulation

200mm Grout-filled CMU Wall 50mm Air Gap

2mm High SHGC Anti-Condensation Coated Single-Pane Glass
8mm Aluminum Hexagonal Cladding

50mm x 50mm Steel Girt System

Heat gain passive strategies are critical in Edmonton. Through COMFEN and Climate Consultant 

analyses, the South facade receives maximal direct sunlight. Thus, a ventilated wall assembly is 

incorporated there for improved heat gains. As the sun heats up the enclosed air gap between the 

exterior glass and the grout-filled CMU wall, the warm air travels downwards the space and enters 

the interior through a back-draft damper. Simultaneously, cold air from the inside enters the air 

gap near the roof through a reversed back-draft damper. A mechanical fan is installed at the top 

of the wall assembly to create forced ventilation which pushes incoming cold air downwards in the 

air gap to complete the cycle.

PRECEDENT

The Nature & Environment Learning Centre is an Energy Neutral Building in Amsterdam which 

utilizes placements of South-facing Trombe Walls. The air between glass and masonry gets easily 

heated and thus provide warm air for interior heating. It incorporates interior operable slats to 

allow slab-heated fresh air to warm the interior when needed [6]. 

Name: Nature & Environment 

Learning Centre (NME)

Location: Netherlands 

Architect:  Bureau SLA 

Date: 2015

EXTERIOR SOUTH VIEWHexaGain

A1. VENTILATED WALL ASSEMBLY SECTIONAL DETAIL



8mm Aluminum Hexagonal Cladding

2mm High SHGC Anti-Condensation Coated

Single-Pane Glass

Facade Connection Plan View Detail

200mm Masonry Wall

50mm Rigid Insulation

13mm Gypsum Board Interior Finish

20mm OBS Panel

Pressure Plate

Glazing Gaskets

50mm x 50mm

Steel Girt System

50mm Air Gap

Air/Vapour Barrier

230mm EPS Foam

490mm 690mm
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152.4mm

8mm Aluminum
Hexagonal Cladding

Metal Flashing

EPS Foam

20mm OBS Panels

13mm Interior Base
and Wall Finish

Detail

Fasten with Nails

Foam Sill Sealer

Capillary Break

Sealant

Vapour/Air Barrier

GRADE

150mm Concrete Slab

100mm Radiant Floor

Slab Insulation

ICF Blocks

Structural Rebar
Form-a-Drain

Crushed Rocks

Expansion Joint

Bedding Course

Pavement

Sub-base
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8mm Aluminum Hexagonal Cladding [2]

Tyvek (Water/Vapour/Air Barrier)

20mm OSB
ESP Foam

13mm Interior Finish
20mm OSB

25mm Interior Finish

Prefabricated Wood Roof Truss

600mm on centre [3]

12mm Plywood

PVC Roofing Membrane

Air Vapour Barrier

2 Layers 90mm Rigid Insulation

 Parapet Flashing
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A5. FACADE CONNECTION DETAILA4. PARAPET DETAIL DETAIL CALLOUT LEGEND

CLIMATE RESPONSE DESIGN: AIR TIGHTNESS

A3. VESTIBULE DETAILA2. FOUNDATION & WALL ASSEMBLY DETAIL

One simple yet fundamental concept for passive heating strategies is 

air-tightness. Throughout the entire building envelope, air and vapour barrier 

systems are constructed on the exterior of the insulation to control the 

exfiltration of moisture-laden air. Furthermore, aside from the ventilated south 

wall that brings in warm air, all other exterior walls are constructed as 

Structurally Insulated Panels (SIPs) walls. They demonstrate high thermal

 resistance and minimal air infiltration through their use of continuous insulation 

and ensuring tight joint lines, especially at corners and roof connections. A 

vestibule is also installed at the entrance of the library to trap air and minimize 

heat loss by reducing the in-flow of exterior cold air.
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