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Sustainable Architecture

A Guide for Architects and Specifiers




Introduction

In contemporary architecture, shade structures serve a dual purpose: elevating design while delivering passive
environmental control. By reducing solar heat gain, glare and surface temperatures, they enhance thermal
comfort and extend the usability of outdoor spaces. As performance expectations rise under frameworks

like Section J of the NCC and sustainability ratings such as Green Star and WELL, shade structures must be
specified not only for form but for their measurable contribution to occupant wellbeing and energy efficiency.

Shade structures are purpose-designed assemblies that intercept direct solar radiation to moderate heat gain,
glare and surface temperature. They fall into three broad families:

e architectural or structural systems such as fixed horizontal overhangs, freestanding canopies and tensile
membrane frames;

e facade-integrated solutions including brise-soleil fins and external blinds; and
e lightweight, demountable options like retractable awnings, shade sails and modular umbrella-style canopies.

Each type offers distinct architectural attributes, such as shading, wind resistance, maintenance profile and
structural integration, and must be selected with reference to the orientation, site conditions and user needs of
each project. This guide provides support to architects in the specification of shade structures, encompassing
typology, materiality, durability, compliance and performance considerations.



Functional and environmental benefits of shade

External shading is a highly effective passive design strategy,
intercepting solar radiation before it reaches glazing and
building surfaces. By preventing direct heat gain at the facade,
these systems outperform internal shading systems, which
allow solar energy to enter the building envelope before being
absorbed or reflected. As a result, external shading significantly
reduces cooling demand typically by 5-15% depending on
building orientation, glazing ratio and climate zone.?

Equally important is the role of shade structures in supporting
visual comfort and functional usability. Shading structures
adjacent to glazed facades help control glare and daylight
penetration by blocking direct beam sunlight while allowing
diffuse light to filter through. This reduces luminance contrast
around glazing, minimising visual fatigue and improving
occupant wellbeing, particularly in environments that demand
sustained visual focus such as offices, classrooms and
healthcare settings.

Beyond the building envelope, shade structures are essential
for creating comfortable, functional outdoor spaces.
Canopies, pergolas and tensile membrane structures
transform terraces, courtyards, walkways and rooftop zones
into usable areas throughout the day. One of the most
practical applications of shade structures in Australia is in
school playgrounds and outdoor recreational areas. In regions

with high solar exposure, such as northern Queensland or
Western Sydney, play equipment and surfaces can become
dangerously hot during summer months.

In addition, shade structures help mitigate the urban heat
island effect by reducing surface temperatures and solar
heat absorption in built-up environments. By reducing direct
solar radiation on hardscapes and facades, shade structures
lower ambient air temperatures and support broader climate
resilience strategies in urban design.

Key takeaways: Benefits of shade structures

e Supports passive design strategies and improves
building thermal performance.

e Enhances daylight and glare control thus
reducing reliance on artificial lighting.

e Creates functional outdoor spaces by providing
sun and weather protection all year round.

¢ Mitigates urban heat island effect by reducing
surface temperatures and re-radiated heat.

External shading is a highly effective passive
design strategy, intercepting solar radiation before
it reaches glazing and building surfaces.




Common types of shading structures

Architectural and structural systems

These are typically fixed or semi-permanent systems that form

part of the building or site infrastructure or are sometimes
standalone, freestanding structures. Examples include:

¢ Fixed horizontal overhangs: Simple, passive shading

above glazing; requires precise sizing based on sun angles.

Freestanding canopies and shelters: Independent
structures that offer all-weather protection for building

entrances, pedestrian walkways and outdoor gathering areas.

Tensile membranes and framed fabric structures:
Lightweight yet capable of spanning large areas,
tensioned structures use durable, flexible membranes,
such as PTFE (polytetrafluoroethylene), HDPE
(high-density polyethylene) or PVC-coated textiles,
stretched over supporting frameworks. These systems
are precisely engineered to maintain structural stability
under wind pressure and point loads.

Facade-integrated systems

These systems are embedded into the building envelope
and are primarily used to control solar gain, reduce glare and
enhance energy performance.

¢ Brise soleil (fixed fins): Horizontal or vertical shading
elements, often in aluminium or composite materials; fixed
geometry based on solar modelling.

Example of a shade sail structure. Source: Ricky Richards.

Double-skin facades with embedded shading: Ventilated
cavities with adjustable blinds or perforated panels for
thermal buffering and glare control.

External blinds: This category includes high-performance
textile systems and Venetian blinds mounted externally

to glazing. Fabric blinds are guided via side channels or
cables. They can be either motorised or manually operated
and can be integrated with building management systems
for automated control in response to sun position and
internal temperature needs.

Lightweight and demountable systems

Ideal for temporary, seasonal or flexible use cases. These
systems are cost-effective and easy to install:

Retractable awnings: Extendable fabric structures for
windows or open areas; may be motorised or manual.

Shade sails (tensioned fabric): Shade sails are tensioned
fabric canopies designed to provide sun protection in
outdoor areas. They require engineered fixing points to
maintain membrane tension and must be carefully detailed
to manage wind uplift forces and allow for effective water
drainage.

Modular umbrella-style or pop-up systems: Used in
hospitality or public settings for fast deployment and spatial
flexibility.




Designing shade structures

Sun angle and orientation

Sun angles vary throughout the year and must be considered
when designing shade structures. In temperate climates,
north-facing facades receive high-angle sun (~75°) in summer
and low-angle sun (~30°) in winter. Fixed horizontal overhangs
are effective here, blocking summer heat while allowing winter
solar gain. East and west facades, subject to low-angle sun

in the morning and afternoon, require vertical louvres or deep
verandas.

Freestanding shade structures should also be positioned and
angled in response to sun angles to ensure effective coverage
throughout the day. Accurate sun angle modelling ensures
orientation-specific solutions tailored to local conditions.

Tailored shading approaches

Where shading is integrated into the building envelope,
shading strategies should respond to facade orientation.
North-facing elevations suit horizontal elements like overhangs
or adjustable louvres, while east and west facades benefit
from vertical screens or deep projections to block low-angle
sun. For other orientations, flexible solutions, such as operable
shading, can help manage variable solar exposure.

Freestanding shade structures, such as canopies and tensile
membranes, offer flexible solar protection independent of the
building envelope. These systems are particularly effective for
shading transitional or open spaces and must be specified
with high UV-blockout materials that are UV-stabilised,

tightly woven and resistant to degradation. This ensures they
not only perform reliably over time but also provide critical
protection for users against harmful UV radiation.

Daylighting

Shading must balance solar control with daylight access.
Overly dense shading can lead to poor interior illumination and
increased reliance on artificial lighting. To preserve daylight,
systems such as spaced louvres, translucent textiles and/or

angled fins can diffuse or redirect light while reducing glare
and heat.

Compliance

Shading structures must comply with a range of regulatory
standards. Wind loads should be calculated in accordance
with AS/NZS 1170.2, particularly for cantilevered, freestanding
or tensile systems subject to uplift and lateral forces. Materials
must meet fire performance standards, such as the AS 1530
series, with additional requirements applicable in bushfire-
prone areas (e.g. BAL-rated zones under AS 3959).

Shading projections can contribute to compliance with
Section J of the NCC Volume One by reducing solar heat gain
and improving the overall thermal performance of the building
envelope. Local government approvals may also be required
under planning schemes, particularly for structures impacting
setbacks, streetscapes or heritage zones.

Aesthetic integration

Attention to design detailing, such as colour and fabric
selection, framing materials and finishes and curved or tapered
profiles, enhances the visual quality of the structure. Facade-
integrated shading systems can be seamlessly incorporated
into the building envelope to maintain architectural cohesion
while delivering high-performance solar control.

Fabric shade structures support the integration of organic
geometry and dynamic lines, creating contrast with rectilinear
architecture. Their ability to span large areas allows for
expressive, sculptural forms that enhance the visual identity of
a built environment.

Maintenance requirements

Shading systems must be designed with long-term
maintenance and environmental exposure in mind. Operable
systems require motors, sensors and routine servicing, while
fixed structures generally demand less upkeep but still require
periodic inspection.

Designs should incorporate safe access for maintenance,
such as hinge-down mechanisms or ladders and allow for
regular checks for UV degradation, corrosion and fabric
tension. To prevent water pooling, debris accumulation or pest
nesting, horizontal elements should be angled and integrated
with effective drainage solutions.



Choosing the right materials

Framing

Structural framing is key to both load capacity and durability

in shade systems, with aluminium and steel being the primary
materials. Aluminium is lightweight, corrosion-resistant and
ideal for coastal or humid environments. It can also be anodised
or powder-coated for added protection and visual appeal.

Steel, usually galvanised or stainless, is preferred for high-load
or impact-resistant applications as it provides greater rigidity for
large or wind-exposed structures.

Textiles for fabric-based systems

Materials such as PTFE-coated fibreglass, PVC-coated
polyester and UV-stabilised HDPE meshes are commonly
used for tensile structures, awnings and retractable systems.
These fabrics must be evaluated for tensile strength,

fire performance and UV resistance. Breathability and
permeability are also key considerations, influencing both
occupant comfort and structural wind load behaviour. Proper
tensioning and edge detailing are essential to prevent flutter,
pooling, or fabric degradation over time.

Rigid shading surfaces

Rigid shading surfaces, such as extruded aluminium louvres,
timber panels or glass fins, are often used in fixed or facade-
integrated systems. While these systems typically offer longer
service life than fabric alternatives, they tend to be heavier,
less flexible in form and may introduce higher structural loads.
Their application is most appropriate where permanent solar
control and architectural expression are primary drivers, rather
than temporary or adjustable shading.

Measuring performance

In all cases, materials should be specified based on
environmental exposure, design life, maintenance

requirements and the desired balance between shading,
daylight access and thermal control. Below are several key
performance metrics commonly associated with shading
structures.

e Solar heat gain coefficient (SHGC) quantifies how much
solar radiation is transmitted through the system as heat;
lower SHGC values indicate higher shading effectiveness.

U-value measures the rate of thermal transmittance through
the shading assembly and is particularly relevant for insulated
or double-skin systems.

Visible light transmittance (VLT) evaluates how much
daylight passes through, influencing both interior illumination
and visual comfort. For external fabric systems, these values
are determined by openness factor, weave density and
material composition

Environmental impact and sustainability

To support environmental outcomes, specifiers should
prioritise materials that are UV-stable, low in VOCs and
durable under prolonged exposure. Material lifespans
vary; HDPE fabrics are UV stabilised and resistant to both
hot and cold temperature extremes and thus can last

10 years or, while powder-coated aluminium frames may
last over 25 years with proper care. Preference should be
given to products with low embodied carbon or recycled
content, backed by certifications such as GECA or Global
GreenTag.

Where possible, systems with documented product
stewardship pathways, such as BEP-certified uPVC or
take-back programs, should be selected to align with
circular economy principles and reduce end-of-life waste.




Specifying high-performance shade fabrics with Ricky Richards

The success of modern shading structures depends not only on form and function, but also on the material system specified.
Fabric selection is critical in meeting structural performance requirements, aesthetic intent and long-term environmental resilience.
For architects and specifiers working across education, commercial and recreational sectors, Ricky Richards offers a technically
robust and versatile range of shade fabrics engineered specifically for Australian conditions.

Coolshade and Ferroshade are high-performance mesh fabrics manufactured from UV-stabilised, high-density polyethylene
(HDPE). These products are designed to withstand prolonged UV exposure, tensile loading and environmental stressors typical
of open-air installations. Coolshade, supported by a 12-year warranty, is suited to medium-duty shade sails in playgrounds,
schoolyards and community spaces.

Ferroshade, constructed from knitted HDPE round monofilament yarn, is a commercial-grade fabric offering higher durability, zero-
maintenance performance and a 15-year warranty, making it appropriate for large-span applications such as car parks, aquatic
centres, sports facilities and horticultural windbreaks. Coolshade exhibits high shade factors, while both fabrics offer dimensional
stability and resistance to mould and degradation, making them reliable components in long-life external shading solutions.

For tensioned fabric structures and retractable systems requiring watertight performance, Bochini is an architectural-grade PVC
textile with fire-retardant and fungicidal properties. It is waterproof, UV-resistant and designed for both temporary and permanent
installations such as marquees, tensile membranes and retractable roof systems. Backed by a 10-year warranty, Bochini supports
creative design flexibility with 11 colour options, including Colorbond®-inspired finishes and three blockout variants for projects
requiring total light exclusion. Its high strength-to-weight ratio and fabrication compatibility make it well suited for membrane
architecture and engineered fabric structures.

Fluo2Max is a high-spec architectural membrane engineered for long-term performance across shade structures, car parks,

and walkway covers. Available in Type 1 and Type 2, both backed with 20-year warranties, it balances durability with refined
aesthetics. Architects will appreciate its clean, modern finish supported by a TiO, prime coat and dual-sided PVDF topcoat,
delivering excellent UV resistance, colour stability, and ease of maintenance over time. The 3-metre width minimises joins, creating
a seamless look while reducing fabrication time.

With fire-retardant treatment, direct high-frequency weldability, and high visible light transmission, Fluo2Max offers design flexibility
without compromise, making it the ideal choice for functional and visually impactful tensile structures.

Ricky Richards distinguishes itself through technical integrity, product transparency and end-to-end specifier support. The
company'’s products are underpinned by third-party testing, detailed datasheets and long-term warranty assurances. In addition,
local stock availability, fabricator relationships and application-specific guidance help streamline the specification process from
design development through to project delivery.



Fabric shade structures support the integration
of organic geometry and dynamic lines, creating
contrast with rectilinear architecture.
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