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Ventilation
Window opening 

•                               should include any restrictors, 
and take into account any security, noise or air 
quality issues which reduce opening area 

• Windows should only be modelled as open when 
rooms are scheduled to be occupied, unless secure 
openings are provided 

• Internal doors can be included and open as 
modelled as open during waking hours to 
improve cross-ventilation

Summary - Ventilation & Acoustics

Open (free) areas 



Key overheating risk factors in homes

• Single aspect 
• No cross-ventilation – so 

openings need to be larger 
• Large areas of glazing 

• Greenhouse effects 
• Solar gain has large radiative 

component which is not 
removed with ventilation 

• Limited ventilation 
• Restricted openings due to: 

• Health and safety concerns (tall 
buildings) 

• Noise 
• Poor air quality

Summary - Ventilation & Acoustics

Open (free) areas 
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Dynamic Thermal Modelling

Building location & orientation 
Inputs include:

Internal / external shading 
Facade thermal properties

Internal gains 
Room types 

Weather files for site 
Occupancy profiles

Open windows/vents 
Mechanical systems



Design & Fixed Parameters

Internal gains 
Room types 

Weather files for site 
Occupancy profiles

Design Parameters Fixed Parameters 

Building location & orientation 

Internal / external shading 

Open windows/vents 

Facade thermal properties

Mechanical systems
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Internal / external shading 

Open windows/vents 

Facade thermal properties

Mechanical systems
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Building location & orientation 2- Thermal Performance
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Building location & orientation 3- Thermal Performance
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3b- Thermal PerformanceBuilding location & orientation 
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Building location & orientation 4- Thermal Performance
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Building location & orientation 

Internal / external shading 

Open windows/vents 

Facade thermal properties

Mechanical systems
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Window - Opening 200 mm

1Internal / external shading Facade thermal properties
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Window - Opening 200 mmWindow - Opening 100 mm

2Internal / external shading Facade thermal properties
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Window - Opening 100 mmWindow - Opening 60 mm

3Internal / external shading Facade thermal properties
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Window - Opening 60 mmWindow - Opening 40 mm

4Internal / external shading Facade thermal properties
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Window - Opening 40 mmWindow - Opening 40 mmWindow - Opening 60 mm

5Internal / external shading Facade thermal properties
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Solar Shading & Daylighting
Internal / external shading Facade thermal properties
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Internal / external shading Facade thermal properties
External shading - The effect of balconies on thermal gains 
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External shading - The effect of balconies on thermal gains 
Internal / external shading Facade thermal properties
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Internal / external shading Facade thermal properties
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4 Gallery 7 Balcony 5 Gallery

BS12354 - Airborne sound insulation against outdoor sound
Internal / external shading Facade thermal properties
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1 Plane Facade 2 Gallery 3 Gallery

4 Gallery 7 Balcony 5 Gallery

BS12354 - Airborne sound insulation against outdoor sound
Internal / external shading Facade thermal properties
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Internal / external shading 

Open windows/vents 

Facade thermal properties

Mechanical systems
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Mechanical systems - Baffled Window - Air Flow
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Mechanical systems - Increased Pressure Smaller Openings
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Trickle Vent - Block 15&16

Summary

- Trickle vent attenuator to be an equal size for all window types
- Trickle vent foam element to be:

475mm x 230mm x 37mm
- Timber battens to be fixed each side of the trickle vent foam element, positioned by using trickle
vent slots within frame as the datum point. Timber batten must butt up to window frame.
- Timber batten proposed to be 38mm x 32mm, 1 mm groove in soffit board will create 37mm
internal bulkhead height.

[1]

[2]
-

[1]

[2]

[3]

[4] 2]

[5]

Depth of foam to be 240mm is proposed from edge of cross timber, this will allow a slot within
soffit board to be an equal distance the internal edge of the reveal for all window types. This will
mean a small void between the window frame and attenuator element will exist. This void will
allow for site tolerances such that lining up the window slot with the attenuator slot is not as
critical. Is this void acceptable?

This void will also allow for tolerances in the vertical placement so as not to be as critical.
Mach’s experience on the Phase 1 development was that the distance from the top of the frame
edge to the upper edge of the reveal varied from window to window. The solution was
to fix a metal “L” bracket to the window frame which was a set distance below the slots
cut in the frame. Having a void between the frame and attenuator will allow for tolerance in
where using a timber batten of fixed size will cause the distance of to vary according to each
windows tolerance.

Type 6 window will have a maximum span between timber batten of 660mm, is this
acceptable, or will a middle timber batten be required in position of the blue line?

Similarly to [ above the vertical lining of the reveal varied slightly from window to window, it
is therefore proposed to provide the soffit board such to fit within the opening of the concrete.
The lining of the reveal should be sequenced after the soffit board, such that a good seal can be
achieved between the two.

It is considered that the soffit board will be designed such that it will end flush with the cross
timber batten (option 1) and Option 2 is not preferred.

Comments / Questions

( )
( )

A, below
B, below

A,
B

Type 5 Type 7

Type 6 Type 9660

A

B

Proposed zone for a void

Option 1

Option 2

Title:

Project:

MACH Products, Trelawney House, Bristol, BS2 8PS
Phone/Fax: 0117 944 1388

Client:

Date: Rev: Sheet:

016.03.2015

Trickle Vent Comments

Swansea Innovation Campus -
Building 15 & 16

Galiford Try

Mechanical systems - Facade Vent
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Internal / external shading 

Open windows/vents 

Facade thermal properties

Mechanical systems

Agenda



MACH  
Group Holistic Design

Open windows/vents 

Open	Window	–	12dB	Sound	Insulation	

Agree	
65%	

Disagree	
35%	
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Open windows/vents - Three Open Windows
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Open windows/vents - Huge Windows
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Open windows/vents - Single Pivot Open Windows
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Open windows/vents - Single Partially Open Windows
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Open windows/vents - Sash
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Open windows/vents - Top Hung
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Napier University carrying out the biggest study into the acoustics 
performance of open windows over 425 separate tests.

Open windows/vents - Real Data
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- Measured LevelsOpen windows/vents 



MACH  
Group Holistic Design

Open windows/vents - Sound Angle
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- Measured LevelsOpen windows/vents 
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Open windows/vents - Acoustics Fins Used In China
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Open windows/vents - Acoustics Fins Used In China
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Open windows/vents - Acoustics Fins
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Open windows/vents - Acoustics Fins

MACH GroupMACH Group



Building location & orientation 

Internal / external shading 

Open windows/vents 

Facade thermal properties

Mechanical systems

Agenda
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Our Honeycomb Attenuator Box 
integrates facade ventilators within 
outdoor benches, flower containers, 
play boxes, or steps, cleverly disguising 
a potentially ugly attenuator, freeing up 
the internal spaces and enhancing the 
architectural appeal of naturally 
ventilated buildings. We bring a greater 
precision to acoustic modelling and 
designs, so that we only mechanically 

ventilate those facades that actually 
need it. This also reduces a building’s 
embodied energy, by avoiding over-
specification of acoustic solutions and 
materials.Our research-based approach 
has led us to investigate the acoustic 
performance of cross laminated timber 
(CLT) framed construction as a 
sustainable alternative to concrete and 
steel structures. Our experience has 

allowed us to build in-house expertise 
in this low carbon material, and we 
have applied the lessons we learnt to 
other educational and community 
projects.

OUR APPROACH

Open windows/vents - Attenuated Opening
MACH Products
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Open windows/vents - Attenuated Opening
MACH Products
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Open windows/vents - Attenuated Opening
MACH Products
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Design Parameters 

Building location & orientation 

Internal / external shading 

Open windows/vents 

Facade thermal properties

Mechanical systems



Design & Fixed Parameters

Internal gains 
Room types 

Weather files for site 
Occupancy profiles

Design Parameters Fixed Parameters 

Building location & orientation 
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Facade thermal properties

Mechanical systems



Dynamic Thermal

Building location & orientation 
Inputs include:

Internal / external shading 
Facade thermal properties

Internal gains 
Room types 

Weather files for site 
Occupancy profiles

Open windows/vents 
Mechanical systems

Modelling



& Acoustic ModellingDynamic Thermal

Thank you


