Engineering a Sustainable
Built Environment

ADVANCES IN DAYLIGHT SIMULATION

A joint event by the CIBSE Building Simulation Group and the
CIBSE Daylight Group

Why is Daylight design the Cinderella of Building
Modelling

David Mooney Regional Associate PB
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Is this your workplace

Are you wasting 10% of your electricity
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Are your lights on during daylight hours?
Lights on Blinds Down= Bad Design
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Presentation Content

Why daylight modelling is increasingly important
Project Constraints.

What Tools do we need for Daylight Modelling.
What and when Sunlight Modelling is Important.
Sunlight and Daylight Products.

Integrating Lighting Control Design with Daylight
Modelling.

Case Studies.
Conclusions.
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Why daylight modelling Is
Increasingly important
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Why is daylight modelling important

A Energy consumption.
A Statutory/regulatory change.

A Benchmarking.
A Quality of Internal environment

A User satisfaction and wellbeing
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The Headlines

AElectric Lighting currently consumes 19% of
current total global electricity

= 1.9 Gt of CO,lyr.
Af current energy efficiency polices do not

change will increase to
= 3 Gt of CO,/yr by 2030

IEA/OECD Lights Labours Lost 2006

There Is no viable alternative to electric lighting
during darkness hours that meets current

design standards.
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Energy consumption 1

Figure OR.1 Estimated per-capita consumption of electric
light* in 2005
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* Source-lumens.
Abbreviation: Mimh = megalumen-hours.
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Regulations, Standards and Guides

Regulations
A European workplace directive - Access to daylight required
A Building Regulations - No minimum daylight standards

Standards
BS 8206-2 2008 Code of Practice for daylighting.

Building Bulletin 87 Guidelines for environmental design in schools
Lighting design for schools Building Bulletin 90

Designing schools for the future Building Bulletin 95
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CIBSE LG2 Lighting for Healthcare buildings

Guides

A CIBSE SLL Daylighting and window design LG10 1999
A BRE Designing buildings for daylight.
A BRE Designing with innovative daylighting
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BREEAM 2008

A

HEA 1 Daylighting 1pt= 2%av 1pt
Multi St 3%av Uo 0.4 single st 4%
avUo 04

HEA 6 Lighting zones and controls
1pt.

HEA 2 View to outside 1pt

HEA 3 Glare 1pt

Benchmarking

LEED

A
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Credit 8.1 Daylight and viewsd
Daylight, 1 point

Credit 8.2 Daylight and viewsd
Views, 1 point
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Wellbeing 1
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Wellbeing 2
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Daily ups and downs of body rhythms
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Wellbeing 3

Levels of Attentiveness over a 24 Hour period
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Project Constraints.
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Who is responsible for daylight design

A Architect

A Electrical engineer

A Mechanical engineer

A Environmental Specialist

A Lighting Designer/Specialist
A Lighting Supplier
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Daylit architecture




When does Daylight Design Happen

A

Inception

B
Feasibility

E
Detall

K
Construction

C
Concept

F-H
Production

L
Handover
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What Tools do we need for Daylight

Modelling
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MOde”ing ool

A Physical Modelling
A Computer Modelling
A Manual Modelling
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Physical Modelling

A Build a scale model of the building or

section of the building.
A Use external daylight to simulate conditions

A Use Atrtificial skies
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Computer Modelling

Hybrid post Ray Tracing Backward Ray Tracing
and Radiosity packages packages

A Dialux A Radiance

A Relux A Superlite

A AGI 32 A Adeline

A Lumen Designer

A Revit

A 3D Studio Max
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What and when Sunlight Modelling Is
Important.
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Sunlight Modelling 1

A We need to consider shading.
A We need to look at sun patches and the
dynamic quality of daylight in the space.
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Sunlight and Daylight Products
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Sunlight and daylight products 1
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Sunlight and daylight products 2
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