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Introduction

What are the interactions between
passive and active design?

In the context of a live project

How does simulation add value to the decision making
process?
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Definitions — Passive Design

Large window openings to
. [provida maximum summer
Key Design Features time ventikation

Maximum 7.2m -~

Teaching wall with
electronic white board

33to Ws
of soffitt

e Insulation

Cross ventilztion through o saating can be amranged
high level openable panels. In a varety of ways to sult
These are attenuated to ) teaching needs

minimise acoustic Impacts

Basic design elements of a building

Construction to be carefully
detalled to allow minimum
alr leakage

Windows to the

WS of the soffitt
allow deep light
penatration Into
the room

Actuated upper
window for trickle
ventiiation {when
warm outside) and
openzble lower
window to assist
alr dreulation

50% of the
elevation of the
classroom 5
glazed

Maximum insulation
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Definitions — Active Design

e Renewables
e Energy saving gadgets .
o Sophisticated controls

(Adding things to actively reduce Carbon)
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Definitions — The Middle Grcgund

— e —— e O) %"“E__,g_-ﬁ
|

e Improving efficiency:
— Boiler efficiency S

— Chiller efficiency

o Heat Recovery
o SFP’s
e Lighting efficacy

e Insulating services

e Power treatment
e CHP

@ Detail 5

(Building services excluding active design elements)



Low Carbon Design Hierachy

Cost to Implement

The Middle Ground:

Services, Metering, Rainwater

£

Active Elements:
Wind Turbines,
Solar Thermal, Photovoltaic, GSHP & CHP

Passive:

Environmental Benefit

Form,
Fabric

£
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Dene School




Main Project




Main Project
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What's Important?

Total Building Emissions by Room Type

200,000 —
HEE Corridors
EEl Toilets
150,000 — ] mmm Classrooms
Ezmmm  Hall
rﬂ‘i Offices
5 Kitchen
S 100,000 |—
]
]
(=]
v
ol -
|
0
2002 2006 2016
Mational (NCM) Benchmark {Current Design) (Low Carbon Design}

Classrooms make up 50% of the Carbon
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What's Important?

Breakdown of COz by Energy Use

200,000 —
Bl Heating
B Lights
150,000 — Hot water
Pumps & fans
i
o
=
i)
S 100,000 |—
O
V]
T
¥s
50,000 —
4]
2002 2006 2016
National (NCM) Benchmark {Current Design) {Low Carbon Design)

Heating makes up 50% of the Carbon
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Impacts

Passive > Active




Heating

By:

e Increasing insulation

e Reducing air leaks

e Increasing winter solar

We:

o Decrease heating energy by 70%
e Decrease heat loads by 80%
e Introduce a need for Mech Vent

NTKINS

16



Lighting

By: N, | [N\

e Increasing glazing N Y

e Introducing rooflights A . N

o Improving internal layouts ﬁ/ﬁﬂ_ﬂm{jﬂﬂm
e Optimising room size

We: '
e Double daylight factor to 6.3
e Reduce need for artificial light by 60%

¢ Introduce a need for sophisticated lighting controls

NTKINS

17



ng ht|ng Daylighting Factors for 9.6m x 6m Room
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Cooling / Ventilation

By:

e Increasing glazing

e Introducing stacks / internal air flows
e Improving shading

e Reducing need for artificial lighting

e Use thermal mass / removing ceilings

We:

e Remove the need for cooling

e Creates a problem how to manage window opening?

2010

2080

Hours = 28°%C

44

Hours = 25°%C

5

169

Peak temperature (°c)

27

32
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Cooling / Ventilation
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Integrated Controls

NTKINS

By:

e Temperature, humidity & CO, control
e Actuated window vents

We:

Daylight sensing

Use more daylight (1,109 hours /2,646)

Quantify daylight switching levels (600
Lux)

Use demand based heating & vent
Use night purge

Which requires good stack driven
ventilation
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Renewables

NTKINS

By: We:

e Specifying Biomass o Get to zero net annual carbon
emissions

e Calculate rough payback using
Feed-in & RHI

e Specifying PV

Regulated Carbon Dioxide Emissions Unregulated Carbon Dioxide Emissions

50— 50 —

a0 =

Ko CO2/ni per year
Kiy COR/m? per year

2002 2006 2016 2002 2006 016
e Mational (NCM) Benchmark {Current Design) {Low Carbon Design) = Mational (WCK) Benchmark {Current Design) (Low Carbon Design)
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Utility Modelling

Cumulative Utility Costs Over Time
Including Feed-In Tariff and Renewable Heat Incentive

£1,500,000

£1,200,000

Cost saving

£900,000

£600,000
o

~

L Payback

£300,000

2006
2015 2020 2025 2030 2035 2045

0 | | | | | |

2016

-£300,000

Costs for 2006 compliant Dene School

Costs for 2016 compliant Dene School
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The Design Path




Its Complicated

NTKINS

Y
CARBON
‘ DESIGN PATH ) (kg COalyrim?)
Vi
¥
|
MINIMUM BRIEF SITE FUNCTION LEGISLATION SUPPLY PROCUREMENT | 24.8
STANDARDS CHAIN
|
|
| Passive Design I Active Design ——— |
SITE FABRIC STRUCTURE INTERMNAL EFFICIENCY LOow | 1.8

CARBON |
|
Reuse Structure Insulation Efficiency Natural vent Lighting Offsite |
Location Leakage Sustainabie Natural light Heating Biomass |
Orientation Sustainable mdiexiah Thermal mass Ventilation Heat pumps |

Footprint 1l Theth'-al Layout Coaling Solar water
S = Shadi Electric CHP |

EE procurement supply & d ricity _
Shading Thermal mess procurement Furniture Water Wind |
Form Glazing strategy Speed/buildability Finishes ] o'
Usage/Profiling Partitioning Waste Room dimensions Kitchens Other |
Clhimale ib Erwirnunenildl Olher eyuipinenit
Floor/ceiling L |
rformance
Waste s Control |
Entrances Andllary systems

|
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The Design Path

NTKINS

PASSIVE DESIGN STUDIES
DIMENSIONS INSULATION THERMAL AIR LEAKAGE WINDOWS WINDOWS SHADING STRUCTURES
MASS SOUTH NORTH
T, [ o W ™ G 9
9.6m long x Minimum 20% 20%
&m deep x insulation
2.7m high

<10m*hrim’ 30% 30%

<1m?hrim? 60% 60% Moweable

T0% T0% ]
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The L

COOLINGF
VENT
Matural
went
Mixed
mode
[T s

Full A/C

=2
-
2

.
Soft cooling

esign Path

ACTIVE DESIGN STUDIES

CONTROL LzC
Manual Solar water
heating
Automatic | Wind
BMS v
BEMS Biomass
CHP
Other

1.050m*
of panels

-3.4 (kyCOw/m?) 6.6% uoplift
per year

14-16 years
payback
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28






Passive Vs Active

Low Carbon Buildings
Need Good Passive Design
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The Tools

e Simulation:
— Adds value to the decision making process
— Helps identify what is important

e The big decisions are made early on

e Tools need to be simple
— To be understood
— For answers in hours not weeks

e [herefore we made our own

NTKINS
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Atkins’ Carbon Tools

Roadmap
@ Uses mind-mapping techniques to plan

business activities in relation to carbon
consequences.

Relativity

Creates charts to show the link between
carbon determinants and the carbon they
produce (or save), and compares
scenarios.

Knowledgebase
CZ@ Calculates, analyses and evaluates low-

S5ENY carbon options using a library of verified
carbon data.

Masterplanning

Identifies, quantifies and visualises the
carbon impacts of development
masterplans.

D

Gl

S o

Buildings

Uses key building factors, services and
occupancy parameters to estimate a
building’s carbon footprint.

Atkins Remote Technology (ArT)
Remotely monitors and controls plant
equipment and FM systems to manage a
building portfolio’s energy use.

Traffic Analysis

Translates existing traffic data into
estimates of carbon emissions within a
monitored area.

Travel Behaviours

Estimates carbon for journeys to a specific
location, and produces journey plans to
encourage use of low-carbon transport.

NTKINS
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Atkins’ Carbon Tools

carbon O
Critical

Roadmap

Logoed in as: client Session

News Session Load Session

Carbon |
Critical

Relativity

Logged in as: USER
Search

B New Build |

E Carbon Emission e
(-] [n;\mgsl;rk 4500

wn

Edit | Delete

Package Template

e

d Steel -
~ Concrate - 1:2.4 Cer
2000
v @ Trough Har
pgregate - Ganeral
2500

i

Properties || Validation

W&
[]

Mame: Concrete - 1:2:4

Mame

Mass
Percentage

Version: 0.0.30.0

ATKINS
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B Knowledgebase

(6)

Carbon
Critical

Buildings

Logged in as: USER

Location Country: | UAE v
Daylight
Massing [ Building Usage Aream® Lighting Power Density Wim* Control
YES /NO
Office 20 L]
Residental o Ha
Hotel 22,000 5 e
Rtad o Ko
£ 2,000 5 Yos
Fron of House. 8,500 o Mo
Back of House 4,800 o Yes
Carpark 15,000 z e
Total Built-up Arsa 52,300
260 Total Building Carbon - Performance Against Target
) b3 1200
Primary Longth Faces South
Mumber of Floors o 1000
Buiiding Shape Light Welled 800
Glazing Ratlo 0% 60.0
40,0
Floorplate Efficlency 0%
200
Infiltration (ACH) 01 oo

Proposed

Targat

City Abu Dhabi

Small Power Density

Total Building Carbon -
Component Broskdown

B 5mall Fower

W Lighting
Potabie W
Infiltration

W Outside A

W Conduction

B Solar Gains
Ocoupant Caooling

38 8%
30.¥
3g%
12%
14.4%
B2%
D&%
45%

Logged in as: shaw3306

Wim*

ATKINS

Logof

ATKINS

Log out
Occupant Density poraon R Rates
10 Mecium
25 Medum
£ High
15 Macium:
e Moium
15 Mecium
1 Mecium
Medium

<
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