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Decarbonisation and Building Basics

‘Building BASICS
Building Heating Options
*Building Power Systems & Energy Efficiency
Building Controls & Management - Smart Building
*Building Survey for Feasibility




What do buildings to provide?
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Building Basics

Building Structures and Form
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Fig. 25 Performance requirements for buildings. Reproduced from Osbourn & Greeno
(1997). (Reprinted by permission of Addison Wesley Longman Limited.)
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4 Important Aspects to consider

* QOrientation
* Thermal Mass
* Heat loss and U values

* Building Use
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Orientation

NOT POSSIBLE TO CHANGE

* This is important to take note of as it will
be a factor in how the building responds
to the environment.

* Overheating & draughts
* Solar energy potential
* Passive ventilation

* Free Cooling & Daylighting

HUDSOMArchitects

This document is marked as confidential
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Solar Gain

* Orientation

* Glazing and window size
* |Insulation

* Internal layout

* Construction - Thermal Mass

* Heating Strategy

Ref: Construction Wiki

* Ventilation strate
9y Solar Energy can be used to a positive impact

CIBSE Guide A

This document is marked as confidential



north west

het zero hub
Building in Net Zero

Solar Shading

* Blinds

| IMEFFECTIVE |

H/2 Hi2

e Shutters

* Brise Soliel — incorporate PV?

This document is marked as confidential
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Solar Benefit

* Trombe Wall

* Solar space

Fiber
glass
Wam] air
In5ulat|r1_g Concrete wall
curtain
A
Paneling
-
Glass ———
Cool air
s Floor

Ref. Greenspec

This document is marked as confidential

Ref: Construction Wiki
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Heat Loss

* \What can cause heat loss?

35%

, " 15% Ref: Architects Daily

This document is marked as confidential
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Heat Loss

* Orientation

* Building materials

* Glazing and window door size
* |nsulation

* Building layout

* Construction - Thermal Mass

This document is marked as confidential

Resources available

Part

The heat loss is the total amount of
energy transmitted through the
surfaces and elements of a building’s

construction

hﬁ{
25% | | S

, 15%

35%

Ref: Architects Daily

The heat loss can be measured or
calculated - a Thermal Model is the
digital version of this.

Most Common :- IES Apache


https://www.netzerogo.org.uk/s/article/Peak-Building-Heat-Loss-Calculation-Tool

north west _
het zero hub The heat loss is the total amount of

cuilding in Net Zero energy transmitted through the surfaces
and elements of a building’s construction

U Values

The U Value indicates how well a
e U-Value or Thermal material is in retaining (heat) energy, it is
Transmittance a measure of the rate of heat transfer.

* Measured in w/m2K

In June 2022, Approved Document Part L was updated, specifying U-values for

poth new and existing dwellings. Understanding U-values Is crucial in creating

o ) .
U Values are pUbIIShed fOr more sustainable, efficient buildings and reducing our environmental impact.
materials

e U-value requirement External Walls 0.18 W/m?2K

® Bu”dlng Regulatlons have e U-value requirement Party Walls 0.0 W/m2K

minimum requirements e U-value requirement Floor 013 W/m?2K

e U-value requirement Roof 0.11 W/m2K

e U-value requirement Windows (whole window U-value) 1.2 W/m2K

This document is marked as confidential
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U Values

Table 6 Calculation of thermal resistances

Layer Thickness Conductivity/
/m wm K™

Outside thermal resistance

Brick 115 mm 0.77

Mineral wool 115 mm 0.035

Aerated concrete block 115 mm 0.11

Dense plaster 13 mm 0.97

Inside thermal resistance

Total thermal resistance

The overall U-value is then:

U=1/R=1/467=021WmZ2K

This document is marked as confidential

The U Value indicates how well a
material is in retaining (the heat flow In
Watts through 1m? of a material.

Resistance/
m? K w1
0.04
0.115/0.77 = 0.15 wWall | tWall 2
_ e I./rif Lie 4 — I./f::f Ll
0.115/0.035 = 3.29 51 S o gl i
0.115/0.11 =1.05
0.013/0.57 =0.02
0.13
outside inside
4.67
Resources available Rio Ry Ry R; Ry R
ZERO R =R_+R +R, +R_+R +R_m2KW"
Go | CMAPHE The U-value of this wall is its inverse = 1/R_ W m=2 K~

g ‘ OpenLearn


https://www.netzerogo.org.uk/s/article/U-Value-Calculator

Thermal Mass

* Construction - Thermal Mass

Summer cooling
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Winter heating
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How a building stores and gives off heat.
(The ability to store heat relative to the
material mass.)

Wall build-up U-value

e 200mm brick

o 2 W/m*K
e 13mm ‘wet’ plaster

e 100mm brick
¢ 150mm mineral
wool-filled cavity
¢ 100mm aerated 0.19 W/m2K
concrete block
¢ 13mm plasterboard
drylining on 1T0mm
dabs

Thermal
admittance

4.26 W/m?*K

1.86 W/m?*K

Thermal mass

169 kJ/m?*K

9 kJ/m?K

Wall build-up U-value

e 100mm brick
¢ 150mm mineral
wool-filled cavity
19 2
¢ 100mm aerated 17 Wik
concrete block

e 13mm 'wet’ plaster

Thermal
admittance

2.74 W/m*K

Thermal mass

60 kJ/m*K

Ref: NBS




Solar Energy

* How can we use Solar energy in buildings?
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La Seine Musical Paris Photo is by Didier Boy de la Tour

Solar Energy

* Heat
* Light

* Renewable Energy

Resources available

NET @ north west
Inside Climate News ZER0 ot of net Zero hUb
GO caAPULT Building in Net Zero

This document is marked as confidential


https://www.netzerogo.org.uk/s/learn/program/a2BNz000000HeHBMA0/introduction-to-solar-pv
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* Building U
uilding Use
Example weekly half-hourly profile of electricity consumption of an office building

* Energy Efficiency

800

Qg

* Controls

Resources available

=

=

=

The troughs in the graph show the baseload of the building i.e. the minimum amount of electricity consumed by the building. This occurs overnight
when the building is empty. An optimised standard occupancy building operating during normal working hours should have a baseload of between

TAPU LT 10% and 15% of peak consumption, with 24/7 operated buildings having approx. 40% baseloads.
Energy Systems

Occupied - Unoccupied

This document is marked as confidential


https://es.catapult.org.uk/wp-content/uploads/2023/05/Theme-1-guide-Developing-and-delivering-your-strategy.pdf
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Energy Use

e SMART Buildings

* Intelligent monitoring systems
* Feedback and alerts

* Automated function on routines

* Questioning of change

This document is marked as confidential
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Buildings;

Decarbonisation and Building Basics

Questions?

‘Building BASICS
Building Heating Options
Building Power Systems & Energy Efficiency
Building Controls & Management - Smart Building
*Building Survey for Feasibility



https://www.netzerogo.org.uk/s/article/Surveys-Audits-and-Feasibility-Studies-for-non-domestic-building-decarbonisation
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