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Loss of Artic Sea Ice From 1980 
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Atmospheric CO2 Levels From Mauna Loa , Hawaii 
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Government Departments with and Impact on Construction 

Architects Registration Board 
Building Regulations Advisory Committee 
Homes and Communities Agency 
Planning Inspectorate  

The Department for Communities and Local Government's job is to create great places to 
live and work, and to give more power to local people to shape what happens in their area 

The department brings together responsibilities for business, industrial strategy, science, 
innovation, energy, and climate change. 
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DECC Energy Trends – Share of Electricity Generation in UK 
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Energy Trends June 2016 

The share of generation from coal decreased from 30.8 per cent in 2015 Q1 to a record low 15.8 per 
cent in 2016 Q1. Gas’s share of generation increased from 24.7 per cent in 2015 Q1 to 37.8 per cent 
in 2016 Q1. Nuclear’s share of generation fell from 19.0 per cent in 2015 Q1 to 18.7 per cent in 2016 
Q1. The share of renewables (hydro, wind and other renewables) increased from 22.8 per cent in 
2015 Q1 to 25.1 per cent in 2016 Q1.  
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UK Final Energy Consumption by End Use 
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UK Electricity Generation  2005 - 2015 

Low carbon generation accounted for 42.9 per cent of supply, up from 35.6 per cent in 2014, 
boosted by higher generation from nuclear and renewables (wind, hydro and bioenergy). 
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UK Primary Energy Consumption 2005 -2015 

The majority of the fall in temperature adjusted primary consumption is likely due to 
changes in electricity generation 
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Energy Institute – Energy Barometer 2016 
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EU Strategy on Heating and Cooling 
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First European Heating and Cooling Strategy - 2016 



13 

Energy, Policy & Technology 

27th September 2016 

BP Technology Outlook – November 2015 
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European Energy Performance of Buildings Directive – 16/12/2002 

Article 3  
Member States (UK) shall adopt a methodology of calculation of the 
energy performance of buildings   

Article 4 
Member States (UK) shall ensure minimum energy performance 
requirements are set based on methodology 

Article 5 
Member States (UK) shall ensure that new buildings meet minimum energy 
performance requirements.  If > 1000m2, consider LZC systems 
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Energy Performance of Buildings - What Does It Mean For You?  

 The EPBD drives requirements for Building Regulations, Energy 

Performance and Display Energy Certificates, Plant inspections. The recent 

‘recast’ places additional requirements on both the public and private sector 

to be implemented soon.  

Recast is 31 Articles over 16 pages and five annexes over 7 pages 

The implementation of the EPBD in England & Wales is the responsibility of 

the Department for Communities and Local Government (CLG). 

Implementation in Northern Ireland and Scotland is the responsibility of the 

devolved administrations, respectively: the Department of Finance and 

Personnel (DFPNI) (supported by the Department for Social Development, 

DSDNI) and the Scottish Building Standards Division (part) of the Directorate 

for Communities and Local Government). 
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EPBD – Recast 2010 Articles 3 - 10 

Article 4  

Setting of minimum energy performance requirements  

Article 3  

Adoption of a methodology for calculating the energy performance of buildings  

Article 5  

Calculation of cost-optimal levels of minimum energy performance 

requirements  

Article 6  

New buildings  

Article 7  

Existing buildings  

Article 8  

Technical building systems  

Article 9  

Nearly zero-energy buildings  

Article 10  

Financial incentives and market barriers  



17 

Energy, Policy & Technology 

27th September 2016 

World Primary Energy Consumption from 1990 to 2015 (MTOe) 

Growth was below average in all regions except Europe & Eurasia. All fuels except oil and nuclear power grew at 
below-average rates. Oil remains the world’s dominant fuel and gained global market share for the first time since 
1999, while coal’s market share fell to the lowest level since 2005. Renewables in power generation accounted for a 
record 2.8% of global primary energy consumption. 
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Major Trade Movements in Oil in 2015 in Million Tonnes of Oil 
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Distribution of Proved Oil Reserves 1995, 2005 & 2015 
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Major Gas Trade Movements in 2015 (Billion Cubic Metres) 
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Distribution of Proved Reserves of Gas in 1995, 2005 & 2015 
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Distribution of Proved Reserves of Coal in 1995, 2005 & 2015 
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Consumption and Generation from Other Renewable Power 
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Global Fuel Consumption by Region in 2015 
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UK National Grid Electrical Generation (www.gridwatch.templar.co.uk) 
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Renewable Electricity Generation in the UK (2012-2015) 
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Renewable Electricity Capacity in the UK (at End of Quarter 2012-2015) 

At the end of 2015 Q4, the UK’s renewable electricity capacity totalled 
30.0 GW, an increase of 22% (5.4 GW) on that installed at the end of 2014 
Q4, and up 1.2% (0.3 GW) on that installed at the end of the previous 
quarter. At the end of 2015 Q4, onshore wind and solar photovoltaics 
had the highest share of capacity each at around 30%, followed by 
bioenergy and offshore wind both at around 17%, and hydro at 5.8% 
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UK Production & Consumption of Primary Fuels I 2015 
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UK Energy Production and Annual Growth Rate 
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UK Production of Primary Fuels 1980 to 2014 - DUKES 2015 
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UK Import Dependency, 1970 - 2014 
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UK Renewables Flow Chart 2015 (Thousand Tonnes of Oil Equivalent) 
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UK Energy Watch (www.ukenergywatch.org) 
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CO2 Emission Factors by Fuel Type in SAP 2012  



35 

Energy, Policy & Technology 

27th September 2016 

Average UK Grid Intensity for Time of Day 2012-2016 
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Electrical Grid CO2 Intensity for UK (kgCO2/kWh) 
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Bloomberg New Energy Outlook 2016 
Compiled by some 65 specialist energy industry analysts, the 
New Energy Outlook report is based on a combination of the 
project pipeline in each country; current policies, power 
system dynamics and technology costs. 
Within the report, BNEF has reduced its long-term forecasts 
for coal and gas prices, by 33% and 30% respectively - 
reflecting a projected supply glut for both commodities – 
which will see the cost of generating power by burning coal 
or gas fall. 
But the cost of renewables will plummet even further – 
onshore wind will fall 41%, and solar will fall by 60%. Wind, 
solar, hydro and other renewable energy plants will generate 
70% of Europe's power in 2040. In the US, the share of 
renewables in the energy mix will jump from 14% in 2015 to 
44% in 2040. 

In China, weaker GDP growth and a rebalancing of its economy will mean its emissions 
will peak as early as 2025. However, rising coal-fired generation in India and other Asian 
emerging markets indicate that the global power sector emissions figure in 2040 will still 
be some 700 megatonnes above 2015 levels – clearly not enough to reach the ambitious 
goals set in Paris. 
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Electrical Generation Forecasts from Bloomberg 

Cheaper coal and cheaper gas will not derail the transformation and decarbonisation of 
the world’s power systems. By 2040, zero-emission energy sources will make up 60% of 
installed capacity. Wind and solar will account for 64% of the 8.6TW of new power 
generating capacity added worldwide over the next 25 years, and for almost 60% of the 
$11.4 trillion invested.  
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UK Onshore Wind and Solar Capacity in the UK 
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Onshore and Offshore Wind Farms in the UK and Capacities (MW) 
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The Price of Solar Panels 

$76.67/watt 

$0.74/watt 
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Electrical Solar   
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Best Research-Cell Efficiencies from Photovoltaics 
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CIBSE Knowledge Series on Capturing Solar Energy 
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Solar PV Farms and Domestic PV Installations in Nottingham 
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Europe’s Largest Floating Solar PV System in Greater Manchester 

It will have a total installed peak 

capacity of 6.3 megawatts and is 

expected to generate 5.8 million 

kilowatt hours in its first year – 

equivalent to the annual 

consumption of around 1,800 

homes 
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Kyocera Floating Solar Electrical Power  Plants in Japan  

Kyocera TCL Solar LLC installed the two “mega” solar Power plants at the end of March 2016 at 
Nishihira Pond and Higashihira Pond in Kato City, Japan. 
They will generate approximately 3,300 megawatt hours (MWh) of electricity per year, which is 
enough to power around 920 households. The farms have more than 11,000 solar panels and a total 
capacity of 2.9MW. Floating solar power systems are said to generate more electricity than 
other systems due to the cooling effect of the water. 
The platforms are 100% recyclable and resist corrosion and are designed to withstand extreme 
physical stress, including typhoons. 
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Large PV Solar System 
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150 MW Parabolic Trough Solar Thermal Power Plant in Spain 

The Andasol plant in Spain uses tanks of molten salt to 

store solar energy so that it can continue generating 

electricity when the sun isn't shining 

A full thermal reservoir holds 1,010 MWh of heat 

capability, enough to run the turbine for over seven 

hours at full load. 
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Hot Water Storage by Solar iBOOST+ 
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Surplus PV Energy Generation to Heat Water 
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Dinorwig Pumped Hydro Storage Power Station, Snowdonia 

1,728 MW project near Dinorwig, in Snowdonia National Park.  
It can switch from 0 to near full power output in 12 seconds. Once running, 

the station can provide power for up to 6 hours before running out of water. 
Mostly contained within a mountain, it comprises 16 km of tunnels. 
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Tesla Powerwall and Power Pack 
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Tesla GigaFactory 1 Making Power Packs 
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Tesla Model S p100d Fully-Electric Car With 100kWh Battery 

Tesla has announced another big breakthrough with the latest update of the company’s 
flagship fully-electric saloon, the Model S p100d, which is now classified as one of the fastest 
accelerating production cars ever produced. (August 2016) 
Thanks to the incorporation of a new 100kWh battery pack, the p100d reportedly achieves 0-
60mph in 2.5 seconds in its ‘ludicrous mode’, making it the third-fastest-accelerating 
production car ever made. The new battery also increases the energy storage capacity to 315 
miles - by far the longest single-charge range of any electric production vehicle. 
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Lithium-ion Battery Pack Production to Increase and Costs to Plummet 
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Battery Storage Systems 
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Graphene as a Super Conductor 

http://en.wikipedia.org/wiki/File:Graphene_SPM.jpg
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Graphene Battery Technology 

LWP says that an Al-graphene battery under development by the company offers 15% 
more power, 7.5 times the stored energy, eight times the range, and significantly shorter 
recharging time compared with lithium-ion batteries. The technology is still early-stage 
and under development, though. 
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HM Government Construction 2025 Strategy Plan – July 2013 
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Developing Carbon Measurement Tools 
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The CIBSE TM56 - 2014 

The CIBSE Technical Memoranda is 

divided into three main parts.  

 

1) Explains resource efficiency 

 

2) Sets out the key principles  

 

3) Covers the opportunities for 

resource efficiency in:-  

a. Heating  

b. Cooling 

c. Ventilation  

d. Lighting 

e. Lifts and escalators 
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Whole-Life Cost Analysis 
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Approved Document L1A – 2013 Edition 
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Main Changes to ADL1A 2013 

Part L 2013 Strengthened to deliver 6% carbon dioxide savings 

across the new homes building mix relative to Part L 2010. 

Fabric energy efficiency target introduced for new homes. 



66 

Energy, Policy & Technology 

27th September 2016 

Building Regulations Part L of Schedule 1 



67 

Energy, Policy & Technology 

27th September 2016 

New-Build Dwellings 2013: The Five Compliance Steps 

1. Achieving the TER (Regulation  26) and the TFEE (Regulation  26A)    

       Domestic Emission Rate (DER) ≤ Target Emission Rate (TER) and  

 Dwelling Fabric Energy Efficiency (DFEE) ≤ Target Fabric Energy Efficiency 

(TFEE) 

2. Limits on design flexibility 

3. Limiting the effects of heat gains in summer 

4. Building Performance Consistent with DER - Quality of construction & 

commissioning (Regulation  43 & 44) 

5. Provisions for energy efficient operation of the dwelling - Providing 

information / O&M instructions (Regulation  40) 
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Consideration of High-efficiency Alterative Systems 

CHP or CCHP 

District Heating 

Heat Pumps 

Renewable Energy Sources 
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Fabric elemental 

backstops have been 

updated in Wales  for 2014 

Whereas in Part L 2010 

the limits were advisory, 

they are now mandatory 

for Part L 2014 in Wales. 

The English Part L 

backstops continue to be 

advisory and same values 

as Part L 2010 for Part L 

2013 

 

 

 

 

 

Comparison of English and Welsh: Criteria 2 – Fabric Limits 

Limiting Fabric Parameters 

English 

2013 

Welsh 

2014 

Roof W/m2.K 0.20 0.15 

External Wall W/m2.K 0.30 0.21 

Floor W/m2.K 0.25 0.18 

Party Wall W/m2.K 0.20 0.20 

Windows, 

doors, curtain 

walling 

W/m2.K 2.0 1.60 

Air permeability 
m3/hr.m-2 

@50Pa 
10 10 
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 Criterion 4 - Air Permeability and Pressure Testing - 2013 
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Approved Document L2A – 2013 Edition 
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Main Changes to Approved Document L2A 2013 

Part L 2013 Strengthened to deliver 9% carbon dioxide savings 

across the new non-domestic building mix relative to Part L 2010. 
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Five Criteria for Part L2A Compliance 2013 in England 
1. Building Emission Rate ≤ Target Emission Rate (Regulation 26) 

2. Limits on design flexibility 

3. Limiting the effects of solar gains in summer 

4. Quality of construction & commissioning (Regulation  43 & 44) 

5. Providing information / O&M instructions (Regulation 40) 
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Limiting Fabric Parameters in ADL2A 2013 
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Energy Meters in ADL2A 2013 
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Building Log Books – CIBSE TM31 and BSRIA BG26/2011 
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Welsh Part L 2014 Building Regulations 
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Welsh ADL1A 2014 – New Dwellings 
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Welsh ADL2A 2014 – New Buildings Other Than Dwellings 
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Welsh Regulations 26 and 26A  
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Welsh ADL2B -2014 – Existing Buildings Other Than Dwellings 
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Scottish Technical Handbooks – Section 6 
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Scottish NCM – 2015 Edition 
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GSL and BIM are Linked 
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Soft Landings and Government Soft Landings 
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Scottish BIM Implementation Plan 
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BIM Roadmap & Soft Landings Activities 
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PAS 1192-2:2013, PAS 1192-3:2014 and PAS 1192-5:2015 
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BSRIA Smart Technology at a Glance 
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BSRIA – Smart Evolution 
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Smart and Intelligent Buildings 
What does it actually mean to be a “Smart 
Building" or “Intelligent Building”?  
"Smart" is used to describe advanced 
actuators, sensors and related devices. 
 A “Smart Device” is operated by a 
microprocessor and communicates with 
external systems via some form of data 
network.  
An "Intelligent System" is used to describe a 
combination of ”Smart Devices and Systems”, 
with software coordinating the “Smart Items”.  
True “Intelligence” implies the ability to 
automatically adjust operating parameters 
interactively between “Smart Items” to 
optimize building functionality or 
performance.  
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Domestic Installations of Smart Meters 
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Smart Meters? 
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Nest Home Learning Smart Controller 
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Hive Smart Controller 
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Ten LED (60 Watt GLS Equivalent) Lamps 
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The New LED Lamp Market ...120 Lumens per Watt!! 
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Kingspan OPTIM-R Vacuum Insulation Panel 
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Spacetherm  Insulation Blanket 

Spacetherm - an ultra - thin insulation for thermal 

upgrades, saving valuable space without altering the 

exterior fabric of the building.  

Spacetherm can be supplied on its own and cut to 

size or laminated to a number of facings to suit  

your individual requirements.  

Its remarkable performance is achieved through  

the use of flexible aerogel blankets.  

The insulation used in Spacetherm is material  

derived from silica gel. 

Ultra low thermal conductivity of 0.015 W/mK 

Available cut to any size or shape  

Available bonded to multiple finishing boards 

Maximum thermal performance in limited space 

50 year continued thermal performance 

Hydrophobic nature resists water absorption 
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The WELL Building Standard  
• Focuses on people in the building  

• Introduces a model for design and 

construction and operations 

• Codifies best practices 

• Performance Verification: System for 

certifying features of the built 

environment that impact heath and 

well-being  

We spend over 90% of our time indoors.  

This has a profound impact on our health, 

happiness, productivity + wellbeing.  
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The Well Building Standard and the Seven Concepts 



102 

Energy, Policy & Technology 

27th September 2016 

Key Areas Building Services Engineers Need to Influence 

COMFORT 

The WELL Building Standard for Comfort 

establishes requirements to create an indoor 

environment that minimizes distractions while 

promoting productivity. Strategies include 

environmental quality thresholds, 

controllability, and policy implementations that 

cover thermal, acoustic, ergonomic, and 

olfactory parameters to address known 

sources of discomfort. 

LIGHT 

The WELL Building Standard for Light 

establishes requirements to help reinforce the 

body’s circadian rhythm. Requirements for 

window performance and design, light output 

and lighting controls, as well as task-

appropriate illumination levels are included to 

improve energy, mood, and productivity. 

AIR 

The WELL Building Standard for Air 

establishes requirements to optimize and 

achieve performance thresholds for indoor air 

quality (IAQ). Strategies include removal of 

airborne contaminants, pollution prevention, 

and air purification.  

WATER 

The WELL Building Standard for Water 

establishes requirements to optimize and 

achieve performance thresholds for water 

quality while promoting accessibility. Strategies 

include filtration and treatment as well as 

strategic placement for improved water access 

in buildings.  
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THANK YOU FOR LISTENING 


