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After Paris - 
Graphs: Glen Peters, based on IPCC projections via http://www.vox.com/2016/10/4/13118594/2-
degrees-no-more-fossil-fuels

Things I worry 
about….



http://www.stockholmresilience.org/research/planetary-boundaries/planetary-boundaries/about-the-
research/the-nine-planetary-boundaries.html

Things I worry 
about….

http://www.stockholmresilience.org/research/planetary-boundaries/planetary-boundaries/about-the-research/the-nine-planetary-boundaries.html


1. Right location



2. Density



2. Density

https://
usa.streetsblog.org/

2011/08/09/alex-steffen-
says-dense-cities-are-

the-only-way-to-reduce-
emissions/



2. Density >>>> Form Factor

http://www.theenergycollective.com/david-k-thorpe/
2393565/how-changing-building-shape-and-form-can-
slash-energy-use

https://elrondburrell.com/blog/passivhaus-heatloss-formfactor/

http://www.theenergycollective.com/david-k-thorpe/2393565/how-changing-building-shape-and-form-can-slash-energy-use


3. Quantitive 
assessment is 
key!*

*But not everything that matters 
is about numbers. 

https://xkcd.com/135/



….because by measuring we understand 
what we need to worry about. 
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6.1.2 Distribution losses  

Given the boilers installed with 
the system are new, with a stated 
seasonal efficiency of 93%, the 
mostly likely cause of this poor 
overall system efficiency is large 
distribution losses. If a boiler 
efficiency of 90% is assumed,  
the efficiency of the system 
distribution is calculated to be 
approximately 51% (using 2013 
figures, overall system efficiency/
boiler efficiency). This means 
approximately half the energy 
entering the system is lost before 
it reaches the users. Even if 
the boilers are operating less 
efficiently - say at 80% - this still 
suggests a distribution efficiency 
of only around 56%.

Adding a number of meters to 
the network, including ‘totalising’ 
meters for the different legs of the 
system, allowed us to find where 
the most significant losses are 
occurring. The highest losses by 
some margin, at 73%, are on the 
office perimeter heating circuit. 
This second highest, at 47%, 
were on the residential circuit. 
With the available data it has not 
been possible to ascertain exactly 
what is causing these very high 
distribution losses. 

Lower than expected heat 
demand may be one cause. It 
is not clear from the information 
available what assumptions 
were made about space heating 
and hot water demand at design 
stage. If these demands were 
significantly overestimated, this 
will act to increase the proportion 
of losses vs overall energy use 
- as losses have a tendency 
to remain fixed for a particular 
system no matter what the 
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Useful heat energy vs energy input to district heating system.
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Left: Graph showing 
cumulative energy 
consumption for AHU1

Below left: Cumulative 
energy consumption for 
AHU2

There are no ‘silver 
bullets’ and 
nothing is 
inherently ‘green’. 

Evidence is key. 

https://www.gov.uk/government/uploads/system/uploads/
attachment_data/file/497761/Non-
Domestic_Building_performance_full_report_2016.pdf

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/497761/Non-Domestic_Building_performance_full_report_2016.pdf


4. Avoid ‘eco-bling’



A Wall:
0.15 W/m2.K

Floor: 
0.44 W/m2.K

Roof:
0.1 W/m2.K

Windows:
0.8W/m2.K 

Target: 
5.0m3/m2.hr

Actual: 
4.2m3/m2.hr

B Wall:
0.15 W/m2.K

Floor: 
0.44 W/m2.K

Roof:
0.1 W/m2.K

Target: 
5.0m3/m2.hr

Actual: 
4.3m3/m2.hr

Doors:
1.0 W/m2.K

2.4KwP 2.4KwP

C Wall:
0.15 W/m2.K

Floor: 
0.19 W/m2.K

Roof:
0.1 W/m2.K

Windows:
0.8W/m2.K 

Target: 
3.0m3/m2.hr
Actual: 
6.6m3/m2.hr

Doors:
1.0 W/m2.K

8 sqm 
aperture area

550l

D Wall:
0.15 W/m2.K

Floor: 
0.19 W/m2.K

Roof:
0.1 W/m2.K

Windows:
0.8W/m2.K 

Target: 
3.0m3/m2.hr
Actual: 
6.1m3/m2.hr

Doors:
1.0 W/m2.K

4 sqm 
aperture area

200l

Wall:
0.15 W/m2.K

Floor: 
0.19/0.15 W/m2.K

Roof:
0.1 W/m2.K

Windows:
0.8W/m2.K 

Target: 
3.0m3/m2.hr
Actual: 
X1

Doors:
1.0 W/m2.K

8 sqm 
aperture area

550l

Wall:
0.15 W/m2.K

Floor: 
0.19/0.15 W/m2.K

Roof:
0.1 W/m2.K

Windows:
0.8W/m2.K 

Target: 
5.0m3/m2.hr
Actual: 
X1

Doors:
1.0 W/m2.K

8 sqm 
aperture area

550l

Wall:
0.15 W/m2.K

Floor: 
0.3/0.2 W/m2.K

Roof:
0.1 W/m2.K

Target: 
3.0m3/m2.hr
Actual: 
X1

2.4KwP

Windows:
0.8W/m2.K 

Doors:
1.0 W/m2.K

Windows:
0.8W/m2.K 

Doors:
1.0 W/m2.K

Wall:
0.15 W/m2.K

Floor: 
0.44 W/m2.K

Roof:
0.1 W/m2.K

Windows:
0.8W/m2.K 

Target: 
5.0m3/m2.hr

Actual: 
4.2m3/m2.hr

Wall:
0.15 W/m2.K

Floor: 
0.44 W/m2.K

Roof:
0.1 W/m2.K

Target: 
5.0m3/m2.hr

Actual: 
4.3m3/m2.hr

Doors:
1.0 W/m2.K

2.4KwP 2.4KwP

Wall:
0.15 W/m2.K

Floor: 
0.19 W/m2.K

Roof:
0.1 W/m2.K

Windows:
0.8W/m2.K 

Target: 
3.0m3/m2.hr
Actual: 
6.6m3/m2.hr

Doors:
1.0 W/m2.K

8 sqm 
aperture area

550l

Wall:
0.15 W/m2.K

Floor: 
0.19 W/m2.K

Roof:
0.1 W/m2.K

Windows:
0.8W/m2.K 

Target: 
3.0m3/m2.hr
Actual: 
6.1m3/m2.hr

Doors:
1.0 W/m2.K

4 sqm 
aperture area

200l

E Wall:
0.15 W/m2.K

Floor: 
0.19/0.15 W/m2.K

Roof:
0.1 W/m2.K

Windows:
0.8W/m2.K 

Target: 
3.0m3/m2.hr
Actual: 
X1

Doors:
1.0 W/m2.K

8 sqm 
aperture area

550l

F Wall:
0.15 W/m2.K

Floor: 
0.19/0.15 W/m2.K

Roof:
0.1 W/m2.K

Windows:
0.8W/m2.K 

Target: 
5.0m3/m2.hr
Actual: 
X1

Doors:
1.0 W/m2.K

8 sqm 
aperture area

550l

G Wall:
0.15 W/m2.K

Floor: 
0.3/0.2 W/m2.K

Roof:
0.1 W/m2.K

Target: 
3.0m3/m2.hr
Actual: 
X1

2.4KwP

Windows:
0.8W/m2.K 

Doors:
1.0 W/m2.K

Windows:
0.8W/m2.K 

Doors:
1.0 W/m2.K

Key

A: Condensing combi gas boiler; window trickle vents and 

mechanical extract fans; solar PV. 

B: Condensing combi gas boiler; passive stack vents; solar PV.

C: Electric boiler; MVHR; solar thermal.

D: Exhaust air source heat pump/MVHR; solar thermal.

E: Condensing gas boiler; MVHR; solar thermal.

F: Log burning stove w. back boiler; passive stack vents; solar 

thermal system.

G: Condensing combi gas boiler; MVHR; solar PV system.

(see appendix for further details)

NOTES: 

1. Data unavilable

This is from my MSc thesis , which was written up as a book chapter here: https://onlinelibrary.wiley.com/doi/pdf/
10.1002/9781118273463.ch15 - email me if you want to know more. 

https://onlinelibrary.wiley.com/doi/pdf/10.1002/9781118273463.ch15


• Only 2 residents have a good grasp of control 
systems - both self-confessed ‘techies’

• Other residents have struggled with controllers, 
don’t understand displays, don’t use all features, 
and are worried by them: “Does the flashing 
light mean something is wrong?” 

• Residents with standard gas boiler and PV 
panels have the fewest issues so far...

• Biomass+solar thermal systems seem to require 
the most input (logs).....but residents generally 

Control/Interface Usability Rating Usability Rating Usability Rating Usability Rating Usability Rating Usability Rating Usability Rating House Comment on Resident Use

1 2 3 4 5

clarity of purpose A
Residents don’t use timer, just flick on 
and off as needed, using thermostat as a 
limit, but often switching off before this 
temp is reached. intuitive switching B

Residents don’t use timer, just flick on 
and off as needed, using thermostat as a 
limit, but often switching off before this 
temp is reached. 

usefulness of labelling C

ease of use D

indication of system 
response/feedback

E

degree of fine control F

Cover is fiddly to flip up to make adjustments, screen is not very 
clear or big. Symbols hard to understand. Small buttons. 
Cover is fiddly to flip up to make adjustments, screen is not very 
clear or big. Symbols hard to understand. Small buttons. 
Cover is fiddly to flip up to make adjustments, screen is not very 
clear or big. Symbols hard to understand. Small buttons. 
Cover is fiddly to flip up to make adjustments, screen is not very 
clear or big. Symbols hard to understand. Small buttons. 
Cover is fiddly to flip up to make adjustments, screen is not very 
clear or big. Symbols hard to understand. Small buttons. 
Cover is fiddly to flip up to make adjustments, screen is not very 
clear or big. Symbols hard to understand. Small buttons. 
Cover is fiddly to flip up to make adjustments, screen is not very 
clear or big. Symbols hard to understand. Small buttons. G

Use manual control and thermostat with 
thermostat as limit. 
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Control/Interface Usability Rating Usability Rating Usability Rating Usability Rating Usability Rating Usability Rating Usability Rating House Comment on Resident Use

1 2 3 4 5

clarity of purpose A

intuitive switching B

usefulness of labelling C
Understand some settings, but don’t like 
not being able to switch ‘off’. 

ease of use D

indication of system 
response/feedback E

Understand some settings, but only use 
to adjust temp up and down a bit. 

degree of fine control F
Very good understanding of system, 
navigates menus to control as needed.

Lots of digital menus and sub-menus to navigate. Labelling very 
abstract. Constant temperature read-out. Small backlit display. 
Lots of digital menus and sub-menus to navigate. Labelling very 
abstract. Constant temperature read-out. Small backlit display. 
Lots of digital menus and sub-menus to navigate. Labelling very 
abstract. Constant temperature read-out. Small backlit display. 
Lots of digital menus and sub-menus to navigate. Labelling very 
abstract. Constant temperature read-out. Small backlit display. 
Lots of digital menus and sub-menus to navigate. Labelling very 
abstract. Constant temperature read-out. Small backlit display. 
Lots of digital menus and sub-menus to navigate. Labelling very 
abstract. Constant temperature read-out. Small backlit display. 
Lots of digital menus and sub-menus to navigate. Labelling very 
abstract. Constant temperature read-out. Small backlit display. G
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Control/Interface Usability Rating Usability Rating Usability Rating Usability Rating Usability Rating Usability Rating Usability Rating Houses Comment on Resident Use

1 2 3 4 5

clarity of purpose A

intuitive switching B

usefulness of labelling C
Do use when cooking - noise as system 
feedback.

ease of use D

indication of system 
response/feedback

E

degree of fine control F

Switching is easy for the boost to the MVHR - but no indiction of 
whether the system is already on boost - other than noise. 
Switching is easy for the boost to the MVHR - but no indiction of 
whether the system is already on boost - other than noise. 
Switching is easy for the boost to the MVHR - but no indiction of 
whether the system is already on boost - other than noise. 
Switching is easy for the boost to the MVHR - but no indiction of 
whether the system is already on boost - other than noise. 
Switching is easy for the boost to the MVHR - but no indiction of 
whether the system is already on boost - other than noise. 
Switching is easy for the boost to the MVHR - but no indiction of 
whether the system is already on boost - other than noise. 
Switching is easy for the boost to the MVHR - but no indiction of 
whether the system is already on boost - other than noise. G
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Control/Interface Usability Rating Usability Rating Usability Rating Usability Rating Usability Rating Usability Rating Usability Rating House Comment on Resident Use

1 2 3 4 5

clarity of purpose A

intuitive switching B

usefulness of labelling C

ease of use D
Very good understanding of system, 
including adjusting ‘heatcurves’ etc. 

indication of system 
response/feedback E

degree of fine control F

Digital screen is hard to read in bright light and usually hidden. 
Symbols hard to understand without handbook. 
Digital screen is hard to read in bright light and usually hidden. 
Symbols hard to understand without handbook. 
Digital screen is hard to read in bright light and usually hidden. 
Symbols hard to understand without handbook. 
Digital screen is hard to read in bright light and usually hidden. 
Symbols hard to understand without handbook. 
Digital screen is hard to read in bright light and usually hidden. 
Symbols hard to understand without handbook. 
Digital screen is hard to read in bright light and usually hidden. 
Symbols hard to understand without handbook. 
Digital screen is hard to read in bright light and usually hidden. 
Symbols hard to understand without handbook. G
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Displayenhet Menysystem
När dörren till värmepumpen öppnas visas menysystemets 
fyra huvudmenyer samt viss grundinformation på displayen.

Display
På displayen visas instruktioner, inställningar och 
driftinformation. Med hjälp av den tydliga displayen 
och ett lättanvänt menysystem kan du enkelt navigera 
mellan olika menyer och alternativ för att ställa in den 
komfort eller få den information du önskar.

Statuslampa
Statuslampan indikerar värmepumpens status. Den: 

• lyser grönt vid normal funktion.

• lyser gult vid aktiverat reservläge.

• lyser rött vid utlöst larm.

OK-knapp
OK-knappen används för att: 

• bekräfta val av undermeny/alternativ/inställt värde/
sida i startguiden.

Bakåt-knapp
Bakåt-knappen används för att:

• backa till föregående meny.

• ångra en inställning som ej bekräftats.

Manöverratt
Manöverratten kan vridas åt höger eller vänster. Du 
kan:

•  förflytta dig i menyer och mellan alternativ.

•  öka eller minska värden.

•  byta sida i flersidesvisningar (t.ex. hjälptexter och 
serviceinfo).

Strömbrytare
Strömbrytaren har tre lägen: 

• På ( )

• Standby ( )

• Reservläge ( )

B Statuslampa

A Display

C OK-knapp

D Bakåt-knapp

E Manöverratt

F Strömställare

A

F470

B

C

D

E

F

Meny 1 - Inomhusklimat
Inställning och schemaläggning av inomhusklimatet.

Meny 2 - Varmvatten
Inställning och schemaläggning av varmvattenproduktionen.

Meny 3 - Info
Visning av temperatur- och annan driftinformation samt 
tillgång till larmloggen.

Meny 4 - Värmepump
Inställning av tid, datum, språk, display, driftläge mm.

Meny 5 - Service
 Avancerade inställningar. Dessa inställningar är ej åtkomliga 
för användaren. Menyn blir synlig genom att bakåt-knappen 
trycks in i 7 sekunder.

Startguide

Första gången värmepumpen startas sätts en startguide
igång. I startguiden ges instruktioner om vad som behöver
utföras vid första uppstart tillsammans med en genomgång
av värmepumpens grundläggande inställningar.
Startguiden säkerställer att uppstarten görs på rätt sätt
och kan därför inte hoppas över. Startguiden kan startas
i efterhand i meny 5.7.

Inomhustemperatur –  
(om rumsgivare finns)Utetemperatur

Varmvatten-
temperatur

Extra varmvatten  
(om aktiverad)

Uppskattad mängd  
varmvatten

This is from my MSc thesis , which 
was written up as a book chapter 

here: https://onlinelibrary.wiley.com/
doi/pdf/

10.1002/9781118273463.ch15 - 
email me if you want to know more. 

https://onlinelibrary.wiley.com/doi/pdf/10.1002/9781118273463.ch15


Beware greenwash….

https://xkcd.com/1007/



Metrics and measurement of 
embedded impacts are less well 
developed than ‘in use’ impacts. 
Some useful resources:  

BRE Green Guide: https://
www.bre.co.uk/greenguide/
podpage.jsp?id=2126 

ICE Carbon Index: http://
www.circularecology.com/embodied-
energy-and-carbon-footprint-
database.html#.W36RHZNKifU 

https://www.ukgbc.org/ukgbc-work/
embodied-carbon-practical-
guidance/ 

https://
www.ellenmacarthurfoundation.org/
assets/downloads/Built-Env-
Co.Project.pdf 

https://www.sciencedirect.com/book/
9781856175371/the-ecology-of-
building-materials 

http://www.rics.org/uk/shop/
Methodology-to-calculate-embodied-
carbon-19955.aspx

https://www.bre.co.uk/greenguide/podpage.jsp?id=2126
http://www.circularecology.com/embodied-energy-and-carbon-footprint-database.html#.W36RHZNKifU
https://www.ukgbc.org/ukgbc-work/embodied-carbon-practical-guidance/
https://www.ellenmacarthurfoundation.org/assets/downloads/Built-Env-Co.Project.pdf
https://www.sciencedirect.com/book/9781856175371/the-ecology-of-building-materials
http://www.rics.org/uk/shop/Methodology-to-calculate-embodied-carbon-19955.aspx


5. Focus on 
outcomes and your 
brief and priorities - 
not gaming the 
system, or ticking 
boxes. 

http://www.iglooregeneration.co.uk/

http://www.iglooregeneration.co.uk/wp-content/uploads/
2016/06/Footprint-in-Action-by-igloo.pdf

http://www.iglooregeneration.co.uk/wp-content/uploads/2016/06/Footprint-in-Action-by-igloo.pdf


and follow through with on site quality…



There is hope… 



Image from: http://carbon.coop/blog/jonathan/energy-system-vision-
community-energy-led-future

….esp if we see 
buildings as part 
of the energy 
system. 

http://carbon.coop/blog/jonathan/energy-system-vision-community-energy-led-future


….but it’s not just about buildings and 
physical infrastructure (which is why 
CLT’s are great!). 



Some further reading: 

• The climate change big picture - http://www.vox.com/2016/10/4/13118594/2-degrees-no-
more-fossil-fuels

• TSB/InnovateUK Building Performance Evaluation Programme: Studies of a large range of 
domestic and non-domestic low energy buildings. Lots of good published info on ‘lessons 
learned’.

• Carbon Buzz - website with building case studies comparing ‘designed’ and ‘as built’ 
performance.

• Low Energy Buildings Database - repository of projects developed by AECB with 
InnovateUK/ TSB funding logging designed and ‘as built’ performance. 

• PROBE studies - older now, but lots of useful learning still, especially on user perceptions 
and performance gap. Published in Building Research and Information

• Usable Buildings Trust - Resource rich website developed by those involved in the PROBE 
studies. 

• Householder perspectives on the potential of the ‘smart grid’: http://www.carbon.coop/
blog/zapaman/community-smart-grid-prosumer-perspective and here: http://carbon.coop/
blog/jonathan/smart-grid-aggregation-dashboard-prototype - and some info on their ‘green 
shift’ smart grids project here: http://carbon.coop/content/nobel-grid

• Better Buildings Partnership, CIBSE, UK Green Building Council all have lots of useful 
documentation on ‘real life’ performance.

• You can follow the work of PROJECT SCENE here: http://www.projectscene.uk/

http://www.carbon.coop/blog/zapaman/community-smart-grid-prosumer-perspective

