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Thermal Testing: In laboratory
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Thermal Testing: In laboratory at real scale
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Thermal Testing: In laboratory at real scale
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UK Building regulations: Part L1 A

]& HM Government

The Building Regulations 2010

Conservation of
fuel and power
APPROVED DOCUMENT A

L1A Conservation of fuel and power
in new dwellings

[ Table 2 Limiting fabric parameters
Roof
Wall (030 w/mek))
Floor M
Party wall 0.20 W/(m?*K)
Swimming pool basin’ 0.25 W/ (m?K)
Windows, roof windows, glazed roof-lights?, curtain walling and pedestrian doors 2.00 W/ (m*K)
Air permeability 10.0 m3/(h'm?) at 50 Pa

2013 edition incorporating 2016 amendments — for use in England*




FR Building regulations: RT2012

Thermal regulation 2012 “RT 2012”: These are three performance requirements:

= The maximum energy efficiency of the building

= A maximum consumption primary energy of 50 kWh/m?year

Summer thermal comfort on conventional indoor temperature

The expected “U” for the walls : Baneommelion
U<0,36 W/ m2K=> R22,77 m2.K/w e

< 50 KWhim2.an (e =

| -
2000 2005 2012 2000

positive?



Cob and U Values

The U-value of an insulating layer depends on the thermal conductivity (A) of the material and its thickness (e):

U=»MNe.

Thermal U Value Thermal U Value
FR SOIL | Conductivity (M2K)W UK SOIL Conductivity (M2K)W
W/(m-K) W/(m-K)
1 0,168104 1,800 1 0,196145 1,530
2 0,175374 1,710 2 0,18902 1,600
3 0,180617 1,666 3 0,196319 1,530

[Source: Weber]



Cob and U Values

Traditional Cob Density Thicknessm  Cond. W/m K Resistance m2 K/W
Internal surface n/a n/a 0.12
Cob 1600 0.700 0.64 1.09
External Surface n/a n/a 0.06
Total Resistance 1.27
U-Value ( 0.79
How thick would a traditional cob wall have to be to pass regulations? Has to be .30
Traditional Cob Density Thicknessm  Cond. W/m K Resistance m2 K/W
Internal surface n/a 0.12
Cob 1600 0.64 3.13
External Surface n/a 0.06
Total Resistance 3.30
U-Value 0.30

\ Two metres!




Cob and U Values

How light would a cob wall have to be to pass regulations?

Light Cob Density kg/m3 Thickness m Cond. W/m K Resistance m2 K/W
Internal surface n/a n/a 0.12
Cob 25% fibre 0.600 0.183 3.28
External Surface X n/a n/a 0.06
Total Resistance \ 3.46
U-Value \ 0.29

\

Less than half the density

Unfortunately, this lightweight cob wall could not support a
second floor or a roof




Cob and U Values

The solution — A composite cob wall

Composit Cob Density kg/m3 Thickness m Cond. W/m.K Resistance m2 K/W
Internal surface n/a n/a 0.12
Dense Cob UK6 5% Hemp straw 1600 0.300 0.45 0.67
Lightweight Cob UK3 50% Hemp shiv 340 0.300 0.11 2.73
External Surface n/a n/a 0.06

Total Resistance

U-Value W/m2K

( 0.28

-

Table 2 Limiting fabric parameters

Roof Q20-4meK)

Wall 030 W/ (mz-KD

| ol

L) VAT AT Al




Cob and U Values

The CobBauge wall with finishes

Composite Cob + finishes Density kg/m3  Thickness m Cond. W/m.K Resistance m2 K/W
Internal surface n/a n/a 0.12
Internal earthen plaster 0.03 0.44 0.07
Dense Cob UK6 2.5% Hemp straw 1423 0.250 0.44 0.57
Lightweight Cob UK3 50% Hemp shiv 340 0.300 0.11 2.73
Lime render 0.03 0.60 0.05
External Surface n/a n/a 0.06
Total Resistance 3.59

U-Value W/m2K 0.28

The same U value, standard finishes, and is now 556mm thick



Life Cycle Assessment — Embodied Energy

A RSRIA aiiide

Material Profile: Cement

RICS Pro
Embodied Energy (EE) ICE-Database Statistics - MJ/Kg
[Main Material No. Records Average EE Standard Deviation Minimum EE EE _Comments on the Database Statistics:
(Cement 116 5.20 270 0.10 14.20
Cement Mortar 1 1.54 0.91 0.10 3.49
Unspecified| 9 1.30 0.70 0.10 210}
Virgin| 2 2.63 122 177 3.49|
Cement, Fibre Cement a4 4.60 4.60 4.60 I
Virgin| 1 4.60. 4.60| 4.60 |
Cement, Fibre Cement 8 10.15 1.93 7.60 1420
1t edition, inf T ‘ 5 015 593 7560] 14.2—0” There was a large sample of data.
Cement, General 94 5.32 2.05 142 1.73
Market Average| 7 5.02 0.66] 429 6.20] n
Unspecified| 65 546 227 142 11.73
Virgin| 22 4.88 1.07 3.00 6.50]
Cement, Soil-Cement 2 0.85 0.21 0.70 1.00
Unspecified| 2 0.85. 021 0.70 1.00
Selected Embodied Energy & Carbon Coefficients and Associated Data
Embodied Ene; Embodied Carbon - Kg DoatE: Ranoe: MK
rgy - rbon -
Material Boundaries Specific Comments
MJIKg cozekg LowEE " High EE 23
Weighted average of all cement consumed within the UK. This includes
all factory made cements (CEM |, CEM I, CEM Ill, CEM IV) and further|
(‘eneraalv(;l: welghted 451 074 blending of fly ash and ground granulated blast furnace slag. This data|
ge) has been estimated from the Mineral Products Association (MPA)|
factsheets (see Ref. 59). 23% cementitious additions on average.
This is a standard cement with no cementitious additions (i.e. Flyash or|
Average CEM | Portland 5.50 0.95 blast furnace slag). Composition 94% clinker, 5% gypsum, 1% minor|
Cement, 94% Clinker i ' additional constituents (mac's). This data has been estimated from the|
MPAfactsheets (see Ref. 59).
. 0.89 (@ 6%) to
6-20% Fly Ash (CEM IVA-V) 52810451 0.76 (@ 20%) Fly ash has a lower embodied carbon than blast furnace slag, however|
' the upper threshold of fly ash content that can be used in a stable|
o mixture is lower than for blast furnace slag. This data has been
3 (+-30%) estimated from the MPAfactsheets (see Ref. 59) and the ICE data for fly
ISRy (SN CEMIE | 44510360 07510062 ash.
21-35%GGBS (CEM IUB-S)|  4.77t04.21 0.77100.65
GGBS = ground granulated blast furnace slag. Blast furnace slag has a
higher embodied carbon than fly ash, however the upper threshold of
36-65% GGBS (CEM IIVA) 41710 3.0 0.64 10 0.39 blast furnace slag content is higher than for flyash. This data has been A joint venture of
estimated from the British CementAssociation's factsheets (see Ref. J u u
59) and the ICE data for GGBS.
UNIVERSITY OF
o
66-80% GGBS (CEM II/B) 2961024 0.38100.26 Creitle o Gals
Fibre Cement Panels - .
Uincoated 104 1.09 CO2 only Estimated range +/- 30%
Few data points. Selected data modified from Ref. 107. An example|
application are facade panels.
Fibre Cement Panels -
(Colour) Coated 16.3 1.28 CO2 only Estimated range +/- 30%
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Calculating LCA - SimaPro
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ENVIRONMENTAL PRODUCT DECLARATION

In accordance with EN 15804 and ISO 14025

12.5 mm Gypboard® Plain

Date of issue: 2017-02-06
Valid until: 2019-01-03

Output:

European Product
Declaration

for CobBauge \/EFEHPEQ

The environmental impacts of this product
have been assessed over its whole life cycle.
Its Environmental Product Declaration has
been verified by an independent third party.

)} %':I Gyproc
[ |

$-P-00538 SAINT-GOBAIN




New French Regulation RE2020

Bilan Enrg avec embllage Scenario 1 : 1 m? wall of concrete blocs
o Scenario 2 : 1 m? wall of soil
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Life Cycle Assessment — Why is this important?
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This is happening now!

Adapted from Jukka Heinonen
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