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Nowadays Challenges

Cement production IS
responsible of 5 to 7% CO,
emissions in the world
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(Mt) Sand is increasingly becoming
0o 1 scarce in many regions
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Nowadays Challenges
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Nowadays Challenges

Buildings -95%  Industry -81%

Trajectoire des émissions et des puits de gaz a effet de serre sur le territoire national entre
2005 et 2050 dans le scénario AMS

Emissions et puits de gaz a effet de serre (en MtCO2eq)
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What is a bio-based concrete?

Biosourced aggregate + Binder I Water
Hemp, Flax Lime, clay, cement
Typha, beetroot pulp...etc starch...

_ Matériau isolant
Fibre végétale
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liant (polymeére ou
minéral)
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Regional Context

< 8 Mt de beetroot/year (2" region) 23% of national production

< 129% of potato national production (2"d region)
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Beetroot starch composite

a) The extruded pulps were
soaked 1n distilled water to
ensure saturation.

b) The wet BP was
mixed with starch powder.

c) The mix was put in an
(a) (b) autoclave to dissolve the starch
under water vapor pressure.

d) the samples were compacted at
44 kPa.

(c) (d)
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Physical Characterization

Porosity

Mechanical properties (compression
and flexural strength,...)

Hygrothermal properties (thermal
conductivity, sorption isotherm, vapour
permeability, MBV...)

Acoustical properties (absorption
coefficient...)

Dynamic hygrothermal behaviour in

biclimatic chamber
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Effect of S/IEBP ratio
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Drying process for full and hollowed bricks

Hot air Tower Lyophilisation for sublimation

Shrinkage 12.5% Shrinkage 2.5%
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Hollowed brick advantages
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Hollowed brick thermal resistance

Calculation method using NF EN ISO 6946:2017 based on electrical analogy
as well as numerical method using COMSOL software
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Equivalent simplified scheme
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Experiment on wall level (undergoing investigation)

hot chamber Cold chamber
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Conclusions and perspectives

% BP/S composites are an interesting thermal insulation solution for
buildings especially the hollowed bricks

% More investigations are needed to improve material durability,
drying process and optimize physical properties

% Future investigations will also focus on the hygrothermal
performance on building level as well as on social and

economical aspects,
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Thank you

“ UNIVERSITE DE REIMS
V CHAMPAGNE-ARDENNE



