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2050 forecast: cities account for 70% global population '

one third global energy consumption 2

37% global CO, production 2

Australian construction industry: 18% national carbon footprint 3

I United Nations (2023); 2 UN Environment Programme (2022); 3 Department of Climate Change, Energy, the Environment and Water (2022)
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HEMPCRETE

* life cycles assessment: net carbon negative '0!!

« carbonation: up to 300kg CO, /m3 2

* higher capital outlay vs. higher operational savings '3

10 Le et af (2023); 11 Jami et al (2016); 12 Di Capua et al (2021): 13 Nordby & Shea (2013)
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MECHANICAL PERFORMANCE
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* load bearing structural concrete: 32 MPa !/

o

* hemp concrete composites: 0.5 — 10 Mpa '8

D

4

* higher binder/shiv ratio + higher compaction

— bulk density — compressive strength

Compressive strength [MPa]

N

Compressive strength of hempcrete at varying binder ratios '°

17 Department for Infrastructure and Transport (2022); 18 Wadi et al (2019); 19 Horszczaruk et al (2023)
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THERMAL PROPERTIES

* defined by thermal conductivity, specific heat/thermal mass . ; |
29.2°Ct  ES L0 | | 33.7

and thermal diffusivity 2°

* standard density concrete at room temp (1.33 - 1.95W/m.K) 2/

hempcrete (90 - 160mW/m.K) 22 23 C

* thermal performance optimised by higher hemp shiv mixing ratios 2*

Peak Temperature Peak Temperature
Delayed Reduced

] T e——— " 70

UTS TechLab (2024)

Day Night Day

External Temperatures
- e e == |nternal Temperatures with Low Thermal Mass

Internal Temperatures with High Thermal Mass

20 Haik et al (2020); 21 Asadi et al (2018); 22 Collet & Pretot (2014); 23 Bruijn & Johansson (201 3);
24 Sassoni et al (2014)



HYGRIC PROPERTIES

* moisture buffering capacity: stabilises RH 2°
* hempcrete: > 2 g/(m2-% RH) 26

* significant reduction in risk of condensation

Moisture buffer value [g/m? %RH]

Hempcrete MBV
Sprayed 2.15

boards

varnish concrete
with stucco

Moulded 2.14

Moisture buffer values of common building materials 28
Precast 1.94

25 Bennai et al (2022): 26 Collet et al (2013); 27 Shang & Tariku(2021); 28 Rode et al (2007)
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MICROBIAL GROWTH POTENTIAL

* inert nature of hempcrete — robust to biodegradation 3°
* hemp concrete has antimicrobial properties '8 :
- alkalinity of lime — generally resistant to mould/insects 3¢

- no available nutrients to support bacterial/fungal growth 3°

* paucity of research within extreme conditions °

35 Walker et al (2014); 36 Picandet (2013); 18 Horszczaruk et al (2023);
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.ol . Species Penicillium Aspergillus Ciadosporium Sterife
* hempcrete exposed to extreme conditions pecies Bl Penicilum B =] um E3

* common fungal genera found to proliferate

* sensitive to common household disinfectants

Pre-spike Post-spike Pre-spike Post-spike Pre-spike Post-spike Pre-spike Post-spike

Chamber studies assessing mould growth on hempcrete blocks at 100% RH °

9 Chau et al (2023)
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