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Mycelium Fungi



Mycelium Novel material



Mycelium

Problem statement
Novel building material with unknown performance and application

Relevance
Mycelium companies interested in building construction
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Literature research material properties

•	 Mechanical 				    +
•	 Fire resistance 			   +++
•	 Acoustic insulation 	 +++
•	 Thermal insulation 	 +++
•	 Water resistance 		  ++



“What are the specific qualities of this material and 
how can it be used in an acoustic building product?”

Research question



Acoustics

Absorption
•	 Compared to transmission, reflection 
•	 Porous absorber
•	 Speech: 100 to 5000 Hz



Growing the samples Grow-It-Yourself kit



Growing the samples Pasteurisation



Growing the samples After initial growth phase



After growth in shapesGrowing the samples



DryingGrowing the samples



Impedance tube tests

Impedance tube

•	 Absorption spectrum
•	 Sound perpendicular
•	 10 cm and 2,9 cm samples

Sample types:
•	 Substrates
•	 Density
•	 Thickness
•	 Surface effects
•	 Existing products



SizingImpedance tube tests



OverviewImpedance tube tests



Overview: 4cm Hemp/StrawImpedance tube tests



Substrates: CacaoImpedance tube tests



Substrates: CattailImpedance tube tests



SubstratesImpedance tube tests



DensityImpedance tube tests



Surface shapes: extra growthImpedance tube tests



Surface shapes: squaresImpedance tube tests



Surface shapes: trianglesImpedance tube tests



Surface shapes: bubblewrapImpedance tube tests



Surface shapesImpedance tube tests



Products: EcovativeImpedance tube tests



Products: GreenSulate closedImpedance tube tests



Products: GreenSulate openImpedance tube tests



Products: MyceliumImpedance tube tests



Products: Knauf EcoseImpedance tube tests



Products: IsovlasImpedance tube tests



Products: TroldektImpedance tube tests



Products: Ecophon AkustoImpedance tube tests



Products: HeraklithImpedance tube tests



Products: RockfonImpedance tube tests



Products: Ecophon FocusImpedance tube tests



Products: ConventionalImpedance tube tests



Impedance tube tests

Conclusion

•	 Density most important parameter
•	 Open/closed effect
•	 Surface shapes no effect
•	 Sine-wave like curve



Reverberation chamber tests

Reverberation chamber
•	 Diffuse field 
•	 Realistic measurements
•	 Norms are important
•	 Compare with impedance tube



Reverberation chamber tests

Set-up
•	 5 microphone/loudspeaker positions 
•	 No parallel walls
•	 Relative humidity, temperature, air pressure
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Growing the panels Contamination



Growing the panels Second try



Building the mounting



Reverberation chamber tests

E400 mount: 400 mm distance

Smooth side

Flat on the ground

Rough side



Reverberation chamber tests



Reverberation chamber tests



Reverberation chamber tests

Conclusion
•	 Good absorption 
•	 Smooth/rough side
•	 E400 mount?
•	 No sine-wave like curve



Samples
•	 Hemp/straw
•	 Hemp/straw + extra growth
•	 Ecovative GIY kit

Microscopic imaging Sections



Microscopic imaging Surface

EcovativeExtra growthRegular hemp/straw



Microscopic imaging Sections

EcovativeExtra growthRegular hemp/straw



Acoustics

Conclusion
•	 Good absorption! 
•	 Impedance tube <-> reverberation chamber
•	 E400 mount?	



Mycelium design



Mycelium design

Topics:
Openness of the surface
Fragility
Connections
Narrative
Lifecycle and sustainability
Other acoustic types
Shape
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Input for design

•	 Fragility
•	 Attachment to other materials

Design

•	 Simple wall panel
•	 Backpanel

Design outline



Design - Regular panel



Regular panel Production



Regular panel Production



Regular panel Production



Regular panel Production



Regular panel Production



Regular panel



Regular panel



Regular panel



Regular panel Installation



Regular panel Installation



Regular panel Installation



Regular panel Multiple panels



Divder



Divider



Ceiling tile



Diffuser



Wall design - slats



Wall design - slats



Compare performance

Compare products
•	 Conventional
•	 Bio-based
•	 Mycelium

Criteria
•	 Aesthetics
•	 Acoustics
•	 Fire safety
•	 Hygiene/health
•	 Durability	
•	 Sustainability	
•	 Price



Compare performance

			   Mycelium							           Bio-based 						         Conventional

Ecophon Akusto

Kvadrat CloudsBaux Pulp

Metisse C Panels

Ecovative Sinewave

Mogu Kite































Compare performance

Conclusion
+	 Acoustics
+	 Sustainability
-	 Fragile
-	 Aging?



“What are the specific qualities of this material and 
how can it be used in an acoustic building product?”

Research question



Conclusion

 
•	 Good acoustic performance
•	 Good indication on how to influence this
•	 Proven acoustic panels can be grown
•	 Found issues and possibilities in design



Recommendations

This graduation project:
•	 Impedance tube test Turkey tail
•	 Low values E400 mounting?
•	 Design: practical approach, more prototyping

Further study:
•	 Further research other properties
•	 More interdisciplinary research



Thank you for your attention!


