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Characterisation: feather fibre fabric & others

Images of the feather fibre fabric produced in this study and the commercially available thermal insulation materials tested 
for comparison. Scanning electron microscope images of the microstructure of each material are also shown. https://doi.org/10.1007/s12649-020-01007-3

https://doi.org/10.1007/s12649-020-01007-3
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Thermal conductivity data for feather fibre fabric and commercially available thermal insulation materials (tested at 20ºC, ΔT = 10 °C).
a Effect of test temperature on thermal conductivity, b effect of sample density on thermal conductivity

Characterisation: feather fibre fabric & others

https://doi.org/10.1007/s12649-020-01007-3

https://doi.org/10.1007/s12649-020-01007-3
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DVS data for feather fibre fabrics and commercially available thermal insulation materials

Summary of key thermal property characterisation results for different 
thermal insulation materials:

Characterisation: feather fibre fabric & others

https://doi.org/10.1007/s12649-020-01007-3

https://doi.org/10.1007/s12649-020-01007-3
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Thermal conductivity data for feather fibre fabric and commercially available thermal insulation materials (tested at 20ºC, ΔT = 10 °C).
a Effect of test temperature on thermal conductivity, b effect of sample density on thermal conductivity

Characterisation: feather fibre fabric & others

https://doi.org/10.1007/s12649-020-01007-3
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https://doi.org/10.3390/ma14164408SEM images in 450× magnification of: (a) Type-1: Barley straw stem; (b) Type-2: Wheat straw.

Characterisation: wheat and barley straw bulks

https://doi.org/10.3390/ma14164408


Balázs Nagy, PhD 7/20

https://doi.org/10.3390/ma14164408

Measured thermal conductivity using GHP of randomly oriented Type-1 and Type-2 straw bulks with different bulk densities.
Type-1: Barley straw; Type-2: Wheat straw.

Characterisation: wheat and barley straw bulks

https://doi.org/10.3390/ma14164408


Balázs Nagy, PhD 8/20

https://doi.org/10.3390/ma14164408

Heat Transfer in Straw-Based Thermal Insulating Materials:
•ks—conduction through the solid medium (fibers), this component
includes the heat transfer in the natural composite and in its embedded air pores;
•kg.tot—conduction through gas medium including:
•kg.g—conduction in the air trapped in gaps among the stems,
•kg.v—conduction in the voids of stems;
•kr—radiative heat transfer;
•kconv—convection in the air in gaps between the fibers.

Characterisation: wheat and barley straw bulks

https://doi.org/10.3390/ma14164408
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https://doi.org/10.3390/ma14164408

Characterisation: wheat and barley straw bulks

Relationship between bulk density and total thermal conductivity in case of the results of laboratory 
measurements and the analytic-empirical model using Type-1: Barley and Type-2: Wheat straws.

https://doi.org/10.3390/ma14164408
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Application: straw thermal insulation panels

15%
Progress:

https://w-heat.hu

https://doi.org/10.1016/j.csite.2021.100941
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Szél utca, Budapest III. kerület

Application: ventilated double-skin cold roofs

https://doi.org/10.1016/j.csite.2021.100941
https://doi.org/10.2478/9788395669699-032

Blowing mineral wool (Supafil)
made using 60% recycled glass

https://doi.org/10.1016/j.csite.2021.100941
https://doi.org/10.2478/9788395669699-032
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Application: ventilated double-skin cold roofs

https://doi.org/10.1016/j.csite.2021.100941
https://doi.org/10.2478/9788395669699-032

Sensor placement in the roof structure, insulating process & measurement results of sensors

https://doi.org/10.1016/j.csite.2021.100941
https://doi.org/10.2478/9788395669699-032
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Application: ventilated double-skin cold roofs

https://doi.org/10.1016/j.csite.2021.100941
https://doi.org/10.2478/9788395669699-032

Measured temperature and relative humidity distribution across the construction

January July

https://doi.org/10.1016/j.csite.2021.100941
https://doi.org/10.2478/9788395669699-032
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𝜆2 = 𝜆1 ∙ 𝑒
ሻ𝑓𝑡(𝑇2−𝑇1 ∙ 𝑒 ሻ𝑓𝑢(𝑈2−𝑈1

Declared: 0,045 W/mK
Average: 0,049 W/mK

https://doi.org/10.1016/j.csite.2021.100941
https://doi.org/10.2478/9788395669699-032

Application: ventilated double-skin cold roofs

https://doi.org/10.1016/j.csite.2021.100941
https://doi.org/10.2478/9788395669699-032
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https://doi.org/10.1016/j.csite.2021.100941
https://doi.org/10.2478/9788395669699-032

Application: ventilated double-skin cold roofs

https://doi.org/10.1016/j.csite.2021.100941
https://doi.org/10.2478/9788395669699-032
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https://doi.org/10.1016/j.csite.2021.100941
https://doi.org/10.2478/9788395669699-032

Application: ventilated double-skin cold roofs

WUFI  (Heat and Moisture) model:

- Boundary Conditions according to monitoring measurements
- 3 different, advancing mondels:

- S1: standard model with general material properties from manufacturer
- S2: adding air change and radiation in the cavity
- S3: adding the laboratory measured material properties

Conclusion:

- Blowing with 10-12 kg/m3 bulk density instead of 15 kg/m3 results in 35% higher U 
value of the construction!!!

https://doi.org/10.1016/j.csite.2021.100941
https://doi.org/10.2478/9788395669699-032
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Technical value analysis

1) Select and collect comparable material and technical parameters of
natural, bio-based or conventional thermal insulation materials.

• Thermal conductivity
• Volumetric heat capacity
• Vapour diffusion resistance factor
• Fire resistance
• Compression strength
• Price
• Global warming potential
• Workability
• Etc.

COMBINEX method with Guilford weighting

https://tdk.bme.hu/EMK/ep2/Tarsashazak-
innovativ-energiahatekonysagi

https://tdk.bme.hu/EMK/ep2/Tarsashazak-innovativ-energiahatekonysagi
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Technical value analysis

2) Create an online poll about the comparison criteria, use pair comparison
3) Compose the preference matrix from the results of the polling
4) Calculate the weights according to Guilford

https://tdk.bme.hu/EMK/ep2/Tarsashazak-
innovativ-energiahatekonysagi

https://tdk.bme.hu/EMK/ep2/Tarsashazak-innovativ-energiahatekonysagi
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Technical value analysis

5) Scoring relative to comparison (e.g. 1-5 scale based on performance)
6) Weight the scores and get the final result

Results with weights:

https://tdk.bme.hu/EMK/ep2/Tarsashazak-
innovativ-energiahatekonysagi

https://tdk.bme.hu/EMK/ep2/Tarsashazak-innovativ-energiahatekonysagi
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Technical value analysis
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