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Introduction
« Hygrothermal aspects of a structure are essential in building energy calculations.

« There were no material properties measured of industrial applied steel fibre reinforced
concretes for HAM simulations.

« Last year we have measured these important properties (moisture and temperature dependent
thermal conductivity, specific heat capacity, vapor diffusion coefficient and resistance, moisture
storage functions, water absorption coefficient and liquid transport coefficient) [3, 4]

« With these measurements we are able to make simulations closer to reality.
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Dynamic heat and moisture simulation

» We have analyzed 126 combinations of a general segment of wall and foundations connection of
a heated industrial hall.

» We used WUFI 2D simulation tool for the conjugated heat and moisture transport analyses.

dH 99

= (AVY) + h,V - (6,V (9Psar))
dw d¢

20 ot =7 D79 + 6,7 (9Psar))

@ WUFI® Our goal: Temperature and RH changes inside the structure
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Thermal design of the floor

TMN Decree No. 7/2006

Regulation  Component Prescmfmzi%]value Deawﬁm&kvalue IR Lf(ahon

CKNesSsS

wall 0.45 0.431 6cm
General

floor 0.5 0.458 5cm
5 wall 0.24 0.232 12 cm
t'CQStd”

optimize floor 0.3 0.285 10 cm
Parameters Values

“F” Thickness of underfloor insulation 0cm, 5¢cm, 10 cm
“H” Length of underfloor insulation 0 cm, 50 cm, 100 cm, 150 cm
“W” Thickness of wall & beam insulation 0cm, 6¢cm, 12 cm
Soil Sandy Clay (SC), Loamy Sand (LS)
Climate Budapest, Hungary (B), Espoo, Finland (E),

Lisbon, Portugal (L)
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Temperature / Relative Humidity
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Simulations with sandy clay soil and Espoo climate
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If we are using insulation under the layer, we separate it from dynamic conditions.
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Heat flux densities on internal faces of plinth walls with different insulations
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Using thicker insulation with
10/150 cm floor insulation, 6 cm wall insulation smaller width (1 0cm/50

cm) next to the base wall
ot ' // than thinner insulation with
MIVA longer width (5 cm/150 cm)

‘ leads to higher heat losses.
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There is a visible connection between different soils and heat losses
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Conclusion

Using thicker insulation with smaller width (10 cm/50 cm) next to the base wall than thinner insulation
with longer width (5 cm/150 cm) leads to higher heat losses. 50 cm insulation length gives significantly
less heat loss reduction, than 100 cm or 150 cm, even if it will be 10 cm thick.

» There is a visible connection between different soils and heat losses, but the effects of different soil types
reduced when we used insulated floors and walls.

» We showed that climate differences across Europe should result different insulation techniques as well,
insulating the plinth walls could be very effective, floors should be insulated at least 1 m from their edge.

 In short, the conclusion is that keeping in mind the presented results can improve the energy efficiency of
industrial buildings across Europe.
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