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Finite Element Method

= We make a calculation model for a structural element
consisting out of small elements and we know there
thermal quality exact or nearly exact.

= |f you lay a net over the structual element, calculate all
junctions, you can conclude the thermal quality of the
hole element out of the grill.
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define the thermal qua
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Start with drawing a contour
Redraw the contour
After the contour is finished,

lity of the element
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Finite element method
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Define the boundary conditions
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You can define all climate dates you need
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Output of the results
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Example with different layers

wood

cork

aluminium
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Example with different layers

outside
-10°C
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Is it possible that heat energy
is intelligent?

How they know
the quickest route
to outside?

Busy traffic
here?
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Find out the weakest places
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Example:thermal bridge- constructiv

20°C

e

concrete

-10°C

wall from timber
frame
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melt water ?7?
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Example:thermal bridge- geometric

-10°C

concrete
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Example:thermal bridge- geometric

-10°C

melt water 7?7
20°C

Color Legend
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Now it turn. Let’s calc a timber fram I
OW IS your turn. Let S CalC a imber frame wa
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THERM - [Untitled-1]
Fle Edt View Draw Lbraes Options Calcuiaton Window Help

Cover the construction with material
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"THERM - [AuBenwand]
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now define the U-factor surface)

THERM - [Aubenwand]
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define the boundary conditions

THERM - [AuBenwand]
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DRSS E lLboe
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read the U- value
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U-factor resuits
==

DCEE&G B LOS a-kPra’d s ok FEU %]

Now we are able to calculate the Psi-value of a corner

THERM - [Untitled-4] LX)
B Fle Edt View Draw Lbraries Options Cakulabon Window Help

- & x

iy 759.0,13838  dxdy 1010.4,008
Read
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define material

define boundary conditions

Simulation

read the U-value
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input in the exelfile linear-psi-value

Psi value

U-Wert 1-dim 0,103 W/m2K

U-Wert 2-dim 0,084 W/m2K

length of construction 2,706 m

Q 1-dim 0,280 W/mK simply

Q 2-dim 0,227 W/mK _
Q i, =(lixhxU, + I,xhxU,)xG,

psi -0,052 W/mK

I length of the termal bridge ~ Q 2pim =(liXhxU; + IxhxU,+hx ¥)xG,

DJ: difference of temperature inside outside

Q ,p;, : Stream of heat 2 dimensional (aus FEM)

Qp;,: stream of heat 1 dimensional (at an example out of PHPP)

v psi value (linear thermal bridge)
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Let’s look to some window examhles
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Renovation: most important for passive house windows

W 11om
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320mm

= 0,26 W/(mK)

w= 0,00 Wi(mK)
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Shadowing systems

¥=0,31 Wim*K

¥=0,02 Wim*K
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