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Different coupling approaches
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Conjugate Approach Line-source approach
(including CFD)
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Porous Domain

ou a¢ Moisture
dp at + V- (=Dn VP~ D VT) = 0 balance
oh aT dh dg Energy
aT ot acp ac TV (=De V¢ = DerVT) =0 balance
® Relative humidity
|:> Moisture distribution: T Temperature
Px.¥.1) . u Water content
Temperature distribution:
T(x,y,1) h Specific enthalpy
D.. Non linear transfer
coefficients
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Alr gap:
Conjugate approach

; Moisture
aptv + V- (pyv — D,Vpy,) = 0 balance
oh Energy
E +V- ((pvv _ vapv)hv + (pav _ Dana)ha _ AVT) =0 balance
v Momentum i
_— Uy =U-(— o, | Vapor density
5t +pv-Vv=V-(—pl+VT) balance

o, | Air density
a_p = -V (pv) <:| Continuity h enthalpy
Jt

v Air velocity
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Alr gap:
Line-source approach

Moisture

A(dp 6p
f( L ”) =@Pv , — Pv balance

Energy

A
Z ( + v—) :@Tb T) ‘l'@pv b — pv)h balance

Heat transfer coefficient

Mass transfer coefficient

Cross section area

~ |~ |&)E&)

Cross section perimeter

v Air velocity
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Results: Test case A
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Results: Test case B "
| | "’
1
@7, 1 -‘-’No-slip wall
2.5 v m/s Laminar flow, P
I U =1.25m/s |
H=0.002 0
=0. m 4
2
Porous material
e
0
@[] - 1h @ deviation - 1h
0.937 1.54e-1 0 L=0.1m x
1
0.65 = Se-2 : —
0
0.5 -6.8e-2

°C] 1h T deviation - 1h

22.25 5.74e-3
18.8 4e-3
3e-3

14.8
le-3
10.35 -1.01e-3
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Results: Test case B ,
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Conclusion

Acceptable solution quality employing

the line-source approach

Further development

» Further experimental validation

= Variable transfer coefficients
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Thank you for your attention!

michele.janetti@uibk.ac.at
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