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OUTSIDE INSIDE
This illustration of inhomogeneous layers is provided only to assist in
visualising the arrangement.
On the basis of the given information about the inhomogeneous layers, it is not
possible to estimate how and where bearing elements intersect each other. It
was assumed that the layers intersect crosswise. The size of the areas was
calculated corresponding to their percentage of the whole area.
Assignment: External wall
Manufacturer Name Thickness Lambda Q R
[(m],  [WI(mK)] [m2K/W]
number
Rse 0.0400
¥ 1 Generic Building Materials ~ Brick outer leaf & Mortar outer leaf (f = 0.000 / 0.1020 0770 0.1325
automatic disregard acc. BRE 443)
¥ 2 BS EN ISO 6946 Unventilated airspace large: horizontal heat flow 0.0500 0.267 I 0.1873
Airspace: mean temp.: 10°C / deltaT: <5 K/ Epsilon1: 0.9 W/(m2K) / Epsilon2: 0.9 W/(m2K)
¥ 3 Rockwool Ltd Rainscreen Duo-Slab (100-225mm) 0.1100 0.035 B 3.1429
Fixings Frame Cramps No./m2: 2.5/m2 17.000 H -
Fixings equivalent diameter: 7.793172E-03 m
Air gaps Level 0: dU" = 0.00 W/(m2K)
4 Own catalogue Sheathing Board 0.0125 0250 H 0.0500
5 Light steel-frame consisting of: 0.1000 2 0.184 0.5438
5a Rockwool Ltd Steel Frame Slab 99.70 % 0.034 B -
Air gaps Level 0: dU" = 0.00 W/(m2K)
5b  BSEN 12524 Steel 00.30 % 50.000 I -
[¥ 6 Inhomogeneous material consisting of: 0.0250 2 0.284 0.0880
layer
6a BSENISO 6946 Unventilated airspace large: horizontal heat flow 99.70 % 0.000 I -
Airspace: mean temp.: 10°C / deltaT: <5 K/ Epsilon1: 0.9 W/(m2K) / Epsilon2: 0.9 W/(m2K)
6b  BSEN 12524 Steel 00.30 % 50.000 I -
¥ 7 Own catalogue Standard wallboard plasterboard 0.0125 0240 H 0.0521
Rsi 0.1300
0.4120
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Rr = p*Rr’ + (1-p)*R:" = 5.83 m2K/W

Correction to U-value for according to delta U
[W/(m2K)]

Mechanical fasteners Digest 465 0.0086
Air gaps BS EN ISO 6946 Annex F 0.0000
0.0086

U = 1/R; + ZAU = 0.18 W/(m2K)

The physical values of the building materials has been graded by their level of quality. These 5 levels are the following

A: Data is entered and validated by the manufacturer or supplier. Data is continuously tested by 3rd party.

B: Data is entered and validated by the manufacturer or supplier. Data is certified by 3rd party

C: Data is entered and validated by the manufacturer or supplier.

D: Information is entered by BuildDesk without special agreement with the manufacturer, supplier or others.

E: Information is entered by the user of the BuildDesk software without special agreement with the manufacturer, supplier or
others.

[ I=dxle] e

uU=| 0.18 wimk)| Rr=| 5.83 mw |

Calculated with BuildDesk 3.4.6
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Steel percentage: 0.30 % Light steel-frame, inhomogeneous layer: sections
24.92 A D o ) =99.40%
consisting of material layers: 1, 2, 3, 4, 5a, 6a, 7
0.15
B D] = 0.30%
consisting of material layers: 1, 2, 3, 4, 5b, 6a, 7
49.85
c E = 0.30%
consisting of material layers: 1, 2, 3, 4, 5a, 6b, 7
0.15
5 % = 0.00%
24.92 consisting of material layers: 1, 2, 3, 4, 5b, 6b, 7
Upper limit of the thermal transfer resistance R
1 1
2= o = — =0.15
Un[WImHK)I = S RiA) +Ra+ Ree 6.69 +0.13 + 0.04
Us [W/(m?K)] = —r . __—_— =0.25
(ZRig) + Rsi+ Rse 3.75+0.13 +0.04
1 1
%K) = oo o = — =0.15
Ue WM = 2 Ric) + Rei+ Ree 6.51+0.13 +0.04
1 1
")y = — = —_— =0.27
Uo IWAMHI= 5 Ri0) + Rei+ Ree 3.57 +0.13 + 0.04
Rr'= . = 6.85 m2K/W
T — A*Ua+B*Us+C*Uc+D*Up — O- m
Lower limit of the thermal transfer resistance R
Rse [mZKNV] =0.04
Ri" [M2K/W] =d 1/ A= 0.1020/0.770 =0.13
R2" [M2K/W] =d2f L= 0.0500/0.267 =0.19
R3" [M2K/W] =da/ X'a= 0.1100/0.035 =3.14
Ra" [M2K/W] =d 4 La= 0.0125/0.250 =0.05
Rs" [M?K/W] =ds/(%a* (A+ C)+Asp* (B + D)) = 0.1000 /( 0.034 * 99.70% + 50.000 * 0.30%) =0.54
Re" [M?K/W] =de/(%ea* (A+ B) +Ler* (C + D)) = 0.0250 /( 0.135 * 99.70% + 50.000 * 0.30%) =0.09
R7" [m?K/IW] =d 7/ 7= 0.0125/0.240 =0.05
Rsi [m2K/W] =0.13

R = 2R" + Ry + Rse = 4.37 m2K/W

Calculated with BuildDesk 3.4.6
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Kind of frame: Hybrid frame

Flange width: known not to exceed 50 mm
Stud spacing s [m]: 0.600

Stud depth d [m]: 0.100

Web thickness t [m]: 0.00180

Steel percentage [%]: 0.30

Weight factor p
Formula: p = 0,8 * (Ry"/Ry") + 0,32 - 0,2 * (0,6/s) - 0,04 * (d/0,1) =0.590

R: = p*R:' + (1-p)*R:" = 5.83 m2K/W

Calculated with BuildDesk 3.4.6
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OUTSIDE INSIDE

The list of materials shown below may differ from those in the U-value
calculation printout. Only material layers which are used in the heat capacity
calculation are listed.

Single material layers shown in the U-value calculation printout may be
separated to meet the exclusion criteria:

A .. The total thickness of the layers exceed 0.1 m.

B .. The mid point in the construction is reached.

For insulation layers the following criteria applies:

C .. Aninsulating layer is reached (defined as lambda <= 0.08 W/(mK)).

Name Thickness lambda Q Thermal Q Density Q Thermal Criteria
[m]  [WI(mK)] capacity [kg/m?3] mass Exclusion
[kJ/(kgK)] kJ/(m2K)

End of calculation - Cold
1 Brick outer leaf & Mortar outer leaf (f = 0.000 0.1020 0.770 0.80 I 17000 D 887+ A -C

/ automatic disregard acc. BRE 443)
2 Unventilated airspace large: horizontal heat 0.0500 0.267 I 1.01 D 12 D 6+ A -C

flow
3 Rainscreen Duo-Slab (100-225mm) 0.1100 0.035 B 1.03 C 60.0 C 66 A -C
4 Sheathing Board 0.0125 0.250 H 160 B 10000 H 206 A, - C
5 Light steel-frame consisting of: 0.0375 04 A -C
5a Steel Frame Slab 99.70% 0.034 B 1.03 C 350 C 3 A -C
5b Steel 00.30% 50.000 |Dx 0.45 D 7800.0 IIx 64 A -C
5 Light steel-frame consisting of: 0.0625 o+ --C
5a Steel Frame Slab 99.70% 0.034 B 1.03 C 350 LC 22 -,-C
5b  Steel 00.30% 50.000 Ix 045 D 7800.0 v 0.7 -y -
6 Inhomogeneous material layer consisting of: 0.0250 0.3 .-
6a ]EIJnventiIated airspace large: horizontal heat 99.70% 0.135 v 101 D 12 D 0.0 -y -

ow

6b Steel 00.30% 50.000 D 0.45 D 7800.0 Dr 0.3 -
7  Standard wallboard plasterboard 0.0125 0.240 H 1.00 H 700.0 H 8.8 R

Start of calculation - Warm

0.4120 9.0

Heat capacity = 9.0 kJ/(m2K)

The following exclusion criteria apply:
The total thickness of the layers exceed 0.1 m.
An insulating layer is reached (defined as lambda <= 0.08 W/(mK)).

The physical values of the building materials has been graded by their level of quality. These 5 levels are the following

A: Data is entered and validated by the manufacturer or supplier. Data is continuously tested by 3rd party.

B: Data is entered and validated by the manufacturer or supplier. Data is certified by 3rd party

C: Data is entered and validated by the manufacturer or supplier.

D: Information is entered by BuildDesk without special agreement with the manufacturer, supplier or others.

E: Information is entered by the user of the BuildDesk software without special agreement with the manufacturer, supplier or
others.

EEomEOC O>X»

Calculated with BuildDesk 3.4.6



