Ground Contact Constructions

Ground Contact Constructions

The Apache Constructions Database has been enhanced to assist with calculating U-values of
constructions (floors and walls) that are in contact with the ground. Using the current model
geometry to identify surfaces that are below or in contact with the ground plane (at level z = 0)
Constructions can then be modified to give an accurate U-value calculation.

@ Project constructions

In CDB Select the menu Optlon File Edit View ASettings Calculations [m Help
TOOIS >> Ground-contact Floorplans u @ E @.— '}? X L] @ &| ASHRAE construction wizard

Create target construction
| Opaque Constructions | Glazed Constructions |Ground-contact Floorplans | a

() Internal Ceilings/Floors () Doors
() Rodfs () Ground-contact/Expozed Floors

@ Project constructions [= || = |[ 2 |
File &5 ; ' — 0
é Ground-contact Floorplans @
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Here the Floorplan parameters are defined and Characteristic Dimension is calculated for the
building. Click the “Update building from geometry” button to automatically add Levels for each
storey with a floor touching or below ground (Z=0) in the building.

Floorplan — the floorplan at a particular ground or sub-ground level is the polygon formed from the
intersection of the building with a horizontal at that level.
Characteristic Dimension is calculated for any particular level as 2 * Af / Pf
Where Af is Floorplan Area at that level
Pf is Floorplan Perimeter at that level
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Ground-contact Floorplans @
[ Add level ] [ Insert lewel ] [ Delete level ] [Updahe from building geometry ]
e Depth below ground Floorplan area [ir#] Floolp_lan exposed C_harac:_teristic:

[m] perimeter [m) dimension [m)
0 [graund) 0.00 100.00 40.00 5.00
-1 4.00 100.00 40.00 5.00
-2 8.00 £0.00 32.00 3.78
[ Cancel ] [ Apply and exit ]

Options to manually override these values are provided to allow user to add/delete levels and edit the

Depth, Floorplan Area and Floorplan exposed perimeter values for any level.

This gives the user

control over the Characteristic dimension for buildings with unusual geometry.

When Floorplans have been defined the Ground-contact Constructions can be modified. In CDB

open any Ground-contact/Exposed Floor or External Wall.

The option to define the construction as Ground-contact is available, tick this and click the U-value
adjustment button to input further parameters that will be used in the calculation of the U-value

adjustment.
@ Project construction (opagque)
e : - ; ; Building Regulati
D STD_FLOZ Description  standard floor construction (2002 regs) P RIEEHIE
- Standard Generic
Outside surface = o
ermal bridgin
Emissivity 0,900 Resistance KA 0.0400 default Solar shsorptance 0,700 T [\f,;rgr;.K] 0.035 default
Inzside surface
Emigzivity 0,900 Resistance [mek. A 01700 default Solar abzorptance 0550 PIREE it | i 0603
[] Metal Cladding
Thiz iz a solid ground-contact floor [not an expozed floor)
Construction layers [outzside to inside]
Specific y
Material Thickness | Conductivity| Denszity Heat Fiesistance Hap.m;.' ity | Cat
Sl m wimKl kg Capacity | mek/w GES_'SJ,'[‘I:'P_ B0
JkgK] StLE
LOMDOM CLAY 0.7500 1.4100 1300.0 1000.0 Sands, Stones and Soils
ERICKWORK [OUTER LEAF) 0.2500 0.8400 1700.0 800.0 Brick & Blockwork
CAST CONCRETE 01000 1.1300 2000.0 1000.0 Concretes
DEMSE EPS SLAB INSULATION - LIKE STYROFOAM 0.0635 0.0250 300 1400.0 Ihsulating M aterialz
CHIFBOARD 0.0250 0.1500 800.0 20330 Timber
SYNTHETIC CARPET 0.0100 0.0600 160.0 2500.0 Carpets
[ Copy ][ Faste ][ Cavity ][ Inzert ][ Add ][ Delete ][ Flip ] [ Supstem Materials ” Froject b aterialz
Congtruction thickness  1.1985 I U-value [ /K]
U-walue method | EN-ISO - U-value 0.2433 WK
Total R-value 3.7314 EK.A
[ Derived Parameters ] [Eondensation Analysis] [ 0k ” Cancel ]

The U-value adjustment can be calculated using the EN-ISO 13370 method or F-factor.
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EN-ISO method

EN-ISO 13370 method takes as input ground
conductivity, Floorplan characteristic dimension, wall
thickness and insulation details and depth below
ground level.

F-Factor
F-factor method takes as input the Floorplan
characteristic dimension and an F-factor.

Apply adjustment?

Floorplan parameters
Level:

El Ground-contact U-value adjustment

Analysis method:  |EN-ISO 13370 =

=S

Apply adjustment?

Floorplan parameters
Level:

Characteristic dimension {m}:

F-factor

3.750

0.000

Characteristic dimension {m}: 5.000 [] override for U-value calc?

Floor depth (m) : 0.000 [ override for U-value calc?

Exposed floor perimeter {m): 40.000

Floor area (m): 100.000

Ground conductivity 1.410 Copy from layer data?

Floor resistanice (m2W): 2.5400 Copy from layer data?

External wall thickness (m): 0.449 Copy from layer data?

Edge insulation type:

Edge insulation width (m): 0.000

Edge insulation thickness (m): 0.000

Edge insulation conductivity 0.000

Cancel ] [ Save & Exit ]

7 Greund-contact U-value adjustment @

[ override for U-value calc?

Cancel

| [ save &Exit

Both methods rely on the Level being chosen so that the correct parameters (Characteristic

Dimension etc) are used.

When the parameters are defined tick the “Apply adjustment” checkbox then Save and Exit to apply
the U-value adjustment to the construction in the form of additional layers in the Construction Layers

(identifiable as the U-value correction layer).
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Canstruction lapers [outside tao inzide)

Thiz iz a zolid ground-contact floor [hot an exposed flaor] | U-value adjustment
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Material Thickness | Conductivity| Denzity Heat Fesistance HapthJ_r it |Cat
alena m WA K] | kadm? Capacity | mek.Aw Gﬁ?‘i;‘{{'{‘ alegary

JilkgK] s/lkgm
U-value comection layer 01560 0.0500 aa0.0 1000.0 0.000 |naulating Materials
LOMDOM CLey 0.7500 1.4100 1900.0 1000.0 Sands, Stones and Soils
BRICKwOREK (OUTER LEAF] 02500 0.8400 1700.0 a00.0 Birick & Blockwork
CAST COMCRETE 01000 1.1300 2000.0 1000.0 Concretes
DEMNSE EPS SLAB IMSULATION - LIKE STYROFO AR 00835 0.0250 30.0 1400.0 Inzulating b aterials
CHIPEOARD 0.0250 01500 a00.0 20930 Timber ﬂ

[ Copy ][ FPaste ][ Cavity ][ Inzert ][ Add ][ Delete ][ Flip ] [ System M atenals ] [ Project Materals ]
Construchion thickness  1.35945 m L-value /K]
Total Fvalue B.9104  rKiw velue methodd | EN-50 ree
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