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Modelling of building using DXF file

*Resources required: DXF file (floor plan) for a building
*Expected duration of tutorial: Half hour
®QOutcome of tutorial: Creating model of a building with given DXF file

Step-1: Open the AutoCAD drawing of given building

- The drawing obtained from Architect usually contains lot of extra information, as shown
in lllustration 2.1, that are not required in modelling with DB.

- Open the CAD file of building in AutoCAD.
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lllustration 2.1: Typical AutoCAD drawing



Step-2: Converting AutoCAD drawing in single line drawing

- Simplify the actual plan into a single line drawing of the building using AutoCAD

- In the AutoCAD menu, under ‘Format’ operations, a screen as shown in lllustration
2.2 would appear after selecting the first operation ‘layers’, Switch-off all the layers
except those defining the building internal and external walls. Even switch-off the
doors, steps etc. since the DXF file is only used for picking the reference points for
creating building geometry.

- For switching-off any layer, click on the ‘bulb’ shown in front of name of any layer in
lllustration 2.2.

- This operation is ‘toggle’ type, and a layer can be switched-on and switched-off by
alternate clicks.

- In case some other details remain in the drawing, it is suggested to delete them
manually.

- It maybe noted that this step of converting actual drawing into single line diagram is
not absolutely necessary; however, it is highly recommended for avoiding mistakes
and to simplify the modelling.
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lllustration 2.2: Converting original drawing into single line diagram



- On conversion, finally the drawing looks like the one shown in Illustration 2.3.

B File Edit Wiew Insert Format  Tools  Draw  Dimension  Modify  Express  window  Help -8 X
ARASER IO | G6ReP SH Q@
5 o' GO wiNDOws | O ByLaper - BYLAYER = | EYLAYER - | 6%

5 plans 24-01-08.dwg’,

N m
"
e
3
A
5

L S ) KD

Converted into single
line drawing

B oy g -

[ 4 » ¥ Model £, plans

Command: -
Cancel
X |Command: 4
\71273.975, -92478.592, O [Ismap erID | orTHO [ poLar [Eswer [oTRack Lwt [ MODEL  TRELET | Ready D_ L

lllustration 2.3: Single line diagram

- Convert the .DWG file .DXF format by choosing ‘save as’ facility.
- The DB 2D files only with *.DXF’ format.




Step-3: Opening single line DXF file in DB

- For using the above single line DXF file, open Design Builder and open a New
Project.

- Specify the location.

- Instead of choosing to add new building as done in previous tutorial, select, ‘Import
2-D Drawing File’ in the info panel to the right as shown in lllustration 2.5.
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lllustration 2.5: Opening DXF file in DB



- In the “Import drawing file” screen, which pops up now, identify the location of the
single line DXF file as shown in lllustration 2.6.

- After selecting the DXF file, the entry in front of ‘file name’ shows the path of the file
as shown in lllustration 2.7.
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lllustration 2.6: Locating the DXF file
- Next important entry is ‘Units’ as shown in lllustration 2.7. Select the unit here

which matches with the unit used in the DXF drawing.
- Please note that wrong selection of units would result into an error message.
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lllustration 2.7: Selecting DXF file and setting units

Moving to the next stage, layers of the drawing which are to be imported to DB are asked
to be selected.

Alternatively, if the simplification of actual drawing into single line diagram has not been
done, as explained in previous steps, layers can also be turned-off at this stage.



On proceeding further, DB shows the screen similar to one shown in lllustration 2.8, the

line diagram of building (DXF) is now available as reference for defining shape and
dimensions of the building.
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lllustration 2.8: Background image of building (DXF) for modeling



Step-4: Creating building outline
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lllustration 2.9: Adding building over the drawing

- Select “Add building” from the info panel or from the top menu as shown in
lllustration 2.9.

- After selecting to ‘Add building’ button, a drawing cursor appears, and building
outline can be drawn by tracing the outer boundary of the DXF.

- Whenever the cursor is exactly on to any endpoint the cursor will snap to it and will

change its color to pink, thereby helping in picking up correct coordinates of the
building, as shown in lllustration 2.10.

- After tracing all the outer corners of the building, 3D model can be viewed by
selecting the Axonometric view, as shown in lllustration 2.11
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lllustration 2.10: Use of snap facility
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lllustration 2.11: Building created by tracing outline of DXF image



Step-5: Creating internal partitions

- Make sure you are on the Block level in the navigation panel, as shown in
lllustration 2.12.

- For drawing internal partition walls, select ‘Draw partition’ from the right info panel
or from the toolbar, as shown in lllustration 2.12.

- After selecting “Draw partition”, a cursor appears and partition walls can be drawn
by tracing the desired internal partitions.

o DesignBuilder - Untitled 1.dsh - Layout - Untitled, Building 1, Block 1

File Edit Go Vew Tools Help “igw rokation |Plan £V
| O | ) I = ™ = S |
MEEE PRI YT n
Navigate, Site Untitled, Building 1, Block 1 CI'Ck hel‘e tO

| Lavout Activily

. ! — o |
J E 4 '} DOffice_OpenOff Ecif the Iavout of the current biock

=] ’lj Un“:I;d'Id' : Blocks can be paritioned up into 2
= f uilding or more zones by drawing internal
=1 Block 1 walls (partiions). When the region

| Construction | Openings | Lighting | HWAC

draw internal

ofthe block is enclosed by external
andior internal walls it becomes a
zone and is modelled separately in
simulations.

Draw pattition to start drawing
partitiopeto sub-divide the block into
0
Draw void petimeter to create a
void / courtyard space within the the
current block.

M Hanging partitions
........................................... Zone I an internal wall does not join up at
hoth ends with another wall then it is
I treated as a ‘hanging partition’. In
this caseit iz added to any existing
Thermal mass' specified far the
zane on the Constructions tab and

AR

maodelled norrgeometrically in
EnergyPlus.

Bilock form

You can changethe 3D block farm
pararmetrically from the Block tab of

Make sure you are on
“Block” level

H the Model Options dialog, e.g
CIICk here tO change from standard Extruded' to
‘Pitched roof farm or chanoe the

dl‘aW |nterna| slopeof a roof.

ﬁ Model Qptions

Floor shading
The way that floor surfaces are
shaded depends on the ‘Zonef

(2

| Edit |\u"\sualise |] Heating design |] Cooling design H Simulation | shading’ option an the Advance, L
Edit block layout... X = 45,7726t ¥ = 43.320f Z =632
4 start rfEeEg ” doc- ... & DesignBuilder - Untitl... N RS 11:47

lllustration 2.12: Draw internal partition
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lllustration 2.13: Drawing internal partitions

- By repeating previous steps, you can create several partition walls as per the
building plan.

- If all the partition walls are created, the view would look something like lllustration
2.14.

- You would notice that as soon as one closed space is defined by partition, one
additional zone automatically gets created in the left navigation panel. It is due to
the fact that, for DB each enclosed space is a separate zone.

- It is not necessary to draw each and every room, rather a thermal model can be
simplified by combining the areas with similar activity, set points, direction etc. into
one single zone.
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lllustration 2.14: Several partition walls representing different zones

You can go the level of any zone by selecting zone name from the left navigation
panel, as shown in lllustration 2.15. Changes made will be particular for that
specific zone,

If you make some change while selecting the block level in the navigation panel,
that change is applied to all zones of this block.

If you double click any zone, it will show elements that make this zone, as shown in
lllustration 2.16.
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lllustration 2.15: Display of single zone of block
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lllustration 2.16: Elements of a zone

You have learnt to create a building using the DXF file!

Simulations can be run by clicking the ‘Simulation’ key as done in previous tutorial.



