Software within building physics and ground heat storage

HEAT 2 version 10

A PC-program for heat transfer in two dimensions - Update manual

March 1, 2016

BLOCON
www.buildingphysics.com



http://www.buildingphysics.com/




Contents

1. WHAT' S NEW | WERSBIGMID.2....cco i ieemee et et s e n e e s s vemmees 5
1.1  SCRIPT FOR PRE-PROCESSOR .....ictvttttietteteesisssesssisetsssassesssassesssassesssssssesssssssesssssssesens 5
1.2 REPEATING FUNCTION VALUES. .. uvittiiotteteeiersetessesetssssssesesassessssssesssasssessssssesessossesens 5
1.3  CHANGEABLE USER INTERFACE OF HEATZ ...oooiiiiieteiite ettt sevin e 5
IO S I e o WY =1 =] [0 N TR 5
1.5  INSTALLATION AND REQUIREMENTS ..eiciviiiitiiiiiiieitisessrissitessstaessabesssaeessntessarasssnnessnnes 6

2. SCRIPT FOR PRE-PROCESSOR......u ittt ettt ettt e et raereea e e enaeees 7
22 A |\ = (0T 16 [0 i [ N 7
2.2 EXECUTING THE SCRIPT ..vettitoutettetesteteesaeteesaessesessssesesssssesessassesessassesessssseeessassesessansees 8
2.3 IMPORTING GEOMETRY FROM PRE-PROCESSOR TO SCRIPT ...uvvtiiieiiieesseteeesssieneesnenns 11
2.4 ADIUSTMENT OF THE SCALE-FACTOR .. .vvttitititeeisiitessseeeessseeeessssseesssseeessseeeesssnrees 14
2R T =1 1RO 15
2.6 ADIUSTMENT OF POLYGON GRID STEP.....eiiiiiteteetiitieessseieeesssieeesssiseesssiseesssseeesssssees 16
2.7 SAVE/OPEN SCRIPT FILES ....iiteteetioteteesseetesssetetesssiseeessseetesssesesessssseeesssssseesssseeessansees 17

3. REPEATING FUNCTION VALUES ... .ooi ittt a e amaee e 19
3.1 INTRODUCTION oetiiitteeetieteeeesteteeee s st eeesseteeee s st aeeesssseeesssseeessasseeessasseeessasseeessanreeessans 19
3.2 EXAMPLE .ottt eee ettt et e et e e e —e e a——eeeaa e e e e —teera——aeera—teeeaa—teeaaraeeaans 20

4, CHANGEABLE U SER INTERFACE OF HEA T 2. . coeiiie e 23
A1 INTRODUCTION .etiiittteesieteeeesteteeeesseteeeesseseeeessetseeessasseeessasseeessasseeessasseeessarseeessareeessans 23






1.What 6s HEAWM version 10

Blocon is proud to present a new version of HEAT2. Many new important features have been added.
Up-to-date information is given on www.buildingphysics.com.

This update manual covers new features that have been added since version 8. New users should also
read the update manuals for versions 6, 7, 8, 9 and the full manual for version 5 at

http://www.buildingphysics.com/manuals/HEAT2 9 update.pdf

http://www.buildingphysics.com/manuals/HEAT2 8 update.pdf

http://www.buildingphysics.com/manuals/HEAT2 7 update english.pdf

http://www.buildingphysics.com/manuals/Heat2 6 update.pdf

http://www.buildingphysics.com/manuals/HEAT2 5.pdf

Tips for reading for beginners:For a quick start read Chapter 4 (pages 23-27) in Manual HEAT2
5.0. The example in chapter 8 (pages 117-121) would also give a short introduction. After this, look at
the update manuals for versions 6, 7, 8, and 9. Also see the examples for the test cases: 1SO 10211 &
10077-2 validation test cases

1.1 Script for pre-processor

The complete geometry can now be described by text. It is also possible to vice versa convert already
drawn geometry in the pre-processor to a script. See Chapter 2.

1.2 Repeating function values
It is now easy to repeat functions values for dynamic calculations for any period. See Chapter 3.

1.3 Changeable user interface of HEAT2

The user interface of HEAT2 can now be “personalized” using different windows style themes. See
Chapter 4.

1.4 Light version
The light (demo) version has the following restrictions:
7 Data cannot be saved.
9 Materials cannot be added or changed.
1 Max 1,000,000 (1,000-1,000) nodes.
1

Results for heat flows are hidden for larger problems with more than 5,000 nodes and with
more than 60 nodes in each direction.

Thermal coupling coefficients (L2D) will not be calculated.
Report preview is disabled.

Some other restrictions apply.


http://www.buildingphysics.com/manuals/HEAT2_9_update.pdf
http://www.buildingphysics.com/manuals/HEAT2_8_update.pdf
http://www.buildingphysics.com/manuals/HEAT2_7_update_english.pdf
http://www.buildingphysics.com/manuals/Heat2_6_update.pdf
http://www.buildingphysics.com/manuals/HEAT2_5.pdf
http://www.buildingphysics.com/manuals/HEAT2_5.pdf
http://www.buildingphysics.com/manuals/HEAT2_5.pdf
http://www.buildingphysics.com/index-filer/ISOValidation.htm
http://www.buildingphysics.com/index-filer/ISOValidation.htm

1.5 Installation and requirements

HEAT2 v10 requires only about 0.2 GB RAM (a pc with 2 GB is recommended), and less than 10
MB hard disk space. HEAT2 runs on both 32-bit and 64-bit Windows 10, 8, and 7.

Install HEAT2 by clicking on the setup file. If there is any problem (such as HEAT2 cannot find the
material files) please check the below.

Note that HEAT2/HEAT3 cannot be started directly by clicking on the exe-files. The programs
should be started using the short-cuts on the start menu (or your own short-cuts on the desktop, see
below how to create this).

Information X

o File DEFAULT.MTL not found!

Please see following tips:

- Please start HEATZ using the start menu item, (and not by clicking on the exe-file):
Press the Windows key and just enter "HEAT2".
The itern "HEAT2 v(xed" should be displayed ("o is the version number).

If it still does not work please check the following:

1. Open the start menu folder "C:\ProgramData\Microsoft\ Windows\5tart
Menu'\Programs\BLOCON",

You can do this by pressing the Windows key and just enter "HEAT2",
The itern "HEAT2 v(xoc)" should be displayed.

Right-click this item and choose "Open file path”.

2. Then right-click the start menu itern "HEAT2 v(;eod)" and choose properties.

3. Make sure that "Start in" is set to the folder where the file "DEFAULT.MTL" is
located. It is typically installed to
"Ch\Users\*name*\Documents\BLOCONVHEAT2 10"

(There are also other files in this folder that are needed by HEAT2)

By default, the setup program installs HEAT2_v10_xx.exe and some other files to folder
C:\Program Files (86)\BLOCON\HEAT2_v10.xx\

The material files (*.mtl) and some other user files are placed in
C:\Documents and Settinggusername®\My DocumentsBLOCON\HEAT2 10

This folder contains also user projects files. It needs local write/read rights.

Make sure that the short-cut for "HEAT2 v10.xx" in the start-menu (right-click properties on the
short-cut) has "Target" set to ”C:\Program Files
(x86)\BLOCON\HEAT2_v10.xx\HEATZ2_v10.xx.exe (or wherever the exe-file is located) and
"Start in" set to "...DocumentdBloconHEAT?2 10" (or wherever the files are located). The short-
cut for "HEAT?2 v10.xx can be found in folder “C:\ProgramData\Microsoft\Windows\Start
Menu\Programs\BLOCON”.

The installation with the setup file will automatically create correct folders. Administrators rights are
needed for the setup since the setup-program writes in the registry and program folders.

If needed, you can also make shortcuts on the desktop for each user with properties set to
Target: "C:\Program Files\Blocon\HEAT2_v10.xx\HEAT2_v10.xx.exe"

and
Start in: "...User1\My Documents\Blocon\HEAT2 10" for userl
Start in: "...User2\My Documents\Blocon\HEAT2 10" for user2
etc.

Each folder should contain copies of the original material files (.mtl and Mtrl50.txt), ini-file, and
projects files. (The same that was installed). The folders needs local write/read wrights. This way,
each user has his/her own files.



2. Script for Pre-processor

2.1 Introduction

Geometrical input can now be given using text scripts. It is possible to run different scripts in order to
build a complete geometry. E.g. the user can have different scripts describing e.g. wall types and
combine those with different scripts describing e.g. window frames.

It is also possible to vice versa generate a script from an already drawn geometry in the pre-processor.
This means that a user can “export” already drawn geometries from the pre-processor and save them
in a library for future use.

Do not confusacripts forthe pre-processomwith scripts for bitmaps, sdertherp. 4448 in
http://www.buildingphysics.com/manuals/HEAT2_ 9 update.pdf

The following script commands are possible.

Rectanglescan be specified using one of the below options:

r x1yl x2 y2 material name => rectangle using two points (X,y)

s x1 y1 w h material name => rectangle using point (x1,y1), width, height

t x1 y1 w h angle material narre tilted rectangle using point (x1,y1), width, height, angle [°]

Polygonsare specified using
m x1 y1 x2 y2 x3 y3... xn ynmaterial name=> polygon using n points (x,y) (at least three points)

The “material namé above should be a string from the material list, e.g. “concrete, IEA”. If no
material is given, the last one specified will be used (if no material has been used before, the current
material in the material list will be used). This script will draw two rectangles with “concrete, IEA”:

R 0.1 0.1 0.5 0.2 concrete, IEA
R0.30.40.70.2

If a material does not exist, the last one specified will be used. This script will draw two rectangles
with “concrete, IEA”:

R 0.10.10.50.2 concrete, IEA

R 0.30.4 0.7 0.2 dummymaterial

Note the message in the “Message Window”: “Material not found in material list: dummymaterial
There is a short cut to insert the current material from the material list: Ctrl-N (or menu item
“Edit/Insert material name”.

Expansion pointsare specified using

xx1lyl => expansion point at (x1,y1)

Open boundary line segmergare specified using

bxlyl => open boundary line segment at (x1,y1)

Origo can be moved by
oxlyl => set new origo reference at (x1,y1)

Commentsare given by
I comments starts with an exclamation mark

A tip: comment out objects if you do not want to draw them:
1R 0.10.10.50.2 concrete, IEA


http://www.buildingphysics.com/manuals/HEAT2_9_update.pdf

2.2 Executing the script

The script window is available from the top menu bar in the pre-processor:

i Script for Pre-processor

Edit Open scriptfile Save script file Help

| e Run [ script == pre-processor | | | Import [ pre-processor =3 script ] |

@ Empty pre-processor before running script @ Set origo to lower left in pre-processor

| comments starts with an exdamation mark

Irxlylx2 y2 material name == rectangle using two points (x,v)

g %1 y1w h material name == rectangle using point (x1,y1) + width and height

I tx1y1w h angle material name = tilted rectangle using point (x1,y1) + width and height + angle
Imxlylx2y2x3y3 etc material name = polygon using at least three points (x,v)

Inxlyl = expansion point at (x1,y1)

IThxlyl =2 open boundary line segment at (x1,y1)

loxlyl == set new origo at (x1,y1)

IExamples. Press "Run script” to add stuff

r0.10.10.850.33 brick, IEA I comment can be written here

r0.50,20,70.25 I If no material is given the last one will be used
50,5500.10.3 concrete, IEA

r-0.1-0,150.30.25 xxx | This material does not exist == last one wil be used
t0.150,10.150.3 30 glass, lead | tilted rectangle with 30 degrees

M 0,100 0,200 0,400 0,150 0.4500,300 0.2500.330 cork, IEA ! polygon with 4 points

x0.30.3 | expansion point
b0.30.05 | open boundary line segment

Mumber of rows processed: 8

The button ”Run (script => pre-processor) (or short cut Ctrl+R) will execute the script. The
example above will generate the following geometry with eight objects drawn:

i Pre-processor —

File Edit Layers View Materials Settings Mesh Script <CLICK TO UPDATE>
w O 5 : @ri® o OB M X+ P B £ T dmx  diny
16
{’m‘:l
[m]
® Lock  x.y=[0.29, 0.47) dist:0.5523
Select object




The geometry will be added to the existing pre-processor drawing If “Empty pre-processor before
running script” is not checked.

In the example below we have inserted “o 0.2 0.2” which means that we move the origo with offset
(0.2, 0.2) and then all objects are added again referenced to the new origo.

#f Script for Pre-processor

Edit Open script file Save script file Help

a Run [ script == pre-processor ] | | Import [ pre-processor =3 script | |

Empty pre-processor before running script @ Set origo to lower left in pre-processar

00,202 I now we move the origo

r0.10.10.850,33 brick, IEA ! comment can be written here

r0.50,20,70.25 I If no material is given the last one will be used
£0,5500.10,3 concrete, IEA

r-0.1-0.150.30.25 xux | This material does not exist == last one will be used
t0.150.10.15 0.3 30 glass, lead I filted rectangle with 30 degrees

M 0,100 0,200 0,400 0,150 0,450 0.300 0,250 0.330 cork, IEA ! polygon with 4 points

x0.30.3 | expansion point
b0.30.05 | open boundary line segment

Murnber of rows processed: 9

This will give the following geometry:

" Pre-processor

File Edit Layers View Materials Settings Mesh Script <CLICK TO UPDATE=

Lock x.w=[021,05] dist:0.5423 w0 01, 0.85) w015, 0.435) dx=0.95
Select abject

Note that all objects for the last imported script will be marked (in red) thus making it easier to move,
delete, etc.



Running the script again will give:

#i# Pre-processor
File Edit Layers View Materials Settings Mesh Script <CLICK TO UPDATE=

x Ogs : @m@o®i: O8 (3 @3 X- -

111

" Lock x.p=[0E3, 045] dizt:0.8154 w: [0, 0.85) 015, 0.435) dr=0.95 dp=0.585
Select object

Setting a new origo can be useful e.g. in the following scenario: Assume you have a script that
describes a detail (e.g. a window frame). You can use the same script over and over again and place
the detail anywhere by first setting a new origo as a reference.

1C



2.3 Importing geometry from pre-processor to script

The button “Import[pre-pr o c e s s or wilPgensate a scripttfor the Urawn objects.
Assume we have the first example (see file examplel.txin folder “Scripts_preprocesst)y where the
geometry was generated by the following script:

& Script for Pre-processor (examplel.bxt)

Edit Open scriptfile Save scriptfile Help

| e Run [ script == pre-processor ] | | Import [ pre-processor =2 script ] |

@ Empty pre-processor before running script @ Set origo to lower left in pre-processor

r0.10.10,850.33 brick, IEA | comment can be written here

r0.50.20.70.25 I If no material is given the last ane will be used
50.5500,10.3 concrete, IEA

r-0,1-0,150,30,25 axx I This material does not exist == last one will be used

t0.150.10.150.3 30 glass, lead | tilted rectangle with 30 degrees

M 0.100 0,200 0,400 0,150 0,450 0,300 0,250 0,330 cork, IEA ! palygon with 4 points

¥x0.30.3 | expansion point
b0.30.05 | open boundary line segment

Mumber of rows processed: 8

iw* Pre-processor
File Edit Layers View Materials Settings Mesh Script <CLICK TO UPDATE=

x O : @m@T@i 68 3 @A X F

17

lock w.p=[032, 046 dist:0.5604
Select object

11



First, uncheck “Set origo to lower left in pre-processor” and press the button “Import [ pre -
processor => script |'. The generated script will be as follows:

i Script for Pre-processor (examplel.bct)

Edit Open script file Save script file Help

| e Run [ script == pre-processor | | | Import [ pre-processor =3 script ] |

@ Empty pre-processor hefore running script Set arigo to lower left in pre-processor
| Script imported from pre-processor 2016-02-16 at 14:35:35 [UNTITLED.DAT]

r0.10.10.850.33 brick, IEA

r0.50.20.70.25 brick, [EA

ri,5500,650,3 concrete, IEA

r-0,1-0,150,3 0.25 concrete, IEA

m0.150,10.28 0.1750.13 0.435 0 0,36 glass, lead
mo.10.20.40.150.450.30.250.33 cork, [EA
x0.30.3

b0.30.05

Script imported from pre-processor 2016-02-16 at 14:35:35 [UNTITLED.DAT]

A comment is shown on the first row (and at the window bottom) when the script was generated.

Note that the exported rectangle “s 0.55 0 0.1 0.3 concrete, |IEA imported as “r 0.55 0 0.65 0.3
concrete, IEA, and that the tilted rectangle “t 0.15 0.1 0.15 @.30 glass, leadis imported as a
polygon “m 0.15 0.1 0.28 0.175 0.13 0.435 0 0.36 glass,’lead

If “Set origo to lower left in prprocessor is checked, the origo will always be at the lower left. The

generated script will now be as follows:

&' Script for Pre-processor (examplel.bxt)

Edit Open script file Save script file Help

| e Run [ script =3 pre-processor ] | | Impart [ pre-processor == soript ]

@ Empty pre-processor before running script @ Set origo to lower left in pre-processor
| Script imported from pre-processor 2016-02-16 at 14:33:32 [UNTITLED.DAT]

r0.20.250.95 0.43 brick, IEA

r 0.6 0.350.8 0.4 brick, I[EA

r0.650.150.75 0.45 concrete, IEA
r00.40.4concete, IEA

m0.250,250.38 0.3250.23 0.585 0.1 0.51 glass, lead
m0.20.350.50.30.550.450.35 0,48 cork, IEA
x0.40.45

bo.40.2

Script imported from pre-processor 2016-02-16 at 14:38:32 [UNTITLED.DAT]

The lower left-most object is here “r 0 0 0.4 0.4 concrete, IEA

12



The script for case “1SO10077_D6.dat” is shown below.

iwj* Pre-processor IS010077_D6.H2P

File Edit Layers View Materials Settings Mesh Script <CLICK TO UPDATE=>
x|/O30s -

1:1.75

]

Lock  w.p=[0151, 01215]  dist0.1938

& Script for Pre-processor

Edit Open script file Save script file Help

| e Run [ script == pre-processor ] | | Import [ pre-processor =3 script ] |

|#] Empty pre-processor before running script [¥] st origo to lower leftin pre-processor
I Script imported from pre-processor 2016-02-18 at 09:22: 26 [15010077_D&.DAT]

r 0.0085 0.015 0.024 0.017 Frame ex. (h) Aluminium

m 0.027 0.02050.024 0.002 0.022 0.002 0.024 0.015 0.024 0.0205 Frame ex. (h) Aluminium
m 0.007 0.002 0.015 0.042 0.013 0.042 0.005 0.002 Frame ex. (h) Aluminium
r0.013 0.042 0.015 0.046 Frame ex. (h) Aluminium

r0.003 0.042 0.015 0.044 Frame ex. (h) Aluminium

r 0,003 0.044 0.005 0.046 Frame ex. (h) Aluminium

r000.007 0.002 Frame ex. (h) Aluminium

r 0,022 0 0.043 0.002 Frame ex. (h) Aluminium

r0.024 0.0205 0.027 0.025 Frame ex. (h) Aluminium

r0.022 0.017 0.024 0.028 Frame ex. (k) Polyamid Nylon

r0.024 0.025 0.027 0.058 Frame ex. (k) Polyamid Mylon

r0.024 0.058 0.027 0.064 Frame ex. (h) Aluminium

r0.022 0.050.024 0.062 Frame ex. (h) Aluminium

r 0,005 0.044 0,013 0.054 Frame ex. {I) PU (polyurethane), resin
r0.003 0.052 0.005 0.054 Frame ex. (h) Aluminium

r0.013 0.052 0.015 0.085 Frame ex. (h) Aluminium
r0.0310.040.033 0.046 Frame ex. (k) Polyamid Mylon

r0.033 0.038 0.041 0.048 Frame ex. (i) Mohair (polyester), sweep
r0.041 0.04 0,043 0.046 Frame ex. (k) Polyamid Mylon

r 0,027 0.042 0.043 0.044 Frame ex. (k) Polyamid Nylon

r0.031 0.048 0.095 0.05 Frame ex. (h) Aluminium

r 0,003 0.054 0.015 0.056 Frame ex. (h) Aluminium

r0.027 0.062 0.015 0.064 Frame ex. (h) Aluminium

r 0 0.083 0.043 0.085 Frame ex. (h) Aluminium

r0.033 0.079 0.041 0.083 Frame ex. (i) Mohair (polyester), sweep
r0.0310.077 0.043 0.079 Frame ex. (h) Aluminium
r0.0310.079 0.033 0.081 Frame ex. (h) Aluminium
r0.0410.079 0.095 0.081 Frame ex. (h) Aluminium

r0.022 0.017 0.019 0.028 Frame ex. (h) Aluminium

r 0,077 0.05 0,095 0.079 Frame ex. (d) EFDM

r 0.0& 0.052 0,095 0.077 Frame ex. (a) Insulation panel

r 0,073 0.067 0.075 0.079 Frame ex. (h) Aluminium

r0.073 0.050.075 0.062 Frame ex. (h) Aluminium

r0.062 0.0710.075 0.073 Frame ex. (h) Aluminium

r0.062 0.056 0.075 0.058 Frame ex. (h) Aluminium

r0.062 0.067 0.064 0.073 Frame ex. (h) Aluminium

r0.062 0.056 0.064 0,062 Frame ex. (h) Aluminium

r 0,064 0.058 0.073 0.071 Frame ex. {I) PU (polyurethane), resin
r00.0830.003 0.002 Frame cavity

r0.022 0.048 0.024 0.05 Frame ex. (k) Polyamid Nylon

r 0,095 0.052 0,235 0.077 Frame ex. (a) Insulation panel

b 0.0990.077

b 0.0467 0.081

Mumber of rows processed: 43
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2.4 Adjustment of the scale-factor

The scale factor should initially be set according to the smallest width that is to be drawn, see p. 45 at
http://www.buildingphysics.com/manuals/HEAT2_5.pdf

By default, the scale factor is 10 which would give 10 mm:

i Scale factor
Dirawing rezolution
1 mm [zcale factar 1]
'@} 1 cm [zcale factar 10]
1 dm [gcale factar 100]
1 m [zcale factar 1000]

Scale factar ; 10.0000

Set the scalefactor for the smallest width.
Examples:

Smallest - largest - use factor

0.5 mm - 1é6m - 03

1 mm - 32m -1

1 cm - 32m - 10

Im - 3200m - 1000

j—L Cloze

When a script is exported a suitable scale factor will be proposed if the current scale factor is too
high. The reason is that it will easier for the user to draw new objects aligned with the objects created
by the script using a proper scale factor (by default there is a grid of 10 pixels in the pre-processor
that the drawn objects will snap to).

It should be noted that is notnecessary to change the scale factor when executing the J¢mpt.
correct geometry will be created regardlesgh@ chosen scale factor. It will just le&asier to
edit/add objects usintipe existing alignment with a proper scale factor.

As an example, assume the default scale factor is “10” (meaning a resolution of 10 mm) and that we
run a script with a rectangle that is 30x1 mm (that would require a resolution of 1 mm):

& Script for Pre-processor

Edit Open scriptfile Save script file Help

| e Run [ script == pre-processor | | | Impaort [ pre-processor =3 script ] |

@ Empty pre-processor before running script @ Set origo to lower left in pre-processor

ro00.03 0.001 brick, IEA

14
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There will be a suggestion to change the scale factor when running the script:

Confirm

The current scalefactor is set to 10. A better scale factor seems to be 1 based on the smallest length (0.325) found in the script.
The smallest length to be drawn using snap to grid will then be 1 mm.

Do you want to change the scalefactor to 17

If “Empty pre-processor before running script’ is not checked, and if the pre-processor is not
empty, there will be a warning instead (if the current scale factor is too high):

Confirm

Atip: The current scalefactor is set to 10, A better scale factor seems to be 1 based on the smallest length (0.325) found in the script.
Otherwise, the script may not be displayed correctly.

Do you still want to continue to update the pre-processor with the script?

Yes | | Cancel

So, if the pre-processor is not empty, and we want to add objects from a script, the scale factor will
not be changed if it is too high since this would affect the geometry already drawn. Only a warning
will be shown.

2.5 Help

Press menu item Help and some information will be added to the editor:

P Script for Pre-processor

Edit Open script file Save script file Help

| e Run [ script = pre-processor | | | Import [ pre-processor =3 script | |

@ Empty pre-processor before running script @ Set origo to lower left in pre-processor

IExamples. Press "Run script” to add stuff

r0,10,10.850,33 brick, IEA ! comment can be written here

r0.50,20.70.25 | If no material is given the last one will be used
50,5500,10.3 concrete, IEA

r-0,1-0,150.30.25 uxx ! This material does not exist =3 last one will be used
t0.150.10.150.3 30 glass, lead ! tilted rectangle with 30 degrees

M 0,100 0,200 0,400 0,150 0,450 0,300 0,250 0,330 cork, IEA ! pelygon with 4 points

| expansion point

x0.30.3
b0.30.05 | open boundary line segment

I HELP (comments starts with an exdamation mark)

Irxly1lx2 yv2 material name = rectangle using two points (x,v)

!5 %1 y1w h material name = rectangle using point (x1,v1) + width and height

It x1y1w h angle material name == tilted rectangle using peint {x1,y1) + width and height + angle
I'mxlylx2y2x3 y3 etc material name =2 polygon using at least three points (x,v)

Tuxlyl == expansion point at (x1,v1)

lbxlyl == open boundary line segment at (x1,y1)

loxlyl == set new origo at (x1,v1)

1 Cirl-N =2 Insert current material name from material list

Shortcut to run script: Ctrl-R

15



2.6 Adjustment of polygon grid step

There might be a need to adjust the polygon grid step in the pre-processor when polygons/tilted
rectangles are used in order to get a proper mesh. Assume we run the following script:

& Script for Pre-processor

Edit Open scriptfile Save scriptfile Help

| e Run [ script == pre-processor ] | | Import [ pre-processor =2 script | |

@ Empty pre-processor before running script @ Set origo to lower left in pre-processor
M 0,100 0,200 0.4000,150 0,450 0,300 0,2500,330 cork, IE.ﬁ.| Ipalygon with 4 paoints

Mumber of rows processed: 1

This will draw the following polygon:

i Pre-processor

File Edit Layers View Matenials Settings Mesh Script <CLICK TO UPDATE=

1:4

fhes dx: Adjuzt
2] dy: |
v

Lock w.p=[004, 04] dist:0.402
Select object

Press "CLICK TO UPDATE ” to update the geometry. The post-processor gives the following
pictures for two choices of the polygon grid step:

16



#ji* Post-processor 57008 Picels (417x218) -Materials [dx=0.345m dy=0.18m]
File Options Bounds T+Q Tools Settings Plot 3D

Material

Qar Mesh Tools BC num Small window

3 Grid step=5

#ji* Post-processor 56876 Picels (421x218) -Materials [dx=0.348m dy=0.18m]

File Options Bounds T+Q Tools Settings Plot 3D

Material

Small window

A Grid step=2

2.7 Save/open script files
The scrips can be saved and opened to/from text files. A suggestion is to put the files in folder

“...Documents8BloconHEAT?2 10Scripts_preprocessdr

In order to avoid confusiofor scripts for preprocessor with scripts for bitmaps we sugghat yyou
put bitmaps scripts in folder

i ¢ Do c uBleaiHEAT210Scr i pt s_bi t mapso
(this folder was nameid éDocumentdBloconHEAT2 4S ¢ r i ipversian 9.
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3. Repeating function values

3.1 Introduction

It is now possible to easily repeat function values for dynamic calculations for any given period (e.g.
daily, weekly, monthly, or yearly variation).

To repeat the values just add the string "% repeat timestringas the first row in a function (*.fun).
The “timestring” is just the time given as a string, e.g. "1y2q3d4h5s", "8760h", 3600s (or just 3600),
etc. Here is a recap from http://www.buildingphysics.com/manuals/HEAT2_5.pdf how time-strings
are used:

The time-string is a sequence of pairs with a number and one of the following letters:

y year (365 days, 31536000 seconds)

q month (year/12, 30.417 days, 2628000 seconds)
d day (86400 seconds)

h hour (3600 seconds)

m minute (60 seconds)

S second (can be omitted)

Please note that mis minute and q is month. Here are some examples:

1yl4h 1 year and 14 hours

1493d15 1 year, 2 months, 3 days and 15 seconds (same as 1y2q3d15)

86400 1 day

1h2d Not valid. The expression must be in descending order, see next row.
2d1lh This string is OK, meaning 2 days and 1 hour

Normally, one would use a repeat period of one day (1d), one week (7d), one month (1q), or one year
(1y). Here is an example where the values are repeated for the first three months (3q) in a function:

% repeat 3q

Om 20
19 25
29 15
3q 22
49 4

509

6q 13
79 25
8g 24

Here is an example where the values are repeated for a monthly period with daily values:
% repeat 1q

0d 24
1d 23
2d 21
3d 19
4d 23

31d 22
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http://www.buildingphysics.com/manuals/HEAT2_5.pdf

3.2 Example

The following example (Repeat_example.daises three functions that are repeated for different
periods of 3, 9, and 14 months for a total of two years. All files are available in folder

“...Documents\Blocon\HEAT?2 10\Examples\Manual\repeatingfunction”

File Validate File Validate File Validate
% repeat 3q % repeat 9q B repeat 1aq
Bm 28 am 28
1q 25 1q 25
2q 15 2q 15
3q 22 3q 22
g 4 hq b4
5q 9 5q 9
6q 13 6q 13
7q 25 7q 25
8q 24 8q 24
99 21 0q 21
10q 7 18q 7
15q 17 15q 17
208q 23 28q 23
30q 33 38q 33
48q 23 40q 23
58q 33 Sog 33
6oq 22 60q 22
70q 6 70q 6
86q 1 g80q 1
98q 23 98q 23
188q 32 1688q 32 188q 32
118q 22 118q 22 118q 22
120q 6 1208q 6 12089 6

< < 7

Validation OK: Number of steps=23 4 Validation OK: Number of steps=23 y Validation OK: Number of steps=23

Function 1 is used for the right boundary condition (stepwise constant temperature).
Function 2 is used for area 1 (type 4) with a given temperature.
Function 3 is used for area 2 (type 11) which is a pipe with a given temperature.

iHi* Post-processor 139040 Pixels (396x353) -Materials [dx=1.19m dy=1.06m]
File Options Bounds T+Q Tools Settings Plot 3D

Ddatert
=0 Material

T=0 R=0.04

Stepwise const temp, B=0

Qar Mesh Tonls BC num Srnall window e Bestare

20



Mumber of types > 11—

Type of madification

A Heat zource - Constant

E Heat zource - Function

C Area with given temp - Constant

E Hale with air [no capacity)

F Hale with fluid [with capacity]
G Hole with air [radistion+vent.]
H Pipe [heat zource] - Constant
| Pipe (heat source] - Function
J Pipe [given temp] - Congtant

K. Pipe [given temp] - Function

Diata Function

1 Stepwize const

2 Stepwise const

2 Stepwize const

3 Stepwize congt

Lloze

=

File Options

TrC]

Chart for record

26
25
24
23
22
21
20
19
15
17
15
15
14
13

— Default (1)

o
-
s
@

10 12
Time [Months]

14

Chart for record

File Options

TIC]

24
22
20
18
15
14

R =

— Default (2)

10 12 14
Time [Months]

18 18 20 22

Chart for record

File Options

e

10 12 14
Time[Months]

18 18 20 22 24

21

Types 4 and 11 are used

Function 1 repeated after 3 months

Function 2 repeated after 9 months

Function 3 repeated after 14 months



Temperatures at two years:

% Post-processor 139040 Pixels (396x353) -T [dx=119m dy=1.06m]

File Options Bounds T+Q Tools Settings Plot 3D
Temp [C]

H:
N
B :
| B
B
| §E
B

13
12
B

q:['

Stepwise const temp, R=0

g |
Srnall wirdine = Restare

Open the example in HEAT2. Open the three steps windows as above and run the dynamic case (F10)
in order to see how the steps are executed during the calculation.
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4. Changeable user interface of HEAT?2

4.1 Introduction

The user interface of HEAT?2 can now be “personalized” using different windows style themes. A
style is a collection of painting rules you can dynamically apply to an entire Windows application,
changing the size and appearance of various elements, the fonts, and the color scheme. One example
of the available styles is the so-called Modern UI (originally known as ‘“Metro™).

Goto menu item Options/Themet® change current appearance:

:
Aqua Light Slate
Auric

Coral

Golden Graphite
Jet

Luna

Metropaolis UL Black
Metropalis UI Blue
Metropolis UI Dark
Metropolis UI Green
Ruby Graphite

=
smokey Quartz Kamri
Tablet Light
TabletDark
Windows

The default theme is “Sapphire Kamfi:

HEAT2 100 bet

Biamap edior Inpus Sehve Podt-eocesses Qutput Optiens Il About

Fis €32 Layws Viem Matwils Seffings Mesh Scriph <CUCK TO LBDATE Fo 5 [ Sowda | k&

x(OF 5 : Bre@T@: OB AW X+ "0 5 —1 dwn  doy

] ) =>sawt] |-
L

‘et drectory CALsers Thomas Documeres locon HEAT2 16 PRCC]

Below are examples of a couple of other themes.
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Ruby Graphite

Metropolis Ul blue:

The theme is saved to file “Theme.txt” in folder “C:\Users\*username*\Documents\Blocon\HEAT?2
10” and read every time HEAT? is started.

24



