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1. Introduction

Blocon is proud to present a new version of HEAT3. Many new important features have been added.
Up-to-date information is given on www.buildingphysics.com.

This update manual covers the new features that have been added since version 8. New users should
also read the update manuals for version 7, 6, 5, and the full manual for version 4 at
https://www.buildingphysics.com/manuals/HEAT3 8 update.pdf
https://www.buildingphysics.com/manuals/HEAT3 7 update.pdf
https://www.buildingphysics.com/manuals/HEAT3 6 update.pdf
https://www.buildingphysics.com/manuals/HEAT3 5 update manual.pdf
https://www.buildingphysics.com/manuals/HEAT3 4.pdf

Tips for reading for beginners:

See examples in section 2.5 in this document which will also show how script files can be used.

See examples in section 2.6 and 2.7 in

https://www.buildingphysics.com/manuals/HEAT3 8 update.pdf

For a quick start, read Chapter 4 in Manual HEAT3 4.0. The examples in Chapter 5 would also be
useful. After this, look at Update manual for HEAT3 5.0 and Update manual for HEAT3 6.0. Also see
the examples for the test cases: ISO 10211 validation test cases.

1.1 New features

Many improvements are made since version 8. The most important are shown below:
e Easier input for boundary conditions
e Stop criterion for steady-state calculations calculated automatically
o Material files (.mtl) can now be pure text-files (.txt)
e Faster calculations, up to 7 times faster for steady-state calculations and up to 3 times faster
for dynamic calculations
New batch job features
e New color schemes added. Color scales can e.g be similar to those used in thermography. It is
also possible to define own colors.
e Post-processor images: edges can now be outlined
e Post-processor images: faster and flicker-free drawing

1.2 Requirements

HEATS3 runs on both 32-bit and 64-bit Windows 7, 8, and 10, and compatibles. Only about 40 MB
hard disk space is needed.

HEAT3 needs about 1.8 GB RAM allocated space when all nodes (50 million) are used. A PC with 4
GB RAM is recommended in that case.

Version Max number of Required memory Recommended RAM for
nodes RAM PC
HEAT3_v9.exe | 50,653,000 1.8 GB 4GB

(370-370-370)
A good tip is to close other applications to increase the available memory (if insufficient). If HEAT3
is swapping data to/from the hard disk it is a sign that virtual memory beyond the installed RAM is
used. This will happen if you try to run large cases on a PC with too little memory. This can cause
very long calculation time since the hard disk will be used for some of the memory for the allocated
matrices. It should not be any problem unless the PC has less than 4 GB RAM.

1.3 Light version

The light (demo) version has the following restrictions:
e Data cannot be saved.
e Materials cannot be added or changed.


https://www.buildingphysics.com/manuals/HEAT3_8_update.pdf
https://www.buildingphysics.com/manuals/HEAT3_7_update.pdf
https://www.buildingphysics.com/manuals/HEAT3_6_update.pdf
https://www.buildingphysics.com/manuals/HEAT3%205%20update%20manual.pdf
https://www.buildingphysics.com/manuals/HEAT3_4.pdf
https://www.buildingphysics.com/manuals/HEAT3_8_update.pdf
http://www.buildingphysics.com/manuals/HEAT3_4.pdf
http://www.buildingphysics.com/manuals/HEAT3%205%20update%20manual.pdf
http://www.buildingphysics.com/manuals/HEAT3_6_update.pdf
http://www.buildingphysics.com/index-filer/ISOValidation.htm

e Max 1,000,000 (100-100-100) nodes.

o Results for heat flows are hidden for larger problems with more than 25,000 nodes and with
more than 30 nodes in each direction.

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

e Some other restrictions apply.

1.4 Installation

HEAT3 v9 is fully adapted for Windows 7, 8, and 10 and works on both 32- and 64-bit machines.
Use the setup program to install HEAT3. This will install the HEAT3 exe-file and some other files to
folder “C:\Program Files (x86)\BLOCON\HEAT3 v9”.

@HEA'I?_\-Q_?_.EXE 2024-03-13 11:17 Program 12 275 kB
| TurboActivate.dat DAT-fil 4 kB
|%] TurboActivate.dll Programtilldgg 1098 kB
T&. TurboActivate.exe Program 287 kB
") uninsDOD.dat DAT-fil 9 kB
|—~|'_=, uninsD00.exe Program 3149 kB

Files installed to C:\Program Files (x86)\BLOCON\HEAT3_v9

Note: From version 9.2 the setup file will install material files (and some other files) to the shared
folder “C:\Users\Public\Documents\BLOCON\HEAT3 9” by default. This is also the folder where the
user stores project data files.

Examples Filmapp

HEAT3_Batch Filmapp

Projects Filmapp
@ Colorscheme.bmp BMP-fil 29kB
j HEAT3.DES DES-fil TkB
| | default.MTL MTL-fil 19 kB
| | DERAULT_ISO_TESTCASES.MTL MTL-fil 21 kB
| | DIN 4108-4.MTL MTL-fil 106 kB
|| DIN no cap.MTL MTL-fil 20 kB
| | general. MTL MTL-fil 107 kB
| | Slab_example.MTL MTL-fil 1kB
|=| _DIN 4108-4 DATABASE_txt Textdokument 2kB
|=| Default_MTL_Filename.txt Textdokument 1kB
\=| Material_test.txt Textdokument 1kB

Files installed to C:\Users\Public\Documents\BLOCON\HEAT3 9

Before v9.2, the setup file installed these files to the local user documents folder
“My documents\Blocon\HEAT3 9” (e.g. ”C:\Users\[user name]\Documents\Blocon\HEAT3 9”).

This could be a problem when an admin account was used for installation and another local user
account was running the program and had no access to the (admin) document folder (where material
files and data files were present). With v9.2 different users on the same machine can now access
shared files.

This means that when you update your old version to v9.2 there may be two document folders (the old
local document folder and the new shared document folder). If HEAT3 detects both folders upon start
(it will actually search for the file “Default.mtl”) it will ask what folder you want to start in, see
picture below. Simply erase the folder you don’t want to use and HEAT3 will use the other one upon
start. Remember to move your input files first if applicable.



Infarmation 4

| o Two different folders found that contains material file
Default.mtl.

Do you want to use the start folder for the local user
account?

Prezs "Yec" for the local user folder:
Chlsers\Thomas\Docurments\Blocon\HEAT3 9

Prezs "Mo" to use the shared folder instead:
ChUsers\Public\Documents\Blocon\HEAT3 9

Yes No

The used folder name is shown in the header for the material pick list window. It is also shown by the
menu item Info/System info in HEAT3.

It is also possible to change to another start up folder (e.g. to Dropbox folder). To do this open the
shortcut for HEAT3 that is located in "C:\ProgramData\Microsoft\Windows\Start
Menu\Programs\BLOCON". Right-click on the shortcut for “HEAT3 v9.2” and choose Properties and
set folder name in the “Start in” field. See picture below. Make sure you copy all the files (with sub-
directories) to the new folder. However, if HEAT3 finds the default shared or local user folders it will
try to use them first so make sure you delete (or rename) these folders.

| @ Egenskaper fior HEAT2 va.2 * |
Sakerhet Information Tidigare versioner

Allmart Genvag Kompatibilitet

@ HEAT3v9.2

[

Typ: Program

Plats: HEAT3 v5.2

Mal: | (x86\BLOCONYHEAT2_v3.2\HEAT3_v3_2 exe” |

Starta: [C:\Dropbar HEATZ” |

Kortkommando: |Inget |

Kari: Mormatt fonster ~

Kommentar: | |
Oppna filsckvag Byt ikon... Avangerat...

Avbryt Verkstal

Note that it is possible to use specify another path for the material directory, see section 3.2.

The setup program will create a shortcut on the start menu, e.g. "HEAT3 v9.2" with the correct startup
folder specified. To start HEATS3, press the windows key and write e.g. "HEAT3 v9". The icon for the
installed version should then be displayed.

The startup folder is always assumed to be “My Documents\Blocon\HEAT3 9. The user can however
change this in the properties of the shortcut to any other folder. The user can also create an own
desktop shortcut, see next section.



Create desktop shortcut in Windows 10

The simplest way to create a desktop shortcut for HEATS3 is to right-click on the exe file (normally
located in C:\Program Files (x86)\BLOCON\HEAT3_v9) and select Send To > Desktop (Create
shortcut). You will see that its shortcut has been created on your Windows desktop.

Feke
Unpin from Start
Ingtall with Revo Uninstalles Pro
7-Zip >
Scan with Windows Defender..
W Scan for viruses
¥ Check reputation in KSN
P Kaspersky Application Advisor
X Sequre Erase
Pin to taskbar
® Scan with Malwaretytes Anti-Malware
Restore previous wersions
Send 1o 2 0 Bustoot device
Cut | Compressed (zipped) folder

ol Deskop (create shomeut)
= Documents
Fax recipient
Mail recipient

Copy

Create shoncut
% Delete

e B skpe
Properties _

A desktop shortcut can also be created by right-clicking on your desktop, selecting New > Shortcut,
and choosing the HEAT3 exe-file. When the shortcut has been created, right-click on it and choose
Properties. Make sure that "target" is set to

"C:\Program Files (x86)\BLOCON\HEAT3_vO\HEAT3_v9.exe"

(or wherever the file is located)

The startup folder ("Start in") can be set to

"...My Documents\Blocon\HEAT3 9" (or wherever the material files are located)

The startup folder should not be in the Program files folder. This is because HEAT2 needs write/read
permission for both material files and desktop file (HEAT3.DES).

If you get this error when HEAT3 is started:

|Information =

o Material file "Default.mtl” was not found.
Start up folder is probably incorrect.
See installation notes in the manual.

Then, make sure that you start HEAT3 via the Windows start menu "HEATS3...".

By default, the setup program installs the material files (*.mtl) and some other user files to
"C:\Documents and Settings\*username*\My Documents\BLOCON\HEAT3 9"

DEFAULT.MTL should be located here. Check this. This folder contains also user projects files. It
needs local write/read rights. Installation using 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.



Using old versions together with new versions

HEAT3 v9 can be installed and used on the same PC that has HEAT3 v8 installed. However, it is not
possible to use HEAT3 v7 (or earlier versions) together with v9 (or v8). HEAT3 v7 (and v6) MUST
BE UNINSTALLED IN THE WINDOWS CONTROL PANEL BEFORE V9 IS INSTALLED.

Note that HEAT3 has backward compatibility but not forward compatibility: Newer major versions
can read projects files that have been saved with older versions, but older versions cannot read
projects files that have been saved with newer versions (i.e. v8 cannot read files saved with v9, V9
can read files save with v8).



2. Easier input for boundary conditions

2.1 Introduction

A quicker way of specifying boundary conditions is now available by using a new style of BC boxes
(boundary condition boxes). HEAT3 v1-v8 uses the old type. HEAT3 v9 (and forwards) can use both
the old and the new type. The difference is as follows:

OLD TYPE: Each of the six sides of a box that touches a boundary surface will apply its boundary
condition to the particular surface. More information how to use the old style BC box is given in
chapter 4.2 in https://www.buildingphysics.com/manuals/HEAT3_4.pdf

NEW TYPE: All boundary surfaces that are within the box will be assigned the boundary condition.
Boxes can overlap each other, and the type of the last given box will prevail.

The type is chosen in menu Settings/BC box type in the pre-processor:
BC box type *

(O Use old BC box type and update
(®) Use new v3 BC box type and update

Choose how a BC box will define boundary conditions.

QLD TYPE: Each of the six sides of a box that touches a boundary
surface will apply its boundary type to the particular surface.

MEW TYPE: All boundary surfaces that are within the box will
get the boundary type. Boxes can overlap each other and the
type of the last given box will prevail.

HEAT3 v1-v8 uses the old type. HEAT3 v3 (and forwards) can use
both the old and new type.

It is also possible to click on the text at the lower right that indicates what type is being used:

Mew BC box type is used 10:26:36

2.2 Example V9_Examplel.h3p

Consider the following simple example with three boundary conditions. The input file is located in
folder ...Documents\Blocon\HEAT3 9\Examples.

Boundary conditions (Fg) — O ot
Mumnber of types: 3
n bype g W] T [0 R ek
1 [J=conzt 0.00000
T=const 1.00000 0.130000
T=const 0.00000 0.040000
j-'L LCloze 3 Update

Note that the first boundary condition type (here adiabatic i.e. g=0) will apply to all surfaces not
defined by any BC boxes. The first type may of course be changed from the default g=0. Now we
draw two BC boxes, one using type #2 (T=1) and one using type #3 (T=0):


https://www.buildingphysics.com/manuals/HEAT3_4.pdf

[Ef Pre-processor - O >
File Edit Layers Materials Settings Mesh Script  <Updates

(.4
oby
1:11
[m]
v2:| :
w1 ] e de [
.'r'11| Adiuzt () lower (8 upper  sides
* Lock x,w=[-0.26, 0.45]
L] (x,y-plane)
ﬂ Pre-processor — O >

File Edit Layers Materials Settings Mesh Script  <Update>

e |
B
[=.2]
oby
1:8
[m]
7 I de [
w1 | e d= [
z1:] adiust () lower (@) upper  sides
" Lock ®.z=[-0039.01)
L] (x,z-plane)

10



Settings

Tools

BC:z TandQ

Details

[fd Post-3D 862 polygens -BC:s MAMUAL_EXAMPLET.H3P
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Result using new style BC box. All surfaces within the voume is affected.

Details

ﬁ Post-3D 862 polygons -BCis MAMUAL_EXAMPLET.H3P

I at

File

11

Restore

~u
¥

Tools

Mesh

:

Result using old style BC box. Only surfaces touching the sides are affected.

b at
Below is an example with a rod where two new style BC boxes are used (it would have impossible to

specify the BC:s using old style BC boxes). The rod is generated by drawing a material box (blue)

using the material “Test_Mat_*CYLZ” which generates a cylinder in the z-direction.

2.3 Example V9_Example_Cylinder.h3p



Pre-processor - O X
Eile Edit Layers Materials 5ettings Mesh Script  <Update>

w [ sc® -
[x.2]
abj
1:13
[m]
2 de [
w1 22 | de [
z1: &diust ) lower (8 upper sides
" Lock x.z=[0,039]
m Two new style BC-boxes
Post-3D 34326 polygons -BC:s MANUAL_EXAMPLE_CYLINDER.H3P - o x

File Details BCis TandQ Tools Settings

Mat | T q Mesh Took e Restore Resulted BC'S
Post-3D 34226 polygons -T MANUAL_EXAMPLE_CYLINDER.H2P - o X

File Details BCis TandQ Tools Settings
Temp ['C]

e I ) (e (e e e Calculated temperatures

2.4 Overlapping BC boxes — V9 _Example_Cylinder_2.h3p

New style BC boxes can overlap each other, and the type of the last given box will prevail. Consider
the rod example in previous section. First, a new BC type is added:

12



[f@ Boundary conditiens (F&) - m} *

Mumber of types: I 4 %

n It_l,lpe Iq[W.-"n‘F] !T 'l IFI [k Aw] |
1 Q=const i b

Then, we draw a BC box using BC number 4 (yellow):

[ Pre-processor — O X
File Edit Layers i Settings Mesh  Script  <Update>
% O -
[.2]
obj
112
[m]
22 0790 dw: nE:
#0530 r=2:|I 0.380 dz 0090
z1: . Adiuzt () lower (@) upper  sides
~ Lock w.z=[0.45, 0.39] w: (059, 0.35] z: 01, 0.19] du=0.95
B Boundary condition type n=4  T=05"C  R=0rt-KM (X,Z-planE)
[l Pre-processor - O *

File Edit Layers Material

Settings Mesh Script  <Update>

O ec®E@NONE®MA X-co1B D
[+
abj
112
[ .
[ | ! :
[m]
v | 0340 ds | 0350
#0590 x2 0.360 dv: | 0.530
i Iﬁﬁ Adust O lower @) upper  sides
® Lock ®.y=(006, 0.51) «: [0.59. 0.36) w019, 0.34] du=0.95
M| Boundary condition type n=4  T=0.5°C  R=0 ikl (X,y-plane)

The BC box overlaps earlier given BC boxes and the resulting boundary conditions are shown below.

13



[ Post-3D 34232 polygons -BC:s MANUAL_EXAMPLE_CYLINDER_2.H3P - O X

File Details BC:is TandQ Tools Settings

BC:s

T=1
R=0.13

F=0.04

Ma | T a Mesh | | Tods | ¥ | Besoe Resulting boundary conditions
@ Post-30 34332 polygons -T MANUAL_EXAMPLE_CYLINDER_2.H3P — O e

File Details BC:is TandQ Tools Settings
Temp ['C]

o
Mo
o
Y
Mo
07
0.65
0.6

Mat a | BC| [ Mesh | | Tods | ¥ | Restoe Calculated temperatures

Use the tools Bring to front/Send to back to change the order of overlapping (just as in the case with
material boxes).
Tip: Turn off BC layer (menu item Layers/BC) to be able to adjust material boxes.

14



2.5 Calculated heat flows

Calculated heat flows are shown by pressing F11 (or menu item Output/View sets).
The heat flows for the last rod example are shown below.

@ Flows and ternperatures for sets (F11) — | >

Copy to clipboard [] Detailz

Sum pos flows through boundaries: 1.542 W
HNet heat flow through koundaries: 1.04E-010 W

Set Q[W] g[W/m®] Tmin Tmax
5 0.7714 1.571s 0.5786 0.208
10 -0.74 -1.5078 0.057% 0.1591

Sum: 0.0314

Heat flow through surfaces of BC type:
2: 1.542 W 2: T=1°C, R=0.13 m® -E/W
3: -1.0581 W 3: T=0°C, B=0.04 m® -K/W
4: -0.4838 W 4: T=0.5°C, B=0 m® -E/W

The first row shows the total heat flow passing through the boundaries (1.542 W).

There are two sets defined which means that two sides of the BC boxes touch the material surface. Go
to menu item BC:s/Surfaces in the post-processor to see these sets (“surfaces” are numbered the same
as “sets” but only those used are shown as surfaces — you can see the difference by choosing “Sets” in
the menu).

Window size W=583 H=471 Nx=100 MNy=80 Nz=83 MAMUAL_EXAMPLE_C... - [m] X

File Details BC:is TandQ  Tools  Settings
BC (hidden surfaces)

BC types )
BC types values G

b st T q BC tesh Toals e Blestare
So, for surface (or set) #5 the heat flow is 0.7714 W entering the warm upper plane exposed to the air
with T=1. For surface (or set) #10 the heat flow is 0.74 W through the cold lower plane exposed to the
air with T=0. Note that the sum of these sets is not zero, this is because thermal interaction with the

rod.

Also, the total heat flow for each BC type is also shown (the sum is zero for steady-state):

2: 1542 W 2: T=1°C, R=0.13 m2-K/W

3:-1.0581W 3: T=0°C, R=0.04 m2-K/W (negative value means flow out from material)
4:-0.4838 W 4: T=0.5°C, R=0 m2-K/W

2.6 Stop criterion for steady-state calculations

Using the new style BC boxes will make it easier regarding the stop criterion for a steady-state
calculation.
The steady-state stop criterion is normally based on boundary flows:

15



Bl Options for steady-state *

Stop criteriot

(®) Boundary flows: 0o x
() Temperatures: oo %
() Mumber of iterations: 100000

() Sum internal fows: 0000w

Overrelasation cosfficient

Omega [1.0-2.00: 1.9320

Optimize during calculation

X coo

In older versions of HEAT3 there were a strict requirement for this criterion to work:

The criterion is calculated for all surfaces. This means that all surfaces with a nonzero heat flow must
be defined (drawn) when this criterion is used, and also that each surface does not overlap another
surface. See chapter 5.7.1 in https://www.buildingphysics.com/manuals/HEAT3_4.pdf.

There would come a warning if BC surfaces overlapped:

R waming >

YWarking - surface 3 and 8 overlap with 00065 mé
YWarking - surface 4 and 9 averlap with 00065 re
= Mot able to calculate stop criterion for beat o

This requirement is still needed in HEAT3 v9 when old style BC boxes are used.

However, it is not required when new style BC boxes are used. HEAT3 will be able to calculate flows
used for the stop criterion automatically and the user does not have to worry about this.

If surfaces overlap, there will still be a message about this just for info (not a warning):

(@ Info >

Surface 3 and 7 overlap with 0.0143 m?
Surface 4 and 3 overlap with 0.0143 m?

2.7 Some more examples

Several examples that shows how to give boundary conditions using both new and old style BC boxes
can be found in the pre-processor script window under menu item “Examples”:

16
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[ff Script for Pre-processor X
Edit Open scriptfile Save scriptfile Help  Examples
Corner (2D) example (old be box type)
E Mo [ script == pre-processor ] i
Bl Corner (2D) example (new bc box type)

Empty pre-processor before running script CEN example (old be box type)
| CEM example, Press "Run script”, CEM example (new be box type)
Yloadmaterialfile =DEFAULT_ISO_TESTCASES.MTL Slab example (old bc box type)

=| N

3£CBOXTI§§ NEW Slab example (new bc box type)
'q 1 0 Example with heat source q=0
a 2 0 0.05
a 3 20 0.2 1 BC type 3 has T=20and R=0.2
a 4 15 0.2 1 BC type 4has T=15and R=0.2
! x1 ¥l z1 x2 y2 z2
p 0 0.6 0 1.3 1.9 2.15 HEAT3, Ex. CEN, material 3 | material box
p 0.1 0.7 1] 1.3 1.9 2.15 HEAT3, Ex. CEN, material 2 | material box
p 0.15 0.75 1] 1.3 1.9 2.15 HEAT3, Ex. CEN, material 1 ! material box
p 0.3 0.9 1.15 1.3 1.9 1.2 HEAT3, Ex. CEN, material 5 ! material box
p 0.15 1] 1 1.3 1.9 1.15 HEAT3, Ex. CEN, material 4 ! material box
e 0.3 0.9 1.2 1.3 1.9 2,15 1 empty box
e 0.3 0.9 1] 1.3 1.9 1 ! empty box
b a a a 1.3 1.9 2,15 2 %eenable=101000 ! BC box
b 0.3 0.9 1.2 1.3 1.9 2,15 4 1 BC box
b 0.3 0.9 a 1.3 1.9 1 3 1 BC box
X 0.1 0.7 1.1 | expansion point
d 0.3 0.9 1.2 1.3 0.9 1.2 1 Temp line

[ show valid command rows Show invalid command rows
MNumber of valid rows processed: 16

CEN example

Open e.g. the script “CEN example (new BC box type)”. Run the script. Change the “Maximum
numerical cells” from 100 to 1 in the mesh dialog in the pre-processor. This will give a quicker
response in the post-processor when looking at e.g. boundary conditions.

@ Mumerical mesh — O X

(®) Use [max M) cells for max [Lx, Ly, Lz) and apply density in all directions
() Usze [Mx. My. Nz cells in each direction

M aximum numerical cells, Ni= 20| &0 (100 | Get max [N=370)

The maximum nurmber of cells will apply for the widest direction.

Murnerical cells in w-dir, Nx= 370 Gist max [Nx=370)
Murnerical cells in y-dir, Ny= 370 Giet mar (Np=370)
Mumerical cells in z-dir. Mz= 3 Giet mav [N2=370)
Expanszion gnefficient . . el yedit i
(®) Automatically chosen increazing
() Automatically chosen decreasing 1.07 1.07 .07
(O Let me specify it (0.5-2): [1100 [1100 [1.000

J-'L LCloge
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The generated data from the script is shown below.

B Pre-processer — O *
File Edit Layers Materials Settings Mesh Script  <Updates»
x O ec @ T@IO=@MA X +c—1B 3
[2.9]
obj
1:23
[m]
w1900 de [ 1300
1K 2 1300 de [ 1.900
wl: Adiust (O lower () upper sides
® Lock x.p=[071,197) w: [0, 1.3) po [0, 1.9 dw=1.3
| Boundary condition type =2 T=0°C_ Ri=0.05 v KA
Pre-processor — O *
File Edit Layers Materials Settings Mesh Script  <Update>
X O sc®@ H@HONEM@MA X +c—1B
[w.2]
oy 0 TP T =
1:26 :
a
[m]
[ 21850 de [ 1300
1| w2 [ 1300 dz [ 2160
z1: Adiust () lower () upper  sides
“ Lock =.2=[1.32, 233) wo [0, 1.3] z: [0, 215) dx=1.3
M| Boundary conditiontype =2 T=0°C  R=0.05 mi-KA

18
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There are three BC boxes: one for the yellow BC, one for the blue BC and one for the red BC.

[ff Post-3D 120 polygons -BC:s UNTITLED.H3P — O X
File Details BCis TandQ Tools Settings

R=0.2

T=15
R=0.2

| b at ” T ” q ” BE| | Mesb| | Toolz ” e ” Bestore

[{ Post-3D 120 polygons -BC:s UNTITLED.H3P - O *
File Details BCis TandQ Tools Settings

R=0.2

T=15
R=0.2

| b at ” T ” q ” BE| | Mesb| | Toolz ” e ” Bestore |
The BC box for the red BC has 4 of the 6 sides disabled since we do not want the BC to overwrite the
white (g=0) one at the edges. Double click the box to see the settings:

B BC box *

Bl BCtype 2

Enabled planes

Cxr Oy+ e+
Mx By e

The planes are here enabled/disabled by the script commando “%enable=101000", see p. 7 in
https://www.buildingphysics.com/manuals/HEAT3 8 update.pdf
Now change the numerical mesh back to 100 (or run the script again). Run for steady-state (F9).
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[} Post-3D 27270 polygons -T UNTITLED.H3P - O X

Eile Details BC:iz TandQ Tools Settings
Temp ['C]

o

T

yo)
w
ES
=

Mt a | BC| [Mesh | Took | @ || Bestoe Calculated temperatures.

[fd Flows and temperatures for sets (F11) — O x

Copy to clipboard [ Details

Sum pos flows through sets: ©4.768 W
Net heat flow through sets: -0.000264 W

Set Q[W] g[W/m®] Tmin Tmax
1 -23.231 -8.3117 0.0533 0.5505
2 -27.088 -10.329 0.0537 2.18&l
3 7.9602 §.3791 11.085 15.2
5 9.5565 10.059 11.073 13.338
7 -3.6269 -3.6269 11.11% 1&.841
9 13.432 13.432 1l.31% 17.788

11 15.63 15.63  11.303 17.777

s}

14 16.997 1le.997 ll.282 17.
15 -0.3339 -3.70%6 0.0028% 1.3247
16 -0.02% -0.1682 0.0024% 0.0107
3 -4.6333 -6.7222 0.002%1 2.15%4
15 -4.6279 -6.7071 0.0025 2.185

Heat flow through surfaces of BC type:
2: -59.949 2: T=0°C, R=0.05 m® -E/W
3: 46.059 W 3: T=20°C, R=0.2 m* -E/W
4: 13.89 W 4: T=15°C, B=0.2 m® -E/W

Calculated heat flows.

[ Post-2D Mx=71 My=02 Nz=09 - O =

File Details BC:s TandQ Tools Settings

Mat || T |l @ JLBC] [ Mesh | | Tooks || & || Bestore Surfaces (sets) shown in the post-processor.

Open the script “CEN example (old BC box type)” and examine that data. Note that 4 BC boxes are
required here.
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Slab example

Open e.g. the script “Slab example (new BC box type)”. Run the script. Change the “Maximum
numerical cells” from 120 to 1 in the mesh dialog in the pre-processor.

The generated data from the script is shown below.

[{fd Pre-processor - O d
File Edit Layers Materials Settings Mesh Script  <Update>
% [ sc @7 >
-
obj |
1:322
[m]
22:| o W] d: | 5840
=1 w: 25540 dz: | 1150
2 Z0ETD Adiust () lower (@) upper  sides
“ Lock w,z=[287,2428) %o [0, 25.84] z: [2061 . 21.76] d
B Boundary condiion type n=3  T=9.4 °C R=0.04 m&-K.
[ Pre-processor — O X

File Edit Layers Materials Settings Mesh Script  <Update>

w O 8c @ SREmMA X.+c—1B S
[+
obj
1:322
[m]
y2:| 745 di: | 7504
=1 wZ: 25540 dy: [ 24840
vl Adiust () lower (@) upper  sides
“ Lock w.y=[17.21, 24.94] we [0, 25.84) v [0, 24.84] d

M| Boundary condition type n=3  T=9.4°C  R=0.04 ré-KAW
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There are two BC boxes: one for the red BC, and one for the blue.

[{ Post-3D 371 polygons -BC:s UNTITLED.H3P = O X
File Details BCis TandQ Teools 3Settings

b at T q Mesh Toolz e Bestare
The BC box for the blue BC has 3 sides disabled since we do not want the blue BC to overwrite the
white (q=0) one at the edges. Double click the box to see the settings:

B BC box *
Bl BCtype 3

Enabled planes

Cxr Oy+ e+
Mx By e

Now change the numerical mesh back to 120 (or run the script again). Run for steady-state (F9).

[ Post-30 11549 polygons -T UNTITLED.H3P — O *
File Details BCis TandQ Tools Settings

Mot a | BC| [Mesh | | Tooks | £ || Restoe Calculated temperatures.
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[ Flows and temperatures for sets (F11) - O >
Copy to clipboard ] Details

Sum pos flows through boundaries: 98.671 W
Net heat flow through boundaries: -9.62E-005 W

Setc Q[W] g[W/m*®] Tmin Tmax
3 -61.9%27 -0.1001 %.4005 9.712%5
4 g.2608 2.0852 15.366 19.801
3 10.274 2.0547 15.63 19.801
g §0.137 4.006% 15.665 19.6%94

Sum: 36.744
Heat flow through surfaces of BC type:

2: S55.67T1 W 2: T=20°C, R=0.13 m® -K/W
3: -58.671 W 3: T=9.4°C, R=0.04 m® -E/W

Calculated heat flows.

ﬁ Post-30 MNx=114 Ny=110 Mz=8% UNTITLED.H3P — m} *
File Details BCis TandQ Tools Settings

ot | ] | o] [t | [ oke | £ | ot Surfaces (sets) shown in the post-processor.
Open the script “SLAB example (old BC box type)”” and examine that data. Note that 3 BC boxes are
required here.

2.8 Script files needs option for what BC box type is used

When using script files:

Add in the script file if new or old BC box type should be used. Put one of these lines in the top rows
of the script:

%BCBOXTYPE=NEW

or

%BCBOXTYPE=0OLD

If the option is missing the type is chosen to be the one currently given in HEAT3 and a window will
be shown for info:

Ef Infe >

Fleaze add in the zcript file if new or old BC box bype should be used.
Put ane of these lines in the top raws af the script;
2BCEOXTYPE=MEW

ar

%BCEOXTYPE=0LD

[Old BC box type has been uzed from current settingz]
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3. Miscellaneous new features

3.1 Material text files can be used

First, some short info how material properties are assigned: Every time updating occurs for the solver
(<Update> in the pre-processor), each material box will search for its name (e.g. “concrete,
lightweight) in the material list (the current loaded material file .mtl). If a match is found it will use
the defined material properties that has been loaded from the material file.

The name of the material file is stored in the input data file (.h3p) and is loaded when a h3p-file is
opened. If the list does not contain the material name (e.g. if a rectangle is drawn and then the
material name is deleted from the list), a warning will be issued and the drawn rectangles without a
valid reference will be marked in black. See also chapter 5.2 in
https://www.buildingphysics.com/manuals/HEAT3_4.pdf

A new feature for reading materials from pure txt-files (instead of from mtl-files) has been added in
HEAT3 v9. The format for each row in a txt-file is as follows:

“name;thermal conductivity (W/mK);volumetric heat capacity (J/m3K)”
Example:
“Airspace 101mm;0.7769;1”

The color for each material is randomly assigned whenever this txt-file is loaded. This has no
importance if you only work with batch files, but it makes it possible see the different materials in the
HEATS3 user interface. So, optionally, RGB-values can be assigned in the text file as follows:

“concrete, lightweight;0.81;1; R=100 G=50 B=150"

The resulting colors for an RGB-value can be seen in the material editor item “Pick”. Also, the RGB-
values are shown for any arbitrary graphically chosen color in the pick list.

So, this example (see “Material_txt.txt””) would define a color for the first two materials and get a
random color for the three last ones:

13

concrete, lightweight;0.81 ;1; R=100 G=50 B=150

acrylic resin, no cap., CEN ; 0.55; 0.9 ; R=77 G=133 B=97
Airspace 101mm;0.7769;1

Airspace 102mm;0.7846;1

Airspace 103mm;0.7923;1

Note that the syntax above is valid, spaces are allowed.

Tip: A good idea is to make a material file (.mtl or .txt) to be used for your company (e.g.
mycompany_materials.mtl or mycompany_materials.txt). Then edit the file
“Default_MTL_Filename.txt” that tells HEAT3 what material file should be opened for new
problems. Put the default file name in the first row, such as “mycompany_materials.txt”.

Now, this file will be used whenever a new instance of HEATS3 is started.
As mentioned before, the HEAT3 project file (.h3p) contains the material file name. In HEAT3 v1-v8
only .mtl is used. From v9, the name can be both .mtl and .txt.

When a h3p-file is loaded (by user interface or by batch), the material file will automatically be
loaded (mtl or txt). If the h3p-files refers to a mtl-file (e.g. “material.mtl”), and this file does not exist
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in the “HEAT3 9” folder, HEAT3 will try to load a txt-file with the same name (“material.txt”)
instead. You will see when this happen in the “Message windows””:

13

Loading material file:C:\Users\[username]\Documents\Blocon\HEAT3 9\material.mtl
-> changing to :C:\Users\[username]\Documents\Blocon\HEAT3 9\material .txt

13

As a summary, it is now also possible to open a txt-based material file in the material editor in
HEAT3 (and this data will be loaded in the current session of HEAT3). The materials can be edited
and saved as a mtl-file, but cannot be saved to a txt-file. So, a txt-file is always created/edited outside
HEAT3 e.g. using Notepad.

3.2 Path to material files can now be given

Material files are normally located in the startup folder (*'...My Documents\Blocon\HEAT3 9”) but
this can now be changed. Make a file “path_materialfiles.txt” in the same folder as the HEAT3 exe-
file (“C:\Program Files (x86)\BLOCON\HEAT3_Vv9.x”). Write the material path in this file, e.g.
“C:\Dropbox\TestPath”

If path_materialfiles.txt does not exist (or if the path is incorrect), the standard folder ("...My
Documents\Blocon\HEAT3 9”) is used.

Some other comments:

e HEATS3 always expects to find “default.mtl” so copy this file to the new material files folder
(e.g. “C:\Dropbox\TestPath”).

e If “Default MTL Filename.txt” is used, this file must also be located in the new material
files folder. The first row in this file gives what material file that is used (this could be .mtl
or .txt, such as “mycompany_materials.txt”).
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3.3 Faster calculations

Steady-state calculations will be faster for most cases. Dynamic (or transient) calculations will be
much faster for all cases. This is due to improved multi-core routines.
The table below shows the benchmarks on a PC with Intel(R) Core(TM) i7-3770K CPU @ 3.50GHz.

Open the script examples to re-run the cases on your PC. Other files are in the examples folder.

Nodes Calculation HEAT3 v9 | HEAT3 v8 | Increase
CEN example (script) 447378 | Steady-state 4s 6s 1.5
447378 | Dynamic (1 hour) 20s 51s 2.6
Slab example (script) 789500 | Steady-state 13s 17s 1.3
789500 | Dynamic (24 hours) | 11s 17s 1.5
1SO10211_CASE2.H3P | 25026 Steady-state 15s 112s 7.5

Note: The CPU-load (current value and peak value) will be shown in the main window (lower left).

3.4 Other new features

e BC boxes are now drawn in BC colors in the pre-processor (can be turned on/off in the pre-
processor settings menu).

e A red label with the text “Update needed” will be shown in the pre-processor if the input
needs to be validated and used by the solver/post-processor. In that case, just press the red
label (or use menu item (<Update>).
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4. New batch job features

4.1 Introduction

There are new batch features for loading and running a text script file. For all regular batch parameter
options see p. 24 at
https://www.buildingphysics.com/manuals/HEAT3 5 update manual.pdf

First, we will show below how to run a h3p-file using a batch file in Windows 10.

4.2 Example: running a h3p-file using a batch file

This example shows how to run a steady-state case (15010211_CASE3) from a batch file
mybatchl.bat located in folder My Documents\Blocon\HEAT3 9\HEAT3_Batch. The batch file has
one row:

start "Title" "C:\Program Files (x86)\BLOCON\HEAT3_v9.01\HEAT3_v9_01.exe"
"%puserprofiled%\documents\Blocon\HEAT3 9\HEAT3_Batch\ISO10211 CASE3.H3P" s

(Note that you might need to update the names for folders and exe-file version)

The syntax to start an application using batch files is described in
https://ss64.com/nt/start.html

The above batch line will start an instance of HEAT3 which will open file 1ISO10211_CASE3.H3P
and solve it for steady-state. The following window will be displayed during/after the simulation:

BATCH JOB STARTED

HEAT3 will close when simulations stops. To cancel batch job press button below.

Params: chusersithomas\documentsibloconiheat3 S\heatd_batchiisol10211_cased.h
Sirnulation finished. & seconds to shutdown - cancel batch job tointerrupt]

Input file; CAUSERS\THOMAS\DOCUMENTSYBLOCOMHEATS

PHEATI_BATCHYSOT0211_CASETHIR

5 - Steady state analysis.

Log file: IS010211 _CASE3 txt

script file:

I Cancel batch job I

When the simulation is done, a log file filename.txt (in this case 1S010211_CASE3.H3P.txt”) that shows
calculated heat flow will be created. The log file will be appended to if it already exists, so you might
want to delete the file in your bat-file between runs in that case if needed. Here is the content of the
log file:
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| 15010211_CASE3.txt - Anteckningar - m} X
Arkiv  Redigera Format Visa Hjalp
C:\USERS\THOMAS\DOCUMENTSA\BLOCON\HEAT3 9\HEAT3_BATCH\IS018211 CASE3.H3P 5
Calculatien started at 13:19:86, 2818-18-31
Calculation stopped at 13:19:87, CPU time=1s ICPS=56839518 (iterated cells per second) Iter=118@

Sum pos flows through sets: 64.788 W
Met heat flow through sets: -2.74E-885 W

Set QW] q[wW/m?] Tmin Tmax

e

1 -23.22 -3.3@883 8.8571 ©.5586
2 -27.83 -l1@.388 @8.8571 2.2885
3 7.9581 8.3771 11.1e@6 15.194
5 9.5455 18.e48 11.883 13.339
7 -3.86352 -3.6353 11.134 16.842
9 13.422 13.423 11.333 17.788
11 15.61 15.61 11.316 17.778
14 16.989 16.989 11.296 17.9@2
15 -8.3357 -3.7298 @.ee265 1.3317
16 -8.8289 -8.1674 ©.88265 ©.8185
18 -4.6422 -6.7279 ©.08266 2.217
19 -4.6317 -6.7127 ©.88265 2.282
Sum: -3.15E-@85

Heat flow through surfaces of BC type:
2; -59.889 W 2: T=B°C, R=0.85 m*-K/W
3: 46.821 W 3: T=28°C, R=0.2 m2-K/W
4: 13.868 W 4: T=15°C, R=8.2 m?-K/W
Calculation stopped at 13:19:88, CPU time=2s ICPS=58179181 (iterated cells per second) Iter=249

Some that may come in handy:

"min" - minimize HEAT3 when started

"nowait" - HEAT3 will by default wait 10 seconds after a batch job to allow the user to interrupt a
new batch job. The “nowait” parameter makes HEAT3 close down immediately after the simulation.

Example:

start "Title" "C:\Program Files (x86)\BLOCON\HEAT3_v9.01\HEAT3_v9_01.exe"
"%userprofile%\documents\Blocon\HEAT3 9\HEAT3_Batch\ISO10211_CASE3.H3P" s nowait min

Several simulations can be running in the same time. These two command rows will actually start two
calculations that will run in parallel:

start "Title" "C:\Program Files (x86)\BLOCON\ HEAT3_v9.01\ HEAT3 v9 0l.exe "
"%userprofile%\documents\Blocol\HEAT3 9\HEAT3_Batch\TestFile.H3P" s nowait
start "Title" "C:\Program Files (x86)\BLOCON\ HEAT3_v9.01\ HEAT3 v9_0l.exe "
"%pouserprofile%\documents\Blocon\HEAT3 O\HEAT3_Batch\TestFile2.H3P" s nowait min

Use “start /wait "Title"...” in order to execute one row at a time. A scenario would e.g. be to start a
dynamic calculation for a case and after simulation write the calculated temperatures to a file. Then
start a second calculation with same geometry (and mesh) but perhaps with some other material
defined using the saved temperature field as initial temperatures (and so on). How to write/read the
temperature is given in p. 24 at

https://www.buildingphysics.com/manuals/HEAT3 5 update manual.pdf

4.3 Example: running a case with script file using a batch file

A new feature for loading and running a text script file for the pre-processor has been added. The
following batch parameters are new:

“c scriptfilename” loads a script file
“saveh3p” will save new geometry to input data file .h3p on exit
“i imagename.bmp”  will save four types of images in bmp format, see below

A material text file (*.txt) can now also be used in a script file (see also section 3.1 and 3.2):
%loadmaterialfile=Material_test.txt

Consider example mybatch2.bat that has the following row:
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start "Title" "C:\Program Files (x86)\BLOCON\HEAT3_v9.01\HEAT3_v9_01.exe"
"%userprofiledo\documents\BloconM\HEAT3 9\HEAT3_Batch\TestFile.H3P" s ¢ example_script.txt i imagel.bmp

Executing this batch file will cause the following:

1. HEAT3 will open batchtest.h3p

Note that this h3p-file could just be an empty dummy file with no geometry in the pre-
processor since this will be defined by the script. However, all settings (such as stop
criteria) that are defined in this file will be used for the simulation.

2. The script file example_script.txt will generate new geometry (mesh etc.)

Note that the script file here will use a text based material file Material_test.txt that is located
in ...documents\Blocon\HEAT3 9 where material files (.mtl and .txt) normally is (this can
however be changed; see section 3.2).

Arkiv - Redigera Format  Visa Hjilp
¥loadmaterialfile=Material_test.txt A
HBCBOXTYPE=0LD

¥ 1lae ! max number of cells in each direction
a 2 a @.@s ! BC type 2 has T=@ and R=0.8.85
a 3 28 8.2 ! BC type 3 has T=28 and R=8.2
a 4 15 @.2 ! BC type 4 has T=15 and R=0.2
! ®l yl z1 %2 y2 z2
p a 8.6 @ 1.3 1.9 2.15 Alrspace 1@lmm
p 8.1 8.7 e 1.3 1.9 2.15 Airspace 182mm
P @8.15 8.75 e 1.3 1.9 2.15 Alrspace 1@3mm
p a.3 8.9 1.15 1.3 1.9 1.2 concrete, lightweight
p @.15 a 1 1.3 1.9 1.15 acrylic resin, no cap., CEN
e a.3 8.9 1.2 1.3 1.9 2,15 ! empty box
e @.3 @.9 @ 1.3 1.9 1 ! empty box
b ] @.6 -8.e8 1.34 1.97 2,22 2 ! BC box
b @.3 8.9 1.2 1.3 1.9 2.15 4 ! BC box
b @.3 @.9 @ 1.3 1.9 1 3 ! BC box
b @.15 @ 1 1.32 B.6 1.15 2 ! BC box
X 8.1 8.7 1.1 ! expansion peint
d 2.3 2.9 1.2 1.3 8.9 1.2 ! Temp line
v

example_script.txt

| Material_test.tdt - Anteckningar - O st

Arkiv Redigera Format Visa Hjilp

Ic-:ncr'ete, lightweight;8.81 ;1; R=18@ G=58 B=150@

acrylic resin, no cap., CEN ; @.55 ; @.9 ; R=77 G=133 B=97
Alrspace 181lmm;@.7769;1

Alrspace 182mm;@.7346;1

Alrspace 183mm;@.7923;1

Material_test.txt with dummy materials

3. Simulation is started
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BATCH JOB STARTED

HEAT3 will close when simulations stops. To cancel batch job press button below.

Farams: ciusersithomasidocumentsiblocontheat3 Sheats_batchitestile h3p s cexe
Simulation finished. B seconds to shutdown - cancel batch job to interrupt]

Input file: CAUSERS\THOMAS\DOCUMENTS\BLOCOMHEATS

WHEATI_BATCH\TESTFILE H3F

5 - Steady state analysis,

- Scriptfile name will be loaded: example_script txt

i - Dutput temperature field will be written 1o file: image1 bmp
Logfile: TESTFILE txt

script file: example_script bd
Loading scriptfile: exarmple_script it

I Cancel batch job |

4. When simulation is done, the following image files will be created and saved in the folder
where the batch was started:

Imagel.bmp, Imagel BC.bmp, Imagel M.bmp, Imagel M_Mesh.bmp, Imagel T.bmp

-

Mat | T || g |BC| | Mesh | Took | &% || Restoe

imagel.bmp

R=0.05

R=0.2

T=15
R=0.2

Ma [ 1] q Mest | | Tooks | 2% | Bestore

imagel_BC.bmp
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Material

Adrspace 101mm

Airspace 102mm

Adrspace 103mm

concrets, lighrwsight

Took | &% || Bestoe

It
T | g |BC| | Mesh | | Tooks | #4 || Pestors )
Material
IAr; ice 101mm
IALB e 102mm
Airspace 103mm
I concreta, lightweizht
¥
I

q BC Mesh Tools e Bestore

Temp ['C]

13.043
12112

1118

(with min/max temperatures)
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5. Improvements in post-processor

5.1 New color schemes added

5.1.1 Introduction

New color schemes have been added. It is e.g. possible to produce images that look like infrared
thermography pictures (that’s right, now you don’t have to leave the office to get them pictures ©).
The color scheme is chosen in the scale options window (menu item “T and Q/Options for scale” in
the post-processor menu, or just click in the white area of the scale window). Use the drop-down list
“Colors”. Note that it is only possible to change lightness, saturation and number of colors for the first
color scheme which is called “Default — Rainbow”.

Temp 30 * Temp 30 >
Scale Scale

P ax: 8.0000 b & 8.0000
Min: 5.0000 Mire 5.0000

Get current range Get current range
bl & num barz: 21 bl & num barz: 21
Show zcale Show zcale
Colors Colors
[Defauit - Rainbow v| IRT: FLIR's Iran |
Default - B ainbaw
Lightness: | Sl Wiridis
S aturation: 100 Plasma
T Inferno
Murn colors:; b agma
IRT: Generic
[] Gray-scale IR T: FLIE's lron
[ ] Irvvert grap-scale IRT: FLIR's GlowBow
I1ze Colarscheme. brnp

" 2pply V' Zpply

The available schemes are shown in the right-hand figure.
Some schemes are taken from
https://matplotlib.org/examples/color/colormaps_reference.html

Perceptually Uniform Sequential colormaps
EE 0
pacrs [

viero
o I

32


https://matplotlib.org/examples/color/colormaps_reference.html

There are some schemes that typically is used for Infrared thermography (IRT) :
IRT: Generic |

Some color palettes are taken from FLIR Systems (www.flir.com):
IRT: FLIR’s iron palette

IRT: FLIR’s GlowBlow palette

IRT:FLIR’s Yellow palette:

The result from different color schemes are shown below for a simple corner example.

[f Post-3D 33160 polygons -T COLORTEST.H2P - O >
File Details BCis TandQ Tools Settings

X == . e y
| tdat || T || q || BC | | Mesh | Tools e BRestore Default RalnbOW
[{fd Post-3D 32160 polygens -T COLORTEST.H3P - O X
Eile Details BC:is TandQ Tgols Settings
= Temp ['C]
s
[T 785
B 7.7
B 755
7
B 725
[ k&
M sos
B s:
M 555
Wl ss
B s
s
I 505
e
s
s
B 545
s
s
|
¥
- Uy
| Iat || T || q || BEl | Mesh| Tools e Restore VII‘IdIS
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[ Post-3D 32160 polygons -T COLORTEST.H3P - O s
File Details BC:s TandQ Tools Settings

-

xX Y
| b at || T ” q ” BCl | Mesb| | Tools—| e ” BRestore Plasma
[ Post-3D 32160 polygons -T COLORTEST.H3P - O *
File Details BC:s TandQ Tools Settings
z
X ¥

| Mat || T ” q ” BEl | Mesb| Tools e Restore |nferno

[fd Post-3D 33160 polygens -T COLORTEST.HIP — O *
File Details BCis TandQ Tools Settings
= Temp [*C]
[ s

85

X

EI tezh Tools e BRestare Magma
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[fd Post-3D 33160 polygens -T COLORTEST.HIP — O *
File Details BCis TandQ Tools Settings

z | Temp [*C] I

1
g

7.55

2g3

6.05

oo o
L oEn ks

6.35

ad
i

6.05

L
&ulﬂ

545

53
s
| B

: Ry

q BC tezh Tools e BRestare

[ Post-2D 31419 polygons -T COLORTEST.H3P - O X
File Details BC:is Tand(Q Tools Settings

= | Temp ['C]
-

) s
¥

q BEC Mesh Toolz e Restore

[ Post-3D 32906 polygons -T COLORTEST.H3P - O *

File Details BC:s TandQ Tools Settings
= | Temp ['C]

s

[ 7ss

7

[ 735
74

7.25

W

71
B 5.05
68
B 655
Ml ss
B 535
s
M 505

e
s
| B
[ EE]
s
x It | _E

Qe

q BC Mezh Toals e Bestare
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[ Post-3D 32666 polygons -T COLORTEST.H3P - O x
File Details BC:s TandQ Tools Settings
- | Temp [*C]

[ s
[ 7ss
[ 735
74
7.25
71
I 5.05
[
I 655
Bl ss
[ PES
s
B 505
Mo
s
s
|

| Ex
= 2.15
ey

Mat a | BC| [ Mesh | | Tooks | ¥ | Bestoe Gray-scale (see check-box)

MR

¥

5.1.2 Own-defined schemes

It is also possible to use own-defined schemes. To do this place/replace the file called
“ColorScheme.bmp” in the startup folder (where the .mtl files are placed as default).

The current file “ColorScheme.bmp” contains the FLIR’s Yellow palette:

When “Use colorscheme.bmp” is selected, this file will be loaded and scanned using 255 points along
the image width located at half the height (see red line below):

The result is shown below.

Temp 3D X [ Post-3D 30896 polygons -T COLORTEST.H3P — O *
swsle File Detsils BCs TandQ Tools Settings
W &.0000 -
— = Temp [C]
Min: 5.0000 )
[ s
Get curment range [ 75
II: 7.7
Max numn bars: I 21 [l -:5
Show scale ||: :iﬁ
Colors 0 505

B sz
B 555

6.5

& Colorscheme. brap

Default - R ainbow
“iridiz

Plasma

Infermo

M agma

IRT: Generic

IRT: FLIR's Iron

IRT: FLIR's GlowBow

" Bl
I at q BC Mesh Toolg -

o Bestore
FLIR’s Yellow palette

So, place your own color scheme picture in “Use colorscheme.bmp” to define new scales.
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Ps. If you have a vertical placed scale this could easily be horizontally rotated using a paint program
(e.g. with Windows Paint).

5.2 Edges can now be outlined

Two options are added in the Details menu:
e Qutline edges: A black line is drawn at corners facing inwards and outwards
o Qutline materials: A black line separates materials (or more precise: areas of different thermal

conductivities)
[ Post-3D 28072 polygons -Mat CENTEST.H3P — [m| *
File Details BC:s TandQ Tools Settings
~  Solid (hidden surfaces) b aterial
Options for scale [
~ Boxes P HEATS3, B
~  Empty boxes
~  Heatsources L . =
Input mesh coord. |
HEATS, Ef
Show temp plane Y
Show matlab box
Cut-out box options
HEAT3, Ef
~  Show rotation center T
[ outline edges
Qutline materials HEAT3, B!
T HEAT3, E;
v
Fa
fdat T q EC Mesh Toolz e BRestore
[ Post-2D 31524 polygons -T CENTEST.H3P - O X
File Details BC:is TandQ Tools Settings
Temp ['C]
[ =
[ e
[ s
[t
[
s
o
M
M
[ I
b' M
| -
N
-
| B
| E
| B
| E
| B
H:
_H
NN
Mat q BC Mesh Tooly e Bestore

Compare the above figures with the ones below where these options are turned off.



[ Post-3D 29094 polygons -Mat CENTEST.H3P - O X
File Details BCis TandQ Tools Settings

Material

HEAT3, E

HEAT3, E;

HEATS, E;

HEAT3, E;

‘ b at H T ” q ” BC ‘ | Mesh| | Toals H e ” Bestare

[ffd Post-3D 29024 polygons -T CENTEST.H3P - O X
File Details BC:s TandQ Tools Settings

N

[
[T
[T
S
[

15

14
H:
| B

| b at H T ” q ” BE| | Mes|_1| | Tools ” e ” Eestare

5.3 Faster and flicker-free drawing

An option for faster and flicker-free drawing is now added. This option can be turned off in menu
item Details/Quick draw.
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6. Appendix A. List of new update features

For update info, see also section “Version update info” at
https://buildingphysics.com/heat3-3/

Update 9.1 (Sept 10, 2020)

Improved report preview
There is now a better layout for generated reports. The string for “Projects notes” was sometimes
corrupt in v9.01 and is now fixed.

HEAT3 report: 15010211 CASE3 SLASK

Input file: 15010211 CASE3_SLASK.H3F, last saved on 2020-08-0% 07:27:34

Project notes: 1

2

3

Boundary flows:  5um pos flows through sezs: &4.708 W
Yet heat flow through sets: 1.27E-005 W

et QW] q[W/m*] Imin Tmax
1 -23.22 -8.3083  0.0571 0.5506
2 -27.03 -10.308  0.0571 2.2085
3 7.%361 §.3771  11.106 15.18¢
5 9.5455 10.048 11.083 13.339
7 -3.6352 -3.6353 11.134 16.342
9 13.422 13.423 11.333 17.788
11.316 17.778
11.286 17.802
0.00266 1.3317
0.0106
s . 2.217
6 0.00266 2.202

18 -2.6422 -
18 -4.6317 -€.7
Sum: 1.19E-005

Heat flow through surfaces of BC type:
T R=0.05 m® -K/W
0.2 m* K/W

Calculation- Steady-state simulation, 259 iterations
Stable time step: 1 s
Nurmber of computational cells=385392, Nx=78 Ny=114 Nz=129

Boundary conditions: 4 types

Writing results to output file gave error
Version 9.1 handles this correctly now. The format for output results is also updated, see below.

[ Output file 1ISO10211_CASE3_SLASK.OUT - O X

Copy

Sum pos= flows through =sets: 128.73 W
Het heat flow through =sets: 98.159 W

Set Q[W]  g[Wrm?] Tmin Tmax
1 -10.031 -3.589 0.0155 0.2495
2 -13.851 -5 2057 0.0155 1.5971
3 19.429 20.453 g.2925 12.102
5 20,056 21.112 8.279 11.092
7 4.7953 4.7954 8.3429 15 436
9 28.387 28.388 8.5259 14.789
11 29.37 29.371 8.5155 14.789
14 26.31 26.311 8.4861 16.359
15 —0.2005 —-2.2281 0.00142 0.8026
16 —0.0167 —0.0969 0.00142 0.00636
18 —3.1485 -4.563 0.00142 1.6042
19 —3.1406 —4 5516 0.00142 1.5929
Sum: 98.159

Heat flow through surfaces of BC type:
2: —30.188 W 2: T=0°C, R=0.05 m* K-W
3: 84.087 U 3. T=20°C. R=0.2 m?* -K-W
4: 44 .28 W 4: T=15°C, E=0.2 m* K-UW
sum @ {all sets)=98 159 ¥ 7. 5743 Wrm2
Iter=2800 (1000003, (R)=0 (0.0001), (F)=0.6162 (2E-006)
Time=51800 =sec., (3.1536E007 sec). 14h23m20s days. (ly davs)

Initial temperatures of cylindrical and spherical shapes were set for the whole bounding area
around the shape
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Version 9.1 now handles this correctly, see images below. Note that initial temperatures only are used
for transient calculations. It does not matter for steady-state calculations. So, if you have used
cylindrical and spherical shapes in transient analysis and if different initial temperatures are of
importance to the end results, we recommend that you re-calculate the case with v9.1.

|
O
X

[ Post-3D 22264 polygens -TTEST_CYLZ_INITTEMP.H3P
File Details BC:is TandQ Tools Settings
Temp ['C]

M-

s
M
s

165
16

145
14

s
M-
M

Mo
H:

VY,
Mat q BEC Mesh Tools e Restore V9.01

[f Post-3D 22264 polygons -T TEST CYLZ INITTEMP.H3P

|
O
*

Eile Details BCis TandQ Tools Settings

156

15

145

14

135

v B3

125

R

s

BRI

M 105
B

VY,
M at q BC Mesh Toals e BRestore Vg.l

The Post-2D view of cylindrical and spherical shapes was showing only the bounding rectangle in
v9.01. This is also fixed in v9.1.
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New type added for recorder options where heat flow through surfaces of each BC type will be

shown.

The recorder below shows heat flows for four columns:
- Column 1 gives sum Q for BC type 2 (T=0) which is given in the “Data” field (“BC type=2")

- Column 2 gives sum Q for BC type 3 (T=20) which is given in the “Data” field (“BC type=3")
- Column 3 gives sum Q for BC type 4 (T=15) which is given in the “Data” field (“BC type=4")

It is also possible to sum the flows for multiple BC types:
- Column 4 gives sum Q for BC types 3+4 which is given in the “Data” field as (‘3 4”)

List of BC types — O *
BC types: E

[2 walid)
Example: "1-35 79" gives 1 235789

Sum heat flow calculated for all BC tppes given in list.

l-'L Cloze
Record —
File Edit Actions Chart
Recod enabled oy coburnn] 1) [=] [Draw | Acd || Add
Update interval b
Mumber of columsz > 4 |~ [Max=25)
Col | Type of output Data | = [m] wm] z [m]

Q. BCype i1, i2... [w]
0. BCtype i1, i2.. [W]
0. BC type 11, i2... W]
0. BCtype i, iz

L | =

Clear

% HERTZ 5.1, input file:ISOLl0Z11l CARSEZ SLASE H3P

% Time Q0 [W] 0 [W] o [W] 2 [W]

Q Q 287.12 206.4% 4353.82
18.5 -0.0001 285.¢€ 205.41 451.01
1h -0.0142 221.15 154.57 375.72
2h -0.2788 155.¢ 134.22 3295.82
Zh =1.020% 17€.%¢ 119.2 29€.1€
4h -2.3208 1€1.81 10€.35 ZE€3.7¢€
Sh -4.140% 14%.35 39€.5€4 245.54
€h -€.4253 137.9 87.€03 225.5

Th -5.0€€ 122.23 75.75%4 208.02
2h -11.541 115.74 72.544 152.&2
Sh =14 .835% 112.24 €£.907 179.15

<

Mot validated

[{ Post-3D 55090 palygons -BC:s 1SO10211_CASE3_SLASK.H3P

File Details BC:is TandQ Tools Settings

Fa ]

I at T Mesh Toals H

g

Bestare

BC:

3

Floating point error in rare cases with few numerical cells and multi-core calculation fixed

Text font for right panel in Post-3D window fixed (menu item **Settings/Text font in right

panel™)
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Update 9.2 (March 17, 2024)

Updated license manager
The license manager has been updated with many performance improvements.

Function
Paste from clipboard added to import data into function steps window:

[ Function steps - m} X

File | Validate
Open... Ctrl+0
Save Crl+S

Save as...
Paste from clibboard
Import climate file formats

How to show data graphically...

< >

Not validated

Wire frame numerical cells
It is now possible to draw a wire frame mesh in x,y,z-view:

[ Post-3D Mx=11 Ny=15 Nz=16 UNTITLED.H3P - O x
File Details BCs TandQ Tools Settings

‘ Mat ” T ” q ” BC ‘ | Mesh ‘ | Taals ” 3 ” Restore ||

Increased data size for drawn polygons
The maximum number of polygons shown in the post-processor has been increased from 150,000 to

300,000.

Installation to common folder
HEAT3 now install material files (and some other files) to the common folder
C:\Users\Public\Documents\BLOCON\HEAT3 9 by default so that the files can be shared by different

users. See also Section 1.4 “Installation”.

Initial mesh
The initial mesh number is changed from 20 cells to 60 cells.
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