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1. What’s new in HEATZ2 version 8

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

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 HEAT?2 6.0 and HEAT?2 7.0. Also see the examples for the test cases: ISO
10211 & 10077-2 validation test cases

1.1 Polygon tool added

A new polygon tool allows easy input of sloped edges and boundaries. See Chapter 2.

1.2 Bitmap drawing and filling

A new bitmap editor is added where input can be made using a variety of graphical tools, such as
ellipses, rounded rectangles, brushes, pencils, fill, etc.

A bitmap or jpeg can be imported and areas can easily be filled with different materials. Very
complex geometries can be given in a short time using this option.

It is also possible to draw any geometry in an external cad-program or paint-program using pre-
defined colors (RGB) matching the colors in the HEAT2 material list, and then export/import a
bmp/jpg and scan and create the geometry in HEAT2. See Chapter 3.

1.3 Increased sizes for data fields

Many data fields have been increased in sizes. The maximum number of numerical nodes has been
increased from 490,000 (700-700) to 4,000,000 (2,000-2,000). Other changes are shown below.

Maximum number of HEAT?2 version 7 HEAT?2 version 8
Nodes 490,000 (700-700) 4,000,000 (2,000-2,000)
Frame cavities according to ISO 10077-2 | 250 1,000

Material boxes 500 10,000

Boundaries 500 5,000

Modification areas with radiation 20 50

Radiative nodes in each modification 100 1,000

area with radiation


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

1.4 Miscellaneous

Hundreds of minor improvements are made. The most important are shown below:

e A new editor for giving lengths for drawn rectangles in the pre-processor has been added.
o Dialog added to change and set default material file.

e The distance from a reference point to the mouse cursor is now shown in the pre-processor.
This may be useful for e.g. checking the width of a sloping material.

e The chart for temperatures/heat (menu item Output/Temperature along line boundaries) has
been updated. The chart editor is also updated.

e The Solve-window (F9 and F10) now shows the sum of all positive boundary flows (earlier
the sum of all absolute boundary flows was shown).

e Check for software updates added.
o New report generator with export to PDF, HTML, XLS, RTF, TXT, XML, QRP, QRX.

e Now also adapted for Windows 7 and Vista.

Enhancements in post-processing:
e Faster drawing/updating

e  Mouse cursor sometimes “froze” for a small moment in earlier versions. This has been fixed.

Note that the “Movie recorder/player” is not available in the release version of version 8. We plan to
add this later on.

1.5 Requirements

HEAT?2 8 requires only about 0.2 GB RAM (a pc with 1 GB is recommended), and less than 10 MB
hard disk space. HEAT2 runs on both 32-bit and 64-bit Windows 7, Vista, XP, and compatibles.

1.6 Light version

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

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

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

e Some other restrictions apply.



2. The polygon tool

2.1 Introduction

HEAT2 now has a polygon tool which allows easy input of sloped edges and boundaries. Figure 1
shows four polygons drawn in the pre-processor. A material is chosen for each polygon (in the same
way as materials are chosen for ordinary rectangles). The slopes of the polygons will be approximated
by a grid step resolution as given in the upper toolbar shown in Figure 1. The grid step 1 will give the
finest approximation. Figure 2 shows the results in the post-processor for some different grid steps.
The default grid step is 5. A finer approximation leads to smaller numerical cells which will give
longer calculation times, especially for transient calculations, but also for steady-state analysis.
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5 Pre-processor POLYGONS1HZP [ ol 3

File Edit Layers View Materials ngs Mesh <Update OK>
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Figure 1: Example with four polygons.
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Figure 3 shows an example where two polygons (green and yellow) will define external boundaries.
The result for a grid step resolution of 5 is shown in Figure 4.
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File Edit Layers View Materials Settings Mesh <Update OK>

xOZ3fF -rmin@
1:8

-

[m]

Lock | %.0=(016, 0.57] dist:0.552 de=046  dp=063  x: (005, 038) (015, 045
concrete, ightweight, [EA Ix=0.43 Iy=0.43 C=1.83

Figure 3: An example where polygons define external boundaries in pre-processor.
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Figure 4: Result in post-processor with step-wise boundary segments.



Figure 5 shows the boundary numbers (press “BC num” on the lower tool bar to see the numbers).
These numbers are used as usual to describe boundary conditions. For this example we have given
T=1, R=0.13 for boundaries 2-370, and T=0, R=0.04 for boundary 372, see figure 6. The calculated
temperature field is shown in Figure 7.

File Qptions Bounds TandQ Tools Settings Plot3D

371

Small win 3 Restore

Boundary conditions (F&)
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&

Figure 6: Boundary conditions specification window.
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Figure 7: Calculated temperature field.

Now, assume that we want a different boundary condition (T=0.5, R=0.13) for boundaries 194-215,
see zoomed detail in Figure 8 and Figure 9. The calculated temperature field is shown in Figure 10.
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Figure 8: Detail of boundary segments.
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Figure 9: Boundary conditions.
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Figure 10: Calculated temperature field with isotherms.
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Figure 11 and 12 show input for two ISO 10077-2 test reference cases (case D6 and D7). The left-
hand side pictures show input using the old version 7 where sloped boundaries had to be created by

small rectangles. The right-hand side pictures show input using the new version 8 where sloped
boundaries easily are created using polygons. The input files are located in the examples folder.
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Figure 11: Input for ISO10077_D6.dat. Left: HEAT2 7. Right: HEAT2 8 using polygons.
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2.2 Polygon trimming

Polygons edges will be trimmed by default in order to assure a continuos area. This option can be
turned off (see “Trim” checkbox on the upper tool bar row):
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Approximated polygon without trimmed edges. This will give a non-continuos area.
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3. Bitmap drawing and filling

3.1 The bitmap editor

The bitmap editor has a variety of graphical tools, such as ellipses, rounded rectangles, brushes,
pencils, fill, etc. Figure 13 shows three objects drawn in the pre-processor. The materials are chosen
from the material list just in the same way as objects drawn in the pre-processor.

,

Eile Edit Image Material list Settings

D ﬁr E | K L':l | ||_Trim | Remap ||To|erar1ce: -—J— 10
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}{y - ﬂ DEFAULT.MTL 211 items Lgﬂu
o |[i- || Finct | 5 | Showdata  Edi
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air =
_@ ] alurnivwm L4
ﬂn BITMAP
B brick, IEA
w butyl [hat melt], no cap., CEM
b butyl rubber [solid], no cap., CEM
|:| concrete, celular, [Ed
ﬁ concrete, cinder
I::J B concrete, [EA
concrete, ightweight
O E conhcrete, ightweight, [E&
copper -
[
X106 Y2123 R:198 G:198 B: 255 [concrete, cellular, IEA] Lx=0.52 Ly=0.52 C=0.53 A

Figure 13: Three shapes drawn in the bitmap editor using materials from the material list.

3.2 Using bitmap objects in the pre-processor

The total width and the total height of all drawn objects in the bitmap editor will be fitted in a special
rectangle drawn in the pre-processor using “BITMAP” in the material list, see Figure 14. So, the
width and height of this “BITMAP” rectangle will define the sizes for the bitmap objects.

A non-rectangular “BITMAP” rectangle in the pre-processor will stretch the sizes for the bitmap
objects, see Figure 15.
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Figure 14: The “BITMAP” rectangle in the pre-processor will define the sizes for the bitmap objects.
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Figure 15: A non-rectangular “BITMAP” rectangle in the pre-processor will stretch the sizes for the
bitmap objects.
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Multiple “BITMAP” rectangles can be drawn in the pre-processor and mixed with ordinary
rectangles and polygons. Figure 16 shows an example with three “BITMAP” rectangles, two ordinary
rectangles and one polygon defined in the pre-processor with the result in the post-processor. Note
that any object can overlap another object. E.g. in this case the polygon overlaps one “BITMAP”
rectangle, and the two other “BITMAP” rectangles overlap the blue rectangle. The “BITMAP”
rectangles also overlap eachother.
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Figure 16: An example with three “BITMAP” rectangles, two ordinary rectangles and one polygon.
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Figure 17 shows another example with free-hand drawing using the pencil tool of thickness 9. Note
the numerical mesh for the lower detail in the post-pocessor. The mesh can be changed as usual in the
pre-processor (menu item “Mesh”).
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Numerical mesh for the lower detail in post-pocessor.

Figure 17: An example with free-hand drawing using the pencil tool .
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3.3 Filling bitmaps

Bitmaps and jpegs can be opened (or pasted via Windows clipboard) and manipulated in order to
prepare input for a heat transfer analysis. Figure 18 shows a window frame created in a cad-program
imported into HEAT2. We can use e.g. the fill-tool (on the tool-bar to the left) to quickly create the
geometry. In the following example, we open a bmp-file for a window frame, generate the complete
input, and solve the case in just a few mouse clicks.

The files for the following example are located in the examples folder:
The clean start bitmap file: window_1_clean.bmp

The final bitmap file: window_1_filled.bmp

The final input data files window1.dat and window1.h2p
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Figure 18: A window frame created in a cad-program imported into HEAT2.



Any area in the bitmap can be filled with a material using the fill tool. Figure 19 shows one part of
the pvc frame filled with “Frame ex (c) PVC” chosen from the material list.
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Figure 19: Part of the pvc frame (light blue color) filled with “Frame ex (c) PVC” chosen from the

material list using the fill tool (left tool bar).



We now draw a mapping bitmap area in the pre-processor with a width of 89 mm and a height of 114
mm (we will exclude the glazing in this example):

File Edit Layers VNiew Materials Settings Mesh <CLCK TO UPDATE=

’TD Q |2 ;IFT[lm@D,:@:: o8l L Jm B e —T  dimx dim y
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BITMAP =] =1 C=1

Updating the geometry (click “Update” in the pre-processor or in the bitmap editor) will generate the
input we have so far. Note that HEATZ2 recognizes ten frame cavities (labeled 1-10) according to 1SO
10077-2:
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The two other areas of the PVC-frame are filled in the same way:
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If we now try to update the geometry HEAT?2 will complain due to the non-continuos area since the
two frame parts are not connected to eachother. One tip is to make a temporary material rectangle
“below” the bitmap rectangle in the pre-processor (see yellow “brick” rectangle which later will be

deleted):
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The result we have so far is shown below in the post-processor:

TandQ Tools Settings Plot3D

Small win e Bestore BLC num

B itmap editor [windov 1

I = [ Showdata  Edi

Find:

fireclay brick, sliceous (23 p) o
foam rubber, no cap.. CEM

Frame cawity

Frame ex. [a] Insulation panel

Frame ex. [b] Soft wood |j]
Frame ex. [c] PWC

89

79

Frame ex. [g] Polyamid 6.6
Frame ex. [f] Glass

Frame ex. [g] Steel

Frame ex. [h] Aluminium
Frame ex. (i) Maohair [polvester), sweep
Frame ex. [k] Polyarmid Muylon

Frame ex. [I) PU [polyurethane), resin
Frame ex. [m) Polysulfid

Frame ex. [n] Silica gel [desiccant)
Frame ex. (o] see D10

EMEEASE

O00Oz=@e ./ ¢ &¥Niio

114

N

i .

-]

/1]

70

|
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TandQ Tools Settings Plot3D

Sraall win e Hestare

The filling tool fills an outlined area but not the line itself. We see e.g. a gap between the PVC frame
and the EPDM-list:

h Small win e Bestore EC rum .
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There is a “Trim” checkbox in the bitmap editor (upper tool-bar). Check this to expand the filled
area. The PVC and EPDM will now be in contact:

File Options Bounds TandQ Tools Settings Plot3D

Small win e Bestore BLC num .

Next step is to fill the two steel bars (shown in red). Here is the first one:

Elle Edit Image Moteriallist Settings

D E|© O Dudste |[FTin | Remap || Tolerance: — f——— 10

M O B @ Frameex () Auminum

ENE@AZSE

OO0 e/ ¢#é&nip

L\
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The result of filling the areawith the steel (grey color) is shown in the post-processor:

,

\fng Edit Image Materiallist Settings

D@ E 2 ¢ St ||F i | renep || Toerancsi — f———— 1
iﬂ ] B @ Frameex (g Steel
(2w :
5 A |

£

> HE

X B

NBE .,
§ |

[

O

@]

O

m

Only a small area of the steel has been filled in this case. The problem is that the steel part has
different color shades of red and white and only a small area is recognised and filled. To solve this,
press the undo-button (there are by the way 10 levels of undo/redo) on the top tool-bar row to get the
unchanged image back:

,
8o e e oo I =G

[ File Edit Image Materiallist _Settings

LD @ M| o O | D |[F T | Remep || Tolrance: — ————— 1
"

% € Frame ex. (h) Auminum

JN—

o

ENEEASE

Q00w & ¢ n i
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We now set the tolerance (upper tool-bar) in order to improve recognition. Changing the tolerance
from the default value 10 to 20 on a scale 0-100 will produce this:

, ,

File Edit Image Materiallist Settings

| D@ H|» ¢ S ||FTin | Remap || Tolerance: — f———— 20

B B @ Frameex (@ Steel

EME®EASA

00032 %/ # #niip

4 Tolerance=20

The result is better but not good enough so we press undo again and try a tolerance level of e.g. 70

which seems to produce a nice result:

[Ele Edit Image Materiallist Settings

,

D@ E| o 9| Spdste |[Fmm | remep || rolerance: ———— f—— m

B B € Frameex (g)steel

ENEEZSE

OO0 e/ & &K

4 Tolerance=70

26



Applying the same tolerance fill on the other steel part results in this:

@ Bitmap editor [window_1_filled.bmp] (771x907) e |
| Eile Edit Imege Materiollist Settings
D@ M| 0 O Ludae |[F1mm | Remap || Tolerances ———— —
ﬂ ‘ B @ Fomeex {q) Steel
o m 79 |
[
& L
X E
S E
N B
$ m
i o
®
O
@]
O

~

)

=
o
(=]
[Te}
©
~
128
70 3
¥ |

In this example we replace the glazing part with an insulation panel (we just want to evaluate the
thermal performance of the frame part itself). To do this, just select a material (e.g. “Frame ex. (2)
Insulation panel”) and draw a rectangle using the rectangle tool in the bitmap editor. Here we also
trim the EPDM using the erase tool:

(168 Bitmep ecitor twindow_1_filedbrop] (170007) [E=EE )
P P

File Edit Image Material list Settings

DS E 0 0| [k~ vm | Rene || Tderance:s ———— f— 7

B h B @ Frame ex. (5) Insulation panel

O00z= e/ £&¥Nilp
ENEEZSEO/ 7|7 7 a

| N
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We also draw a small insulation strip at the bottom in order to later be able to define an adiabatic
boundary condition there:

{8 Bitmap editor [window_1 filled.bmp] (77130
—

| File Edit Image Material list Settings
LD BHEH o0 \\FTnm | _Remap || Tolerance: ———— }— m
] B @ Frameex. (5) Insulation panel
Q  om — E]
b
X cm
LR
& [i- —
N O —
5 m
ﬁ;
—_—
0 @
Om
OB
ﬂm _H
70 |

4

The final modified bitmap looks like this:

N
BB Bitmap editor [window_1_filled.bmp] m_@lﬂlg

File Edit Image Materiallist Settings

(D@ @ o o [REmedlF mn | e || oo —=n
m L B @ Frame ex. (a) Insulation panel

o+ 89

Laa

L= 79

5

%

N

3

i

L]

D uw
(@]

) LD:I_H_E}LQE

)

114
?
=

99

65
1
.
I ——
L]

7
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Since the area now is continuos we delete the temporary rectangle so that only the mapping bitmap
rectangle is left:

File Edit Layers View Materials Settings Mesh <Update OK=

x OZGR -rTim® @ OB E @I X+ " B 8 T dnx dny
118

r

[rnm]

Lock | #.p=(-153, 158] dist 22415

brick, [EA ln=0.45 Ip=0.45 C=1.48

The updated geometry is shown in the post-processor. There are 52 recognized frame cavities:

-
B Post-processor 52407 pixels drawn (375x481) -Matmln o
File Options Bounds TandQ Tools Settings Plot3D
Material
Frame ex
Frame ax
Frame =x
Framz ex
Mat T fl leo | Cam tesh Toolz Small vain e Restare BC num
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Now, press “BC num” to show the boundary numbers:

ol ™
B Post-processar 50388 pixels drawn (366x469) -Mawﬂg
File Options Bounds Tand Q@ Tools Settings Plot3D
Material
Frams ex.
Frame =x
Frame ax
Frame =x

e Bestore

We now specify the boundary conditions and assume the warm side to the right:

i N

Mumber of typesz > I 3 i

v Do comection for sloped boundaries

ype Bounds function q [ Ane] Temp [C] | R [mé A
1 [=canszt 1 Default 0 1000000 | 0 5
-------------------------- e il st
2 T=conszt ; ;2000000 07130000
-------------------------- fPO000000000RE0 00000000 ROO00o0000a
3 T=canszt 1 190-413 g g 1 0.00000 ‘0040000
j'L Cloze e Update graphics
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Press F9 to start steady-state calculation. Below shows calculated temperatures and heat flows:
r@ Post-processor 30146 pixels drawn (366x469) -Temperatures E@lﬂ‘

File Options Bounds TandQ Tools Settings Plot3D

Temp ['C]

| BN
| BB
B
| B%;
| B5
| §5

L L= B TR R PR - )

ECR 3
e Bestore BC rm |
r@ Post-processor 32084 pixels drawn (375:x480) -Flows E@lﬂ‘
File Options Bounds Tand Q Tools Settings Plot3D
q [W/me]

e e
T
=" T — T

[=1

i

q
[

L=

CXCP
~

Tonls | Small win g Bestare BC num |

A
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3.4 How bitmap colors are linked to the material list in HEAT2

Whenever an object is drawn in the bitmap editor using a material its RGB (red, green, blue) value
together with the material name is saved to a special list called “bitmap material list” (BML-list).
Figure 20 shows the list for the window frame example (press material list or the “Info”-button in the
bitmap editor).

Note that HEAT2 also recognized that a color with RGB=196,196,196 existed in the window frame
bmp-file that coincidentally matched a material in HEAT2 with name “Frame ex. (h) Aluminium”
with the same RGB-values. HEAT2 will however not use this (the color will not be matched to a
material upon updating the geometry) unless the box “use” is checked.

Bfi) Bitmap material list l =) |_ih]
File
_Sen || @uedste | Clesrist | Dpeeterow |
Usze | RGE | | M aterial | Color | Index |
0 199233236 Frame ex. [c] PWEC 18460207 4
1 285 166 210 Frame ex. [a] Inzulation panel 1380531 39
[J2 19619619 Frame ex. [h] Aluminiurn 12895428 4B
3 1E9197 184 Frame ex. [d) EPDM 12109225 42
4 125125125 [ Frame ex. (g) Stesl 8224125 45
Scanning bitmap 771907
Colors in bitmap:691
Mumber of colors matching materials: 5
Mumber of matching materials: 5

Figure 20: The “bitmap material list” (BML-list) matches the RGB colors to material names.

When a bitmap (eg. Mybitmap1.bmp) is saved by HEAT?2, the BML-list will also be saved (as
MyBitmapl.bml). It is an ordinary text file with material name, RGB-values, and if it should be used
for matching or not (1 or 0):

Frame ex. (c) PVC
1992332351

Frame ex. (a) Insulation panel
255166 210 1

Frame ex. (h) Aluminium
196 196 196 0

Frame ex. (d) EPDM

169 197 184 1

Frame ex. (g) Steel
1251251251

Whenever a bitmap is opened by HEATZ2, the corresponding BML-file will be opened (if this exists)
and HEAT2 knows what and if RGB-values should be matched with existing HEAT2 materials. If the
bml-file is missing you can easily recreate the BML-list by pressing “Scan” and fill in the necessary
“use” check boxes.

It is possible to draw the geometry in another drawing program or CAD-program with pre-defined
colors (RGB-values) that will match the specific colors in HEATZ2. Just open the bmp or jpeg file in
HEAT2 and press “Scan”. HEAT2 will then identify materials and generate the necessary input
(geometry, numerical mesh, etc.) for the thermal analysis. See the example in Section 3.10.

32



Be sure that you use the correct material file (*.mtl) when scanning the bmp-file. Note that you can
use different material files (*.mtl) mapping the same RBG color to different materials.

Note that one color RGB-value may match several materials in HEAT2. E.g. RGB=(128,0,64) will
map to the following materials in “Default.mtl”:

,

Eile

aUpdatel Clear list | Delete row |

|)ze | RGE | | b aterial | Calor | Index |

0 128064 - Ewxample 1, cross bars 4194432 20

1 128064 - wood, mahogary [acrozs grain) 4194432 192

[z 122084 - wood, virginia pine  [across grain] 4194432 206

03 128064 - wiood, white fir [acrosz grain) 4194432 207
Scanning bitmap 500x 500 -

Colors in bitmap: 1
Mumber of colors matching materials: 1
Mumber of matching materials: 4

Check “Use” to match the material you want. If you need to use more two (or more) materials that
coincidentally has the same color, you must change the color (i.e. change at least one of the RGB-
values) to a non-conflicting one. E.g, if you want to use both mahogany and virginia pine you can
change e.g. the B-value (blue) for virginia pine from 64 to e.g. 65 (or of course to any other color) in
the material color editor and then use this color in the bitmap editor:

(@) Material list file DEFAULT.MTL [
File Edit Help
il LI ll _1|_>|_N| Item: 207 Tatal items: 211
~Thermal properties i ]
e Cl Tl wood, virginia pine  (across grain)
Lamba W Wm-K) Basic colors:
ambda_x - m-
Lambda_y: 0.1423 WIm-K) = ||: ||: : ||: = : ;
Volumetric cap.: |1-2425 MIr=-K) EEEEEE |
EfNEEEEEN
Color: IR Randomize| EEEEEEEN
seor WO E NN E EEEENT N
Custom colars:
+/ Update :::::::: wel@  pes[i
Sat: 24[' Qreen:lﬂ_
Define Custorn Colors =3 ColoriSglid Lum: IGlT Blge:lej_
oK | Cancal | Add to Gustom Colors |
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3.5 Remapping colors

There is a tool for remapping a color (material) to another. Assume we want to change the PVC
material for our frame example. Open the “Remap” tool window (press the remap button). Select the
“Dropper” tool (on the left tool bar in the bitmap editor). Place the dropper on the PVC and left-click
the mouse. To choose the destination color, right-click the wanted material in the bitmap, or simply
pick the material in the list as below (here we remap “PVC” to “Polyamid Nylon”). Press “Remap”.
Note that you can set the tolerance for the old color that will be remapped (a higher tolerance will
remap “nearby” colors of the original color to the destination color).

B 8:map editor WINDCW_L_FILLED.EMP] _Elm

Ele Edit Image Materiallist Settings

DEdE « O _Tusdae
i} B @ Frame ex. &) Polyamid Nyion

O0O%= e/ ¢ #nie
sl
m
|
(1]
=

I
ﬁil : } Remap R: 199 G: 233 B: 235 -éf Left-dick

i \I. To —= R: 203 G: 190 B: 139 Z Right-dlick

or pick in list:

— ] N
% Qo | [Hiom
kf\(_,_&_f 9] D

N | O
::/ i _ B DEFAULTMTL 211 items “@ﬂu
M | L] — I - o .. .5 |

1
\
=R

9

\ -
C)C M () Find: | = [ Showdata  Edi
70 Frame ex. (] Polyamid 5.6 ~
Frame ex. [f] Glasz
ST vt =—rer—— Frame ex. [g] Steel
D EE Vo Msnbd st Frame ex. [h] Aluminium D
ai n;o"",,“:_::m:": S |t = = Frame ex. [i] Mohair [polyester), sweep
& Frame [k] Palyarmid Mylan

- | Frame ex. [I] PU [palyurethane), resin
Frame ex. [m] Paolysulfid
Frame ex. [n] Silica gel [desiccant]

Frame ex. (0] zee D10
FRP Mylon, no cap., CEM
glazz [avg prop)

nlaze hre resinn mnran TFM

Q0O%= e/ #F#rilp

14

99

65
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3.6 Creating a new bitmap

To create a new bitmap, select “New” in the bitmap editor and give the width and height. The
maximum width and height is 1000.

Image size I,i‘s-,l

width  [E j
Height  [500 j
[
[
0K Cancel

3.7 Bitmaps and numerical mesh

Large bitmaps will in general require more numerical cells, especially if the bitmap contains many
areas with sloping boundaries. As an example consider the figures below:

B8 Bitmap editor (100x100) o =) %] | | @ Post-processor 3963 polygons drawn -Materials ] o e |
Eile Edit Image Materiallist Settings Eile QOptions Bounds TandQ Tools 3Settings Plot3D
D E - W Trm | Remap || Tolerance: — f——— 1 —_— Material
o h O concrete, lohtneight
Q| e
L m
L | 5=
y -
AW
~No .
3 m
i’
R g
-
O m
Olg

[

m T | ] | \su\ Qarr ITgh Tools | Smallwin g Restore m

This circle drawn in a bitmap of 100x100 pixéls will use a minimum of about 4,000 nodes

LT TEREE =15 Post-processor 111724 pixels drawn (377x377) -Materials | S|

File Edit Jmage Materiallist Settings

DEd o 22 upiate |0 Tom | _memap || Toerance: — o File Options Bounds TandQ Tools Settings Plot3D

B Ch B @ conoets, lghtreight Material

Q| am

i rm

£ =

B =

x|

N g

3 m

E;

O concrat,
B

O &

Q8
[

%409 V-6 R 355 G: 255 B: 255 Mat T | It} | Iso| Qart | Mesh | Tools | Smallwin e FRestore EC rurn

This circle drawn in a bitmap of 500x500 p]xels will use a mimimum of about 100,000 nodes
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Bitmap editor (100x100) SRACNL X

File Edit Image Materiallist Settings

e || Trim | Remap || Tolerance: — f———— 10

B € conoete, lightweight

O0OFZe /£ & Ki
ElNEEZEEL

Past-processor 89 polygons drawn -Materials

| |

Eile Options Bounds TandQ Tools Settings Plot3D

Material

Mat T | 2] ‘ \su| Oan | Mesh Tools | Smal win

~
¥

Hestare BC num

This rectangle drawn in a bitmap of 100x100 pixels will use a minimum of about 100 nodes

B Bitmap editor (500x500) o
File Edit Image Materiallist Settings
=2 = ) W Tim | Remep || Tolrancs: — f——— 10
B h B @ conoete, ghtweight
Q| B Post-processor 484 polygons drawn -Materials | o
L m File Options Bounds TandQ Tools GSettings Plot3D
2| 5m Material
LNEL
R |-
N O
9 ]
"
S
Ol
O m ooz
OB
m

Mot T | @] s | gan | mesn | Tooks | Smatuin

Su
L3

Restare BC num

This rectangle drawn in a bitmap of 500x500 pixels will use a minimum of about 500 nodes

Note that the numerical mesh can be changed in the pre-processor mesh dialog to be even finer than

the default generated.
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3.8 Bitmaps and frame cavities
Frame cavities (according to ISO 10077-2) can be drawn in the same way as in the pre-processor:
- Using “Frame cavity” from the material list (e.g. cavities 1,2,3 below)

- Automatically identified in an enclosed space (e.g. cavity 4 below)

A Bitmap editor (300x500

File Edit [mage Material list Settings

0@ |« O | (k][ mn | Remap || Tolrance: — i i
_ : Find: I <+ [ Showdata Edit
€ fireday brick, siiceous (23 )

fireclay brick, siliceous [23 p]
foam rubber, no cap., CEM
fonster 0,09m tockt

fonzter 0. 1m tjockt U=1.3

Frame ex. [a] Insulation panel
Frame ex. [b] Soft wood
Frame ex. [c] PVC

Frame ex. [d] EFDM

Frame ex. [g] Polvamid 6.6
Frame ex. [f] Glass

COORE= e/ ¢ ¢N§
ENEEZASEO 7 i i\ a

< |
X:166 ¥:247 R:239 G: 240 B: 240 [Frame cavity] (can also be drawn using white color)

File Options Bounds TandQ Tools Settings Plot3D

Small win e Restore BC num
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3.9 Bitmaps and modifications

Internal modifications (Mod A — Mod K in the list below) cannot be drawn in the bitmap editor. It is
however possible to draw modifications in the pre-processor “on” the bitmap rectangle. In the
example below, a heat source in the blue circle is defined.

,

File Edit Layers View Materials Settin Mesh  <Update QK>

w O Jrm@E@ oR/ m M X+ % B £ T dnx dn

1:21

. ™
S B DEFAULTMTL 211items  (ecoulnEhelmmie
— .
| Find | s [ Showdata Edit

limeztone (h2o 15.3) -
mazonmy, [EA

: B Heat source - Function

: C Area with given temp - Constant
- D Area with given temp - Function
e . E Haole with air [ho capacity]

. F Hole with fluid [with capacity]

. G Hale with air [radiation+vent.]

. H Pipe [heat zource] - Constant
[m] . | Pipe [heat zource] - Function
] = - = - Fipe [given temp) - Congtant
vof 05T el 0.7T) . K. Pipe [given temp] - Function

1205 321! -1.84 due 0.1 .
(0K . Adivst O lower  upper sides mohair, o cap., LEN
rnortar, [Ed

Lock I wop=[-147,108) dist:1. 8241 dw=021 dy| || henrrere Bncan CFM
MOD: & Heat zource - Constant Iv=1 =1 & T

File Edit Image Material list Settings

D B‘u E | L 0 | “_Trim | Remap ||To|erance: '—Ji 10
E ‘ o limestone (dense, dry)

Q| om =
13 50 @ Post-processor 38650 pixels drawn (348x266) -Tempemturewlélg
L | cm Eile Options Bounds TandQ Tools Settings Plot3D
LEe TemplT)|
. E s
N O
3 m
ﬁ"..
o
O m
O m
O g
il

Small win e Bestare B
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3.10 Using a cad-program or a drawing program as a pre-processor

It is possible to draw the geometry in another drawing program or CAD-program with pre-defined
colors (RGB-values) that match the specific colors in HEAT2. Just open the bmp or jpeg file in
HEAT?2 and press “Scan”. HEAT?2 will then identify materials and generate the necessary input
(geometry, numerical mesh, etc.) for the thermal analysis.

Below shows an example using the standard Paint program in Windows 7. First, we define three
custom colors with (R,G,B)=(255,165,121), (198,198,255), and (243,186,12). This will match the
materials brick, concrete, and glass-wool (open the material editor in HEAT?2 to get the RGB-values).

Three shapes are drawn and the bmp-filed is saved:

Al PN AR EEEEE Ay
A L NS PDDDDDDDDDDQ
otate - || P2 Q| BN |15 & e OO 0= HHHI—H—H—H—H—WW s

Tools Shapes

Edit Colors

Basic colors:
Custom colors:

Hue: 30
- 217 Green: 186

Define Custom Colors >> ColoriSglid I:um. 120 Blue: 12

171 HEEEEN
171 HEEERT
171 FTEENEN
171 EEEENT
171 TTHEEER

[ Add to Custom Colors

+ 155 % 2px 0 685 % 533px Size: 1.0MB 100% (5) — 1} [©)

The bmp-filed is opened in HEAT2 bitmap editor:

File Edit Image Materiallist Settings

D& @ - O[] T | R || T — f————— 1
A% e 0

e |+

O0DOB2 @ /& &N i
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Scan the bitmap to match the materials:

File
Scan ! Clear list | Delete row |
Uze | RGE | | b aterial | Color | Index |
0 138198 286 concrete, cellular, [Edé 1676256R 7
1 2BR1ER 121 brick, [E& 7972351 4
2 24318612 glass-wool, [EA 234291 7a

Scanning bitmap 685x533

Colors in bitmap:3

Mumber of colors matching materials: 3
Mumber of matching materials: 3

Place a “bitmap” rectangle in the pre-processor defining width and height:

File Edit Layers View Materials Settin <Update OK>
"OBF -IF m@E@: o8 @ M X+ * b

1:10

—

[m]

w2 056 dw:| 062
S 0E7 =2 005 dy:[ 05
[k 3

adiust € lower  upper sidez

Lock I w.oy=[043, 062) disk:0. 7545 de=0.62  dy=051 «: 067, 005 y: (005, 0.56)
BITMAP =1 Iy=1 C=1

40



Press <Update> to see the generated geometry:

B Post-processor 48044 pixels drawn {344x283) -Materials =HECE X

Eile QOptions Bounds TandQ Tools 5Settings Plot3D
Material

conerete, eellular, TEA

brick, [EA

glass-wool, IEA

= -
Mat T | 8] | |Sl:|| Qarr| hezh | Taools |Normalwin c Restare BEnum|

This is the default generated mesh at a detail (the mesh can be changed in the mesh editor):

@) Post-processor 14085 polygens drawn -Materials =HECE X

File Options Bounds TandQ Tools Settings Plot3D

n} | Iso| Qarr | Mesh Tools |N0rmal win S Restore BC rum
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Some dummy boundary conditions are assigned:

Murber of types > I 4 i

v Do comection for sloped boundaries

type Bounds  |function  |q[winE] | Temp [T] | R [mekA] |
1 |@=const Defaul | ooooon E E
----------------- e e L e e L e
2 |T-const 08118 : 100000 .0.000000
----------------- [focososoooofRoooono00cpEoosoRo0n0OEasoso0s0aaESosoDo0n0ad
3 |T-const BB27ET : 100000 .0.000000
---------------------------- fPeoooosocopoasooooooo Scosooooood
4 |T-const 72 : : [T oooooo0.
j!L Close a Update graphics

Here is the calculated temperature field and isotherms:

-
m Post-processor 79439 pixels drawn [442x364) —Temp-erdture-blﬂlg

File Options Bounds TandQ Tools Settings Plot3D

Temp ['C]

il

&

Mat§ T B lzo  Bam | Mesh Toole | Mormal win e Restore BEC num

This example with 45,000 numerical cells took three seconds to solve.
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4. Miscellaneous

4.1 Length editor added

A new editor for giving lengths for drawn rectangles in the pre-processor has been added:

Eile Edit Layers View Materials Sett Mesh <CLICKTO UPDATE>

lw O[5 =% Tim® OB/ E M X+ ® B £ T  dmx diny
110

[m]
v 025 dx:I_m
A0 «2[ 07 de[ 039
e Adiugt © lower % upper sides
" LockI w.y=[-04, 048] dist:0. 6248 de=0.62  dy=0.33 w: [0.85, 023 y: (014, 0.25)
epoxy, silica filed, cast Ix=0.6276 lp=0.627E C=1.8072

4.2 Dialog to set default material file

The default material file that will be used when HEAT2 starts can be changed in menu item
“Options/Default material file”. All material files (*.mtl) available in the root directory (e.g. My
Documents\Blocon\HEAT?2 8) will be listed.

Bf) Default material fil (*mtl) [N

Default file name: DEFAULT _TB1.MTL

Set selected material file to default one | Open selected material file |

| b aterial file | Size: (kb | Madified | Motes |
1 DEFALULT.MTL 18 51042000
2 DEFALULTZ5MTL 21 8/4/2009
3 DEFAULT_IS010077_D5.MTL 18 242142009
4 DEFAULT_TE1.MTL 19 4/7/2011
5 DEFAULT_TE2MTL 20 1/23/2009
DIM 4108-4.MTL 7/ E
7 DIN 4108-4_SLASK.MTL 105 7/4/2009 In Gierman
8 DIN HO CAP.MTL 20 5A7/2000 In Gieman
g GENERAL - COFY MTL 105 4416/2000
10 GENERALMTL 105 4/16/2000
11 STROMA TRAINING.MTL 22 12/8/2010
12 STROMAMTL 22 12/6/2010
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4.3 Distance from reference point

The distance from a reference point (or from origo if there is no reference point) to the mouse cursor
is now shown on the second lower row in the pre-processor. This may be useful for e.g. checking the
width of a sloping material.

B Pre-processar
File Edit Layers View Materials gs  Mesh <CLICKTO UPDATE>
lw O ‘ |5 L||7Tl|m®|:I : o0 L Im ®+ = e +—T  dmx dim

1:0.07 -

—

[mm] | ‘

Lock I w.oy=[17, 18] dist:2.4759
Select abject

4.4 Note on sloping external boundaries

There is a need to adjust the thermal resistance of a numerical cell lying at a boundary when a sloping
boundary is approximated by steps in order to simulate a boundary condition with a temperature and
a surface resistance, or a given heat flux, correctly.

This adjustment is made automatically by HEAT2 when “Do correction for sloped boundaries” is
checked (it is on by default):

Mumber of typez > I 3 ﬂ

[¥ Do carection for sloped boundaries

\Bounds function | q[w/md] | Temp ['C] | R [rKAw] |

: 3 Disfaul : 10.00000 . .

niiniinl alinilininlinlalielielelielier Tttt F-T""T----- [t Fr-======== i
T=canst 12188 : : 12000000 0.130000
“““““““““ (it it nfe il ni el niie et |
T=const 50418 : 000000 0.040000

a Update graphicz

I—iﬂ_' Cloze

So, if you want e.g. a surface resistance of 0.13 on a sloping boundary, give R=0.13 and check “Do
correction for sloped boundaries”. If you want 0.13 on the actual steps (parallel to the x,y-axes),
uncheck this option.
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Case with a given heat flux as a boundary condition:

A similar correction is also needed for a boundary condition with a given heat flux. Consider e.g. a
triangle. The length of the slope is L=v'w? + hZ. The total length of the steps for the approximation is
larger: w+h. This means that if you specify a heat flux (W/m?) for the slope, HEAT2 will scale the
value q with w+h /v'w? + hZ (if “Do correction for sloped boundaries” is checked).

E.g. if w=2 and h=1, the length of the slope is L=V5. The total length of the steps becomes 2+1=3
regardless of number of steps. If you specify a heat flux of 10 (W/m?) for the slope, HEAT2 will
scale this automatically by V5/3=0.745, i.e. use 7.45 (W/m?) for the steps. If correction is off, 10
(W/m?) will be used for each step.

I Bl Post-processor 765 pelygens drawn -Material

File Options Bounds TandQ Tools Settings Plot3D

Small win e Restare BLC num

1 Mumber of typez > I q ﬂ

|+ Do comection for sloped boundaries

tpe ‘Bounds  function  |qlwi/ne] | Temp [C] | R [wekaw] |

1 Q=const Default ! 000000 : :

""""""""" { ettt il it e |

2 [A=canst 2-4 ; i

----------------- fPocoososoooqrocooosans ccooooososposooooooood

3 |T=const 22 ! ! ‘000000 (0040000
ﬁ_ Cloze e Update graphics
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4.5 Updated temperature/heat flow chart

The chart for temperatures/heat flows (menu item Output/Temperature along line boundaries and Plot
3D in the post-processor) has been updated. The chart editor is also updated:

-
B Temperature/heat flow curve alung_‘b@u

Eile Options
kDS PED HEMB

TEMPERATURE ALONG BOUNDARIES [*C]
Total length: 0.435 m  Mumber of steps used per boundary segment: 2
Win: 0.1275°C Max: 16.881°C

e

L

:
15 0.2 0.25 0.3 0.35 0.4
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(=]
=]

Profile for all 418 boundaries. Total number of steps: __|N=9EI

E‘ Series General IAx‘is I Titles I Legend I Panel I Pagingl Walls I k] I
FR 1

EI Zoarm IScrnII I Cursnrl Fonts I

- General ¥ allow

S;’S:S [~ Animated steps:[5 =
- Legend
- Panel
- Paging
- Walls
--30 Direction: Both |
- Data
- Tools

-~ Export [~ Zoom on Up Left drag
- Print

Pen... —| Pattern... |

Minimum pixels: |16 :II

Mouse Button: Left ﬂ
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4.6 Adapted for Windows 7 and Vista

HEAT2 is now fully adapted for windows Vista and Windows 7. HEAT?2.exe is placed in folder
%ProgramFiles(x86)” during installation.

One important change from previous versions is that the startup folder now is “My
Documents\Blocom\HEAT?2 8”. This means that the path in Windows Vista/7 would be
”C:\Users\[user name] \Blocon\HEAT?2 8”. The materials files (*.mtl) should be placed in this folder.

File Edit View Tools Help

Share with Burn Mew folder

Organize » Include in library +

3

. Favorites A

1 Examples
B Desktop | Projects
| _DIN 4103-4 DATABASE bt
Batch_test.bat
|| default.MTL
| Default_MTL_Filename et
|| DIN 4108-4.MTL
__| DIN no cap.MTL
__| general. MTL
%] HEAT2.DES
& | HEATZ.ini
|| HEAT3_5_Read_HEATZ_7.map
) Mtrl50. bt

13 items State: 35 Shared

Date modified

6/14/2011 12:01 PM
5/30/2011 12:04 PM
8/28/2003 10:58 PM
7/28/2006 12:42 PM
4/20/2011 2:47 PM
4/18/2011 12:52 PM
9/1/2003 12:29 AM
5/17/2000 2:15 PM
4/16/2000 1:36 PM
6,/14/2011 11:57 AM
6,/14/2011 11:57 AM
7/23/2006 11:16 AM
5/17/2000 2:28 PM
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Type

File folder

File folder

Text Document
Windows Batch File
MTL File

Text Document
MTL File

MTL File

MTL File

DES File
Configuration settings
MAP File

Text Docurment



