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1) Preparations

Before starting to work with the program it may be useful to draw a sketch of the building
components that provides all relevant data: dimensions, reference coordinates, material properties.
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As soon as the program has been started from the start menu Start — Programs — AnTherm the
program windows are displayed in standard configuration. At first the most recently saved detail is
shown. Upon first execution AnTherm displays an example.
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== Element 2D Window

The Element 2D Window, the element list and the element editor constitute the central user
interface where the user enters and edits the building components. It shows a two-dimensional
section of the building components. The elements are displayed in their order of appearance in the
element list. Due to this, the effect of an overlapping of several elements is immediately visible.



2) New Project — Building Components

® Choose File — New — 2D Project

File | Edit Results... View Window Tools Help

pew b Layered 3D Project
Load... 3D Project
Load Recent » 2D Project

Save

Save As...

Import 4

Export G Description Editor
Convert 3

TUTORIAL - 2-dimensional:
Exit

Reirforced concrete slab with masonry bearing wall on girder aver
carport (+ exterior insulation and electric heating cable assembly
embedded in concrete floor topping).

Enter a description of the current project in the window “Description Editor”. The text entered here

is displayed in the headlines of all text reports of the program.

Note: The individual components are entered in the
“Element” window using a coordinate system. Elements
covered due to overlapping are not considered in the
calculation and not displayed.

Start by entering the lowest layer, the outer space:

Click the button “New” in the Element window. A new,
empty element is displayed in the element list and in the
Element 2D window.

Element 1 should cover the entire model and have the
following coordinates:

X1:-100
Y1: O

X2:1500
Y2:2200

Use the <TAB> key to switch from an input field to the next
one.

Then determine the type of element, in this case it is a space
box.
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Now enter the surface description, e.g. “Exterior surface”.

Element Editor B
X1:/-100 X2:1525 | dX:[1625 |mm For this example, enter 0.04 in the input field “Rs”. In
¥1:|0 ¥2: 2200 | dY:|2200  |mm general, the following recommendations apply to the Rs
Z1:|0 2| 1000 o7 | 1000 mim values:
Box type: | Space Box e 1. Rs (Heat flow)
Group(s): | Foor/wall/Section ove v The values can be found in Table 1 of EN ISO 6946:
Surface Name: |Bd. transfer coeff. Exterior ... 0.04 (always)
[ Coler | Interior ... horizontal heat flow: 0.13
Rs (Heat flow) = 0.04 w | mEK ... upwards heat flow: 0.10
mlEErres iy v [ ... downwards heat flow: 0.17
Space Name: Foom 0 . 2. Rs (Temperature)
, The values can be found in a table of EN ISO 13788:
Duplicate I a4 4] M .
Exterior ... 0.04 (always)
Comvert o SlopalRoundness Interior ... for glass and borders: 0.13

... for all other surfaces: 0.25

Note: If the Rs value is unknown, you can use one of the
standardized, pre-defined surfaces. Click the button right to
the input field and go to the library window “Materials &

Surfaces”.
Denote the space as ,exterior”, this will be used later for temperature boundary conditions.

As soon as you confirm what you entered, the input of the first element is complete, and the
program is ready for the input of the next element.
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Zoom In®

To get a better view of the detail in the “Elements 2D Window” you can scale the view or adjust the
display options.

Hint: Before proceeding to the input of the building components, you should think about the order of
the elements in order to take advantage of the possibilities to make elements overlap. To explain this
principle the demo example has been divided into components with parallel material layers. This
dramatically simplifies the input of the coordinates.

To select the next element click “New” in the Element Selection Window.

] b

EN@__ [« ] z|2l[<][=

The first part to be entered is the wall structure. The “onion sequence” starts with the outmost layer
as the second element of the building component:

X1: 0O X2: 1500
Y1: 1175 Y2:2200



Element Editor Description Editor

3 X1:(0 X2:/1500 dX: (1500 mm TUTORIAL - 2-dimensional:
= I e Reinforced concrete slab w
______________________________________ - Y1:/1175 Y2:|2200 dY:| 1025 mm camport (+ exterior insulation
[ S S embedded in concrete floor
L1 U L2 1UUU as: Touu mim
Box type: | Material Box W
P Element Browser
Group(s) W
#  Type x1
Material Name : exterior plaster g B 100
Color 1=08 Wimk
Duplicate K| 4[4 » M

This time enter “Material box” as the “Element Type“. In the field “Material name” enter “plaster”.
“Lambda” should be assigned a value of “0.8".

Repeat this until the building components are finished.

Elements 2D Element Editor Description Editor
b 0 500 1000 1300 4 X1 x2: dX: mm TUTGRIAL - 2-dimensional:
y - y Reinforced concrete slab w
e £ d mi carport {+ exterior insulation
= o . embedded in concrete floor
Z1: T dZ: mm
Box type:
Group(s):
Mew el L R R L

Element Browser

Type x1 yl 21 - x2 y2 z2 Detail
2. Matenial Box 0 1175 0 = 1525 2200 1000 Materal Name
3. Material Box 25 1200 0 x 1525 2200 1000 Materal Name :
4 Materal Box 225 1200 0 = 1525 2200 1000 Matenal Name :
S0 SpaceBoe 245 1200 0 x 1525 2200 1000 Room: “interor”
6. MateralBox 45 635 0 x 405 1200 1000 Matenal Name :
7. MateralBoxx 50 700 0 = 400 1200 1000 Materal Name :
8  Materal Box 120 770 0 «x 330 1200 1000 Materal Name :
9. Materal Box 12% 0 x 325 1200 1000 Materal Name :
10. Material Box 400 0 = 1525 1200 1000 Materal Name :
11. Material Box 400 0 x 1525 1200 1000 Materal Name :
12, Material Box 400 0 = 1525 1200 1000 Materal Name :
13. Material Box 225 0 = 1525 1200 1000 Materal Name :
4. Material Box 345 0 = 1525 1310 1000 Materal Name :
15. Material Box 245 0 = 1525 1310 1000 Materal Name :
16. Material Box 245 0 x 1525 1310 1000 Materal Name :
17. Material Box 349 0 = 1525 1310 1000 Materal Name :
43 0 = 1525 1310 1000 Power Name:"
v 19. Material Box 349 0 x 1525 1310 1000 Materal Name :

O] 08 (X |« o M 4 kM = |a|r||=Z 08 %] 2| M 4 » M




For the first significant results (building component properties and U values) and to check the input

go to: View — Evaluation&Reports — Modelling Report

AnTherm*64 - 2D - TA\Benc

it
File Edit Results... | View | Window Tools Help
Data Input & Entry 3 P
Elements 2D . I . | ||F|r:hmr:hn1‘ Editnr
Evaluation & Reports 3 Report builder
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Boundary Conditions
Probe Points / Min/Max

Data-Entry Report (Landscape format)
Data-Entry Report (Portrait format)
Modelling Report
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Results 3D Visualization
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Description Editor

TUTORIAL - 2-dimensional:

Reinforced concrete slab with masonny bearing
carport (+ exterior insulation and electric heatin
embedded in concrete floor topping).

New Vo (M4 M
Modelling Report = |
& S o By 1 A d @ -
-~
Kornicki, Dienstleistungen in EDV und IT 11.01 2016
A-1230 Wien, Othellogasse /RH 8/2 AnThemn
Tel/Fax. +43-16157099 An V.8.1302015.10.15
email: tkornicki@chelo.at i (C) Kornicki, allrights reserved
TUTORIAL - 2-dimensional
Remforced concrete slab with masornry beanng wall on girder owver
carport (+ exterior insulation and electric heating cable assembly
embedded in concrete floortopping).
File: T:'\Benchmark'\ TUTOR2_ong two_rs_copyl.anthemm
Layered constructs and U-Value calculations
Room 0 <-= Room 1 @ TopBack: (0, 2200, 0) x (345, 2200, 0)
A d Rs a R
Material / Surface [Wiim-K]] [mim] [mPKAW] [Wim*K] [mAKIW]
Room 0/Ext. transfer coeff. 0.0400 25.0000 0.0400
Stucco 0.8000 25.0000 0.0313
Masonry wall 0.1640 | 300.0000 1.8293
Int. plaster 0.7000 20.0000 0.0286
Room 1/Int. transfer coeff. 0.1667 6.0000 0.1667
5y 350000 | U-Value: 0.4772 [WimK]
Room 0 <-> Room 1 @ BackRight: (1525, 895, 0) x (1525, 1310, 0)
A d Rs a R
Material / Surface [Wim-K)] [mm] MKW [Wim®K] [m AW
Room 0/Ext. transfer coeff. 0.0400 25.0000 0.0400
Extenor plaster 0.8000 5.0000 0.0063
Insulation 0.0410 120.0000 2.9268
Adhesive mortar 0.2710 5.0000 0.0185
|9 Reinf. concrete 2.2000 | 175.0000 0.07%5
Sand cushion 1.0000 20.0000 0.0200
Isol. underayment 0.0400 30.0000 0.7500
PS 0/Concrete topping 1.2000 10.0000 0.0083
Concrete topping 1.2000 50.0000 0.0417
Room 1/Int. transfer coeff. 0.1667 6.0000 0.1667
5 415.0000 U-Value: 0.2464 [Wim?K]
b
< >




L]
File Edit Results.. View Window Tools Help
Ll
- - nt Editor
Elemel Fine-Grid parameter a a
Stat Fine Grd at £z C2 e
Y2 dy. mm
Space Surfaces Adiabatic Cut-Off Planes [
72 2 mm
2 Fower Seurce Boundaries
o Material Changes [7] when, 1, pc ratiosbove:5 | Box type:
Group(s)
Step by:
e -
5 VaxSien:20___| mm
R -
Suppress fine grid
all axis directions []
g directionof Xaxis []  Yaxis []  Zaxis [] v ] SRR
Target Model Size:
Target for Model Size [ # Cells: 100000
n | RestoreDefaut | | SetAsDefault | | Pickfrom Project R —
& - Type Xyl - a2
V] Always show this dizlog autematically when required 01 0 x 15 %
st 5 A0 0 5 1
teral Box | 325 1200 0 x 1525 %
U5 1200 0 x 1525 %
45 695 0 x 405 1%
o 50 70 0 x 400 1
8. MatenalBox 120 770 0 x 330 1t
195 7m0 o« R on

Control parameters of solution terations:

Termination condition (Deltz) :

Maximum number of iterations : 100000001

Control parameters of vapour transfer calculation:
Compute Vapor Transfer Selution : [~]

Control parameters of transient, periodic, hammonic calculation:
Compute Transient Periodic Selution : [~

] “ear (365 Day (24 hours) Custom 604300 5

1 harmonics 1 harmonics |1 harmonics

Force Recalculation of Selution : []

Set As Default

| RestoreDefault | |

| | Pickfrom Project...

Always show this dialeg automatically when required

[ ok | | Ccanca |

S
Mlgaw , Bﬁ itions a

Name | Valu Unit

4 exterior -10 °C
interior 20°C
concrete

Expose graphical evaluation too
Evaluate secondary functions

3) Results
All other results require a calculation.

Click: — Results

This prompts you to enter project data, fine grid
and solver parameters. After a short while you
also have to enter the boundary conditions. Click
Ok to confirm your input. The predefined
standard parameters for the fine grid and the
solver are adequate for most use cases.

After a short period during which the
temperature distribution in the building
component is calculated the results are displayed
in the Results report.

To determine the thermal bridge “Correction
factor” Psi, click: Tools — Psi-Value
Determination



File Edit Results.. View Window Tonls‘ Help &3 B@[w « » w1 /e g @ -
Materials Database 2
Elements 2D - P e T THaTsE
| Psi-Value Determination 1230 Wien, Othelogssse 1RH 812 nThem
[1] 500 al/Fox. +43-1-6157038 V.8.1302015.10.15
U-Value Calculator el thomiski@shela ot (=) Komick, sl ights reserved
TUTORIAL- 2-dmensionat
Air Cavity Calculator Reinforced concrete slab with masonsy beasing wall on girder over
carport (- exterior insulation and electric heating cable assembly
. Condensing Humidity Calc. embedded in concrete loor topping)
=
ile: T- Benchmark TUTOR2_orig_two_rs_copyl.anthenm
] Periodic/Harmaonic Data Editor
jumber of evaluated cells: 2025 (Nodss> 16200)
Expression Evaluator - -
P! Boundary conditions and Temperatures / Humidity
Solution folder cleaner Airtemp. [C] | minemp. ['C] | maxtemp. [*C] |Condens. RH [%] e
Mew AnTherm Instance Rooma 000 87 543 190.00 %
P Faom 1 2000 1522 1549 Tise % | 084
f=1 Mew Instance Saved Project
o Power | Power densiy Volume
Sefti W] e ]
Ings " PSO 0.00 0.00 0.0117600C
LeitwertLambdaEqCalculator (TEST) o .
‘Weighting factors for coldest surface point

IJ-Value Profiles at adiabatic cut-off planes
| exterior <> interior @ TopBack: v| | exterior <> interior @ BackRight v |
U{047715  [wlimeK U2{024644  |wiim?K

g 1205 o lerahz 5o

[+ Determine Lengths by Reference Point
Determine Reference Point
an—m (®) at exterior dimensions [ exterior )

() atinterior dimensions ( interior )
Y:rnrn () by manual input

Room 0 Room 1

a0 o0 | 006ses
a(Reom ) ossmzs| 015940
a(Room ogo0872|  0.a05ET

Leitwert 200922443 [wimK

U*1:[0,62268075 |wimK U®1:[037582100 |WimK - Total U®1:/0,99850175 |WimK

Wvalue:|-0.076059 |WimK

| Generate Report

Socetossme st o]

Ancther space to assume interior: interor

For the typical 2D cases the

L

calculation works automatically.

A
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The report also displays the
reference point, the dimensions and
the U value.



APPENDIX: How to Enter a Building Component

Elements 2D

Element Editor

X1:|0 X2:1500
¥1: 1175 Y2:|2200
Z1:0 Z2: 1000

dX:|1500 |\mm
dY:|1025 |\mm
dZ: 1000  |mm
Box type: | Material Bax v
Groupl(s). v
Material Name : | exterior plaster

Caolal| »-0.8

WiimK

o M4 p K

Duplicate

material properties.

Window for a preview.

Element Browser

#  Tipe 1| yl| 21| - x2
-100 0 0 x 1535

2. Material Box 0 N7 0 x 1500

2
2

1. First enter exterior plaster and its

Note: The order shown here is only
one of many possible ways.

Hint: Make use of the overlapping in
order to minimize the entering of
coordinates. Use the Elements 2D

2 Element Editor
X125 x2: (1525
¥1:| 1200 Y2 (2200

Z1: | Z2: | 1000

Group(s):

B type: | Material Box

Material Name ;| Masonny wall

Color h=|0164
Duplicate K| Cu

o [ 1500
d: {1000

mim
mim

dZ: | 1000 U

Wimk

M 4 »r M

Element Editor

X1:1325 ¥2: 1525 dix: | 1200 mm
Y1:|1200 Y2 | 2200 dY:| 1000 mm
Z1: (0 £2: 1000 dZ: | 1000 mm
Beou type: | Material Box W
Group(s): W
Material Name : interor plaster
Color h=[07 nimK
Duplicate K| 4! 4! » M

2. The next element is the masonry,

3. Followed by the interior plaster, and then comes

4. The interior space.

Hint: Materials and their properties can also be chosen from the materials list and the materials
database. Click the symbol right to “Material Name*“.




Elements 2D
i

2000

1800
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1200

Elements 2D
=

2000

1800

1600

1200

Element Editor

Z1:[0 72:

Box type: | Materal Box
Group(s):

Material Mame : |lsal. underdayment
Color A =004

Duplicate )| 4

X1:1345 ¥2:/1525 dX:|1176  |mm
Y1:1220 Y2:1310 dY:|50 mm

mm

lfmk

4 M

Element Editor
X1:345 X2:(1525 | 4% 1180 |mm
Y1:/1220 Y2:[1310 | 4Y:|90 mm

Z1:|0 Z£2:1000 dz:| 1000 mm
Ecx type: | Material Box W
Group(s): v

Material Name : | Expasion strip

Colar A=(015 Wimk
Duplicate | ([ A]M[|M

Element Editor
X1:/345 X2:|1525 dX:(1180 mm
Y1: 1200 Y2:|2200 dY: (1000 mm
Z1: 0 Z£2:1000 dZ:| 1000 mm
Bax type: | Space Bax W

Groupls): | Floor/wall/Section ove v

Surface Name: | Int. transfer coeff.

[ Color |
Rs (Temperature) = 0,1666667 w | mRK
Rs (Heat flow) = 0,13 w | m2Ka
Space Name: Room 1 v
Duplicate LML I L A NN N

Convert to Slope/Roundness

Element Browser

#  Type x1 yl z1 - x2
P 0 0 0 x5
2. Material Box 0 1175 0 x 1825
3. Material Box 25 1200 0 x 1525
4. Material Box 325 1200 0 =x 1525
5. SpaceBox 345 1200 0 =x 1525
Element Editor
X1:/345 X2:|1525 dx:(1180 mm
Y1: 1200 dY:(110 mm
Z1: D mm
Box type: | Material Box W
Group(s): | Floor/wall/Section ove v
Material Name :| Sand cushion
Color h=[1 WlimK
O .-
p=0 kgim?
c=(0 kdikgK
Duplicate CEIRCE I L N A A |
Convert to Slope/Roundness
Element Browser
#  Type x1 yl 21 - x2
o o 1625

2. Matenal Box o 117

o

o 1525
3 Matenal Box 25 1200 O

o

0

x
x
x 1525
4. Material Box 325 1200 x 1525
X
x

Element Editor
X1:349 X2:[1525 | 4% 1176 | mm
Y1:/1250 Y2:[1310 | dY:|60 mm

Z1:|0 Z2:11000 dZ: 1000 mim
Box type: | Materal Box W
Group(s): W

Material Name :|Concrete topping

Color a=[12 Wlimk
Duplicate o [ A P]|M




Elements 2D Element Editor

= X1:\50 X2:|400 dX: (350 mm
Y1: 700 Y1200 oY (500 mm
Z1: 0 221000 dZ: 1000  |'mm

Box type: | Material Box w

Group(s): | Floor/wall/Section owve w

Material Name : | Insulation

Color A =0.041 Wimk
0 0

p= kgim?®

c=0 ked gk

Duplicate fca (W4 kM

Convert to Slope/Roundness

Element Browser

#  Type x1 yl 21 - x2
-100 0 0 x 1525

2. Materal Box 01175 0 x 1525

3. Materal Box 25 1200 0 x 1525

4 Materal Box 325 1200 0 x 1525
45 1200 0 x 1525

6. Materal Box 45 695 0 x 405

8. Materal Box 120 770 0 x 330
125 75 0 x 3B

10. Material B 400 895 0 x 1525

11, Material Bex| 400 500 0 x 1525

12, Material Box 400 1020 0 x 1525
325 1025 0 x 1825

14, Material Box 345 1200 0 x 1525

15, Material Box 345 1220 0 x 1525

AR Motoasl Bee | 248 1790 N« 1R7R

Now enter the following elements in this order:

5. Sand

6. Isol. underlayment
7. Expansion strip

8. Concrete topping

9. Thermal insulation and finally reinforced concrete
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