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Structure of this tutorial

This tutorial shows how you can simplify your work on the heat flow
calculations with the project management of Simu-Therm 8.0. You learn
step by step how to collect your calculations in a project.

You can define temperature cases such as summer/winter conditions in
order to print all calculations with different ambient temperatures, and
select the language of the printouts.

When it comes to changes in a technical project, the simultaneous
modification of calculations is a powerful tool to simplify your work. You
can all of the calculations or subsets of them.

If you need to process calculation results further, you can export selected
results to a CSV-file readable in Excel.
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The sample project: Cowper

. DOL _4p0ec )
In our sample project we DO - dome

collect the heat loss

1400°C CW1

calculations for the lining
of a cowper.

Combustion chamber and
the checkerwork region

cc2 1450°C

900°C W2

require tube wall
calculations, whereas the
dome is a sperical wall.

CC - combustion chamber
CW - chekerwork bricks

1100°C

CcC1

400°C CcwW3
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Overview Steady State calculation page

1. descriptions

T Simu-Therm - CASTE_Samples\Projects\Tuterial_projects STproject

modules file

aptions

project expansion  edras

about

Offer/Order No.[HDS training sample
Customer| Simu-Therm 8.0 training
Project| Tutorial Project Page
Location| Brihl, Germany

Date | 2019-01-14

Revis.Name [ Widler

Revis.Date  2019-01-14

2 b CI . Name| Daniel
. ambient conditions RS
sel cale-ID enter of edit 0. x select results
3. a nChor + " [ect Combustion chamber lower part n|_C1 [[T5, 504, 1095 °C, 85 °C, 593 N
I [cc2 Combustion chamber upper part C2 |[T5 504, 1442 °C, 108 °C, 965
atmosphere " {pot Dame sphere C3 [[S6,494, 1412 °C, 106 °C. 912
I [ew1 Checkerwork upper part C4 |T4,470, 1392 °C, 109 °C, 980
" [cwz Checkerwork mid part C5 |T4, 470,896 °C, 101 °C, 506
4' reSUIt bIOCk " [ews Checkenwork lower part C6 ||T4, 470,399 °C. 64 °C. 189
- = c7
5. geometric B
. |
properties =]
r
. enter layers &
6 y c
I_
7. layer management |- v Y

8. navigation in the
project

reset selection | select all insert | | delete | < | > " reffesh calculations

or operation

define cases | apply 1o selection |

D TilTo|m/s print selected calcs
sU 01300 Summer
wi 016112.0 Winter

wite Excel list of results
modify selected cales

Hilger & Daniel Software GmbH www.simu-tHHeat flow project management in Simu-Theri

5/20



Enter print text of the project

In Simu-Therm up to 10 texts can be entered which are printed in the
headers of the print pages (e.g. in steady state print, transient print,
expansions print). The descripions of the text items are printed too. They
are kept in a text file 'ST_itemsXX.txt' for every language XX to be used
printouts.

% Simu-Therm - C\ST20_Samples\Projects\Tutorial_projects.STproject

1 text f|e|ds modules file options project expansion  extras  about
st Offer/Order No.| HDS training sample Date | 2019-01-14
2. descriptions of the text Opgomer SimuTherm 6.0 raining RevisName[Maler
ﬂelds ~ioject] Tutorial Project Page | Revis Date | 2019-01-14 i
Location| Bruhl, Germany 1 2.
N

3. content of ame| Daniel j
! i 1 ! offer/Order No. offre/ordre
ST _itemsEnglish.txt orfer/or ortre/

Project Objet
4. content of Location site
, . , Name Nom
ST_itemsFrench.txt bate 3 bate 4

Revis.Name Rév.Nom

Revis.Date Rév.Date
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Enter the calculations of the cowper

Enter the six cowper calculations. If you are not familiar with the steady
state page, please read first the 'Tutorial_SteadyState.pdf’

press button 'Cx' to
edit calculation Mo. x

1- CliCk on 'Cly to SWitCh to the sel calc-D enter description of calculation

" [cea Combustion chamber lower part N 1
Steady state page " [ccz2 Combustion chamber upper partw c
2. on the steady state page: " [DO1 | Dome sphere c3
. . . " Tow1 Checkerwork upper part c4
Use the navigation line to store, |Gz [Checkerwork mid part s
add or duplicate calculations and |" [CW3___|Checkerwork lower part 54
to switch between calculation [t e B BT e
Cl . t store in project | to project pagel add dup | il 16 >»
ana projec
3- eVery Ca|cu|ati0n haS 3 text modules  file options  project expansion  extras  about
. . . cc1 Combusti hamber | rt
fields. The first 2 fields can be ! b w

entered also on the project page
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Select overview results

1. click on ’select results’ to open
the result selection

2. select the calculated or entered
figures you want to see on the
project page

3. first three columns in the table:
shape(Plate, Tube, Sphere),
number of layers, total thickness

I i T s < e e I Y

B Select items for result list
plate / tube / sphere ' {

number of layers

total wall thickness

inside tube or sphere diameter

outside tube or sphere diameter

inside ambient temperature

inside wall surface temperature

outside ambient temperature

outside wall surface temperature

outside wind velocity

heat flux through outside surface

B [ select results *
T4, 504, 1095 °C, 85 °C. 593

T 5,504, 1442 °C_ 108 °C, 965

S5, 494 1412 °C, 106 °C, 912

T4, 470, 1392 °C, 109 °C, 980

T4, 470, 896 °C, 101 °C, 506

| T4,470,399°C, 64 °C, 189
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Define temperature cases for printing

In order to print the calculations with different outside conditions (typically:
summer and winter), you need not make modified copies of the calculations.
Instead, you can define up to 5 additional temperatures. They affect printouts

only and do not change the calculations.

1. click on ’define cases’

2. for every temperature case:
enter ID, outside temperature,
wind speed and description

3. if you want a different
inside temperature too,
activate the check box and
enter the temperature

B Additional calculation cases X
operation cases temp. temp.
D inside outside wind description
0°C 3¢ 0mis Summer
Wi 0°C [gl15°C 12 mis Winter y R
r
r

Esc

‘ OK - apply modifications

~temperature- or operation cases

o Ti | To | mis define cases apply to selection |
1[su | o500 | Summer
|05 120 | Winter

2 [
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Apply temperature cases to calculations

The temperature cases defined above are not yet connected to calculations. You
can apply a subset of the calculations to a subset of the temperature cases

On the pro.JeCt page B Setindividual temperatures of calculation cases s
Select at least one calculation (in our
operation cases  femp. temp.
example use ‘select all’), then click on D inside _ ouside  wind _deseription
¥ [su 0°C 3 °C 0 m's Summer
’ ion’ W o [ 0°C -15°C 12mis | Winter
apply to selection ,_“ oc st lew
r

1. select at least one of the temperature

2. select the items of the temperature
cases which will .be applied to the . —
selected calculations. In our example we 2 %{

apply both temperature cases to all

-
cases with the checkboxes -
-
I_
-

Esc Apply to selected calculations

calculations
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Print calculations

On the project page: Select at least one calculation, then click on ‘print
selected calculations’ to open the print dialog

1. choose wether to print the calculations with

original temperatures or with the temperature I print selected cales. %
cases defined as above & print base calculations
YOU can h|de materlal names: A ¥ calculations with assigned temperature cases
2. print material group in place of the material  Use original names of the materials
name (See EnterimatiTutorial_pdf) " Print material class instead of material names

. . . . * P lias- Mo id of 2
3. print an alias name in place of the material int s names No. nteed ot [2_

1 print language

name (e.g. alias name No 2) po e 3
4. if you print page numbers, you can start with
a number higher than 1. This may be useful if rf“mb“““”’s' i
you incorporate the printouts in a documentation Esc
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Change print language

In the print dialog you can select among the available print languages for the
printout. Note that print languages are independent of the GUI languages and
accessible to the user.

Print the second calculation with R print eected caes x
temperature cases and in French language ~ pint base catculations
& print calculations with assigned temperature cases
1
1. click on to 'pr,nt calculation with @ Use original names of the materials

" Print material class instead of material names

assigned temperature cases’
2. select language 'French’ |
print language

3. start prining =

Print_French txt

Print_German txt 2 e
Print_ltalian.txt
Print_Portuguese txt
Print_Spanish.txt

" Print alias-names Mo. instead of mat ,T

”

To add another language, use option " as
described in Tutorial_Options.pdf
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Modify inside ambient temperature

1. select radiobutton ‘inside
conditions’

Set inside temperature 1350°C:
2. activate checkbox ’inside
temperature’ and enter 1350°C
Commit with ‘apply
modifications’ Note that the
heat transfer coefficient is not
changed

Set inside temperature 1370°C
and heat transfer coefficient
120 %

m2K"
3. activate checkboxes, enter

o W
1370°C and 120W

B modify selected calculations x

modify selected calculations

@ inside conditions
" outside conditions
" diameter

" atmosphere

" Ventilation data
" anchor

" replace material
" replace text

" Extras

Esc

2

=
=
=
=
=
=
=

1350 °C inside temperature

0 W/m?*K heat transfer coefficient

1 - Enter No. of calculation to copy the heat transfer frol

apply modification

modify selected calculations
|7‘ 1370 °C inside temperature
" outside conditions W[ 120 W/m?K heat transfer coefficient

(" inside conditions
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Modify inside heat transfer

To modify the complete inside heat transfer, copy it from a specified

calculation

1. activate checkbox 'Enter No.
of calculation ..’

2. enter a valid number >=1
The complete heat transfer with
all settings and parameters is
copied, except the inside
temperature

57 modify selected calculations

~modify selected calculations

@ inside conditions
" outside conditions
 diameter

" atmosphere

" Ventilation data
" anchor

" replace material
 replace text

" Extras

"[1350°°C inside temperature

0 W/mK  heat transfer coefficient

"

r
[ 1~ Enter No_of calculation to copy the heat transfer frol
r

-
-
-

action info I_ apply modification

||

Esc
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Modify outside ambient heat transfer

Outside 5 parameters can be modified independently (ambient air
temperature to characteristic length)

1. activate a checkbox (e.g. 'surface
emissivity") and enter the corresponding

number (e.g. 0.55). Commit with ‘apply P —— x
modifications’ TR S

Modify the complete heat transfer: Ed':"td‘;‘ Eﬂlsiﬂ”g“‘mt““w‘

2. activate checkbox 'Enter No. of ST E_ngW h““'ﬂ"yfe':’g coeiciee
calculation .." and deactivate all other e e - glton o cop h hos s fom.
checkboxes o

apply modification

3. enter a valid number >=1

The complete heat transfer with all settings B

and parameters is copied, except the inside
temperature
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Modify shape and diameter

Select the shape, enter the diameter and the tickness of the steel shell.
Example: Inside diameter 2500 mm, steel tickness 22 mm

1. activate a checkbox 'diameter

inside’ and enter 2500 mm. 87 modify selected calculations X
2. activate a checkbox 'steel shell mody selsctad caculations

) , " inside conditions  ["[1 Base shape 0=plated, 1=tube, 2=sphere
thickness’ and enter 22 mm. © ot condtons - %(38 il st i

* diameter [nm wall diameter outside

3. Note that the shape setting is not | amosmers {0 mn stostshot tiamstor inside

) ; " Ventilation data V[ 22[mm_steel shell thickness
active, so the shape will not be oA 3
affected. If the shape is a plate, the | e 1]
diameter is ignored. EpEilosten
The diameter definitions are —

explained in the tutorial
Tutorial_SteadyState.pdf
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Modify atmosphere data

If atmosphere data must be changed in many calculations, you can do the

change in just one, e.g. calculation 2, and copy the atmoshere to the other
calculations.

B modify selected calculations x
[~ modify selected
].. Select radiobutton :::l‘:‘::z!:“:‘;!:s ﬁ 2|-Enter No. of calculation to copy the atmosphere from
‘atmosphere’ ® o e
@ atmosphere (|
H ’
2. activate checkbox 'Enter No ;kﬁmma =
of calculation...” and enter 2. © roplace material
" replace text =]
3. Commit with ‘apply =
d,f_ t . y action info L apply modlﬁcauonwi
moairications
Esc
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Modify ventilated air gapsa

If airflow data must be changed in many calculations, you can do the
change in just one, e.g. calculation 2, and copy the airflow to the other

calculations.

1. select radiobutton ’ventilation
data’

2. activate checkbox 'Enter No
of calculation...” and enter 2.

3. Commit with ‘apply
modifications’

57 modify selected calculations

~modify selected calculations

 inside conditions

" outside conditions

© diameter

" atmosphere

@ Ventilation data
[l or
 replace material
 replace text
 Extras

I

[ [l Pl [l [l [l |

action info

2|- Enter No. of calculation to copy the airflow from

L apply modification
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Modify anchor data

If anchor data must be changed in many calculations, you can do the
change in just one, e.g. calculation 2, and copy the anchor to the other

calculations.

-~ maodify selected

B modify selected calculations

. , , (ol ms\d.e conditions [ 2 Enter No. of calculation to copy the anchor from
1. select radiobutton ‘anchor o guede condiions [0
2. activate checkbox 'Enter No e e -
| ’ @ anchor |
of calculation...” and enter 2. e raeia T
H : ’  replace text =
3. Commit with ‘apply =
mOdlflcatIOHS ! action info L apply modification
Esc
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Replace materials

Example: Replace material 9528 INSULATING_BRICK(500)" with "_9529
INSULATING_BRICK(600)" in all selected calculations. Both of the
materials must be in the project material list.

1. select radiobutton ’'replace

® modify selected calculations X
material’
. modify selected calculations
2_ fetch the mate”al to be " inside conditions 17| 9528 INSULATING_BRICK(500) search material
| d f h )  outside conditions  [7| 9529 - INSULATING_BRICK(500) (2%, replace with material
" diameter =)
replaced from the project [ L 3
material |ist " Ventilation data =
)  anchor =
3. fetch the material to replace it | upeceomaenai
1dlace text =
with (from the project material © Bas
) action info apply modification
list). a
4. Commit with ‘apply Ese
modifications’
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