Temperature Rise Calculation Software - Tutorial
In Accordance with the Calculation Method to IEC 60890
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1.1 The Tutorial Project

Chapter 1

Temperature Rise Calculation Software (TRCS) — Tutorial

This tutorial will help you become familiar with the TRCS Temperature Rise Calculation
Software. It will lead you through a sample project.

Please consider this document as complementary information to the Help file and the
User Manual, where you will find detailed information about particular topics.

It is strongly recommended to work through the MCS Star Tutorial first. By completing the
MCS Star tutorial, you will generate a small, versatile busbar assembly project with various
starters types and loadfeeders.

MCS Star provides an “Export” function which generates a kind of “reduced” Bill of Material,
containing only components which will contribute to the temperature rise in the panel,
including their operating current. The component’s power loss data for a wide range of
Rockwell Automation products are provided in a database within TRCS.

For more information about the temperature rise calculation model consult the Help file,

User Manual and the standard IEC 60890.

We will use the data exported from MCS Star in this Tutorial.



Chapter 2

Start with Your First TRCS Project

Start the Temperature Rise Calculation Software (TRCS).

In the startup window, select the [ New Project | button.

Temperature Rise Calculation Software TRCS

Enter the name of the project, then select the [ OK | button.

New project ==
Filename of new project
Tutonal Project

DK Cancel
\ ]

Select the menu item “Databases/Person in charge”.
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Start with
Your First Project
(continued)

In the following window, select the [ + Add Dataset ] button, then enter your personal data
into the new row.
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In the “Project data” tab, enter the customer data per the example below.

Select the (@ | button in the “Person in charge” section.
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Start with If the data for “Customer” and “Person in charge” is already entered, it can be retrieved from the

: : database by selecting the 2| button in the corresponding area.
Your First Project 4 8 = ponaing

(continued) Newly entered or amended data can be stored in the database by selecting the % | button.

The data entry in the “Project data” tab is now complete. Please save your work before you go
forward to the next tab.

ﬂ Ext [ Mew project G Open pigject... % Save | Save as.. [JClose
& 2

Notes:

* Ifyou want to save intermediate steps or multiple versions of a project, select the
[Save as...] button and save it under a new filename.

o The program creates the sample project file name “Example” every time you start TRCS.
If you want to save changes on the “Example” project, select [Save as...] and enter a
new file name.



“Environmental
Conditions” Tab

Before you enter the environmental conditions, you may want to change some program settings,
like units of measure or temperature. Select the menu option “Extra /Settings...”

Make your changes and select the [ OK | button.

ﬁm-._r'nés'= = AT (= s Fe (=5 ] "
e Dtabases [Exva | e
Flesi DNey  Selectuserianguage.. KSave EfSaveas.
|

ol | s,

Unit of length Unit of temperature
* mm * * Celsius
" inch ™ * Farenheit

Notes:

Rockwell Automation provides enclosure databases from multiple suppliers with the software. However,
if your preferred supplier is not included or if you have some custom enclosure sizes, you can create your
own enclosure database.

The component database provided with the software contains nearly 1,900 records, representing more
than 15,000 individual Rockwell Automation components with their power loss data. If you regularly
need some additional products, just create your own User Components Database.



2.1
“Environmental
Conditions” Tab

(continued)

Now enter the data in the “Environmental conditions” tab as shown below.

Note: Calculations in accordance with IEC 60890 assume that the enclosures are not affected by any
sources of radiation (ovens, sun).

Project data  Environmental conditions | Enclosure | Temperature rise according IEC 60890 | Result Cooling + Heater

Max ambieri temperstue | D‘S!ﬂ' T Altiude of the location 5m'/;] m
[for Filber fan calcudatcn only]
Min ambiert lemperature | 'EZ“ T Enclozue stands outside

Maximum ambient temperature

The maximum ambient temperature is required for the calculation of the inside temperature,
which is the product of the ambient temperature and the temperature rise caused by the power
dissipation of the installed devices, conductors and busbars.

Altitude of the location
If the altitude of the location it is more than 1000 m above sea level, it needs to be considered for
filter fan sizing.

The eficiency of a filter fan is inversely proportional to the air density. Assuming a heat
dissipation in excess of 60 W (as in our tutorial project), the required air flow changes,
depending on the altitude as follows:

Altitude Required Air flow
Sea Level 7.9 m?
1,500 m 8.9 m?
3,000 m 10.0 m?

Enclosure stands outside
If the enclosure is installed outside, the radiation’s effect is higher, because of increased air
movement on the surface. Approximately, a factor of 2 is used for calculations.



2.2
“Enclosure” Tab

Although we don’t use all the options in this Tutorial Project, the following illustration provides
a short explanation of all the options in this tab. For more detailed information, refer to the

User Manual or the Help file.

Activate the enclosurs you want to calculate

Entar the number of anclosures In row (max.8) Enter the Type of Installation
Punject data | Enviosmentsl conditions  Ench [ ferey 1L C EHEED | Plesut Coolirg + Heale |
- Vbt of erukestues L 1] #
Enclomae 1
P Seleat hom database Typa ol mstallation
Bew tace
Select Encioms ™ tom
(3
Wre faches Ee e
Prochach group
1 e zabe wall Tep sufacs i edewal
il £ b T r "
7 Enter manusly T covend T coversd  covmed
[ r
Wil 10007 s - ok
Heghi rtmiﬂ ]
Dot -IME 2
] | B
. Mumber of hornontal paiions ﬂﬁ
wllncirme povs dasgpalion = he % Erbee morusdy HE Wl
enclosure 1
T Evahusie [ | mmmm]

Select the enclosure(s| from database
or anter the dimensions manually

Enter or evaluate power loss data

Input fields for ventilation openings
and horizuontal partiions

The enclosure dimensions are required for calculating the temperature rise.

Choose “Select from database” and select the [ Select Enclosure | button. Then pick the
ficting enclosure from there. Select the manufacturer, the enclosure line and then the model
number/size, then select the [ OK | button. To sort the enclosures in a particular order, click
on the column title.
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2.2
“Enclosure” Tab

(continued)

2.3 Evaluation of
Power Loss

In our Tutorial Project, we want to enter the dimensions manually. Configure your enclosure as
in the screen shot below:

Pioject data | Environmental conditions  Enclosurs | Tempesature rise according |EC 60890 | Result Cooling + Healer |

Mumbei ol enclonass % _1_]
Enclosuse 1
" Select hom databaze Type of installation
Rimar face
Selsct Enclosue . " hon
Marnd achures  covered
Product group
- et mde-vead Top turface nght side-wal
iz " e i+ fres & fes
* Enter manually " coversd et (" covesed
\width 1000 %] mm : 3
Height 140055 o
Dagpth 400%1 mm
An miel openng
Hemzortal separations
ellective power dizsipation in the " Enlet marualy ﬂ?fl Wan
onclosure 1
" Evahuste Ew.kdn I from temperabue diference

¢ Number of enclosures: 1
* Enter the dimensions manually: W = 1,000, H = 1,400, D = 400 mm

* Configure the type of installation: rear face covered, all other surfaces free

Note: The term “covered” means the enclosure surface is against another structure such as the wall of
the building or another enclosure.

There are three possibilities to enter or to calculate the power loss:
1. If known, enter the power loss manually. Example: There is only one big drive in one panel.

2. From temperature measurements. Example: There is an existing panel and tests show that
the inside temperature exceeds the limits. TRCS can help to evaluate the required measures
to be taken (e.g. openings, ventilation or cooling fans) to meet the requirements.

3. Evaluation by use of the power loss data of the individual components and conductors.
In this Tutorial Project, we want to use method 3. Usually, this can be time consuming if a
panel contains a lot of different components with different operating currents. But with this
method, the software provides the capability to import component lists we have generated
with MCS Star. Of course, some additional components and the power conductors still need
to be entered or selected manually.



23.1

Importa
Components List
Generated with
MCS Star

10

Next, select the [ Evaluate ] button.

ﬂnlmp-‘un-ﬁuﬂmhuw I Enter manslly | 0% wa
encloure

T Evaluate Ev-*u | hmmm-ﬂi-ml

¢ In the window “Evaluate Dissipation for Enclosure 1” select [ Import MCS Star |

Add selected component lopeciect | Busbwa/Torductors | | Spechic comporents | mm@]
Components in enclomure 1

* Enter or select the filename of the DBF file you have exported before from MCS Star

* Select the [ Import ] button

[DARAISE E el proect_sssembly 1,968 SelectFisname. | impot |

Gemesal data Dperationsl Faamebery =

- - f

&2 Srarctaid 150 bavs conducton 20 x5 7 100 (e ¥, ¥
= 1 140UZD3025  Miokded Case Crcul Bresker, JFiame, ThemMa 20100 000 ME3
|| 1 10ACLIEED |05 Module o Cocust Braakos 1400 mm_ B0.00 B
= 1 14AVNTIZD Supply Module 35-12F mm 100.00 80.00 102
|| 1 100C4r AL Combacter 434 A000 B0.00 an
| 1 140MFEE-CAS  Miplor peobechion cacut bresker 33 454 4000 2000 asy
| 1 1414-5563RA45 LS lio Bushar Module 5 7 Bl / 454 4000 #000 SE3
|| 1 1404FPHCAT  Vetical Corrmction Module 4000 £0.00 13
= 1100016 AC | Contactor 164 1400 #0.00 aar
|| 1 140LELCTE | Mioter puobection cacult breaker 100164 1400 BO.00 404
1 1414 5558725 MOS e Busbar Moduss 5 £ Sdmm 7 254 1400 000 1A

|| T T408-CPNCED Vertics Corrmetion Maduls 14.00 BOLOD oz =

| [ O 1 stz o fhe chosen companert b ke pover drpation
Corthart loaset Loages = |
Dalasststoast 62
| U.WE Wt 000 % Wl
o ckdinPomct| K Cawcd | P e | |

Note:

TRCS does a look-up in the Rockwell Automation Components database. The power-loss
data for all components are stored there as follows:

o P, Constant losses (e.g. power supply, contactor coils)

» P, Losses proportional to the current (- I; e.g. power semi-conductors)

o P_  Losses proportional to the square of the current (- P; e.g. conductors, fuses,
2 q g
contact systems)

o Iref Reference current for P, and P, (current where P, or P, occur)



Line-to-Load

POWER SOLUTIONS

23.1

Importa
Components List
Generated with
MCS Star

(continued)

If one or more components are not found in the “Components database”, the particular
rows appear highlighted in yellow. This will make the user aware of a need to enter the
data manually.

Determine the constant losses and the losses proportional to the current and enter them in the
corresponding fields below the table (previous picture).

For more information about the temperature rise calculation model consult the Help file,
User Manual and the Standard IEC 60890.

Select the [ Add to Project | button.

The list of components will now populate in the in the “Evaluate Dissipation...” window.
 Evabuste Dissipation for Enclosure 1 : -
Campononts dalabass = C-\Progeasdl atad THCS\CDMPY
Gl smr Comporenl D shibam Components datahase -

[ Flockeel futomaton .

Ak b temd e i fecp] Bushary/Tonducton | Sud:imm Impoit MCSS1e

L i in erclonse 1
| Evomal iols Opeeshonal Passmeleis -]
| oy | Catsiog He | Dipacrgtion Dpeiating inmm tactos | Towd
cuent JA] 1=l
| 1 14B0PHNEZY Vel Connection Moduls 400 500 [ ]eed
| 1 193£ECE Electionic nolor probection relay 1,0 5.0 4.00 0,00 15
= 1100005 AC Cortacts 9 4 .00 L0 219
|| 1 100, Prewes 'ire K. Flgrvessing Connaction 400 . [i]eed
I 1 100PHMZ Powest Wire Ei, Hosortal Conrechion 4.00 00 o
[ 1 140 08N -840 Circast binakisd, shoit-cineust peod dox slastery 404 4.00 . a0 456
] 1 MIASSSAAZS MCS 2o Busbar Mocule S / Sdmm / 258, 4.00 0,0 nin
= 11604 0PHEZS  Vierscal Comnacton Moduls 400 00 a0z (alf
_Ir 1 193€ECR [Electsnnc mobor probection riay 1.0.50 4 A.00 0, o) 15 .

Powes divsipation snclosrs 1; 231 Watt|  DeleisDamst | | 08 | Xgwed | P |

Note: By default, TRCS calculates with a reduction factor of 80% for all loads imported from
MCS Star. For more information about the Reduction Factor consult the Help file or the
User Manual.

1



23.2
Add Additional
Components

12

Now we want to add a 400VA control transformer. This product is not in the
Rockwell Automation Components database, so we have to add it as a specific
component manually.

Note: If it is considered to be a recurring product, it would make sense to save it in the
User Component database. For more information about the User Component database see
User Manual or Help file.

Select [ Specific components ], then select “Add new dataset”. Fill in at least the English
description and the value of 45 W for Constant losses. Select the [ OK | button.

p—— —
Description German Tty el e 4K WA, ) 7 1201
Descaiption Englith |Contial Transformes 400'A, 480 / 120V Losses = | BWE Wall |
Desciiption French [ possserl: 0003 wan

Description Itaian |

From the Components database, we want to add a fuse holder and a busbar module to
protect the control transformer supply. Expand the “Rockwell Automation” folder, expand
the “Miniature Circuit Breakers, Fuse Bases” folder and select 140F Fuse Bases.

The next picture shows the selection of the fuse holder. Highlight the desired fuse holder and
select [ Add selected component to project | or just double-click on the desired component.
Select in the same way a 141A-GS45RR25 busbar adapter from the “Mounting System”
product group.

TR R N P — YT
18 Eushate Duspation forEncloure 1 =5 )
Components dalsbase = C:\Progiamb sta\TACS\COMPY

= Fiockwel Aupmation - Components database MRockwell Automation -
= Mohar Prolechon Ceowt Bissken [EC] | i .
{55 Mekded Case Cociak Bimakers JEC) | Estsleg Ho. | Description
5 Miotor Protection Cecult Bisakars (UL] | T40F-DAC-C30 Fuse Holder lor OC Fuses, 304
= Miohos Crcust Peclecios [UL] | 1aOF-DIC-CIO0 | Fuse Halder lgy OC Fuses, 30/, welb Blown
[31-Marussl Molor Contiallens [LIL) E| Fuse Holder lor gl/gh Fuses, 324
| Fisse Hilder lor gligh Fuses, T34, with Blo_._

B Melded Case Crcast Breskers fUL)

[ Contachors and Miricontacion

[ Mobor Probechon Devices

% Softstater

[ ProwverFlan W atiable Speed Divven

= Mirnstue Circist Brashoes, Fuse Bases
1452-5P Ministure Cacult Bisakoen

- -

& Frabasis snd Tersre
Acd relocted comporent to progect | Busban/Corductors | Spechic comgerarts | ImpoaMCSSta |




Line-to-Load

POWER SOLUTIONS

23.2
Add Additional
Components

(continued)

Now select again [ Specific components |, then select “Add New Dataset” and add two CC
fuses, 3 A. Enter the parameters as shown in the picture below and select the [ OK ] button.

Dezcraption Gemman
Dezcription English
Dezcription French
Description Italian

|5ichm.|'lg T CC.3A
[FuaaTypaﬂ:,3A

|
|

Dperational

parameters for

power lozz evaluation
Constant losses

Lotses = |
Lossas = F
Aeletence

00o

oot

[ o0 wa
| 200%;] wat

cunient

k

The newly added components appear at the end of the components table. Now enter the
quantities and the operating current as shown in the next picture.

The transformer is considered to run at constant power loss, so the Operating Current is

not required.

Because we considered constant power loss and a Service Factor of 100 %, we do not apply a

Reduction Factor to the transformer and its supply circuit.

[ 300%) Amp

Componsnis in snclomss 1
Geneial dara Dipeiations Paameten -
*| Qi | Canogho [ evcronn Dpovating | Reduction lector | Tolal
cunrent [A] 1x] danpation [W]
1 100-PwHsZ3 Powesr Wire Ki, Horzortsl Connection 4.00 BO.DO ooz
=n 1 T4OMDBHEAD Cocud bemaker, chort-cacut prot. boe stasters & 04 400 .00 15
iy 11418 5554RAZS | MCS lso Busbar Modue 5 7 Smm / 258 4.00 B0L.0D 010
1 140M-DPMC Wetical Corescton Moduls 4.00 B0.O0 ooz
el 1 1S3EECH Ellechorss mobor probecton ielsy 1.0, 504 4.00 B0 1.5
1222 Contiol Tiaramer 400VA, 450 7 120V n.00 100,00 wm
] 1 T40FD3CEHL  Fuve Hokder boe O Fuases, 304, vt Blown Fase bndication 1.00 ] oo
el 11414 G545AR25 | MCS Standand Busbar Module S / £5mm / 254 1.00 10000 oot | (=
I 2zn Fuse Type CC. 3A 1.00 10000 04| -

Power dizsipation enclosure 1: 377 Walt

Dekee Dataset |

o | Xcwed |

7 He

|

13



Now we need to add the power conductors for the supply line and all the loads to the list.
233 p pply
Add Power Consider an average conductor length of 1.5 m (just the length internal to the panel is to be

considered) and select the wire sizes according to the required standard.

Conductors

The size of the supply line is 350 MCM (this information is provided from MCS Star as well).

Select the [ Busbars/Conductors | button and select “Add new dataset”.
Select the “Conductor” option under “North America”. Select 350 MCM and a length of
1.5 m. Then select the [ OK ] button.

Length i.ﬁﬂ m

v 0K X Concel |

max. conduclor lemperalure I ﬁ*ﬁ C
Quantity and operating current of the conductor to be entered in the project database.

7 Hebp

v|  Descipion aea | v |

AWGO00 57.40 i

i AWG000 85.00 et

| AwG000D 107.20 s

il 250 MCM 127.00 e

Conductor Il 300 MCM 15200 i
N 350 MCM 177.00 it

[l 500 MCM 25300 s

Add all the other power conductors according to the picture below as you did the supply

conductors above. Enter quantities, operating currents and the standard reduction factor of 80%.

It is recommended to consolidate the conductors for identical loads, as shown in the picture.

Componarts in enclowse |
Genaial data (Dpei ational P amelen
b I [ Mo Drescnpion 1] i Reduction |acto Totsl
o e | | dsspn v

2R Fue Typa CC_ 34 1.00 100,00 044

g Standird LS Conductor ZS0MIM /177 00mm? F15m T 171.00 B0.00 127
= B I Slandsd LS Conductor SWER S B3 Tmef / 1.5m / 75 'C 40.00 BO.00 2340
| B Standard U5 Conductor 8wG12 4 3 Nimed 4 1. 5m / 75T 14,00 B0.00 17
| B2 Standd LS Conductor 844610 / 5 2med /1 5m / 75'C 21.00 &0.00 1241
e 3z Standand U5 Condhactor G124 3 3Mmet /1 1.5m 4 75 T .00 8000 oz
: k= Jrrd Standad U5 Conductor AWG12 /3 Jmed /1 5m /75 C 110 8000 aaa

B ZN Stanchwd U5 Condhuctor £wG12./ 3 Xmed /1 15m / T5°C 4.80 a0.on 1.08]
T B2 Standard LS Cordiuctor 8WGE12 7/ 3 M H 1.5m/ 73T 340 B0.00 asd

Powes dissipation enclosure 1; 343 'Wall Diglate Distaaed I \ﬂﬂl

| Mgwee | P He

Note: The busbars, their operating currents and lengths were provided by MCS Star.

14
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234
Review the List
of Components

The number of components and conductors, as well as the operating current (if it does not
correspond to the reference current displayed) and a reduction factor, if any, must be entered into
this list.

The components imported from MCS Star usually don’t need to be changed, except when more
accurate information about the Reduction Factor is known.

The component’s total power loss, taking into account the quantity, the operating current and
the reduction factor, is shown in the right-hand column of the row.

In this Tutorial Project, let’s assume that the components imported from MCS Star and their
assigned data are correct, so you just have to review the manually added components and
conductors according the list below:

Gerseal data Operahons Pasmeten -]
T My ooy Mo Descipton Opeiating | Aeduction lactod Todnl
camranl [A] Ix1 it
1822 Conteol Translome: 400 v 480 / 120V o.on 100,00 45.00
_ 1 TA0FDICLCHL  Fuse Holder for CC Fuses. 304, with Bl Fuse Indication .00 100,00 am
|_ 1 T8AGSASAR2S  MCS Standard Bunbar Moduls 5 f §5mem / 254 1.00 10000 om
il 25752 Fuse Type CC, 3A 1.00 100 if )
] 3.z Stardwd LIS Conductar 350 MCM £ 177 00me? / 15m /7 17100 80,00 1278
Ll &z Standaid LIS Conduche AWGH / B3 med /1 1.5m /75 °C 40.00 80,00 Fe: I
kel ffra | Standard U5 Conductor AWG12/ 3 N mef /1 5m /TS T 14.00 80,00 Iy
:‘_ B Z0 Standand 1S Conducta AwWG10 / 5.28mef /15md TS T 21.00 8000 123
_-" 3.2 Standaid LIS Conduchoa AWG12 ¢ 1 med /F1.5m/ TS T 300 B0.00 o2
: Zzn Standard US Conducke AWG12 /3 Tmef /15m/ 73T 1.10 6000 ool
____ 6 Z Stanad LIS Conductol AWGTZ/ A met /15m /TS T 4.80 B0.0:0 1.08] |B
LX 6 ZZ1 Standad US Conductor AWGT2 / A3 met /1.5m /TS T 340 a0.00 05 =

The total power loss of all components in the active enclosure is displayed in the bottom left
hand corner of the window. Selecting the [ OK ] button will accept this value as the active
enclosure’s effective power dissipation and the window will close. Of course, it is always possible
to come back to this window for changes.

You will then return to the “Enclosure” tab. The calculated Watt loss shows up in the
lower area.

Eflective powe: ™ Enter marualy ?ﬁﬁﬁ it

dizzipation in enclosune 1
% Evaluate Evahuale | from temperature diference

15
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“Temperature Rise
According to

IEC 60890 Tab

16

This tab shows the result of the temperature rise calculation as a temperature profile within
the enclosure.

Entar the the max, permissible internal tem perature

Active enclosure

Project data | E o) Cetstiioona | Ench rmd¥|u.oh¢m*\qli|'.5|m'ﬂ|“-‘E¢hqmnl
—————  Maa peemiseible encloswre insde lempeialurn I_EH T Sl enclovuie
1
M3 kel Serge stae B T Fempnraturs ol 1 ancimure
EHpvirm fower thzrgasie et e kacae Ml oW —— rmr EnciELom rAce g st
e s o — il e lparataw
Ipaced coag m
¥
E =
I alisme below the ancl o B °C - ™
Temperaturs at mid height of sl 5 T g -
i
%  IEC G080 Debai &
E »
Em
——f¢  Eacent ol heal diupaten, bo wl &)
ehminale by an sdeguale Cookng LR .
wsthod 3937 30 3 38 5 47 64 08 B 50 13 54 S8 RO £2 04
Torgarmture degres

Salecting this button will display tha
parameters according to IEC 80880

Temparature profile within the snclofurne ———

— Excess of heat dissipation with regard to Maximum permissibie internal temperature
maintaining the max. internal tamperature

If there are multiple enclosures in a row, there will be a numbered button for each one.
The active enclosure can be selected using the buttons at the top, without having the need to
switch back to the “Enclosure” tab.

IEC 60890 refers to cabinets with natural convection. If devices with integral fans are used, this
assumption no longer applies. The differences in temperature within the enclosure are reduced
and the total heat dissipation across the enclosure’s surface is improved.

The maximum permissible internal enclosure temperature is 60 °C by default, but it can be
changed in the upper area of this tab. It is shown as a red limit line in the temperature
profile diagram.

‘The maximum ambient temperature is taken from the “Environmental conditions” tab,

the effective power loss for the active enclosure from the “Enclosure” tab. The field below that
shows the power loss at which the maximum permissible internal enclosure temperature is
maintained. The difference is the excess Watt loss that needs to be dissipated. This is shown on
the bottom left of the window.

The diagram shows the temperature profile within the enclosure (for enclosures with an effective
cooling surface of < 1.25 m?, the temperature remains constant in the upper quarter) and

the maximum permissible temperature. To the left of this, the temperature values below the
enclosure’s roof and at mid-height, calculated in accordance with IEC 60890, are displayed.



24 IEC 60890 Details
“Temperature Rise Selecting the [ IEC 60890 Details ] button will display the calculation parameters in
According to accordance with IEC 60890.
IEC 60890” Tab
(continued)
] £ a] 1Ll
5 agd -l I P S AR
Parameter according to IEC 60890
Effective cooling swiface de 353 mf
Enclosure constant k 0.20
Temperature distnbution factor ¢ 1.34
Factor f 394
? Hebp

The constants k, ¢ and f are determined according to IEC 60890, they are required for the
calculation of the heat dissipation excess.

These numeric values don’t have any units of measure.



2.4.1 In our Example, the calculation shows an excess heat dissipation of 60 W, which would cause a
Measures to Take temperature excess of 4 °C on top of the enclosure.
in Case of Heat Project data | Environmental conditions | Enclosure  Tempecature rise according IEC 60890 | Result Cooling + Heater |
Dissipation Excess
P Max permizsible enclizue ingide tamperatuse E'Z T Select enclozure
Rl
M ambesnt lemperstuse B T Terperaiure profis noenciongrn
Elffective power dissipation selecied enclotee M3 W — N ERCkEure Reide emperature
— cpleulated nsids temperaisre
Mas achizsible dssipated heat vithout — aiculsted inside temperaly !
lorced cocling 7
Temperature top enclosure B4 "C §
Tempetatuie mid-height ancloture 57 "C g
|EC 60830 Distads E
Excess heal dinzipation GO0 Wall -

1] T aa .
30 32 34 35 3B 40 427 44 45 4B 50 52 54 58 58 B0 82 64
Temperature degree C

Let’s try different measures to solve this issue. Make sure you change the settings back to the
original values before trying each solution.

o Select a bigger enclosure. If you are not limited by space, this is a very efficient method
without an influence to the ingress protection level of the enclosure type.

— Go back to the “Enclosure” tab and try it. For example, an enclosure of
1,000 x 1,600 x 500 solves the issue.

* Install air inlet/outlet openings. Air inlet openings of 50 cm?* would solve the issue. It needs
to be more if the efficiency is reduced by a filter. This measure is not applicable if a high
ingress protection level is required.

Note: The outlet openings need to be at least 1.1 x the cross-section of the inlet openings.

— Go back to the “Enclosure” tab and try it. Activate the check box “Air inlet opening”
* Verify with the customer if the rated ambient temperature must be 35 °C. A reduction to

30 °C would solve the issue.

— Go back to the “Environmental Conditions” tab and try it.

* Verify with the customer if the Reduction Factor for the components (or some of them) can be
reduced. Experience shows that in many applications the Simultaneity Factor is < 50%.
Note: See User Manual or Help file and IEC 60439 / IEC 61439 for more information about
the Reduction Factor

— Go back to the “Enclosure” tab and select the [ Evaluate | button. Test how changes in
the Reduction Factor influence the power loss.
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2.5 The temperature rise assessment according IEC 60890 is recognized as a proven method for
“Result Coolin most standard panels. It refers to cabinets with natural convection only. The “Result Cooling +
. 9 Heater” tab provides some additional information and functionality.
+ Heater” Tab
Depending on the environmental conditions and the permissible inside temperatures,
TRCS calculates:
* Necessary heating power to prevent condensation in the enclosure
* Necessary heating power to maintain the minimal enclosure inside temperature
* Required cooling capacity and / or air flow if the calculated inside temperature
would exceed the limit
Project data | Environmental conditions | Enclosure | Temparature rise according IEC 60830 Hesull Cooling + Heates
Calculation for enclosure no, 1
Max, permizsible enclosuns inside lemperstuse WE T Select enclosure
Min admizzble enclosurs inside bampsshurs 5 ﬂ T
Matenal of the enclones 1 IEC 608290 standard value = Topecad mackdbe k-value 'a ﬁ
Hinatex _ Indoor installation Dutdoor installation
Necersany haating poved lo pravent 8 dew point undemun % Wat 7 W
Necessary heatrg powsr 1o safe the minimal enclosue mside '
lempersture, i
1. the poweer iz peiched off and doesn®t produce arg own wasmth 0 ‘Walt 0 ‘wan
2, the powes iz pilched on 0 ‘Walt 0 'waht
Cooling
Necettany cooling capacly of & coobng unt B0 Wit ol
Hecesany an flow of a flter lan 8 miih
2.5.1 Material of the enclosure/k-value
Enclosures Made Beside the IEC 60890 standard value, there is a choice of different enclosure materials with
from Different different k-values:
Materials, k-value Matesial of the enclosure 1 IEC 60830 standard value |
variable
IEC 60890 standaed value
Sheet steel painted
Stainless steel
Alumi
Paolyester

Try the different enclosure materials. You will see, the IEC 60890 standard value

is pretty conservative.

Select “variable” if you want to enter an individual k-value provided by your enclosure supplier.
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2.6
Viewing and
Printing Reports

20

The results of the temperature rise calculation can be printed. The report includes the bill of
materials and all components with their individual power dissipation values. This document is
intended to be a part of the project documentation.

Select the button [ Print Preview |, menu option “Project”.

Note: In a project with only one enclosure, there is no difference between “Selected Enclosure”
and “Project”.

Print Preview |
Selected Enclosure

w

Use the buttons to navigate, zoom and print the document.
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Conclusion

You have now completed the tutorial project and you have learned the basics of using the
Temperature Rise Calculation Software, TRCS. Please consult the Help file and the
User Manual for more detailed information and features we have not covered in this tutorial, e.g.

* Temperature rise calculation for bigger panels consisting of multiple enclosures
(modular enclosure systems), which can be open or closed against each other

* How to handle components missing in the database

* Creating and maintaining your custom component database and enclosure database

* Keeping TRCS up to date
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