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A INSTALLATION
GUIDELINES

How to access to Isover TechCalc 3.0

It's necessary to accept the terms of use and Privacy Policy to continue.
2 versions of Isover TechCalc 3.0:

» Free access - limited version of Isover TechCalc 3.0: Click “Next”

aTechCale 30 TechCalc Online
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» Access with user name (e-mail address and password)
- Full version of Isover TechCalc 3.0: Click “Log in”

User Name

example@example.com

Password

Forgot password
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B. HOME SCREEN

Every time you start Techcalc you will arrive to this

«Home’screen»

A TechCalc 30 oo D [+ o3 i
8 TechCalc 3.0 1

— e
/,_ — Thermal Calculation Software for Technical Insulation 4
1 '%i .I- Tl .. L ..I:;_

1 Application Selection:
HVAC - Industry - Marine

2 Open an existing TechCalc
file (.json)

3 Select your language
4 Other functions

(see chapter ‘e’ for further
details)
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B.l APPLICATION

SELECTION

You need to choose the kind of application of your project.

You have 3 choices:

HVAC oy [H]N

INDUSTRY

MARINE

2

HVAC Applications relative to the heating and cooling systems. Focus

in ducts, pipes and walls thermal calculations.

|NDUSTRY Applications relative to any kind of insulation in indus-
trial sites (pipes, boilers, tanks, vessels, ovens, etc.). Covers all calculation
methods included in ISO 12241-2022. You can also select ISO 12241-2008,

VDI 2055 or ASTM C 680 calculation methods.

MAR'NE: Applications relative to any kind of insulation in ship (pipes,

walls, tanks, vessels, etc.).

After selecting your application, you will start with the calculation steps

(see chapter ‘c’)




ISOVER TECHCALC 3.0 GUIDE - Thermal calculation software

B.” OPEN
AN EXISTING FILE

TechCalc 3.0 allow the user to save calculation files. These files have the

special TechCalc 3.0 extension ‘"json’. You can always recover this calcula-
tion files.

By clicking in this option:

You will get the next navigation screen where you will select the
TechCalc 3.0 file (json) you want to restart:

Open Project File

Supported project formats : json, csv, xls, xls

| Seleccionar archivo | Ningiin archivo seleccionado

@ Cancel ) Open

Once you select your file, click on ‘Open’ and you will have recovered all
your calculation data and will be placed in calculation step 1 to modify or
review any data of your previous calculation.
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B.5 LANGUAGE SELECTION
& DATABASE SELECTION

_) TechCalc 30
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Thaemal Calculation nmmmm&l:ﬂ Intulation

Select Language
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When you select a language you select two things:
the language for the software and the local portfolio
that ISOVER offers in your selected flag.

TechCalc 3.0 is multilingual software. In next table you
can see what your choices are depending in your se-
lection:

TechCalc Language:

»Dutch

» English

» English (South Afrika)

» English (UK)

»French

» German

» Italian

» Northern Sami (Finland)
» Portuguese and Spain.

TechCalc Database:

» Benelux (Netherlands & Belgium)
» Finland

» France,

» Germany

» Gulf Cooperation Council (GCC)
» International

» ltaly

» Poland

» South Afrika

» Spain and UK/Ireland

Once you have selected your language you will be back
to ‘Home Screen’ for opening an existing file or selec-
ting an application before starting up your calculations.

You can change your software language or your da-
tabase whenever you want later on (see chapter ‘e5 -
change language or database’).
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v
DATABASE SELECTION EXAMPLES:

In the down part of the screen appears a small window including Language, Database and Unit

All rights reserved Language: English | Unit system:  §)

Select Language

Thrws Camision Sofie s 13 auivis soskanss

Click Language to change _>
language

L

Salect Languags
] o,
Duich

W pglih [ Arsh T
Click database to change —:} .:..:un:w 2
Country Database

Tmnch

arran

sl

Maribern Sari [ el
Fuitugparss

Spais

the units for calculations:

Imernational System of Units | S1) ]

2 oPtlons.' ) Note: Results must be re-calculated after change unit system.
» International system of Units

Ssh “

» Imperial system of Units (IP)
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C.DATA
INPUT STEPS

Data introduction to obtain the final calculated results is split in 5 main
steps and 2 optional ones:

> Components

> Calculation Methods

> Medium

> Climate

> Insulation System

> Thermal Bridges (Optional)
> Economy (Optional)

The amount of input data required varies depending on different factors,
like component position, chosen calculation method, medium type, etc.
A detailed description of each step is given in the next chapters.

There are different areas in your screen that are common, no matter what
your calculation step is:
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Go through: once that all your data is correct,

Component list: you can create as
many components as you want. There
is no limit. The selected component
appears with a dark shadow on it. To
change the selection, just click on the
component you want.

Component window: a summary with
all dimensions and conditions linked
to the selected component. You can
make a zoom by just clicking in  q

Warning window: any kind of warning
will appear in this area. (i.e.- Maximum
Service Temperature limit exceed, no
possible calculation, etc.)

Actions: Go through, Copy and Delete

in each step, confirm and go to the next step by J
clicking in the icon:

Copy: If you have to calculate different scenarios
with the same component, this possibility offers
you the opportunity of saving a lot of time.

The only thing you need to replicate a certain
component is click in this icon:

A new component will be created, inheriting all
properties of the copied one and will appear in

the component list.

Delete: To erase a component, just click on this
icon and you will delete the selected component:
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C.1 COMPONENTS

You can create up to 6 different components:

2| 5] [S] (8] [=] [

PIPES OR
CIRCULAR

S
Q
o
..
o
|

WALLS

e P Camgrnt b |

RECTANGULAR CYLINDRICAL

DUCTS TANKS

CYLINDRICAL

TANKS

For creating a new component, just click on the component you wish and it
will appear in the component list, on the left of you screen. Remember there

is no limit for the amount of components you want to create.

At this step we will provide the main characteristics of the selected com—po-
nent (dimensions and position), the calculation method we want to use
(ISO 12241-2022, 1ISO 12241-2008, VDI 2055-2008, ASTM C 680-2019) and

the orientation.

Shadowed area in next picture is the area to fill in the information linked

with every component:
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Inputs requirement changes depending on the component selection.
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-

Léngth i) Cwamonar Fpo
3 e Stael (NF3) o
. L1 =
Length (m): — #  Dhwecssiecion Dumice duamses (T
length of your ] = o e=—>
pipe or duct in M

Chnsansd werson 0 I'I'.}I 0 @rea Of visrsom 1 :I'I"I'

meters

Bneching heourdss. [,

Selection: you > 33
can deploy the
||St and you can Caicylton sEngar Setect o chectsten | 1
choose among 150 12241 (2008) VI 2055 (2008) aslrzr;fmm Herizontal indoar o
these values: / /
Area uninsulated (m?): Outside diameter Area insulated
area around your pipe before (mm): outside (m?3): area
Copper (mmj) increasing the diameter with diameter of your pipe in around your
insulation in square meters your millimetres. insulation once
Copper (DN) i . o o .
pipe in millimetres. it is in place in
Copper [NP5) square meters
Steel {mm)
Steel (DN)
Stoal (NPS)

Horizontal indoor
Stainiess stesl (mm) Select an

DN and NPS are da- . .
orientation: é Vertical indoor

Sininlesa stost (D) tabases containing the

. : select the
Stainless steel (NPS) ?()grhetaceﬁt;:;al diameter orientation of Horizontal outdoor
Synthetic {mm) ' your pipe

Vertical outdoor
Dwctile lron Class 52

ASTM CEB5 NP5 Underground pipe

free input hse/hle

Information note appears for clarification:
Crisntation Indeor (horizontal, vemical):

FS0. VDU ASTM - [Defedan 150 "Webade Bulhdngs™) ooy Pad
comvachion calculifion, oo wind valocly

Orientation Qutdoer (Ronzontal verbeal):

IS0, (Dalindion E50 "oulsice buldngs”) onfy TOnoed COMCHON wilh
wrsdl wioCRy
VDL ASTRE Mex of traa and loreed comacson

Crieniaticn Appromimanon (Renzontal, verucal):

190, VDE CalouRanon marind for ngoor and ouldoor

ASTM. 1o Bporoarmahon CAROAINGN method

Crienrtation Underground pipe:

150, VN | enly SOmponent ipe. M CRlaAIon melhods in
siandards 150, VDI

ASTM. N it cakuiabon methed ter undirgraund pes N i
standand Dl e of 150, VDN equalons

Crieniation Ground honzontal area;

p 3130 Table 7 Handbook Heat Trarsfer (1973 Rohsenows and
Martratt)

only COMEOnents wal, Db , Cyincer wah chaciopd 0PN
Sutoameennt

WiEh Components Cube . Cylinder aoaBonal seiection of Engle bulion
Bofom

‘free input hse/hie’ is the option to use in case outer/inner surface coefficients are known
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e

e—>
Length (m): A

length of your
wall in meters

Asea of urensulsisd version 0 )

Area WIN 2055 (2008)

uninsulated
of version

0 (M?): area
around on your

1

ASTM C 580
2618

Satc] ih orenlibin. 1

froe input haafkla

Qo

Shcomponent

wall before
increasing the
perimeter with

Area insulated of version 1
(m?): area around your insulation
once it is in place in square meters

\
/ Height (m):
height of your
wall in meters

insulation in

square meters for version 1.
(bare wall)

Select an_ Horizontal indoor
orientation: -3

select the Vertical indoor
orientation of

your wall Horizontal outdoor

Vertical outdoor

free input hse/hle

side)
Hitatss
Tq
crwection & v (el Buayirsdyh and lofced cofmeclion & Now
direction

ORCTGN M R (Thefmal Buds'ancy) 868 15080 CofrdChinn af Mt

opposite

direction

Horizontal indoor It is necessary to choose the direction of

Vertical Indoor

Horizontal outdoor It is necessary to choose the direction of gradient of temperature, the direction of free convection
air flow compared with forced convection air flow direction and air flow direction (from height side or from length

Airfiow drecton

Vertical outdoor It is necessary to choose the direction of free convection air flow compared with forced convection air
flow direction and air flow direction (from height side or from length side)

Acrficey L I

from height
ke

Free input hse/hie. ‘free input hse/hie’ is the option to use in case outer/inner surface coefficients are known
Subcomponent Click Subcomponent if it is necessary to divide the wall in several parts with different insulation solutions.
The software then performs independent calculations for each subcomponent and automatically aggregates the results
to provide the total thermal losses or performance values for the complete component.

gradient of temperature

Heatloss

Yaq

Trem langth

side

Subcomponent

from length
wide

Subcomponont

Subcomponent
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Length (m): \ﬂ--'ﬂln.--.
length of your

duct in meters F, Ve
Width (m): //lw'-:uﬂ"t-n"-z of wersoe 1 om®)
width of your .

duct in meters

Colosaton shndang

FED 1R2AN (200 WL 2085 [Z00Z)

& rmda O Lt ik wericn O [

ASTM C 680
f2ng)

Horizanial Indoor

]

/

Area uninsulated of version O (m?):
area around your duct before increasing
the perimeter with insulation, in square
meters (bare duct)

I
Area uninsulated of version
0 (M?): area around your duct
before increasing the perimeter
with insulation, in square meters
(bare duct).

\
Height (m):
height of your
wall in meters

Select an Horizontal indoor

orientation: 9

select the Vertical indoor
orientation of
your duct Horizontal outdoor

Vertical outdoor

free input hse/hle

directions

e i [
direction

complete component.

P e W |"-'I’-

Fred ConveCTion asr Now (thermal Dudyancyy and Tonced ConseCction air Mdw

Only For Horizontal Outdoor & Vertical Outdoor. It is
necessary to choose the direction of free convection
air flow compared with forced convection air flow
direction and air flow direction (from height side or

from width side.

ANTIONW QIreCton

Free input hse/hie. ‘free input hse/hie’ is the option to use in case outer/inner surface coefficients are known
Subcomponent Click Subcomponent if it is necessary to divide the wall in several parts with different
insulation solutions. The software then performs independent calculations for each subcomponent and
automatically aggregates the results to provide the total thermal losses or performance values for the

Subsomponant

15
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CYLINDRICAL

TANKS

ol RRETEEE (1T ¥ A Hesght (m}

) >
Outside </ \

diameter (m): — " i T ——
outside i f
diameter of
your tank/vessel
in meters

ASTM C 680

bird, trea ingiut hsshls S

Area
uninsulated of
version O (m?3):
area around
your tank/vessel
before increasing
the diameter

/ \

with insulation Uni lated Height (m)
. ninsulated area . :
in square meters . 2. Insulated area of version -

of version 1 (m?): height of your

(bare cylindrical . 1(m?): area around your .
uninsulated area around (m? Y tank/vessel in

tank) insulation once it is in place in
your tank/vessel when you i meters
. ) ) square meters for version 1
decide insulation only in
top, side or bottom
Horizontal indoor
Select an
orientation: 9 Vertical indoor Only For Horizontal Outdoor & Vertical Outdoor. It is
select the necessary to choose the direction of free convection air flow
orientation of Horizontal cutdoor compared with forced convection air flow direction and air
your tank flow direction (from height side or from width side.

Vertical outdoor

free input hsefhle

Fred conveCtion asr fiow (Ihermal budyancy) and fonced ConseCction air Mow ANTIOW direCtion
direclions

from height from width side
direction

Free input hse/hie. ‘free input hse/hie’ is the option to use in case outer/inner surface coefficients are known
Subcomponent Click Subcomponent if it is necessary to divide the wall in several parts with different insulation solutions.
The software then performs independent calculations for each subcomponent and automatically aggregates the results

P e W -"-'I'-

Subsomponent

Insulation on You can set what part of your tank is insulated. By defect, the whole tank appears as insulated (three
buttons marked (black color)).

Insulation on:

Top Side Bottom
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CUBICAL

TANKS

Length (m):

length of your / $
tank/vessel in 4 A7 wanm L e

meters A

Width (m): / PN area of varsen 1 .:';’l Uranssiaied sreg of yerson 3 -"l'll
width of your A g
tank/vessel in

SAaaC1 n Dreniann

meters

12241 (2008) VDI 2055 [2008) .H.Sggfg}ﬁw Input haemhis (o
Insulated area
of version R— vk s

Ty o

around your

insulation once s
itisin placein / |
square meters for Area uninsulated of version Uninsulated area Height (m):
version 1 0 (mM?3): area around your tank/vessel of version 1 (m?). height of your
before increasing the dimensions uninsulated area around tank/vessel in
with insulation in square meters (bare your tank/vessel when you  meters
cubical tank) insulation in square decide insulation only in
meters (bare cylindrical tank) top, side or bottom
Select an
orientation: % Vertical indoor Only For Horizontal Outdoor & Vertical Outdoor. It is
select the necessary to choose the direction of free convection air flow
orientation of . compared with forced convection air flow direction and air
your tank Hotzoutsl autdoos flow direction (from height side or from width side.

Vertical outdoor

free input hsefhle

Fred Convection asr fiow (Ihermal budyancy) and Torced convection air Row ANTIOW QWreCion

directions
from width side
e [
direction

Free input hse/hie. ‘free input hse/hie’ is the option to use in case outer/inner surface coefficients are known
Subcomponent Click Subcomponent if it is necessary to divide the wall in several parts with different insulation solutions.
The software then performs independent calculations for each subcomponent and automatically aggregates the results
to provide the total thermal losses or performance values for the complete component.

P e W -"-'I"-

Subsompanent

Insulation on You can set what part of your tank is insulated. By defect, the whole tank appears as insulated (three
buttons marked (black color)).

Insulation on:

Top Side Bottom
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SPHERICAL

TANKS

Caduice CEARET (18 Arpa of urinsulated version O (n?

Outside / =

diameter (m): —
outside
diameter of
your spherical

tank/vessel in WD 2055 (2008} ASTM C 650

{2018)

Indeor

a

150 12241 (20E2)

Area insulated
of version 1
(m?): area around
your insulation
once it is in place
in square meters

/

Area uninsulated of version O (m2?): area
around your spherical tank/vessel before increasing
the diameter with insulation in square meters (bare
spherical tank)

orientation: % —
utdoor

select the Only for outdoor: It is necessary to choose the
orientation of i direction of free convection air flow compared with
your tank free input hse/hle forced convection air flow direction.

Free input hse/hie. ‘free input hse/hie’ is the option to use in case outer/inner surface coefficients are
known

Free convection air flow (thermal buoyancy) and forced convection air flow
directions

direction

hee-Value WIlmeK)
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C.2 CALCULATION
METHODS

In this second step you will select the calculation method you want to use for your

component:
JTechCalc 30 el
'i_"ir"'ﬂn'l Beiect o Caloatabion Method i i :'.-....--
LS00 "' P
m el = T
IE i vl i dharatery [ gent wnian
|
= [ ——
S|
L] ! " j Dperaniana: tan
-0 1
. hnim IR Tiae changs of e Rosing medsr
> o
O - - - —— )

Depending on the application you are in and the type of component you are working with, you will find different
calculation methods. First it is necessary to select if you know the insulation thickness or want to know the minimum

insulation thickness under certain requirements. All calculation methods available are:

Known insulation thickness

Option: Click “Calculate all pipe diameters (one
version)” for calculations of all ranges of diameters of
pipes depending on the type of chosen pipe (Copper,
Steel, SS, Synthetic, Ductile iron or ASTM C585 NPS).
The calculation will be done only for Version 1.

Salect 5 Caleubytion Bsmod

[ e [,

B Calculate all pips dissmaters | one virsion |

» Heat loss/gain and surface temperature

» Operational cost

» Axial temperature change of the flowing medium

» Temperature change over the time

» Moisture accumulation on a cooling component

» Calculation U-R value

» Time it takes for the water inside component to freeze
(0°C/32°F)

» Economic cost

» Energy efficient class (EN 17956)

Minimum insulation thickness

Option: Click “Calculate all pipe diameters (one
version)” for calculations of all ranges of diameters of
pipes depending on the type of chosen pipe (Copper,
Steel, SS, Synthetic, Ductile iron or ASTM C585 NPS).
The calculation will be done only for Version 1.

Sabect 8 Caleulatinn Wythod

— -

Caloulate all pipe diameters [ one version |

Requirements for calculation of Minimum insulation
thickness:

» Maximum Heatflow rate - W/m

» Maximum Heatflow rate (area insulated) - W/m2,
» Surface temperature

» Both Max. Heatflow rate & Surface temperature
» Prevention condensation

» Prevention condensation inside

» Energy efficient class requirement (EN 17956)
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All calculations are done following formulas given in the international stan—-
dard ISO 12241:2008 / VDI 2055 / ASTM C 680, and I1SO 12241:2022 depen-
ding on the choice made.

Declared lambda values (Ad) will be modified following procedures given in
ISO 23993 / VDI 2055:

A= AgF +AJ

F = FyoFmFalclcFyk,

For further details, see ‘c6 - Thermal bridges’.
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C.2-1 KNOWN INSULATION

THICKNESS

Whether you click “Know insulation thickness” you will be able to choose the next

calculation methodes.

Select a Calculation Method

Known insulation thickness Minimum insulation thickness

You have up to 9 different calculation methods for
knowing insulation thickness.

» Heat loss/gain and surface temperature

» Operational cost

» Axial temperature change of the flowing medium
» Temperature change over the time

» Moisture accumulation on a cooling component

» Calculation U-R value

» Time it takes for the water inside component to freeze

(0°C/32°F)
» Economic cost
» Energy efficient class (EN 17956)

C.2-1. HEAT LOSS/GAIN

Option: Click “Calculate
all pipe diameters (one
version)” for calculations
of all ranges of diameters
of pipes depending

on the type of chosen
pipe (Copper, Steel, SS,
Synthetic, Ductile iron or
ASTM C585 NPS). The
calculation will be done
only for Version 1.

AND SURFACE TEMPERATURE

Within this calculation method you will obtain the heat loss/gain through your system and

o

/]\ | l J/ the surface temperature.
)
U/

All calculations are done following formulas given in the international stan—dard ISO 12241,
chapter 4, VDI 2055 & ASTM C680 depending on the standard that you choose.

This is the output you will have following this method:

Heatflow (Heatloss) W/m or W/m?
Heatflow (Insulated version area) W/m?
Total heatflow (Heatloss) W
T-surface °C

Heat loss can be expressed in W/m (for pipes or circular ducts) or in W/m2 for the rest of com-

ponents.
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C2-1.1I OPERATIONAL
COST

Through this method you will be able to calculate the total energy cost of your system and
payback time for the different solutions on your choice.

Within this calculation method two different standards are used: ISO 12241 chapter 4 for thermal
calculations and VDI 2055 Part 1, chapter 6 for economic calculations.

When selecting this calculation method you will find that some additional data is required in
steps 3,4, 5and 7.

In step 3 you will need to fill in the amount of hours that your facility is wor—king per year:

Q)  Operationsl hours st o | [ o

You'll have an available list of most frequent scenarios just clicking in ‘free input’”:

Heating period 185 days “24h, new building (with no reduction in power at night)
Heating period 220 days “24h, renovation (with no reduction in power at night)

Heating period 275 days “24h, old building (with no reduction in power at night)

You can select one from the list or just go for a free input. The value set will influence in the total
cost of energy and therefore the payback time.

In step 5 you will need to provide a budget for your insulation installation, including all costs
(insulation material, installation cost (manpower plus accessories, cranes, scaffolding, etc),
transport, etc. You can introduce the total cost in EUR, in EUR/m or EUR/m?

Insutation costs o LR/ &

EURMm*
Tota! ingtlation costs .
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Currency: you
can select any
currency in the
world. Select the
one you want
just by clicking
onit.

This is the value that will be used, as your total capital investment, for calculating the payback
time later on.

Finally, when you select this calculation method, is mandatory to fill in the data required in step
7: Economy:

Basks Econmmic Ssiting

Evigy ERCasCy i Dl Tl PA0aieg dile (1000 §

Trea ingut &
1

Gas [GEMIS 2015} o

C0L srmmmonioeIicateg priok (FUR0n|

Heating system: you can select any currency in the _

world. Select the one you want just by clicking on it. Q‘-M""W"“‘“”“‘”m

Oil-Single oven

Coal- wood stove

Gas Heater

Electrical night siorage heating system undil 1954
Elsctrical night siorage heating sysiem after 1535

Elscirical direct heating syatem

Energy Efficiency here means the factor of necessary final energy (oil,gas, electricity...) to
the heating or cooling energy generated with it ( factor = Qfinal energy/Qproduced energy);
for hot systems with heating systems this value is >=T1; for cooling systems with heat pumps/
compressors this value is <=1

Energy Efficiency of the heating system (1=100%): You can fill in with your own yield
data or just select one heating system and it will provide you with the right system efficiency
figures. Be careful because usually the yield is expressed as the reverse function, so 1/yield.

Energy cost (/kWh): You must fill in the price you are paying for your en—ergy in ‘Currency’/
kWh. For EU countries it will be in EUR/kWh, as it is selected as default value.

Actual energy cost (/kWh): This is the result of your energy cost and the vield of your
system. TechCalc will calculate it automatically.
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No selection = without CO2-Emissions

Energy source CO,-Emissions: based on The Global Emission Model of Integrated Systems
(GEMIS)

The Global Emission Model of Integrated Systems (GEMIS) is a freely available computer model
with integrated database for life cycle and life cycle assessment and material flow analysis as
well as the carbon footprint for energy, material and transport systems.

GEMIS was developed by the Oko-Institut Darmstadt Germany and was created in its first
version in 1989 with funding from the Hessian Ministry of Environment and Economics. Since
then, it has been continuously updated and extended with funding from, among others, the
German Federal Ministry for the Environment, the German Federal Ministry of Research, as well
as the German Federal Environmental Agency, the GIZ, the EEA, and EU projects.

In April 2012, GEMIS was transferred to the International Institute for Sustainability Analysis and
Strategies (IINAS) http:/iinas.org/about.ntml, which will take over further development and
data maintenance.

GEMIS is used in over 30 countries for environmental and cost analysis. The values for electricity
mix are very dependent on the regional production of electricity (coal,gas,oilwater nuclear
power plant).

[t is possible to select among several options: “No selection”, “under GEMIS”
or “free imput”.

Electricity mix DE {GEMIS 2015)

Electricity mix EU (GEMIS 2015)

CO, emission/certificates price (EUR/ton): You can fill in with your own
average price of CO, emissions

Electricity mix CA (GEMIS 2013)

Electricity mix US (GEMIS 2015) e ——————
Electricity mix AU (GEMIS 2015) 0
Electricity mix CN (GEMIS 2015)
Electricity mix IN (GEMIS 2015)

Electricity mix JP [GEMIS 2015)

As an output you will have the following:

Energy consumption (n2 hours/year) kWh/a
Electricity mix AR (GEMIS 2015) Operational costs
. EUR/a
Electricity mix BR (GEMIS 2015) (Energy price EUR/kWh)
CO, emission (kg CO_/kWh) kg/a
Dil [GEMIS 2015
' I CO, emission/certificates costs EUR/a
Gas (GEMIS 2015) Insulation costs EUR
Brown coal {GEMIS 2015) Payback time a
Anthracite ccal (GEMIS 2018)
Heatflow (Heatloss) W/m or W/m?
{EEMNS 2015 Heatflow (Insulated version area) W/m?2
Pallet (GEMIS 2015) Total heatflow (Heatloss) \"Y
o It T-surface °C
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C2-11II AXIAL TEMPERATURE
CHANGE OF THE FLOWING MEDIUM

With this method you will
calculate the tempera-
ture drop in your medium

between the beginning
and the end of your pipe
or duct.

R

Axial temperature change of the flowing medium

All calculations are done following formulas given in the international stan-
dard ISO 12241, chapter 5.1.

In the step 3 you will have to fill in additional data:

» Temperature medium in ¢C
» Heat capacity in kJ/KgK
» Mass flow rate in kg/h, If you clicked it.

L}

Temiparatina medium

ﬂ Mass Bow rate (kgh)

Heat capaciy

Velume fliow rate (m'h]

e

If you clink on “Volume flow rate”, it is necessary to fill additional data
with density “p” in kg/m?® and “velocity” in m/s

] Density g kgim?
Valocity (1] mis
Other option is to choose the characteristics of
the flowing medium in the database, or include the
Database

characteristics of the flowing medium in the medium
Database. See How to manage TechCalc databases
later on.
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+ Add I,_'Qaﬁa_lngs, Medium

Fluids Thermotechnical Compendi... Phenol 300 °C

Gas Thermotechnical Compendiu... Propane 0 °C
Propane 100 °C

Propane 300 °C
Propene 100 °C

Propene 200 °C

Gas Thermotechnical Compendium Isover Propane 100 °C
2008

Another option that you can choose is click on Medium Type, and and a drop-down list will

appear with the following options, depending on the type of fluid you consider.

» Fluid with hi = e

» Gazeous / fluid with hi < e It is necessary to fill in the value of Kinematic viscosity m?/s, in
addition to all the values indicated above

Vv Kinemalic viscosity ] mifs

» Water / steam. For this option the software can calculate hi with the data that you have to fill
in (characteristics of Water / steam as Temperature of the Water / steam and Pressure). Rest
of values of magnitudes will appear automatically.

» Air: It’'s only necessary to include the value of Temperature of the air. Rest of values of
magnitudes will appear automatically.

pazeousfuid (hi<=})
-+ ] Medium Type water/steam ]

fres input hi

As an output you will have the following:

Axial temperature change oc
of the flowing medium
T-final medium °C
Heatflow (Heatloss) W/m or W/m?
Heatflow (Insulated version area) W/m?
Total heatflow (Heatloss) w
T-surface °C
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C2-1.1V TEMPERATURE CHANGE
OVER THE TIME

With this method you will
calculate the temperature
drop in your medium after

a certain amount of time
(minutes).

Temperature change over time

In the step 3 you will have to fill in additional data:

» Temperature medium in ¢C
» Standstill period in minutes.
» Heat capacity in kJ/KgK

» Density in kg/m?

» Volume percentage in %

Temperature medium I e
Siandzbill poriosd 0 mikE
Heat capacity { ST TS
Deansity 0 AP
Velume percanings 106

Other option is to choose the characteristics of
the flowing medium in the database, or include the

I>‘ M characteristics of the flowing medium in the medium
Database. See How to manage TechCalc databases
later on.

+ Add Catalogs Medium

Fluids Thermotechnical Compendi... Phenol 300 °C

2008

Gas Thermotechnical Compendiu... Propane 0 °C

Propane 100 °C

Propane 300 °C
Propene 100 °C

Propene 200 °C

Gas Thermotechnical Compendium Isover Propane 100 °C
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Please note that it is always necessary to fill in: “Standstill period”, “Volume percentage” and
“velocity”

Another option that you can choose is click on Medium Type, and and a drop-down list will

appear with the following options, depending on the type of fluid you consider.

» Fluid with hi = e

» Gazeous / fluid with hi < e |t is necessary to fill in the value of Kinematic viscosity m?/s, in
addition to all the values indicated above

1 Kinemalic viscosity o ms

» Water / steam. For this option the software can calculate hi with the data that you have to fill
in (characteristics of Water / steam as Temperature of the Water / steam and Pressure). Rest
of values of magnitudes will appear automatically.

» Air: It’'s only necessary to include the value of Temperature of the air. Rest of values of
magnitudes will appear automatically.

pazecusuid (hi<=)
‘+" | Madium Type water/steam |
mir

fres input hi

Please, note that it is always necessary to fill in: “Standstill period”, “Volume percentage” and
“velocity”

As an output you will have the following:

Temperature change in X minutes °C
T-final medium °C
Heatflow (Heatloss) W/m or W/m?
Heatflow (Insulated version area) W/m?
Total heatflow (Heatloss) w
T-surface °C
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C2-1V MOISTURE ACCUMULATION
ON A COOLING COMPONENT

With this method you will Moisture accumulation on a cooling component
calculate the amount of
moisture ingress in the

system due to water va- All calculations are done following formulas given in the German standards
pour diffusion effect in VDI 2055, chapter 5.3 and AGI Q 112. In the step 3 you will have to fill in
your insulation system (sd additional data:

and p values).

» Temperature medium in ¢C

» Operational hours (hours/year)

» Relative humidity inside in %

_,i__ Ternperatura medium i) e
“} Operational hours froe input o o hoursly
Ralative humidity inside b
_._JT_ o free input v ] ame hoursly

You'll have an available list of most frequent _

scenarios just clicking in ‘free input”: 9 Heating pened 166 diys '24h, atw building {wih na reductisn in pewer & night)

Heating paried 220 days "248, resovation (Wit no eduction in power 81 night)

Heating period ZTE days "T4h, old buliding (with no reduction n powesr sl night)

You can also include the medium data through the da-
tabase, or by Medium Type (seen in previous sections) Rilative humidity outsids
In the step 4 you will have to fill in additional data also:

As an output you will have the following:

Moisture accumulation rate acording kg/m
to VDI (X h) 9
Moisture accumulation rate defined by
kg/m?3
AGI Q112 (X h)
Heatflow (Heatloss) W/m or W/m?

Heatflow (Insulated version area) W/m?

Total heatflow (Heatloss) w

T-surface °C
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C2-1VI CALCULATION

U-R VALUE

With this method you will
calculate U and R values

of your system.

» R: Thermal Resistance of insulating material. Formula used: R

(Mm2K/W)

» U: Thermal Transmittance of the insulation system. Formula used:

U = 1/(Q/hi)+R+(1/he)) (W/m2K

U/R Calculation U-R-value

All calculations are done following formulas given in the International standard

ISO 12241, chapter 4.

As an output you will have the following

U-Value W/(m.K)
R-Value mK/W
Heatflow (Heatloss) W/m or W/m?2
Heatflow (Insulated version area) W/m?
Total heatflow (Heatloss) w
T-surface °C
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C2-1VII TIME IT TAKES FOR
THE WATER INSIDE COMPONENT
TO FREEZE (0°C/32°F)

With this method Tech-
Calc will calculate the
time it takes the water in-

side a component to get
freeze, at 0°C. This calcu-
lation method is only avai-
lable for pipes.

Time it takes for the water inside component to freeze (0°C/32°F)

All calculations are done following formulas given in the international stan-
dard ISO 12241, chapter 6.

In the step 3 you will notice that you cannot set a temperature inside your
pipe because it is pre-set to 02C. You will have to provide additional data:

-.I_L
i

lce formation o

J

Ice formation (%): This value represents the total amount of water volume that will become ice

inside your pipe.

Freezing Time min
Heatflow (Heatloss) W/m or W/m?
Heatflow (Insulated version area) W/m?2
Total heatflow (Heatloss) w
T-surface °C
Heat capacity of water m pr J/K
Heat capacity of the pipe m, Cpp J/K
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C.2-1VIII ECONOMIC COST

With this method Tech-
Calc will calculate the
economy chart based on
insulation thickness vs to-
tal cost (energy plus insu-

Economic cost

lation system). The aim of
this chart is searching the
economic thickness and/
or the energy efficiency

All calculations are done following formulas given in the German standard VDI
2055, chapter 6.

thickness. . o o .
In step 3 you will need to fill in the amount of hours that your facility is working
per year:
ﬂﬁ Operaticnal hours free input & i) hourshy

You'll have an available list of most frequent _

scenarios JUSt C“Ckmg in ‘free IﬂDUt : % Heating peried 166 days “24h, new bullding (with na reduction in power at night)

Heating pariad 220 dwys "Ik, ressvation [with md reduction in posssr 51 nigity

Heating pevicd 276 days "T4h, oid buliding (wiEh no reduction in powesr s night)

You can select one from the list or just go for a free input. The value set will influence in the total
cost of energy.
When you select this calculation method, is mandatory to fill in the data required in step 7:

Economy:
Hi Ba B mile Satting
=1
v ]
g T sy Tk
Ene ceery of M Raabegrouing yyTien (1=100%) §
Gas Heaber [}

¥ Py i oF LB

cA

Lpwsa = o Arvuan @ i gt

0 a

risratt e Mamananca [

= -

Cmm

c

Cladding material cost (EUR Cladding instnflation cast [EUR])

L
Insulalion ouls kb
L uans W, Trackon s [mmi W Tharnass (e Raais caa (FURmT TAkmReAs 041 1R M

TECH Pipe Sacion WT 4.1 o a 0 }
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Currency: you can select any currency in the world. Select the one you want just by clicking
onit.

Heating system: by choosing one heating system, you are selecting a yield for your energy
system. Clicking on it you will find the most common hea~ting systems with their efficiencies:
Energy Efficiency of the heating system (1=100%): You can fill in with your own yield data or
just select one heating system and it will provide you with the right system efficiency figures. Be
careful because usually the yield is expressed as the reverse function, so 1/yield.

Energy cost (/kWh): You must fill in the price you are paying for your en-ergy in ‘Currency’/
kWh. For EU countries it will be in EUR/kWHh, as it is selected as default value.

Actual energy cost (/kWh): This is the result of your energy cost and the vield of your
system. TechCalc will calculate it automatically.

Annual price variation (%): The difference between the actual and future prices of your
insulation system.

Expected service life (y): It is the time that the machine or facility is expec—ted to be
working, in years

Interest rate (%): the interest percent that a bank or other financial com—pany charges you
when you borrow to invest in your insulation system.

Maintenance (%): The amount of money invested in maintenance of your insulation system
along its service life compared with the total amount of the investment.

General cost (%): The amount of money expended related to your insula—tion system
(maintenance excluded) along its service life compared with the total amount of the investment.
Cladding material cost (Currency): Cladding total cost in your insulation system for your
machine or installation.

Cladding installation cost (Currency): Total cost of installing the cladding of your insulation
system in your machine or installation.

Insulation outside:

i, LY o M Theciounin dms Bank: cond [FURArY Thachnwms o [FURS)

1 TECH Ppe Secton MT 4 1 o o o v

Min. and Max. Thickness (mm): Through these two values we define the thickness range.
Basic cost (Currency/m?): Insulation installed cost by m2

Thickness cost (Currency/m): Price for one meter thickness insulation of the selected
material.

As an output you will have the following:

Heatflow (Heatloss) W/m or W/m?
Heatflow (Insulated version area) W/m?2
Total heatflow (Heatloss) w
T-surface °C
EConoamy Cha
L PSS VU L e S o S s Y54 X
i 33 TLN B L e
i B e ot
= 2 R T i i - = 4 s ™
S . B T et

L e
il = P %

L2 ]
L8]
L

s = B S

-
i T

I otoa—tn

I B 38 S A TR R O uE 0 513 B0 38 ded EE MR 1T O3B IR RS I AN 100 P e BT B e 28 en S

Sum ol frvlation thicknesi mm
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C2-1IX ENERGY EFFICIENT
CLASS (EN17956)

With this method Tech-
Calc will calculate the En-

ergy efficient Class (EEC)
according to EN 17956.

If you click the next pictogram, it will change the color (from grey to color-
ful), and within this calculation method you will obtain the heat loss/gain
through your system, the surface temperature. and then all calculations will
add the Energy efficient class (ECC) according to EN 17956 and Maximum
heatflow depending on the letter of the Energy efficient class.

Energy efficient class (EN 17956) l Energy efficient class (EN 17958)

As an output you will have the following:

Heatflow (Heatloss) W/m or W/m?2
Heatflow (Insulated version area) W/m?
Total heatflow (Heatloss) w
T-surface °C
Energy efficient class (EEC) Optimum, From A to G
Max heatflow W/m or W/m?
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C.2-2 MINIMUM INSULATION
THICKNESS

Whether you click “Minimum insulation thickness” you will be able to choose the next
calculation methods

Saelect a Calculation Method Option: Click “Calculate
all pipe diameters (one
version)” for calculations
of all ranges of diameters
of pipes depending

on the type of chosen
pipe (Copper, Steel, SS,

Synthetic, Ductile iron or
Within this calculation method you will obtain the ASTM C585 NPS). The

rmmmum msulgUon thpkness for the scgnano you have calculation will be done
created, including your insulation selection. only for Version 1.

Known insulation thickness Minimum insulation thickness

You have up to 6 different choices for calculating the
minimum insulation thickness:

» For a maximum heat flow rate

» For a maximum surface temperature

» For both, maximum heat flow rate and maximum
surface temperature

» For prevention condensation outside

» For prevention condensation inside

» For Energy efficient Class requirement (EN 17956)

All calculations are done following formulas given in the
international standard ISO 12241, chapter 4.
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C2-21 MAXIMUM HEAT FLOW
RATE

Within this option, TechCalc will calculate the minimum thickness required
to get a determined maximum heat flow. When selecting this option, you
will find a field to fill in, Max. Heat flow rate, in W/m for pipes and circular
ducts or in W/m2 for the rest of components:

With this method Tech-

Calc will calculate the

economy chart based on = O e st it —

insulation thickness vs to- = :

tal cost (energy plus insu- . | ' Max. Heatflow rate (Area insulated) Wim?

lation system). The aim of
this chart is searching the
economic thickness and/
or the energy efficiency
thickness.

In this field you must set the limit in terms of heat loss you want to have
as maximum in your system.

As an output you will have the following:

Minimum insulation thickness (Total) mm
Heatflow (Heatloss) W/m or W/m?2
Heatflow (Insulated version area) W/m?2
Total heatflow (Heatloss) w
T-surface °C
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C2-2.1I MAXIMUM SURFACE
TEMPERATURE

Within this option, Tech-
Calc will calculate the mi-
nimum thickness required

to get a determined maxi-
mum surface temperature.

When selecting this option, you will find a field to fill in, Surface temperature
GO

.1_ Surface temperature i

In this field you must set the limit in terms of heat loss you want to have
as maximum in your system.

As an output you will have the following:

Minimum insulation thickness (Total) mm
Heatflow (Heatloss) W/m or W/m?
Heatflow (Insulated version area) W/m?2
Total heatflow (Heatloss) w
T-surface °C
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C2-2.1lIBOTH

When selecting this option, you will find two fields to fill in, Max. Heat flow
rate (W/m or W/m?) and Surface temperature (¢C):

O Max. Haatflow rate Wim
Mazx. Heatflow mie (Area insulated) Wim®

EE Surface temperature b
}e

Both Max. Heatflow rate & Surface temperaturs

In this field you must set the limits in terms of heat loss and surface
temperature you want to have as maximum in your system and on your
cladding or external surface. TechCalc will calculate the thickness required
for the worst scenario, either Max heat flow or Surface temperature.

As an output you will have the following:

Minimum insulation thickness (Total) mm
Heatflow (Heatloss) W/m or W/m?2
Heatflow (Insulated version area) W/m?2
Total heatflow (Heatloss) w
T-surface °C
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C2-2.1V PREVENTION
CONDENSATION OUTSIDE

When selecting this option, you will find there are no additional fields to fill

Within this option, Tech- in:
Calc will calculate the mi-

nimum thickness required
to avoid condensation
outside the system.

Prevention condensation

However, you will find an additional data is required in the step 4: Climate,
the external ambient relative humidity:

Relative humidity insida 4]

As an output you will have the following:

Minimum insulation thickness (Total) mm
Dewpoint temperature outside °C
Max. rel. Humidity %
Heatflow (Heatloss) W/m or W/m?2
Heatflow (Insulated version area) W/m?2
Total heatflow (Heatloss) W
T-surface °C

Note that dew point and Maximum relative humidity are calculated.
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C2-2V PREVENTION
CONDENSATION INSIDE

Within this option, Tech-
Calc will calculate the mi-

nimum thickness required
to avoid condensation in-
side the system.

in:

When selecting this option, you will find there are no additional fields to fill

Prevention condensation inside

Using this method, you will find a constraint regarding the medium, it can
only be air or gas medium. You will find additional data is required in the
step 3: Medium for creating a definition of the medium state:

Relative humidity inside

1]

As an output you will have the following:

Minimum insulation thickness (Total) mm
Dewpoint temperature inside °C
Heatflow (Heatloss) W/m or W/m?
Heatflow (Insulated version area) W/m?
Total heatflow (Heatloss) W
T-surface °C
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C2-2VIENERGY EFFICIENT CLASS
REQUIREMENT (EN 17956)

Within this option, Tech-
Calc will calculate the mi-

nimum thickness required
for each Energy efficient
Class (Optimum Class,
and from A to G)

When selecting this option, you will find there are no additional fields to fill

in:

Heatflow (Heatloss) W/m or W/m?2
Heatflow (Insulated version area) W/m?
Total heatflow (Heatloss) w
T-surface °C
Energy efficient class (EEC) Optimum, From Ato G
Max heatflow W/m or W/m?
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C.3 MEDIUM

In this step you will fill in all the data related to the medium inside your component. By
default TechCalc will show a ‘standard’ fluid ( Fluid with hi = oo, then the effect of internal

surface coefficient is neglected).

For choosing a different medium, just click in the symbol.
Database and the you will access to different mediums

(Medium Database):

[E;. Database

+ Add  Catalegs Meacwm

Fluids Thermotechnical Compendi. . =% m Gartouy
oy B
Gas Thermotachnical Compendiu... Acetic acid 100 "C
B4R cogam mugs]

Acetic acld 20 *C
) A - * Lty SRR
Ammeonia <80 “C Pz

Darrnd &f &

Flubds Thermatechnical Compendium lsover Acetic acid 100 "C
2008

O M

You can select from the ‘Catalogs’ @ first the kind of medium (liquid or gas) and then select from
the ‘Mediums’ list @ the medium you want. On the right you have medium information ©.

Once the medium has been selected, click on

You can click in the symbol “Default” to return to the initial state. () Default

42



ISOVER TECHCALC 3.0 GUIDE - Thermal calculation software

Another option that you can choose is click on Medium Type, and and a drop-down list will

appear with the following options, depending on the type of fluid you consider.

» Fluid with hi = e

» Gazeous / fluid with hi < e It is necessary to fill in the value of Kinematic viscosity m?/s, in
addition to all the values indicated above

» Water / steam. For this option the software can calculate hi with the data that you have to fill
in (characteristics of Water / steam as Temperature of the Water / steam and Pressure). Rest
of values of magnitudes will appear automatically.

» Air: It’'s only necessary to include the value of Temperature of the air. Rest of values of
magnitudes will appear automatically.

gazeausiluid (ivi<=)
..JI.. | Madium Type water/steam |
mir

fres input hi

This step changes the input fields depending on the calculation method and of course the kind
of medium selected. The fields you can find in this step 3 are the followings:

|@ Operational hours fres input o |ETe0 hourshy
Ralative humidity inside W
& Heat capacity kdlikgh
A Conductivity Wiim.K)
L Density J:I;J.'I'!I!
I Velocity mi's
v Kinematic viscosity mils
P Pressure Bar
@. Standstill period min
V9%  Volume percentage %

You will find the explanation relative to each parameter along the chapter ‘c.2’. An explanation
is given only for those parameters not purely physics, as it could be density, heat capacity, etc.
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C.4 CLIMATE

In this step you will fill in all the data related to the ambient conditions outside your
component. If your component is ‘indoor’, you will have to fill in just the outside temperature:

7 N Ambiant temperature ] c

o

In case of having an ‘outdoor’ component you will need to fill in the wind speed also:

AN

LCD) Wind [ mis

]

Other parameters could be needed in this step depending on the calculation method selected:

@ Relative humidity outside i Y

You have access to a database of climate conditions, either ‘indoor’ conditions or local areas or
cities, depending on the ‘database language’ (see chapter ‘e3 - Database access and manage”).

To access the database to select a climate condition you F
just need to click on this icon: s Database
B : =aaroae

After clicking on this icon you will find:

- ani Emweg . L A
EEESTEE e e
Cwlier corfriors. e o —

Bicn, Btk Fovitan
i i | i g
Figes b | e )

NETTS. ... 3

- o g e R — -
Lo e o—
. - ——r
N =
ancnerier .o

After selecting a climate condition, just click on
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C.5 INSULATION
SYSTEM

In this step you will define your insulation system. There are up to 4 different parts in your
insulation system:

» Cladding

> Insulation outside
» Wall

» Insulation inside

Cladding

This is the area of your screen dedicated to the cladding:

- Database 1 Cladding/Surface Adurminivm, oxdized £ D13

2  Uninsulated © o8

1 Cladding proposed for your system
2 Wall of your component without insulation and without cladding
For the cladding proposed in your system, ‘1 | you can either introduce an emissivity value (g)

directly on the field or select it from the database ( « . ). If you click on the database option,
you will find the list of different claddings, with their technical values, as they are in ISO 12241:

- A B T -
e e ]
e Il b =
e

awn e s s mad

After selecting selecting a cladding, just click on




ISOVER TECHCALC 3.0 GUIDE - Thermal calculation software

This “+’ symbol is
used to add one
layer on insula-
tion

For setting an emissivity value for the bare wall of your component, you
only have the possibility of introducing it in the field 5 . This value will be
used by TechCalc to calculate the heat loss of your system before
putting any kind of insulation or cladding. By default, TechCalc gives you a
value of 0,8, steel emissivity.

INSULATION OUTSIDE

By this you will define the insulation you will place in the external face of
your component’s wall. This option is always available, for any calculation
method or component.

This is the area of your screen dedicated to Insulation outside:

Insulation Thickness for
material choice each layer
/ /

/+ Insulation outside / /

Copy Remove Nr. Name Thickness [mm]
1 TECH Pipe Section MT 4.1 60 Aav
2 TECH Wired Mat MT 4.1 80 Aav
Edition tools: Selection for insulation materials
tested under ISO 8497 standard
Copy layer (cylindrical)
Delete layer
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After clicking on the '+ symbol you will arrive to the material selection place in the database:

TIEH Lilis Wt 07 3 8 o —

i THCH Lt Wi T 8 8 ey
e ]
E— =
THOH Pae Pre T4 e
ISOVER Musing
THCH Piow Sawlen MTA T e
sl VT 300 A
e 1 TV P e 48 Nkt Bms
o i —
Prosit mormson - s e e
Tl ¢ b sy - e — )
[ i ] -

You select first your ‘Catalogue’ and then you can select the exact product you want to use.
Later on you can select the thickness in this screen or you can place it directly in the thickness
field later on. By selecting a thickness from the thickness list you will be sure about the thickness
selected is a commercial one you can find in the market. Remember always clicking on
after making your choice.

Once you have accomplished this material selection it will appear in your ‘Insulation outside’
area:

Now, as said before, you can set your insulation thickness or modify the previous one directly
on the thickness field.
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You could add a new insulation layer by just repeating the same steps: clicking on “+’ symbol,
selecting the material from the database and setting the thickness. You can add up to 10 layers,
with no limitation in the total thickness. You can also copy a previously existing layer, with all its
attributes, by just clicking on . For deleting an existing layer you just have to click on

WALL
Defining a wall is optional. Usually component walls are not affecting too much to the final
results since wall materials conductivities use to be very high and thickness small. It is only

required with ‘Insulation inside’ option.

The steps to follow for defining a wall are exactly the same than for the ‘Insulation outside’.

INSULATION INSIDE

Insulation inside is optional. Usually the insulation inside is just used for some air conditioning
ducts. If you select to put some insulation inside you will need to define the wall of your com-
ponent.

The steps to follow for defining insulation inside are exactly the same than for the ‘Insulation
outside’.

AAV

This box must only be marked in case of using products whose declared lambda curve has built
up following ISO 8497 standard, for cylindrical shapes (Pipe Sections).

As stated in ISO 23993, chapter 7.2:

“If the design thermal conductivity is needed at another mean temperature than that of the de-
clared thermal conductivity and with another temperature difference, the procedures outlined
above shall be followed successively. As an alternative, the influence of the non-linearity of the
thermal conductivity curve may be taken into account by integrating the measured curve as
given by Equation:

i . B
a=;J 22(8)de
By =647 64
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You could add a new insulation layer by just repeating the same steps: clicking on “+" symbol,
selecting the material from the database and setting the thickness. You can add up to 10 layers,
with no limitation in the total thickness. You can also copy a previously existing layer, with all
its attributes, by just clicking on does by default, but it is not the case for Pipe Sections (ISO
8497), where lambda value (A6m)) does not need any kind of correction over declared values.

Flat products  A(8) = a, + a,.0 + a,.07 +a,.0° ...

Pipes A6 ) =a,+a,.0, +a,.6,°%+a..0,> =
Thermal conductivities over temperature
150.00 mWAiT{m. k)

o, 120.00 mWi{m.K)

=

Z

i

S w000 mWimLE)

E | Cakulated values

8 | Basic values

E £0.00 mWIim. k) -

o

-

= 20,00 mWim) -

0.00 mWWim.K) - - -
o=c 100 =C 200 °C 300 =C 400 =*C
Mean. Temperature

Example for ISO 8497 and ISO 12667 products:

ISO 8497:

1 TECH Pipe Section MT 4.1 |50 | Aav
ISO 12667: 1 TECH Wired Mat MT 5.1 |50 | Aav

RESULTS COMPARISON BETWEEN DIFFERENT INSULATION SYSTEMS

Once you have defined your insulation system, you can compare it with other insulation system
under the same scenario (component, medium, climate) for comparing results.

You can define up to 5 different insulation systems per component. The aim of defining more
than one insulation system is to give you the possibility of comparing, at a glance, results for
each of them afterwards.
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The way for creating a new insulation system inside a selected component is clicking on ‘New’

on the right ‘versions’ strip on the right side of your screen:

4 Enelsbon setua

TR P Bowimn W1 06

o

4 Ematsbon mise

After clicking on ‘New’, a new insulation version will appear with all the data concerning to the
insulation (outside, wall and inside) empty for defining the new insulation system (‘version’) to

be compared with the previous on

+TechCalc 10 Bt e i i
| Dristan oty Mavn, il
LYY

For deleting an existing insulation system ‘version’, just click on
allocated on top of the ‘version” number.
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You have the possibility of naming each of your system for having a clearer output and for ma-
king easier the navigation through different results:

T nCals Progea

b e drrn b

_ ——— m
o Erwt

T

See on the next picture how the name has been modified by just writing the name you desire
inside the ‘Insulation System’ field:

u—n—u\—-—-.——

. Caatass H et T i !“_“i K—"
— - O [
B — -
e

-|-l-|l—-|—n

. — — e i B s B0

+ (D=

o LT e
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C.6 THERMAL BRIDGES

(OPTIONAL)

This step is totally linked to what is stated in ISO 23993 (Thermal insu-
lation products for building equipment and industrial installations — De-
termination of design thermal conductivity) and in VDI 2055-part1: 4.2.1.1
c) operational thermal conductivity (design value). The aim of this ISO
standard is determine the lambda value in real design conditions, what
are quite different to the conditions existing in the lab when the tests
carried out for declaring lambda values were done. VDI has the same aim
in the mentioned chapter.

For obtaining this lambda design value, that will be the one used in the cal-
culations, TechCalc has the options of setting all the factors included in ISO
23993 and VDI 2055 that are affecting to the lambda design value:

Symbol Quantity Unit
F owverall conversion factor for thermal conductivity —
Fy ageing conversion factor —
Fe COMpression conversion factor —
Fe convection conversion factor -
Fy thickness conversion factor -
Ja thickness conversion coefficient -
P} joint factor —
Fa magisture conversion factor —_

Ad additional thermal conductivity due to thermal bridges, such as WilmK)

spacers, which are regular parts of the insulation
adgy thermal conductivity per spacer per square metre WimK)

A=AgF +AA

F:FAGFmFaFCFchFj

FAB doesn’t need to be introduced in this step because TechCalc is always
integrating (except if Am is selected) and there is no need to calculate a
temperature difference conversion factor.

Even though this calculation step is optional, it is highly recommended to
use it for real purpose calculations. Otherwise results could be really diffe-
rent due to the lack of correction when using directly the lambda values
declared by the insulation manufacturer.

Before starting with this step 6, the step 5 needs to be finished because all
calculations linked with the modification on declared lambda values will be
based in the insulation system definition.
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For having access to this step you need to click on the marked area (Thermal Bridges)

aTechCal: 30 i
Ik ""-! Gaislary = L - il
LA ]
“-;_mmﬁ-
R ferad Mai MTLY L T
§ -
+ imuistin i
Once you click on it, you'll arrive to this screen:
JTechCalc Ly e e i min
—— [ |
=]
8 o e I
/ i:-l_;':':—"—: —=
A\ factor (real
thermal bridges)
F factor Hangers
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F FACTOR

To define the F factor variables, you need to click on:

Q |

After clicking on this ‘pencil’ symbol, you'll arrive to this screen:

Mode:

Overall conversion factor (*)

1.1

% Cancel v OK

Here you have to choose between:

» Direct input: you can set directly the F factor value
» Detailed: you can set the values for each factor

If you choose ‘Detailed’ you will get this screen:

Divect inpot [EREHE]

Hainl-Facior

1.1

Thickness comnarsion factor
1

Compreasion conversion fackar
1

Aging comnersion lacton

i

Orvarall conversion lactor (7]

1.3

% Cancel ¥ OK

m Tweo loyer  Theee and mone layer

Maoiatung comarsitn factor

i 1

Convecion comeersion laclor in the
virlical insulation
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For setting the ‘joint factor’ you can choose one of the three options corresponding to your
real system:

» One layer: Fj = 1,1
» Two layers: Fj = 1,05

» Three and more layers: Fj =1

For the rest of the factors you can set the value manually depending on your calculations (out
of TechCalc’s scope. See ISO 23993 / VDI 2055 for further details).

AA FACTOR
To select the thermal bridges of your system click on:

After clicking on this ‘pencil’ symbol, you'll arrive to this screen:

Ah Wil KT

LT

= e

St ol i Vsl s iy i womas ) [Pon 0

5 Canced o OH

Here you have to choose between:

» Direct input: you can set directly the AA value for different thermal bridges
» Database: you can select the value from TechCalc database of thermal bridges

If you choose ‘Direct input’ Just give a name to the thermal bridge you want to create, specify
the amount of them per linear meter (pipes or circular ducts) or per square meter (walls, rec-
tangular ducts and tanks with any shape. After clicking in the symbol you will add the thermal
bridge for calculation and it will appear in your list:

[T

=R -

R ] an g a

N4y Bl br oo mooerpoe t 200

g maop

S o s e o 1 vk Ty 8o [T Wy K1

4 Cancsl o OK
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If you would select the ‘Database’ option, you will access to this screen:

|."'“' - 1 — =

[Ty e 1] Tee— }u i :':'r—h i -
CECIETE e e

[ —— T .
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e ———
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Inside the ‘Catalogue’ area you will find three different catalogues:

» ISO 23993 for wall jackets
» ISO 23993 for pipeline jackets
» VDI2055 for any kind of component

TechCalc’s database of thermal bridges provide you with the values stated in these two
well-known Standards.

Select first the catalogue you want to use and later on the kind of spacer you have in your

system. Once you have selected the one you will use, just click on and the thermal bridge
will be added to your list.
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Your thermal
bridges list

Rame Cuaniity AN WAmK] Add

Area [m'] Cuaniity AN WAmUK]

Wy Fatrmal Bl

Spacers of sleel in the form of & Bal bar $0mm = dmm

Total value as a result of your
thermal bridge definition

Hangers:

There is another kind of thermal bride you can add out of the standard A\ definition: hanging
system. This is only available for pipes or circular ducts.

For selecting a hanging system, just click on the on the right of the -~ word ‘Hanging’:

Hanging / Valves ! Flanges +

Inzulation outzide

Hr. Mame F 8 AmUERD]

1 TECH Pipe Seciion MT 4.1 @ (1 (]

Again, you will arrive to a selection screen where you will be able to choose the method you
want to use:

» Equivalent length (for adding elements as valves, flanges, etc.)
» Pipe hanger global
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Thermal Dridge Gode

SHCPTREEENN N Fipa hanger iohal

|80 12241 Table A1 (pdf)

Kame Fuivalent leagm [m| Pips leegi [} Quasnry Faciar g [1=B00%]

% Cancel v OK

You will have guidance by clicking in the ‘ISO 12241 Table Al (pdf)’, where you will find a list
of equivalent lengths for different scenarios:

Table 4.1 — Equivalent length for installatien-related “thermal bridges”
Equivalant [engih for given temparaturss *
Flanges Tor pressure stages PN 25to PN 100° ;.:
100 *C 230 *C 450 "G
Uinanesulabed for In buldngs o DM 50 35 S Q15
Ppes mnrc DM 100 47 7o 16 1318 16
OM 150 409 77 17 w030
OM 200 awn 10 %0 26 20037
DN 300 o 18 1240 37 250 5T
DN 400 B 16 1540 36 Nl
DM 500 10t 16 17 o 36 arwmET
N W opesn air DM 50 Fliomn 9106 12019
atg o D 100 So 4 134023 181028
OM 150 1 w0g 14029 2war
OM 200 13024 18038 27 wdb
DN 300 16 to 32 2110 54 R loEs
DN 400 2Z2M 20k 53 44 lo G0
DM 500 25n0a2 3o 52 48069
Irsuikatisg n busidings at OM 50+ 0f1.0 0f10 1.0m1,1
207G and i DN 100 0710 0Bl 12 11le14
open air at @ 'C ON 150 08te1,1 081013 131016
OM 200 0813 D9t 14 13017
DN 300 D8to14 1016 14019
DN 400 1014 11le16 1619
DM 500 1113 1116 1618

In  addition to this you can select, as well, the kind of ‘hanging sys-
tem’ you have (indoor or outdoor) by just selecting ‘Pipe hanger global.
In this case, after clicking on this option you will have this screen:

Thermal Bridge Mode

Pipe equivalent length JRVETT gy LT

Hanger global selection

LG BN Dl Outdoor pipe hanger | Direct input

Factor z*
0.15
(1=100%)

% Cancel v OK
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You can set a free value for the Zx factor (‘Direct input’) or select between one of the two op-

tions given in the ISO 12241 / VDI 2055 Al4:

Pipe suspensions Supplementary valus
|'|-

In bultngs 0,15

Iy Thee Oean 205 0.25

You can add as many items as you need. They will be saved in your calculation and you will have

access to any of them through the ‘hanging’ list:

B oSl Bripein

C./ ECONOMY (OPTIONAL)

This step is totally linked to what you can find in the C2.1-V. ECONOMIC COST chapter. Within
the mentioned chapter you will find all the information related to Economy..
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D. OUTPUTS

Output
selector: you
can choose
different
outputs and
comparisons
between solu-
tions

You will have to different outputs for your calculation results, on screen or in a printable
form. You will have access to them by clicking on ‘Results’.

v

D1. ON SCREEN
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O Corpeme .
R —— —
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Ursestrma Ll -
v Cams

B
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o | | 7 ot ey /\

\\'i
-

/

Graphical output: Output main results: a sum- Output secondary data:
picture with solution mary of the different thermal all the data used for the
selected and all the related calculations. It will calculation setting is
data link to it change depending on the cal- available in this section

culation method chosen (see
c2.- Calculation methods)

There are two ways to present results:

Results: Shows the complete results for the selected version
Summary of results: Shows the results for all versions, starting with the non-isolated version
and ending with a comparison between the selected versions.
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OUTPUT SELECTOR

Component < 0 /3 =< Versian 2/ 2 >
Melhod <

temperaiyee «

Show insulation versions,

Component selector: you can choose between the different created components by clicking
on this area. Outputs shown on screen will correspond to the selected component.

P -

,f“"“i Storage Tank "
Si'lmr insulation versions:
V.0 (Uninsulated)
V.1 (Tech Pipe Section - 60
mmj

:f“liﬁm Pipe Section - 80

Comparison
Compare versions:

Uninsulated & V1 &
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Output selector: you can choose different outputs and comparisons between solutions selec-

ting or deselecting insulation versions

Suir iNESUSIEON VTSNS
B V.0 (Uninsulated)
o V.1 (Tech Pipe Section - 60
mmj

W2 [Tech Section - B0
[ P bt g

«  Summary of results (Versions)

Healfve (Haabods) B AZE00 Wi T43 E W 20099 W 5100 54 Wam

HEtSow (Area indumated) 15137 94 WimT 350 68 WM 3334 Wit 14 BOE 3 Wit

m Torm! neastiow 108EBO26EW 4SETACEW ADASESIW 103512758 W
Compang versons T-gurtace A TEC 45540 015
Uninsulated & V1 & 4
Sleory Wisutalon wirsions
! E__“Em____ & Summary of results (Versions)
:1 (Tech Pipe Section - &0 R

Wersion 2
Heathue (Healloss) 24338 Wrm Zdﬁ.”ﬁ'rhl
FERTNoe (ArES maAaied) 00 &4 WIm T 24 Wam®
ot s T A8 GTE 6 W 40 798 57 W

T-BaaTacy 5 54 ¢ 4019

Compare insulation versions: the ‘Saving’ column is reserved for comparing results between

two different solutions.

By clicking on any of the two selectors, you can modify the comparison calculation.

Compare varsions
Uninsulated (5

vid

Eg: Comparison between Uninsulated and Version 1

A Summarny of results (Versions)

Heaifigw {Heatloss) 543401 Wm

Unimsulated  Merskan 1

Comparison

I IFWmM 519054 Wm
Heatfiow (Anea inssfatea) 15132 94 Wam* 330064 Wim® 14 502 31 Wi

Ttal heathow 1086602 68 W 48.67508W 1038 1ITSAW
Tesuitace 1T E 4584 "
L
Comgare versms
Eg: Comparison between Version 1
LM - IR.EE - and Version 2

A Summary of results [Veraicns)

Werseon 1

Total hea o

T-surtace 435 °C 88

43I0 WM PO S 4238 Wem
Heatfiosr (Area insutaoed)  330.64 Wim* 333 34 Wim® BT 40 W
d3ETS0FW J0TSESFW BATESTW
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OUTPUT MAIN RESULTS

You can choose different outputs and comparisons between solutions selecting and dese-
lecting the insulation versions.

Pips Compananthiey (& 2~ R

Corponsnt L1 15 o rir TR P R | B -
i TS e

[
P — L T
R *im o s armmn
-1 mﬁmw-“ Emmacmr g e e BATE
(I . Rt s e b B8
o E{H'ﬁhﬂﬂ'“ e
| B e e AT A B
B Comparisan TR Ak
Corguans peionm oo
| M
Uninsulsted & M1 3 Tt R -
1 .
A WS BN YRR ~ of = (¥
B V.0 Mininastated)
[ V1 (Tech Pice Swction - 89 N Do
] SEETIW [HEFICTS] SAMUTVWT  MIGEVETN U0 S WATE 500 e e

WE [Wech Fipe Sacmion - B3
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n m Tl Pl 1,008 D01 BBV ARSTIOE W  S0TSDEZ W LOMLIZTESW
LomEe e T Foiadties L FLETE FTREE
Uninsulated & VA D e

OUTPUT SECONDARY DATA

You can click on any of the secondary data labels to get the information related to the tag:

INSULATION SYSTEM

& Insulstion System

brsulaticn ouiecs
A TROH P Saction MT L%

TR COROUCTIANES TVET eTperaine % A
1R e S3°C. 007 WOm K
102 °C 0348 FEm K
& tmE— 203 0308 WO K
z 20970 398 W K
§ == BT e
— a1 nEam
5]
§ e Mismm | e esencien
I T
2 - T oDeaisaET
e 1 E0seo0-d
1 AN
Pre— A
‘1 L1 F L3 E- 13 L) 0 D
Mean. Temgeracire

F oA p el Thidessn
el PEWAERE VDD 0 e
1 Mamm e

Thamea: condiciiies avar lomponiune T i
e W R
P T T Tem ol
£ IR o—
3
[r T p— P OBN e Theknem
W s |y Wi 0160 A5 m
e
E BN e .
3
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B sy
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ez Tenper wiure:

63




ISOVER TECHCALC 3.0 GUIDE - Thermal calculation software

MEDIUM
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Solution graph:
component
view with the
layers used for
insulation

GRAPHICAL OUTPUT

Pipe

-

T-inside: 400.00 °C  T-ambient: 25.00 °C
T-surface
{Undisturbed area):

42.34 °C

Length: 200 m Diameter: 114.3 mm
Area uninsulated: 71.817 m?

Area insulated: 172.348 m?

he-Value: 1535 W/(m2K)
hi-Value: = W/(m2K)
Orientation: Horizontal outdoor

Insulation System Version 2

Cladding/Surface: Aluminium, oxidized
£0.13

Insulation outside:
1. TECH Pipe Section MT 4.0: 80 mm

wall:
1. Stainless steel: §.56 mm

If you click on the icon Q , you will have a more detail graphical output:

Case data: summary of
scenario data

Save button: clicking on
‘Save’ this detailed view

as .PNG file will be down-
loaded to download folder

|

Temperatures between layers:
different temperatures profile
for the different points in your
system, from the wall to the
cladding
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D2. PRINT OUT

You can select between two kinds of files, . PDF (Short, Component or Full report) or .RTF (text
report).

Shorireport = Componentrepott | Full report | Textreport
Short or Companent Repan Seiecton

E comporent {Short or Companent Repert]

B Insulation System [Shoit or Compoment Repodt)

Summary of versions (Short or Component Report]

Commenis {Component Report)

Insulation specification (Component Repert]

1. SHORT REPORT

If you click it, the system will down-

load a pdf file with the name of the
“project + short” in the “Download
folder”. o 3 Js0ver
In this one-page report you will find o e
information related just to the com- e
ponent (see ‘Component selector”’) e Swsvam P ot
and insulation system chosen on - i T vttt
the screen (see “Insulation System™) e S N
The report is split in three main Fremmm——
parts:
> Boundary Conditions: In the e e pove e =
upper part of the page of the A 2. —
report is used to show which are [ - = -
the boundary conditions taken L £, e iy
into account for the calculations et e L -
(all the inputs made through steps T e - —
1-5) together with the calculation INSULATION SYSTEM
method, and the  chosen S T e
component and DISCLAIMER
» Summary of results: Summary of ——
the results obtained depending on
the calculation method chosen.
> Insulation System Version: the
down part of the page is dedicated
to the more relevant information ha i
linked to the insulation system

chosen.
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2. COMPONENT REPORT

If you click it, the system will down-
load a pdf file with the name of
the “project + component” in the
“Download folder”.

In this report you will find informa-
tion related just to the component
chosen on the screen (see ‘Compo-
nent selector’). The report is split in
four main parts:

» Boundary Conditions: the first
part of the report is used to

show which are the boundary R —
conditions taken into account for

the calculations (all the inputs

made through steps 1-5).
» Insulation System Version: = T i
second part is dedicated to the g — e i
more relevant information linked s T AT T
to the different insulation system Forh
created. Information about S
thermal bridges defined is also e ——
shown, including F factor and AA
values and choices.
Summary of the results: the third
part of the report is for summary
of the results obtained depending
on the calculation method chosen

-

and comparison s o
Insulation Products Specification:

-

fourth part is dedicated to

describe the thermal properties ). - anover dfectioens Grcver
of the insulation products used e - e —
in the different defined insulation e—— re—

systems. e k - T =
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3. FULL REPORT

If you click it, the system will download a pdf file with the name of the “project + full” in the
“Download folder”.

In this report you will find information related to the whole project, including results for all the
components together. The structure is identical to the ‘Component report’, with detailed re-
sults for each component, but with the addition of the whole project summary:

Component Subcomponent Version Active Total heatflow Total heatflow Total heatflow
{Insulated area) (Uninsulated area)  (Heatloss)
Pipe Compenent Mr.1 Mo Wersion 1 ‘as 676612 W ow GTEBAZW
Mo Version 2 MNo 541282 W ow 541282 W
Cylinder Compenent Nr.2 Mo ersion 1 ‘fes T4E2TADW ow T4BZTAGW
Mo ersion 2 Mo TO14125 W ow TO4125W
Sum (only active versions) B1505.61 W ow B15E581 W
Sum (Subcomponents only active versions) ow

TEXT REPORT

This option is available in order to send text messages with the results of a calculation. TechCalc
will generate a flat text file (RTF) where you will find the highlights of your selected component
calculations and boundary conditions:

No matter which
kind of print

out output your
select, Tech-
Calc will always
download the
file to “Down-
load Folder”.
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E. OTHER FUNCTIONS

Aside from all the calculations functions, there are other important features inside TechCalc

that will allow you to customize your needs.

You can access to this special features through the icons based at the right upper part of your

screen:
e sz =
] B T e S Se— I &
—
et R - | P U S T A
d [ ——— —
B hirtrn [ ——
L Bl canad [ P —
e —
- e
) tep— o il o e
ik n e v ema R -
= v — =
[ - T i
gty it

= Fimgst Betay
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E 1 NEW PROJECT

To create a new project, starting from scratch, you can click on symbol

A dialog box will appear asking if you really
want to start a new project (be careful be-
cause all information of the current project
will be lost if it’s not been saved previously
(see e.2 for saving files)

New project?

Are you sure you want to create a new project?

Please make sure to save current project first.

Cancel Yes

Automatically you will be placed in the Step 1: Components, with everything cleaned up.
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E.” SAVE FILE

To save a file with all the information of your current project included, you need to click on
symbol.

File extension for TechCalc files will be always .JSON, and the file will be download to the
“Download folder” with name “TechCalc-project.json”.

E. 5 DATABASE ACCESS
AND MANAGE

TechCalc database is an opened database, what means that you can create or delete your own
Catalogs and Products. Catalogs and products set by default (ISOVER) are protected and you
won't be able neither to edit them, nor to delete them.

Not only products can be managed but Materials, Mediums, Claddings, Climates and Thermal
Bridges can be managed as well.

To access the database, just click on the symbol. .Once you have clicked on this icon you
will arrive to the database screen.

aTechCale 16 e i
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MATERIAL

Materials are split in three concepts: Catalogs, Products and Thickness (mm). A ‘Catalog’ is
a compound of several products grouped by a concept. You can create as many Catalogs

as you may need.
To create a new Catalog, click on.

A new Catalog will appear and you
will have to name it:

+ Add Catalogs
Kiage

Q Loca
M

new cataing

Cancel Add

Once the Catalog is named, click on ‘Add’. The new Catalog will be part of the Catalogs list.

This new Catalog is now empty, but you can create as many Products as you want inside

this new created Catalog.

To create a product, you can repeat the steps for creating a Catalog but clicking on . A new
dialog box will appear with the different parameters that characterized a product from the

insulation point of view:

Storage:

Name:

new material

max. temperature inside [* C]

]

mue-value{-1 = no value)}

0

min. temperature inside[” C]

]

Function

Mean femp. 1 [ C] Mean femp. 2 [F C]

Conductivity. 1 [Wi{m.K)]

0 0 0
Memo. 1 Memo. 2
0 0 0
Cancel Add

Mean temp. 3 [* C]

Memo. 3

New Material

max. temperature outside [* C]
0
sd-value lamination {0=no lamination) [m]

0

Direct input coefficients

polynomial (v]

Mean temp. 4 [* C] Mean temp. 5 [F C] Mean temp. 6 [F C]

Conductivity. 2 [Wm.K]] Conductivity. 3 [W/(m.K)] Conductivity. 4 [Wi{m K)]Conductivity. 5 [W(m K)] Conductivity. & [W/{m K}]

0 0 0
Memo. 4 Memo. 5 Memo. 6
0 0 0
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The fields you have in this screen are:
Name: Name you want to give to this new Product. (Mandatory field).

Max temperature inside (2C): This is what is usually called MST (Maximum Service Tempera-
ture) and it is the maximum temperature to what the insulation can be exposed in contact with
the hottest part of your system. (Mandatory field).

Max temperature outside (2C): This is the maximum temperature your product can endure in
the outer face. This is a limitation for those products using a facing that could be damaged,
unglued, etc. in case of exceeding this temperature. In case of no facing, this temperature will
be the same than the ‘Max temperature inside ¢C)’. (Mandatory field).

Mue-value: This is the water vapor resistance factor of your product. This value is only used
in case of using the calculation method for ‘Moisture accumulation on a cooling component’.
The most common values for insulation materials given in ISO 10456 are:

Wat!-_r vapour
Material re::;t;r;ne
o
dry wet
Expanded polystyre ne &0 60
Extruded polystyrene foam 150 150
Palyurethane foam, rigid G0 G0
Mineral wool 1 1
Phenolic foam a0 50
Cellular glass = =
Perite board & &
Expanded cork 10 ]
Wood wool board 3 3
Wiood Tibreboard ] 3
Urea-formaldehyde foam 2 2
Spray applied pobyurethane foam &0 Gl
Loose-nil mineral wool 1 1
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Sd-value: This is the equivalent air layer thickness of your material/facing. As the ‘Mue-va-
lue’, it is just used in case of using the calculation method for ‘Moisture accumulation on a
cooling component’. Some examples of these values are also given in ISO 10456.

Water vapour diffusion-equivalent
Product/material air layer thickness

Sd

m
Falyethylene 0,15 mm 50
Polyethylene 0.25 mm 100
Folyester mm 0.2 mm 50
PYC foil 30
Aldurminiam foll 0,05 mm 1 500
PE-foll (stapled) 0,15 mm B
Eftuminous paper 0,1 mm 2
Aluminium paper 0.4 mm 10
Breather membrane 0.2
Paint - emulsion 0.1
Paint - gloss 3
Winyl wallpaper 2
NOTE1  The water vapowr diffusion-equivalent air layer thickness of a product is the
thickness of a mobonless air layer with the same water vapour resistance as the product. i
is an expression of resistancs to diffusion of waler vapour.
NOTE2  The thickness of the producis in Table 5 is not noomally measured and they can
be regarded as very thin products with a water vapour resistance. The table quotes
nomiral thickness values as an aid to the identification of the product.

Min temperature inside (2C): This is an optional value to set a limit in the minimum tempe-
rature that your product can be exposed to.

Function: To create the Temperature vs Lambda values curve, TechCalc allows you to se-
lect the mathematical interpolation method you want to use.

You can select among this two methods:Constant or Polynomial

We recommend to always use the ‘polynomial” approach because it is the most common
approach to create a grade 3 polynomic function and it is the way how it is done in diffe-
rent recognized standards, as VDI 2055 or AGI Q 132.

Use “Constant” for materials as steel, aluminium, iron, concrete, etc.

Mean Temp (2C): There are 6 fields for mean temp in 2C. Each of them will part of the ‘pair’
Temperature - Lambda value (Conductivity). (Mandatory fields). With only 4 values are
enough to characterize the insulation material.

Conductivity (W/mK): There are 4 fields for conductivity in W/mK. Each of them will part
of the ‘pair’ Temperature - Lambda value (Conductivity). With only 4 values are enough to
characterize the insulation material.
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Coefficient: In some specific cases instead of providing the ‘pairs’ Temperature - Lambda
value, you can provide directly the polynomial coefficients.
This would be the coefficients corresponding to the polynomial function:

A@) =a,+a,.0 +a,.0? +a,.0°

In case you introduce ‘pairs’ Temperature - Lambda values, once you have filled in the values,
you must click on ‘Add” .

Memo: In any of the 6 memo fields available you can write whatever information you consider
important or interesting linked to your product (DoP code, Commercial information, etc.).

Once you have filled in, at least the mandatory fields, you can click on ‘Add’ and the product will
be added to the product list inside your Catalog.

For deleting, either a Catalog or a Product, you just have to click on the symbol on the right.
A dialog box will now appear to confirm you really want to delete it:

Delete entry?

Are you sure you want to delete this entry?

This action cannot be undone.

Cancel Delete

MEDIUM

Steps for creating or deleting a Medium are exactly the same than for Products. What is now
different are the technical parameters that define the Medium:

Medium information i

Cenddty [igim’]

Bl Capacly [LRFKpK|

[

Piosuue Pa]

Teemperabue ['C]
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CLADDING

Steps for creating or deleting a Cladding are exactly the same than for Products. What is now
different are the technical parameters that define the Cladding:

Cladding information -

Crananvty

PRadabon conficien CH

Rasabion confieien OV

All fields are mandatory.
CLIMATE

Steps for creating or deleting a Climate condition are exactly the same than for Products.
What is now different are the technical parameters that define the Climate condition:

Clhimate information L]

Fureirerd bempeeraiure ']

Retatrve ety (utuate 4]

Wi ]

THERMAL BRIDGE

Steps for creating or deleting a Thermal Bridge are exactly the same than for Products.
What is now different are the technical parameters that define the Thermal Bridge:

Thermal Bridge information o
Singie mpplemeniay vake WM KE
u.u-:m.
L AR Factes [WK)
0
Choice

D reoular invulnies-reiated thermal bridge o imsen

Flant related or ineguiary spaced instion selated el By
Isarmation

In this case the only mandatory field is the ‘Single supplementary value [W/ (mK)] that is
the value that will be used for the calculations.

Values for ‘UB AB Factor [W/K] or the multiple choice field ‘Choice’ will be ready in future
versions. These values are linked with the German standard VDI 4610. Information value
can be filled in but is just an information field with no influence in the calculations.
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DATABASE LANGUAGE

You can change Database Language you are working with. You have always the current active
Database Language in the bottom part of your screen or in the part of database access:

TechCalc v3.0.0.1-db-2.0.3.3 ©@2021. All rights reserved Language: English Database: Intermnational Unit system: g

Cauntry Database

L LunEu.:Ef

Any new item you create (Material, Medium, Cladding or Thermal Bridge) will be saved only in
our local database. It is necessary to save your changes in “Export database”. To work again
with your modified database, you must select “Import database” to work with it.

Import Database Export Database
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E 4 PERSONALIZE
YOUR REPORT

With this feature you can set the information linked to your project (Project and Client informa-
tion). For customizing your report click on symbol.

Next screen will be shown:

No fields are mandatory in this section. You can fill in whatever fields related to the information
you want to appear later on in your report. As an example, we show you here how the final
report will look like depending on what you have filled in.

JTechCale 30 ki A i + O
s it e
i o — | Irn—n-r_ 1 :II
Corwwt
[y ———— ]
i
2m Forru -
iy Ty L
s | e | o
e " oy
ke Bt | [ | -
s
- T L2
1T E e
o -
iy e b 1o 5 .

—

Just as a remark, you can
choose any image file you
want to place alogo in
your report.

/
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Once you have filled in the different fields, click on ‘Save’ button and then press ‘Back'.
With these entries, this is what you will find in header of your PDF report:

afehcgee . ot isover

Project name: TechCalc Project 205
Obgeet: Piparwonk and Tanks
Project number. 1604 ‘dsover
Fagiansl Contacs | Taimghans: , Emal

Company: Saint-Gobain Chient name: M. 30000 YYYY
Address: Mo name Syeel, 132 - Parks - 50488

Emai soozzzz com

Note that the chosen logo will appear in the shadowed area of the image above.
Some additional information (Release) is available in this section, but you cannot edit it:

T

-

Change log: Documentation of new program versions with bug-fixes and new functions.
Calculation log: List of error and warning messages of the calculations.
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E 5 CHANGE LANGUAGE
OR DATABASE

For changing the software language see b3.- Language selection.
For changing database see e3.- Database access and manage.

You can always change either the software language or database through the bottom ribbon
in your screen by just clicking either in the Language or the Database Language:

TechCalc v3.0.0.1-db-2.0.3.3 ©2021. All rights reserved Language: English Database: International Unit system: §]

E.6 CHANGE
UNITS

You can choose the units you want to use between two choices: Sl (International System units)
or IP (Imperial System units)

TechCalc v3.0.0.1-db-2.0.3.3 ©2021. All rights reserved Language: English Database: InternationaIIUnit system: §|

By just clicking in the area pointed out with the arrow, a pop up message will appear:

Intermational Sysbem of Units (S1) v ]

Hote: Results must be re-calculated after change unit systam.
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Select the system you want to use and units will be change in all the different steps of the sof-
tware. See how it looks like regarding results when you select ‘Imperial System’ units:

& Summary of results (Versions)

Uninsulated Version 1 Comparison
Haatfiow (Heatioss) 408147 BTN A} BYBSETUNRN) 3,050 B2 BTLIh)
Healfiow (Area insutaled)  2.330009 BTNER) 2413 BTUNR R 7.326.34 BTWA® h)
Tokal heatfiow 16,860 133 54 BTUM  401.834.07 BTUM 10,437 200 85 BTUN
T-surface 407 40 °F B210°F

Examples of different steps using IP units:

Toivl s Prapinct
ATechCale 30 e et B i i
. i ) =
j"' -""Ih [ [ ————]
- — = I
s8] 83 5= L
—— —
Y _— . o
o - ™~ e T
» - 1 - -
A 1
e BT
MR st tma i
N Vo . Hixranes apeo &
) ey LY

ARechiale 1o . o

80



ISOVER TECHCALC 3.0 GUIDE - Thermal calculation software

F. CALCULATION
EXAMPLES

In this chapter you will find some real problems found in industrial/marine/ HVAC sites and
how they have been solved by using TechCalc.

EXAMPLE 1: INDUSTRY

A comparison between two different insulation solutions wants to be carried out in a steam
pipe with the next characteristics:

» 150 ml of pipe @ 4”of Stainless Steel NPS - Horizontal Qutdoor (*)

» Fluid: Steam at 210°C, 19 bar pressure, and 25 m/s of velocity of steam

» Climate Conditions: Ambient temperature 25°C & 5 m/s wind speed

» Insulation solutions to be compared:
» Version 1. U Tech Pipe Section MT 4.0 of 60 mm thick + oxidized aluminium cladding
» Version 1: U Tech Pipe Section MT 4.0 ofl OO0 mm thick + oxidized aluminium cladding

Calculation: Heat losses, Surface temperatures, Energy Efficiency class for 2 versions of insu-
lation.

Steps to solve the problem:

1) Define the component inside TechCalc. (See Chapter C1- Components - Pipes)

e P
JTechCalc 10 et Dt M i
.
ke L. ] S ———

=3 v OIMMNNN, AN R [— ™

o e

(™). Please consider: ISO Standard 12241: 2002 and same direction for free convection air flow and forced convection air flow directions.
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2) Choose the calculation Method. (See Chapter C2)
—> Click Known Insulation Thickness
—> Click on Heat loss/gain and surface temperature/condensation & Energy efficient class (EN

17956)
ITechCalc 1o PSSt
~ NN 4
ey - = —
HERTST.

b — -

i ==w— . -p E —r

3) Define the characteristics of the medium / fluid. (See Chapter C3)
—> Select medium type and choose water/steam, and fill in all data such as Steam temperature,
pressure and velocity

STcncak L . .
—— |
[ 5 s BT,
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4) Define Climate conditions. (See Chapter C4)

5) Define 2 versions of Insulation System. (See Chapter C5)

Shars
ATechlalc 10 ..o .. LR
.
| St I— —_ I
| |

——
S T A [- P
o -
e e =

6) Output results. (See Chapter D)

a  Summary of msulis (Versions)

Urissulsted  Warsion 1 Varskon 2 | Comparksan
Humalfirw (Hawiana TEPE IS WM TRESWm 5200 Ve 2085 Wm
Heathow (Aroa islaled) TR M Wim' S500Wmt 5263 Vom® |46 35 vt

Tl bty AQeMITEW HIIHEW TEQIEWRIINTEW

s Hamc 2BMC T
Evsiifyy aficiant eliad JEEC) G

M Bt TR Wm 5673 WS
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Pipe - Feam o1 T=210% e Pipe - Stewm ot T=210G Semen i

L L L
g i i Lo s -H-_.*
i i i dochee vt s e g s
e L e [ e———— N
e —— T e "

b e i
b 1 1 P B MY 4 1
110 B P S =

Ll A S owst @ 5o
©

Version 1
U TECH Pipe Section MT 4.0 - 60 mm -

Version 2
U TECH Pipe Section MT 4.0 - 100 mm-

Energy efficiency Class D Energy efficiency Class B

Total Heat flow savings Version 2 vs Version 1: 3.131,79 W
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EXAMPLE 2: INDUSTRY

A comparison between two different insulation solutions wants to be carried out in an Asphalt
storage tank with the next characteristics:

» Asphalt storage tank @15 m and 20 meters height - Vertical Outdoor (*)
» Fluid: Heat capacity : 2,2 kJ/kgK; Conductivity : 0.20 W/(m.K); Density : 1020 kg/m?
» Climate Conditions: Ambient temperature 25°C & 5 m/s wind speed
» Insulation solutions to be compared:
» For Roof:
- Version 1. 2 layers of TECH Lamella Mat MT 2.0 of 100 mm thick + oxidized aluminium
cladding
- Version 2: 2 layers of U TECH Slab MT 3.0 O of 100 mm thick + oxidized aluminium cladding
» For Wall:
- Version 1: 2 layers of TECH Crimped Roll 2.0 of 100 mm thick + oxidized aluminium cladding
- Version 2: 2 layers of U TECH Wired Mat MT 4.0 of 100 mm thick+ oxidized aluminium
cladding

Calculation: Total Heat losses and Surface temperatures for 2 versions of insulation.
Steps to solve the problem:

1) Define the component inside TechCalc. See Chapter C1- Components - Cylinders)

[ F— Y
aTechCale 30 e B

(™). Please consider: ISO Standard 12241: 2002 and same direction for free convection air flow and forced convection air flow directions.
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Choose Cylinder component, define name and the insulation on top (For roof) and click
subcomponent.
Copy the same component with same characteristics to define Wall of Tank

Bitwrman Starage Tank

JTrchCake 50 S e ——

i i T T
e e | -

T‘;‘:;"‘ -
g ssemee -
. - I+l

e o (R =
e e W e -] L

Define name and the insulation on side (For wall) and click subcomponent.

If you click on subcomponent, it ius possible to choose different insulation solutions for each
subcompoente, and in the project summary you can visualize the Heat losses of different
subcomponents and the total heat losses for whole tank (roof + wall)

2) Choose the calculation Method. (See Chapter C2)
—> Click Known Insulation Thickness
—> Click on Heat loss/gain and surface temperature/condensation

3) Define the characteristics of the medium / fluid. (See Chapter C3)
—> Create a new medium: Bitumen / Asphalt with next properties:

» Heat capacity : 2,2 kJ/kgK

» Conductivity : 0.20 W/(m.K)

» Density : 1020 kg/m?

Create a new medium in a new catalog

-2 EE|
JTechCaic 50 S ik s
ke et & e — ko e =
Fiabdhy Toapday i g e m —

s datnbig [ O——
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JTechCale 30 S Bargt T
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4) Define Climate conditions. (See Chapter C4)

Py, Sk ays T
ATechCalc xo L et e i
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5) Define 2 versions of Insulation System for each subcomponent. (See Chapter C5)

For Roof:

VERSION 1: 2 layers of TECH Lamella Mat MT 2.0 of 100 mm thick + oxidized aluminium clad-
ding

-'1 c " 50 Wtarnen Suownge Tk

T o Lema s T

M fa— [ e . |
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VERSION 2: 2 layers of U TECH Slab MT 3.0 of 100 mm thick + oxidized aluminium cladding

JTechCalc 10 e
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For Wall

VERSION 1. 2 layers of TECH Crimped Roll 2.0 of 100 mm thick + oxidized aluminium cladding

VERSION 2: 2 layers of U TECH Wired Mat MT 4.0 of 100 mm thick+ oxidized aluminium clad-
ding

aTechCak: 58 T e
. _ —_— | _m sl |

-1 i e _——— *

[E] . e s =

B | i

; F— .
o— 8 - i — l
i e mta x v ) .

88



ISOVER TECHCALC 3.0 GUIDE - Thermal calculation software

6) Output results. (See Chapter D)

For Roof:
»  Summary of results (Versions)
Uningulated  Wersbon 1 Version  Compariscn
oW [Heaor) 2489 20 Wemt 2528 Wim?  2EEE WYY 583 Wam®
HasNow {Afed miualed) 2469 20 Wiet 1821 Wmt  ZRel it S AWt
Total fealiow (Insulsted scea) 0 00 W E2200W B2MTIW BITI0W
T-purface 15888 °C L ITEE'C
- "
For Wall

A Summarny of results {Versions)

Uninsislated  Version 1 WVersion 2 Comparisan

Heathow (Healioss) 46530 Wim® AT WR 2060w 550 W
Heatfiow {Addd intikiied) 246520 Wim® 330 W 2TES W 565 W
Total heaifow {Insasaled area) 000 W FEAIGBEW DEEMESW D6 I0W
Tosurface 15508 °C s g e

Project Summary
For Version 1 (Active)

~ Project Summary

Slorags biumen T - T S30°C - Bioof Y Wemien | e AIROTW
Weriioh I Ne SIE W
Slorage biumen Ta - T S30°C - Vel Y Wemisn T e HAenBEW
Weriioh I Ne HEAW
‘B [oemy Jective veriEng | I EIT W ARG AT B W RETLEN B9 W
B [ SUSCOTQONOENT [Ty JCIWE vETand | I8 63T EE W

For Version 2

in Project Sumemary
Stormys Sl Taes - T 160C - Mo Yen LR LXMW
enmnl Yem  RNATIW
Blarsge bumen Task . T 1KPC- Wl i Vemonl Wo o IZAVSES W
Vesonl Yes  BERS1ESW
flum [Enty acten verusn A1 1w A TR 0 W EEE LR I
flum Subconponimsly ol kit yersom| e W

Total Heatflow saving Version 2 versus Version 1:

38.637,86 W - 32.196,36 W = 6.441,50 W
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EXAMPLE 3: INDUSTRY

Calculate the minimum insulation thickness for all diameters of Steel NPS to comply Energy
efficiency class C according to En 17956:

» 1 ml of pipe @ 2”of Steel NPS - Horizontal Indoor (*)
» Fluid: Stadard Fluid at 250°C; hi-Value: = W/(m?K)
» Climate Conditions: Ambient temperature 25°C
» Insulation solutions to be compared:
- Version 1: TECH PIPE SECTION MT 41
Calculation: Minium insulation thickness to be Energy efficiency class C

Steps to solve the problem:

1) Define the component inside TechCalc. (See Chapter C1- Components - Pipes)

LTechCalc 50 R e e T
— . P
J 1{.-' 5 G - [re— L T ——
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il S & i A L L o i b = b -1

(*).Please consider: ISO Standard 12241: 2002.
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2) Choose the calculation Method. (See Chapter C2)
—> Click Minimum Insulation Thickness

—> Click on requirement Energy efficient class (EN 17956). Select Class C

riraurs Irsdaton Bickmrws bor Bnergy Dficimcy Claas &
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3) Define the characteristics of the medium / fluid. (See Chapter C3)
—> Select standard fluid with temperature at 250°C
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4) Define Climate conditions. (See Chapter C4)

Wirirert Iemuation Bachnews for Bravgy Efciescy Class ©
e s

aTechCalc 1o

|
-~ ey
| & 1
Caucd
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5) Define 1 version of Insulation System. (See Chapter C5)
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6) Output results. (See Chapter D)

In Summary Results appear the results of the chosen diameter of Pipe (2”)For Wall

A Summary of results [(Versions)

Uningulaied  Version1  Comparisan

AN NS non Tckes-ss {Total) 54 mm
Heaifion (Feabioss) SETTWem Eh e BR80T Wom
HESTar (el FUied) AOET 2T W' 12400 WM 2 B4R 30 Wt
Totnl hed o HL3TTW 5T W araow
T-suriste 18870 °C e
Eneigy effcken cass (EEC) & [+
Mazx. higihow 5631 Wim BE1 Wim
a "

Results of all diameters (Version 1)

Table will contain all minimum insulation thicknesses (with 5 mm intervals ); heat flow rate and
Max. Heat flow rate for all diameters of pipes to comply with energy efficiency class C for the
established requirements

&  Resuls ol sl dametors | Viersion 1)

Selection [usmetsr  HeaMow  Heatfiow [Ares insulmed) WA heetfiow Tswrtscs  Thickness  Lip o meni Smam To newesl Smm
= M mm 455 e 45 IR e 5112 Wim AT 1ZM0em  Bmw 10ewm
1 MmN 358w SLET Wirs TIC e I 15 owh
il Wrima ETS0we IS W' Safwim  @rC NMem XMmm M
2 MMma 5w 238 55 W' 5422 Wom BITS'C  JaD0ewn 25 mm 5 mm
B DEETmm  BRAEWe  DOOCES W' 5500 W S50 WoDOewn 33 mm X mm
1 Oadmm STlawes TR0 W 8.1 Wi A8 Mb0Em  W3mm Man
114 Quime SOFIWE 1L e Wmwe N e admm e
11a BXmn DTEWe 101 W BLE Wim S91°C  Wb0em  SFmm a5 em
¥ X mm  SETEWS 1AL W' BRI W ARE1SC DO mem 55 men 55
g Molme  MOWWE W mawe  MDC QNem o s
¥ HEodmn  TRSwWe 100 T v TAmwe 4880 BMem Tomm e
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EXAMPLE 4: HVAC

In a building’s heating and cooling system, a rectangular steel air duct (1 mm thick) with
a cross-sectional area of 300 x 200 mm (width X height) is used. Determine the required
thickness of ClimCover Roll Alu2 (30 mm or 50 mm thick) insulation to ensure that:

» Heat losses do not exceed 5 W/ml in winter.
» Heat gains do not exceed 5 W/ml in summer.

Additionally, the insulation must prevent condensation outside the duct due to humidity. To be
verified.

Operating Conditions
» Winter:
- Supply air temperature: 25 °C.
- Ambient temperature: 20 °C
> Summer:
- Supply air temperature: 20 °C
- Ambient temperature: 25 °C, relative humidity: 75%
» Air velocity inside duct: 5 m/s

Steps to solve the problem:

1) Define the component inside TechCalc. (See Chapter C1- Components - Duct)
Choose HVAC market, and introduce the data of the air duct and winter conditions.

- _— o o Bt
JTechCale 50 Pt —
w—
LI
fl | = [ | B
) ) fo——
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(1)
=1
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l
i
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[ o — 1
EaAE I ] AT Pt i -] gt
m

(). Please consider: ISO Standard 12241: 2002.
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2) Choose the calculation Method. (See Chapter C2)
—> Click minimum Insulation Thickness for Heat loss

aTechCale 30 s st Michness b Bl feton o Al Bt
T e s
P F——
i
e e

3) Define the characteristics of the medium / fluid. (See Chapter C3)
—> Select medium type and choose air, and fill in all data such as temperature and velocity

B
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4) Define Climate conditions. (See Chapter C4)

S bressi e Pivkenag e Srbrnsd maistion on A Bect

T mmm e e w  —

5) Define 1 version of Insulation System. (See Chapter C5) and include the thickness of the
steel duct (1 mm):

me Nindmum imveleton thickreas tor Exismasl insaisten on fr Duct

Twra s cfamn e ———

m ——
:S . Dalalema I-'a Bt B s ]

Cam e e Tembmrna e
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6) Output results. (See Chapter D)

#  Summary of results (Versions)

Uninsulated Versson 1 Compansen

BArEmum insisation Mhckness [ Total) 1 mm

Hitdhow (Heatioes) FEWE  A55Wm TBET Wi
HeaiNow (Area sulded) DB We 428 Whm' 1955 wWm*
Totsl healfiow FELW 4554 W W

T-surface R o

Results: Minimum Insulation thickness for ClimCover Roll Alu2 is 21 mm, and then We will pro-
pose 30 mm thick.

It will be necessary to recalculate for 30 mm thick of ClimCover Roll Alu2 to determine the final
reached Heat loss for Winter conditions.

#  Summany of results (Versions]

Unimsulated Wemsion 1 Comparson
Heathow (Healoss) B YW 4WEWm 1968 Wm
Heathow (Area insidaled)  2381WA 335Wim" 2045 Wim?
Tistal heatficew 3808 W 41 56 W 196 53 W

T-pasface 50T H68°C

Next Steps: Verify the minimum insulation thickness for summer conditions and verify for pre-
vention condensation outside. Please, note that you have to introduce: -5 W/ml por Max Heat
flow rate.

Output results for summer:

Uninsulated Version 1 Comparison

Winamum Eation Thickaess. (Tolal) N mm

HEaTiow [FaEaigan| 24 MWmM L SEWm 1513 Win
Heatfiow [Anea nsutased; A2 MWIME G W 15 Wim®
Tiokai heaifion 24rmW 4ATTW 128w

T-surface s BHTC

For prevention condensation outside: at least 1 mm of insulation solution

» Summary of results (Versions]

Uninsulated  Versson 1 ‘Comparison

ainamm insalation Mhickness. [ Total) Amm

CHmpoint lEmperaiee pulsos MG 21 G

Hesallcow [Heaigan) SRAMWAT GODE WA T4
Heaihow [Anea insulated) 24 M0WmMT S0 Wer 1508 Wit
Tt haalfos 2102 W A2IAW NABA W
T-gurtace FAE - o anxC
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It will be necessary to recalculate for 30 mm thick of ClimCover Roll Alu2 to determine the final
reached Heat loss for Summer conditions.

A Summary of results (Versions] ]

Dewphind lenperaiue colsioe 2131 °C AT

eathow {Hesdlgaing 2404 WM LBAWM IR0 Wi
Heatfiow {Addd intikiied) 2405 Wm* S wmt B0 e
Total hisainiony 2A0ABW 1AW IR0
Tosurface AR e nxn
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EXAMPLE 5: HVAC

In a building’s air conditioning system, a rectangular Climaver Neto duct with a cross-sectional
area of 400 x 300 mm (width x height) is used. Determine the minimum insulation thickness
to prevent condensation outside under next site conditions:

Operating Conditions
» Summer:

- Supply air temperature: 12 °C

- Ambient temperature: 30 °C, relative humidity: 75%
» Air velocity inside duct: 5 m/s

Steps to solve the problem:

1) Define the component inside TechCalc. (See Chapter C1- Components - Duct)
Choose HVAC market and introduce the data of the Climaver duct and summer conditions.

Whrimram Imafation Sicunenn for Exterrad raslstion on fer Duct

ATechCale 10 Mo Gt B oo e

(*). Please consider: ISO Standard 12241: 2002.
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2) Choose the calculation Method. (See Chapter C2)
—> Click minimum Insulation Thickness for condensation outside

3) Define the characteristics of the medium / fluid. (See Chapter C3)
—> Select medium type and choose air, and fill in all data such as temperature and velocity
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4) Define Climate conditions. (See Chapter C4)

STachCale 10 i st of e snstaticn BRChravs 1o pEvent ctias condermaton

v s . e ey B

$ - m

5) Define 1 version of Insulation System. (See Chapter C5) and include the thickness of the
steel duct (1 mm):

] g Lt 0 PP irtra s P il nef T atried 10 [ vatos] (il |l il
ATechCalc no e R i I TSN

Swian I.-.-" — e — « fam I

ety e
+ W
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6) Output results. (See Chapter D)

~ Results

Warsion 1
Minimuam ingsfation thickness (Tolaly 2% mm
DRt bem Rt ouisae: moatc

W, iel humdity 7537 %
Heaifire (Hemgais) 2093 Wim
Healfire Meuialed veron anes) 12 H2 Wit
Total Reatiow (Mealgan| S IR
T-suniace ®/AsC
Characteristic leagth (final See) G46m

Characteristic lengih (inal &eced) GO0 m
Insulathon cutside:

I CLIMAVER METD
Traciness 75 mm

1 Stesl
Thickness: 0 mm

Results: Minimum Insulation thickness for Climaver Neto is 29 mm, and then We have to pro-
pose another type of Climaver to prevent condensation, for instance Climaver A2 Apta.

It will be necessary to recalculate for 40 mm thick of Climaver A2 Apta to determine the final
reached Heat loss for Summer conditions.

~ Results

Wershan 1

Dewpeant Iomperate e outsede FEE T
Heafios (Healgain A7 01 Wim
Heathow (Fulined version asea) -9 89 War®
Total heamioe |Hexigan) -AT00EW
T-surtace M c

Charatiersic kength [Tnal ee) od8m
Charatierstic kengtn (nal liced) 000 m
Insulation cutsice:

1. CLIMAVER A2 APTA
Thickness. 40 me

Wadl:

1 Stesl
Trickness. 0 me
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EXAMPLE 6: MARINE

For the thermal insulation of exterior bulkheads, a calculation is necessary to determine the
required U-values (thermal transmittance). To perform the thermal insulation calculations for
both summer and winter conditions, the following ambient temperatures were used:

Operating Conditions

» Summer: Outdoor ambient temperature: +40°C (50% humidity & 5 m/s wind speed).Indoor
temperature: 21°C.

» Winter: Outdoor ambient temperature: -5°C (50% humidity & 5 m/s wind speed).Indoor
temperature: 24°C.

» Steel thickness: 6 mm. Consider a bulkhead of 1 meter width and 1 meter height.

» Insulation solution: 2 layers of 50 mm of U SeaProtect 24 Alul. First layer naked and second
layer with Aluminium foil.

Steps to solve the problem:

1) Define the component inside TechCalc. (See Chapter C1- Components - Wall)
Choose Marine market and introduce the data and summer conditions.

of LW dor @ auiwrior
JTechCalc 1o e e e e
e — ——— =
Ny B e e
lé"l;l Iu—. P I g 5
=i

8| EEEEEE —
— i 1 = l. 1

o e T = D

A A Towin G e

F— P—— — -
A (1 AV [rp—— - —
.
i et e e b et s || e e .
e
e bagir
= - =
jraseeny
PeT—

(). Please consider: ISO Standard 12241: 2002 and same direction for free convection air flow and forced convection air flow directions. Airflow
direction: from lenght side
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2) Choose the calculation Method. (See Chapter C2)
—> Click Known Insulation Thickness for Calculation U-R

Calculsfion of U8 for 8 sciedion Buhesd

ATechCalc 3.0

.I'-_

et i R TS

—
hmm B . *
| Head bir gt af ded Taee e poe shire o

$1 4 . i et :

3) Define the characteristics of the medium / fluid. (See Chapter C3)
—> Select medium type and choose air, and fill in all data such as temperature and velocity

Calculation of U-R for @ ouirrior Bulkhesd

S — =
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4) Define Climate conditions. (See Chapter C4)

Gl wabaies o UR Vi 0 paeraln’ bt
aTechCalc 30 o iy ke
B $
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the steel bulkhead (6 mm):

Please, note the insulation solution must be as Insulation inside

5) Define 1 version of Insulation System. (See Chapter C5) and and include the thickness of

i kst s, ol LR et e B betand
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6) Output results. (See Chapter D)

o~ Summary of results [Versions)

Uninsulas  Version 1 Comparison

Uakue QL35 WM
Rvalue. 275 fm
e (Faaigan ) SS1E56 WMt 6 TT W S04 T8 W

Healfiow (Araa nsuisted) <519 56 Wit G677 wamt 500 T Wit
Todal heatiow 51156 W £ W S04 TE W
Tsurisce Fal b WeTC

Results: U value: 0,36 W/m2K

Next Steps: Perform the same calculations for winter conditions

#  Summarny of results {Versions)

Uninsulated Version 1 Compasisen

U-value 03 WamiE)
R-valug ER it
Heathow (Heatloss) ITRed Wt 912 wWimt G396 Wm*

Heathow (Ared insulated)  TT2 S0 Wit 872 Wmt TED. 10 Wim*
Total heatficw Fresow ST T8 W
Tosantate ek e 435

Results: U value: 0,34 W/m2K

Results without the influence of stiffeners and pins
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G. DISCLAIMER

The data output from TechCalc Online (“Tool”), provided to you, is based on calculations using
design criteria that you have provided for input into the Tool. ZUB Systems, does not warrant
or guarantee the accuracy of the data generated by using the Tool nor does it represent that
such data output is free of all errors. The User assumes and bears the sole and exclusive risks
of using the data output generated by the Tool. In no event shall ZUB Systems be liable for
any direct, indirect incidental, special or consequential damages however caused and on any
theory of liability, whether in contract, strict liability, or tort (including negligence or otherwise)
arising in any way from the use or inability to use the data output generated from the Tool.
This disclaimer of liability applies to any and all damages or injuries, including but not limited
to those caused by any failure of performance, error, omission, interruption, deletion, defect,
delay in operation or transmission, computer virus, communication line or connectivity failure,
theft or destruction or unauthorized access to, or alteration of, any data, whether for breach of
contract, tortious behaviour, negligence or any other cause of action.

Purpose. The results of TechCalc Online are strictly limited to provide thermal calculations only
based on the formulas and conditions given by the relevant technical standards ISO 12241, VDI
2055 and ASTM C 680. It is not a tool suitable for placing orders. In particular, the program is
not designed to calculate the amount of material needed. Calculation results are based exclu-
sively on entered values and conditions given by the User and within the scope of the TechCalc
Online calculator. Real life conditions can be subject to change with various ambient and ope-
rational factors influencing such as radiation, wind speed, relative humidity, hours of operation,
medium temperature and pressure etc... The Uses can enter their own data (products, climate
data, medium data, etc.) in the database at their own responsibility and then export it to his
computer for saving and import it back into the program when he starts the program in the
browser again. The final intended use of insulation products taken for thermal calculations
inside the TechCalc Online calculator must be verified by the User on the basis of the insula-
tion specification and latest technical data given by the insulation manufacturer. It might be
necessary for the User to seek support from a qualified technical expert in the context of the
aforesaid verification.

Liability. TechCalc Online calculator is provided only for thermal calculations purposes. The
availability of the calculations service TechCalc Online is not an offer, and its use does not
represent or generate any declaration with binding legal effect by either Party, nor create a
contract or an information agreement or a consultancy agreement.

To the fullest extent allowed by applicable law, the editor of the website shall not be held liable
for damages of any nature whatsoever suffered by the User or third parties arising directly or
indirectly from its use including any commercial or financial loss, loss of profits, goodwill, use,
cost of procurement of substitute goods or services, or other intangible losses. The liability
exclusion abovementioned will, however, not apply to damage attributable to wilful actions by
the editor of the website, his legal representative or vicarious agents or to damage to life, bo-
dily injury or health where the respective breach is due to a wilful or negligent breach of duty
by the editor of the website, his legal representative or vicarious agents.

Privacy Policy. Service Provider will only collect online data that is technically necessary for
Service Provider to display the website in a correct way. These data are deleted when closing
the browser. When using TechCalc Online, no cookies are set to track User behaviour. The col-
lected data transmitted to Service Provider server are called “server log files”.

107



SAINT-GOBAIN

Saint-Gobain ISOVER
Tour Saint-Gobain
12 place de I'lris
92096 La Défense Cedex - France
www.isover-technical-insulation.com

The information given in this brochure is based on our current knowledge and
experience. If any information is incorrect this is not deliberate or grossly
negligent. This document is not continually updated and we cannot be held
responsible for any unintentional errors. For the most up-to-date information,
please visit our website: www.isover-technical-insulation.com

Graphic design: Délicate Essence - 0142723676 - 2025



