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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”

	› Access with user name (e-mail address and password) 
– Full version of Isover TechCalc 3.0: Click “Log in”
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B.	HOME SCREEN

Application Selection:  
HVAC – Industry - Marine

Open an existing TechCalc  
file (.json)

Select your language

Other functions 
(see chapter ‘e’ for further 
details)

1

Every time you start Techcalc you will arrive to this 
«Home’screen»

1
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B.1 APPLICATION 
SELECTION

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

You have 3 choices:

HVAC
 

INDUSTRY
 

MARINE
 

HVAC: Applications relative to the heating and cooling systems. Focus 
in ducts, pipes and walls thermal calculations.

INDUSTRY: 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.

MARINE: 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’)
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B.2 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:

 

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.3 LANGUAGE SELECTION  
& DATABASE SELECTION

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
	› Italy
	› 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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DATABASE SELECTION EXAMPLES:

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

Click Language to change 
language

Click database to change 
Country Database

Click Unit system to change 
the units for calculations:

2 options:
	› International system of Units 
(SI)

	› 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: 

1
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Go through: once that all your data is correct, 
in each step, confirm and go to the next step by 

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:

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  

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

 

1
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C.1 COMPONENTS

You can create up to 6 different components:

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, ISO 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:

Inputs requirement changes depending on the component selection.

PIPES OR 
CIRCULAR 

WALLS RECTANGULAR 
DUCTS

CYLINDRICAL 
TANKS

CUBICAL 
TANKS

CYLINDRICAL 
TANKS
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Select an 
orientation: 
select the 
orientation of 
your pipe

 

Information note appears for clarification:

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

PIPES

Length (m): 
length of your 
pipe or duct in 
meters

 

Area insulated 
(m2): area 
around your 
insulation once 
it is in place in 
square meters

 

Selection: you 
can deploy the 
list and you can 
choose among 
these values:

Outside diameter 
(mm): outside 
diameter of your pipe in 
millimetres.

Area uninsulated (m2): 
area around your pipe before 
increasing the diameter with 
insulation in square meters your 
pipe in millimetres.

DN and NPS are da-
tabases containing the 
right external diameter 
for each kind.
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WALLS

Length (m): 
length of your 
wall in meters

Height (m): 
height of your 
wall in meters 

 

Area 
uninsulated 
of version 
0 (m2): area 
around on your 
wall before 
increasing the 
perimeter with 
insulation in 
square meters 
(bare wall) 

Area insulated of version 1 
(m2):  area around your insulation 
once it is in place in square meters 
for version 1.

Select an 
orientation: 
select the 
orientation of 
your wall

Horizontal indoor  It is necessary to choose the direction of 

gradient of temperature

Vertical Indoor

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)

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.

PIPES

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 

side)

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

Length (m): 
length of your 
duct in meters 

Height (m): 
height of your 
wall in meters 

 

Area uninsulated of version 0 (m2): 
area around your duct before increasing 
the perimeter with insulation, in square 
meters (bare duct)

Area uninsulated of version 
0 (m2):  area around your duct 
before increasing the perimeter 
with insulation, in square meters 
(bare duct).

Select an 
orientation: 
select the 
orientation of 
your duct

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.

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.

Width (m): 
width of your 
duct in meters  
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CYLINDRICAL 
TANKS

Outside 
diameter (m):
outside 
diameter of 
your tank/vessel 
in meters

Height (m): 
height of your 
tank/vessel in 
meters 

 

Area 
uninsulated of 
version 0 (m2): 
area around 
your tank/vessel 
before increasing 
the diameter 
with insulation 
in square meters 
(bare cylindrical 
tank)

Uninsulated area 
of version 1 (m2):  
uninsulated area around 
your tank/vessel when you 
decide insulation only in 
top, side or bottom

Insulated area of version 
1 (m2):  area around your 
insulation once it is in place in 
square meters for version 1

Select an 
orientation: 
select the 
orientation of 
your tank

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.

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 

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)).

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

Length (m): 
length of your 
tank/vessel in 
meters 

Height (m): 
height of your 
tank/vessel in 
meters 

 

Insulated area 
of version 
1 (m2):  area 
around your 
insulation once 
it is in place in 
square meters for 
version 1

Uninsulated area 
of version 1 (m2):  
uninsulated area around 
your tank/vessel when you 
decide insulation only in 
top, side or bottom

Area uninsulated of version  
0 (m2): area around your tank/vessel 
before increasing the dimensions 
with insulation in square meters (bare 
cubical tank) insulation in square 
meters (bare cylindrical tank)

Select an 
orientation: 
select the 
orientation of 
your tank

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.

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)).

Width (m): 
width of your 
tank/vessel in 
meters 

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.
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SPHERICAL 
TANKS

Outside 
diameter (m):
outside 
diameter of 
your spherical 
tank/vessel in 

Area insulated 
of version 1 
(m2): area around 
your insulation 
once it is in place 
in square meters 

Area uninsulated of version 0 (m2):  area 
around your spherical tank/vessel before increasing 
the diameter with insulation in square meters (bare 
spherical tank)

Select an 
orientation: 
select the 
orientation of 
your tank

Only for outdoor: It is necessary to choose the 
direction of free convection air flow compared with 
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
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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:

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.

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.

	› 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 
(0ºC/32ºF)

	› Economic cost
	› Energy efficient class (EN 17956)

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 ISO 12241:2022 depen-
ding on the choice made. 

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

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 methods.

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.

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 
(0ºC/32ºF)

	› Economic cost
	› Energy efficient class (EN 17956)

C.2-1.I HEAT LOSS/GAIN  
AND SURFACE TEMPERATURE 

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

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:

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

Heatflow (Heatloss) W/m or W/m2

Heatflow (Insulated version area) W/m2

Total heatflow (Heatloss) W

T-surface °C
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C.2-1.II 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, 5 and 7.

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

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

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/m2
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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:

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 >=1; 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 yield of your 
system. TechCalc will calculate it automatically.

Currency:  you 
can select any 
currency in the 
world. Select the 
one you want 
just by clicking 
on it.

Heating system:  you can select any currency in the 
world. Select the one you want just by clicking on it.
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Energy source CO
2
-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 Öko-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.html, 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,oil,water nuclear 
power plant).

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

CO
2
 emission/certificates price (EUR/ton): You can fill in with your own 

average price of CO
2
 emissions

As an output you will have the following:

Energy consumption (nº hours/year) kWh/a

Operational costs 
(Energy price EUR/kWh)

EUR/a

CO
2
 emission (kg CO

2
/kWh) kg/a

CO
2
 emission/certificates costs EUR/a

Insulation costs EUR

Payback time a

Heatflow (Heatloss) W/m or W/m2

Heatflow (Insulated version area) W/m2

Total heatflow (Heatloss) W

T-surface °C
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C.2-1.III 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 ºC
	› Heat capacity in kJ/KgK
	› Mass flow rate in kg/h, If you clicked it.

If you clink on “Volume flow rate”, it is necessary to fill additional data 
with density “ρ” in kg/m3  and “velocity” in m/s

Other option is to choose the characteristics of 
the flowing medium in the database, or include the 
characteristics of the flowing medium in the medium 
Database. See How to manage TechCalc databases 
later on.

With this method you will 
calculate the tempera-
ture drop in your medium 
between the beginning 
and the end of your pipe 
or duct.
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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 = ∞
	› Gazeous / fluid with hi < ∞. It is necessary to fill in the value of  Kinematic viscosity m2/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.

Axial temperature change 
of the flowing medium

 °C

T-final medium  °C

As an output you will have the following:

Heatflow (Heatloss) W/m or W/m2

Heatflow (Insulated version area) W/m2

Total heatflow (Heatloss) W

T-surface °C
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C.2-1.IV TEMPERATURE CHANGE 
OVER THE TIME 

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

	› Temperature medium in ºC
	› Standstill period in minutes.
	› Heat capacity in kJ/KgK
	› Density in kg/m3

	› Volume percentage in %

With this method you will 
calculate the temperature 
drop in your medium after 
a certain amount of time 
(minutes).

Other option is to choose the characteristics of 
the flowing medium in the database, or include the 
characteristics of the flowing medium in the medium 
Database. See How to manage TechCalc databases 
later on.
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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 = ∞
	› Gazeous / fluid with hi < ∞. It is necessary to fill in the value of  Kinematic viscosity m2/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.

Temperature change in X minutes  °C

T-final medium  °C

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

As an output you will have the following:

Heatflow (Heatloss) W/m or W/m2

Heatflow (Insulated version area) W/m2

Total heatflow (Heatloss) W

T-surface °C



29

ISOVER TECHCALC 3.0 GUIDE - Thermal calculation software

C.2-1.V MOISTURE ACCUMULATION 
ON A COOLING COMPONENT 

All calculations are done following formulas given in the German standards 
VDI 2055, chapter 5.3 and AGI Q 112. In the step 3 you will have to fill in 
additional data:

	› Temperature medium in ºC
	› Operational hours (hours/year)
	› Relative humidity inside in %

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

With this method you will 
calculate the amount of 
moisture ingress in the 
system due to water va-
pour diffusion effect in 
your insulation system (sd 
and μ values).

You can also include the medium data through the da-
tabase, or by Medium Type (seen in previous sections)
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 
to VDI (X h)

kg/m

Moisture accumulation rate defined by 
AGI Q112 (X h)

kg/m3

Heatflow (Heatloss) W/m or W/m2

Heatflow (Insulated version area) W/m2

Total heatflow (Heatloss) W

T-surface °C
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C.2-1.VI CALCULATION 
U-R VALUE 

	› R: Thermal Resistance of insulating material. Formula used: R = d/λ 
(m2K/W)

	› U: Thermal Transmittance of the insulation system. Formula used:  
U = 1/((1/hi)+R+(1/he)) (W/m2K

With this method you will 
calculate U and R values 
of your system.

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/m2

Heatflow (Insulated version area) W/m2

Total heatflow (Heatloss) W

T-surface °C
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C.2-1.VII TIME IT TAKES FOR  
THE WATER INSIDE COMPONENT 
TO FREEZE (0ºC/32ºF)

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 0ºC. You will have to provide additional data:

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

With this method Tech-
Calc will calculate the 
time it takes the water in-
side a component to get 
freeze, at 0ºC. This calcu-
lation method is only avai-
lable for pipes.

Freezing Time min

Heatflow (Heatloss) W/m or W/m2

Heatflow (Insulated version area) W/m2

Total heatflow (Heatloss) W

T-surface °C

Heat capacity of water m
w
 C

pw
J/K

Heat capacity of the pipe m
p
 C

pp
J/K
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C.2-1.VIII ECONOMIC COST 

With this method Tech-
Calc will calculate the 
economy chart based on 
insulation thickness vs to-
tal cost (energy plus insu-
lation system). The aim of 
this chart is searching the 
economic thickness and/
or the energy efficiency 
thickness.

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

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

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

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:
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Currency: you can select any currency in the world. Select the one you want just by clicking 
on it. 
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/kWh, as it is selected as default value. 
Actual energy cost (/kWh): This is the result of your energy cost and the yield 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:

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

Heatflow (Insulated version area) W/m2

Total heatflow (Heatloss) W

T-surface °C
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C.2-1.IX ENERGY EFFICIENT  
CLASS (EN 17956) 

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.

As an output you will have the following:

Heatflow (Heatloss) W/m or W/m2

Heatflow (Insulated version area) W/m2

Total heatflow (Heatloss) W

T-surface  °C

Energy efficient class (EEC) Optimum, From A to G

Max heatflow W/m or W/m2
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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

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.

Within this calculation method you will obtain the 
minimum insulation thickness for the scenario you have 
created, including your insulation selection. 
 
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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C.2-2.I 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:

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/m2

Heatflow (Insulated version area) W/m2

Total heatflow (Heatloss) W

T-surface °C

With this method Tech-
Calc will calculate the 
economy chart based on 
insulation thickness vs to-
tal cost (energy plus insu-
lation system). The aim of 
this chart is searching the 
economic thickness and/
or the energy efficiency 
thickness.
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C.2-2.II MAXIMUM SURFACE 
TEMPERATURE

Minimum insulation thickness (Total) mm

Heatflow (Heatloss) W/m or W/m2

Heatflow (Insulated version area) W/m2

Total heatflow (Heatloss) W

T-surface °C

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 
(ºC):

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:
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C.2-2.III BOTH

When selecting this option, you will find two fields to fill in, Max. Heat flow 
rate (W/m or W/m2) and Surface temperature (ºC):

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/m2

Heatflow (Insulated version area) W/m2

Total heatflow (Heatloss) W

T-surface °C
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C.2-2.IV PREVENTION 
CONDENSATION OUTSIDE

Heatflow (Heatloss) W/m or W/m2

Heatflow (Insulated version area) W/m2

Total heatflow (Heatloss) W

T-surface °C

Within this option, Tech-
Calc will calculate the mi-
nimum thickness required 
to avoid condensation 
outside the system.

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

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

As an output you will have the following:

Minimum insulation thickness (Total) mm

Dewpoint temperature outside ºC

Max. rel. Humidity %

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

Heatflow (Heatloss) W/m or W/m2

Heatflow (Insulated version area) W/m2

Total heatflow (Heatloss) W

T-surface °C

Within this option, Tech-
Calc will calculate the mi-
nimum thickness required 
to avoid condensation in-
side the system.

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

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:

As an output you will have the following:

Minimum insulation thickness (Total) mm

Dewpoint temperature inside ºC
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C.2-2.VI ENERGY 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/m2

Heatflow (Insulated version area) W/m2

Total heatflow (Heatloss) W

T-surface  °C

Energy efficient class (EEC) Optimum, From A to G

Max heatflow W/m or W/m2
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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 = ∞, 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):

You can select from the ‘Catalogs’ (1) first the kind of medium (liquid or gas) and then select from 
the ‘Mediums’ list (2) the medium you want. On the right you have medium information (3). 

Once the medium has been selected, click on 

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

1 2 3
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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 = ∞
	› Gazeous / fluid with hi < ∞. It is necessary to fill in the value of  Kinematic viscosity m2/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.

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:

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:

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

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

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 
just need to click on this icon:

After clicking on this icon you will find:

After selecting a climate condition, just click on  
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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:

Cladding proposed for your system

Wall of your component without insulation and without cladding

For the cladding proposed in your system, 1  , you can either introduce an emissivity value (ε) 
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:

After selecting selecting a cladding, just click on 

1

1

C.5 INSULATION 
SYSTEM
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For setting an emissivity value for the bare wall of your component, you 
only have the possibility of introducing it in the field  . 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:

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

Insulation 
material choice

Thickness for 
each layer

Edition tools:

Copy layer

 Delete layer

Selection for insulation materials 
tested under ISO 8497 standard 
(cylindrical)
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After clicking on the ‘+’ symbol you will arrive to the material selection place in the database:

 

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’.

ΛAV

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:
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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 (λ(θm)) does not need any kind of correction over declared values.

Example for ISO 8497 and ISO 12667 products:

ISO 8497:  

ISO 12667:  

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:

 

 

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

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: 

 

 

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

FΔθ doesn’t need to be introduced in this step because TechCalc is always 
integrating (except if λm 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.

C.6 THERMAL BRIDGES 
(OPTIONAL)
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For having access to this step you need to click on the marked area (Thermal Bridges):
 

 

Once you click on it, you’ll arrive to this screen:

Δλ factor (real 
thermal bridges)

F factor Hangers
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F FACTOR

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

 

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

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:
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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).

ΔΛ FACTOR

To select the thermal bridges of your system click on:

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

Here you have to choose between:

	› Direct input: you can set directly the Δλ 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:
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If you would select the ‘Database’ option, you will access to this screen:

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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Hangers:

There is another kind of thermal bride you can add out of the standard Δλ 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’:

 

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

Your thermal 
bridges list

Total value as a result of your 
thermal bridge definition
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You will have guidance by clicking in the ‘ISO 12241 Table A.1 (pdf)’, where you will find a list 
of equivalent lengths for different scenarios:

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:
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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 A14:

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:

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..

C.7 ECONOMY (OPTIONAL)
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D. OUTPUTS

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’.

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

Graphical output: 
picture with solution 
selected and all the 
data link to it

Output secondary data: 
all the data used for the 
calculation setting is 
available in this section

Output main results: a sum-
mary of the different thermal 
related calculations. It will 
change depending on the cal-
culation method chosen (see 
c2.- Calculation methods)

D1. ON SCREEN

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

1

1
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Output selector: you can choose different outputs and comparisons between solutions selec-
ting or deselecting insulation versions

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.

Eg: Comparison between Uninsulated and Version 13

Eg: Comparison between Version 1 
and Version 2
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OUTPUT MAIN RESULTS

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

OUTPUT SECONDARY DATA

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

INSULATION SYSTEM
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MEDIUM

CLIMATE

THERMAL BRIDGE

ECONOMY

PROJECT SUMMARY
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GRAPHICAL OUTPUT

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

Solution graph: 
component 
view with the 
layers used for 
insulation 

Case data: summary of 
scenario data  

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

Save button:  clicking on 
‘Save’ this detailed view 
as .PNG file will be down-
loaded to download folder
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You can select between two kinds of files, .PDF (Short, Component or Full report) or .RTF (text 
report).

D2. PRINT OUT

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”.

In this one-page report you will find 
information related just to the com-
ponent (see ‘Component selector’) 
and insulation system chosen on 
the screen (see “Insulation System”) 
The report is split in three main 
parts:

	› Boundary Conditions: In the 
upper part of the page of the 
report is used to show which are 
the boundary conditions taken 
into account for the calculations 
(all the inputs made through steps 
1-5) together with the calculation 
method, and the chosen 
component and 

	› 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 
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 
conditions taken into account for 
the calculations (all the inputs 
made through steps 1-5).

	› Insulation System Version: 
second part is dedicated to the 
more relevant information linked 
to the different insulation system 
created. Information about 
thermal bridges defined is also 
shown, including F factor and Δλ 
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

	› Insulation Products Specification: 
fourth part is dedicated to 
describe the thermal properties 
of the insulation products used 
in the different defined insulation 
systems.
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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:

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:

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)

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

E.1 NEW PROJECT



ISOVER TECHCALC 3.0 GUIDE - Thermal calculation software

70

E.2 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.3 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.



71

ISOVER TECHCALC 3.0 GUIDE - Thermal calculation software

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:

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:
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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 (ºC): 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 (ºC): 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 ºC)’. (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:
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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.

Min temperature inside (ºC): 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 (ºC): There are 6 fields for mean temp in ºC. 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:

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:

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:



75

ISOVER TECHCALC 3.0 GUIDE - Thermal calculation software

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:

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:

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:

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:

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.
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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.

Just as a remark, you can 
choose any image file you 
want to place a logo 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:

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:

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:

E.6 CHANGE
UNITS

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

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

Examples of different steps using IP units:
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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 Outdoor (*)
	› Fluid: Steam at 210ºC, 19 bar pressure, and 25 m/s of velocity of steam
	› Climate Conditions: Ambient temperature  25ºC & 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 of1 00 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 C.1- Components – Pipes)

(*). 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)

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
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4) Define Climate conditions. (See Chapter C4)

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

6) Output results.  (See Chapter D)
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Version 1 
 U TECH Pipe Section MT 4.0 – 60 mm – 

Energy efficiency Class D

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

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/m3

	› Climate Conditions: Ambient temperature  25ºC & 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 0 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 C.1- Components – Cylinders)

(*). 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

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/m3

Create a new medium in a new catalog
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4) Define Climate conditions. (See Chapter C4)

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
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VERSION 2: 2 layers of U TECH Slab MT 3.0 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 clad-
ding
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6) Output results.  (See Chapter D)

For Roof:

For Wall

Project Summary
For Version 1 (Active)

For Version 2

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 250ºC; hi-Value: ∞ W/(m2K)
	› Climate Conditions: Ambient temperature  25ºC
	› Insulation solutions to be compared:

•	Version 1: TECH PIPE SECTION MT 4.1

Calculation: Minium insulation thickness to be Energy efficiency class C

Steps to solve the problem:

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

(*).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

3) Define the characteristics of the medium / fluid.   (See Chapter C3)
 Select standard fluid with temperature at 250ºC
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4) Define Climate conditions. (See Chapter C4)

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

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



ISOVER TECHCALC 3.0 GUIDE - Thermal calculation software

94

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 × 200 mm (width × 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 C.1- Components – Duct)
Choose HVAC market, and introduce the data of the air duct and winter conditions.

(*). 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

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)

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

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.

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:

For prevention condensation outside: at least 1 mm of insulation solution
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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.
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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 × 300 mm (width × 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 C.1- Components – Duct)
Choose HVAC market and introduce the data of the Climaver duct and summer conditions.

(*). 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)

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

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.
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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 Alu1. First layer naked and second 
layer with Aluminium foil.

Steps to solve the problem:

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

(*). 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

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)

5) Define 1 version of Insulation System.  (See Chapter C5) and and include the thickness of 
the steel bulkhead (6 mm):
Please, note the insulation solution must be as Insulation inside
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6) Output results.  (See Chapter D)

Results: U value: 0,36 W/m2K

Next Steps: Perform the same calculations for winter conditions

Results:  U value: 0,34 W/m2K

Results without the influence of stiffeners and pins
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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”.

G. DISCLAIMER



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 G
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