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New user interface
01
Released with KULI 18



• More and more component types 
and functions have been added

• Effect on UI and workflow

Challenge…
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New UI released with KULI 18

4/18/2025
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KULI fmu pro
02
Released with KULI 18.1
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• Know a lot about their components

• Want the OEMs to use their components

• Want to keep design know-how privately

• Use KULI software

Suppliers
• Know a lot about systems and have data

• Need components from suppliers

• Want to use these components in their system simulations

• Use ANY simulation tool

OEMs

Simple component testbench model System model in any simulation tool

How?

(Tesla Model Y: Wikimedia, DestinationFearFan, Own Work)

KULI fmu pro
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OEMs

• The KULI component is exported as an FMU (Functional Mock-Up Unit)

• The FMU is an encrypted black box that keeps the design details hidden

• The FMU can be used for simulation in any tool supporting the FMI standard

• OEMs can use their existing simulation tools without workflow changes

• The FMU performs according to supplier specifications

• Accidental model changes are prevented, providing safe and accurate results

Suppliers

KULI fmu pro
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Case study 
KULI fmu pro
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• You are a cooling components supplier:

− You have received an RFQ for a cooling 
package (CRFM = Condenser-Radiator-Fan-
Module) from an OEM partner

− Based on the provided requirements and 
boundary conditions you have assembled a 
cooling package that matches the RFQ

− You have validated this by simulation with 
your development tool KULI

• Your customer is an OEM:

− He has a complete vehicle simulation 
model covering all scenarios needed for his 
specific development workflows

− This is set up in any simulation tool… not 
necessarily KULI

− Now your customer wants you to provide all 
the information that is needed to test your 
virtual cooling package within his vehicle 
simulation model…

Supplier - OEM

This is a perfect application for KULI fmu pro
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CRFM package for FMU

Create a
KULI model

Define the FMU
using the FMU

Generator

Encrypt the model
and send it to your

customer

Uses the encrypted 
FMU in any

simulation tool

Radiator

Condenser

Fan
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CRFM package for FMU

Inputs Outputs

Create a
KULI model

Define the FMU
using the FMU

Generator

Encrypt the model
and send it to your

customer

Uses the encrypted 
FMU in any

simulation tool

• Decide what the user can control and see from the sim. results,
• and define inputs and outputs accordingly,
• with the combination of COM objects, sensors and actuators.
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CRFM package for FMU

Create a
KULI model

Define the FMU
using the FMU

Generator

Encrypt the model
and send it to your

customer

Uses the encrypted 
FMU in any

simulation tool
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CRFM package for FMU

Create a
KULI model

Define the FMU
using the FMU

Generator

Encrypt the model
and send it to your

customer

Uses the encrypted 
FMU in any

simulation tool

KULI fmu pro
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CRFM package for FMU

Create a
KULI model

Define the FMU
using the FMU

Generator

Encrypt the model
and send it to your

customer

Uses the encrypted 
FMU in any

simulation tool
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HVAC, transient and UI improvements

03
Released with KULI 19



Improved Mollier-Chart
KULI 19
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As soon as there is a refrigerant/ steam circuit available in the simulation 
model the chosen medium is depicted in the Mollier charts window:

Mollier Charts in KULI

• In such a Mollier chart the saturation 
line of the refrigerant (in this case 
R134a as written at the top) and some 
isothermal lines are drawn

• Additionally, the mouse can be used as 
cursor to visualize enthalpy, pressure 
and temperature at a specific point

• This is a nice addition to the already 
available refrigerant properties 
calculator (Tools – Refrigerant 
properties)



Disclosure or duplication without consent is prohibited20

During the simulation, the window as usual shows the process of balancing either in the 
operating point under investigation or the whole transient simulation over time

Mollier Charts in KULI

Labels at important points of 
the circuit (entry and exit of 
compressor and all active 
expansion valves) 

Legend that lists all active 
components and other 
drawn lines that are 
important
(either the ID or the inserted 
comment, depending on 
what is shows on the tab 
Circuits/Air Path)

Information regarding the 
simulation process
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Mollier Chart in KULI lab



Variable transient time steps
KULI 19
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Variable Time Steps
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• KULI now fully supports variable time steps
• Variable time steps can be set using the Timestep and Timestep AC/ST actuators
• Ideal for setting different time steps e.g. in soaking phase and in driving cycle phase



Variable Time Steps in KULI lab
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Big time step (soaking) Small time step



ACPHE Improvements
KULI 19
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Calibration & (Quick) Calculation

Disclosure or duplication without consent is prohibited26

Improved
calibration & 
calculation

Improved handling
of quick calculation
mode



New Status Tab
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New Status tab

Table listing current problems and 
pointing to location of problem



• ACPHE can now be used in coolant circuits
being simulated by the dynamic solver

• Initial temperature for coolant inside the
component can be set

• Initial temperature and fluid volumes can be
viewed in KULI lab

ACPHE and Dynamic Solver
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UI Improvements
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Improved “Add/remove connectors”:
• Easier and quicker user interaction
• Manage sensors and actuators for multiple components 

at once
• Dock-able window
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Under Development - Air side Representation

04



• Support of modelling with simplified workflows and user interface
• Reduce effort and time for setting up simulation models and make variants
• Make it easy for the users to setup components in a good quality
• Get a clear understanding in which quality the component data are used in the simulation

Targets in the Development
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• Split into two windows: Geometry and Air Path
• Fully integrated into the existing KULI framework
• Improved user experience for rotating, shifting, and 

standard views
• Detailed information available for each component
• Passenger compartment

• Clearer representation
– Geometry variants
– Different numbers of seat rows

• Additional information at every inlet and outlet

3D view
Air side Representation
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• Enhanced Air Path Setup Workflow

• Improved setup using mouse interactions
• Simplified component connections
• Easy definition of blocks

• Clearer information about the air path (Ambient)

3D view
Air side Representation

Disclosure or duplication without consent is prohibited33

Ambient

Ambient

From ambient

To ambient
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Under Development - Better modelling support

05



• Multiple outlets in the simulation model
− Reduction of modelling effort
− Simplifying of model
− Makes it easy to set up model variants with 

different boundary condition (e.g. different 
driving cycles)

• Parameter naming in the component data and 
reusing in the simulation model leads to a clear 
understanding of data dependencies

N-maps
Better modelling support
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Component file

Parameter window

Circuits / Air path

Volume flow

Volume flow 2

Torque

Temp 1

[Nm]

No

Volume flow

Temp 1

Value 4Dimension 1



− Easy generation of oils in KULI based on Ubbedlohde-Walther Transformation with only few information

Media file generator
Better modelling support
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Motul DEXRON IID 

Ubbelohde-Walther Transformation
( ) zTmKz

TmK

−=↔⋅−=+
⋅− lg1010    lglglg νν

Oil_media_file.dat

https://motul.incony.de/media/motulData/DO/base/dexron_iid_en.pdf



− Reusability of interface data in different simulation 
models

− Easier transfer of interface data to other simulation 
models

− Sharing existing interface
− Reduction of necessary in- and outlets

• User defined outlet parameter in the simulation model
• Specification of constant values directly in the component

From Python controller to Python controller component
Better modelling support
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CTRL

Adding to Simulation model



• Simplification of workflows
− Regression of pressure loss and heat transfer
− Display of maximum theoretical limits 

(for Heat transfer)
− Approximation of data based on other component 

performances
• Visualization of input data
− Ability to open multiple 2D charts simultaneously

->That makes it possible to see changes in the
provided data immediately

• Clear interpretation of data usage
− Inter- and extrapolation method specification for 

simulation only in the component data
• Improved UI handling of 2D charts for better 

user experience

Component data
Better modelling support
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Starting Regression

Starting Approximation

Changing of component properties updates the opened charts
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