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Introduction

• Designed to facilitate parameter 

calibration of Modelica models within 

Modelon Impact

• Optimization problem that finds the set of 

parameters that minimize the difference 

between reference values and the model 

output

• Currently in beta-stage and subject to 

change

Calibration 1.0 Library
Part of Modelon’s 2024.2 Release
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End-to-end workflows
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• VaporCycle.Experiments.HeatPump

Heat pump HX calibration 101
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• Gas, vapor or fluid in a pipe…

– Pressure loss along the pipe

– Exchanges heat over walls

• Basic model example:

– Pressure drop – need to guess “friction factor”:

– Heat transfer – need to guess “heat transfer coefficient”

Heat pump HX calibration 101: HX as set of pipes
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• Input: approximated heat transfer and 

friction coefficients

• Measurements are done for a set of 

different Operating Conditions

– Temperatures inside/outside

– Desired cooling (or heating) effect

• Calibration: find correction factors so 

that model and experiments agree

Heat pump HX calibration 101: 
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Workflow overview

Pre-processing:

•Model to be calibrated

•Baseline result

•Reference result

Open Model

Select:

•Baseline Result

•Reference Result

•KPIs to calibrate
•Calibration parameters

Run calibration

Output: 

•Calibrate function result

•Calibrated parameters

•HTML report
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Model to be calibrated

• Definition:

– The model to be calibrated, i.e., the model to be executed with the calibrate function.

• Generation:

– Model authoring is done using regular Modelon Impact features.

– If reference result comes from a high-fidelity simulation, then it is recommended to have the 

same test bench model with a replaceable component in both cases.
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Baseline Result

Definition:

Baseline Result is a single case result that defines the analysis to be 

calibrated, that is:

• Custom-function (dynamic, steady-state, other custom)

• Custom-function parameters (e.g., start time, stop time)

• Model parameterization (modifiers) 

- not recommended, these should be stored in the model

• Simulation settings, etc.

Generation:

• Execute experiment for model to be 

calibrated with desired settings and default 

values of calibration parameters

Assumptions:

• Calibration parameters are independent 

and settable on the model
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Reference Result

Definition:

The Reference Result is a (Multi-Case) experiment result that contains the desired model output 
at a number of different operating conditions.

Generation:

The reference result can be generated by either:

• Executing an experiment (typically with a model of higher fidelity)

• Uploading data as result via the Reference file loader app

Assumptions:

• Operating conditions for each case are set via experiment modifiers (parameterization object)

• Variable names in the reference result matches their counterparts in the model to be 
calibrated
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Generate Reference Result

Options:
1. Load CondenserCalibrationData from the 

library’s Resource folder, using the custom 
function ‘Generate Reference Results’

2. Use ‘Reference file loader’ App to load 
calibration data from local drive
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Reference Result Generation: Reference file loader App
Step 1: Select baseline result

• To be able to deduce what 
content is parameters and 
what is KPIs (reference 
output), a compiled model is 
needed.

Step 2: Upload measurement file

• Mapping of data to reference result based on 
baseline result.  

Step 3: Generate reference result

• Identify Label colum
• Click button to generate the reference result. 
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Reference Result Generation: File format

• Variable names + Label column in first row
• Values for cases in rows
• Operating conditions and reference output mixed – will be deduced by model.
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Reference Result Generation: Model Execution

Generation:

- Any model can be used to generate a result to be used as reference result

- In practice, a test-bench model would be used where the component to be 

calibrated would be replaced (high fidelity -> low fidelity) between the reference 

result generation and the calibration.

- Operating conditions and KPIs to calibrate are then naturally shared via the test-bench model
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Open Model
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Select Baseline Result (CASE)

Select:

•Baseline Result

•Reference Result
•KPIs to calibrate

•Calibration parameters
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Select Reference Result

Select:

•Baseline Result

•Reference Result
•KPIs to calibrate

•Calibration parameters

Assumptions:
- Variable names from results must coincide
- Operating conditions are saved in the 

parameterization object

• Can come from:

– Result from any model

– Result from uploaded measurement 

file
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Select KPIs to calibrate 

Select:

•Baseline Result

•Reference Result
•KPIs to calibrate

•Calibration parameters

• Via variable list custom function parameter

• Assumptions:

– “Nominal” attribute in model is used to weight KPI output

Dependencies:

• User-friendly selection requires addition to 

experimentation app.

Variables are filtered 
from the model
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Select Calibration Parameters

Select:

•Baseline Result

•Reference Result
•KPIs to calibrate

•Calibration parameters

• Via variable list custom function parameter

• Assumptions:

• “min” and “max” attribute in model are 
used to set bounds

Dependencies:

• Variable list custom function parameter

• User-friendly selection requires addition to 
experimentation app.

Variables are filtered 
from the model
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Select Calibration

Select:

•Baseline Result

•Reference Result
•KPIs to calibrate

•Calibration parameters
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Run calibrate function

Run baseline simulation for all cases

Run calibration
(run all operating points and calculate the 
objective function as the weighted sum of 
square errors for each iteration)

Run simulation with the calibrated parameters
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Calibration function result

• Summary 

• Calibrated cases

• Html-report accessible via Artifacts list
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Summary result

Baseline and reference results 
included for easy comparison

Top level variables and parameters 
correspond to the calibrated 
values. 
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HTML report

• Contains:

– Comparison of KPIs between initial and final calibration parameter values.

• Accessed via Artifacts “preview” feature
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Demo:

– Calibration.Examples.CoupledClutches

– Calibration data

– Generated report



©2022 Modelon. All Rights Reserved.

Hands-On

Part 1: Fin-and-Tube Heat Exchanger Calibration

– Calibrate friction and heat transfer coefficients with a series of operating conditions

– Help Center Tutorial: Calibrate a model - Help Center (modelon.com)

Part 2: Hydrogen Tank Dynamic Calibration

– Demonstrate another workflow using the Calibration library to calibrate parameters with 

dynamic experimental reference data

– Calibrate the heat transfer coefficients for a hydrogen storage tank to match experimental 

results of the pressure and temperature response to applied heat flux

– Published workspace: Impact workspace: TankCalibrationWorkshop 

– Find clickable links here: https://help.modelon.com/latest/innovate/innovate2024/

https://help.modelon.com/latest/tutorials/calibrate_heat_exchanger/
https://help.modelon.com/latest/tutorials/calibrate_heat_exchanger/
https://help.modelon.com/latest/tutorials/calibrate_heat_exchanger/
https://impact.modelon.cloud/hub/user-redirect/impact/customizations/workspace_management/?share=Ijk3YWQ0MWMyLTg5N2EtNGQ4Yi04MjhkLTFiOTZiMWNiMDU4OCI=
https://impact.modelon.cloud/hub/user-redirect/impact/customizations/workspace_management/?share=Ijk3YWQ0MWMyLTg5N2EtNGQ4Yi04MjhkLTFiOTZiMWNiMDU4OCI=
https://help.modelon.com/latest/innovate/innovate2024/
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Feedback

We appreciate if you would take some time to 
fill out this form:
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