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Challenge

▪ Reduce pressure and flow ripples in fluid power systems

▪ Eliminate unwanted noise emissions

Solution

▪ Align the damper design onto the required resonant 
frequency

▪ Calculate the dynamic response of remaining network

▪ Determine the position of the damper with maximum 
pressure fluctuation

Results

▪ Rapid analysis of acoustic behavior of arbitrary pipe (and 
hose) networks

▪ Solve pressure oscillation problems

Application for piping systems
Pressure Oscillation Analysis
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DSHplus and HyperStudy

▪ In hydraulic and pneumatic system simulation the simulation models typically consist of numerous component models, that are 
connected according to a given engineering layout (circuit diagram).

▪ Accompanied by suitable control structures and mechanical load elements, such models enable a detailed virtual investigation of 
the system’s dynamic performance.

▪ HyperStudy as a multi-disciplinary design exploration, study and optimization software is able to support the 1D system 
simulation through the entire design phase of the fluid power system.

▪ Possible applications are the evaluation of design alternatives for systems and components, such as the sizing of the Helmholtz-
resonators, robustness and sensitivity analyses, as well as controller parameter optimizations.

▪ But also a parameter identification for empirically modeled effects can be done with programs like HyperStudy. 

▪ The following example presents how such a parameter identification is performed for the visco-elastic wall-behavior of plastic 
tubes or flexible hose line.

Background for Application Scenarios
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DSHplus and HyperStudy
Background and DSHplus model set-up

▪ Pressure signals containing the desired visco-elastic material behaviour are used as the starting point for parameter identification.

▪ A DSHplus model is using some signals as excitation source and other signals as reference signals.

Data source
Test sample

Output of quality values

Target system selection

Export of the model as 
command line tool.
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DSHplus and HyperStudy
DSHplus-Solver set-up in HyperStudy

▪ DSHplus exports model parameter and look-up tables as ASCI-text files. An integration into HyperStudy is therefore easily achieved. 

▪ The dshcalc.bat file is used to set-up the solver in HyperStudy.

DSHplus files are copied 
into HyperStudy folders to 
allow multi core analyses.

Development of the objective 
function of a GRSM analysis. 

Distribution of objective function 
values of a GA analysis. 
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DSHplus and HyperStudy
DSHplus-Solver set-up in HyperStudy

▪ The optimization is started with steel values for the pipe’s wall model.

▪ HyperStudy parameters are used for the validation simulation.

Iteration history of the 
HyperStudy optimization

Results of the initial simulation. 
The poor performance of the original 

parameters is clearly visible.

Optimized parameters give 
very good results.
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For more information support@fluidon.com!
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