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Motivation
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Parametrized Problem
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Parametrized Problem
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Parametrized Problem
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FOM Assembling:

Parametrized Problem

68298 elements
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Singular Value Decomposition:

Right Reduced 
Order Basis 
(ROB)
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Galerkin 
Projection



23 - F2F meeting 26/10/2023

HROM Assembling:ROM Assembling:

Galerkin HROM
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Galerkin HROM
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ROM vs HROM

68298 elements – Speed up: 4.04 

6216 elements – Speed up: 49  
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Real Time Results
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Real Time Results
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Real Time Results



NONLINEAR REDUCTION
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Manifold
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Manifold: Linear Approximation
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Manifold: Local Linear Approximation (Non-linear)
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Manifold: Quadratic Approximation (Non-linear)
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Manifold: Neural Networks (Non-linear)
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Summary



DEMO

https://shorturl.at/fxABR
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Demo

μ
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Demo
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Demo

Scripts to launch 
the demo using 
the RomManager

Geometry 
data

Fluid 
Properties

Other parameters: 
boundary conditions, 

solver settings, etc
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Demo



EFLOWS4HPC USE CASE
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Manufacturing Industry

Simotics H compact PLUS

Schematic airflow
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Manufacturing Industry
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Model Definition

Simotics H compact PLUS

Stator

Rotor

10 million 
elements
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Convection Using Navier-Stokes

Snapshot of Velocity Contour Field with 
Sliding Mesh (t=4 sec).
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Convection Using Navier-Stokes

Snapshot of Velocity Contour Field with 
Sliding Mesh (t=4 sec).

Relative Temporal Average Velocity for 
Various RPMs (Mesh Velocity Subtracted).
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Thermal solution

Solution of thermal case.
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Validation
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2D Demo Case

3D cut plane used for building 2D 
simplification.
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Convection Interpolation using EZyRB



56 - F2F meeting 26/10/2023

Thermal solution

Temperature Field at 4200 secs for 200 RPM. Temperature Field at 4200 secs for 400 RPM.
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High-Performance Computing: Parallel Workflow
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High-Performance Computing: Decorator
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Convection-Diffusion Parameters 
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Convection-Diffusion Parameters 
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Convection-Diffusion Parameters 
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Convection-Diffusion Parameters: Parallel Simulations

Node 1
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Node 1
Node 2

Convection-Diffusion Parameters: Parallel Simulations



64 - F2F meeting 26/10/2023

Node 3

Node 2
Node 1

Convection-Diffusion Parameters: Parallel Simulations
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High-Performance Computing: Parallel Storage
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High-Performance Computing: Parallel SVD (Tall and 
Skinny QR)
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High-Performance Computing: Graph

Graph of the Workflow execution using the Co-Simulation Example
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High-Performance Computing: Demo Results

Temperature Field for [62500, 250] Configuration at 5000 seconds.
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High-Performance Computing: Demo Results

Temperature Field for [100000, 400] Configuration at 5000 seconds.
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High-Performance Computing: Demo Results

Fluid and Solid Control Point Response for [62500, 250] Configuration at 5000 seconds.
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High-Performance Computing: Speed-ups

Speed-ups for Configuration 2 (RPM of 400 and heat flux of 100000 
W/m³)

Speed-ups for Configuration 1 (RPM of 250 and heat flux of 62500 
W/m³)



HPCWAAS SMALL DEMO
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HPCWaaS: Small Demo

Initial TemperatureFixed Temperature:
303.15 K

External heat flux:
2000 W/m^2

Ambient Radiation:
Emissivity = 0.8 at 

283.15 K
Ambient Convection:

Convection 
Coefficient = 100 

W/m^2/K at 283.15 K

External heat flux: 
2000 W/m^2
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HPCWaaS: Coupling Different Domains
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HPCWaaS: Coupling Different Domains
Outer part: Central part:
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HPCWaaS: Coupling Different Domains

Coupled ROM: Temperature 
Contour Field
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www.eFlows4HPC.eu

@eFlows4HPC eFlows4HPC Project
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