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Reduced Order Model (ROM) is a simplification of a high-
fidelity model

Benefits of ROM

Reduced Order Model 
(ROM)

Reduced simulation time (think 10-100x)
Å Ideal for Design of Experiments (DoE)/ 

Parameter sweep
Å Integration in Twin Builder for system simulation
Å Runtime generation for near real-time applications

Reduced storage size
Å Reduce the required storage size dramatically

Reuse 3D model
Å Utilize validated 3D physics in system model
Å Help increase the 3D solver footprint

Techniques for range of physics 
including Fluid Flow, Thermal, 
Mechanical and EM

DX-ROM , Static ROM Builder 
and Twin Builder Dynamic ROM 
are few ANSYS ROM 
technologies

Fluent CFD Simulation:
3 hours on 12 cores

ROM Simulation
Realtime



What is Reduced Order Model (ROM)?

TECHNIQUES FOR RANGE OF PHYSICS
Fluid Flow, Thermal, Mechanical, EM

High fidelity 
complex models

1) Essential Behavior
2) Dominant Effects

1) Solution Time
2) Storage Capacity

Simplification PreservationReduction



Where ROM Fits in Digital Twin Strategy ?

System Simulation & Digital Twins

Twin Builder

3D Physics SimulationModel-Based Software Engineering

Model-Based Systems Engineering

R
O

M

System/SW Architecture

System Safety Analysis

System Architecture



ROM Use Models 1/2
ROM Usage Types

üSpeed up simulation time
üComponent performance 

charts for operators

ROMs for 3D ROMs for System Simulation 

üIntegration of 3D analysis with 
system level component
üVirtual system prototyping

ROMs for Embedded Controls

üController tuning
üVirtual sensors



ROM Use Models 2/2
ROM Usage Types

ROMs for IoT Digital Twin Applications

üEnhanced Monitoring
üAsset Optimization
üOperational Optimization

üNon-traditional users explore design space
üDeployed easily 
üNon-experts use power of analysis quickly

ROMs for Simulation Democratization

üDiagnostics
üPredictive and Prescriptive 

Maintenance



ROM Solutions
Methods and Fundamentals

Types, Techniques and Workflows


