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The multiple scales involved in combustion processes make their numerical simulation highly
demanding. In this context, reduced-order models (ROMs) are developed to improve compu-
tational efficiency while providing valuable physical insight of the process. This research, in
particular, focuses on linear techniques to transform the original state variables into a new set
of latent variables (LVs).

We present the LV-transport framework, an extension of PC-transport that improves numeri-
cal stability, increases computational efficiency, and allows for direct computation of source
terms. PC-transport, originally introduced by Sutherland and Parente[1], formulates transport
equations for principal components (PCs) by leveraging the orthogonality and linearity of PCA.
Instead of transporting the original state variables, the approaches transport LVs and PCs re-
spectively, allowing the reconstruction of the full state-space from their latent values.

This study evaluates the potential of the method across different fuels and operating condi-
tions. To achieve this, the LV-transport approach is implemented in laminarSMOKE[2], an
OpenFOAM-based software designed for solving laminar flames with detailed chemistry. The
analysis includes CFD simulations of steady and transient laminar axisymmetric coflow diffu-
sion flames burning mixtures of H2, CH4, or n-heptane with N2 in air [3, 4].
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