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Reduced Order Model Based Algorithm for Inverse
Convection Heat Transfer Problem

DING Peng, TAO Wenquan
(School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: In this study, a reduced order model based algorithm was developed for inverse convec-
tion heat transfer. The reduced order models were established for the direct problem, the sensi-
tivity problem and the adjoint problem respectively with the proper orthogonal technique(POD).
The performance of the present algorithm was examined by an inverse forced convection problem
to determine the unknown space-dependent heat flux at the outer boundary of a circular pipe. The
inverse problem was resolved in a function optimization way by the conjugate gradient method.
The results show that the present POD based inverse algorithm can significantly reduce the influ-
ence of measurement error on the computational results and obtain accurate solution in very short
time. The computational speed of the present inverse algorithm is 80 times higher than that of the
CFD based inverse algorithm.
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