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Introduction

• Both if the parameters have physical significance or it is necessary predict the
o Reducing energy consumption improving the efficiency of the thermal process.
dynamics of state variables that cannot be measured, it is essential to perform
o A useful tool to improve the efficiency is building a dynamical model.
an IDENTIFIABILITY ANALYSIS.
o The building of a model aimed at energy improvement depends:
• Despite the importance of identifiability, its analysis has been largely overlooked
• The degree of detail
Compromise
in the vast majority of works on dynamic modeling.
• The information used in the construction process
o The optimal solution is a hybrid modeling between models based on basic principles • The goal of this work is highlighting the role played by the identifiability
property applied to a thermal system given its relevance in improving energy
whose parameters are characterized from observations (GREY-BOX model see [1]).
system.
o This modeling approach requires identification procedures in order to estimate the
unknown parameters.

Dynamical Model
The thermal system to be modeled consists of a pan, the induction hob glass and the
inductor.
The model also includes a temperature sensor.
• The presented grey-box model is based on the thermal-electrical analogy.
• The model adopts a lumped-parameter approach.

Note that the dynamical model obtained, despite being linear with respect to the state variables and the input, is nonlinear with respect to the parameters.

• State-space representation
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• Input of the system:
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Note that the dynamical model obtained, despite being linear with respect to the state
variables and the input, is nonlinear with respect to the parameters.

Identifiability Analysis
Structural identifiability is a theoretical property that depends exclusively on the
parameterization of the model. There are several definitions [2]-[3].
Considering the presented model as a general input-affine dynamical model,

Σ𝜃𝜃 : �
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The dynamical system Σ𝜃𝜃 and the initial state 𝑥𝑥0 𝜃𝜃 define an input-output map:

Structural identifiability is a theoretical property that depends exclusively on the parameterization of the model.
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such that for each admissible input, the system returns an output.
The system is globally structurally identifiable (g.s.i.) if there is a one-to-one
relationship between the set of possible values of the parameter vector and the set
of possible input-output maps.
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Your text would go here.
In this work we use to assess identifiability the method of the local state
isomorphism (LSIT).

LSIT postulates that exist a diffeomorphism, 𝛗𝛗, between the state spaces of two
different representations of the system, then both representations correspond to
the same input-output map. If, furthermore, the existence of 𝛗𝛗 is conditioned by an
equality relation between the parametric sets, then the system is g.s.i.

A. Case I. Complete State Measurement

Applying LSIT assuming that all states are Applying LSIT assuming only 𝑇𝑇1 is
measured, we obtain a series of relations measured, we obtain a series of relations
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The equations imply that 𝜽𝜽 = �𝜽𝜽.
Therefore, the model is g.s.i. if
the complete state is measured.

Further Results and Discussion
A. Case I. Complete State Measurement

B. Case II. Partial State Measurement
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The equations does not imply that
𝜽𝜽 = �𝜽𝜽. Thus, the model is not g.s.i.
measuring only 𝑇𝑇1 .

Conclusions
B. Case II. Partial State Measurement

• In this work we have analyzed the identifiability of a heat
transfer system for two cases:
• In the case I the model is g.s.i. so this ensures de existence
of a unique parametric set for each possible dynamics of the
system.
• In the case II we show that the system is not g.s.i.. A
parametric fit can lead to a model that correctly reflects the
measured temperature dynamics, but there is no guarantee
that the estimated parameters make physical sense.
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