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1. Introduction:

In solving dynamic heat transfer problems, many
impediments may arise in specifying accurate boundary
conditions. The surface conditions may not be known a-
priory. The physical situation at the surface may be
unsuitable for attaching a sensor or the accuracy of a
surface measurement may be seriously impaired by the
presence of the sensor. In such cases, the boundary
condition(s) in the form of specified heat flux / heat
transfer coefficient / surface temperature may be
determined from transient temperature measurement at
one or more interior locations. This type of problem is
known as Inverse Heat Conduction Problem (IHCP).

IHCP is one of many mathematically 'ill posed' problems.
It is much more difficult to solve the IHCP than the direct
problem. However, its solution depends on the
temperature history at an interior location which is easy
to measure accurately. On the other hand, solution to the
direct heat conduction problem, although easier,
depends on the measurement/specification of accurate
boundary conditions, which is far more difficult to
achieve. Thus there is a choice between relatively
inaccurate measurements or a difficult analytical
problem. An accurate and tractable inverse problem
solution thus minimizes both disadvantages
simultaneously.

2. AboutinverseSOLVER:

InverseSOLVER is a finite element based software which
can be used to estimate the boundary heat flux, surface
heat transfer coefficient and the boundary temperature
in a solid from the knowledge of a measured thermal
history at one or more interior locations. The software is
based on a serial algorithm for the Inverse Heat
Conduction Problem (IHCP) and is developed to estimate
the time and space varying heat flux components at the
unknown boundary. InverseSOLVER is a module of a suite
of software, TmmFE (Thermo-mechanical-metallurgical
Finite Elements), which run on a common finite element
platform. InverseSOLVER can be seamlessly integrated to
solve related engineering problems like thermal stress
analysis, alloy solidification, heat treatment etc.

3. Applications of InverseSOLVER:

InverseSOLVER has been applied successfully for
estimating the spatial and temporal distribution of
boundary heat flux components (i) on the heat shields of
re-entry of space vehicles (ii) along the metal-mold
interface during net shape casting of steel (iii) at the
metal-mold interface during mold filling in aluminum die
casting (iv) during die casting of cast iron in cast iron
moulds (v) due to the welding arc during TIG welding (vi)
during quenching of alloy steel specimens (vii) at the
metal-mold interface corners of solidifying aluminum

bars and slabs (viii) on the plasma facing components in
the Tokomak etc. InverseSOLVER may be used for
estimating heat transfer in free convection, forced
convection, boiling and condensation heat transfer also.
InverseSOLVER may also be used for the estimation of
maximum temperatures in electronic cooling systems and
the estimation of thermal conductivities of new materials
of unknown composition.

4. Aboutthe Company:

InverseSOLVER, which is a module of TmmFE (Thermo-
mechanical-metallurgical Finite Elements), is a
proprietary software of TherMet Solutions. It has been
under development over the last 30 years. Realizing the
potential for global application of the software, the
Company was registered in Bangalore in the year 2010 for
commercializing the software for promoting the use of
this software. So far, the software has been used by
researchers in (i) Universidad Nacional Auténoma de
Meéxico, (ii) National Institute of Technology Karnataka,
Surathkal (iii) Sri Venkateshwara College of Engineering,
Chennai and (iv) Siddaganga Institute of Technology,
Tumkur. The software has been used successfully in many
industries for process monitoring during alloy steel
qguenching. Six research theses; four research projects
(sponsored by the Indian Space and Fusion Energy
Projects and others) ; eight International Refereed Journal
papers; eighteen International and National Conference /
Symposium / Workshop papers related to the
applications of InverseSOLVER have been published so far.
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