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1. Introduction
It is a great honor to receive this award from the

Heat Transfer Society of Japan in recognition of our
work with analytical solutions to inverse heat
conduction problems (IHCP) [1]. Research into this
topic in the Monde laboratory began over 10 years ago
following a need to calculate surface temperatures and
heat flux in boiling experiments based on temperature
readings from thermocouples embedded 2 to 5 mm
beneath the surface. Some inverse solutions from the
literature were tested but were found unsatisfactory for
the problem at hand.

2. IHCP Solutions in Monde s Laboratory
The first major breakthrough came with the idea to

make use of a polynomial in the half-power of time to
approximate the measured data [2]. Using this concept,
further one-dimensional solutions in different
coordinate systems were derived [3] and the solution
was then extended to two dimensions [4]. To further
improve the fit to experimental data one of Monde s
doctor course students, J. Hammad, suggested
dividing the data into time partitions and applying the
inverse solution separately to each partition.

The time partition concept proved successful but
some problems still remained. Particularly, it was
unclear as to what criteria should be used to decide the
size and position of the partitions. Unfortunately, it
was sometimes necessary to adjust the size for
different data sets. These problems were finally
resolved in the proposal by Woodfield et al. [1] to
replace the partition with a moving data window, the
size of which was decided based on the Fourier
number with the characteristic dimension being the
distance from the surface to the deepest sensors.

P. L. Woodfield M. Monde Y. Mitsutake

3. The Monde Method
The basic approach used in our work is as follows:
1. Approximate the window of experimental data

with polynomials in the half-power of time and
cosine or Bessel eigenfunctions in space.

2. Apply Laplace transforms and solve in s-space.
3. Write the solution as a power series expansion

about s=0 and apply inverse Laplace transforms.

References
[1] Woodfield, P. L., Monde, M., and Mitsutake, Y.,

Implementation of an Analytical Two-
Dimensional Inverse Heat Conduction Technique
to Practical Problems, Int. J. Heat Mass Transfer,
49 (2006) 187.

[2] Monde, M., Analytical Method in Inverse Heat
Transfer Problem Using Laplace Transform
Technique, Int. J. Heat Mass Transfer, 43 (2000)
3965.

[3] Monde, M., et al. Estimation of Surface
Temperature and Heat Flux Using Inverse Solution
for One-Dimensional Heat Conduction, J. Heat
Transfer, 125 (2003) 213.

[4] Monde, M. et al., An Analytical Solution for
Two-Dimensional Inverse Heat Conduction
Problems Using Laplace Transform, Int. J. Heat
Mass Transfer, 46 (2003) 2135.
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