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Heat Source Seeking in Inverse Heat Conduction Problem by
Dynamic Parameters Ant Colony Algorithm
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(1. School of Energy and Power Engineering , University of Shanghai for Science and Technology . Shanghai 200093 , China ;
2. School of Energy and Power Engineering ,» Nanjing Institute of Technology » Nanjing 211167 , China)

Abstract: To solve the inverse heat conduction problem with unknown location of heat source,an
ant colony algorithm with dynamic parameters, being a probabilistic algorithm, was proposed. The
analysis and calculation show that the pheromone inspiration factor, visibility inspiration factor,
pheromone evaporation rate and other ant colony parameters directly impact the way of updating
the pheromone concentrations. Their values ultimately affect the accuracy of the results and the
convergence rate. In the calculation process. the pheromone concentrations on the path will be
constantly changing. and the ants will tend to select a concentrated path. The ant colony
optimization algorithm with constant ant colony parameter values can’t guarantee to have good
performance in the entire calculation process. Therefore, the ant colony algorithm with dynamic
parameters was proposed.,and the dynamic function of ant colony parameter values which changes
with the times of global cycles was constructed according to the calculation results of the analysis.
The results show that the proposed method is an accurate and efficient method to seek the location

of heat source in inverse heat conduction problems.
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Fig.1 Schematic diagram of the inverse heat

conduction problem
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Tab.2 Default values of ant colony parameters
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Tab.3 Results with different volatilization values

Tab.1 Location and temperature of measuring points

P AbRCe.y) /T P AefRCe.y)  E/TC
1 0.02, 0 32.14 5 0.1, 0.02 25.83
2 0.04, 0 30.13 6 0.1, 0.04 26.73
3 0.06, 0 28.16 7 0.1, 0.06 26.88
4 0.08, 0 26.23 8 0.1, 0.08 26.19
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Fig.2 Route distribution searched by ant colony after the n-th global circulation
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Tab.4 Results with different volatilization values

of local pheromones
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