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Abstract

In this paper, an inverse problem of glass forming process is studied to determine a number of unknown
heat transfer coefficients which are imposed as boundary conditions. An analysis program for transient heat
conduction of axi-symmetric dimension is developed to simulate the forming and cooling process. The
analysis is repeated until it attains periodic state, which requires at least 30 cycles of iteration. Measurements
are made for the temperatures at several available time and positions of glass and moulds in operation. Heat
removal by the cooling water from the plunger is also recorded. An optimization problem is formulated to
determine heat transfer coefficients which minimize the difference between the measured data and analysis
results. Significant time savings are achieved in finite difference based sensitivity computation during the
optimization by employing distributed computing technique. The analysis results by the optimum heat transfer
coefficients are found to agree well with the measured data.
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Fig. 1 Glass forming process
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Fig. 3 Section view at air cooling position
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Fig. 5 Temperature history with respect to iteration
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Table 1 Heat transfer coefficient values at initial and
optimum solution for two difference cases

case 1 case 2
initial optimum initial optimum
design design design design
2.400 0.338 0.240 0.327
0.270 0.256 2.700 0.228
4.000 0.520 0.400 0.524
0.100 0.141 1.000 0.155
1.000 0.376 0.100 0.434
0.500 0.589 1.000 0.745
0.500 0.050 1.000 0.048
0.300 0.497 0.100 0.455
0.300 0.608 0.100 0.502
0.300 0.497 0.100 0.429
0.300 0.302 0.100 0.458
0.300 0.184 0.100 0.181
0.300 0.285 0.100 0.257
0.300 0.280 0.100 0.2865
0.300 0.302 0.100 0.277
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