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Studies on the Application of Conjugate Gradient Optimization Estimation
Method to Measuring the Thermal Properties of Red and White Carrots
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ABSTRACT

The parameter estimation of conjugate gradient optimization method associating with an
experimental apparatus of isothermal cooled plate was used to previously measure the thermal
diffusivity of red and white carrots through a single measured temperature point. Siebel’s equa-
tion was employed to estimate the specific heat by substituting the measured moisture content
for calculating the specific heat. The results were compared with published data to validate the
feasibility and reliability of the present optimal method.First, the theoretical simulation was
performed to study the ideal measured location. These results were mutually validated by ex-
perimental data to investigate the varying trends of measured temperature errors along the loc-
ation of buried points. The good estimated results of theoretical study under the same measur-
ed temperature errors at every location are obtained by locating the embedded measurement
point far away from the cooled boundary, but the opposite trends are found by the experimen-
tal study which the apparent measured error of temperature becomes larger as the embedded
point is located away from the cooled surface.

Keywords : Conjugate gradient optimization estimation method, Thermal properties of red
and white carrots.
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