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Estimation method for coefficient of kerosene

filling temperature rise model under small sample
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Abstract; In order to eliminate the deviation between the actual rocket’ s kerosene filling tempera-
ture and the theoretical result calculated by current filling temperature rise model, and estimate kerosene
temperature for accurate injection and precise control, Bayesian regression method was proposed to esti-
mate fluctuation coefficient of the temperature rise model based on a very few sample data at launching
site. It takes the empirical parameters as the prior information to give a distribution of parameters to be es-
timated , and uses real data to calculate Bayesian risk. The parameters of the filling temperature rise model
were optimized by minimizing the risk function. Numerical results show that, compared with the given ex-
perience parameters and least square results, the kerosene temperature calculated by Bayes regression is
much closer to the actual result. With the increase of available data sample capacity, the parameter esti-
mation accuracy of Bayesian regression tends to converge. Bayesian regression can improve the precision
of filling temperature rise model efficiently, and provides a foundation to improve the accuracy of propel-
lant filling.
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Fig.1 Filling temperature of two tests
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Fig. 2 Comparison of filling temperature based on test A
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Tab.1 Comparison of error based A test
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Fig.3 Comparison of filling temperature based on test B
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Tab.2 Comparison of error based on B test
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Fig. 4 The influence of sample size to estimation result
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