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Extended Abstract 
 There are various causes for the failure mode of high pressured tubes. High pressure-temperature 

propellant gas produces excessive expansion and burst. Repeated combustion of the propellant causes the 

fatigue failure. Also condition of high pressure-temperature leads to mechanical and chemical actions 

such as erosion, wear, and corrosion. Since propellant gas of high temperature is one of the major factors 

for the degradation of performance, it is important to know temperature distribution and heat flux for 

optimal design (Blackwell, 1981). In this study, the high pressured tube was considered to be a one-

dimensional hollow cylinder which was composed of the chrome and steel layers. The numerical model 

assumed that the chrome layer was exposed to the heat flux from propellant gas and the steel layer was 

exposed to the ambient air. For numerical heat conduction modelling, the thermal resistance network 

(TRN) scheme was used and time-varied heat flux was considered (Mellor et al., 1991). The heat flux 

estimation utilizing a measured temperature was calculated by input estimation method. The recursive 

input estimation algorithm consisted of the Kalman filter and real-time least squares algorithm (Chen et 

al., 2008; Alifanov et al., 1978). The temperature field and heat flux was predicted using the numerical 

model developed in this study. The present model was able to correctly predict the heat flux with the error 

of less than 0.1%. When the heat flux change with time was considered, the inverse heat transfer model 

was able to accurately predict the shape and value of the time-varied heat flux. The numerical model 

developed in this study can be utilized to produce reference data in future studies of the design and 

optimization of the high pressured tubes. 
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