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Abstract Recently, increasing the operating time of the power supply of a guided weapon has been
necessary to increase the launch distance of the weapon. Notably, thermal batteries are frequently used
as a power supply of the guided weapon because of their high power generation in a short period of
time and convenient long-term storage. Relatedly, this research studied increasing the operating time of
a thermal battery by improving the insulation performance in the battery. In particular, internal
materials and vacuum insulation were selected as simulation variables, and computational models of the
thermal battery were constructed to study and improve the insulation performance. Subsequent to the
construction of the models, an unsteady heat transfer simulation of the battery was performed from the
start to the finish times of heat generation in the battery as the battery electrolyte temperature reached
450°C or lower. The simulation showed that the model with both vacuum and insulation in it had the
longest operating time, and the operating time of the model VIT improved by up to 8.3% compared to
the base model. In addition, compared to the base model, the heat transfer of models V and VI
decreased on the side and bottom but increased on the top surface of the models by 21% and 14%,
respectively. Moreover, the respective insulation of the side and bottom of models V and VI improved,
but it was judged that the heat emitted from the side and bottom was transferred to the top surface of
each model, increasing the amount of heat emitted through the top surface. Additionally, the analysis
of heat transfer per unit area of each model confirmed that additional insulation of the upper part of
the battery housing was required. Notably, after applying additional upper insulation, the insulation
performance of the model VIT improved by 70%, 92%, and 51% on the side, bottom, and top of the
model, respectively. Hence, it is believed that the results of this research can be used as basic data in
the development of insulation performance and operating time of a thermal battery.
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Table 2. Computational grid and initial conditions

Properties Value Unit
Mesh Type Polyhedral -

Mesh Base 3 mm
Number of Prism Layers 3 -

Prism Layer Thickness 0.3 mm
Initial Temperature 26 C
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