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Abstract

This article analyzes the fluid analysis of composite sandwich panels with a lattice core for use in the
construction of composite fuel tanks. Fuel tanks are generally made from non-composite materials and monolithic
structures, which results in high weight and cost. However, the present study examines composite tanks with a
sandwich structure. For this purpose, first, a composite sandwich panel reinforced with Kevlar fibers and epoxy
resin is made using the Vacuum-Assisted Resin Transfer Molding method, and polyurethane foam is injected into
it. Then, three types of fluid analyzes are presented. In the first part, in the laboratory, the tank was subjected to a
hydrostatic pressure test and the results showed that the tank can withstand an internal pressure of up to 160 bars.
In the second part, fluid simulation of polyurethane foam behavior and its effect on sandwich panel was discussed.
For this purpose, the process of foam phase change from liquid state with high temperature to solid state with low
temperature was simulated in ANSYS software and parameters such as foam volume fraction, foam temperature
changes, and pressure applied from the foam side to the sandwich panel walls was reported. In the third part, using
ABAQUS software, the thermal analysis of the pressurized sandwich tank located in an environment with a
temperature gradient is discussed, and the effect of internal and external pressure along with the effect of external
temperature difference on the body of the structure is investigated. Ultimately, the results of the analyses conducted
on the tanks constructed in this study indicate that composite tanks with a sandwich structure not only have low
weight and high strength but also lower construction costs compared to non-composite tanks. Therefore, they are
recommended for the construction of fuel-carrying tanks.
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