Technical Paper

EISSN 2508-7150
Journal of Aerospace System Engineering http://dx.doi.org/10.20910/JASE.2023.17.6.127
Vol.17, No.6, pp.127-132 (2023)

e skl FUE 8T B} IV Sz FE L) A AT

A Study on Design of Type IV Hydrogen Pressure Vessels with Filament
Winding Method

Sungjin Ahn', Hyunbum Park"”’

'School of Mechanical Engineering, Kunsan National University

Abstract

In this study, designing of a Type 4 pressure vessel using the filament winding method was conducted. In
order to prevent leakage in consideration of the design of the hydrogen storage tank, a liner was designed by
applying high-density polyethylene (HDPE), and the composite structure was designed by stacking
carbon/epoxy in the hoop and helical directions. As a theoretical approach, the angle of the helical fiber and
fiber thickness of each hoop and helix were designed. The safety of the design was verified using the
commercial software ANSYS.
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Fig. 1 Pressure Vessel from Perspective of x,
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Fig. 3 Winding Angle of Pressure Vessel for

Composite Material
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Table 1 Pressure Vessel Design Requirements

of fiber

Body radius (R) 280mm
Head radius (ro) 75mm
Working pressure (Py) 45MPa
- : o
maximum expected operating 67 5MPa
pressure (Pp)
Burst pressure (Py) 135MPa
Maxi T ile st
ax1mu.m ensile stress 9950MPa
of fiber (Oirupture))
Maxi T ile st
aximum Tensile stress _1450Mpa

Table 2 Design Specifications for Composite Pressure

Vessel
Helical fiber angle (ap) 15.5°
thickness of Helical layer (e;) 5.9mm
thickness of Hoop layer (es) 12.3mm
Number of Helical layer 8ply
Number of Hoop layer 16ply
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Fig. 4 Pressure Vessel Element Modeling

Fig. 5 Cross-sectional area of pressure vessels
laminated with composite
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