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Abstract 

 
The fabric of a Lighter-Than-Air (LTA) system experiences permeation of Helium over a period of time. 
Due to the small size of the molecules of Helium, it permeates through the intermolecular spaces of the 
fabric. This leakage increases with time due to the degradation of the fabric. LTA systems need to be 
deployed for long durations. The loss of Helium due to permeation reduces the relative lift of the LTA 
system. The unknown permeation rates thus lead to uncertainties in the deployment time of the system. 
This paper describes the design and fabrication of a test rig to determine the permeability of Helium 
through different fabrics. This method involves a permeation cell divided into upper and lower chambers 
arranged to hold a specimen fabric between them, with the provision of a continuous supply of Helium in 
the lower chamber. A Phoenix L300i Helium Leak Detector (HLD) is connected to the upper chamber to 
detect Helium and measure its concentration. The further objective of this research is to study the 
variation of helium permeability through the fabrics at constant temperature and input pressure with time. 
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