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[bookmark: _Purpose]Background

Components in the VTA typically are sealed and demonstrated as helium leak tight prior to immersion in a liquid helium environment.

Problem

From time to time, the seals fail allowing liquid helium into the internal cavity space.

Solution

[bookmark: TSP1004][bookmark: Section5Reviews]A burst disk is installed as an engineered control to mitigate the potential for pressurization of the interior volume due to trapped helium during warm up.
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Images of ASME Burst Disk – required on test components loaded into dewars for VTA testing

Analysis conducted determines the maximum mass flow rate as a function of temperature for the relief valve. The maximum flow rate is driven by the inner diameter of the tube in the burst disk sub-assembly. Considering that helium is a compressible gas, the flow is actually choked in the tube because sonic conditions for flow are achieved when the pressure ratio is greater than 0.49 for helium gas.
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Reference: Compressible Fluid Flow by White

Calculation below is for three different tube sizes over a range of temperatures to account for a variety of cooldown, testing and warm up conditions.
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At the lowest flow rates, cavity pressures will be relieved in less than 1 hour assuming cavity vacuum volumes less than 120 liters which is typical. This is sufficient when compared with dewar warm up times of 12 to 24 hours typically.
Conclusion: Burst disk with tube sizes ranging from 1/2“ to 1” diameter are acceptable to relieve cavity vacuum space in the event of helium ingress during warm up.
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