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Introduction
We propose to install capillary sampling tubes into the LAPD tank to measure purity at several locations, in the liquid and gas spaces.
We have calculated the response time for 1/16” OD capillary.  The average flow velocity at 1 psi is 0.7 m/s, which guarantees an adequately fast response.
Capillary Performance
We assume capillaries of 1/16” diameter and 1/32” ID.

We want to use continuous lengths from the sample inlet point all the way to the valves in front of the analytical instruments. The purpose is to avoid leaks, preserve sample integrity, and to keep it simple.  The capillaries would penetrate a CF flange where they will be welded into drilled holes.    This implies the use of annealed coiled capillary. 

We have calculated the flow rate and average velocity of RT Argon gas under a pressure differential of 1 psi, see the excel sheet below.    We find the average velocity to be 0.71 m/s, which guarantees fresh samples and quick response, even for the assumed length of 30 m.  If open to the atmosphere, each capillary will purge out 1.3 l of G-Ar per hour.  This small flow opens the possibility of leaving the far ends of the capillaries open, to assure fresh material continuously.  Back diffusion is not possible.
Sample Points and Layout

We have made a first attempt to define sample points of interest.  It is easy to provide many sample points, and the layout shown below is only a start.  Suggestions are welcome.
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Conclusions
We find that a distributed sampling system in the LAPD tank is possible and easy and inexpensive.

Response time is less than a minute, and the waste gas is only 1.3 l per hour.

We recommend to install the tubing for such a system

Procurement Issue
I asked two companies to find 1/16 capillary in coiled form, to get sufficient continuous length. It is not easy to get less than 8 weeks delivery, but they are trying.
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	Argon gas density at RT
	1.67
	kg/m^3
	
	

	Ar gas visosity
	2.10E-05
	Pa s
	
	

	
	
	
	
	

	Tube diameter
	0.0315
	in
	0.0008
	m

	Tube open area
	0.000779
	in^2
	5.03E-07
	m^2

	tube length
	30
	ft
	9.144
	m

	
	
	
	
	

	Pressure
	1
	psi
	6894.757
	Pa

	
	
	
	
	

	dp/32
	215.4612
	Pa
	
	

	d^2/mu L=
	3.33E-03
	m / (Pa s)
	
	

	
	
	
	
	

	Flow rate Q=
	3.61E-07
	m^3/s
	1.30E+00
	l/hr

	Linear velocity, average
	7.18E-01
	m/s
	
	


