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1. Purpose

This is a vacuum vessel containing an epoxy, called Eccosorb CR-112, attached to a cold head of a cryocooler.  The Eccosorb is cooled to 20K-40K, and its thermal radiation (mainly microwaves) is used to study microwave detectors used for CMB polarization research.

The device would be operated at several locations over the next several years (2009-2011):  PPD Lab 3 Highbay, PPD Lab A, and at KICP at the University of Chicago.  

2. Layout and Summary Table

The layout and flow diagram are shown in figure 1 and 2 respectively.  

The vacuum vessel consists of a “Front Section” and an “Extension” section.  These two sections joined together by an O-ring seal, and held together by a clamping system.  

The vacuum volume measures approximately 18” diameter and 17” in length.  The volume is approximately 2.5 CF. Being less than 35 CF, this excludes the setup from requirements of FESHM 5033. 
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Figure 2: Flow Diagram
The table below summarizes the active components in the system
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Table 1
3. Vacuum Window, Safety Shield, Pressure Relief

This is covered in a separate document titled 

“QUIET Cold Black Body Vacuum Window and Protective Shield”.

4. Lifting Fixture

This is covered in a separate document titled “Lifting fixture ...” by Carl Lindenmeyer. 

5. ODH Analysis 

The AL63 crycooler does not pose any significant ODH risk. The Cryomech AL63 manual does not list sudden helium loss to be a hazard.  The amount of helium contained in the cryocooler is 0.32 CF at atmospheric pressure and temperature

The following is an estimate assuming the loss of 0.32 CF of helium into the highbay of Lab 3.  The Lab 3 highbay volume is approximately 70’ long x 40’ wide x 16’ height = 44800 CF.  This is about 50% of the total air volume of Lab 3. 

The nominal Oxygen concentration is 20.9%.

The reduced Oxygen concentration is:

20.9% * (1 – 0.32/44800) = 20.89985%  

This exceeds the 19.5% standard for oxygen deficiency, as indicated in FESHM 5064.

6. Cryomech AL63 Cryocooler 
	Electrical 
	AC208 Single Phase

	Type
	Gifford-McMahon 

	Heat Output
	3KW

	Maximum Input Water Temperature
	28C

	Helium Input Pressure
	270 Psi

	Helium Return Pressure
	50 Psi

	Temperature of Helium gas in the gas lines outside of cooler head
	70F < T < 120F

	Cooling Power at 20 Kelvin 
	5 Watt

	Minimum Temperature
	16 Kelvin

	Helium Volume 
	0.32 CF at atmospheric pressure and room temperature

	High Pressure Helium Lines 


	The lines are part of the commercial unit sold with the Cryomech AL63.

The lines are fabricated by Integra,Inc. using materials made by Penflex.  1” nominal diameter.  Single braided 304SS. Burst Load at 1100 PSI.  This data was provided by Cryomech


Table 2
7.  Failure Mode Effects Analysis

The system does not present any high level of hazards to personnel or equipment in case of failure. 

	Failure Scenario
	Effect

	Sudden loss of Helium from the cold-head, released into the vacuum tank
	No significant effect is expected.

Tank is protected from overpressure by the CVI V-1044 valve. 

The amount of helium stored is only 0.32 CF at STP. This amount is not enough to even bring the vessel to atmospheric pressure. 

	Failure of the  vacuum window to sustain vacuum.
	No significant effect is expected.

There will be ¼” UHMW PE sheet used as a protection over the vacuum window.

See accompanying documentation.

Condensation could occur on the black body.  But this has no effect on its performance. When the cryocooler is turned off, the condensation will vaporize, and the pressure is relieved by the CVI valve.



	Loss of Power to the Neslab HX-150 Chiller or to the AL63 Cryocooler.  

Or Loss of tap water to the Neslab HX-150
	No significant safety effect is observed.

The cooling efficiency of the AL63 Cryocooler will worsen.  The blackbody temperature will rise.

	Loss of Power to the Alcatel Drytel vacuum pump, or gate valve is accidentally closed during pump down.
	No significant safety effect.

The pressure will rise, and condensation will occur on the black body and cold-head.

When the cryocooler is turned off, the condensation will vaporize, and the pressure is relieved by the CVI valve.



	Water flow to Cryocompressor differs from nominal setting of 2 Gal/min
	No significant effect.

If flow is > 2 gal/min, cryocooler works the same as before.  If flow < 2 gal/min, there is loss of cooling power, but this has no safety concern.

	
	



