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Abstract Summary:  

This note shows that the proposed valves for the Mu2e experiment function as expected in magnetic fields as strong as 1000 Gauss as demonstrated through testing. The valves tested and the testing procedures are described. 
Fermilab Engineering Manual Requirements
:
Chapter 1:  
The specification is a request from Dave Pushka to examine the valve performance in a magnetic field up to 1000 Gauss.  
Chapter 2:  
Risk analysis has not been formally prepared.  

Chapter 3:  
Requirements and specification reviews by the project have not been formally prepared.  

Chapter 4: 
This engineering note has been specifically prepared to address chapter 4 of the engineering manual.  

Chapter 5: 
The ‘reviewed by’ signature on the cover page of this document addresses Chapter 5 of engineering manual.  

Chapter 6: 
No materials were purchased as part of the preparation of this document.

Chapter 7:  
This is a document and no testing is required.  

Chapter 8: 
This is a document and no release to operations is required

Chapter 9:  
Unless there are lessons learned from this effort, this engineering note and the other material posted in some docdb will be considered the final written Project Report as described in Chapter 9.  This note will be placed in a document data base as a means of Archiving and Control.

Materials for Testing: 
1) VAT Series 8 Insertable Gate Valve

Fabrication No: 08234-FA24-001/0217 A-135725

2) VARIAN MOD# L6591349

SER# GNFH6002

3) GMW 250MM Dipole Electromagnet (model 3474)
4) Danfysik Model 853 DC power supply
5) Hewlett Packard (HP) 6227B Dual DC Power Supply 
6) Group 3 DTM-141 Digital Teslameter and Hall Probe
7) Compressed air line

8) Aluminum C-Clamp

Testing was performed in Industrial Building 1 at the site of the GMW Electromagnet. The valves were mounted and tested separately using the aluminum test stand available at the test site. All necessary electrical and pneumatic connections for valve operation were made. The HP power supply was used to operate the Varian valve. 
Pictures of the setup are presented in Figure 1 and Figure 2.  Note the position of the Hall Probe with respect to the valve and magnet poles. 
Figure 1: a) general set-up for VAT valve testing. b) mounting of VAT valve. c) position of Hall probe with respect to valve and magnet poles
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(c)
Figure 2: a) general set-up for Varian valve testing. b) mounting of Varian valve. c) position of Hall probe with respect to valve and magnet poles
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The Hall Probe measurement was used to set the strength of the magnetic field, by adjusting the current on the Danfysik power supply, before valve operation was tested for all of the data points in Tables 1 and 2 below. Operation was tested by having the valve open and close successfully several times under the given conditions. 
	TABLE 1: Varian Valve Magnetic Field Testing Results

	Hall Probe Reading 
(±0.5 Gauss)
	 Valve Operation
	Valve "On-Voltage" (±1 V)

	8.15*
	As Expected
	14

	100
	As Expected
	14

	200
	As Expected
	15

	300
	As Expected
	15

	400
	As Expected
	16

	600
	As Expected
	18

	700
	As Expected
	19

	800
	As Expected
	20

	900
	As Expected
	22

	1000
	As Expected
	24

	
	
	

	* Magnet Power supply turned off
	


The valve “on-voltage” describes the voltage reading on the HP power supply required for the solenoid on the valve to activate. Note that the required voltage to switch on the solenoid increases as the strength of the magnetic field increases. 
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As described in Table 2, the VAT valve functions normally in the presence of a large magnetic field. No change in valve performance was noticeable, including speed of operation. 
	TABLE 2: VAT Valve Magnetic Field Testing Results

	Hall Probe Reading (±0.5 Gauss)
	 Valve Operation

	11.1*
	As Expected

	500
	As Expected

	750
	As Expected

	1000
	As Expected

	
	

	* Magnet Power Supply turned off 


Conclusion: 
Both the VAT and Varian valves function normally with the influence of a strong magnetic field. 
�Just copied this section. Not sure where this worked falls under. 





