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LAr Set Pressure Change 3/19/91 
John Wu -

Qyerview; 

This engineering note documents the calculations of Kelly Dixon, used 

to determine the maximum allowable set pressure for the argon dewar low 

relief valve, tag number PSV620A, Anderson Greenwood Type 526J. The 

original setting was 16 psig. This value was chosen in order to protect 

against cryostat overpressurization by the source dewar (see D0 

Engineering Note 115), however, the following calculations will show that 

the set pressure can be raised to approximately 18.5 psig, which would 

result in a faster filling of the cryostat, along with a higher level of liquid 

argon. Three other engineering notes were revised to reflect the change in 

set pressure according to this note. They are notes 115, 219, and 263. 
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Revision, 4/2/91: Previously, it was determined that the set 

pressure could be raised to approximately 18.5 psig without problems. 

However, later on there was a concern for the heat leak caused by the 

internal geometry of the EC's. Basically, the results in this note hold true 

for the CC because as the argon gas flows up to the cryostat relief valve, it 

has more tendency to flow around the outside of the array within the 

cryostat, rather than between plates in the modules. The geometry of the 

EC's allows more argon to flow between module plates in the cryostats, 

which results in a much greater heat leak because of the large surface 

area. Therefore, the decision was made to keep the dewar relief set 

pressure at a smaller value, chosen at this time to be the original 16 psig. 

Consequently, engineering notes 115, 219, and 263 were not revised as 

stated above, and this note serves merely as a reference for future 

considerations. It should also be noted that the heat leak is significantly 

reduced if the EC's are cooled first. This option was not pursued at this 

time. 
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Explanation of Calculations; 

The first two pages estimate the initial exit temperature when flashing 

liquid on the CC bottom. This is necessary in order to find the mass flow 

rate at the correct temperature. The resulting temperature is 

On page 3, the maximum flow rate at the CC cryostat relief valve is 

calculated. The original flow rate was calculated at 1700R by Russ Rucinski 

(see engineering note 263). This was converted to the mass flow rate at 

the correct temperature calculated above. That mass flow rate was then 

converted to the corresponding volume flow rate in gallons per minute. 

q = 13.1 gpm 

Page 4 shows the calculation of the friction factor, f, which will be needed 

later to find the loss coefficient. 

f = 0.027 

Pages 5 and 6 show the calculation of the equivalent length of piping 

including all valves and other instruments on the line between the argon 

dewar and the CC cryostat. The sum of the equivalent lengths of piping 

and fittings is 

Leq = 386 ft 
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Page 7 finds the total loss coefficient, or the resistance coefficient, 'LK. This 

will be used later in the pressure drop equation for incompressible fluids, 

2 
pv

~Ppiping == -- :EK 
2gc 

The loss coefficient is calculated using the equivalent piping length, along 

with the friction factor, f, and the pipe diameter. The resulting total loss is 

'LK == 100.7 

On page 8, various ~p pressure differences are calculated. First, the ~p due 

to the difference in elevation is found. Then the ~Pop and ~Prel are found. 

The operating pressure difference is not necessary for calculations, but is 

included for completeness. The maximum operating flow can be shown to 

be 27.2 gpm. ~Pfilter is calculated based on numbers from actual 

experience. The ~Pavai1able can then be found in terms of Pdewar' which 

is the unknown maximum relief set pressure. 

~Pavailable = Pdewar - 15.7 psi 
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Conclusion; 

Based on the calculations, the argon dewar low relief valve set 

pressure can be raised to a maximum of approximately 18.5 psig. This 

new setting will not affect the safety aspects of the argon dewar or the 

cryostat. As stated in the 2nd revision note appended to engineering note 

219, with respect to the argon dewar, the inlet and exit pressure drops will 

increase. However. the valve will not chatter since the pressure is sensed 

remotely. In addition, the calculations done for the CC cryostat show that 

the maximum flow rate of 13.1 gpm for the CC relief valve corresponds to 

a differential pressure of 18.7 psig. The result of the higher setting will be 

a slightly increased flow through the relief. and mainly an increased flow 

to the CC during filling. and a higher level of liquid argon attainable. 
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