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Pressurerelief radial passagesfor SSC

1. Introduction

In the 40mm SSC cross-sectiondesignradial heliumventing passageslocatedevery 6

in were present. The purposeof thesepassageswas to provideescaperoutesfor helium

from thecoil cooling passageto thebypassesduringa quench.Thepassagesareintroduced

in the magnetby placing specialyoke laminationswith channelsgoing from the bypasses

to the inner radius.

The questionasto whethertheventing passagesarestill neededin the 50 mm design

is addressedhere. One might expect that they would be more neededhere since the

storedmagneticfield energy increasesconsiderablyfaster than the coil cooling passage

cross-section,unlessthe width of the latter is increased.

Sincethe dimensionsof thebeamtubeare not fixed at this time two casesare consid

ered: a coil cooling passagegap of 1.3 mm andone of 5 mm.

An existing computer code developedat BrookhavenNational Laboratory by R.P.

Shutt and programmedby K. .lellet is applied to the presentproblem. The theoretical

contentsof the code are describedin [SSC-N-266 No 591* Pressures,helium, coil, and

yoke temperatures,andmassflows are computedduring a quenchfor one magnetwith no

ventingoccurringin the interconnectregions.

2. Results

The relief passagesare one lamination deep,that is d=O.06cm 1/16 in. The case

wherethereare no passagesis simulatedwith d0.001 cm.

Of all the resultsproducedby the calculations,that which is of most interestis the

helium pressurearoundthe beamtube,wherethe pressureis expectedto be the highest.

Figures 1 to 4 illustrate heliumpressureat thelocationwhere it is maximumaroundthe

beamtube asa function of time, and the table summarizesthe results.
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Table 2.1: Pressuresaroundthebeamtube * pressurestill rising at end
of time for which pressureis calculated

coil cooling pass.gap mm
1

1.3 1.3 5 5

relief passages yes no yes no

max pressurearoundbeamtubeatm 12.6 29.4 10.0* 5*

Figure 1 showsthat the maximumpressurearoundthe beamtube is 12.6 atm when

the relief passagesare presentand when the coil cooling passagegap is 1.3 mm. In the

absenceof thesepassagesFigure 2 shows that the pressurerises to 29.4 atm and above

which is abovethe 20 atm designpressure.If thecoil cooling passagegapwere5 mm then

Figures3 and 4 show that the presenceof relief passageshaslittle effect on the pressure

aroundthe beamtube. In Figures 2,3 and 4 pressuresare still rising at the end of the

shown time periods. However,in Fig. 2 the design pressurehas alreadybeenexceeded,

and at the end of the time periodsin Figs.3 and4 vent valves in interconnectionswould

haveopened,relieving the pressurefast. ConcerningFig.2, the maximumpressurein the

interconnectionis only 4.5 atm.

3. Buckling pressure

Thesepressuresshould be comparedwith the20 atm designpressureand the critical

pressurefor buckling. A formulafrom "Roark’s Formulasfor stressandstrain,W.C.Young,

Mc-Graw Hill" gives the critical pressureof an externallypressurizedtube:

-I______

For a beam tube of radius R=0.8 in 2.0 cm, thicknesst=0.06 in 0.15 cm and yield

strengthc = 30000 psi then p=l314 psi=91.8atm 9. MPa. If there are no relief

passagesfor the 1.3 mm gap the safetyfactor for thebeamtube is 3. Thusthe beamtube

would still be safeevenwhile exceedingthe designvalueof 20 atm.

On the other hand if the shell thicknessis halved then p=292 psi=20 atm 2 MPa

and the beamtube will fail.
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4. Conclusions

If the coil cooling passagegap is 1.3 mm as it was in the 40 mm design then relief

passagesare neededin order to remainbelow the designpressureof 20 atm for the beam

tube.

For a 5 mm coil cooling passagegap relief passagesarenot needed.



1.3mmgap maximumpressurearoundbeamtube with venting
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1.3mmgap maximumpressurearoundbeamtube without venting
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FIgure 2.



5 mm gap maximumpressurearoundbeamtubewith venting
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5 mm gap maximumpressurearoundbeamtube without venting
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