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1. INTRODUCTION

Pressuredropsacrossthe SSCinterconnectregion arecomputedfor the SSCintercon

nect designusing small bellows. There are two suchbellows in the interconnectregion

which are internally pressurizedwith helium at 4 K. Thesebellows are internally lined

with antisquirmcanssincethey areunstableas a resultof the very low axial stiffnesses

requiredto accommodatethe 2 in motion dueto thermalextensionand contractionof the

magnets.The casewhere the bellows are unlined is also consideredin thesecalculations

in order to evaluatethe effect of bellows corrugationson the flow. This comparisonis of

interestif anexternalsquirmcanis usedinsteadof an internaloneto preventpossiblejam

ining: sincethe internalcandoesnot fully coverthe convolutionswhenmagnetsare cold,

it might not find its way back into the housingwhen magnetsare warm. The following

asymmetriesbetweentop and bottom bellows interconnecthelium passagesare included

in the calculations:

the top passagecontainsthe bus work and a 3 in long splice

the bottom passagecontainsinstrumentation

Threecasesfor massflow were considered:100, 1000, and2000 g/sec.In the last two

casescorrespondingto quenchesthe helium temperaturechangesfrom 4 K to 5 K and

pressureincreasescausehelium densityto rise. Howeverthe temperatureis assumedto

remain constantat 4 K for simplicity. Effects of temperatureriseduring a quenchcan be

estimatedby increasingpressuredropsby 10 to 15 %.
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5. RESULTS

For the threecasesof massflow consideredtable 1 showsthe comp"ntentsof the total

pressuredrop acrosstop and bottom interconnectpassages.Bus wo instrumentation

andsplice dimensionsare shownin table 2. Total pressuredrops for the lined ané ned

casescan be comparedto the drop acrossamagnet including endplatesat both t.i*is. It

should be noted that the only asymmetrybetweentop andbottom is due to the presence

of the splice since bus and instrumentationare of equal areas. This causesa total mass

flow Fig.2 of 100 g/secto split into 44 and56 g/secas indicatedin the last line of table

1. For total massflows of 1000 Fig.3 and2000 g/secFig.4, top andbottom massflows

are split in approximatelythe sameratios.

The pressuredrop acrossthe interconnectis about20% of the pressuredrop acrossthe

magnetif M=100 g/secand 25% when M=1000 and2000 g/sec. A worst casewherebus

andinstrumentationareasareequal to the splice is alsoshownFig.5: the pressuredrop

acrossthe interconnectamountsto 42 % of the drop acrossthe magnet.Theseresults are

basedon assumedcross-sectionsfor bus, instrumentationandsplice andcan be alteredto

reflect actual dimensionswhen they becomeavailable.



ssc
SSCinterconnectpressuredrop, massRow g/sec: 100.0

Table 1: .p atm interconnection

pressure drop upper interconnect lower interconnect
tank to pipe l.952E-05 3.156E-O5

friction pipe w/o splice 2.966E-06 4.559E-06

friction pipe with splice 3.087E-06 1.097E-06
busto splice 2.773E-05 O.000E+OO

splice to bus 2.773E-05 O.000E+0O
pipe to lined bellows 1.715E-05 2.774E-05

pipe to unlined bellows 1.755E-05 2.869E-O5

friction lined bellows 1.470E-07 2.257E-07

unlined bellows l.258E-05 2.057E-05

lined bellows to pipe 1.715E-05 2.774E-05
unlined bellows to pipe l.755E-05 2.869E-05

friction pipe 1.OTTFrO6 3.040E46
pipe to tank l.952E-05 3.l56E-05

mass flow g/s 43.8 56.1

Table 2: Total pressuredropsatm

bus splice instr interc lined bellows intere unlined bellows dipole bypass
4.6x 2.7 4.4x 4.4 4.6x 2.7 1.370E-04 1.502E-04 6.926E-04

Figure2.



ssc
SSC interconnectpressuredrop, massflow g/sec:2000.O

Table 1: p atm interconnection

pressuredrop upperinterconnect lower interconnect

tank to pipe 7.732E-03 l.261E-02

friction pipe w/o splice 6.934E-04 l.094E-03

friction pipe with splice 7.359E-04 2.707E-04

bus to splice l.099E-02 O.000E+OO

spliceto bus 1.099E-02 O.000E+OO

pipe to lined bellows 6.796E-03 1.108E-02

pipe to unlined bellows 7.032E-03 L146E-02

friction lined bellows 3.378E-05 5.320E-05

unlined bellows 5.041E-03 8.217E-03

lined bellows to pipe 6.796E-03 l.108E-02

unlined bellows to pipe 7.032E-03 1.146E-02

friction pipe 4.622E-04 7.291E-04

pipe to tank 7.732E-03 l.261E-02

mass flow g/s 878.5 1121.5

Table 2: Total pressuredrops atm

bus splice instr interc lined bellows interc unlined bellows dipole bypass
4.6x 2.7 4.4x 4.4 4.6x 2.7 5.296E-02 5.843E-02 2.236E-O1

Figure 4.
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