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Motivation — cooling demand of current leads

® Currentleads (CL) impose heat ® Theoretical power demand for

load on cryogenic system cooling of conduction cooled
® Current leads are a main sources (CC-CL) and continuously cooled
of power input for cooling!™ (c0-CL) current leads
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‘ Operating costs can be 0

reduced by about 50 %
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Optimization of operating conditions

Optimization with HPC Single-stage Cryogenic Mixed-
alaorithm!?! usin Refrigerant Cycle _
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B Consideration of T-

—> Disqualifies many optimization

dependent joule heating algorithms
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Numerical model for heat exchanger
calculations!®]

@ Solution of conservation equations

@ Empirical correlations for a, Ap and ¢
@ Heat source term for ohmic losses!?

300 @ Solution of 1-D T-field equation for conduction
E cooled part of current lead
g 0 o\, p(T) _
' @ Reference case: operation with Cryomech AL600®!
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Cryogenic mixed-refrigerant cycles (CMRC)

Cryogenic mixed-refrigerant cycles offer T
scalable cooling power atT < 100K

® CMRC-CLs promise reduction of power
demand for cooling by 2/3 compared to
CC-CLs

0

B Compact Accelerator Systems test stand
(COMPASS)B!

® Infrastructure for experimental

) e studies of i. a. CMRC-CLs
S By \ TN e B Two independent CMRC providing

’ | | approx. 100 W and 500 W of cooling
pOWer, resp.

mm) Commissioning in Q4/2024

® Simulation results: single-stage CMRC-cooled current lead
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® CMRC-cooled current lead under variable operation conditions
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‘ Adaption of the mass flow to the operation conditions

® Final design of CMRC-CL w

prototype for COMPASS
Current capacity 10 kA
Dimensions (L x W x H) 564 X 90 x 56 mm
Pressure level PN30
Total area for heat transfer 4.69 m*
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