IEEE.org IEEE Xplore  |EEE SA  |EEE Spectrum More Sites Subscribe Donate  Cart Create Account  Personal Sign In

&+ #
e Browse v My Settings v Help v Institutional Sign In
Institutional Sign In
All v Q
ADVANCED SEARCH

Journals & Magazines > |EEE Transactions on Applied ... > Volume: 26 Issue: 3 0

Validation Test of the Forced-Flow Cooling Concept for the Superconducting Magnet of AMIT
Cyclotron

Publisher: IEEE PDF

Javier Munilla ; Pablo Abramian ; Jesus Calero ; Luis Garcia-Tabarés ; Jose L. Gutierrez ; Eduardo Molina ; Fernando Toral ; Cristina Vazquez ; Rafael Iturbe ; Leire ... All Authors

e g o 'y

5 96
Cites in Full Alerts
Papers Text Views
Manage Content Alerts
Add to Citation Alerts
Abstract

Document Sections

I. Introduction
Abstract:Advanced Molecular Imaging Techniques cyclotron is a compact device aimed to produce radioisotopes for medical imaging. A

II. Test Concept And Design uniform 4-T field is created by means of two NbT... View more

lll. Physical Models » Metadata

IV. Results Abstract:

Advanced Molecular Imaging Techniques cyclotron is a compact device aimed to produce radioisotopes for medical imaging. A uniform 4-
T field is created by means of two NbTi coils in a Helmholtz arrangement. Both coils are embedded in a stainless steel casing that holds
the Lorentz forces. The cooling scheme is based on a low-pressure forced internal flow of two-phase liquid-vapor helium through a narrow

V. Conclusion

Authors channel machined in the casing. Preliminary thermohydraulic analysis showed that this concept is capable of cooling the coils, removing a
heat load of up to 1 W with just a small amount of mass flow (about 0.1 g/s). In the final application, cold helium will be provided by a
Figures cryogenic supply system (CSS), which basically consists of a closed circuit recondenser using a single cryocooler. Previous heat loads
are inside the CSS specifications. This paper will present the results of a scaled mock-up of the coils, cooled by a controlled flow of helium
References provided from a helium Dewar, tested to check the thermal loads, quench training, fluid-solid interaction, and the necessary control system
to handle the helium mass flow. It will prove the viability of the concept while advising the potential problems that could arise in the real
Citations system.
Keywords
Published in: IEEE Transactions on Applied Superconductivity ( Volume: 26 , Issue: 3, April 2016)
Metrics
Article Sequence Number: 4401204 DOI: 10.1109/TASC.2016.2528682
More Like This
Date of Publication: 11 February 2016 9 Publisher: IEEE

Footnot
ootnotes » ISSN Information:

» Funding Agency:

‘= Contents

@ I. Introduction


http://www.ieee.org/
https://ieeexplore.ieee.org/Xplore/home.jsp
https://ieeexplore.ieee.org/Xplore/home.jsp
http://standards.ieee.org/
http://spectrum.ieee.org/
http://www.ieee.org/sitemap.html
https://innovate.ieee.org/Xplore/Subscribebutton
https://ieeexplore.ieee.org/browse/periodicals/title/
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=77
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=7368234&punumber=77
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#interactive-html
javascript:void()
https://ieeexplore.ieee.org/author/37085658311
https://ieeexplore.ieee.org/author/38277046100
https://ieeexplore.ieee.org/author/37265979800
https://ieeexplore.ieee.org/author/38272827000
https://ieeexplore.ieee.org/author/38276979900
https://ieeexplore.ieee.org/author/38364190700
https://ieeexplore.ieee.org/author/37265983000
https://ieeexplore.ieee.org/author/38235504600
https://ieeexplore.ieee.org/author/38271530500
https://ieeexplore.ieee.org/author/37085670889
https://ieeexplore.ieee.org/author/37085670889
https://ieeexplore.ieee.org/author/37085670889
javascript:void()
https://www.ieee.org/give
https://www.ieee.org/cart/public/myCart/page.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?ShowMGAMarkeatbilityOptIn=true&sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https://ieeexplore.ieee.org/document/7404273
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?ShowMGAMarkeatbilityOptIn=true&sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https://ieeexplore.ieee.org/document/7404273
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?ShowMGAMarkeatbilityOptIn=true&sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https://ieeexplore.ieee.org/document/7404273
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/alerts/citation
https://ieeexplore.ieee.org/alerts/citation
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/document/7404273
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/document/7404273/authors
https://ieeexplore.ieee.org/document/7404273/figures
https://ieeexplore.ieee.org/document/7404273/references
https://ieeexplore.ieee.org/document/7404273/citations
https://ieeexplore.ieee.org/document/7404273/keywords
https://ieeexplore.ieee.org/document/7404273/metrics
https://ieeexplore.ieee.org/document/7404273/similar
https://ieeexplore.ieee.org/document/7404273/footnotes
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=77
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=7368234&punumber=77
http://ieeexplore.ieee.org/Xplorehelp/Help_Pubdates.html
https://doi.org/10.1109/TASC.2016.2528682
https://ieeexplore.ieee.org/search/advanced
https://ieeexplore.ieee.org/Xplore/home.jsp
javascript:void()
javascript:void()

Amit cyclotron includes two low-temperature superconducting coils that must be cooled while accomplishing
restrictive boundary conditions [1]. These include a very compact design for the whole magnet, which relies in a
challenging design for cooling (heat exchange concept) and insulation. Magnet provides a uniform 4 T field by

means of two NbTi coils in a Helmholtz arr.
to withstand magnetic pressure. Also, they

are SigpportediontinstaiResdisgel

gement-and-warm-iron—These-eqils are fit using an aluminum shrinkage

casing to withstand repulsive force

between them. A helicoidal path is provided in it for liquid helium (CHe) flow. As the whole casing is at helium
temperature, it is surrounded by a thermal shield cooled by helium gas at about 60 K to be used as thermal shield.
Finally, glass fiber rods are responsible for handling net magnetic forces and positioning the coils inside the casing

in a low heat losses approach.
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