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Summary


This was the second in what will be a series of visits to CERN for the purpose of sharing ideas and organizing activities affecting cryostat design and development for the LHC interaction region quadrupoles.  During this visit we concentrated on details associated with a series of heat exchanger test devices being fabricated at Fermilab as part of our R&D effort for installation at the magnet test facility at CERN (building SM18).  We had several good discussions about plans and goals for the test, areas of responsibility, and began to discuss data acquisition and control issues.


In addition we took time to experiment a little with importing of CAD files generated at Fermilab into the CAD system and CERN.
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Introduction


This was the second in what will be a series of visits to CERN for the purpose of sharing ideas and organizing activities affecting cryostat design and development for the LHC interaction region quadrupoles.  During this visit we concentrated on details associated with a series of heat exchanger test devices being fabricated at Fermilab as part of our R&D effort for installation at the magnet test facility at CERN (building SM18).  We had several good discussions about plans and goals for the test, areas of responsibility, and began to discuss data acquisition and control issues.


In addition we took time to experiment a little with importing of CAD files generated at Fermilab into the CAD system and CERN.

Monday, January 11, 1999

10:00 am

Initial heat exchanger test facility meeting.

Present:
R. van Weelderen



(CERN)



T. Peterson, Y. Huang, T. Nicol

(Fermilab)


This was an initial meeting with Rob van Weelderen to discuss goals for the test, how we hope to achieve those goals, and whether the planned instrumentation is adequate for the job.  Initial tests will include evaluating the overall performance of the heat exchanger at full heater power.  This will essentially be the verification needed to continue with the mainstream cryostat design effort.  We will also perform tests to assess control characteristics during powering up and powering down.  Finally, we will conduct a series of detailed tests in an attempt to evaluate the heat transfer coefficient of the heat exchanger itself.


We then moved on to whether or not we wanted to add anything to the planned instrumentation.  Rob asked that we try to incorporate two more thermometers, one at either end of the system inside the corrugated tube, two or three level gauges installed at the module interconnects, and larger heaters in the feedbox collection pot.  It may also be wise to increase the volume of the collection pot to something like 10 liters and to increase the collection pot heater to handle vaporization of the maximum mass flow.

14:00

Follow-up heat exchanger test facility meeting.

Present:
R. van Weelderen, B. Villierme, C. Darve
(CERN)



T. Peterson, Y. Huang, T. Nicol

(Fermilab)


This was a continuation of our earlier meeting with Rob van Weelderen.  Bruno Vullierme and Christine Darve also attended from CERN.  Bruno reviewed the details of the feedbox schematic and agreed that it looked reasonable and complete.  There were a few small suggestions for changes, most dealing with reducing the pressure settings on relief valves.  There was a recommendation to add a thermal strap between the phase separator and the GHe VLP return line.  Christine will be working with various aspects of the heat exchanger test hardware.  This was her first chance to see the overall layout and hear about the test plan in detail.


Bruno and Rob suggested we lower the relief setting on all four room temperature relief valves in order to ensure that we don’t pressurize their system before our relief valves operate.  This is only a matter of changing the specification for the valves.


Finally, Bruno and Rob indicated we can probably find vacuum pumps at CERN for the test modules rather than having to supply a pump cart from Fermilab.

16:00

Tour of the magnet string test area, SM18.

Present:
R. van Weelderen



(CERN)



T. Peterson, Y. Huang, T. Nicol

(Fermilab)


This was an informal tour of the magnet string test area and magnet test areas.  This is the area where the heat exchanger test devices will be installed and the test conducted.  I toured this same area in March 1998, but wanted Yuenian to see the layout and the attachment points for our feed box.

Tuesday, January 12, 1999

10:00 am

Initial attempt to transfer a 3-D CAD file from Fermilab.

Present:
L. Nikitina



(CERN)



J. Kerby, Y. Huang, T. Nicol

(Fermilab)


Lioudmila Nikitina is a designer at CERN using Euclid, their 3-d solid modeling program.  We had previously provided access to a solid model created at Fermilab.  It turns out that none of the CERN drafters use I-DEAS and so there is no possibility of transferring files in their native format at this time.  This issue will be revisited later in this report.

11:00

Informal discussion on heat exchanger test data acquisition plans.

Present:
C. Darve
(CERN)



T. Nicol
(Fermilab)


This was an informal meeting with Christine Darve.  Christine has accepted a guest appointment and hopes to start work at Fermilab in February 1999.  Her first area of responsibility will be with the instrumentation and data acquisition for the heat exchanger test.  She is currently wrapping up the measurements and reports from a cryostat thermal test at CERN and will make her final presentation on that subject on January 22.

14:00

Discussion on revised triplet heat loads and continuation of earlier discussions on heat exchanger test plans.

Present:
R. van Weelderen

(CERN)



Y. Huang, T. Nicol

(Fermilab)


One of the hot topics arising from the CDR at Fermilab in December was the static heat load at 1.9K for the inner triplets.  The numbers reported at that time were on the order of 40W static at 1.9K.  Representatives from CERN, primarily Rob van Weelderen were concerned about these high values.  Since that time, we have made design changes and reevaluated the calculated heat loads and find them to be more in line with expectations.  The latest estimate is 18W total to 1.9K for the triplet; 12 from static conduction, 6 from radiation.  This compares favorably with earlier estimates for a post suspension that would only reduce the conduction heat load by 3W for the entire triplet.


Rob was satisfied with these latest results to the point that we feel confident to proceed with the design details.  However, we will continue to fine tune our design and analysis.


We discussed briefly an experiment Rob would like to see carried out on the external heat exchanger corrugated tube to characterize its overall heat transfer coefficient at 100% wetted area.  We agreed that Yuenian would look into the feasibility of carrying out this experiment in our Engineering Laboratory.

16:30 am

Second attempt to transfer a 3-D CAD file from Fermilab.

Present:
L. Nikitina, E. van Uytvinick

(CERN)



T. Nicol



(Fermilab)


Following our initial unsuccessful attempt to transfer a 3-d CAD file, we arranged to transfer an IGES file created in I-DEAS at Fermilab into Euclid.  The initial try at this also failed.  Euclid was not able to read the file.  Following that we talked to Eric van Uytvinick in the CAD support group at CERN.  He showed us a product they have been working on to translate IGES files into native Euclid objects outside of Euclid.  This effort finally proved successful.  We were able to transfer at least the geometry of a solid model.  It appeared to be wireframe representation of the original model as opposed to an assembly of solid objects, but at least it was a start.

Wednesday, January 13, 1999

08:30

CAD status meeting.

Present:
C. Eck


(CERN)



T. Nicol

(Fermilab)


Christoph Eck is very active in the CAD aspects of information technology at CERN.  We met during his visit to Fermilab in early 1998 and again during the CERN/Fermilab/KEK meeting last March.  This meeting was a brief follow-up on status.  Since our last meeting, Matra, who supplies Euclid to CERN has been acquired by Cattia, a CAD company tied to IBM.  It is believed this may provide an upgrade path for Euclid which is being discontinued, however the two programs are not file-compatible so the advantages are not clear with the possible exception of continued support.  At the same time, CERN has standardized on version 3.2 of Euclid and has formed a task force to study the needs of the CAD community.  The next year will likely be spent evaluating the CAD needs at CERN.  The second year will be spent evaluating and benchmarking candidate programs.  A formal long-term recommendation is expected some time after that.

09:30

Heat exchanger test unit controls meeting.

Present:
R. van Weelderen, J. Casas, A. Suraci, P. Gomes

(CERN)



T. Peterson, Y. Huang, T. Nicol



(Fermilab)


This was our first meeting with the controls group at CERN specifically regarding our controls needs for the heat exchanger test.  Prior to this meeting our assumption was that we would connect all of the test instrumentation to a stand-alone data acquisition system and route any necessary signals to the control system for use there.  The main function of the controls group (in our naïve view) was to provide signals to control valves given a rather moderate number of inputs.  It turns out that their function is much more all-inclusive.  They prefer to route all the instrumentation signals to their system, use what they need, but process, record, and monitor all the instrumentation signals through a supervisory system overseeing the controls PLCs.  The obvious implication of this is that a stand-alone data acquisition system is unnecessary.


Juan Casas essentially committed his group to provide all of the cabling, control system integration, data acquisition, monitoring, and data storage for the duration of the heat exchanger test.  We will provide him with mechanical drawings from which they can determine lengths, volumes, weights, etc., process and instrumentation diagrams (PIDs), and electrical interface drawings.  Mechanical drawings will be sent in a couple weeks.  The PID work will start in February and finish by April.  The electrical interface drawings will be provided by May.


We briefly discussed the plans for testing the unit at various slopes.  Rob was under the impression we would assemble and test the system flat.  After some discussion we agreed to test it at any slope up to 1.4%, the maximum machine slope at the interaction regions.


A note for cold mass designers – It may facilitate smooth operation of the triplets if heaters are installed inside the cold mass assemblies capable of heat inputs similar to those expected during beam crossing operations.
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Contacts

Name
Affiliation

Casas, Juan
CERN

Darve, Christine
CERN

Eck, Christoph
CERN

Gomes, Paulo
CERN

Karppinen, Mikko
CERN

Nikitina, Lioudmila
CERN

Ostojic, Ranko
CERN

Parma, Vittorio
CERN

Pettersson, Thomas
CERN

Rohmig, Peter
CERN

Serio, Luigi
CERN

Suraci, Antonio
CERN

Taylor, Tom
CERN

van Uytvinck, Eric
CERN

van Weelderen, Rob
CERN

Vullierme, Bruno
CERN
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