Barrel Heat Exchanger (HEX) Material Estimate
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Description

The Barrel cooling system incorporates 44 counter flow heat exchangers. They are of copper-nickel and copper tube construction and all joints are soft-soldered using 60/40 tin-lead solder. One HEX deals with one barrel cooling circuit and comprises two inlet liquid tubes that travel inside one common exhaust liquid/vapour tube. At the inboard end of the HEX, the joint with the on-barrel cooling is made using a demountable indium wire seal for both inlet and outlet connections. At an intermediate point, demountable joints are made using custom-made PEEK washers for electrical isolation. At this point the inlet and exhaust tubes diverge: the exhaust is connected to the heater and the inlet continues via a filter to the main ID services bulkhead at the cryostat flange where a connection is made with a commercial SERTO stainless steel union.
The HEXs are located in dedicated service trays that are bonded to the cryostat surface. These trays include thermal insulation and removable covers.

Reference drawings:

HEX installation…….. TD-1056-580

Thermal insulation…... TD-1056-581

Service tray covers……TD-1056-582

Service tray……………TD-1056-083

Modularity and Location within ATLAS

To fit with the on-detector cooling modularity, the HEXs are arranged in two bunches of five and two bunches of six at each end of ATLAS (four bunches per side, see drg TD-1056-580). Each bunch is nominally spaced at 45 deg from the ATLAS centerline and occupies the dimensions either side of this line shown on the above drawing. Between radii 532 and 1140 and Z 780 to 805, the HEX bunches live entirely within the Heat Spreader Plate (HSP) and at a nominal R1140 between Z 805 and 3405 (cryostat flange), the bunches fit within the service tray.

Materials

HEX components are either 70/30 Copper/nickel (Cu/Nii), pure copper (Cu), stainless steel (st/st), or PEEK (p). All masses shown were either weighed at manufacture or calculated at the design stage.

The services tray is made from aluminium alloy and the thermal insulation is made from Aerex structural foam.
Note about the exhaust heaters
We do not have a drawing that reflects the as-installed exhaust heater assembly. The mass shown on the drawings is that for the end cap items, which are of smaller diameter. The heater power and sensor connections are made with approx 2mm OD cable and various Lemo connectors. Again, these are not firmly defined and are the responsibility of the ID cooling group – contact Steve McMahon, tel 0797 9622604. Andy has already asked!
