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KLOE magnet test: Cryogenic System
Objectives:

1. To cool down and energize the coil up to some hundreds Amps in order to 
verify that “all systems are go!” after the roll out from the DAPHNE hall before 
the shipment. Repeat the test before re inserting the coil in the yoke at 
installation site

2. Optional - commissioning of subsystems that possibly underneath an upgrade 
or service before the shipment (PS; CS + DAQ; probes etc.)

Test options:

a. Re-connect the magnet to the KLOE dedicated LINDE cryogenic plant.

b. Magnet directly filled with cryogenic liquids
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Pros

• Well known process, performed several times by LNF personnel from 1998 to 2018

Cons

• Requires nontrivial re-installation/re-manufacturing of KLOE TL + bridge extension 

• Requires full re-installation of the fluidic subsystems

• Requires cryo plant to be put back in service after 5 years just for a few weeks' 
operation

• Most of the listed HW and services not useful to repeat the test in the US

a) Magnet CD using the LINDE cryogenic plant.
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Cool downa Option a
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Pros

• Requires very limited re-installation of the original fluidic subsystems

• LN2 flexible TL already in place (with 3000 lt LN2 tank for preliminary test)

• LHe dewars available in house (3x1000 lt)

• Requires the manufacturing of noncomplex cryogenic interfaces

• The HW is self consistent to repeat the test “keys in hand” before magnet re-

integration in the yoke in the US

b) Magnet CD using cryo liquids
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Cons

• Process performed only once in Oxford by Oxford Instrument personnel before 1996

• Cryogenic liquids requirement estimated from LINDE T-S diagram

• To extend/repeat the test does increase the costs consistently

b) Magnet CD using cryo liquids
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LN2 tank 
3000 lt

LN2 
flexible TL

Cool down option b

LHe dewars
3 x 1000 lt
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LN2 mobile tank 
22000 lt

Cryo interface

Atm vent



Cool Down from 300 to 100 K - 2 weeks
Cryo liquids requirement

A preliminary estimate of the LN2 and LHe quantities needed for the CD is based on the parameters 

of the CDs of the magnet with the Linde system.

The magnet was cooled by mixing GHe 300 K - 77 K.

At the end of the phase (two weeks) the flow meter of the 77 K line was beyond scale limit, we can 

estimate a flow of 6 g/s at 6 bar.

Therefore, considering the average value of 3 g/s with a Δh = 1200 W (NIST), we obtain ΔH = 3600 W 

equivalent to 18 g/s of LN2 LN2 ≈ 22.000 kg ⇒

26000 liters x 1.5-2.0
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Cool Down 
300 - 100 K
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Cool Down from 100 to 4.4 K - 3 days

The magnet was cooled with a GHe 77 K ≈ 2 bar line (screens), and a SC 
5.4 K line at 3 bar (coil).

Hypotesis:

1. 50% of nominal power @ 77 K to the screen≡ 450 W 2.25 g/s of LN2 
(see T-S Linde diagram)

Total LN2 ≈ 600 kg ⇒ 720 liters

2. 2/3 of nominal power @ 4.4 K to the coil ≡ 2 g/s LHe

Total LHe ≈ 520 kg ⇒ 4000 liters 
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Cool Down 
100 – 4.4 K

LN2
LHe



Magnet  Cold a 4.4 K - N days

LN2 ≈ 240 liters/day (450 W)

LHe ≈ 700 liters/day (1 g/s)
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Magnet 
@ 4.4 K

LN2
LHe

GHe



Procurement and costs estimate

• Cryo interface connecting the LN2 and LHe lines to the magnet turret
+ exhaust He and N2 lines (quoted) 50 kEuro

• 30.000 liters of LN2 + 4/6 weeks of renting LN2 mobile thank 
+ manufacturing of evaporator to control the LN2 T inlet to the magnet 80 kEuro

• Interface for the connection of the DAFNE compensator
TL to the mobile thank
+ its redeployment 30 kEuro

• LHe 6000 l x 25 Euro/lt 150 kEuro

Order for the revamping of 3 dewars 1000 lt each already placed

Test start: milestone to be set between November 2023 – February 2024
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Procurement 
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Questions?


