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I 5-7x design luminosity
I ∆Tfluid ≈ 4 K

=⇒ Does the argon gap conduct the heat efficient enough to avoid boiling?
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I Simulation: 10 W Heating power
∆T1 = 2 K
∆T2 = 0.8 K with convection
∆T2 = 4 K without convection

I exact convection very difficult to
model

Fourier’s law:

Q̇1 =
𝜆G10
dG10

AG10 · ∆T1 (1)

Q̇2 =
𝜆LAr
dLAr

ALAr · ∆T2 (2)

⇒ 𝜆LAr =
dLAr
dG10

· 𝜆G10 · ∆T1
∆T2

(3)
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Measurements

Variation of:

I Heating power (up to ≈ 29 W)

I Angle (vertical and horizontal
position)
→ simulation of cylinder form

I Gap size (6 mm and 12 mm)
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Analysis
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Theating (t) = T0 + A1 ·
(︁

1 − e− t
𝜏1

)︁
+ A2 ·

(︁
1 − e− t

𝜏2

)︁
(4)

Tcooling (t) = T0 + A1 · e− t
𝜏1 + A2 · e− t

𝜏2 (5)

Temperature probes 5, 14 and 23: Heat flow in the center of the mock-up
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Results
for 25 W heating power
Vertical position:

𝜆LAr = (1.54 ± 0.10)
W

m · K (6)

Horizontal position:
𝜆LAr = (0.63 ± 0.03)

W
m · K (7)

I Thermal conductivity higher for vertical position due to convection
I modelling the convection for the ATLAS FCal simulation
I High enough to avoid boiling?
I in case of boiling: another detector in front or replacing the FCal
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