20 Aug 2003 rev

Goals for thermal modeling of the Lumi instrumentation:

1. Use “realistic” model(s) of heat deposition by the Booster beam

2. Calculate steady state spatial temperature profiles of the primary components; SS housing, Cu plates, ceramic insulation

3. Calculate transient warm up to steady state and cool down

4. Evaluate thermal stresses

5. Evaluate convection cooling

Normalized incident beam profile:
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= 6mm, 0 < r < ∞

Beam intensity:
Operating mode

Ib = 1.36x1012p/s

duty cycle = 100% 

meets max allowed dose/hr limit

Shower power deposition:

matl


W/mm
Cu


0.983

Fe


0.894

Al2O3

0.513

Macor

0.326
(scaled from Al2O3)


These power depositions include a factor 3.6 for shower charged particle multiplicity per incident proton.

Rough estimate of steady state temperature of the SS housing:
Assume radiative cooling, neglect convection cooling

Assume SS housing has uniform temperature

Mass of housing


m = 8.8 kgm



Surface area



A = 982 cm2
Mean absorber thickness

t = 45.5 mm

Absorbed power
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Radiated power
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In equilibrium Pabs = Prad
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Initial rate of temperature rise:
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Cp = 0.44J/gm for Fe

The insides – Cu plates, ceramic – will get hotter since they are not in perfect thermal contact with the SS housing. 
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