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The thermal model for ET-LF Jf”

Mirror temperature 10K
Mirror diameter 45 cm
Mirror mass 211 Kg
Silicon fibres lenght 2m
Silicon fibres diameter 3 mm

Marionette temperature | 2 K

Power in cavity 18 kW
Absorbed power 20 mW
Beam radius 9cm
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Parametric thermal simulation Jf”

q_tol{3=0.02 Slice: Total heat Aux ['u'u'.fn%] Max; 0,878
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Parametric thermal simulation Jf”
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Parametric thermal simulation wN
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Parametric thermal simulation éﬁ”

q_tol{3=0.02 Slice: Total heat Aux ['u'u'.fn%] Max; 0,878
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Parametric thermal simulation wN

q_tol{3=0.02 Slice: Total heat Aux ['u'u'.fn%] Max; 0,878
Heat sink i,
@ T=2 K
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Radiative heat transfer (1) [N

Elz—rlh/{irz Radiation from int. surface of

H2 = h2/r2 cylnder of radius r, to disk of

X=H2+R2+1 radiusr,, werer, <rg; diskis
perpendicular to axis of
cylinder, and axis passes trough

center of disk.
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Radiative heat transfer (1) [ NN

Ellz—rlh/{irz Radiation from int. surface of

H2 = h2/r2 cylnder of radius r, to disk of

X=H2+R2+1 radiusr,, werer, <rg; diskis
perpendicular to axis of
cylinder, and axis passes trough

center of disk.

P = 4R(-Izl— Hl)@l— X, ) &7 -4r? )’
+Q<;—4R2}2]

Buschman, Albert Jr. and Pittman, Claud M., 1961, Configuration factors for exchange of radiant energy
between axisymmetrical sections of cylinders, cones, and hemispheres and their bases, NASA TN D-944.
Siegel, Robert and Howell, John R., 2001, Thermal Radiation Heat Transfer, 4th ed., Taylor and Francis-

Hemisphere, Washington.

Sl @are 3rd Einstein Telescope Annual Workshop, .
Budapest, Nov. 23-24, 2011



. 8
Radiative heat transfer (2) [N

Mirror
Diameter 45 cm

Inner Diameter 1.2 m —__

300 K 77 K 4.2 K
‘ I‘77 h L4.2 '
) 5 Km "
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Radiative heat transfer (2) [N

Mirror
Diameter 45 cm

Inner Diameter 1.2 m —__

/

300 K 77 K 4.2 K
‘ I‘77 h L4.2 V
° 5 Km ”

We calculate P__,(L, ,,L;7), summing all the
contributions coming from the 4.2 K, 77 K and 300 K
sections
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Radiation power to mirror éN/N
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Lenght of 77 K section [m]
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