Power Absorption Profile from Vitaly
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FIG. 5. Energy deposition map in the KLM Kaon Production Target without "black hole” colti- &
mator at the entry. Vertical scale — radial coordinate in em, horizontal scale — Z-coordinate along )
the photon beam in em. Color scale — energy deposition in GeV/cmg Jelectron. The same, but
course, map sized as R x Z = 60 x 25 is attached to this project as a numerical file -~ "KLMDP-
WRHALL?Gp]()i .dat”.
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Tungsten block and cooling plates
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3D Rendering — cooling plates on 4

sides — Max water temp less than
100C




Cooling Water removing 6KW from Tungsten
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Tungsten Properties

Physical Properties Metric English
Density 18.3 glec 0.697 Ibfin®
a Lattice Constant 3165 A 3.165A
Chemical Properties Metric English
Atomic Mass 183.84 183.84
Atomic Number T4 T4
Atomic Volume 1.59e-029 1.58e-029
Thermal Neutron Cross Section 18.2 barns/atom 18.2 barns/atom
X-ray Absorption Edge 017837 A 047837 A
1.02497 A 1.02487 A

107436 A 1.07436 A

1.21529 A 121529 A

Electrode Potential 45V 45V
Electronegativity T T
lonic Radius 0820 A 0820 &
0.700 A 0.700 A

Electrochemical Equivalent 3.43 g/Ath 3.43 g/Ath

Mechanical Properties Metric Englizsh

Hardness, Brinell 254
Hardness, Knoop e
Hardness, Rockwell A 66
Hardness, Rockwell C 3
Hardness, Vickers 30
Tengzile Strength 25000 psi
Tensile Strength, Ultimate 142000 psi
Tensile Strength, Yield

109000 psi

Rupture Strength

Modulus of Elasticity
im|
370 GPa
Poizsons Ratio 0.28
Shear Modulus 156 GPa 22600 ksi
Shear Strength 400 MPa 58000 psi
ical Properties Metric English
Electrical Resistivity 0.00000565 chm-cm 0.00000565 ochm-cm
Magnetic Susceplibility 3.3e-7 3.3e-7
Critical Magnetic Field Strength, Oersted 142-118 1.12-118
Critical Superconducting Temperature 0.0149-0.0159 K 0.0149-0.0159 K
Thermal Properties Metric English
Heat of Fusion 184.2 lig 78.24 BTWIb
! |.|in_.n’in F

CTE, linear 4._4_0 |.|mn’rn—=_c ) 2

Specific Heat Capacity 0.134 Jig-"C 0.0320 BTU/b-"F

Thermal Conductivity 163.3 Wim-K 1133 BTU-inhr-f-°F
| “F

812 BTU-in/hr-

Metlting Point
Boiling Point




D ANSYS model mirrors Vitaly bins,
cm radii X .75 cm deep volumes
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5.2 KW total input - 2 W/m*2
convection US face - 80C air temp
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Berylium Properties

Physical Properties Metric English
Density 1.844 glec 0.06662 |b/in®
Chemical Properties Metric English
Atomic Mass 9.012182 9.012182
Atomic Number 4 4
Thermal Neutron Cross Section 0.0090 barns/atom 0.0090 barns/atom
¥-ray Absorption Edge 110 68 A 110 68 A
Electrode Potential 17V 17V
Electronegativity 1.57 1.57
lonic Radius 0350 A 0350 A
0.440 A 0440 A

Mechanical Properties Metric English
Hardness, Rockwell B 75 -85 75-85
Tensile Strength, Ultimate 370 MPa 53700 psi
Tensile Strength, Yield 240 MPa 34800 psi
Elongation at Break 3.0% 3.0%
Modulus of Elasticity 303 GPa 43900 ksi
Compressive Yield Strength 270 MPa 39200 psi
Poissons Ratio 0.070-0.18 0.070-0.18
Fatigue Strength (1] 160 MPa 23200 psi
240 MPa 34800 psi

Fracture Toughness

10.6 - 12.3 MPa-m%

3480

9.65 - 11.2 ksi-in%

Shear Modulus 135 GPa 19600 ksi
Shear Strength 345 MPa 50000 psi

480 MPa 69600 psi
Charpy Impact 1.50-5.50J 1.11-4.06 ft-lb
Electrical Properties Metric English
Electrical Resistivity 0.00000430 ohm-cm 0.00000430 ohm-cm
Magnetic Susceptibility -1.00e-6 -1.00e-6
Critical Superconducting Temperature 0.0260 K 0.0260 K
Thermal Properties Metric English
Heat of Fusion 1133 Jig 487.4 BTU/lb
Heat of Vaporization 24770 Jig 10660 BTU/lb
CTE, linear ] i 6.39 pinfin-"F

Specific Heat Capacity

1925 Jig-"C

.06 pinfin-°F
917 pinfin-°F
10.2 pinfin-"F

0.4601 BTU/Ib-"F

Thermal Conductivity 216 Wim-K 1500 BTU-in/hr-ft>-"F
Melting Point 1273-1283 °C 2323-2341°F
Boiling Point 2471 °C 4430 °F
Optical Properties Metric English
Emissivity (0-1) 061 0.61




