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Appendix C 

Material Properties for ANSYS Model of Legal Weight Truck Cask 

Table Error! No text of specified style in document..1. 304 Stainless Steel 
Temperature 

(°F) 
Thermal Conductivity 

(Btu/hr-in-°F) Density (lbm/in3)
Specific Heat 
(Btu/lbm-°F) Description 

70 0.7143 - 0.1141 
212 0.7800 0.2888 0.1207 
392 0.8592 0.2872 0.1272 
572 0.9333 0.2855 0.1320 
752 1.0042 0.2839 0.1356 
932 1.0717 0.2822 0.1385 

1112 1.1375 0.2805 0.1412 

Used for cask 
body, cask lid, 

spokes 

 
 

Table Error! No text of specified style in document..2. 6061-T6 Aluminum 
Temperature 

(°F) 
Thermal Conductivity 

(Btu/hr-in-°F) Density (lbm/in3)
Specific Heat 
(Btu/lbm-°F) Description 

32 9.7500 
212 9.9167 
572 11.0833 
932 12.9167 

0.0984 0.2140 Used for basket, 
IL 1, 2 skin 

 
 

Table Error! No text of specified style in document..3. 6061-T6 Aluminum Honeycomb 
Temperature 

(°F) 
Thermal Conductivity

(Btu/hr-in-°F) Density (lbm/in3)
Specific Heat 
(Btu/lbm-°F) Description 

32 1.6965 
212 1.7255 
572 1.9285 
932 2.2475 

0.017118056 0.214 Used for IL 1 
(Honeycomb) 

 
 

Table Error! No text of specified style in document..4. 6061-T6 Aluminum Honeycomb 
Temperature 

(°F) 
Thermal Conductivity

(Btu/hr-in-°F) Density (lbm/in3)
Specific Heat 
(Btu/lbm-°F) Description 

32 1.4235 
212 1.4478 
572 1.6182 
932 1.8858 

0.0144 0.214 Used for IL 2 
(Honeycomb) 
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Table Error! No text of specified style in document..5. Helium 
Temperature 

(°F) 
Thermal Conductivity

(Btu/hr-in-°F) Density (lbm/in3)
Specific Heat 
(Btu/lbm-°F) Description 

200 0.00808 4.83E-06 
400 0.00942 3.70E-06 
600 0.01075 3.01E-06 
800 0.0115 2.52E-06 

1.24 Used for cask gap 
and fuel gap 

 
 

Table Error! No text of specified style in document..6. Chemical Copper Lead 
Temperature 

(°F) 
Thermal Conductivity

(Btu/hr-in-°F) Density (lbm/in3)
Specific Heat 
(Btu/lbm-°F) Description 

68 1.6651 
209 1.6308 
400 1.526 
499 1.4111 
581 1.2096 
630 1.0079 

0.3 0.06 Used for lead 
regions 

 
 

Table Error! No text of specified style in document..7. 56% 
Ethylene Glycol Solution 

Avg. 
Temperature 

(°F) 

Thermal 
Conductivity 
(Btu/hr-in-°F) 

Specific Heat 
(Btu/lbm-°F) 

Density 
(lbm/in3) 

50 0.0188 0.7405 0.0391 
70 0.0187 0.7522 0.0389 

100 0.0185 0.7696 0.0385 
150 0.0182 0.7979 0.0378 
200 0.0179 0.8255 0.0370 
250 0.0177 0.8522 0.0362 
260 0.0176 0.8575 0.0360 
270 0.0176 0.8627 0.0358 
280 0.0175 0.8679 0.0357 
290 0.0175 0.8731 0.0355 
300 0.0174 0.8782 0.0353 
310 0.0174 0.8833 0.0351 
320 0.0173 0.8884 0.0349 
330 0.0173 0.8934 0.0347 
340 0.0172 0.8984 0.0345 
350 0.0172 0.9034 0.0343 
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Table Error! No text of specified style in document..8. Air 
Avg. 

Temperature 
(°F) 

Thermal 
Conductivity 
(Btu/hr-in-°F) 

Specific Heat 
(Btu/lbm-°F) 

Density 
(lbm/in3) 

350 0.0017 0.2467 0.0000283 
450 0.0018 0.2494 0.0000252 
550 0.0020 0.2516 0.0000227 
650 0.0022 0.2533 0.0000206 
750 0.0023 0.2546 0.0000189 
850 0.0025 0.2556 0.0000175 
950 0.0026 0.2562 0.0000162 

1050 0.0027 0.2566 0.0000152 
1150 0.0029 0.2568 0.0000142 
1250 0.0030 0.2570 0.0000134 
1350 0.0031 0.2571 0.0000126 
1450 0.0033 0.2571 0.0000120 
1550 0.0034 0.2573 0.0000114 
1650 0.0035 0.2576 0.0000108 
1750 0.0036 0.2581 0.0000104 
1850 0.0038 0.2589 0.0000099 
1950 0.0039 0.2599 0.0000095 
2050 0.0040 0.2614 0.0000091 

 
 
Table Error! No text of specified style in document..9. Effective Conductivity for Liquid Neutron 

Shield with 1°F Temperature Gradient 
56% Ethylene Glycol Air 

Avg. 
Temperature 

(°F) 

Effective Conductivity 
Neutron Shield 
(Btu/hr-in-°F) 

Effective Conductivity 
Expansion Tank 

(Btu/hr-in-°F) 

Effective Conductivity 
Neutron Shield 
(Btu/hr-in-°F) 

Effective Conductivity 
Expansion Tank 

(Btu/hr-in-°F) 
250 0.364 0.149 0.003 0.002 
260 0.374 0.153 0.003 0.002 
270 0.384 0.157 0.003 0.002 
280 0.393 0.161 0.003 0.002 
290 0.398 0.163 0.003 0.002 
300 0.396 0.162 0.003 0.002 
310 0.395 0.162 0.003 0.002 
320 0.394 0.161 0.003 0.002 
330 0.393 0.161 0.003 0.002 
340 0.391 0.160 0.003 0.002 
350 0.390 0.160 0.003 0.002 
351 * * 0.003 0.002 
400 * * 0.003 0.002 
500 * * 0.003 0.002 
600 * * 0.003 0.002 
700 * * 0.003 0.002 
800 * * 0.003 0.002 

1000 * * 0.003 0.003 
1200 * * 0.003 0.003 
1500 * * 0.003 0.003 
2000 * * 0.004 0.004 
2500 * * 0.004 0.004 
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Table Error! No text of specified style in document..10. Effective Conductivity for Liquid Neutron 
Shield with 10°F Temperature Gradient 

56% Ethylene Glycol Air 
Avg. 

Temperature 
(°F) 

Effective Conductivity 
Neutron Shield 
(Btu/hr-in-°F) 

Effective Conductivity 
Expansion Tank 

(Btu/hr-in-°F) 

Effective Conductivity 
Neutron Shield 
(Btu/hr-in-°F) 

Effective Conductivity 
Expansion Tank 

(Btu/hr-in-°F) 
250 0.654 0.268 0.006 0.002 
260 0.673 0.276 0.006 0.002 
270 0.691 0.283 0.006 0.002 
280 0.704 0.288 0.006 0.002 
290 0.705 0.289 0.006 0.002 
300 0.703 0.288 0.006 0.002 
310 0.701 0.287 0.006 0.002 
320 0.699 0.286 0.006 0.002 
330 0.697 0.286 0.006 0.002 
340 0.695 0.285 0.006 0.002 
350 * * 0.006 0.002 
351 * * 0.006 0.002 
400 * * 0.006 0.002 
500 * * 0.006 0.002 
600 * * 0.005 0.002 
700 * * 0.005 0.002 
800 * * 0.005 0.002 

1000 * * 0.005 0.003 
1200 * * 0.005 0.003 
1500 * * 0.004 0.003 
2000 * * 0.004 0.004 
2500 * * 0.004 0.004 
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Table Error! No text of specified style in document..11. Effective Conductivity for Liquid Neutron 
Shield with 25°F Temperature Gradient 

56% Ethylene Glycol Air 
Avg. 

Temperature 
(°F) 

Effective Conductivity 
Neutron Shield 
(Btu/hr-in-°F) 

Effective Conductivity 
Expansion Tank 

(Btu/hr-in-°F) 

Effective Conductivity 
Neutron Shield 
(Btu/hr-in-°F) 

Effective Conductivity 
Expansion Tank 

(Btu/hr-in-°F) 
250 0.840 0.344 0.008 0.003 
260 0.863 0.353 0.008 0.003 
270 0.882 0.361 0.008 0.003 
280 0.888 0.364 0.008 0.003 
290 0.885 0.363 0.007 0.003 
300 0.883 0.361 0.007 0.003 
310 0.880 0.360 0.007 0.003 
320 0.877 0.359 0.007 0.003 
330 0.875 0.358 0.007 0.003 
340 0.872 0.357 0.007 0.003 
350 * * 0.007 0.003 
351 * * 0.007 0.003 
400 * * 0.007 0.003 
500 * * 0.007 0.003 
600 * * 0.007 0.003 
700 * * 0.007 0.003 
800 * * 0.006 0.003 

1000 * * 0.006 0.003 
1200 * * 0.006 0.003 
1500 * * 0.005 0.003 
2000 * * 0.005 0.004 
2500 * * 0.005 0.004 
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Table Error! No text of specified style in document..12. Effective Conductivity for Liquid Neutron 

Shield with 50°F Temperature Gradient 
56% Ethylene Glycol Air 

Avg. 
Temperature 

(°F) 

Effective Conductivity 
Neutron Shield 
(Btu/hr-in-°F) 

Effective Conductivity 
Expansion Tank 

(Btu/hr-in-°F) 

Effective 
Conductivity Neutron 
Shield (Btu/hr-in-°F) 

Effective Conductivity 
Expansion Tank 

(Btu/hr-in-°F) 
250 1.061 0.434 0.009 0.004 
260 1.058 0.433 0.009 0.004 
270 1.055 0.432 0.009 0.004 
280 1.052 0.431 0.009 0.004 
290 1.049 0.430 0.009 0.004 
300 1.046 0.428 0.009 0.004 
310 1.043 0.427 0.009 0.004 
320 1.039 0.426 0.009 0.004 
330 * * 0.009 0.004 
340 * * 0.009 0.004 
350 * * 0.009 0.004 
351 * * 0.009 0.004 
400 * * 0.009 0.003 
500 * * 0.008 0.003 
600 * * 0.008 0.003 
700 * * 0.008 0.003 
800 * * 0.008 0.003 

1000 * * 0.007 0.003 
1200 * * 0.007 0.003 
1500 * * 0.006 0.003 
2000 * * 0.006 0.004 
2500 * * 0.006 0.004 
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Table Error! No text of specified style in document..13. Effective Conductivity for Liquid Neutron 
Shield with 70°F Temperature Gradient 

56% Ethylene Glycol Air 
Avg. 

Temperature 
(°F) 

Effective Conductivity 
Neutron Shield 
(Btu/hr-in-°F) 

Effective Conductivity 
Expansion Tank 

(Btu/hr-in-°F) 

Effective Conductivity 
Neutron Shield 
(Btu/hr-in-°F) 

Effective Conductivity 
Expansion Tank 

(Btu/hr-in-°F) 
250 1.151 0.471 0.010 0.004 
260 1.148 0.470 0.010 0.004 
270 1.144 0.469 0.010 0.004 
280 1.141 0.467 0.010 0.004 
290 1.138 0.466 0.010 0.004 
300 1.134 0.464 0.010 0.004 
310 1.131 0.463 0.010 0.004 
320 * * 0.010 0.004 
330 * * 0.010 0.004 
340 * * 0.009 0.004 
350 * * 0.009 0.004 
351 * * 0.009 0.004 
400 * * 0.009 0.004 
500 * * 0.009 0.004 
600 * * 0.009 0.004 
700 * * 0.008 0.003 
800 * * 0.008 0.003 

1000 * * 0.008 0.003 
1200 * * 0.007 0.003 
1500 * * 0.007 0.003 
2000 * * 0.006 0.004 
2500 * * 0.006 0.004 
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Table Error! No text of specified style in document..14. Effective Conductivity for Liquid Neutron 
Shield with 100°F Temperature Gradient 

56% Ethylene Glycol Air 
Avg. 

Temperature 
(°F) 

Effective Conductivity 
Neutron Shield 
(Btu/hr-in-°F) 

Effective Conductivity 
Expansion Tank 

(Btu/hr-in-°F) 

Effective Conductivity 
Neutron Shield 
(Btu/hr-in-°F) 

Effective Conductivity 
Expansion Tank 

(Btu/hr-in-°F) 
250 1.253 0.513 0.011 0.004 
260 1.249 0.512 0.011 0.004 
270 1.245 0.510 0.011 0.004 
280 1.242 0.509 0.011 0.004 
290 1.238 0.507 0.011 0.004 
300 1.234 0.505 0.011 0.004 
310 * * 0.010 0.004 
320 * * 0.010 0.004 
330 * * 0.010 0.004 
340 * * 0.010 0.004 
350 * * 0.010 0.004 
351 * * 0.010 0.004 
400 * * 0.010 0.004 
500 * * 0.010 0.004 
600 * * 0.009 0.004 
700 * * 0.009 0.004 
800 * * 0.009 0.004 

1000 * * 0.008 0.003 
1200 * * 0.008 0.003 
1500 * * 0.008 0.003 
2000 * * 0.007 0.004 
2500 * * 0.007 0.004 
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Table Error! No text of specified style in document..15. Effective Conductivity for Liquid Neutron 

Shield with 200°F Temperature Gradient 
56% Ethylene Glycol Air 

Avg. 
Temperature 

(°F) 

Effective 
Conductivity 

Neutron Shield 
(Btu/hr-in-°F) 

Effective 
Conductivity 

Expansion Tank 
(Btu/hr-in-°F) 

Effective 
Conductivity 

Neutron Shield 
(Btu/hr-in-°F) 

Effective 
Conductivity 

Expansion Tank 
(Btu/hr-in-°F) 

250 1.468 0.601 0.013 0.005 
260 * * 0.013 0.005 
270 * * 0.013 0.005 
280 * * 0.013 0.005 
290 * * 0.013 0.005 
300 * * 0.012 0.005 
310 * * 0.012 0.005 
320 * * 0.012 0.005 
330 * * 0.012 0.005 
340 * * 0.012 0.005 
350 * * 0.012 0.005 
351 * * 0.012 0.005 
400 * * 0.012 0.005 
500 * * 0.012 0.005 
600 * * 0.011 0.004 
700 * * 0.011 0.004 
800 * * 0.011 0.004 

1000 * * 0.010 0.004 
1200 * * 0.010 0.004 
1500 * * 0.009 0.004 
2000 * * 0.008 0.004 
2500 * * 0.008 0.005 

 



Appendix C 

NUREG/CR-DRAFT C.10 
PNNL-15313 

Table Error! No text of specified style in document..16. Effective Conductivity for Liquid 
Neutron Shield with 300°F Temperature Gradient 

56% Ethylene Glycol Air 

Avg. 
Temperature 

(°F) 

Effective 
Conductivity 

Neutron Shield 
(Btu/hr-in-°F) 

Effective 
Conductivity 

Expansion Tank 
(Btu/hr-in-°F) 

Effective 
Conductivity 

Neutron Shield 
(Btu/hr-in-°F) 

Effective 
Conductivity 

Expansion Tank 
(Btu/hr-in-°F) 

250 * * 0.014 0.005 
260 * * 0.014 0.005 
270 * * 0.014 0.005 
280 * * 0.014 0.005 
290 * * 0.014 0.005 
300 * * 0.014 0.005 
310 * * 0.014 0.005 
320 * * 0.014 0.005 
330 * * 0.014 0.005 
340 * * 0.014 0.005 
350 * * 0.013 0.005 
351 * * 0.013 0.005 
400 * * 0.013 0.005 
500 * * 0.013 0.005 
600 * * 0.012 0.005 
700 * * 0.012 0.005 
800 * * 0.012 0.005 
1000 * * 0.011 0.004 
1200 * * 0.011 0.004 
1500 * * 0.010 0.004 
2000 * * 0.009 0.004 
2500 * * 0.009 0.005 
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Table Error! No text of specified style in document..17. Effective Conductivity for Liquid 
Neutron Shield with 500°F Temperature Gradient 

56% Ethylene Glycol Air 

Avg. 
Temperature 

(°F) 

Effective 
Conductivity 

Neutron Shield 
(Btu/hr-in-°F) 

Effective 
Conductivity 

Expansion Tank 
(Btu/hr-in-°F) 

Effective 
Conductivity 

Neutron Shield 
(Btu/hr-in-°F) 

Effective 
Conductivity 

Expansion Tank 
(Btu/hr-in-°F) 

250 * * 0.016 0.006 
260 * * 0.016 0.006 
270 * * 0.016 0.006 
280 * * 0.016 0.006 
290 * * 0.016 0.006 
300 * * 0.015 0.006 
310 * * 0.015 0.006 
320 * * 0.015 0.006 
330 * * 0.015 0.006 
340 * * 0.015 0.006 
350 * * 0.015 0.006 
351 * * 0.015 0.006 
400 * * 0.015 0.006 
500 * * 0.014 0.006 
600 * * 0.014 0.005 
700 * * 0.014 0.005 
800 * * 0.013 0.005 

1000 * * 0.013 0.005 
1200 * * 0.012 0.005 
1500 * * 0.011 0.005 
2000 * * 0.011 0.004 
2500 * * 0.010 0.005 

 
 

Table Error! No text of specified style in document..18. Emissivity Values for 
Radiation Heat Transfer 

Component Material 
Emissivity Before 

Fire 
Emissivity 

During/After Fire 
Canister stainless steel 0.36 0.36 
Cask stainless steel 0.36 0.36 
Outer Neutron Shield  0.34 0.34 
Inner Neutron Shield  0.34 0.34 
Basket stainless steel 0.36 0.36 
Fuel Clad zircaloy 0.8 0.8 
Boral Plate aluminum clad 0.55 0.55 
Shell Interior stainless steel 0.36 0.36 
Cask Exterior  stainless steel 0.85 0.9 
Tunnel/ISO various  0.9 

 


