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An Analysis on Fully Developed Laminar Heat Transfer in
Concentric Annuli with Axially Moving Cores
(The Cases of the First and Second Kind Boundary Conditions)
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Fundamental solutions of the first and second kind boundary conditions were obtained analytically for
the fully developed laminar heat transfer in a concentric annulus with an axially moving core. The heating
conditions for the first and second kind are respectively (1) constant and uniform but different wall
temperatures are specified on each wall and (2) on one wall, constant axial as well as peripheral wall heat

fiux is specified and the other is insulated. The effects of the relative velocity of the core and the radius

ratio on the temperature and Nusselt numbers have been investigated.
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Table1 Nusselt Numbers (1st kind)
Uk=—2 U¥=—1 U= 0 Ux=1 U*=2
T e N N M| M N | N N | N )
0.1 9.741 3.958 | 10.087 3.471 | 10.459 3.095 | 10.859 2.719 | 11.290 2.541
0.2 6.413 4.421 6.782 3.722 7.197 3.213 7.666 2.827 8.201 2.524
0.3 5.129 4.761 5.516 3.911 5.966 3.319 6.497 2.883 7.131 2.548
0.4 4.427 5.028 4.827 4.071 5.305 3.421 5. 889 2.949 .617 2.592
0.5 3.980 5.247 4.388 4.214 4.889 3.520 5.520 3.023 6.337 2.649
0.6 3.667 5.434 4.082 4.344 4.602 3.619 5.274 3.101 6.176 2.712
0.7 3.436 5.597 3.855 4. 466 4.391 3.715 5.101 3.181 6.083 2.781
0.8 3.258 5.743 3. 681 4.582 4.230 3.811 4.974 3.276 6.032 2.852
0.9 3.116 5. 876 3.542 4.693 4.103 3.906 4.876 3.345 6.007 2.952
Table 2 Nusselt Numbers (2nd kind)
Uk=—2 Ur=—1 U= 0 U*=1 U= 2

: N Nu) Nu? Nu® Nuf Nul Nuf? Nul) Nu? Nu
0.1 | 10.526 5.679 | 11.191 5.260 | 11.906 4.834 | 12.657 4.418 | 13.500 4.020
0.2 6.937 5.981 7.667 5.446 8.499 4.882 9. 447 4.333 | 10.528 3.825
0.3 5.541 6.187 6.316 5.583 7.241 4.928 8. 350 4.291 9.679 3.711
0.4 4.777 6. 346 5.582 5.699 6.583 4.979 7.384 4.280 9.401 3.651
0.5 4.289 6.479 5.117 5.803 6.181 5.037 7.559 4.291 9.352 3.626
0.6 3.946 6.598 4.795 5.902 5.912 5.099 7.405 4.318 9.413 3.625
0.7 3.699 6.706 4.558 5.997 5.720 5.166 7.317 4.357 9.530 3.641
0.8 3.507 6. 808 4.377 6.088 5.578 5.237 7.270 4.404 9.675 3.669
0.9 3.354 6.905 4.234 6.179 5.470 5.310 7.247 4.457 9.843 3.706




