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Abstract

A new method is developed to shorten the computation time and to increase the accuracy
of radiation heat transfer analysis by Monte Carlo method. The method utilizes a number
mesh derived by analytic theory of numbers which replaces the random numbers used in the
Monte Carlo method. In the present study, at first the principle of the method of analytical
theory of numbers is explained when it is used to obtain the value of multiple integrals. This
is followed by a review of previous methods to solve radiation heat transfer by using the
method of analytical theory of numbers. Then, a new method is proposed. As each set of
the number mesh derived by analytical theory of numbers has its own distribution rule, it
cannot be used freely as a substitute of the radom numbers in the Monte Carlo calculation.
Hence, by comparing the results with the one obtained by the Monte Carlo method using a
large number of random numbers, an appropriate set of number mesh is sought. By using
the finally obtained set of number mesh, the computation time is shown to be shortened by
20 percent.
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DNAA Y v 2l

a;(i=1,2,+) BORRR, 7277l a=1
H(b) —1—EE20%, 2T, feE(c), MABEEDORY ORI [Elsc(2¥/6)®® [H(b)~1]w2
S=3 S=4
N=p H{b)—1 @ a3 H(b)~1 @ 23] ay
101 0.0703 40 85
199 0.0214 30 104
307 0.0114 75 99 0.0906 42 229 101
523 0.00454 78 331 0.0412 178 304 243
701 0.00319 215 660 0.0281 82 415 382
1069 0.00142 136 323 0.0150 71 765 865
1543 0.00075 355 1042 0.00837 128 954 215
2129 0.00044 359 1141 0.00500 766 1281 1906
3001 0.00025 276 1151 0.00303 174 266 1259
4001 0.00015 722 1154 0.00200 113 766 2537
5003 0.000105 1476 2274 0.001480 792 1889 191
6507 0.000070 592 2058 0.001009 1351 5080 3086
8191 0.000044 739 5515 0.000622 2488 5939 7859
10007 0.000033 544 5733 0.000486 1206 3421 2842
20039 0.000016 5704 12319 0.000276 19668 17407 14600
28117 0.060008 19449 5600 0.000108 17549 1900 24455
39029 0.000005 10607 26871 0.000077 30699 34367 60605
57091 0.000002 48188 21101 0.000056 52590 48787 38790
82001 0.000001 21252 67997 0.000031 57270 58903 17672
100053 0.000001 28036 22431 0.000019 92313 24700 95582
S=5 S=6
N=p Hb) -1 a as a, a  |H() -1 & a a, as a5
1069 | 0.0962 63 762 970 177
1543 | 0.0580 58 278 694 134
2129 | 0.0383 618 833 1705 1964 | 0.186 41 1681 793 578 279
3091 | 0.0237 408 1409 1681 1620 | 0.123 233 271 122 1417 51
4001 | 0.0154 1534 568 3095 2544 1 0.086 1751 1235 1945 844 1475
5003 | 0.0114 840 177 3593 1311} 0.063 2037 1882 1336 4803 2846
6007 | 0.0085 509 780 558 1693 | 0.050 312 1232 5943 4060 5250
8191 | 0.0055 1386 4302 7715 3735 0.034 1632 1349 6380 1399 6070
10007 | 0.0042 198 9183 6967 8507 | 0.027 2240 4093 1908 931 3984
15619 | 0.0032 | 10641 2640 6710 784 1 0.0197 8743 8358 6559 2795 772
20039 | 0.0022 | 11327 | 11251 | 12076 | 18077 | 0.0123 5557 150 | 11951 2461 9179
33139 | 0.0011 321331 17866 | 21281 | 32247 | 0.0060 | 18236 18311 19143 5522 | 22910
51097 1 0.0000 | 44672 | 45346 7044 | 14242 | 0.0031 9931 7551 | 29682 | 44446 | 17340
71053 | 0.0002 | 33755 | 65170 | 12470 6878 | 0.0026 | 18010 3155 | 50203 6605 | 13328
100063 | 0.002 | 90036 | 77477 | 27253 6222 1 0.0015 | 43307 | 15440 | 39114 | 43534 | 30955
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