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Iron

Aol clibeal) Lgallat Al g

Stainless Steel

Air

Property W Material No.1 Material No.2 Material No.3
Thermal 0.0296 at0 F 0.013atOF 1.82 x10” at O F
Conductivity 0.0264 at752F | 0.015at 752°F 3.41x10° at 500 F
Btu/(min.in. F) 0.0222 at832F | 0.025at1832F | 4.68x10°at 1000 F

5.75x10° at1500 F
Density 0.2801 0.2824 5.00x10” at O F
Ib/in 2.39x10” at 500 F
1.57x10° at1000 F
5.75x10” at 500 F
Specific Heat 0.116 0.110 0.250
Btu/(lb. F )

Aluall 4883 60 Uy 2 (F) Clangy 31adl cla Al 5 ) Al gl @il 1(2) Jgaad)
Anaddd) fudall slgall HEATINGS geabisl) 4diud aladiiady dpulial)

Transient Temperature Distribution After 45 Time Steps, Time= 6.000D+01
Distance 1.00 1.50 2.00 2.75 3.25 3.75 450 5.50
1 1.50 600.00 600.00 600.00 600.00 216.24 208.05 0.00 0.00
2 2.25 661.23 655.03 634.45 536.71 228.47 223.46 0.00 0.00
3 3.00 727.60 719.68 693.96 576.87 254.57 254.37 246.40 232.32
4 350 779.28 772.73 751.47 652.69 266.81 264.87 257.97 245.48
5 4.00 834.16 830.70 820.97 798.75 870.21 895.44 903.34 882.51
6 4.75 910.90 910.99 912.89 919.40 934.59 944.05 945.09 923.55
7 5.25 949.37 949.81 951.54 956.97 963.54 967.65 965.29 934.77
8 5.75 976.82 977.23 978.55 982.08 984.76 985.61 980.51 958.12
9 6.25 993.21 993.54 994.50 996.70 997.57 996.71 989.93 966.75
10 6.75 998.66 998.95 999.78 1001.52 1001.851000.45 993.11 969.64

Ulisall 4883 60 U9 223 (F ) gy 31l cilaal ) sl g sil) gl 1(3)d g2l
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Transient Temperature Distribution After 45 Time Steps, Time= 6.000D+01
Distance  1.00 1.50 2.00 2.75 3.25 3.75 450 5.50
1 1.50 600.00 600.00 600.00 600.00 219.73 211.49 0.00 0.00
2 2.25 661.76 655.57 635.00 537.37 232.07 227.04 0.00 0.00
3 3.00 727.64 720.73 695.05 578.15 250.37 258.17 250.10 235.97
4 3,50 780.61 774.08 752.88 654.38 270.66 268.72 261.79 250.22
5 4.00 835.74 832.30 822.64 800.73 872.28 897.56 905.50 884.70
6 4.75 912.75 912.85 914.80 921.42 936.69 946.00 947.29 905.77
7 5.25 951.34 951.80 953.56 959.07 965.69 969.85 967.52 946.02
8 5.75 978.88 979.31 980.65 984.23 986.96 987.84 982.77 960.39
9 6.25 995.33 995.67 996.65 998.89 999.80 998.96 992.21 969.04
10 6.75 1000.79 1000.10 1001.94 1003.72 1004.09 1000.71 995.40 971.93
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Time | Temperature (°C)
(sec) X=0 X=1cm X=2 cm X=3 cm
0 315 315 315 315 *
315 315 315 315 #
10 509 504 471 315
509 504 473 315
20 690 670 576 315
692 671 578 315
30 849 809 659 315
852 811 660 315
40 984 927 727 315
987 929 729 315
50 1099 1026 785 315
1102 1028 786 315
60 1195 1109 833 315
1198 1112 834 315

g Gl Ao daaiaall alldl) Ga...n Al il Jadly HEATINGS5 gealisal) il 1(5)J saad)
LI Jdas Gty
sl Jall =305 Jiad (#) Aadladl 3 HEATINGS gealill il Jid (%) Aadlall dus

Temperature (°C)

X=0 X=3.5cm X=7 cm X=10cm

0 20 20 20 1000 *

20 20 20 1000 #
60 20 20 509 1000
20 20 510 1000
120 20 264 510 1000
20 265 510 1000
180 264 265 632 1000
265 265 632 1000
240 265 448 632.5 1000
265 448 632.5 1000
300 448 448 724 1000
448 448 724 1000

8ol aatia ¢yl ghaudl 8 jiiuall Aall HEATINGS el sl il 1(6)dsaa)

Distance (cm) Temperature (°C)

€,=0.5, €,=0.5 €,=0.5,¢,=0.5 €,=0.8, €,=0.6 €,=0.8,¢,=0.8
Q=10.67 Q=34.70 Q=43.60 Q=43.60

(cal/sec.cm®) (cal/sec.cm®) (cal/sec.cm®) (cal/sec.cm?)
0.0 776.4 1940 2372 2399
15.24 701.4 1696.9 2066.7 2059
30.48 476.4 965.7 1147.9 1131
60.96 242.4 787.8 989.9 992
76.20 109.0 354.5 445.4 446

7
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Abstract

Heating 5 is program code written on main-frame computer, namely(IBM-360).
Science the program proves its significance in Varity of thermal calculation, such as
furnace designs, numerous efforts were finished for installing it in personal
computers. This study is the first successful attempt of instillation is accomplished:;
the program is executed for standard problems and the results shows identical with
the original.

Heating 5 has ben used to calculate three cases of thermal calculations; the
first is time dependent distribution of temperature for vertical plate (slab) including
heat source.While, the second case is the same of the first but without the heating
source and attached to vertical surface at 1000°C. In addition, the third case was a
coaxial cylinders and the heat source was located inside of the inner
cylinder,moreover,the calculation were carried out for different of heat source
energies and different emissivity factors finally, the simulation of heat transfer for
prototype furnace was carried out.



