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Numerical Analysis in Unsteady State on variation of Diameter

and Environmental Velocity of Carbon Heating Source
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Abstract : This paper represents the numerical analysis in unsteady state on the variation of diameter and

environmental velocity of carbon heating source. In general heating system, the oil and sheath heater is widely

used, but these systems have many problems. So, the heating source with carbon ingredient has been

researched in many country about manufacture, thermal and electrical properties. In this research, the carbon

heating source was studied through numerical analysis on several conditions of unsteady state, heat generation,

diameter and environmental velocity. The temperature distributions at steady state are appeared as a

non-proportional linear pattern with variations of environmental velocity due to the Nesselt number with

convective heat flux is proportioned to 0.805 of Reynolds number. As the radius is increasing, the temperature

distributions is appeared the minus tilt because of the environmental condition is cooling by constant

temperature. So, the correlation equation between temperature at steady state and environmental velocity was

obtained.
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Fig. 1 Schematic diagram and grid system for
numerical model

Table 1 Main parameters for numerical analysis (a) carbon heating source

parameters conditions
q 10, 20, 30, 40, 50
D 0.01, 0.015, 0.02, 0.025, 0.03
|4 0,123 45

(b) SiC heater
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Table 2 Coefficients for correlation equation (10)

. coefficients
D q a b C
10 | 21.7405 | 19.6924 | 48.4645
20 | 25.0038 | 54.1597 | 84.1919
0.01 | 30 | 26.5833 | 101.434 | 108.824
40 | 26.8433 | 159.259 | 124.247
50 | 26.1486 | 225.353 132.37
10 | 20.8912 | 20.0286 | 24.4388
20 | 20.2813 | 61.7039 | 32.2632
0.015 | 30 | 20.4552 | 105413 | 37.2971
40 | 19.6845 | 156.407 | 36.0069
50 | 18.1423 | 213.612 | 29.2896
10 17.749 28.3446 | 7.35523
20 | 18.1171 | 63.3249 | 8.99679
0.02 | 30 | 17.6586 | 104.451 | 5.33354
40 | 16.4675 | 151.142 | -3.14928
50 | 14.6467 202.76 | -15.9201
10 | 17.0891 | 27.8397 | 0.906129
20 17.023 60.6545 | -2.47043
0.025 ] 30 | 16.3249 | 98.1452 | -9.87972
40 | 15.0524 | 139.957 | -21.0253
50 | 13.2692 | 185.694 | -35.578
10 | 16.6767 | 27.3584 | -3.06268
20 | 16.3302 | 58.7222 | -9.57259
0.03 | 30 | 15.4688 93.884 | -19.3567
40 | 14.1324 | 132.599 | -32.2101
50 | 12.3653 | 174.592 | -47.9044
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