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Effect of Torch Speed and Solid Layer Thickness on Heat Transfer and Particle
Deposition During Modified Chemical Vapor Deposition Process
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Abstract

A study of heat transfer and thermophoretic particle deposition has been carried out for the

Modified Chemical Vapor Depositon(MCVD) process. A new concept utilizing two torches is

suggested to simulate the heating effects from repeated traversing torches. Calculation results for

the wall temperatures and deposition efficiency are in good agreement with experimental data.

The effects of variable properties are included and heat flux boundary condition is used to

simulate the moving torch heating. A conjugate heat transfer which includes heat conduction

through solid layer and heat transfer in a gas in a tube is analyzed. Of particular interests are the

effects of torch speeds and solid layer thicknesses on the deposition efficiency, rate and the
tapered entry length.
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A. Tuex=2000 K

CHs

Table 1 Summary of calculation results

Flowrate | Torch speed Inn.er Maximum T.. T, Partic‘le Tapered SPaftial
(¢/min) (cm/min) radius heat flux ®) ) formation length efficiency
(mm) | (10°W/m? (%) (cm) (%)
3 15 9 1.27788 519 | 606.5 100 245 475
2 15 9 1.28428 513 | 580.4 100 18 50
4 15 9 1.27372 525 | 6284 62 25.5 43.2
3 10 9 0.90465 448 | 530.6 64 26 51.5
3 20 9 1.61918 581 | 675.3 100 21.5 42.9
3 15 95 1.14503 494 | 576.7 100 23.5 48
3 15 85 1.39796 542 | 632.4 100 22 45.3
B. Tmax=1900 K
Flowrate | Torch speed Irm'er Maximum T, T, Partic'le Tapered S?z{tial
(1/min) (cm/min) radius heat flux ®) ®) formation | length efficiency
(mm) | (10°W/m? (%) {cm) (%)
3 15 9 1.19272 515 | 600.8 66 24 474
2 15 9 1.19847 510 | 575.7 100 17.5 49.9
4 15 9 1.18898 520 | 672.7 40 19 39.8
3 10 9 0.84968 445 | 516.9 42 135 413
3 20 9 1.50428 575 | 667.5 100 21 42.9
3 15 95 1.07133 491 | 571.8 57 22.5 48
3 15 8.5 1.30187 537 | 626 80 215 45.2
3 5 9 0.55760 354 | 400 22 7 21.9
C. Tmax=1800 K
i icl red atial
F;llo/“x;r;t)e T?cr;};;ﬁ’z; d rI:(ril;tlrs h::;“;ﬂ? ’fl'{"')" (Tl;e) f:ri;::izn Ti:;th efo?ciency
(mm) (10°W /m?) (%) {cm) (%)
3 15 9 1.10422 511 | 594.8 34 9.5 33.9
2 15 9 1.10936 506 | 570.5 77 175 49.9
4 15 9 1.10082 516 | 614.7 21 6 20.8
3 10 9 0.79104 442 | 513 23 5 22.1
3 20 9 1.38638 570 | 659.1 50 24 44.5
3 15 9.5 0.99406 487 | 566.6 30 75 29.4
3 15 8. 1.20249 533 619.1 37 11 36.8
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