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Analysis of Aerosol Dynamics, Heat and Mass Transfer in the
Modified Chemical Vapor Deposition
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Abstract

A study of aerosol dynamics has been done to obtain exially and radially varying size distributions
of particles generated in the Modified Chemical Vapor Deposition process. Heat and mass transfer have
also been studied since particle generation and deposition strongly depend on the temperature field in a
tube. Bimodal size distributions of particles have been obtained both in the particulate flow and in the
deposited particle layer for the first time using the sectional method to solve aerosol dynamics.
Variations of geometric mean diameter, geometric standard deviation have been studied for various
parameters; flow rates and maximum wall temperature. The comparison between one-dimensional and
two-dimensional approaches has also been made.
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Table 1. Simulation conditions for the MCVD
process with constant properties.

G (mol/ cm®) 1.0x 10™
Q (2 /min) 0.5~5
*To () 800
* Taax () 1500 ~ 1700
"Tn () 180
L, Lz (cm) 20,22
R (cm) 1
Py (g/cm®) 2.32
To+ (Trax— To)(-f;)’ 0<x<L,
T (x—Ly)
Tm _(Tm— Tm'n) L2_L1) L1$x$L2
Tmln » x-‘ng
Tax(T) 1700 1500
D (cm‘/sec) 0.83 0.73
u (g/cm/s) 5.4x 10*  5.1x 107
a (cm’/sec) 2.36 2.04
p (g/en®) 3.22 3.50
¢, (1/g/K) 1.09 1.07
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