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Growth Characteristics of Silica Particles Using In situ
Sampling from Hy/O,/TEOS Diffusion Flame

Changhoon Jung, Kang-Ho Ahn, Mansoo Choi and Joon Sik Lee
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Z}), thermophoretic sampling(8%4 % Z3)

Abstract

Growth characteristics of silica particles have been studied experimentally using in situ sampling
technique from. Hx/O»/TEOS diffusion flame with carefully devised sampling probe. Verification of
sampling result was done through new method and effects of flame condition and TEOS flow rate on
growth characteristics of silica particles were investigated. By comparing particles sampled by
thermophoretic sampling in flame with those by collector sampling after probe, particles do not change
before and after probe sampling, which was clearly proved from the fact that the result of TEM image
analysis makes good agreement with that of SMPS measurement. As flame temperature increases, the
effect of coalescence or sintering becomes: important mechanism during growth of silica particles,
resulting in canceling the effect of coagulation, which makes mean diameter of silica particles increase
slowly. With increase in TEOS flow rate, the number concentration of generated silica particle increases
but residence time of particles in flame decreases. As a result, there exists upper limit to which the
diameter - of silica particle increases under same flame condition.
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Fig. 1 Schematic diagram of experimental setup
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A Behavior Study of Diesel Spray on High Temperature
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A diesel engine is one of the major prime movers to its high thermal efficiency. But due to the
recent attention for the environmental pollution, the emissions of diesel engine became to a important
problem. So it is needed to understand the characteristics of diesel spray injected into a combustion

chamber.

The factor which controls the diesel spray are the injection pressure, the nozzle diameter, the
impinging ' angle and the variation of pressure and temperature. In this paper, experiments were
conducted for the variation of the environmental temperature(273K, 373K, 573K), free spray and
impinging spray. And the notions of penetration, spray angle, axial distance for free spray, and axial
distance, spray thickness from impinging wall for impinging spray.

7|24y
8 : Spray Angle, degree
h; : Spray Tip Penetration, mm
7, : Radial Distance, mm
H, : Distance from Nozzle to Impinging Disk,
mm
hy : Spray Thickness, mm
7, : Radial Distance(Impinging Spray), mm
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Fig.3.9 Photo of Impinging Spray(293K)

Fig 3.11 Photo of Impinging Spray(573K)
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Fig.3.12 The Shape of Impinging Spray with
Temperature(293K, 373K, 573K)
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Fig.3.13 Variation of Radial Distance with
Temperature
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Fig.3.14 Variation of Axial Distance with
Temperature
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