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Jet-wall stagnation flames for TiO, synthesis
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Simulations
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Flame centreline data

Two equivalence ratios produce different Ti(OH), profiles
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Lagrangian trajectories
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Aggregate and primary size distributions

As trajectories move radially outwards,

the aggregates grow bigger, but primaries remain similar in size
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Function of deposition radius
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CFD Equations
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Closure Models
Viscosity Thermal Conductivity
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Closure Models
Thermodynamic Properties, JANAF Polynomials
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Models and methods: flow

2D Simulations:
Navier Stokes Equations,
CFD with PISO Alg.

CFD Models:
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Models and methods: TiO, particles

Computational efficiency
VS
Physical insight

Same gas phase transfer species, Ti(OH),
Particle inception, surface growth, and coagulation

Coupled to governing equations
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Trajectory properties
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Primaries particle joint property distributions
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Titania crystal phases

(a) Rutile

(b) Anatase

(c) Bronze

(d) Brookite

(e) Columbite
(f) Hollandite
(g) Baddeleyite
(h) Ramsdellite

Figure from Aravindan et. al (2015),
https://doi.org/10.1016/j.mattod.2015.02.015
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