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A Numerical Study on Evaporation and Combustion
of Liquid Spray

In Cheol Jeong, Sang Yong Lee and Seong Wook Baek
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Abstract

The vaporization and combustion of liquid spray in a cylindrical shape combustor was studied
numerically. Mixture of liquid drops and air was assumed to be ejected from the center-hole and
assisting air from the concentric annulus with swirling. Eulerian-Lagrangian scheme was adopted
for the two phase calculation, and the interactions between the phases were considered with the
PSIC model. Also adopted were the infinite conductivity model for drop vaporization, the
equation of Arrhenius and the eddy break-up model for reaction rate, and the k-¢ model for
turbulence calculations. Gas flow patterns, drop trajectories and contours of temperature and
mass fractions of the gas species were predicted with swirl number, drop diameter, and equiva-
lence ratio taken as parameters. Calculations show that the vaporization and the consequent
combustion efficiency enhance with the increase of the swirl number and/or with the decrease of
drop size, and the higher maximum temperature is attained with the higher equivalence ratio.
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Fig. 1 Combustor model for numerical analysis

Table 2 Inflow condition for different cases

Case 2 3 4 5
[Air]

Swirl number 0.52 0.52 0.52 0.52
[Droplet] .
Diameter, um 100 75 60 100

Equivalence ratio, @

0.5 05 0.5 0.3

[Air]

Inlet velocity : 8.3m/s in Nozzle(1), 7.8m/s in Nozzle(2)

Inlet temperature : 500K

[Droplet]

Inlet velocity : 6m/s, Inlet temperature : 300K
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(a) Casc 1 (AT=50K)
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