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ABSTRACT

The analysis on two-phase flow in a Lean Direct Injection(LDI) combustor has been investigat
ed. Linearized Instability Sheet Atomization(LISA) and Aerodynamically Progressed Taylor Anal
ogy Breakup(APTAB) breakup models are applied to simulate the droplet breakup process in h
ollow-cone spray. Breakup model is validated by comparing penetration length and Sauter Mea
n Diameter(SMD) of the experiment and simulation. In the LDI combustor, Precessing Vortex C
ore(PVC) is developed by swirling flow and most droplets are atomized along the PVC. It has
been confirmed that all droplets have Stokes number less than 1.0.
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: Diffusion coefficient
: Specific total energy
: Energy flux

: Wave number

: Breakup length

: Ohnesorge number
: Heat flux

: Stokes number

: Temperature

: Droplet diameter

: Mixture fraction

: Discharge coefficient
: Mass

: Pressure

: Time

: Velocity

: Maximum growth rate

SO w’@gcw&ﬁ&ﬂg@@ghmwmtq@

: Kronecker delta

Nomenclature

: Wave amplitude

: Density

: Viscous work

: Viscous stress tensor

Q 23 9 ™ 3

: Surface tension
Superscripts

: Time Average
: Favre Average
: Time derivative

595

: Subgrid-scale
Subscripts

D : Parent droplet
: Ligament
. : Liquid phase
: Source term
0 : Initial value
: Spatial coordinate
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Fig. 1. Schematics of LDI injector nozzle
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Table 1. Boundary conditions [3,4]
ltems Unit Case 1 | Case 2
Hole diameter um 560
Injection pressure MPa 476 6.12
Fuel mass
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Weber number 32 42
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Sheet formation
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Fig. 2. Spray pattern for each case
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Fig. 6. Comparisons of velocities between experiment [16] and simulation results
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Fig. 7. Q-criterion (Q=2E10 iso—surface) with
velocity magnitude contours
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