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Motivation

• Polydisperse
• EvaporationQuestion:

How to calculate the droplets concentration of such a 
evaporating polydisperse spray? 

Assumption: dilute, one-way coupling, steady cases.
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Polydisperse spray with evaporation:

Initial concentration varies for droplets at different initial size:

A monodisperse system with
the given size and concentration

Mathematical framework: Fully-Lagrangian Approach(FLA)

Question:

How to find which trajectory 
passes a chosen coordinate 
(x,y,z)?



Numerical task

FLA essentially have described:

Find                                                      to satisfy 
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Numerical treatment

Numerical scheme:

Simplest case: Injection from one same point at the same velocity.

• Choose a number of samples at different initial sizes;
• Using FLA framework to find the values of such variables along their own 

trajectories;
• Define the interpolation rules, and find          inversely satisfying          ,

thus interpolate the values of other variables at such parameters.
• This method can be extended to the more complicated cases with more 

free parameters.

Variables:

Parameters:



Examples I: 
Horizontal injections into a hot planar-Couette flow



Horizontal injections: results

Initial radius increases



Horizontal injections: results

Each curve is a collection of 
parameters to satisfy:
x = a given value.

These eleven curves correspond to
x = 0, 0.1, 0.2,……., 1.0



Horizontal injections: results

x increases



Example II:
Vertical injection into a hot planar Couette flow



Vertical injection: results

Initial radius decreases
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Vertical injection: results

x = 0.2

y = 0.5



Vertical injection into a hot planar Couette flow

The distribution of 𝑟𝑑 and 𝑛𝑑 along the vertical line at x = 0.2



Example III:
Vertical injection over a finite-size injector



Example III: results



Conclusion:

• A generic interpolation scheme has been developed as an extension 
of Fully-Lagrangian Approach to calculate the droplet concentration 
of an evaporating polydisperse sprays;

• Preliminary computations show that this scheme has a good 
performance.



Thank you!



Vertical injection over a finite-size injector


