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A simple model for heating and evaporation of non-isothermal droplets is suggested. This model is based on the parabolic approximation of the
temperature profiles inside droplets. The d-squared law of droplet evaporation is modified to take into account droplet heating.

Comparison with numerical solutions of the transient problem for moving droplets shows the applicability of this approximation to modelling the
heating and evaporation processes of fuel droplets in diesel engines. The simplicity of the model makes it particularly convenient for
implementation into multidimensional CFD codes to replace the widely used model of isothermal droplets.

The boundary-value problem for calculation of difierential absorption of thermal radiation is formulated based on the MDPO (modified DPQ)
approximation. The solution of this problem is supplemented by simple analytical approximations for the normalised absorbed radiation power.
The latter is used together with the analytical approximation for the efiiciency factor of absorption, suggested earlier.

The resulting simplified model is applied to the specific problem of absorption of thermal radiation by a diesel fuel droplet. Itis pointed out that the
radial distribution of absorbed thermal radiation power is non-monotonic. The power absorbed in the droplet core is shown to be rather large
and almost homogeneous. Also, the absorbed power is large in the vicinity of the droplet surface, butis minimal in the inter mediate region. This
resultis related to absorption spectrum of diesel fuel.
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This section of the report MUST be completed.
If this is your final report, you do not need to complete the ‘Estimate of Expenditure’.

Amount awarded for Year 1: Amount awarded for Year 2:

Amount awarded for Year 3: (delete if not applicable)
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International Section Grant Questionnaire

We would be grateful if you could spare the time to fill in this questionnaire to help our monitoring efforts. Please feel free to
add comments in the space provided.

1  Please rate the standard of the administration of your award by the Royal Society on a scale of
110 7 by ,arking one of the following boxes:

7 = outstanding, 6 = excellent, 5 = very good, 4 = good, 3 = average, 2 = weak, 1 = poor

2 Where did you hear about the grant programme?

Research Fortight Nature New Scientist Other publication (please specify)
Publicity sheet Web X Word of mouth
Other (please specify)

3 Additional comments

4 Please commenton the performance of other organisations that were involved in this visit

Failure to submit a complete report may jeopardise future applications for support from the Royal Society.
Please note that receipt of this report will not normally be acknowledged.
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