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Fuel drop impact phenomenon: Why is it important?

Factors influencing drop spreading 
phenomenon:
� Droplet diameter
� Distance between nozzle tip and surface
� Properties of the impinging fuel
� Surface temperature
� Surface morphology
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� Fuel spray impact morphology on the hot walls of the 
combustion chamber influences engine performance and 
emissions

� Fuel spray impact in engine combustors can be understood 
by breaking down the problem into single drop impacts

Deposition

Splash

Rebound

Few possible outcomes of fuel drop impact

Zhao et al., SAE Int. J. Fuels Lubr. 10 (2017)
Rioboo et.al, Exp. in Fluids, 33 (2002)
Viverjita U., MSc (Engg) Thesis, IISc (2017)

Literature review of fuel drop impact on heated surfaces

n-heptane 

impact on hot 

solid surface

1991 2002

n-heptane impact 

on hot solid 

surface with high 

velocity

Diesel impact on hot 

solid surface at high 

temperature

2007

Binary fuel drop 

impact on hot 

surface

2013

Aviation fuel 

drop impact 

on hot surface

2017

Literature review indicates most work on fuel drop impact on hot surface is focused on

� Understanding drop impact of a single fuel

� Surface temperatures either below or above boiling point

A comprehensive understanding of the effect of surface temperature and fuel properties on the drop 
spreading process is yet to be obtained
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Chandra and Avedisian, Proc. R. Soc. Lond. A, 432 (1991)

Chen et al., ETFS, 32 (2007)

Kompinsky et al., CES, 98 (2013)

Sen et al., Int. J. Thermal Sci. 121 (2017) 

Objectives of the present work 

� To study the effect of surface temperature on the fuel drop spreading process

� To study the effect of fuel properties on the fuel drop spreading process

� To evolve a detailed understanding of the single fuel drop spreading process on a hot substrate 
that can be used for studying fuel spray impact processes in engines
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Scopes the 
presentation 

while mentioning 
other work

Highlights the 
‘creative’ solution

Features
outcomes

Roadmap Example 1:
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! States contributions 
beforehand, so audience 
knows where the story is 
going (no mystery story!)

! Introduces key images 
that will come back

Roadmap example
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Calls out four specific areas researcher will address 
later; gives broad, visual overviews of them

RESEARCH OUTCOMES APPROACH

Roadmap Example 2:
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Enumerates key 
outcomes succinctly
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Contributions highlighted

Roadmap Example 3:
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Visuals repeated 
throughout the 
presentation 

Current work is motivated 
by the state of the field
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! Summarizes work
! Jogs audience memory
! Prompts questions
! Emphasizes new contributions 

to the field

Close the loop with conclusions before discussing 
future work
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Instead of asking “Questions?”, try…
Use final slide to reiterate your contributions
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! Summarizes work
! Jogs audience memory
! Prompts questions
! Emphasizes new contributions 

to the field

Lets you highlight publications, 
patents, and/or awards
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! Summarizes work
! Jogs audience memory
! Prompts questions
! Emphasizes new contributions 

to the field

Instead of asking “Questions?”, try…

Another one!


