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Scaling Analysis of Inert Sprays in the Context of Compression
Ignition Engines

Reduction of harmful greenhouse gas emissions from the transportation sector is paramount
to achieving global net-zero emission goals. One of the pathways to the goal is novel bio-
hybrid liquid fuels from renewable energy and carbon sources, which can be a major form of
carbon-neutral energy for future propulsion systems due to their high energy density. Since
fuel is delivered to an engine in the form of a spray, a fundamental understanding of the
spray and mixing performance of the new fuel candidates in the engine is necessary to
design and develop the fuels for advanced combustion concepts. In this context, a fast,
reduced-order model for inert sprays has been developed based on the cross-sectionally
averaged spray (CAS) model [1,2]. Building on this previous work, a scaling analysis of spray
formation should be carried out with respect to relevant non-dimensional parameters, such as
Reynolds number, Weber number, Density ratio, and so on. This scaling analysis is expected
to contribute to the understanding of underlying spray formation processes, such as breakup,
evaporation, and mixing.
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Fig. 1: Schematic of spray plume. Fig. 2: Effect of ambient density on the spray penetration.
Tasks Contact
. L. L . .
Derivation of non-dimensional (ND) form of Abhishek Deshmukh
CAS model

Tel. +49 241 80-94622

e Implementation of the ND CAS model in the a.deshmukh@itv.rwith-aachen.de

inhouse code CARTS
¢ Running ND parameter variations Avijit Saha

e Analysis of results and writing Tel. +49 241 80-97592
a.saha@itv.rwth-aachen.de

Prerequisites/Requirements
e Programming knowledge, preferably Fortran www.itv.rwth-aachen.de

e Multiphase Flows class is desirable ** There is a possibility to combine
e Self-motivation and commitment thesis work with Hiwi
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