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Syllabus of Ph.D. Qualification Examination (SJTU-ME)
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Exam Topic (English) Advanced Combustion
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Exam Format Closed-book exam, 1 hour
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*H 1% H AR The candidate of Ph.D must understand the physico-chemical processes
Exam Target related to combustion and reacting flows. The topics to be covered include:
chemical thermodynamics, chemical kinetics, carbon free and carbon
containing fuels oxidation and pollutant formation mechanisms, laminar
premixed/diffusion flames, droplet combustion, ignition/extinction, flame
instabilities.
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1. Basic concepts of equivalence ratio, air-fuel ratio and fuel type in
combustion; Concepts of chemical equilibrium and spontaneous reaction;
Concepts of enthalpy of formation, heat of reaction and heat of combustion;

Concepts of adiabatic flame temperature and its influencing factors.

2. Mass, momentum, energy transfer phenomenon and theory; mass
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conservation equation, momentum conservation equation and energy
conservation equation in combustion.

The basic concepts of chemical kinetics, such as general reaction, basic
reaction, reaction series, reaction equation, reaction rate expression,
Arrhenius formula, activation energy, chain reaction, etc.; the transition state
theory of bimolecular reaction and lineman mechanism of single molecule
reaction.

The mechanism of H2-O2 reaction and methane combustion reaction; the
main formation mechanism of NOx and soot.

The types of laminar premixed flame, such as Bunsen flame, plane flame,
opposed flame, etc.; the physical structure analysis method and
characteristics of laminar premixed flame; the chemical structure of laminar
premixed flame; the concept of flame thickness and its influencing factors;
the concept, influencing factors and measurement methods of flame
propagation velocity.

The types of laminar diffusion flame such as swirling jet flame, coaxial jet
flame, confined jet flame, Booker Schumann flame, physical and chemical
structure of laminar diffusion flame, liquid fuel spray phenomenon and
theory, droplet evaporation combustion phenomenon and theory.

The mechanism of flame stability and blow off, the concept of S-curve, the
phenomenon and mechanism of premixed flame flameout, the phenomenon
and influencing factors of ignition limit, the phenomenon and mechanism of

flame stability and blow off, and the typical methods of flame stability
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