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Difficulties in small-scale jet engine:

C Low ignition energy

C Small combustor volume

C Simplicity of the atomizer/vaporizer
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Existing models for combustion of
liquid fuel

A Semi-empirical droplet sizing models for a single
atomizer

A Evaporation models for droplets

C Need for integration of processes and models

A CFD involving two-phase flow and evaporation,
combustion chemistry, heat transfer
C Heavy numerical calculations
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Objectives

Comparison: Atomizers vs. Vaporizers for Micro
Gas Turbines

A Ignition system

A Stable operational envelope
A Combustion Efficiencies
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Research method

A Small-scale combustor

A Comparison of fuel
supply only, not a
combustor upgrade
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Research method (cont.)

Measurements:
A Air & fuel flows
A Combustor outlet temperature at 4 points
A Combustion gas concentrations at 4 points

Evaluations:
A Stable operational envelope
A Combustion Efficiency
A Chemical efficiency
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Research method (cont.)

Combustion efficiencies i definitions:

Enthalpy rise through combustor

Combustion Efficiency, d(T) =
Chemical energy of liquid fuel

Chemical energy of fuel remain in exhaust gases

Chemical efficiency, (Ch)= 1 -
Chemical energy of vaporized liquid fuel
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Experiment setup
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Experiment setup (cont.)

Gas analyzer:
COz2, CO, UHC, NOx, O2
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Experiment setup (cont.)
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Experiment setup (cont.)
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Experiment setup (cont.)
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Results

Exit temperature for different air and fuel mass flow rates
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