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English Abstract

Lean Blow-off Prediction of a Turbulent Flame
Stabilized by Recirculating Flows

Mohammad Shahsavari, Mohammad Ali Soroudi, and Yousef
Yazdani

Combustion Chamber Department, Turbotec Co., Oil Turbo Compressor,
Tehran, Iran.

The objective of the present paper is to predict lean blow-off
limit of a turbulent flame stabilized by recirculating flows in
stationary gas turbines. To such aim, k — € turbulent model along
with Eddy Dissipation Concept (EDC) and a global two step
kinetic mechanism are used to simulate the combustor flow field.
Comparison of the present numerical results and experimental
data presented in [22] shows that although numerical simulations
can predict overall flow features accurately, it cannot predict lean
blow out limit. In an attempt to develop a basis to predict the lean
blow-off limit, different flow variables contributing in lean blow-
off process are studied as a function the global equivalence ratio.
Such investigations show that mass-weighted flow temperature at
the end of the recirculation zone reduces linearly by decreasing
the equivalence ratio. Using such linear feature, lean blow-out
equivalence ratio is calculated by extrapolating the linear curve to
find an equivalence ratio in which the mass-weighted flow
temperature at the end of the central recirculation zone equals the
inlet air temperature. Result shows that such extrapolations can
predict lean blow-off equivalence ratio by 7% error as compared
to the experimental data. Finally, the methodology is used to
predict lean blow out limit in a stationary gas turbine combustor.

Keywords: Flame Stability, Lean Blow-off, Finite Rate Eddy
Dissipation Combustion Model.
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