Vol. 5 No. 2 2000

Pl 283

GHF A 2949 Conditional Moment Closure
Modeling

Conditional Moment Closure Modeling in Turbulent
Nonpremixed Combustion

Kang Y. Huh*

Key Words :

Turbulent nonpremixed combustion, Conditional moment closure,

Laminar flamelet model, Pdf, Conditional scalar dissipation rate

Abstract

A brief introduction is given on the conditional moment closure model for

turbulent nonpremixed combustion. It is based on the transport equations derived

through a rigorous mathematical procedure for the conditionally averaged quantities

and appropriate modeling forms for conditional scalar dissipation rate, conditional

mean velocity and reaction rate. Examples are given for prediction of NO and OH in

bluffbody flames, soot distribution in jet flames and autoignition of a methane/ethane

jet to predict the ignition delay with respect to initial temperature, pressure and fuel

composition. Conditional averaging may also be a powerful modeling concept in

other approaches involved in turbulent combustion problems in various different

regimes.
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Fig 1. Conditional mean temperatures and
OH mass fractions in (a) CHy/H, and
(b) Hy/CO flames
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Fig 2. Conditional mean NO mass fraction in a CHy/H, flame(symbol:measurement, solid
line: CMC with GRI Mech 2.11, dashed line: CMC with GRI Mech 3.0, dashed
dotted line: CMC with Miller-Bowman mechanism)
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