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Introduction

Method

Combustion is an essential step in generating power
using a gas turbine. The apparatus facilitating this
combustion is the combustor. Depending on local
resources, different fuels can be used for firing a
combustor. Natural gas is often used as a source of
fuel. However, in many situations oil is the primary
fuel available. Oil is very easy to handle and store and
also widely available. Very promising is the use of biooil, extracted from biomass.

The approach in our modelling work is focused on
the description of turbulent spray combustion with
an Eulerian-Eulerian model.
Interaction between the two phases will be
modelled
using
source
terms
describing
vaporisation, combustion and turbulence. The focus
will be on phase-transport from oil droplet to
gaseous phase, mixing of air and evaporated oil and
detailed modelling of chemistry.

Objective
In this project the aim is to develop modelling tools
for liquid fuel combustion with steam injection. Driven
by the need for very low emissions of polluting
substances, optimal insight is needed for design of
combustors and gas turbines. The use of advanced
modelling tools is one of the keys in this.
Figure 2: The ALSTOM Power Tempest dual fuel gas turbine

Chemistry will be modelled using the FIRSTcombustion code, based on projecting the reaction
mechanism on three reaction progress variables.
For these RPV’s a database is needed which can be
derived from detailed reaction mechanisms for
liquid fuels using CSP techniques.
Figure 1: A methanol spray flame

Problems
Several aspects related to liquid fuel combustion need
research:
First, the injection of liquid fuel into a combustor
using an atomiser, creating a spray of oil droplets, not
easily characterised.
Before the spray of oil droplets is combusted it
evaporates and mixes with combustion air.
Combined with evaporation comes combustion.
Due to the composition of the evaporated fuel,
combustion chemistry depends on several different
hydrocarbon molecules.
Related to this liquid fuel combustion or turbulent
spray combustion is the concept of lean-premixedprevaporised combustion (LPP) with steam injection,
applied in modern gas turbines. Modelling tools for
this concept need to be improved.

Future work
The main job is to build an advanced model,
combining and developing submodels based on
the given method.
After that the complete model described above
needs to be implemented and validated against
experimental data for turbulent spray combustion.
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