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Abstract: One of the main problems of modeling combustion in a gas turbine combustor is the account for
interaction between turbulent and chemical processes. These physical and chemical processes are so complex
that their detailed simulation requires use of complex mathematical models which contain a large number of
parameters. Based on the results of experimental data, a periodic feature of temperature fields at the outlet of
the flame tube of the gas turbine combustor was revealed. This feature consists in the absence of the expected
individual temperature maxima and their pairwise association at the outlet of the flame tube. In the present work,
numerical simulation of temperature fields in the gas turbine combustor was performed using the commercial

package STAR-CCM+. For modeling turbulence and combustion, a k–ε model and a steady laminar flamelet
(SLF) model were used. The fuel nozzle spray was modeled by the linear instability sheet atomization (LISA)
model.
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Figure Captions

Figure 1 Schematic with the indication of the rotation direction of the turret with thermocouple combs and the location of the
belts (view from the turbine side); the arrow shows the rotation direction of the turret: 1 — burner center; 2 — outer belt; 3 —
central belt; 4 — inner belt; and 5 — rotating turret with thermocouple combs

Figure 2 Average temperature fields measured by thermocouples of central (1) and inner (2) belts (a) and central (1) and
outer (3) belts (b): A — burner; B — upright; and C — fire tube mount

Figure 3 Schematic of the annular combustor: (a) longitudinal section of annular combustor; (b) calculation sector with two
burners; 1 — air inlet to the combustor; 2 — burner device; 3 — flame tube; 4 — air outlet from the outer annular channel; 5 —
temperature measuring surface; 6 — air outlet from the inner annular channel; 7 — external combustor body; 8 — outer annular
channel; 9 — inner annular channel; 10 — internal combustor body; 11 — first manifold; and 12 — second manifold

Figure 4 Location of design sectors in the turbine side view: 1 — upright; 2 — upright and flame tube mount; and 3 — nozzle
and swirl

Figure 5 Temperature field of the central belt at the combustor outlet: 1 — experiment [3]; 2 — 2 burners; 3 — 4 burners; 4 —
8 burners; A — burner; B — upright; and C — fire tube mount

Figure 6 Deviation of total pressure (1) and mass flow rate of the nozzle (2) from the average value: (a) first manifold; (b) second
manifold; and (c) total flow from both manifolds

Figure 7 Temperature fields of central (a), outer (b), and inner (c) belts at the combustor outlet with refined fuel flow rate
through different burners: 1 — experiment [3]; 2 — 2 burners; 3 — 2 burners (option 2); 4 — 4 burners; 5 — 4 burners (option 2);
6 — 8 burners; A — burner; B — upright; and C — fire tube mount

Figure 8 Calculated temperature fields of the central belt at the combustor outlet in various sector designs: 1 — 2 burners
(option 2); 2 — 4 burners (option 2); and 3 — 8 burners
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