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Abstract: The lobed mixers were designed based on the ATR combustor inlet structure to facilitate the mix-
ing and combustion of the air from the compressor and the fuel-rich gas from the turbine, and the numerical meth-
ods were used. The structure of lobe was optimized by increasing the penetration angle and the lobe width ratio.
The relevant results show that: (1) Keeping the inner penetration angle constant and increasing the inner pene-
tration angle, the status of incomplete combustion in the center area of the combustor can be alleviated effective-
ly. (2) Keeping the inner and outer penetration angles constant and decreasing the lobe width b, at the trailing
edge so that the lobe width ratio B is less than 1 can increase the mixing and combustion efficiencies. (3) Com-
pared with the non—reacting flow, the streamwise vortex induced by the lobed mixer has higher intensity and radi-

al velocity in the reacting flow. (4) In combustors with the lobed mixers, the total pressure loss caused by the
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mixing between the core and bypass flows is small, more than 80% of total pressure loss is caused by the heating

process.

Key words: ATR engine; Lobed mixer; Mixing; Combustion; Streamwise vortex
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(b) Computational domain of the ATR combustor
Fig. 3 Structural sketch of lobed ATR combustor (mm)
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(b) Structure of lobe
Fig. 4 Structural sketch of the lobed mixer

Table 1 Main design parameters of the lobed mixers

Lobe A Lobe B Lobe C
Inward penetration/(°) 21 22.6 22.6
Lobe width b,/mm 12 12 12
Lobe width b,/mm 12 12 8
Lobe width ratio B 1 1 1.5
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Table 2 Composition and mole fraction of gas generator

products
Species CH, co Cco,
Mole fraction 0.0002 0.50972 0.00091
Species H H, H,0
Mole fraction 0.00002 0.48652 0.00262
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