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Experimental Investigation on Performance of Lobed Mixer
with Effects of Inlet Velocity Distortion and Bypass Ratio

CAI Ming—quan, HUANG Xiao—feng, DENG Kai, HUANG Yi-yong, XU Hua-sheng

(AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China)

Abstract: In order to figure out how the inlet velocity distortion and the bypass ratio effect on the perfor-
mance of lobed mixer, a two—flow annular axisymmetric afterburner test model with inlet distortion orifice plates
was designed and a five—hole probe combined with a three—dimensional displacement equipment was employed to
measure the three—dimensional flow field of different inlet velocity distortion and bypass ratio behind lobed mixer
planes. The results show that with the increases of distance from the outlet of lobed mixer, the mixing velocity of
core and bypass will increase at first then descend, and the total pressure recovery coefficient will decline,
while the mixing efficiency and thrust gain will increase. The results also show that the increases of bypass ratio
will enlarge the range of streamwise vortex and low temperature, while the mixing homogeneity, mixing efficien-
cy and total pressure recovery coefficient will decline. When the inlet velocity distortion peak is on the top, the
airflow will be accelerated mixing which is beneficial to the thrust gain and the total pressure recovery coefficient
will be higher, and the mixture efficiency will be higher with a small bypass ratio. When the peak of inlet velocity
distortion is at the bottom, both the wall static pressure of diffuser and the static pressure of center cone are rela-
tively high.
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Fig.1 Test model structure and section schematic diagram
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Fig.2 Picture of the test model
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Fig.3 Installation of distortion orifice plates in internal flowpath

Measurement area

-15"/

6x2°30"
K1~K7

H Lobed mixer

Measurement area

Fig. 4 Distribution of measure point at the outlet of lobed mixer along radial direction
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Fig. 5 Test system schematic diagram
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Fig. 6 Structure and distribution of five-hole probe

diagram
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Fig.7 Variation of inlet airflow velocity along the radial

direction
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Fig. 8 Velocity streamlines and temperature distribution under different inlet distortion (B=0.8)
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Fig.9 Velocity streamlines and temperature distribution under different bypass ratio (BM)
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Fig. 10 Variation of diffuser wall static pressure
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Fig. 11 Variation of cone static pressure
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Fig. 12 Variation of total pressure recovery coefficient
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Fig. 13 Variation of static pressure mixing index
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