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Abstract: In order to study the thrust correction method on the outdoor test stand of aero—engine , numeri-
cal simulation calculations of aero—engine test in the open—air under different natural wind speed (0~5m/s) and
wind direction (0~90°) were carried out. It is found that the natural wind conditions obviously affect the distribu-
tion of the backflow area around the engine air—inlet on the outdoor test stand. The thrust correction method used
in the indoor test cell based on measuring the second flow traditionally cannot be appropriate for the outdoor test
stand. Therefore, a method for calculating and measuring the intake additional drag based on the internal flow pa-
rameters of the engine was derived. Combining the simulation consequence, the influence of different natural
wind on each drag correction amount of the outdoor test stand was analyzed. The results show that with the in-
crease of wind speed, it gradually increases proportionally and accounts for 1.09% of the total thrust for the addi-
tional drag of the intake air. For the windward drag of the stand, it satisfied the approximate quadratic curve rela-

tionship between the wind direction angle and the wind speed in the intake direction when the wind angle is less
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than 45° and accounts for 0.18% of the total thrust. When there is no wind, there is still windward drag of the

stand due to the influence of the engine exhaust jet on the airflow velocity around the stand.

Key words: Aero—engine; Outdoor test stand; Natural wind; Numerical simulation; Thrust correction
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Fig.1 Computation model and boundary conditions of
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Fig.5 Velocity distribution in the radial aspect at outdoor

test facility
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Table 1 Area of backflow around inlet under various wind

angle
Wigf( i”)‘gle S,/A S./A (S,-5)/4
15 0.4 0.65 0.21
30 0.49 0.74 0.25
45 0.53 0.98 0.45
60 0.68 124 0.56
90 0.71 130 0.59
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Fig. 9 Schematic diagram of the intake additional drag
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Fig. 13 Contrast of thrust correction
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