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Flight test of mass flow measurement of turbofan engine
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Abstract: Based on the flight test of the turbo-fan engine, the system of mass flow
measurement of the engine was designed and built, and mass flow of the turbo-fan engine
was measured in the flight test under some different flight conditions and engine conditions.
The test data was selected, calculated and analyzed, and then, the effect of every factor on
mass flow of the engine was evaluted. The technique feasibility and result accuracy was vali-
dated and some usable conclusions of the mass flow measurement and analysis for the engine
mass flow measurement designed were obtained. All of these provided foundation for the
mass flow measurement and analysis of the subsequent models. Numerical simulation model
for the engine mass flow was established and modified using flight test data. By comparing
some results of numerical simulation with flight test data, it is found that the numerical re-

sults are in agreement with flight test data and the error is acceptable.
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CFD(computational fluid dynamics)
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Fig. 1 Scheme of study on mass flow measurement
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Table 1 Distance between total-pressure position

of boundary-layer and wall

/mm 10 15 20 25 35 43 51 59 67 75
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Fig. 3 Photos of the pressure rake
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Fig. 4 Scheme of the mass flow measurement

system for inlet
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Fig. 7 Static-pressure coefficient vs. altitude
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Fig. 9 Totalpressure on boundary-layer vs. X
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Fig. 10 Static-pressure on boundary-layer vs. Ny,
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Fig. 11  Velocity of boundary-layer vs. X
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Fig. 12 Thickness of boundary-layer vs. Ny,
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Fig. 13 Momentum thickness of boundary-layer
vs. Ni,
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Fig. 14 Engine mass flow modified vs. Ny,
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