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Research on velocity profile of entrance section of bell-mouth flow tube

YU Nanxi, WANG Yi, LIU Linlin, YANG Zhen, YU Haocheng
(Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: Bell-mouth flow tube is usually used to test the intake flow in aero engine tests. Aiming at the problem of the inaccurate
measurement results and the increased measurement cost caused by the inaccurate layout of measuring points in the process of mea-
surement, the velocity distribution on the measurement section of the inlet section of the tube is studied. The measurement principle of
the bell-mouth flow tube and the flow state of the airflow in the tube under the turbulent flow state are analyzed in this paper. The varia-
tion of velocity along the diameter direction on the measurement section is studied, and the mathematical model of the radial velocity
distribution in the tube is established. Finally, the velocity distribution model is analyzed and verified by the methods of experiment
and simulation. A new method based on velocity distribution model is provided for accurately obtaining the air flow in the tube, that is,
the data information of a few points on the measurement section of the flow tube is measured through the test to establish the velocity
distribution model, so that a more accurate air flow value in the tube is obtained. The research results are of great significance to the
measurement of intake air flow and the evaluation test of engine performance.

Key words: intake air flow; velocity profile; bell-mouth flow tube; numerical simulation
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Fig.3 Schematic diagram of test device
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Tab.3  Fitting results of velocity distribution near the wall
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