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Design of non-intrusive engine intake flow pipe based on

convergent-divergent throat structure

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

Abstract: Aiming at the problem of inaccurate measurement of aero-engine intake flow,this paper investigates a new
type of aero-engine flow pipe with a throat structure.lts advantage is that on the one hand, due to the optimization of the
flow field by the throat structure, higher intake flow measurement accuracy can be obtained by arranging fewer measuring
probes. On the other hand, the static pressure difference between the straight pipe section and the throat is used to obtain
the flow in the pipe in a non-contact way, which greatly simplifies the test method of the inlet flow in the test site.The fea-
sibility of the design scheme is verified by simulation and experiment. The research results provide a new solution for the
accurate measurement of aero-engine intake flow.
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Fig.1  Structural representation of bell-mouth intake flow tube
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Fig.2  Schematic plot of measuring cross-sections of

convergent-divergent flow tube
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Fig.3  Structural representation of convergent-divergent

intake flow tube
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Fig.5 Relative error curve of flow calculation using

pressure difference
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Fig.6 Dynamic pressure coefficient of convergent-divergent

inlet flow tube with different throat diameter
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Fig.7  Air flow yaw angle of convergent-divergent inlet flow

tube with different throat diameter
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Fig.8 Influence of different contraction section on boundary-

layer thickness
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Fig.9 Static pressure distribution on measured cross-section of

flow tube with different contraction section
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Tab.4 Design parameters of convergent-divergent

intake flow tube
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Fig.13  Flow calculation error at four different flow rates
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Tab.7 Flow calculation error at four different flow rates
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Fig.20 Schematic diagram of test by non-intrusive measure-

ment method
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Tab.9  Flow calculation error of differential pressure method at four different flow rates

B (kges™) 2/ Pa BIEFRE P/ (kges™)  PRMERE/ (kges™) HTRAR Y
5 152.6 0.83 5.80 5.66 0.985
10 430.6 0.84 9.22 9.12 0.989
15 12207 0.85 16.90 16.71 0.992
20 2206.9 0.90 20.82 20.74 0.996
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