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Investigation on the concept and application
of available stagnation pressure in the compressor

HOU Arping, QUE Xiac bin, XIONG Jiurseng, ZH OU Sheng
( National Key Laboratory on A ero-enging, School of Jet Propulsion,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: The aerodynamics design of compressor is definitely required for the flow di-
rection, which, however, isn t considered in-the definition of stagnation pressure. So, the
limitation of-stagnation pressure appears when describing the performance of unsteady flow
in high loadfan/ compressor. In order to deal with this limitation, available stagnation pres
sure was presented to'\consider the influtience on working capability of small flow volume
caused by its velocity value and flow direction. And, according to the design demand of flow-
ing in fan/compressor, /the concepts of available stagnation pressure and pressure difference
coefficent were defiried at the level of engneering aplication. The application of available
stagnation pressure can reflect more effectively the influence of flow direction on unsteady
flow field in turbomachinery, making the performance characters of flow field change more

sensitive to the change of quality of flow field. So the available stagnation pressure is useful

to analyze the unsteady flow field.
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Fig.4 Contrast of conventional and available stagnation

pressure pitchwise profile
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Fig.5 Contrast of spanwise profile of conventional and

available stagnation pressure at mid pitch
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Fig.6 Contrast of pitchwise profile of conventional and

available stagnation pressure at 10% span

7 10%



9 1693

1.0
2 =
« 2 0.5 i
’ L
[
o OfF
, B
os]
s s _\

) PRI TR TR (VR L I |

-0 0.2 0.4 0.6 0.8 1.0

1

10.5

” p

) 1 1 ]
0 0.02 0.04 0.06 0.08 0.10
Pitch/%

7 10%

Fig.7 Pitchwise profile-of conventional and available
stagnation-pressure and static pressure

span near suction surface
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Fig.8 Pitchwise profile of pressure difference coefficient
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Table 1 Contrast of available and conventional
parameters at different operation points

/ / /
kPa % %
110.0 1.26 1.25 0.27 0.8345 0.8737 1.22
112.4 1.27 1.27 0.39 0.8771 0.8624 1.67
116.4 1.30 1.29 0.87 0.8484 0.8011 3.44
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