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Subsonic Jet Flow Field and Sound Field Characteristics
Influenced by Nozzle Inlet Air Temperature

ZHANG Yi, TU Shan, HONG Zhenhan, ZHENG Weicheng, LI Zhongshu

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To explore the influence of subsonic nozzle inlet air temperature on jet flow field and
sound field, a subsonic nozzle calculation model was established. Compared with experimental
and simulative data, the flow field and far-field noise radiation were evaluated at different nozzle
inlet air temperatures. The distribution laws of jet velocity at the outlet of the nozzle along the
axial and radial directions, as well as the variation of jet temperature along the nozzle exit axis,
were investigated. The influences of nozzle inlet air temperature on jet flow field development and
far-field noise were analyzed. The results show that the increasing temperature of jet significantly
shortens the length of the core region of the potential flow, and slightly reduces the width of the
core region of the potential flow. The static temperature and the overall temperature at the jet
axis with a certain distance from the nozzle rise. The highest static temperature under each
working condition is delayed compared with the highest overall temperature. Higher jet
temperature brings closer distance from the place where temperature starts to rise to the nozzle
outlet. The increasing temperature exerts a great influence on the noise of different frequencies.
Lowering the inlet temperature of the working fluid is beneficial to noise reduction. This research
may provide a new idea for the control of jet noise.
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