
Accepted Manuscript

Two-dimensional Impinging Jets in Hydrodynamic Rotational Flows

Jianfeng Cheng, Lili Du, Yongfu Wang

PII: S0294-1449(16)30084-1
DOI: http://dx.doi.org/10.1016/j.anihpc.2016.10.007
Reference: ANIHPC 2815

To appear in: Annales de l’Institut Henri Poincaré - Analyse non linéaire

Received date: 8 December 2015
Accepted date: 14 October 2016

Please cite this article in press as: J. Cheng et al., Two-dimensional Impinging Jets in Hydrodynamic Rotational Flows, Ann. I.
H. Poincaré – AN (2016), http://dx.doi.org/10.1016/j.anihpc.2016.10.007

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are
providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting
proof before it is published in its final form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.anihpc.2016.10.007


TWO-DIMENSIONAL IMPINGING JETS IN HYDRODYNAMIC

ROTATIONAL FLOWS∗

JIANFENG CHENG, LILI DU, YONGFU WANG†

Department of Mathematics, Sichuan University,

Chengdu 610064, P. R. China.

In Memory of Professor Yingming Liu

Abstract. The free streamline theory in hydrodynamics is an important and difficult

issue not only in fluid mechanics but also in mathematics. The major purpose in this

paper is to establish the well-posedness of the impinging jets in steady incompressible,

rotational, plane flows. More precisely, given a mass flux and a vorticity of the incom-

ing flows in the inlet of the nozzle, there exists a unique smooth impinging plane jet.

Moreover, there exists a smooth free streamline, which goes to infinity and initiates at

the endpoint of the nozzle smoothly. In addition, asymptotic behavior in upstream and

downstream, uniform direction and other properties of the impinging jet are also ob-

tained. The main ingredients of the mathematic analysis in this paper are based on the

modified variational method developed by H. W. Alt, L. A. Caffarelli and A. Friedman

in the elegant works [1, 17], which has been shown to be powerful to deal with the steady

irrotational flows with free streamlines.
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