
Accepted Manuscript

Investigation on effects of back pressure on submerged jet flow from short 
cylindrical orifice filled with diesel fuel

Tao Qiu, Kaixin Wang, Yan Lei, Chenglin Wu, Yuwei Liu, Xinyu Chen, Peng Guo

PII: S0360-5442(18)31520-2

DOI: 10.1016/j.energy.2018.08.012

Reference: EGY 13488

To appear in: Energy

Received Date: 20 December 2017

Accepted Date: 01 August 2018

Please cite this article as: Tao Qiu, Kaixin Wang, Yan Lei, Chenglin Wu, Yuwei Liu, Xinyu Chen, 
Peng Guo, Investigation on effects of back pressure on submerged jet flow from short cylindrical 
orifice filled with diesel fuel,  (2018), doi: 10.1016/j.energy.2018.08.012Energy

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.



ACCEPTED MANUSCRIPT

1

1  Investigation on effects of back pressure on submerged jet flow from short 

2 cylindrical orifice filled with diesel fuel 

3 Tao Qiu1*, Kaixin Wang1, Yan Lei1, Chenglin Wu1, Yuwei Liu 2, Xinyu Chen1, Peng Guo1

4 1. College of Energy and Environmental Engineering, Beijing University of Technology, Beijing, China, 100124

5 2. School of Mechanical Electronic & Information Engineering, China University of Mining and Technology, 

6 Beijing, China, 100083

7 Abstract 

8 The submerged jet is a common phenomenon in a fluid machinery that controls fluid flow by adjusting the back 

9 pressure with constant inlet pressure during the energy transforming process, and it has different characteristic with that 

10 by adjusting the total differential pressure. This work investigates the submerged cavitation jet flow inside a narrow 

11 cylindrical orifice under condition of varied back pressure. An optical test rig is to examine the submerged jet, and a 

12 three-dimension numerical model is to investigate the details. The results reveal that for constant inlet pressure, as the 

13 back pressure declines, cavitation jet occurs. The development process of the impingement force is divided into three 

14 periods. Period I, the impingent force monotonically increases. Period II, from the choking point to the cavitation jet 

15 starting point, the impingent force slightly decreases. Period III, the impingent force rises again. During the choking 

16 period, the input energy is unchanged, but the impact force declines. This is because the turbulence kinetic energy 

17 increases resulting in pressure energy decrease. For given pressure boundaries, the impingent force rises as the standoff 

18 distance of the target plate increases, and the standoff has fewer influences on the impingent force when the target plate 

19 is farther.
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