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Prediction of Gas Volume Fraction of Cavitation Jet and

Optimization of Nozzle Structure Based on Artificial Neural Network
ZHANG Hao-nan, WANG Zun-ce, XU Yan, ZHANG Jing-long,
LI Sen, YAN Yue-juan

(School of Mechanical Science and Engineering, Northeast Peiroleum University ;
Heilongjiang Key Laboratory of Petroleum and Petrochemical Multiphase Treatment and Pollution Prevention )

Abstract The scale formation, salt deposition, wax precipitation, rust and heavy oil accumulation on the
tubing’s inner wall may reduce inner wall space, increase oil resistance, consume electrical energy obvi-
ously and even cause oil-line plugging. Considering cavitation water jet technology’s merits in efficiency
and energy saving, a method of predicting gas volume fraction of cavitation jet and optimizing structure
based on artificial neural network (ANN) was proposed. Taking cavitation nozzle of cleaning oil pipe as an
example, the sample set was extracted for ANN training. The results show that, the neural network has
certain ability in predicting the span and peak value of gas volume distribution, and the structural opti-
mization complying with the experimental verification proves the artificial neural network’s reliability in
predicting and optimizing the cavitation jet.

Key words oil pipe, cavitation jet, neural network, regression model, gas volume distribution
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Research on Bottom Local Structure Characteristics

of Shovel Bottom Vertical Tank for Aviation Kerosene
WANG Cheng-jie*, LIU Shuo*, ZHANG Jian®
(1. China National Aviation Fuel Co., Ltd ; 2. Institute of Mechanics, Chinese Academy of Sciences)

Abstract  For purpose of exploring feasibility of applying a shovel bottom vertical tank to receiving and
sending aviation fuels, both systematic experimental test and numerical simulation was implemented. First-
ly, having the large fillet weld model employed to test and verify FEM simulation’s accuracy and having
the strain distribution law near the large fillet weld presented; and then, making use of finite element
method to compare the stress distribution near the large fillet welds of the shovel bottom vertical tank and
the tapered bottom tank to prove the former’s superiority in mechanical properties, including suggestions to
its layout.

Key words shovel bottom vertical tank, vertical tank with inverted cone bottom, structural characteris-

tics, large fillet weld, strain test, FEM
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