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Numerical Investigation of Compessible Flow in a Three-stage
Helico-axial Multiphase Pump

Zhang Jinya Cai Shujie Zhu Hongwu Yang Ke Qiang Rui
(College of Mechanical and Transportation Engineering, China University of Petroleum, Beijing 102249 , China)

Abstract: Numerical simulations were conducted on a three-stage helico-axial multiphase pump under
different conditions of gas volume fraction (GVF). Water was chosen as the first phase and ideal air was
the second phase. k& —w SST turbulence model and dispersed phase zero equation model were selected to
simulate the liquid-gas two-phase steady and unsteady flow. The hydraulic performance of the pump
according to the simulations was well coincident with the experimental results. The results show that GVF
and total volume flow declined smoothly from the first stage to the third for the compressiblity of gas. Due
to different centrifugal forces on the two phases, the gas was distributed mainly around the hub; with the
increase of GVF, the differential pressure of the first stage decreased slowly while the second and third
stagesincreased at first and then decreased. When the inlet GVF was less than 10% or more than 80%
the differential pressure among the three stages were close, so the design and simulation in these
conditions could regard as the imcompressible fluid. But in other conditions, it was necessary to consider
the fluid as the compressible one; because of the stator-rotor interference and limited number of blades,
the average pressure decreased at the interface between impeller and diffuser.

Key words: Helico-axial multiphase pump  Compressible flow  Numerical simulation Gas volume

fraction
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Study of Rapid and Automatic Non-destructive Testing
Grader for Red Jujubes

Wang Songlei'”  Liu Minfa' He Jianguo'” He Xiaoguang' Wu Longguo'
(1. Department of Agriculture, Ningxia University, Yinchuan 750021, China
2. Department of Civil Engineering and Water Conservancy, Ningxia University, Yinchuan 750021, China)

Abstract; An automated rapid non-destructive testing grader based on machine vision technology for
jujubes was designed, which can discriminate and grade jujubes according to their external indicators.
The equipment is mainly composed of five parts; monomeric orientation arrangement conveying system,
multi-surface image acquisition and processing system, grading actuators, transmission mechanism and
control system. Rapid monomeric arrangement delivery of jujubes was achieved by roller conveyor and
cam intermittent motion mechanism, multi-surface images of jujubes were obtained by industrial camera,
front and back light and STM32 system. In addition, pneumatic grading actuator was designed to grade
jujubes. The performance parameters were determined by calculating and testing, which were conveyor
angle 28°, running speed 160 mm/s, monomer orientation arrangement rate 95% , grading speed
10 jujubes/s, accuracy 92% , the maximum production capacity 550 kg/h. The requirement of automated
rapid detection and grading can be reached well by the grader.
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