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Fig.7 Frequency domain curve of pressure fluctuation of pump device under small flow condition
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Flow Characteristics in Plane S-type Axial Extended Tubular Pump

QUAN Li, LIU Ying*, WU Zehao, YAN Jie
(Yangzhou Survey, Design and Research Institute, Yangzhou 225009, China)

Abstract: [Objective] The S-type axial extended tubular pump is a device widely used in various hydraulic
engineering projects. The objective of this paper is to analyze the pressure pulsation characteristics and flow stability

in the pump under different working conditions in low-lift stations. [Method] Three-dimensional full-channel

numerical simulation is carried out with software CFX, and the turbulence model is selected as RNG k-¢. Fast

Fourier transform (FFT) is used to process the pressure signal, and the flow data is visualized in the Ansys Post
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system. The flow characteristics, pressure pulsation characteristics and vorticity distribution characteristics in the
pump unit under three typical conditions, 0.8 Q4, Q4 and 1.2 Q4 (Qq is the design flow condition) were analyzed.
[Result] Flow pattern in the inlet of the channel is stable, and flow stability in the outlet of the channel is mainly
affected by flow condition. The impeller's rotation serves as the excitation source of pressure pulsation in the pump,
and there are high-order harmonics of blade frequency at the inlet of the impeller. The amplitude of high-order
harmonics at the outlet of the impeller is small, and there are complex frequency components at the outlet of the
guide vane, along with evident low-frequency pulsations. We also find that the flow vorticity in the inlet passage is
zero, while the vorticity in the impeller chamber, guide vane chamber, and outlet passage is highly diverse. Due to
the rotation disturbance of the impeller, the vorticity in the flow field in the impeller chamber and guide vane
chamber is the largest. Under low flow condition, the difference in vorticity between the pump section and the outlet
channel is the highest, while the vorticity decreases with increasing flow. This is consistent with the change of flow
pattern in the pump device, thereby explaining, from an energy perspective, the reason for variation of the flow
stability under different flow conditions. [ Conclusion] Our results provide guidance for comprehending the
mechanisms underlying flow characteristics and stability in the plane S-type pump device. They are helpful for
engineering design.
Key words: plane S-type axial extension tubular pump; vorticity; pressure pulsation; flow characteristics; numerical
simulation
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The Way and Amount of Straw Mulching Impact Water

Consumption and Yield of Potato
MA Juhua', HUANG Caixia'", LI Yazhen', YANG Yong', CHEN Zhipi®, LI Hongcai’,
LI Yongjun®, HU Liangliang', WANG Longlong', ZHANG Qian'
(1. College of Water Conservancy and Hydropower Engineering, Gansu Agricultural University, Lanzhou 730070, China;
2. Dingxi Hydraulic Research Institute, Dingxi 743000, China; 3. Dingxi Water Resources Bureau, Dingxi 743000, China)

Abstract: [Objective] Straw mulching and ridge tillage is an improved agronomic technology to sustain crop
production in the loess plateau in northwestern China. How their combination impacts water uptake and crop yield is
not well understood. This paper is to fill this knowledge gap. [ Method] The experiment was conducted in a potato
field and compared ridge tillage and traditional flatten tillage. For the ridge tillage, there were three mulching
treatments: film mulching (PM), locally high straw mulching (RSM9), and locally low straw mulching (RSM6). For
the traditional flatten tillage, there were also three treatments: locally high straw mulching (PSM9), locally low straw
mulching (PSM6), and full straw mulching (FC). The control is flatten tillage without mulching. [Result] @O
Compared with CK, mulching increased the yield and WUE of the potato by 11.8%~21.7% and 15.9%~26.7%,
respectively. Compared with PSM treatments, RSM treatments increased the yield and WUE of the potato by 1.5%
and 1.7%, respectively. Compared with the locally high straw mulching (9 000 kg/hm?), the locally low straw
mulching (6 000 kg/hm?) increased the yield and WUE by 6.1% and 6.5%, respectively. @ Compared with CK,
local straw mulching increased soil moisture in some regions and reduced it in other regions, but overall, it increased
soil water content. The increased soil water storage under different treatments was ranked in the order of
RSM6 >PSM6 >RSM9 >PSM9 treatment. (3) Compared with CK, partial straw mulching increased total water
consumption, daily water consumption, and water consumption coefficient for potato tuber formation and starch
accumulation by 4.6 mm, 0.11 mm/d and 2.7%, respectively. Water consumption during tuber expansion and harvest
was greater in RSM than in PSM, while the opposite was true during soil-tuber expansion. [ Conclusion] Straw
mulching can reduce water consumption before tuber expansion, increase water consumption after tuber expansion,
balance water consumption and demand during key growth stages, and promote potato growth and development. For
all treatments we compared, ridge tillage coupled with partial straw mulching at 6 000 kg/hm” was most effective.
Key words: local straw mulching; culture; high ridge; water consumption characteristics; potato
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