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Fig. 1 The field test
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Tab.1 The measured and simulated flow velocities
] i/ (m e s D) o W% 2 Lizho)
W 5 o o
S A RLADE /(mes ') BRE/N
1 0.565 0.583 0.018 3.19
2 0.627 0.657 0.030 4.78
3 0.758 0.714 0. 044 5. 80
4 0. 820 0.762 0.058 7.07
5 0. 867 0.803 0.064 7.38
6 0.907 0. 840 0.067 7.39
7 0.943 0.873 0.070 7.42
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Tab.2 Values of the orthogonal experiment factors and levels

M B M BT MK % T 5 3 R

KE /% /% /m /m  /(mm-+h ") FRH

1 1 2 24 200 100 0.013

2 2 4 32 300 150 0.014

3 3 6 40 500 200 0.016
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Tab.3 Design schemes of the orthogonal experiment

and calculation results

T OB AME B WK Fe *Li %2 51 o
BRE R /mm

1 1 1 1 1 1 1 1 4.921
2 1 2 2 2 2 2 2 9.229
3 1 3 3 3 3 3 3 15.768
4 2 1 1 2 2 3 3 5.006
5 2 2 2 3 3 1 1 7.092
6 2 3 3 1 1 2 2 6.193
7 3 1 2 1 3 2 3 5. 467
8 3 2 3 2 1 3 1 4.923
9 3 3 1 3 2 1 2 4.504
10 1 1 3 3 2 2 1 8.753
11 1 2 1 1 3 3 2 10. 066
12 1 3 2 2 1 1 3 7.776
13 2 1 2 3 1 3 2 6.875
14 2 2 3 1 2 1 3 6.803
15 2 3 1 2 3 2 1 6. 955
16 3 1 3 2 3 1 2 9.947
17 3 2 1 3 1 2 3 3. 407
18 3 3 2 1 2 3 1 5.988
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Tab.4 Results of influencing factors on h,,, by range

analysis and variance analysis

Memi kR

mE R

M2 K, 56.513 40.969 34.859 39.438 34.095 41,043
SYHF K, 38.924 41,520 42.427 43.836 40.283 40.004
K, 34.236 47.184 52.387 46.399 55.295 48.626

R; 22.277 6.215 17.528 6.961 21.200 8.622
FEST F;,  9.674  0.830  5.420 0.869 8.335 1.554
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Fig. 2 Influence factor effect curve of indicator h
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Fig.3 Significance level of influencing factors on h,,,
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Fig. 4 Flow depth variation of downstream outlet section
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Fig.5 Flow depth distribution on slope under

typical conditions
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Research on Vibration Characteristics of Shafting System of Hydroelectric

Generating Set Under Different Load Conditions
ZOU Jia-jie' ,ZHOU Da-qing' sGUO Jun-xun®,DONG Wen-chang' , WANG Yin-song' . YOU Jun-song”
(1. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China;
2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210024, China)

Abstract: The flow channel model and the shafting model of the turbine unit were established, and the fluid-solid
coupling method was used to analyze the dynamic characteristics of the shafting system vibration of turbine unit induced
by hydraulic factors under the steady-state conditions with different loads. The measured data were compared to verify the
feasibility of the method. And then the correlation mechanism between the vibration characteristics and the internal flow
characteristics under typical steady-state conditions was studied. The results show that the vibration characteristics of the
guide bearing obtained by this method are basically consistent with the experimental values, and the trend of vibration
changes with the change of load is consistent. Due to the positional relationship, the vibration characteristics of the water
guide bearing and the upper guide bearing have a certain amplitude difference. The horizontal vibration amplitude of the u-
nit is the largest due to the obvious vortex belt in the draft tube when running at 75% load condition. The research results
can provide a scientific reference for the stable operation of hydropower turbine units under different loads.

Key words: hydropower unit; vibration characteristics; guide bearing ; fluid solid coupling
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Sensitivity Analysis of Influencing Factors of Flow Characteristics on Asphalt Slope
WANG Xiao', QIU Zi-ping”, LI Qi-rong’s HUA Kai-cheng®, CHEN Hui"

(1. Research Institute of Highway Ministry of Transport, Beijing 100088, China; 2. College of Civil Engineering,
Guangdong Communication Polytechnic, Guangzhou 510800, China; 3. Guangdong Huiqing Expressway Co. , Ltd. ,
Guangzhou 510900, China; 4. State Key Laboratory of Simulation and Regulation of Water Cycle in River
Basin, China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: In order to illustrate the influence mechanism of flow distribution on slope of urban asphalt road, two-di-
mensional shallow water equations were applied to simulate runoff characteristics on asphalt slope. Comprehensive sensi-
tivity analysis was performed on multiple factors (cross slope, longitudinal slope, slope width. slope length. rainfall in-
tensity and roughness coefficient) which caused different degrees of ponding on asphalt slope. The maximum flow depth
was taken as the sensitivity analysis index. Both range and variance analysis were performed, through which the sensitivi-
ty ranking of the influencing factors were obtained and the significance level can be clarified as well. The results show that
under overflow drainage condition, cross slope, pavement width and rainfall intensity have significant effects on flow
depth; Slope length has no significant effect on flow depth. Flow depth is negatively correlated with cross slope, and pos-
itively correlated with rainfall intensity, pavement width and slope length, and negatively correlated first and then posi-
tively correlated with the roughness coefficient. The research results can provide reference for engineering practice.

Key words: asphalt slope; hydrodynamics; sensitivity analysis; slope width; cross slope; rainfall intensity
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Performance Test and Flow Field Analysis of Submersible Tubular

Pump Device in Yangzhou Sluice Pump Station
DING Ping'?, LIU Jin-sheng *s GE Heng-jun’, LV Yu-ting's YANG Fan'
(1. College of Hydraulic Science and Engineering. Yangzhou University, Yangzhou 225009, China;
2. Water Conservancy Project Construction Center of Yangzhou City, Yangzhou 225000, China;
3. Yangzhou Survey Design Research Institute Co. , Ltd. , Yangzhou 225007, China)

Abstract: In order to clarify the hydraulic performance of the submersible tubular pump device in Yangzhou Gate
Pumping Station, the internal flow and hydraulic performance of the submersible tubular pump device were analyzed by
numerical simulation combined with physical model test. The influence of the front and rear bulbs body on the energy
performance of the pump device was compared and analyzed through the comprehensive characteristic index C. P. I, and
the scheme of the submersible tubular pump device with the rear bulb body was optimized. The maximum efficiency of
the submersible tubular pump device with the rear bulb body is 78. 86 %, the flow rate is 314. 86 L/s , the lift is 3. 594
m, and the blade placement angle is +2°. When the blade angle is —4°, the runway speed of the prototype pump device
is 295.19 r/min, which is 1. 75 times the rated speed of the prototype pump device. The streamline of straight pipe inlet
is smooth under each flow rate conditions, the local area of guide vane appears backflow and the spiral flow inside straight
outlet conduit is obvious under small flow rate conditions. With the increase of flow rate, the proportion of hydraulic loss
of bulb body and outlet conduit decreases firstly and then increases, and the proportion of hydraulic loss of bulb body and
outlet conduit in the whole flow conduits of pump device is the largest. The research results can provide reference for
pumping station engineering.

Key words: submersible tubular pump; pump device; hydraulic performance; flow field; model test





