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Gradation testing system of rockfill material based on image recognition technology

YU Shu', WEN Yanfeng', WANG Yujie', ZHANG Guoying’, ZHANG Yanyi', DENG Gang'
(1. Department of Geotechnical Engineering, China Institute of Water Resources and Hydropower Research, Beijing 100048, China;
2. China University of Mining and Technology, Beijing 100083, China)

Abstract: This paper develops a rockfill material size gradation testing system based on image recognition
technology. The system is built on the rockfill filling site, through the multi—faceted photographing of the
rockfill materials transported by the vehicle, the picture is transmitted to the identification system, and the
image recognition technology is used to analyze the particle size of the rockfill and draw a gradation curve
to determine whether the rockfill materials meet the design requirements. Based on this, a small particle
size identification system for rockfill materials is established, and quartzite materials with different particle
size ranges are selected. The gradation curve obtained by image recognition technology is compared with the
gradation curve obtained by traditional artificial screening method. Two gradation curves have a good degree
of agreement. It is proved that the gradation testing system developed in this paper is stable and reliable,
and can be applied to actual engineering rockfill material gradation testing.

Keywords: the gradation of rockfill materials; image recognition technology; rapid detection system
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Construction and application of hydraulic machinery R&D platform

LU Li, PAN Luoping, PENG Zhongnian, XU Hongquan, MENG Xiaochao, GAO Zhongxin
(China Institute of Water Resources and Hydropower Research 100038, Beijing)

Abstract: The research and development platform for hydraulic machinery of IWHR is built based on the
construction of a new model test stands of hydraulic machinery, combined with the development and appli-
cation of CFD numerical simulation technology, and using modern computer technology & testing technolo-
gy. During the construction of the platform, innovative methods and techniques were proposed in such areas
as comparative test, torque test of tubular turbine, measurement of sediment water concentration and net
head, CFD numerical simulation and abrasion prediction of solid-liquid two-phase flow, so that the test
function and testing precision of the test stands have reached the international leading level. With this plat-
form, a large number of outstanding hydraulic machinery model runners, anti—-wear materials and operating
stability technology have been developed and designed, which are widely used in the construction and reno-
vation of water and hydropower project. The comparative tests among the turbines in super hydropower sta-
tion such as Three Gorges Right Bank, Xiluodu, Xiangjiaba, and the pump-turbines in Jiangsu Liyang
and Zhejiang Xianju pumped storage power station were carried out on the test rig. Additionally, model ac-
ceptance tests of turbines and pump turbines for more than a dozen of large and medium-sized hydropower
stations in china and abroad such as Jinping first stage hydropower station, Turkish OBRUK Hydropower sta-
tion, and NAM-LIK hydropower station in Laos are completed on this test rig. This research project has
promoted the improvement of the performance level of hydraulic turbines, pump-turbines and the progress
of hydraulic machinery model testing technology.

Keywords: hydraulic machinery; research and development platform; solid-liquid two—phase flow; engineer-

ing application; CFD numerical simulation
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Application of digital image processing technology in hydraulic model experiment

LIU Yu', ZHOU Qi’, YU Wangyang’
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Tsinghua University, Beijing 100084, China)

Abstract: Time-average pressure is a very important data in hydraulic model test research. The piezometer
tubes is the most direct and economical measuring tool in the hydraulic model test. Combined with the com-
parison—study on the flood discharge and energy dissipation of Baihetan Hydropower Station, a new method
by the digital image processing technology, which is based on measuring system of piezometer tubes, has
been developed to automatically obtain data through differences of gray value, by the tools module of the
integrated software platform to achieve the bulk of the automatic processing of photographs, so as to
achieve the purpose of batch data processing. After the detection of the application example, we can find
that the method not only solves the problem of the traditional methods of artificial reading a heavy work-
load, but also has feasibility and efficiency.

Keywords: hydraulic model test; piezometric discharge water level; digital image processing; time average

pressure
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