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FDR Probe Structure Influence on the Soil Dielectric Spectrum Measurement

Xu Jinghui'?>  Ma Xiaoyi® Sally D Logsdon’ Robert Horton*
(1. College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. College of Water Resources and Architectural Engineering, Northwest A&F University , Yangling, Shaanxi 712100, China
3. National Laboratory for Agriculture and the Environment, USDA-ARS, Ames IA 50011-3120, U. S. A.
4. Department of Agronomy, lowa State University, Ames IA 50011, U. S. A.)

Abstract; The soil dielectric spectrum are related to the soil physical properties, and those are affected
by the structure of the probe too. In order to determine how the probe structure influence the soil
dielectric spectrum measurement, the two kinds of soils were measured at four water content level by
10 mm and 14 mm spacing needle at 28 mm probe length, 28 mm and 45 mm length needle at 10 mm
spacing. It has been confirmed that the probe spacing has no effect on the soil dielectric spectrum
measurement above 31.2 MHz by comparing the dielectric spectrums, and the length of the probe can
affect the real or imaginary part of the soil dielectric spectrum in the range of 0.001 ~3 GHz. The
research shows that the spacing of needle is not the key factor to the soil dielectric property measurement
within a certain spacing, and the length of the probe has a greater influence on the soil dielectric property
measurement. The smaller of the probe length, the larger of the dielectric relaxation frequency.
Therefore, the probe length is the important factor that affect soil dielectric measurements. The FDR
probe should be shorter, it is good to improve the measurement accuracy and environmental adaptation.

Key words: Soil FDR Probe structure Dielectric spectrum

(L#E 101 7T)

Research Progress of Pressure Compensating Emitters in
Micro-irrigation Systems in China

Wei Zhengying Yuan Weijing Zhou Xing Zhao Guangxi
(State Key Lab for Manufacturing System Engineering, Xi’ an Jiaotong University, Xi’ an 710049, China)

Abstract: With superior hydraulic performance, the pressure compensating emitter (PCE) has extensive
application in mountain and hill regions where the hydraulic pressure in irrigation systems often changes
greatly. Because of the complicate structure, PCE design mechanism is still not clear. There’ s a big
difficulty in developing new types of PCE products even with high cost, which also makes it almost
impossible to popularize PCE in China. The application and research status of PCE in both China and
foreign countries was overviewed in order to supply a clear understanding to the readers. An improved
development route for PCE was proposed on the base of combining several advanced techniques including
numerical simulation, rapid prototyping ( RP) and visualization experiment. Then the key problems
involved in this route were discussed. And problems proposed in some early papers were solved. For the
compensating mechanism is the key problem in PCE design and development, through part work of our
team , it was pointed out that numerical simulation with fluid-structure interaction method, which provides
us with pressure and velocity distribution, was an effective way to solve this problem.

Key words: Pressure compensating emitter  Irrigation system  Development route  Fluid-structure

interaction



