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Fig.2 Experimental setup for drop characterization
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Tab.1 The maximum, minimum and average values of drop kinetic energy from measured drop data from different
distances of sprinkler operating pressure at 100, 150 and 200 kPa J
THER K BRIE Sk A0 A HE 9/ m
Ji/kPa Bk 1 2 3 4 5 6 7 8 9 10
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Fig.3 Relationship between drop kinetic energy and drop diameter obtained from measured drop
data under operating pressure at 100, 150, 200 kPa and all
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Fig.4 Values of drop diameter and kinetic energy per unit drop volume as a function of distance from measured

drop data under operating pressure at 100, 150 and 200 kPa
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Tab.2 Predictive equations for estimation of Kkinetic
energy per unit volume of water application from

distance of Nelson R3000 sprinkler with green plate
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Fig.5 Values of water distribution and specific power as a function of distance from measured

drop data under operating pressure at 100, 150 and 200 kPa
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Droplet Kinetic Energy of Rotating Spray-plate Sprinkler

Gong Xinghui'  Zhu Delan'?  Zhang Lin®® Zhang Yisheng' Yang Wen' Ge Maosheng'
(1. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Institute of Water Saving Agriculture in Arid Areas, Northwest A&F University, Yangling, Shaanxi 712100, China
3. Institute of Soil and Water Conservation, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; The specific power has often been used in evaluating the influence of water droplet impact on
soil surface. A Nelson R3000 rotating spray-plate sprinkler was selected and the drop size, drop velocity
were tested under 100,150 and 200 kPa by 2DVD. The relationship between drop kinetic energy and drop
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size, kinetic energy applied per unit drop volume and distances along the sprinkler, specific power and
distances along the sprinkler were analyzed. Results indicated that there were proportional relation
between the kinetic energy and drop size, and the maximum value of drop kinetic energy from test
location increased with the distances along the sprinkler increased. At the same location from the
sprinkler, the maximum and average values of drop kinetic energy decreased with the increase of working
pressure. The kinetic energy per unit volume increased with the distances along the sprinkler increased,
and the change between kinetic energy per unit volume and distances along the sprinkler met exponential
function. At the same location from the sprinkler, the kinetic energy per unit volume decreased with the
increase of working pressure. At the test location between O ~6 m along the sprinklers, the specific power
values were less than 0. 02 W/m’ and the differences were small when operating pressure values were set
at 100, 150, 200 kPa. At the test location from 6 m to the end of the sprinklers, the maximum values of
the specific power were 0.117 2, 0.082 7 and 0.052 2 W/m’, and the value of the specific power
decreased with the increase of working pressure.

Key words: Sprinkler Drop size Droplet kinetic energy Specific power Operating pressure
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Design and Experiment of Hydro-pneumatic Spring of
Tractor Cab Suspension

Zhu Sihong' Li Ke' Li Chaoquan® Lii Baozhan® Xu Gang'
(1. College of Engineering, Nanjing Agricultural University, Nanjing 210031, China
2. Bayuquan Subsidiary Company, Angang Company Lid. , Yingkou 115007, China
3. School of Mechanical and Power Engineering, Henan Polytechnic University, Jiaozuo 454003, China)

Abstract; Based on the requirement of CF700 tractor cab suspension parameters, the elastic force and
damping force model of hydro-pneumatic spring was established using fluid mechanics theory. The key
parameters of hydro-pneumatic spring were calculated, and the damping adjustable hydro-pneumatic
spring was designed. The effect of the excitation, throttle valve size and check valve size on the output
force were studied by experiments. Test result is shown that the damping force can be in a large range of
adjustment. The throttle valve size had influence on output force of both compression and rebound stroke,
while the check valve size just had influence on the output force of compression stroke, and the throttle
valve size had more obvious influence on the output force. The effectiveness of design ideas and methods
were verified, and the research base of tractor cab hydro-pneumatic suspension was provided.

Key words: Tractor Cab suspension Hydro-pneumatic spring Design Experiment



