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KRIENGKRAI RAYANASUK : DESIGN AND DEVELOPMENT OF
SUBSOILER FOR SUGARCANE FILED. THESIS ADVISOR : SAMART

BUN-ART, Ph.D., 144 PP.
SUBSOILER/COMPUTATIONAL FLUID DYNAMICS/DRAFT FORCE

This research aimed to create a model, designed, developed, built, tested and
evaluated subsoiler for sugarcane plantations. The procedure is divided into 8 steps
as follows 1) study the shape of the subsoiler legs 2) find the visco-plastic parameters
of soil 3) model and analyze the flow behavior 4) design and build the subsoiler leg
5) analysis strength 6) field test 7) comparison of the results from the experiment
with the results from the model 8) economic evaluation of the subsoiler. The research
found that subsoiler type curve leg was. suitable for prototype. Soil properties used
for soil analysis were soil moisture content, soil density, shear stress and shear
viscosity of the soil. The model used for soil resistance analysis was a computational
fluid dynamics model. The rake angle of 30 degree of subsoiler has field testers. The
speed was 2.95km/h, field capacity of 1.85 rai/h and field efficiency of 64.83%. The
fuel consumption was 2.82 [/rai and draft force was 9.350 N. Correlation analysis of
the measurement draft force versus the drag force from the model, the statistical
correlation was at the level of 95% confidence. Economic analysis showed that the
subsoiler found breakeven point 11.55 rai/year with a consequence of payback period

within 1 year for filed 60 rai.
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