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Tab. 1 Basic parameters of ship model

28 K
A /m 3.0
A LR W 5L/ m 1.2
F S AR %8/ m 0.76
B 5 /m 0.6
B HZ K /m 0.3
F RS MR B/ m 1.5
0 IS [T 58 R/ m 0.7
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Fig. 1 3D model of ship
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Fig. 2 Boundary conditions
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Fig. 3 Air layer coverage of different mud inlet velocity
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Fig. 4 Wave heights of different mud inlet velocity
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Fig. 5 Wave heights of different mud inlet velocity
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Fig. 6 Resistance of different mud inlet velocity
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Fig. 7 Air layer coverage of the bottom

groove with increasing air flow
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Fig. 8 Resistance of different air flow

AT R ot N DN E I S S /R U v )
B SR I BR X LA IS AUJE B T OR B 00 X 5 5
ARy AR SZ A 5 00 X B2 2 0 3h A5k (B 85
TR X380 BH I /N T R 7 s DX B 60 35 v X380, B X
JEAERAY I B b BE A R R A R MDA 5 98 1 B0 85 B
/N A A 97 S T AR

9 MEISEN=E
Fig. 9 Dynamic pressure cloud diagram of ship bottom
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Fig. 10 Absolute drag reduction rate and

relative drag reduction rate
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Fig. 12 Air layer morphology at a groove depth of 0.03 m
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Fig. 13 Wall shear stress cloud diagram at the
groove depth of 0. 03 m
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Fig. 14 Resistance of different air flow
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Fig. 15 Comparison of optimal drag reduction ratios of
different groove depths
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Research on influencing factors and parameter optimization of

boat-type tractors using air layer drag reduction

Zhang Sangiang'' ?, Zou Xing'"?, Chen Yuan' ?, Zhang Taojuan®
(1. Hubei University of Technology, Wuhan, 430068, China; 2. Hubei Agricultural Machinery Engineering Research and
Design Institute , Wuhan , 430068, China; 3. Xishui Agricultural Technology Extension Center, Huanggang, 438200, China)

Abstract: Aiming to solve the problem of high traveling resistance of boat-type tractor bottom plate in a complex mud environment,
the drag reduction of boat-type tractor air layer was studied. Through the construction of a simulation model. the two main factors
affecting the air layer drag reduction performance were analyzed. In the optimization design of the groove structure of the ship bottom.
the air layer drag reduction performance of the groove structure of the hull bottom at different depths was studied through simulation
experiments. The research results showed that the increase in the inlet velocity causes the air layer to rupture, resulting in a decrease
in the drag reduction rate. The airflow directly affects the air layer coverage. The 0. 03 m groove depth has the best drag reduction
effect with a value of 27.2%.

Keywords: boat-type tractor; air layer drag reduction; structural optimization



