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Fig.1 Model of centrifugal fan with double
outlet and multi-duct
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Fig.2 Mesh model of centrifugual fan with
double outlet and multi-duct
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Fig.3  Flow velocity vector diagram of fan under ratary

speed 880 r/min and air inlet diameter 310 mm
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Fig.4 Improvement of centrifugal fan with
double outlet and multi-duct
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Fig.5 Flow velocity vector diagram of fan under

different rotary speed
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Fig.6 Total pressure distribution of fan in Z = — 100 mm
plane under different rotary speed
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Fig.7 Isotach of four air outlet under different rotary speed
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Fig.8 Flow velocity vector diagram of fan under
different air inlet diameters
(a) FEXEERN 270 mm (b)) #EX A EAEHN 310 mm
(c¢) BRI EFEH 350 mm
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Fig.9 Total pressure distribution of fan in Z = -100 mm

plane under different air inlet diameters
(a) XA EHEN 270 mm (b)) KO EHF4EN 310 mm
(¢) #ERAEHH 350 mm
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Fig. 10 Isotach of four air outlet under different

air inlet diameters
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Fig. 11

Flow velocity vector diagram of fan under

different separating board angles
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Fig. 12 Total pressure distribution of fan in Z = - 100 mm

plane under different separating board angles
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Isotach of four air outlet under different
separating board angles
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Numerical Simulation of Internal Flow Field in Centrifugal
Fan with Double Outlet and Multi-duct

Xu Lizhang Yu Lijuan Li Yaoming Ma Zheng Wang Chenghong
(Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education,
Jiangsu University , Zhenjiang 212013, China)

Abstract ; Centrifugal fan is one of the important parts of the combine harvester, and study on its internal
flow field distribution is of great importance for the structural design of the fan. Single duct centrifugal fan
is commonly used in air-and-screen cleaning device of the existing full-feed rice combine. And it has the
problems of unstable internal flow field, uneven outlet velocity and fast wind speed attenuation. In order
to solve those problems, the channel model of the fan was established by using Solidworks software.
Meshing it with ICEM software and simulating it in Fluent software, the internal flow field in centrifugal
fan was simulated. The results showed that the wind speed at upper outlet and external rim of impeller
was larger, and the pressure of impeller runner increased along radial direction. The wind speed of lower
outlet | and II and Il increased successively, and the decline rate decreased, which was useful for the
air flow covering the whole sifter. Transverse air flow was nearly layered distribution on the upper outlet.
Transverse air flow of middle outlet among three lower outlets was the largest, and that of other two outlets
were symmetric. Maximum value of wind speed, air quantity and pressure of upper outlet and lower outlet
I and I increased with fan speed increasing. Maximum value of each outlet’ s air quantity and wind
speed decreased with inlet diameter decreasing and the change of lower outlet [ was more obvious.
Variation of upper and lower separating board angle had a great change on wind speed and air quantity of
lower outlet. The research of this paper provides basis for designing double outlet and multi-duct
centrifugal fan.

Key words: Centrifugal fan Double outlet Multi-duct Internal flow field Numerical simulation
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Fuzzy Adaptive Control System of Forward Speed for Combine
Harvester Based on Model Reference

Chen Jin' Ning Xiaobo' Li Yaoming” Yang Guangjin' Wu Pei'
(1. School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China
2. Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education ,
Jiangsu University , Zhenjiang 212013, China)

Abstract; Taking a tangential-axial combine harvester as a research object, a fuzzy adaptive control
system of forward speed based on model reference was put forward, and the multivariate fusion reference
models under adaptive control and the fuzzy control rules were established. Then, the control device of
forward speed for the combine harvester was developed, and the field harvesting tests of rice were made to
verify the feasibility of the device. The results proved that the model reference fuzzy adaptive control
system could implement the adaptive control function of the forward speed for the combine harvester
compared with the ordinary fuzzy control system, which effectively reduced the labor strength and
increased the harvesting efficiency.

Key words: Combine harvester Forward speed Model reference Fuzzy adaptive control



