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Design of 5X-5 Air-screen Separator

HU Zhi-chao, PENG Bao-liang, TIAN Li-jia, WANG Hai-ou,
XIE Huan-xiong and JI Fu-lai

(Nanjing Research Institute of Agricultural Mechanization, Ministry of Agriculture, Nanjing 210014, China)

Abstract: 5X-5 air-screen separator was designed. Its elementary structure and working process were
introduced, particularly detailed the structural design and working principle of feeding system, pre-in-
spiration system, screening system, post-ascending system and post-inspiration system. Aspiration
system was designed as double systems of winds with positive-inverse pressure aspiration, realized to
clean light mishmashes twice from both feeding side and discharge port, ensuring high cleaning effi-
ciency. Screening system was designed as upper and nether bins which were configured inversely with
equal inertia, successfully reduced vibration and noise. Motor of screening system can be regulated
stepless, with the vibration frequency ranged from 200 to 1 000 r/min. The main technical parameters
of wheat seeds cleaning experiment were: separation rate 99%, cleanliness 98 % ,cleaning rate of grass
seed 90%, breakage rate 0. 092% ,practical productivity 0. 65 t/(kW « h), noise 84 dB(A), dust con-
centration 6. 8 mg/m?,
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1. B P B % Front setting charmer; 2, WM 1% # Feeding
blender; 3. B} 3 Feed hopper;4. §#ii Former sieve; 5, L #§ Up
sieve; 6. F L% Middle sieve; 7, F F 9 Floor sieve;8, # #l Mo-
tor; 9, L3R Frame; 10, T % R 4] Lower blowing fan, 11, EH K
B Main discharge gates 12, & B 5 Air blowing sieve; 13, G M
iHl Back indraft channel; 14, J§ i f& % Back setting charmer; 15.
B % MR Adjustable air pipe; 16, k% A4l Top inspiratory fan
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Fig. 1 Structural schematic of 5X-5 air-screen separator
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1. 86 1 Feed gate;2. \Rﬁ&#'ﬁ Feeding blender; 3, M %
B4 Feeding roller; 4. MR ¥} 7 f% 38 zb & #1 Motor; 5. W5 &
Feeding valve; 6. %345 1% ¥ ¥ % B Valve regulator
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Fig. 2 Structural schematic of feeding system
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1. 7 " i# i Front air channel; 2. R# il 75 Air valvey
3. TS 9 ¥ R Air flux regulator; 4. IR ZREH X B
Screw canveyor; 5. B JTRE B # R % Fingerlike boards 6. A fiLf
3. Front setting chamber; 7. M ESWEFE R Air-out valve;
8. B B S Regulator of air-out valve
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Fig. 3 Schematic of pre-inspiration system
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1. 3] 34K Leading grid; 2. 35 — B & 29 1 I First sieve and impurities gate; 3, PEI B k44 4 O Two middle sieve and im-
purity gate; 4. ¥ 3 %5 # 58 Seeds flow converter; 5, & &1 ¥ Adjustable flow grid; 6. [ 5E # 4R Fixed grid; 7. FEWNEHFR M E T The
floor sieve and impurities gate; 8., X Hi ¥} 1 Main discharge gate; 9. # 5l f3 Bl Motor; 10. 38 5 #ft Driving shaft; 11, 3 #% #F Driving arm;

12, &% #148 Jiont plate
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Fig. 4 Schematic of screening system
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1. Tk M @ #l Motor; 2. K #l Fan;3. %368 A Muti-flues;
4. S B Air blowing sieve ;5. W K 8 Air pipe; 6. Rt i 0
Inpruities gate; 7. B M H Glass form;8. b Fi#i¥ Lifting chan-
nel;9. J5 Ul & B Back setting chamber; 10. [6] 5 B i ¥ Air-out
valve regulator; 11, [E| 5 f Air-out valve; 12, B e 41X #% Screw
conveyor;13. # R # Fingeral board
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Fig. § Schematic of post-ascending system

and post-inspiration system
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Fig. 3 Variations of NH,*-N and removal rate
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