E A KF2ER 2017,22(12) :146-155
Journal of China Agricultural University

& 7F & AR ST AL I 38 #

AFl THER FF H
CPEHE AR H K2 BLIR S T TR 2B B A2 712100)

B OAAMRHEAGRNLM I L PRABERERLEAREA T EGRAA. AT ERELEMFRPAAFM
B E G RBEREDSAEBEHNEABRL ST, AR T o, EMEARTEEASHSRAENMS,
BFERERBE. AR TH B ZTORMETE . ERAB ERA R EX#ASHLSRXE AN ELT B R i
EERXRNENDEEAY, KA SHEHAA.FH T RELSKAAE A B AR 2.6 mm, B H A& &R 22,3 kPa, &
WA 4.0 mm,FEEAEIER 5.1 kPa, T 43k 470 r/min, EREARBALS L THFRIEXRB LR AN, &
=% A 31.8% . BlmEh 88. 1%, MAaMRARRANEIZRAAMEEENFZAENMRELE,

KEW BHRE: B FHEFBEE; Mok, Eiof

FESEE  S226.149 XEHS 1007-4333(2017)12-0146-10 TEIRERL A

Test and development of an non-thermal tartary buckwheat huller

ZHU Xinhua, FAN Weiguo, LI Ze, GUO Wenchuan
(College of Mechanical and Electronic Engineering, Northwest A & F University, Yangling 712100, China)

Abstract To solve the problem of tartary buckwheat nutrient loss in the traditional boiled hulling process, a new
method of nonthermal tartary buckwheat dynamic-pressure grinding hulling was proposed and a hulling machine that had
a pressure dynamic adjusting device is developed based on the analysis to the structural feature of tartary buckwheat
and the structural defect of exsiting hulling machine. Through single factor experiment, the values of influencing factors
was determined. the regression modeles of hulling ratio and perfect kernel ratio were then established respectively by
quadratic orthogonal rotary combination tests. Multi parameter optimization was used to determine the optimal
parameter combination: Grinding chamber gap 2. 6 mm, grinding gasbag pressure 22. 3 kPa, robbing chamber gap
4.0 mm,robbing gasbag pressure 5. 1 kPa, spindle speed 470 r/min. Under this condition. the perfect kernel ratio and
hulling ratio of tartary buckwheat in verification test were 31.8% and 88. 1% ,respectively. The test result showed that
primary reason was the dynamic pressure adjusting device didn’t work well which resulting in dissatisfactory
performance of tartary buckwheat hulling.
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Fig. 1 External structure and transverse and longitudinal section of tartary buckwheat
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Fig. 2 Boiled tartary buckwheat
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Fig. 3 The constructure of tartary buckwheat huller
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Fig. 4 The hulling process of tartary buckwheat
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Fig.5 Critical damage pressure of tartary buckwheat
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Fig. 9 Influence of rubbing chamber gap on hulling result
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Table 1 Design scheme and test results of quadratic orthogonal rotation combination experiments

N . JE& I PRI/ 727 R E?HF%EE/ o AR/ N

Test Grinding SR m SR (x/min) Hulling Perfect
number chamber gap Grinding gasbag Rubbing Rubbing gasbag Spindle atio kernel
pressure chamber gap pressure speed ratio
1 3.0 15.0 5.0 10.0 550 81.4 18.3
2 4.0 15.0 5.0 10.0 450 57.5 26.7
3 3.0 22.5 5.0 10.0 450 78.3 22.7
4 4.0 22.5 5.0 10.0 550 75.1 22.4
5 3.0 15.0 6.5 10. 0 450 74.1 25.5
6 4.0 15.0 6.5 10.0 550 62.7 27.3
7 3.0 22.5 6.5 10.0 550 79.4 20.4
8 4.0 22.5 6.5 10.0 450 59.2 27.4
9 3.0 15.0 5.0 15.0 450 76. 3 24.6
10 4.0 15.0 5.0 15.0 550 82.3 22.2
11 3.0 22.5 5.0 15.0 550 65.7 27.9
12 4.0 22.5 5.0 15.0 450 67.6 29.2
13 3.0 15.0 6.5 15.0 550 77.9 19.9
14 4.0 15.0 6.5 15.0 450 55.6 31.6
15 3.0 22.5 6.5 15.0 450 80.5 24.7
16 4.0 22.5 6.5 15.0 550 69. 3 25.1
17 2.5 18.8 5.8 12.5 500 88.0 17.0
18 4.5 18.8 5.8 12.5 500 75.2 23.5
19 3.5 11.3 5.8 12.5 500 76. 4 24.7
20 3.5 26.3 5.8 12.5 500 83.3 22.0
21 3.5 18.8 4.3 12.5 500 87.8 18.8
22 3.5 18.8 7.3 12.5 500 81.3 22.5
23 3.5 18.8 5.8 7.5 500 84.4 23.1
24 3.5 18.8 5.8 17.5 500 87.0 16.9
25 3.5 18.8 5.8 12.5 400 80.5 20. 4
26 3.5 18.8 5.8 12.5 600 84.5 19.5
27 3.9 18.8 5.8 12.5 500 85.2 16.9
28 3.5 18.8 5.8 12.5 500 85.0 18.4
29 3.5 18.8 5.8 12.5 500 81.3 22.6
30 3.5 18.8 5.8 12.5 500 84.5 18.1
31 3.5 18.8 5.8 12.5 500 87.9 17.3

32 3.5 18.8 5.8 12.5 500 84.8 18.3
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Table 2 Optimal parameter prediction and verification of the huller
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5 2.1 26.3 5.8 16. 1 440 31. 92.4 29.1 86. 6 2.1 5.8
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