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Peeling effect of three-dimensional turbulent flexible friction

for small yellow ginger

Sun Fang Lu Kuirong Jiang Shuiquan
(Jiangsu Kaiyi Intelligent Technology Co., Ltd., Wuxi, Jiangsu 214100, China)

Abstract: [Objective] Aiming at the industrial bottleneck that the industrial peeling of small yellow ginger cannot balance high peel
removal rate and low flesh damage rate due to its irregular shape, dense branches, thin and tender peel, a piece of peeling equipment based
on three-dimensional turbulent flexible friction is developed. [Methods] Small yellow ginger is taken as the test material. With peel
removal rate and flesh retention rate as evaluation indicators, single-factor and Ly(3*) orthogonal experiments are carried out to optimize
three key parameters: processing time, material-water ratio, and stirring speed. Origin is used for data statistics and analysis. [ Results] The
influences of factors follow the trend of processing time™stirring speed™>material-water ratio. The optimal parameters are determined as
follows: processing for 6 min, a material-water ratio of 1:2, and a stirring speed of 35 r/min. Under the above conditions, the peel removal
rate, the flesh retention rate, and the processing capacity reach 98.12%, 95.86%, and 2.11 t/h, respectively. Compared with brush mechanical
peeling and chemical alkali peeling, the proposed equipment and supporting process present the advantages of high peeling efficiency, low
flesh damage, no chemical residue, and favorable environmental performance. [ Conelusion] The coordination of equipment innovation and
process optimization can realize efficient and low-damage industrial peeling of small yellow ginger and provide references and technical
support for the green processing of irregular fruits and vegetables with thin peels.
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Figure 1

Schematic diagram of 3D turbulent flexible

friction peeling device
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Figure 2 Modeling drawing and top view of core peeling
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device of 3D turbulent flexible peeling equipment
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Table 1 Parameters of small yellow ginger (n=3)
e Hp T3 5 5 A%

FORE % 82.4 3.27
A kg/m® 450 13.62
RAG L 0.96 4.58
KBz mm 47.21 2091
Vi mm 31.26 19.42
JEL mm 28.87 18.20
I3 3 (°) 15.26 26.70
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Figure 3 Effects of processing time on peel removal rate
and flesh retention rate of small yellow ginger

(n=3)
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Figure 4 Effects of material-water ratio on peel removal
rate and flesh retention rate of small yellow
ginger (n=3)
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Figure 5 Effects of stirring speed on peel removal rate and

flesh retention rate of small yellow ginger (n=3)
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Table 2 Factors and levels of orthogonal experiment
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—1 4 1:1.5 30
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®3 EXRBEITSER

Table 3 Orthogonal experimental design and results
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Table 5 Comparison of processing effects of different

Rpe A B C  D(=1) ZaiHiEs peeling methods (n=3)
1 1 1 1 1 94.60 EE I R % RAREE% i PP A
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Table 4 Analysis of variance for orthogonal experiment
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