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Design and Experiment of Threaded Tube Adsorption
Type Famous Tea Harvester
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Abstract: In order to solve the problem of low collection success rate caused by the attachment of tea
leaves to the wall during selective picking of famous tea, a tea harvester was designed according to the
physical parameters of one bud and two leaves. The factors that affecting the success rate of tea collection
were obtained through pre-test: the negative pressure value, the number of thread lines and the parameter
variation range of thread lead. Fluent simulation and Box — Behnken response surface analysis were used
to study the interactive influence of various factors on the success rate of tea collection. The experimental
results showed that three factors changed the tangential velocity of air near the wall in the pipe; in the
order of significance, the influence of each factor on the success rate of collection was negative pressure
value, thread lead and thread number; taking the success rate of tea collection as the optimization goal,
the parameters were optimized and rounded, and the parameters were obtained as follows: negative
pressure value H =120 Pa, thread number N =9, thread lead S =95 mm. The optimized parameters were
used to carry out adsorption collection test, the results showed that the success rate of tea collection under
this condition was 98% , that was, the success rate of tea collection after optimization was 26 percentage
points higher than that before optimization, and the relative error between the experimental value and the
predicted value was less than 5% , so the optimization model was reliable.
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Fig. 1 Size parameters of tea
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Tab.1 Physical parameters of tea

28 BRM RAME CPHME FRER 2
I Ji /mm 25.90 8.40 15.35 3.47
55 /mm 11.50 5.90 8.60 1.45
54 J1/N 3.90 2.10 2.89 0.53
R/ (A mT?) 130.8 71.3 103.7 18. 1
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Fig.6 Phenomenon of tea adhering to wall

2 FHKERmWMEER

HEBR AR i 45 L ANl SR S5 o R & Tl R
AR AN AR D =30 mm {5 b =150 mm ¥ 12 2
B o TEXRTAS AT W B A AR B BB A P R e 4k
RE A 76 45 BE BF 30 7= A B E I 5 1) P R 9 485 Y R
TUREL g 7 3 L R BB G 11 D) 1) R 25 ) K B R ) A%
1) S 176 M S S ol o T AR S L S o o =P oS
R AN AR SO RE A R

60% h A RS .
2.1 HMEEWE
1A% ) 7 FE N
p+%pv2+pgl=c (3)
K p AR B 5 R R
p WAk

v— U R R A
g I
l—ZE g C— W&

3 (3) Al A T 55 A A RO T A DD AT G
1113 R 3 2 ST ] 38 52 ) % - RS B ] A8 )
SEPRER A RE B LT A D7) 0 R A, LA A 2R iR
IR, BE A8 AT 280 3 24 - R B iy 5 50 A WACHE B B R
R F T 720 MR Dy B MR ALK ) B A IR L
LA RGBS IR 5

o W 5 4% IR 3R X 2% it i B D RO T AT AE B
Wi, 73 531 Xof 6 1 DA B R 0 5 A L IR S0 2 B L IR S T
FERA TR] ) SR SO HEAT B D R B0, oh 181 7 W] 4
TR RECT R RAC 2 B A AL A5 25 i B
=S ST 3 G SR TR N i B NGIR AP N
S A 1T R e T AR

L5 L TIE , 2 WA B R 5 22K AR )
ESIVEALPSES P NVINN. $0623 (N 336 3

5
- 60 80 100 120
ffi F=/Pa

90 120

:F2 /mm
P 7 T v A5 TR 30T AC B ) 25 B4 5 i)
Fig.7 Influence of various factors in pre-test

on collection success rate
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Fig.8 Velocity vector diagrams of spiral flow
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Tab.4 Parameters of each threaded pipe
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Tab.5 Experimental scheme and results

Py fik/Pa RORR BT R/ mm IR %
1 100 3 0 72
2 80 6 0 64
3 100 9 0 70
4 100 6 75 88
5 120 6 0 86
6 80 3 75 78
7 80 9 75 84
8 120 6 150 90
9 100 6 75 90
10 80 6 150 78
11 120 9 75 96
12 100 6 75 88
13 120 3 75 90
14 100 3 150 76
15 100 6 75 90
16 100 9 150 90
17 100 6 75 90
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Tab.6 Analysis of variance of success rate

of tea collection
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AB 0 1 0 0 1

AC 25 1 25 8.03 0.0253"
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A2 0.094 7 1 0.0947 0.0304  0.8665
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