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Design and Experiment of Drum-type Hot Air Re-dryer for Tea
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Abstract; Aiming at the problems of low heat energy utilization rate, uneven heating of tea and low
productivity, etc. , in order to improve the quality and yield of tea processing, a drum-type tea hot air re-
dryer machine was designed. The basic structure and working principle of the dryer were explained, and
the key components were analyzed theoretically. The key design parameters such as the drum speed,
installation angle of roller, and hot air control cabinet were determined. The CFD — DEM coupling
simulation method was used to analyze the separation ratio and temperature change of tea particles in the
barrel at different rotation speeds of the drum. It was found that when the rotation speed of the drum was
15 v/min, the tea particles separation ratio and temperature were changed optimally, and the re-dryer
effect reached the optimum. Based on the design and simulation experiments, a set of traditional tumbler
tea dryers were designed to be compared with the designed re-dryer. The test results showed that when
the average speed of the drum was 15 r/min, the average working temperature was 130°C , when three
fresh leaves were used as raw materials, the productivity, moisture content, tea break rate, power
consumption rate, and effective working temperature of the re-dryer were 65 kg/h, 3.5% , 0.8%,
0.6 kW-h/kg and 130°C , respectively. At 130°C , the tea leaves processed by the re-dryer machine can
reach the super-standard standards, and each index was better than that of traditional machines, which
met the working requirements of the re-dryer machine.
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Fig.2 Sketches of drum structure
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Fig.9 Variation curves of separation ratio of tea particles

19 FIAN, W1 4R B B 3 b 00 R AR A B
PO RIS T i, 32280 T I B B s - JBORE [R] 11
T2 i o7 3= A 5 B AR VR 1R 1 % 2l 7 2% i RICKE A
PUARCIR AR BT, 3 B T O0F B 43 8 bS8 3 5K B (A, 7
M BB R BRI, HERAEEN
10 v/ min [ 255 M- J0ORE 1 73 85 Fe 38 8 K, 20 o/ min (i
I3 HE RN . VR A B U 25 AR R iR B
TSRS T RN AN B 52 5 R AT e R A e I, £ i
BCRE LA REARZE I I BT . 2R b, TR T R
15 v/min B}, 25 i3 85 U 3o e i, 5 T ROR et
3.3.2 BN 2% i ORI R A8 A6 1Y 5 e

Wi EDEM J5 kb BEAEHe %) &2 T 3 & v AS ) Tk
JE ) 28 W ORL HEAT 26 5, 1 T S 0 b WL 2 A T i
P b B AL 10 B T P RN 3
Fofr T 450 i) — i 220 5% - J0ARE 3R B 43 A3 4 0, A PR T
PLE Y, 25 M UKL AR iz 3l F op 26 A8 W A2 4k B A
A AS R 22 (B SEEE T AR A

SRR €/ TR G TN | I N BT NP
WURLF- 24 1 B A2 Al 2, &l 11 B s o

Hi & 10,11 R, 3 b 00T A% R Y S 2
MEEBIRE S TR e . Horp, 4 3 20 v/min
B, 2% P J0RE T 347 30 2 38 380 A% 89T T B ) e e, (EL
I B TR A7 AR D 5 I JURL IR B R 4
HE T AEE) 453 10 v/ min B, 8RS 5
LI B AN AETE A e B0 AR B 4, (5 258 it UKL - 45 1R
J 35 B A E (8 BT Ik 1] e 4G, BT AR 5 3 ol A rp 2 i
WURLATE BURHRE , 9800 T 55 $A XU 0] B 422 fioh 4 25 1%
R TR R Y5 B R 15 v/ min B, 3 442 9 2% i35
LS 357 1 R R B R A B[R] A X6 5 e LS I SR 7E

0 2 4 6



HRTT % A% B R A T LB 5 1K 383

< 5760
89.60
8159 [ 90
7359 g
6559 i
5758
4958

(a) n=10 r/min, (=3 s

(b) n=15 t/min, t=3 s

S 106.76
97.82
88.87
79.93

70.98

62.04

53.09
(¢) n=20 r/min, =3 &

Bl 10 3 Fif 200 [ — b 200 258 - 0RE i BE 93 A
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Tab.3 Experimental result of re-drying

S 2Tl popiisEil
AR/ (kgoh ™) 65 51
K HS % 3.5 4.8
AR/ % 0.8 1.6
HLFEH/ (kW h-kg™") 0.6 1.4
AR LAEREE/C 130 105

x4 MHFHREREER

Tab.4 Quality inspection report of machine dried tea

Ko % 18 b7 g% 2;
B IK R/ % <7.0 3.5 B
1 e <4.0 0.8 o
SR 5 T 534/ %6 <7.5 5.2 L1
KB W S E % =37.0 43.6 Fay i
HHLET 4 o it 0 4/ % <16.0 7.2 A
Ui B 4 3 1R T = 43 B/ % =3.0 4.6 Gk

RS FHEEBITHRER

Tab.5 Results of sensory evaluation of tea

Eibil] e wniF I A wt K LS E3l
T HLH BlAE, B2 Rag 2kcy if 4t sk W 5 fif B2 A 0 I B 5 5
X B 2 Gl R R 3 T i) sk it W 5 B )5 WLk e —%

3 1 SR A KR B
393.5% .0.8% , 5 FHLIY A 5 N 65 keg/h, HLFE

RN 0.6 kW -h/kg, 7R 15 N A9 F 294 25 AR
130°C , 9 /2 &2 T HLAY ARk REHE A HL A5 T 15 A1 29 40
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