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The numerical simulation on temperature field inside the radiation

de-enzyme machine based on Fluent-EDEM coupling
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Abstract: The temperature distribution inside the drum of tea
cylinder water-removing machine is the main factor affecting the
quality of the tea. In view of the defects of the current tea cylinder

water-removing machine, including the uneven water-removing
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and low thermal energy utilization, a tea cylinder water-removing
machine was designed with infrared radiation as the heat source in
the present study. The infrared heat source was placed in the cen-
ter of the cylinder. The approach of combining EDEM and Fluent
was used to analyze the discrete field, flow field and temperature
field during the de-enzyme process The turbulence model and the
radiation model were installed in the software Fluent, then the
contact model of tea leaves and cylinder was established by the
discrete element software EDEM. The temperature distribution of
the flow field in the drum and the temperature rise curve of de-
enzyme green leaves were obtained through coupled calculation,
realizing the numerical simulation of the de-enzyme process, then
the simulation results with the same type of electric heating ma-
chine were compared. The simulation results showed that the
temperature flow field of electric heating structure was evenly
distributed in the drum, and the utilization rate of heat energy
was low. While filming for the infrared temperature distribution
in the flow field in the cylinder was mainly concentrated in the
right and bottom rollers, and could put most of thermal radiation
on the steamed directly. With the utilization of the high heat en-
make the steamed quickly to heat

ergy, the editing device could

up and warm effect, thus the enzyme activity was passivated in a
short time, improving the quality of the tea. The relative error
between the measured temperature and the simulated value was
about 0.99% , indicated a reasonable parameter setting.
Keywords: tea; radiation de-enzyme; electric heating de-enzyme;
temperature field; Fluent; EDEM; coupling
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Figure 1  Schematic diagram of tea cylinder de-enzyme

machine using infrared source
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Figure 2 The mesh generation of infrared and electric

(b)) HIAN#H

heating cylinder de-enzyme machine



&M | Vol.35, No.8

2.3 WBEHROLREFHMRE

2.3.1  ZIAMEA IR F AL Fluent A S BB E - 18
AR pressure-inlet JE 3 A O &8, K 1% — A4 #5
WERAE I TSR 500 W L AG BE b 105 Y 1R A pres-
sure-outlet Fi Jp tH B 4604, T 970 38 B 526 o i O 6 B2 Lb 105
TR AT BE THT S 0 5 i e % R 1 O 35 v/ min; 1AM 4R
ISP ARUR BE TR BE Dy 711 KCH MR TR Jy 6 kW B, 210
A1 Y ASC) Sk 75 3 1) VA BT P BE 92 B UL B (B o HE ae AT,
PHIAS 2% 55 ML 3 B8 LUAL S0 4 5 Oy 32 5030 et 82 R
B, I35 FF 6 St A 78 BL ) Discrete Ordinates #8, %& 4t
#0.945, EDEM {350 B T - W0k 5 B0k 22 8] 19
A% 3% % ]l Hertz Mindlin with heat conduction 1% %, i
5 BE T 22 6] K A Hertz Mindlin(no slip) 3% filt 82 %1, %
W AR VR EE 00 46 A 300 K, % i JIURE BB 40 000,

BEXE% :ETF Fluent EDEM 88 Z M A RBNRET R B HEEM

2.3.2 BMPCREH Fluent A SHOR E R T LL5ME
PR BE T L RE U N 513 K AN CHZh 2Rl 6 kW . i 21
SIS0 2 45 380 A VR AT PN RE S bR TR B L HoAh S 0k B
HH[F . EDEM #{4: S 4005 8 5 20 4MNE S8 F L& 1
HA
2.4 Fluent-EDEM 88 &S #i2 8

VT A S B B SRR A A AL L A
FERIE ] Li & Mason BERL, F 7] i 6 48 AR 0, 484 o
e, Fluent I EDEM 945 8t #6458 0 47 284 U 75
AR — € ZEK: O Fluent H1i% & 19 B 7]
K b5 EDEM Hr ] 25 4 9 3 504 ; @ EDEMGHE %
Pk Rayleigh i ] 2 K A 5% (30 % 1 g i ] 2 K007
® FluentH B % 55T (1 AR BUR A2 /N EDEM H UKL i) 4
AR WS U E TN AR T S G

F1 FHENARERSH
Table 1 Parameters of the constitutive model of tea particles
Wk B/ (kg + m—?) WORLA% [CHE R/ (N e m ™ 2) WURLIAAS L BRI FRB UKL ) BE 4 R A JOURE W) Bl PR 45 3R 8K
532.4 7.1X106 0.4 0.36 1.0 0.71
OB — IR R I R OB — IR T B R BRI RIS R BRI/ (I » kg™! « TTH) A RR/(Wem™! - CTH)
0.49 0.75 0.5 3.80 0.058

3 BEAMREERPEANR
B 2R o e
3.1 S EBMREFTNERESZSHETEE
i 25 76 2 AT, SE B X R A AT WAL B 3 A
B AR T HLR BN R TR R A A R A L T A4
AEHIRE NIRRT R EE P ARG RIH . &
W e AR e 25 i R I R R AT S 1) B Bl B AR e il
32 By, ) B 2 B 18] 9 76 VR A A5 50 BRGHB . H R
X A ST 5 9 2140 2% T B HL R o A 4 O e

V£ 5 oy A

IR SIGIRN

D b AN DD S
RS RAGARN
Q. «“@Q NGRS 6“ KON
T

Temperature/K

LSIC RN

) HLJIHA

B 3 ek felrsh 4R 4

M b BCRE A P 2 w5 DT B2 i A 3 0 5 T A

AE L ARIE G 73453 50 A A3 o3 PR AR T A
L PABE R AR
[ 4Ca) g 2 s W 2% R PR R 132 R AR S 390 46 3 E UL

300 K& 4(b) ()43 5 20,45 s I, 245 - 550RE 4k BE
TET 0 i T2 5 2% 50 10 480 308 R Bl o S R BE A0 A . el
&l 4 AT, 20 s ), 28 A0RC IR BE B TH3) 306 K Z245 .45 s
W, BT 318 K 224y . A4S SRR W, w4 07 i A
HOREEAE 45 s N BT T 18 K,

NG oA AN

N O A SN A AN

i
Temperature/K

(b)) Zrobst

7]‘](:/& I*]-r)ﬁ/m#tmu%iﬁ/ﬁh\#ﬁﬁﬁg

Figure 3 Sectional view of temperature distribution of pre-heating flow field in the cylinder

of electric heating and infrared de-enzyme machine
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ent temperature fields in the cylinder of electric

heating and infrared de-enzyme machine
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