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Design and application of automatic detection device
for core temperature of tobacco leaf redrying oven

WEI Songma', LU Minrui*, ZHANG Wenshui’, ZHANG Tengjian”, CHEN Bingsan'
(1. School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China;
2. Fujian Wuyi Leaf Tobacco Co., Ltd., Shaowu 354000, China)

Abstract; In response to the shortcomings of manually measuring temperature in the core of leaf redrying ov-
en, such as high labour intensity, low efficiency and susceptibility to ambient temperature fluctuations, a set
of automatic temperature detection device which has a temperature measuring rod integrating the functions of
temperature insulation, noise reduction was developed independently. The device consists of a power conveying
mechanism, a multi-axial temperature measuring mechanism, and a PLC control system. Results of simulation
analysis and experimental field research show that the detection efficiency of the automatic temperature measur-
ing device is 280% higher than that of the manual one; the deviation between the temperature measured by the
independently developed temperature measuring rod and the actual temperature is no more than 0.2 °C , which
is more accurate than the conventional temperature measuring rod and infrared thermometer. The device
realizes the automatic beating and detection of the temperature of the core of tobacco leaf beating and redrying
oven; it shows good dynamic stability in field operation, providing an effective way to improve the quality and
efficiency for the redrying plant.

Keywords: redrying tobacco leaves; oven core; temperature detection; multi-axis temperature measuring

mechanism; finite element simulation; PLC
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Fig.1 Structural scheme of automatic detection device

of oven core temperature
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Fig.3 Temperature-insulating noise-reducing

temperature measuring rod
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Tab.1 Main materials for use
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Tab.2 Performance of each mode frequency

and mode shape

Bk #i4%/Hz PRI I
1 28.701 MR AL TAE X b2
2 29.748 BhALES RAT - A X 1) (122
3 30.451 FhALgE DUIRAT S LS
4 31.668 FFLHMLRAE X i
5 38.317 AL MR BAIT X 5 0] 12
6 48.406 BAL LSRR AL Y 3%

(b) 2 MrRBELE

A S

BW 3

AR DI
#id: 30451 Hz
B{: mm

19.281 &%
17.139
14997
12854
10.712
8.5694
eRn 7

42847
21424
9N

X Y
(c) 3 MiREE

A W
PLR 6

AR DT

% 48406 Hz

B mm

17373 8%
15.443
13512
11.582
9.6518
77214
5.7911

sar L
19304
0B
E
X Y

(f) 6 MRELE

B 5 ZHUEVE 6 HREIREE

Fig.5 The first 6 modal shapes of multi-axis temperature measuring mechanism
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Fig.7 Execution system of automatic detection

device for oven core temperature
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Tab.3 Temperature changes of two kinds of temperature

measuring rods when measuring standard temperature

(40 °C )

R4 S AT I ik 3 N 0 YL AT
ICRIFS StilE R SR R
FE/C fH/C FE/C fH/C

1 38.5 1.5 39.4 0.6

2 39.1 0.9 39.9 0.1

3 39.4 0.6 40.0 0.0

4 39.5 0.5 40.0 0.0

5 39.5 0.5 39.9 0.1

6 39.4 0.6 40.0 0.0
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Tab.4 Record table of temperature-insulating
noise-reducing temperature measuring rod

and infrared temperature measurement

F5  Oapman /C Opmpesmia / C A6 /C
1 36.8 37.6 0.8
2 36.0 37.2 1.2
36.2 37.3 1.1
4 37.0 37.3 0.3
5 36.4 37.3 0.9
99 36.4 37.1 0.7
100 37.0 37.2 0.2
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Tab.5 Time-consuming records of automatic detection

device and manual temperature measurement

\ AT e

KA — — —
s SV RN N S OEST S IDSY S A SO STit
min FEHF/min min FEI}/min

10 30.00 3.00 12.10 1.21

20 65.00 3.25 24.50 1.23

30 103.00 3.43 36.60 1.22

40 140.00 3.50 48.80 1.22
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