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Tea frying temperature control system based on fuzzy expert control
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Abstract: Tea {rying temperature has a great influence on the quality
of tea.To cope with the disadvantages of the existing tea-leal parcher
temperature control system with temperature control of low precision
and the longtime adjusting, the tea-leaf parcher with intelligent tem-
perature control system we designed., which is suitable for frying
high-end quality famous tea. System used AT89S52 single chip as the
core, the platinum thermal thermistor as the temperature sensor and
linearized the output signal of unbalanced bridge by means of current
transmitter XTR106 and designed a kind of fuzzy expert controller
combine with the fuzzy control theory and expert system. The de-
signed temperature control system has been tested and the result
shows that the system which has better static and dynamic perform-

ances, whose static error of measuring temperature is less than
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41 °C, whose overshoot is less than 2.36%, and whose transition
time is less than 27 s in the range of 0~300 ‘C can meet the require-
ments of temperature control to fry high-end quality famous tea.

Keywords: fuzzy control; expert system; temperature control; plati-

num thermistor; linearization
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Figure 1 System hardware composition block diagram
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Temperature measurement unbalanced bridge

Figure 2

for platinum thermistor
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Table 1 Linearization process error of unbalanced
voltmeter bridge
W /C o WM RA/Q  RE e/ %
50 19.40 0.37
100 38.50 0.74
150 57.31 1.10
200 75.84 1.45
300 112.02 2.15
400 147.04 2.83
500 180.90 3.48
600 213.59 4.15
700 245.13 4.17
800 275.51 5.30
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Figure 3 With linearization of unbalanced bridge the platinum thermistor temperature measurement circuit

XTRI106 J& —Fi I B A 8 R B AR BB 4R BB v WO
A BARKR . R R G S ThaE. AW
il 2.5 V/5 V B AR 8l L HE L AT A7 HY 4~20 mA i o LT
TR A Al 2R kR SR K T R ) 20 0 1L LB A R — A

i i eR AN -
Io =4+ Vi(40/Re) » (6)
A

To—Hi th AL . mA;

Vin—Z 0B E.mV;

Ro— MR FEEN . Q.

A i AR T AL LT T B RCR AR AL KA
B

Ve o\ 1428
R(*(MXN%—ZB’ %
A

Vs B KRR, V;

B Br B M T Vs (AR LR PR .

Rin (A1 51D 5 Vi (1 5] B 2Z 18] 2 3% 2 1k i B
Run  RALIE St . Lin Polarity (12 51D 5 R 3 4 LT $2
R AMEACALIE . 2 Lin Polarity 5 Irer (6 51D EH20T,
FEAE L e Ve B8 2 B 26 5 10 B XTR106 W% A HE Viv i
B Tm g n . DA IE R AE 2 2 Lin Polarity 5 Vi % 4%
0 A4 C R IE A R, AR B B AR . Run B9
EARE = (8) P H «

RLI\' = ‘KH\V

4B
1—2B

, (8

vl el
Kin— &M E 7, Q. HXMEREER 2.5 V ],

Kin= 9905 Q. A EIE N 5.0 VEF,Kin=6 645 Q.

3L LA Cvs Cour 23 3 T 0/ i AL s 305
=S VT RIS XTRI06 i A IS i i, 3% Fs T
DIOR 5 BT MO8 B s R (R T M B 19 90 b A 2 A
45 XTR106 1% 25 ] H He » LA 09 SR /N B 475 i 0 BT 5 e
e B R AT AR R 2 (O AT R (3 DA

5R
R <Ry~ . €D

TRIM

K

Ry—Hri& iy 2 M. Q;

V'I‘mMi/h;q%E/‘J%}f?ﬁ'ﬁ?i@eVo

RIE D L AAFAE 0~500 C B A - i oy 17 iy JE—
TR, W 4, & 4 TTH, B REIMYE S AR,
Mr=1238 CH.AELMRRMEH +2.86%, M B =
+2.86% . H Vs =0.082 43 V, (7)) ~ () HE W75,
R;=231 Q.Run=1201.9 Q,R;=69 Q.F3H R, =50 Q.

R I XTR106 £ 4k 1l Ja A F- 4 o A7 4 i /e s 5 0 B
PAELR M 0 L 1B 5. R AR T 1Y e K AR M 4 il R
+2.86 %0 101500 . RAEAL TG AR &M o 19.1 1 1,5
T A 3 XTRI106 il fe KRR PR LE 20 0 1, 24 00 i 1 [l 9t
AN PR S M AR R AR B /N, BT UL, XTR106 BE AR 47 1
VAL B A R BELAS P  FL T U BT A ke I AR R R 2
1.3 BEEGBEE

TR % ] i 3 5 P PR e A P R R T R SR LAY L
L HL B T = %4 (8550PNP) | Z I A2 3 [ 25 4k w1 #% (AC-
SSROFTHLHE (4X 1.2 kWO H . RG A AT89S52 4

81



1% 5 HLH

2016 4% 11 9

0.09
2
=
&
.
Z 2 005
% E
¥ e
&
<
A
0.00 | )
0 250 500
LR
Temperature/C
B4 REHEHEELTU,—1 X%
Figure 4 U,—t relation before the unbalanced

bridge linearization
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Figure 5 Nonlinearity before and after the unbalanced

bridge linearization
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Figure 6 Schematic diagram of the temperature

control circuit
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Figure 7 Block diagram of the fuzzy expert control system

on temperature
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Figure 9 Reasoning process of fuzzy inference engine
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Table 4 Temperature acquisition test data
BOEME/C M/ C R/ C|[BEE/C WEE/C RE/T
15.3 15.4 0.1 173.4 173.5 0.1
38.1 38.3 0.2 189.6 189.7 0.1
56.5 56.6 0.1 210.7 210.6 —0.1
75.5 75.7 0.2 234.1 234.0 —0.1
96.8 96.9 0.1 251.4 251.6 0.2
118.6 118.8 0.2 273.7 273.8 0.1
135.7 135.9 0.2 299.5 299.7 0.2
150.2 150.3 0.1
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Figure 10 Temperature control test curve
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