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Design of variable frequency control system for local ventilator based on fuzzy theory
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Abstract: The existing variable frequency control method for local ventilator lacks prediction of gas outburst
variable. When a large amount of gas emission abnormally, there is a certain lag in regulation, which is easy to
lead to gas accumulation. To solve this problem, a variable frequency control system for local ventilator based on
fuzzy theory is designed. Fuzzy control is realized by using gas fuzzy controller and air volume fuzzy controller.
The control quantity output by two fuzzy controllers is compared. The frequency conversion situation of ventilator
is determined according to the larger value. When the two are equal, the fuzzy control of gas is dominant. The
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classification method based on gas emission is adopted. With the air volume corresponding to the farthest working
point as the auxiliary, the ventilator frequency is divided into 4 levels. The gas volume fraction of the heading
working face reaching 0.8% is set as the frequency-increasing condition. The gas volume fraction not more than
0.6% or 0.5% is set as the frequency-reducing condition. Moreover, the air supply quantity of the ventilator after
frequency reduction is set as the air supply volume required to control the gas volume fraction of return airflow at
0.7% or 0.6% when the frequency reduction condition is achieved. When a large amount of abnormal gas
emission, the ventilator is increased in frequency to reduce the gas concentration. At the same time, the air supply
volume of the ventilator can meet the greater gas discharge demand. The ventilator can provide a certain buffer for
adjustment, and overcome the shortcomings of frequency conversion control lag. The test results show that the gas
volume fraction is 0.5% under the condition of frequency reduction. The air supply volume after frequency
reduction is the air supply volume required to control the gas volume fraction of return air at 0.6% when the
frequency reduction condition is achieved. The control effect is good under this condition. But the air supply
volume of level I is slightly less than the minimum air supply volume required at the farthest heading distance.
The new frequency level I between level I and level 11 can be set. The air supply volume can be increased by
increasing the frequency of the ventilator to meet the minimum air supply volume requirement at the farthest
heading distance.

Key words: mine ventilation; local ventilator; intelligent ventilation; fuzzy control; frequency conversion
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Fig. 1 Layout of local ventilator and sensor
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Fig. 2 H-Q characteristic curve of ventilator
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Fig. 3 Principle of frequency conversion control system of local ventilator
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Fig. 4 Control flow of frequency conversion control
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second frequency reduction condition is achieved

. MR/ o Wyl 0,/
i R Y] Y h 0 g 2
BESH (m*min™)  (m*min ™" el (m*min™")  (m*min™")
0.8 1.70 —
v 255.0 212.5
0.5 1.06 181.7
0.8 1.21 —
11T 181.7 151.4
0.5 0.76 130.3
0.8 0.87 —
11 130.3 108.6
0.5 0.54 92.5
0.8 0.62 —
1 92.5 77.1
0.5 0.39 —

(2 e B R 3 BB X Sy ik 30 38 A1 2% 1
IR e2=0.6% 3 5 Y B XU 0 (3R 6, 1153 451
AL TV—T 8 1Y {8 XU 5351 O 255.0, 212.0 , 176.0,
146.0 m*/min, XFRIAAFET M 50,41.6, 34.5,28.6 Hzo

F6 AT 2 BERSA I c2=0.6% PF KO BE KUk
Table 6 The air supply required to control ¢,=0.6% when the

second frequency reduction condition is achieved

5 XU/ ;
T L Y VS
(m’min™)  (m*min™") (m’min™")  (m*min™")
0.8 1.70 —
v 255.0 212.5
0.5 1.06 212.0
0.8 1.41 —
111 212.0 176.7
0.5 0.88 176.0
0.8 1.17 —
11 176.0 146.7
0.5 0.73 146.0
0.8 0.97 —
1 146.0 121.7
0.5 0.61 —

5 2 FRFEMIAEAE T, 2 i DR FH AR [R] R0t 2%
F, Pl W& 7.
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Table 7 The range of control quantity under the second

frequency reduction condition
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50 Hz /E 0 IV G iy 4%, 3@ KAL IV s 17, & 5
AR50 00 I 2 0.6%, 0.5%, 0.5%, T3 XUKLFE
AR TIT 4%, RS R T Rt XU oA ik 8 A3 2 1 it
R 2 N 0.7%, 0.7%, 0.6% JIF 75 By HE XU . AR 38
K (A 15 3 FE LT Y S5 PR KU 43 518 182.9,
151.4, 176.7 m*/min, AR (2) A] 45 T Z A X 5
W 219.5, 181.7, 212.0 m¥/min, ARHE IV 4L & T Y
ST OT I, A 3 R BT A TGt XU ik
188.5, 130.3, 176.0 m*/min, I ¢ it XU & 4 51 4 161.2,
92.5, 146.0 m*/min. 4 FUIT AR 73 86K 1 0.8% JIf- 7t
W, 3 R L 38 R XU BB 854 LT AR 2
B HI7E 0.69%, 0.57%, 0.66%.
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Fig. 13 Test data corresponding to different frequency reduction

conditions and air supply volume
6 it
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