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Design of mine opposed wind speed and direction sensor
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4. State Key Laboratory of Intelligent Coal Mining and Strate Control, Beijing 100013, China)

Abstract: In response to the current problems of high startup wind speed, complex design schemes, and
inability to accurately measure the average wind speed of the entire section of the roadway using wind speed
sensors, based on the principle of ultrasonic opposed wind measurement, a mine opposed wind speed and
direction sensor with STM32 as the core is designed. The overall structure of the sensor, the design of the
transmitting and receiving circuit, the filtering algorithm, and the software process are introduced. This sensor has
changed the wind measurement method from point to surface, using a single ARM core and measuring the wind
speed at the centerline of the roadway through long-distance (5-12 m) ultrasonic wind measurement technology.
This wind speed represents the average wind speed of the entire roadway. It greatly improves the accuracy and
real-time performance of roadway wind speed measurement. A test prototype is developed based on the design
scheme, and the test results in a circular wind tunnel show that the measured values of the sensor has good
consistency with the standard wind speed values in the range of 0.1-15 m/s, with a measurement error of less than
0.1 m/s. It can meet the precision requirements of intelligent mines for roadway wind speed measurement.
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Fig. 1 The measurement principle of opposed wind speed and

direction sensor

TAERE, BeRERT 1 SHBEAS 2 Ho R . HefE

a1 IR | RS 2 HUSOnT, IUXUXA ok e O £
A E)
LAC

L
c+ V=<
'AC

A e WA RAEBES P EHBER, c=
331.34+0.607t, t A4 SIRE

Hergas 2 Kk | Hengas 1 RIS, 30 XUXUR ool
P AR I ]

TACZ (1)

TCA= LAi (2)
_yZ=E
Lyc
O ) I A7 e, 15
y = L (L_L) (3)
2L_Bc Tac Tea
Ly
OO I 72, 15
c:lﬁ(L+L)=33l.34+O.6O7t (4)
2 \Tuc Tca

f O Al g, Wi Lpe, Lac, Tac, Tea BV AT
RPNV, HY e o5k, M@ RAL il
A 2T IR R R 7 A R, T T e T
P[] 2 75 TE A

2 XU X [E & R 25 it

2.1 Bkt

XoF S 2 XU XL ) A% S 28 R STMI32 P e
B, T8 A g d . A Sl . i iE )
£/ N P N 0 N N € € 1 = KN TN

¥ P o | e 1
] : g | 10
ifiile (e [P } Bl g e

(TN
ZH
&

| o |

B2 oGt XUHE KU R a4
Fig.2 The structure of opposed wind speed and direction sensor
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