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Real time monitoring of accumulated pulverized coal temperature

field based on acoustic method

YANG Geng, YAN Jidong,SHEN Guoqing, AN Liansuo, LI Zongjin
(School of Energy,Power and Mechanical Engineering ,North China Electric Power University , Beijing 102206, China)

Abstract : In the process of preparation , transportation and storage of pulverized coal ,the accumulated pulverized coal is usually exposed to
oxidation environment. When the external temperature is too high, it is very easy to spontaneous combustion. The low frequency sound wave
has the characteristics of low attenuation and long propagation distance. The acoustic temperature measurement method using low frequency
sound wave as sound source can effectively make up for the lag warning of conventional thermocouple and realize real—time measurement,
and significantly improve the intelligent level of power generation process. The sound absorption characteristics of the accumulated pulver-
ized coal and the propagation characteristics of low—{requency sound waves ( frequency in 200—-2 000 Hz) in the accumulated pulver-
ized coal were mainly explored. Four kinds of coal samples with different particle sizes were prepared from the bituminous coal produced by
Fuquan coal mine. The sound absorption characteristics of pulverized coal were mainly studied from two aspects of different particle sizes
and stacking height. The results show that the sound absorption curve of stacked pulverized coal has multi-—peak phenomenon ; experiments
on the propagation characteristics of low—frequency sound waves in accumulated pulverized coal at different frequencies were carried out.
The results show that the acoustic attenuation coefficient has an obvious downward trend in the range of 1 000—2 000 Hz. The veloci-
ty measurement results show that the range of sound velocity is 142.261-142.851 m/s,and the standard deviation is about 0.1%. The re-
sults are more stable. The feasibility of acoustic measurement of temperature distribution of accumulated pulverized coal is verified.

Key words : acoustic pyrometry ;acoustic absorption coefficient;acoustic attenuation coefficient ; pulverized coal deposits

0 3 -~ FEAE  SERREAS) v 2 Ui JRE ) =2 1] ) L B 5
a T R 2 T 14 0 5 A, K A B AR S
HEAS ] 25 iz i S A A vl R DU RUE X S BRI Y A 2 5 R A 1 3L B2 T, el

RS HHA.2021-03-25; F[IEHmEE: H WK DOI.10.13226/].issn.1006-6772.21130003

E ST - [} R8BI H (2018 YFB0604305-05)

EEEN A E(1996—) B, ARSIBIVRA M TIHRYE, E-mail :2654821940@ qq.com

BIEE LB #F (1980—) , 8 TR Z AL BIEUR BT, E-mail: shenguoqing@ ncepu.edu.cn

SRR AGER, B, VLB 4 T A 2 1 i R UEOR TRLRE S S e [ 0] 8RR, 2022,28(4) :59-65.
YANG Geng, YAN Jidong, SHEN Guoqing, et al. Real time monitoring of accumulated pulverized coal temperature field E
based on acoustic method[ J].Clean Coal Technology,2022,28(4) :59-65. 8l b

59



2022 4F55 4 14

www.chinacaj.net

E A g B K 5508 %

SEATA AR foe 2 A MM B B2 i AR U R 2R A
PRV, 225 R B, R LE 60~ 80 C I FER
HARTHR W T, BN A A2 Rl B R s s B
B, Fy it R 2 A U Ot TSR B A S
i R P9 S P 0 - o B 0 A S AR L E
RAHEFL T30 45 >R FAE SR € TOU2 4 B B 25 07
U5 A — 2 RO RLR HE | 25 B e A 00 et 1 4 A= B
i ARG FERY B 28 R — BLIST [] 1 A 2 P A A
7 sz M £ T o i 0 i D 5 R A A D
JE IS P 1) TR) A

7A IR — R S A MR B AR B, A
T DA B e TS R R AT L R A W
HE BRI A TR U IR ) 1o L B
IS TR A 3 J 0 A R R P A 5 R TR
PRIEATARAR AN &, BB 52 30 5 ik i 22 00 LA K%
AR A, I i 3 B O e H e A A o G R RE AL
FERE

1 HEFREH S FNERE

NIl AR e b A R AR B R K
Wb BEZR GEA K, 38 5 I P 0 2 e A (R A A Y
[ SRAFF 8, 2 e B B R AR 4/ H B — 2 iR
Sk PR AR [ E T HERUR R b R S R 2
PEAFTIR R, FLE S 7 PR T4k T SO IR
BORF P IRCE T HERRA SN . I P R A P i
ST EE P HEAMERR IR N | 2 J5 T N B A 4
BT £ SRRy B P AT LA B P A S AU
B AR R
BT RS T — 2675 B L A L s PR R A% I
A o L3R 2 ARG 2 (R BB ES | 75 IR
BTHERURR L7 A AR B T b R A
PSR BRAR b P e A A R IR IV 3 SR 7 i BE A R
X T B BN AT Al TR AL, 2 MBS S A A R
AL
x,(n) =s(n) +n(n), (1)
x(n) =as(n + D) +ny(n) , (2)
K, x(n) L x,(n) PRI 1.2 H B B
55 s AAIRIES; n(n) | ny(n) 2050 ik g
PR ;o AL D 1.2 48 Z ] j g
I 5 n AP CR AR TH]
S B O LA SR AR T R AL R e
], ARSI — P32 i A I A 3530
M A S 1 IR IS 2 A E S AT A G
PEIMHIT , e 245 ) 75 10 A A TR A 22 1) ) A2 47 ) 1]
FEIRRER 1.2 Z00] (9 E AR SC BRI B R, (m) 1P AT L3R
60

EEwmXEg

W1 = SN R A A

Fig.1  Application model of acoustic thermometry
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Fig.3 Path of acoustic temperature measurement
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Fig.4 Schematic diagram of experimental platform
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Table 1 Particle size distribution of experimental coal sample

RS A Y/ mm
1 1.25~2.00
2 0.65~1.25
3 <0.65
4 <0.071
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