#53% 455 #HE R Vol.53  No5
2024 4F 5 f THERMAL POWER GENERATION May 2024

DOI:10.19666/j.r1fd.202401006

EF s Rfoihr o AEAELNHT
PikE LN ATl 2B T &

FAREY AR, HEF, O BEFL BB KAH!
(LENETEFRE ) KRARAG, 2 AT 350200;
2 BRI THIZA RN a], k&  H 710054)

i E ] At bk BEAUEAN R ERAND E R, TRERG, A5 AL/ TR T EL
RARGE BN O R AR MK R AT A P, MSETIT, SRR SR 6B
B o, KRR EF R R EN X S T3 EA R o LA tE, JF R A IR AR SR IR Ky
BAMIRER, RAVAENMBEEIE O R ReRe St T EHRNEW EENE
BEAND RZ#TARE. RIRERAY, ARG ENRIEHIELM E, KR ER kR
B ERMN DR E RN ASE, FARRREAASATALHTHTELERERALY 15
BN B Z A EMREE, FRMER, TAARSPRBEIN O RN EARE L R0
Fa B BHPE, BB, STARL T IR P Ak RRE WXL — A FAER

(X # @] PRBEI, KBRS, —RNE; LMl

[SIAAER] #fmE, ER], e, . A THEDERENSROASEAT FREEMAN O REIREKE T &
[0]. #& 4 K&, 2024, 53(5): 75-81. XU lJizhuang, SHEN Zhigang, SHEN Yafang, et al. Calibration test method for inlet air
volume of medium speed coal mill under hot conditions based on powder tube dynamic pressure and coal powder distribution[J].
Thermal Power Generation, 2024, 53(5): 75-81.

Calibration test method for inlet air volume of medium speed coal mill under hot
conditions based on powder tube dynamic pressure and coal powder distribution
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Abstract: Due to the characteristics of the medium transported by medium speed coal mill and the limitations of
the inlet pipeline and space, the testing method under cold pure air conditions cannot guarantee the timeliness of
the calibration test for the inlet air volume. Under hot conditions, the outlet pipeline of the coal mill was selected
as test object for its stable flow field. The dynamic pressure and pulverized coal distribution characteristics of
each powder pipe were tested by the equal cross-section grid method. The flow velocity of the air-powder mixture
was obtained by the cyclic iterative method. Finally, the inlet air volume of the coal mill was compared and
calibrated by the difference between the measured air-powder mixture flow rate, the coal quantity and the design
sealing air volume. The practical results show that, on the basis of the same measured original data, the inlet flow
rate obtained by the method above is closer to the real value, the accuracy can be improved by about 15
percentage points compared with the calculation results with cold conditions method. This method is simple to test
and practical, which can effectively improve the timeliness and accuracy of the inlet air volume calibration results
of medium-speed coal mill under hot conditions, and at the same time, it also has a certain guiding role in test of
the flow rate of powder-containing gas in similar industrial environments.
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Fig.1 The flat head coal powder isokinetic sampling device
and its sampling system
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Fig.2 The testing and calculation flowchart

BH 1 BB DR B R,
3 99 U SR PR L Y VREAS R ) 2 R A P
HLER EREAS B8 B I

BB 2 WBUERALE DRSBTS
PR STOERE, dia PR 1 RA RIS EE,
THE BN DR N 2 U

B3 RIEPE 1SR O A
ANB B R E A IR 2 A 2R BN DA
MBE N RRE, THREBEEL DR A
IR Jo B 73 K




78 kA%

2024 4F

Tk 4 RELE 1 BRI IEEMDE 3
1B DR E N IR &2 5,
SR EE AL RS A ) RO TR ) S 2

TS AREDERE 1 AR BB O Sk
IBNEE A 4 P2 KR A R E S,
THE SN TSR 9 I RO TR S ) T

T 6 THEIDER 5 BRI EENLH Ok
DA PR XA VR S 5 A B 2 H T () BB AL S
TR NI AR SR e O 2 (R 28 s 45 1%
ZEET O, HNSET, SN, REZDE 2;

T T EPIR 4 AR EENLE O
B I RO TR 5 ) S 25 P R 3R 5 A3 31 11 5
FUREASKY T Y I X S 0, TR S O
AME NI REHR SR, 2 G NPIR 8;

Tk 8 BEEHTLE2 ELE 6, HEEM
LT 0, HA, kAAEREF, ¥PIR 5 R
HUH TR N IO XRHR B TR & b I8 2
T ) B SRt A M N 10 XU R B P e
RPN ARFCIER 7152 BN DAk
PR UK VR S i B T SRS B B AL XU
2 MR X &R Ir

Sl 4 SR BRI R SliE R
IG5, — R BRMERRE, S5
5N SG-1025/17.47-M895. K H-F-#hyid X+ U

PR Ee T30 AL 5 & SN, BMCR Ll T
4 5isfr, 1 6% M. BENSHIE 1.

>

i

S

x1 BENSH

Tab.1 Parameter table of the coal mill
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Tab.2 The cold state calibration coefficients of the air
volume at mill inlet
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Tab.3 Testing raw data of coal mill A

W E s Al A2 A3 Ad
JE% 1/Pa 517 548 634 614
JE2 2/Pa 571 546 634 671
£ 3/Pa 551 502 570 690
JE% 4/Pa 523 472 526 702
JE% 5/Pa 566 478 514 593
£ 6/Pa 564 450 490 600
# k/Pa 746 823 765 553
R/ C 64.9 64.9 64.9 64.9
LRIt hT) 35.00
HUREROR B /g 38.68 34.19 49.92 38.92
H A BT & g 0.24 0.21 0.31 0.24
BRI N 8.37 7.40 10.80 8.42
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Tab.4 The calculated flow rates ignoring the influence of

coal powder

e Al A2 A3 A4
JEZ TP A /PaCs 2342 2233 2366 25.38
KA JE /Pa 101 800
53R (kg m3) 1.052 1.053 1053 1.050
WA B B (m s7Y) 25.82 2462 2609 28.02
WS I T SR R (2 h Y 2410 2298 2435 26.09
FERENLE TR R (Eh ) 97.52
B2 K () 2.97
BERAHN DTSR R (Eh ) 94,55
APt hT) 35.0
BN DR RS 50,55
B EE/(hT)
FERHIN DR 4K/t h ) 78.40
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Fig.3 The calculated air flow at each coal mill inlet ignoring
the influence of coal powder
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Tab.5 The calculated flow velocity considering the influence
of coal powder

WE s Al A2 A3 Ad

BB X/ (M 57Y) 2248 2165 2187 2463
A/ (kg s7Y) 5.83 5.62 5.67 6.37
AR hY 35.00

BURESRER Bilg 3868 3419 4992 3892
T AT 0.24 0.21 0.31 0.24
BEHE/(hY) 8.37 7.40 10.80 8.42
u 0.40 0.37 053 0.37
k 0.80 0.80 0.80 0.80
RS 5 (kg m3) 1.39 1.36 1.50 1.36
KRS (m s7Y) 2248 2165 2187 2463
THE SR I RUE Z 1A% 0 0 0 0
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Fig.4 Comparison of airflow velocity and density deviation
inside the powder tube at outlet of the coal mill
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Tab.6 The calculated flow rate considering the influence of

coal powder
WS Al A2 A3 A4

JEZE AP35 E /Pads 2342 2233 2366 2538
KAJE SilPa 101 800

PR S B (kg m3) 1.39 1.36 1.50 1.36
WS (m s 7Y) 2248 2165 2187 2463
SR I (kg 571 7.68 7.26 8.07 8.24
H XU SRR h L) 112.48

(D) 35.0

ST EEIERLH X (t DY) 77.48
Wk EE R/t h) 2.97

ST EEIELN X/ (DY) 7451

BEREHIN R A KR/t h ) 78.40
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Fig.5 The calculated air flow at inlet of each mill
considering the influence of coal powder
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