$52% 412 #AHAE Vol52  No.12
2023 4 12 J THERMAL POWER GENERATION Dec. 2023

DOI:10.19666/j.r1fd.202303043

AFAH¥EHEMNERAELET LG 4 4
1B L kB KK F ek da A K AR 6 R

gEKL = OEL E OEL KEE? EBFHES S
(LERIHEAARNEEAHRFHRR, 8/ &S 330096;
2.8 AR ® R A RG], 1% &S 330096;
JEPHBEKRFRMBERRELEHRET, HMdt XX 430074)

i E ] AFTLE R MOR AR, 3B R B SRR A BORIRAT AR, ME T F T K
YR 2 BRI R E, BT R ITAR P R A R A L. MET AN
KA A RSN E R %, NE KBRS LA TRE . 8 MORIABRAE
RRFHEIBBALR T, FH4E A Mie #5328, 1 H 52 KIE42 2 I B & B 69 5% 8 B
BRE. ERE, MEKESEAS, Eill%ﬁﬁ}ﬁif‘1’4ﬁﬁ&£i§k)§zﬁm\o L oK FA
EIRBERE, XM E H=10 mm /A m K& M, A XKE&HEN+ S, RBERER=E
£ H=10~30 mm 4tifi& T, 7 H=10~20 mm & -FILEE kK G b e mMBt i T T
58.62%, % H>40 mm &, #MFLR 2L T %,

[x # A] sk, KHHNE; #ORIEAIAE; Mie 74t

[BIAARER] REK, 23X, 2#, F. A TRBIENSIKEKE T £ BRBEAR L 9B K b s0R 4 i i3 A2 69 47
Z[J]. # A K #, 2023, 52(12): 124-130. QIAN Zhiyong, WU Ying, WANG Qian, et al. Soot formation in low oxygen
concentration volatile combustion flame of single particle coal measured by light scattering method[J]. Thermal Power Generation,
2023, 52(12): 124-130.

Soot formation in low oxygen concentration volatile combustion flame of single
particle coal measured by light scattering method
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Abstract: In order to explore the formation and evolution of soot during the combustion of coal, this paper uses
Pingdingshan coal as combustion material, and uses the light scattering method coupled with the thermophoretic
sampling article diagnostic method to measure the soot mass in flame. A light scattering measurement system
capable of precise vertical movement is constructed to measure the light scattering intensity at different heights of
the flame. The particle size distribution is obtained by the thermophoretic sampling particle diagnostic method, and
the soot mass at different heights when the flame is calculated by Mie scattering theory. The results show that as the
flame rises, the median mass diameter of soot firstly increases and then decreases. When the flame burns stably, a
large amount of soot is formed at a height of H=10 mm. As the flame rises, the mass of soot decreases rapidly in
the H=10~30 mm range. In the range of 10~20 mm, the soot mass of Pingdingshan coal decreases by 58.62%. When
H>40 mm, the soot mass of Pingdingshan coal slowly decreases.
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Fig.1 The burner and the Pingdingshan coal single particle

FAAEATLAE B5F- ToT L AR S SORE R AR b ] 2
Fros e SPI0LHE B Ok A2 e BRI KGR H 4
105 mm, HTismil o A AE K G EAR I A RGN ES
JE R I, X8 v AN BB B R SRR, PSP
T L oRE_ BRI A i, BEFE 10 mm W E
1AM A, R 8 AN A, 79 8 B A PR R
¥ _EZ%1H 0. 10, 20. 30. 40. 50. 60. 70 mm 4t.

H/mm
70
60

40
30
20
10
0

i
105 mm : 50
i

2 IR BRI K A
Fig.2 Pingdingshan coal combustion flame
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Fig.5 Particles in the flame of Pingdingshan coal

W AT IE S T R R R, TR R

http://rlfd.cbpt.cnki.net

ANTR] w1 BE KA B ML FE 23 AT o B S P 5 R R B/
Feret EL.42 M G AL H K14 Imaged 3R1S . TEANSLLS
W, IR RN Feret BLAR[1)F38(E F TR AEBH
KA, FIEAN:

D = (Dyjaeeret + Dutineret )/ 2 1)
KHF: D ARPLEAE; Dmaxreret 5 Dminreret 77 1
K K 5 B /) Feret HAT.

X (L) THEAS B BRSOk 1T 25 Feret A%
IAGeit, 3205 T40 H 0 BRI X B RLAR A0
JE 53 Ao BRI ECRLAR A, 30(Q2) Al A3 2
BT J5R B I TO0 L R SBURE HR B K N RS s B AN [
PR ARAR A, BARIE 6 B

M(M:%NUﬂD3 )

s M(D)EET i & I RURLRLAR S 734 s N(D)
REETHH 0 URLRLAR AT 5 A7

FH ] 6 1T 21, ST L AR B 0K SR 158 K 1) T B
YRR — N sl e RN AR . R R
ERi1E Dso SRR /R IRV FIIRAR,  J5t & E R
BRIR/INTAZRLAR ORI & 5 55 =1 50%. 7E
H=10 mm A&k, BRARkEEN, HEEFERNAEN
460 nm. IS5 REE BREBUR A K S5HEE, FRET
BRI K, 76 H=20. 30 5 40 mm &b, & fE
K425y 802, 765 712 nm. 2 JaBEE i EEI N,
o P E KR TG T, £E H=50. 60. 70 mm 4k,
SR ECREAR 20 i) 526 347, 283nm, X ANIT
T EIERIE RS, EAER S A,

1.0

== /{/ =10 mm
=¢= /],=20 mm
== [] =30 mm
== [{ =40 mm
== =50 mm

0.2 = H =60 mm
H.,=70 mm
0 - 400 800 1200 1600
kL R~ /nm
[ 6 HT B =AY T T0 L 5 s BRI A 4E R
EREE TR kic]

Fig.6 The mass-based soot particle size frequency
distribution of Pingdingshan coal combustion flame
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