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Experimental Study of O,/CO; Swirled Burner of Pulverized Coal

on Flow Field and Combustion
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ABSTRACT: 0,/CO, recycled combustion can produce higher
CO, concentration in flue gas (up 90% by volume), this
approach is regarded as an efficient and low-risk for CO,
capture method, and can be convenient applied and retrofitted
for today power plant boilers. The O,/CO, swirled burner of
pulverized coal was studied at flow field and pulverized coal
combustion in air and in O,/CO, at 0.3 MW down-fired
combustor. The flow field showed that the velosity along circle
of the burner be uniform almostly, and there is a reflow zone
formed at center of the flow field at down-steam the port, the
relatively length and width of reflow zone are L=1.38-1.70 and
B=0.39-0.53 respectively. The spread angle of the stream is
=36°-50°. The gas temperature profiles of the experimental
show that the ignition and combustion in 0O,/CO, (O,
concentration 23% by volume) can be better than in air, and
CO, concentration of flue gas with O,/CO, combustion can be
reached 90% and more.

KEY WORDS: pulverized coal burner; O,/CO, recycled
combustion; swirled flow
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Tab.1 Wolume and velosity of primary air and
secondary air in the fluid experiments

KA IR B IRA

o U R AW R R
(m’h)  (m/s) (m%h) (m/s) (m%h) (m/s)
1 61.6 23 48.3 20 1152 25
2 53.6 20 54.1 25 108.1 20
3 47.7 18 79.2 30 158.4 30
4 53.6 20 0 0 1152 25
5 53.6 20 48.3 20 0 0
6 0 0 48.3 20 115.2 25




17 39

Te2d 4655 el Oo/CO, Kk beds 1) sl KRB Bt 5t 3

22 NELERKESR
221 WYBRIGEAS B FA T RE Sy AT IR 3 A 1

X T TERPARE RS, BRIes 11 [ v 5 o) i
AT P AT, S EE AR L )
gERIEMR. B 3 A THL 1 44T F e O,/CO,
SRR RIS H 1 Akl ) RS2 ) B 5 SR o e e D,
TEZBARAS I Ak, — O R A =ik
PRI B 20 AT Y AR s ot 1[5 ] 5 LR e 340 50 1
TESR IR FE TP TR BB R SR AR -
- S OA

= A
—A— — X,

30~

20+

10+

0

u/(m/s)

104

20

30

B3 pRRSREOZRERERE

Fig. 3 Distribution of velosity around burner
222 [R5 5KM

Ttk pe s 1 i TR e, AR IR
HUL B RIRALX o [RIA DS K/ AR IR e L 11 iR
Tt 53 A G DU R IR BT A B 50 . SR
Ui B RIS R /AN P = S R 3%t A 4% 1) e 2 it
JE o &R (73 TIE LS ARS8 11 PR 5K AR K/ o
AR T FH R Oo/CO, Kby Ak s th 1 1R il ) it
g R 4 ok, HAb TH0 RS 5 A
Lo Tl 4 R] LR DL Y 1 A S i e
WX, JURANF R SR T AR X 1 RN AR
IR, AR R AR A A K245 T
ANTA] 200 [0 XA X 3 A58 4 A1 — IR XU 11 )
KEE(L)MTEE®B), LAY 5K IIFAEL .

20r -[25m/s]
ot L AR R
AEARRHYH
s ey i
SR AAARL
MEREEEIRN
e TN

Xlem

B4 X-Y FEHhE)EEE
Fig. 4 Axis velocity field in X-Y plane

2 ARIATEREKENY KAHRNELER
Tab. 2 Refluence and expand angle
in difference conditions

T AR L ERAEXKAI B §RAC)
2 1.68 0.44 42
3 171 0.46 49
4 1.38 0.53 45
5 158 0.39 36
6 1.97 1.32 71
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Tab. 3 Coal proximate analysis and ultimate analysis %
Mad Vad Aad FCad Cad Had Oad Nad Sad
1.38 14.03 41.90 4269 4770 274 335 070 2.23
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