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Effect of Parameters of Direct-Flow Burner on
Combustion Characteristics of Oxy-Coal

LIU Ruochen., AN Enke
(School of Mechanical Engineering, Tongji University, Shanghai
201804, China)

Abstract: The software FLUENT was applied on a 200 mm
X2 m furnace to study the influence of jet momentum ratio
and jet spacing on the flow field and combustion
characteristics at O./CO; atmosphere. The results show that
when the jet momentum ratio varies from 28 to 66, the peak
of flue gas inner recirculation rate increases and then
decreases, and the overall level of inner recirculation rate in
the mixing zone is the largest when the jet momentum ratio is
48. When the jet
recirculation zone on x-z plane shifts downstream. Besides,

spacing gradually increases, the

the region where the concentration of oxygen volume is higher

than 10% narrows, the temperature peak decreases slightly.
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However, the jet spacing must maintain a proper value. When
the jet spacing is 75 mm, the recirculation zone on the -z
plane narrows significantly, and the oxygen concentration in
the reaction zone rises again, and, as a result, the
temperature peak increases. The temperature peak is the
highest (about 2 200 K) under coaxial jet condition, the max
temperature increase is lower than the ignition temperature
(790 K) only when the jet spacing is 60mm, indicating that

the oxy-MILD combustion state can be established.

MILD {( moderate or

intensive low oxygen dilution) combustion; great difference of

Key words: oxy-coal combustion;

jet velocity; inner recirculation rate; mixing and preheating

zone
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Fig.1 Schematic of combustion furnace (unit:mm)
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Fig.2 Mesh on inlet surface
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Tab.1 Proximate and ultimate analysis of tested coal samples

Tolka# RRAE. S TRE) /% & LB/ TEESW GREEL TR /%
KA Koy Eib S RS (MJ » kg™ C H o) N S
3.27 13.74 57. 26 25.73 26.59 68. 68 1.21 7.41 0. 68 2.01
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Fig.4 Simulation of IFRF coal MILD combustion

BB AR L BB SR A (A,
Ag s Ag s o) HEE T REUE Hi = 1R TR & XIEL
WA 5 Fos, ULz Jch ), Hormmah 2, 854
||, T = HASAHIE SIBRAR AT RN
ds, = V.dt D

lign = Jdt = J i}g (5

KPS, AR = BIRIEShBEAE; V. SRl = BlAY
SR BE 5 tign N KIERTS. RG50S , ATAH AR ETZ
SER 5 1) B3 SR A5 K BT == TR ST 4R 9 18 B R A
HHIE I J R BB 2 ) A, B P o )l BT X . 5
(O I KIERT i, AT T I ORI T, BEY ]
(AL B S HERT . 4NIE 6 BT,
DAFE—RAR 0B o ], FOR A 0. 01 s E R R
A BRI, MR AR K B0 E U TR B 2], BEBR




1256

Gl ¥ 1=y el )

Bus

ZHRAD —HRAAD
E5 REXHFFHEREE
Fig.5 Mathematical schematic of preheating and

mixing zone
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Fig.6 Particle temperature versus time dependence
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Fig.7 Variation of K, along with furnace height at
different jet momentum
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Tab.2 Parameters at different jet momentums

SRR WASDRE YRR
WE/mm  E/mes ) (kgemes o RS
7.0 64 0.4 28
6.0 87 0.6 42
5.6 100 0.7 48
5.0 125 0.8 56
4.7 142 0.9 66

Tab.3 Summary of K, at different jet momentums

£33 TRHRDRILTHRNERSH

r K. gE  RBEXK, i #K.=>4 BHE/m
28 4.34 <3.84 0. 23~0. 32
42 4.49 <4.25 0.19~0. 33
48 4.93 <4. 78 0. 15~0. 37
56 4.7 <4. 66 0. 15~0. 41
66 4.69 <4. 62 0. 15~0, 51
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Fig.8 Variation of K, along with furnace height at
different jet spacings



HeH

XA R 55  H RUR SR AR S B SR IR B e 1 B2 M 1257

&4 T REGHREERIZ TR

Tab.4 Parameters at different jet spacings

mim
FwRAm  —EAORE ZRRAONE — kKRB L
E1EE: 7 5.6 30,45,60,75
R i 12 5.6
*=5 TFRHREETHRERSH
Tab.5 Summary of K, at different jet spacings
IR ek, OB K 0N
Gkt | 6. 07 <2.01 0.3 1.0
30 4.58 <(3.43 0.3 1.0
45 4,87 <4. 36 0.3 1.0
60 4. 93 <4.75 0.3 1.0
75 4. 64 <4.51 0.3 0.8
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Fig.9 Streamline of flow fields on Oxz section at

different jet spacing
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Fig.10 Temperature fields of Oxz central section

at different jet spacings
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Fig.11 Oxygen distribution on Oxz central section

at different jet spacings
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Tab.6 Combustion characteristics of mixing and

preheating zone in furnace
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