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Numerical Simulation on 3D Thermal Speed

Field in Flat— Flame Burning
TAO Jin—feng, XU Xue— hui
( School of Petroleum Engineering, Changzhou University, Changzhou 213016, China)

Abstract: Cold test and cold simulation were done about speed field of flat—flame burning in test furnace.

The

results were analysed and validated. Variation trend of speed field about test and numerical simulation

is consistent, numerical simulation result has practical. Thermal 3 dimensional speed field in flat—flame

burning furnace was computed by the same model, The changing rule of axial velocity, radial velocity and

tangential velocity in the leading combustion field was anlysed, the nondimensional curve of thermal speed

individual maximum decrease along jet flow was obtained for the first time.
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Fig. 1 Mesh division of model
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Fig. 3 Comparisons of cold simulation results and cold measure values

for velocity vector of discuss region

3 ZHEMRBEEHHEBEEM

TE TR TAER SR b, X5 AR R AR R AT T = 48
IS B E R, P R SRR R T PL AR



36 - FMRFFR (BRXAFR 2012 %
SRR, RR SN SR i AR IR A E DAL DA S Bl e B AT R - AL, il
K5 2 2 Frzs i i X = 4 B ARE AL Tae E 37 3 [ S E T Al ) o A B DL I 6, mT UL Rl X

JEREE, WIS AT, fEREME .G R 5 P AR
9 Ie0 38 DX, T Im] 98 X %8 B2 2f 110mm, I_Jlﬂfﬁ
BEWAET o IR SR 5K A A , I
BCET U DX, A SR 04 0 T AT [ ) B e g AR A
SR GEY K TR 18 50 0 Bk i) 0 R R TR 3 By . OO B S
TS EE y 81mm, B FE 5 AL AT 5T M R Be iR
B,

1 i 1 1 ]
0 50 100 150 200 250
x / mm

(=) fitre 2 2

u/(m- sh

-0.5

1 1 1 1 1 1 ]
0 50 100 150 200 250 300 350
r/ mm
(b) A2 I E
4 g RASRWMEREET U
Fig. 4 Comparisons of cold simulation results and cold measure values

for axial velocity and radial of discuss region velocity
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Fig. 5 Sketch of velocity vector of 3d thermal simulation
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Table 1 Slope, intercept of axial velocity in back flow region

r /mm A B
0 4.78 —0.009 9
10 4.9 —0.008 8
80 3.92 —0.006 8
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Fig. 7 Sketch of radial and tangential velocity changing rule along r at different x section
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Table 2 Formula constant of radial and tangential velocity at r<<207 mm
A B C D E
72 1) —42.932 3 0.632 1 —2.413 2e—3 —1.580 0e—3 6.482 9e—6
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Fig. 8 Nondimensional sketch of thermal largest velocity decreasing along jet flow
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