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(School of Chemical Engineering, China University of Petroleum, Qingdao,Shandong 266580, China)

Abstract: In order to investigate the flame structural characteristics of light oil burner in low pressure and low tem-
perature environment, a physical model of throatless combustion chamber was established and numerical analysis
was made based on the principles of combustion and atomization with the standard k- turbulent model, the discrete
ordinates radiation model and the equilibrium mixture-fraction model as the constitutive models of combustion unit.
The results show that when the ambient temperature is 273 K and the ambient pressure is 0. 1 MPa, the temperature
at different cross sections in the combustion chamber increases gradually with the increase of distance from the com-
bustion head and the highest temperature is found at the center or edge of the flame. The highest temperature of the
flame decreases with the decrease of the temperature and pressure of the environment. But the flame length increases
with the decrease of the temperature and pressure of the environment.
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Fig.1 The combustion chamber model diagram Fig. 2 The internal structure of chamber head
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Tab.1 Different parameter values under the Tab. 2 Different parameter values under
certain ambient temperature of 273 K the certain ambient pressure of 0. 1 MPa
W) A3 T it 48 5 JEE B E A Eil i AL 5 JEE
P/MPa v/ (m/s) Re /% T/K v/ (m/s) Re /%
0. 05 5.183 9 18 353.138 4 4.68 233 2.212 2 7 832.145 0 5.216 5
0. 06 4.320 1 15 295.080 8 4.79 253 2.402 0 8 504. 300 4 5.163 1
0.07 3.702 7 13 109.091 1 4. 89 273 2.591 9 9 176.569 2 5.114 2
0.08 3.240 0 11 470.936 1 4.97 293 2.800 6 9 915.324 5 5.065 0
0.09 2.879 8 10 195.833 0 5.04 313 2.971 7 10 520. 949 3 5.027 6

3 HESERSW

3.1 ERBFHERIE

WFFE N 4 R i R B g R R B Ny C, ~Coyn HHE S B R E B 2 72X Co Hy s HIEHIE
BT A R0, S AR 20 N B8 25 S AT T AR . SCERLC17JE 44 1 T AS TR R BT R 7 RO [ 94 455 18
R R 3 LA T KM K B B A Al i £ L A LG S BCHE o — 414 O 6 B B 8L SE i IR SR TR ) P=
0. 08 MPa, FFEE i T=283 K, 44 fr 4 2] iy 45 R 5 5050 25 RAEXT 1 .
.11 RN

Xof T AR AR R AT R B 3 BB 2 BT T LAAS B 2 BN E 4 () Bis

— IR R X TR X 500
180 F
160} s
140 SRR
| S =1
i~
T 60f & s R o
40F %@“\@ 2 SO »
200 Oy SO/ Sos> o
L — W [X
or % Ry 600
=20 i
S S SR S S S SRR -401
0 200 400 600 800 1000 =60 353050 5 100 120 140160 18 200 20 210260 280300 320 340360 380 400
x/mm
(a) R = A (LYEBER T IR ES A

Bf7K
4 BREHDHITE

Fig. 4 Comparison of temperature field distribution between simulation and experiment
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Fig. 5 Comparison of the flame length
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Tab.3 The ambient pressure values Tab.4 The ambient temperature values
under the temperature of 273 K under the pressure of 0. 1 MPa
[EE/IES WERE T/K WEEJE T P/MPa BT & W5 JEJ1 P/MPa WERE T/K
1 273 0.05 6 0.1 233
2 273 0.06 7 0.1 253
3 273 0.07 8 0.1 273
4 273 0.08 9 0.1 293
) 273 0.09 10 0.1 313
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Fig. 9 The simulation results of the flame length under different working conditions
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