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Fig.1 Relationship between critical boundary velocity gradient and fuel concentration
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Tab.1 Composition of natural gas in the experiment

CH, C,Hg CiH; CHyo CsHyp, CO, N, H,S
% 93.36 3.72 0.69 0.24 0.08 1.26 0.65 0
% 95.26 3.80 0.70 0 0 0
2 Fuou o

Tab.2 Hydrocarbon components of natural gas and their corresponding values of Fy,gy and ¢

% m/m’ 2u(sh Fu @
CH, 93.36 8.891 400 1.0 1.0
C,H, 3.72 0.620 650 1.13 0.8
C;H, 0 0 800 1.14 0.68
C;Hy 0.69 0.164 580 1.12 0.60
C,Hy 0 0 580 1.18 0.65
C,H, 0.24 0.074 580 1.18 0.65
CsH,, 0.08 0.027 580 1.18 0.65
98.09 9.78
C 1.8
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Fig.2 Design process of the combustion chamber for a
submerged burner
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Fig.3 Design sketch of the submerged combustion burner
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Tab.3 NO, and CO contents in the flue gas tested during the Tab.4 NO, and CO contents in the flue gas tested during the
steady evaporation for different submerged depths steady evaporation for different air consumption coefficients
NO, CO NO, CcO
mm m’/h ppm ppm m*h ppm %
50 1.25 12.13 0 0.872 1.25 9.18 5.56
100 1.26 11.89 0 1.257 1.26 11.89 0
200 1.25 12.06 0 1.327 1.25 12.06 0
300 1.25 11.96 0 1.582 1.25 20.16 0
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Fig.5 Relationship between NO, content and Fig.6 Relationship between NO, content and air
submerged depth consumption coefficient
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Design and Experimental Study of Submerged Combustion Burner
Based on Flame Stabilization

GONG Xiaolong **  LIU Zhongliang ' JIANG Han ' LI Qingfang °
(1.The Key Lab of Enhanced Heat Transfer and Energy Conservation of Ministry of Education & the Key Lab of Heat
Transfer and Energy Utilization of Beijing City, Beijing University of Technology, Beijing 100124 China; 2. School of Material
Science and Engineering, Jingdezhen Ceramic Institute, Jingdezhen Jiangxi 333403; 3.Sinopec Shengli Engineering &
Consulting Co., Ltd., Dongying Shandong 257026, China)

Abstract

Burners based on submerged combustion devised in the traditional way had the problems of backfire, blow-off and
unstabilized combustion in practical application. In this paper, a scheme for stabilizing the flame of natural gas was
conceived, a series of theories behind the design of the combustion chamber for a submerged gas burner were put forward
and an option of the chamber was devised. The proposed design of the combustion chamber employed the technique of
flame stabilization based on swirling air flow. The primary air was swirl-premixed with gas fuel, and the secondary air cooled
the outside wall of the combustion chamber and finally entered the chamber as combustion air after preheating. The overall
design of the submerged combustion burner was also presented. A devised model was mounted onto a self—developed
pressurized submerged combustion experiment rig for preliminary tests of burning stability and pollutants” emission. Results
showed the model had good stability and yielded remarkable results of energy conservation and emission reduction.
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