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Fig. 1 Cold-state measurement and test system
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Tab. 1 Operating conditions under the test
/ 1(°) /mm 1%
1 8 30 0 100
2 8 45 0 100
3 8 60 0 100
4 6 45 0 100
5 6 45 0 80
6 6 45 0 120
7 8 45 35 100
8 8 45 65 100
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Fig.2 Axial,radial and tangential velocity
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vaporizer tube bundles forcing the exhaust flue gas temperature and loss of the boiler to go up the steam production
capacity to drop and the superheated steam temperature to rise. To burn fuel oil with a low heat value will make the
superheated steam temperature of the boiler to go up. Key words: supercharged boiler comprehensive test thermal

effectiveness coefficient steam temperature exhaust flue gas temperature exhaust flue gas loss

= Application of the Regenerative Combustion Technology in
Condensing Type Gas-fired Boilers /ZHANG Xiai( Xi’ an Thermotechnical Research Institute Co.
Ltd. Xi’an China Post Code: 710032) JIN Shi-ping HUANG Su-yi ( National Key Laboratory on Coal Combus-
tion Central China University of Science and Technology Wuhan China Post Code: 430074) GE Jing-peng ( Jian—
gsu Yanxin Science and Technology Group Jiangyin China Post Code: 214426) // Journal of Engineering for Ther—

mal Energy & Power. — 2012 27(6) . —684 ~689

The flue gases of natural gas and other hydrocarbon fuels contain a great amount of steam after their combustion. To
lower the temperature of the flue gases to any temperature below the condensation temperature of the steam can re—
cover the latent heat of the steam during condensation and the thermal efficiency of a boiler can exceed 100% as
calculated according to the low heating value. The heat balance calculation results show that it is possible to recover
the latent heat for condensation of flue gases by using combustion-supporting air. However the temperature of the
flue gases at the inlet has an upper limit value. To use the heat accumulation type combustion technology for gas—
fired boilers can lower the temperature of the flue gases below the condensation temperature. The shorter the direc—
tion change period the higher the thermal efficiency. When the direction change period lasts 20 seconds the thermal

efficiency can be up to 106.7% . The staged combustion of air can make the NO, emissions level reduced to around
46 mg/Nm*(6% 0,) and the fluid for condensing the flue gases can adsorb 14.3% of the NO,, in the flue gases.

Key words: regenerative combustion condensing type boiler condensing heat accumulation low NO, combustion

= Influence of the Blade Characteristics and Cen—
tral Air Quantity on the Cold-state Flow Field of a Coal-gas Burner /YAN Zhen LI Kun ZHANG
Shi-hong CHEN Han-ping ( National Key Laboratory on Coal Combustion Central China University of Science and
Technology Wuhan China Post Code: 430074) // Journal of Engineering for Thermal Energy & Power. — 2012

27(6) . —690 ~694
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Based on the specific features of the combustion of high temperature coal gas and its requirements for coal gas burn—
ers presented was a novel type coal-gas burner with a cold-state test rig being set up. A cold-state test was per—
formed of the influence of the inner structure of the burner and the operating conditions on the flow field distribution
by employing an isothermal modeling method. The test results show that a bigger swirling intensity will be produced
when the swirling angle of the blades is set at 60 degrees than those when it is set at 45 degrees and 30 degrees fa—
vorable for the swirling flow mixing effectiveness of the high temperature coal-gas and the air supplied in the com-
bustion chamber and at the same time also quickening the attenuation of the swirling flow. Furthermore the swirling
effectiveness of a burner with 8 blades is better than that of a burner with 6 blades however a bigger resistance may
result in the flow field. When the central air quantity increases from 0. 8 times provided under the rated operating
condition to 1.2 times the influence of the swirling flow will be weakened on the straight flow contributing to chan—
ging the shape of the flame. When the distance from the blades to the spout is reduced from 65 mm to 0 mm the
swirling effectiveness will become conspicuous favorable for mixing various gas flows. The cold-state test results can
offer reference for the optimized design and further hot-state test of the burner. Key words: coal-gas burner blade

swirling angle central air quantity cold-state test flow field distribution

= Study of the Structural Optimization of a Partially
Pre-mixed Type Swirling Burner Burning the Coal Bed Gas With a Low Heat Value /YANG Xin
ZHANG Li YANG Zhong—ging ( Education Ministry Key Laboratory on Low Quality Energy Source Utilization Tech—
nologies and Systems College of Power Engineering Chongqing University Chongqing China Post Code:

400044) // Journal of Engineering for Thermal Energy & Power. — 2012 27(6) . —695 ~701

For a partially premixed type swirling burner burning the coal-bed gas with a low heating value optimization studied
was its structure by additionally installing a bluff body on it and investigated was the law that the bluff body influ—
ences the speed temperature and distribution of the methane concentration at the outlet of the burner by using a nu—
merical analytic method. It has been found that to additionally install a bluff body onto the outer wall of the fuel gas
tube can improve the partially premixing effectiveness of the burner and shorten the length of the flame. To addition—
ally mount a bluff body at the outlet of the supporting tube can enhance the jet flow rigidity of the gas flow at the
outlet of the burner making the inHurnace temperature distribution tend to be uniform and at the same time enhance
the capacity and area of the flow return zone to entrain the high temperature flue gas thus forming a stable high tem—
perature zone at the outlet of the spout. To partially optimize the burner by additionally install two pieces of bluff

body can achieve good combustion stability at the same time of ensuring a rigidity of the jet flow of the optimized



