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Fig. 1 Ratio of the condensation heat of the flue

gas and the low heating value of the nature gas

2
Ol o, o
ta i
t] 0 tf i°
lf o ta i 6t° lfi
tf o
o L, ot,
ot, o
Ot ot, ot o Iy,
ot Lo o by,
tl‘ o
t'd o
Ly o 2
1
10°C 80% -

0 0.886 0.897 0.907 0.928 0.938 0.950 0.995
60 1.116 1.107 1.099 1.081 1.073 1.064 1.015
100 1.120 1.111 1.103 1.085 1.076 1.066 1.016
150 1.126 1.116 1.108 1.089 1.080 1.070 1.019
200 1.132 1.122 1.113 1.094 1.085 1.075 1.021
250 1.139 1.128 1.119 1.100 1.091 1.080 1.026
300 1.145 1.135 1.126 1.106 1.096 1.086 1.030
350 1.153 1.142 1.133 1.112 1.103 1.092 1.035
400 1.160 1.149 1.140 1.119 1.109 1.098 1.039
450 1.167 1.156 1.147 1.126 1.115 1.104 1.045
500 1.175 1.163 1.154 1.132 1.122 1.110 1.050

O
(kW)

Q= (]r( Crilp i —Cp ol u) (1)
Lq— kg/s; ¢, —

kJ/(kg* C);c;,—

kJ/( kg« C);

Q.( kW)
Q. =qa( Cyoly o —Cyily i) ( 2)
Lq.— kg/s; c, ,—

k]« /(kg*C)iec,i—

k.]/( kg M OC) o

Qf :Qa (3)



* 686

2012

100
901
80
701
60 |
501
40 1
301
20

M iR/ T

50 100 150 200250 300 350 400 450 500 550
SR/ C
B2 JAAH o R AR 2R TAA S
Fig. 2 Variation tendency of the temperature

of the flue gas at the outlet with that at the inlet
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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
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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
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