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Tab. 1 Table of the composition of natural gas 200 *C
CH,% CyH¢% C3Hg% C,H% N,% Qo o KI/m®
98 0.4 0.3 0.3 1 36 442
2 o
) o
Tab. 2 Table of the combustion characteristics of natural gas 3.1
Wim* em™3 9.56 200 C
RO, Vi, /m* +m™? 1.009 ° !
H,0 Wipo /m* +m™? 2.215 8 m’ o
V{ll\z /m> em™? 7.56 N .
« 1.05 [ =1 +(a-1)1 (6)
Hy0 Vo /m’ e m ™ 2.2228 D — kJ/m* .
Vy, /m* +m™3 7.92 tc L
Vo, /m* +m™ 0.100 38 L= Vio, (TOZJr VONz (X+ V(I)—IZO (Tm) t = 14. 85¢
3 e -3
- Vy /m m 11.252 (7)
r 0.1975
2 H,0 Iﬁ
Origin I, = Vipycht =9.56 x1.293 x 1.004 = 12.44 ¢
t;:
t; =—8.63 +35.58(1 —e2”) +69.04(1 - I, = 14.850 + 12.44(a - 1) ¢ (8)
) (4)
Y = v — 2414, (5) 1 o
p,— kPa; v —
2 500 kJ/kgo Q . 1
2 : 2 o
P, = ruo X 101.3 = 20.01 0, =1, -1,
(4) 200 °C
t, =59.7 C; vy = .
2 356.03 kJ/kg ; d, = 0.587 2
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1
Fig. 1 Temperature enthalpy diagram

of the flue gases

2
Fig. 2 Sensible heat of the flue gases
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Fig. 3 Condensate water flow rate
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Fig. 4 Latent heat value released 4
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Fig. 5 Efficiency value of the boiler enhanced (4) NO,

at various exhaust gas temperatures
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Through establishing a wet-method flue gas desulfurization test platform experimentally studied was the catalytic ox—
idization of SO, by iron and manganese ions with the law governing the influence of such parameters as the solution
temperature and O, concentration in a hybrid gas on the SO, oxidization reaction being mainly analyzed. It has been
found that the catalytic oxidization by iron and manganese ions will make the SO, oxidization reaction speed to get a
relatively big increase. The solution temperature exercises strong influence on the SO, oxidization reaction however

changes of the O, concentration in the hybrid gas exercise relatively weak influence on the SO, oxidization reaction.

In the meantime the catalytic oxidization reaction processes of Mn>* and Fe’* are basically similar and when these
two kinds of ion are present simultaneously the synergy effect between the ions will further accelerate the SO, oxi—
dization reaction. Key Words: wet-method flue gas desulfurization SO, catalytic oxidization iron and

manganese ion

NO, = Study of the Numerical Simula—
tion of the Law of NOy Formation in a Tangential Pulverized-coal-fired Boiler at a Variable Load After a
Low Nitrogen Modification LI De-bo XU Qi-sheng SHEN Yuediang DENG Jian-hua LIU Ya-ming ( E-
lectric Power Science Research Institute Guangdong Power Grid Corporation Guangzhou China Post Code:

510060) //Journal of Engineering for Thermal Energy & Power. —2015 30(2). —-253 -261

By making use of the software Ansys Fluent 14.0 the authors conducted a numerical simulation of the combustion
characteristics at a variable load after a low nitrogen modification to a power plant with the law governing the speed
field temperature field and constituent field in the furnace as well as the distribution of pollutants being mainly
studied. It has been found that after the low nitrogen modification to increase the amount of SOFA air can make the
temperature distribution in the furnace to be comparatively uniform the formation of the tangential circles is relative—
ly good and there emerge no flame-closing—to-wall phenomena; the temperature difference in the zone of the burners
between the load of 40% and 100% is 132.9 K and the descending range is up to 7. 8% ; with a decrease of the
load the temperature of flue gases at the outlet of the furnace will gradually decline; with a drop of the load the
NO, concentration at the outlet of the furnace will gradually become lower. Key Words: tangential low nitrogen

modification NO, distribution variable load numerical simulation

= The rmodynamic Characteristics of Wet Flue Gases at a Low

Temperature and Analysis of Their Waste Heat Recovery and Utilization WANG Zheng-wei LIN
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Meng ( Changzhou University Changzhou China Post Code: 213000) //Journal of Engineering for Thermal Energy

& Power. —2015 30(2) . -262 -266

Through a thermodynamic analysis of wet flue gases determined were the formulae for calculating the relative hu-
midity moisture content dew point temperature and total enthalpy value. In the meantime with natural gas serving
as an example the component pressure of steam dew point temperature and moisture content of the wet flue gases
were calculated and the sensible and latent heat of the wet flue gases recovered from the condensing heat exchange
in the low temperature sections were analyzed and calculated. It has been found that the thermal efficiency of the
gas-fired boiler can increase by over 10% to 15% obtaining notable energy saving benefits. Key Words: wet flue

gas sensible heat latent heat thermal efficiency

= A Method for Establishing the Database of Coal Quality ZHAO Ming
SAI Jun-eong QIU Yadin ( Electric Power Research Institute Yunnan Electric Power Experiment Research Institute
( Group) Co. Ltd. Kunming China Post Code: 650217) LI Pengfei WANG Yang DING Changu ( College of
Energy Power and Mechanical Engineering North China University of Electric Power Baoding China Post Code:
071003) LI PengHei LIANG Jun-yu ( Postgraduate Work Station Yunnan Power Grid Corporation North China U-

niversity of Electric Power Kunming China Post Code: 650217) //Journal of Engineering for Thermal Energy &

Power. —2015 30(2) . -267 -271

To guarantee the accuracy of a coal consumption ondine real-time monitoring system in the process of energy-saving
power generation dispatching and lower the deviation of the boiler efficiency arisen from the complexity of coal qual-
ity and uncertainty of the artificial offdine input during the on-ine calculation of the boiler efficiency the statistical
and clustering calculation method and others were used to build a database of coal quality for specific zones in a
power plant. It has been found that coal having an error within 600 kJ/kg between the heating value calculated by u—
sing the “unreal coal quality” thus established and that tested on the basis of the real coal quality occupies 92.4%

thus achieving a relatively good overall matching degree. In the real applications the heating value taken from the
database established on the basis of the unreal coal quality always keeps high consistency with the heating value
tested on the same day with the maximum error being controlled within 700 kJ/kg. To use the database established
on the basis of the unreal coal quality to conduct an on-ine calculation of the boiler efficiency can guarantee com-
paratively well the justice and impartiality of an on-ine coal consumption monitoring system on various power plants

in a region. Key Words: database of coal quality boiler efficiency on-ine monitoring energy-saving power genera—



