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1 H2+O0H=H20+H . 1170E+ 04 1. 3000 . 3650E+ 04
2 H+02=0H+0 . 1900E+ 09 . 0000 . 1690E+ 05
3 H2+0=OH+H . 1820E+ 05 1. 0000 . 8960E+ 04
4 H+02+M=H02+M . 2700E+ 07 —. 8600 . 0000E+ 00
5 HO2+ H= OH+ OH . 1400E+ 09 . 0000 . 1073E+ 04
6 HO2+ H=H20+0 . 1050E+ 08 . 0000 . 1420E+ 04
7 HO2+ H=H2+02 . 1250E+ 08 . 0000 . 0000E+ 00
8 OH+ HO02=H20+02 . 7500E+ 07 . 0000 . 0000E+ 00
9 O+ HO2=0H+ 02 . 1400E+ 08 . 0000 . 1073E+ 04
10 H+H+M=H2+M . 3020E+ 04 . 0000 . 0000E+ 00
11 OH-+H+ M= H20+M . 1413E+ 12 — 2..0000 . 0000E+ 00
12 H+0+M=OH+M . 1000E+ 05 . 0000 . 0000E+ 00
13 OH-+ OH= H20+ 0 . 3160E+ 07 . 0000 . 1100E+ 04
14 CH4+02= CH3+HO2 . 6000E+ 08 . 0000 . 5500E+ 05
15 CH4+0H= CH3+H20 . 3467E— 02 3. 0800 . 2000E+ 04
16 CH4+H= CH3+ H2 . 1259E+ 09 . 0000 . 1190E+ 05
17 CH4+0= CH3+ OH . 1585E+ 08 . 0000 . 9200E+ 04
18 CH3+0=H2CO+H . 1288E+ 09 . 0000 . 2000E+ 04
19 CH3+O0H=H2CO+ H2 . 2100E+ 07 . 0000 . 0000E+ 00
20 CH3+H= CH2+ H2 . 2000E+ 08 . 0000 . 1240E+ 05
21 CH2+02=HCO+ OH . 1000E+ 09 . 0000 . 3700E+ 04
22 CH2+0H= CH+H20 . 2692E+ 06 . 6700 . 2570E+ 05
23 CH2+0= CH+ OH . 1960E+ 06 . 6700 . 2500E+ 05
24 CH2+H= CH+ H2 . 2692E+ 06 . 6700 . 2570E+ 05
25 CH+02=HCO+ 0 . 1000E+ 08 . 0000 . 0000E+ 00
26 H2C0+ OH= HCO+H20 . 7586E+ 07 . 0000 . 1700E+ 03
27 H2C0+ 02=HCO+ HO2 . 3630E+ 10 . 0000 . 4606E+ 05
28 H2CO0+ H=HCO+ H2 . 3310E+ 09 . 0000 . 1050E+ 05
29 H2C0+ 0=HCO+ OH .5012E+ 08 . 0000 . 4600E+ 04
30 HCO+ 02=CO-+ HO2 . 3981E+ 07 . 0000 . 7000E+ 04
31 HCO+ H= H2+CO . 2000E+ 09 . 0000 . 0000E+ 00
32 HCO+ OH= CO+H20 . 1000E+ 09 . 0000 . 0000E+ 00
33 HCO+0=0H+CO . 1000E+ 09 . 0000 . 0000E+ 00
34 CO+O0OH=CO2+H . 1500E+ 02 1. 3000 — . 7700E+ 03
35 CO+ 0+ M= CO02+M . 5888E+ 04 . 0000 . 4100E+ 04
36 CO+H+M=HCO+M . 5000E+ 00 1. 0000 . 1550E+ 04
37 O+ 0+M=02+M . 4677E+ 04 —.2800 . 0000E+ 00
38 N+ N+M=N2+M . 2500E+ 04 . 0000 . 0000E+ 00
39 N2+0=NO+N . 1300E+ 09 . 0000 . 7550E+ 05
40 N+02=NO0+0 . 6300E+ 04 1. 0000 . 6250E+ 04
41 N+OH=NO+H . 5000E+ 06 . 5000 . 5000E+ 04
42 HC N+ OH=CN-+ H20 . 1450E+ 08 . 0000 . 1093E+ 05
43 HC N+ H= CN+H2 . 2000E+ 06 . 6900 . 1840E+ 05
44 HCN+O0=CN-+OH . 2700E+ 04 1. 5800 . 2660E+ 05
45 HCN+OH=HNCO+H . 4000E+ 06 . 0000 . 0000E+ 00
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46 NH3+ H= NH2+ H2 . 6360E+ 00 2.3900 . 1017E+ 05
47 NH3+ O=NH2t+ OH . 1300E+ 07 . 0000 . 6000E+ 04
48 NH3+ OH+ NH2+ H20 . 3300E+ 07 . 0000 . 2200E+ 04
49 CN-+02=NCO+0 . 5600E+ 07 . 0000 . 0000E+ 00
50 CN-+OH=NCO+H . 5600E+ 08 . 0000 . 0000E+ 00
51 NCO+ H= NH+ CO . 2000E+ 08 . 0000 . 0000E+ 00
52 HNCO-+ H= NH2+ CO . 1000E+ 08 . 0000 . 0000E+ 00
53 NH2+ H= NH-+ H2 . 5000E+ 06 . 5000 . 2000E+ 04
54 NH2+ O=NH+OH . 2000E+ 08 . 0000 . 1000E+ 04
55 CN-+0=N-+CO . 6310E+ 06 . 5000 . 0000E+ 00
56 NH-+ OH= N-+H20 . 5000E+ 06 . 5000 . 2000E+ 04
57 NH2+ O+ OH= NO-+H-+ H20 . 6630E+ 09 —. 5000 . 0000E+ 00
58 NH-+ H=N-+H2 . 1000E+ 07 . 6800 . 1900E+ 04
59 NH+O0=NO+H . 5000E+ 06 . 5000 . 5000E+ 04
60 NH-+ OH+ OH= NO+ H+ H20 . 2000E+ 08 . 0000 . 0000E+ 00
61 N2+CH=HCN-+N 3000E+ 06 . 0000 . 1360E+ 05
62 N2+CH2= HCN-+ NH . 1000E+ 08 . 0000 . 7400E+ 05
63 NO+NH=N2+0H . 2400E+ 07 . 0000 . 0000E+ 00
64 NO-+ CH2=HCN+ OH . 1000E+ 09 . 0000 . 1200E+ 05
65 NO-+ NH2= N2+ H20 . 1260E+ 11 —1.2500 . 0000E+ 00
66 NH-+N=N2+H . 6300E+ 06 . 5000 . 0000E+ 00
67 NH-+ 02=NO+O0OH . 7600E+ 05 . 0000 . 1530E+ 04
68 C2H4+M =C2H2+ H2+M . 2950E+ 12 . 0000 . 7929E+ 05
69 C2H4+0= CH3+HCO . 3300E+ 07 . 000 . 1130E+ 04
70 C2H4+0H=H2CO+ CH3 . 2000E+ 07 . 0000 . 9600E+ 03
71 C2H4+0= H2CO+ CH2 . 2500E+ 08 . 0000 . 5000E+ 04
72 C2H2+0H= CH3+CO . 1200E+ 07 . 0000 . 5000E+ 03
73 C2H2+0= CH2+CO . 6760E+ 08 . 0000 . 4000E+ 04
74 CH4+M=CH3+H+M . 2000E+ 12 . 0000 , 8840E+ 05
75 CH3+O0OH= CH2+H20 . 7500E+ 01 2. 0000 . 5000E+ 04
76 CH3+0OH=H2CO+H+M . 5300E+ 07 . 0000 . 0000E+ 00
77 CH4+HO2= CH3+H202 . 1800E+ 06 . 0000 . 1870E+ 05
78 H202+ OH= H20-+HO02 . 1000E+ 08 . 0000 . 1800E+ 04
79 H202+ 02=HO02+ HO2 .3981E+ 08 . 0000 . 4264E+ 05
80 H202+ M= OH+ OH+M . 1300E+ 12 . 0000 . 4550E+ 05
81 H202-+ H= HO2+ H2 . 1698E+ 07 . 0000 . 3750E+ 04
82 H2CO+ HO2= HCO+H202 . 1000E+ 07 . 0000 . 8000E+ 04
83 H202-+ H= H20-+ OH . 3200E+ 09 . 0000 . 8900E+ 04
84 H202+ 0=HO2+ OH . 2800E+ 08 . 0000 . 6400E+ 04
85 H202+ 0=H20-+ 02 . 1400E+ 08 . 0000 . 6400E+ 04
86 HNCO+M=NH+CO+M . 1140E+ 11 . 0000 . 8680E+ 05
87 NO-+ CH=HCN+ 0O . 1100E+ 09 . 0000 . 0000E+ 00
88 NCO+ 0= NO+CO . 2000E+ 08 . 0000 . 0000E+ 00
89 NCO-+ H2=HNCO+H . 8580E+ 07 . 0000 . 9000E+ 04
90 NH2+ OH= NH+ H20 . 4000E+ 01 2. 0000 . 1000E+ 04
91 HC N+ O= NH-+ CO . 3450E— 02 2. 6400 . 4980E+ 04
92 HCN+O=NCO+H . 1380E— 01 2. 6400 . 4980E+ 04
93 CH3+N=HCN-+H+H . 3000E+ 09 . 0000 . 2200E+ 05
94 CH2+N=HCN+H . 5000E+ 08 . 0000 . 0000E+ 00
95 N2+0+M=N20+M . 1820E+ 02 . 0000 . 2140E+ 05
96 N20+ 0= NO+NO . 1995E+ 08 . 0000 . 2170E+ 05
97 N20+0=N2+02 . 1660E+ 08 . 0000 . 2090E+ 05
98 N20+ H=N2+O0H . 7600E+ 08 . 0000 . 1520E+ 05
99 N20+H=NO+NH . 1905E+ 08 . 0000 . 3472E+ 05
100 N2+HO2= N20-+ OH . 1100E+ 08 . 0000 . 3982E+ 05
101 NO2+ OH=NO-+ HO2 . 6000E+ 07 . 0000 . 8000E+ 04
102 NO2+M=NO+O0+M . 1100E+ 11 . 0000 . 6600E+ 05
103 NO2+ 0= NO+ 02 . 1000E+ 08 . 0000 . 6000E+ 03
104 NCO+ NO=N20-+CO . 1000E+ 08 . 0000 —.3900E+ 03
105 CH3+0= CH2+ OH . 7400E+ 07 . 5000 . 1343E+05
106 CH2+02=H2C0+ 0 . 2000E+ 08 . 0000 . 9000E+ 04
107 CO+HO2=C02+ OH . 5750E+ 08 . 0000 . 2290E+ 05
108 CO+02=C02+0 . 2500E+ 07 . 0000 . 4770E+ 05
109 CH2+02= CO+ H20 . 1900E+ 05 . 0000 —. 1000E+ 04
110 CH2+02= C02+ H2 . 6900E+ 06 . 0000 . 5000E+ 03
111 CH2+02=CO2+H+H . 1600E+ 07 . 0000 . 1000E+ 04
112 CH3+02=H2CO+O0H . 5250E+ 08 . 0000 . 3460E+ 05
113 CH+02=CO+OH . 1350E+ 06 . 6700 . 2570E+ 05
114 CH+CO2=HCO+ CO . 1000E+ 05 . 5000 . 6000E+ 04
115 HCO+ H+ M= H2CO+M . 1710E— 01 1. 0000 — . 1177E+ 05
116 NH3+ 02= NH2+HO2 . 5000E+ 06 . 5000 . 5600E+ 05
117 NH3+ M= NH2+H+M .2510E+ 11 . 0000 . 9440E+ 05
118 HNCO-+ OH= NCO+ H20 . 2650E+ 07 . 0000 . 5540E+ 04
(B Rl
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ICR = New Developments in ICR Engines and Related Key Techniques [ , ]/Liu Yong-
bao, Zhang Renxing (Naval Engineering Academy) //Journal of Engineering for Thermal Energy & Power.—
1999, 14(6). —415~418
In addition to a series of advantages specific to a simple cy cle gas turbine ICR engines feature an excellent off-de-
sign performance with Model W R-21 engine being ranked as the most advanced. This paper gives a brief descrip-
tion of some new developments in WR-21 gas turbines. The key techniques relating to such major com ponents as
intercoolers, regenerators, engine enclosures and digital control systems are also analyzed. Key words: ICR gas
turbine, intercooler, regenerator, enclosure, control system
NOx = Effects of Gaseous Fuel Reburning on NOx Reduction [ , |/Zhong
Beijing, Fu Weibiao (Qinghua University ) //Journal of Engineering for Thermal Energy & Power.— 1999, 14
(6). —419~423
Gaseous fuel reburning pertains to one of the most effective methods being extensively studied for the reduction
of NOx content in flue gases. With the gases in a typical primary combustion zone serving as simulation gases
the authors have studied the influence of different gaseous fuels (CH4, CoHz and CoHs) and the reburning zone
combustion conditions (excess air coefficient and reburning temperature) on NOx rebuming process and its re-
duction. Through calculations it is found that different compositions of gaseous fuels, the excess air coefficient
and firing temperature in the reburning zone exercise a significant influence on the NO x reburning process and
NOx reduction rate. Key words: fuel rebuming, gaseous fuel, NOx reduction
N = A Study of the Combustion and Heat Transfer One-dimen-
sional Mathematical Model for a Pulverized Coal-fired Boiler Furnace|[ , |/Dong Peng, Hong Mei, Qin
Yukun et al (Harbin Institute of Technology) //Joumal of Engineering for Thermal Energy & Power. —1999,
14(6). — 424 ~ 427
A combustion and heat transfer one-dimensional m athem atical model has been set up for the analytical computa-
tion of one-dimensional distribution magnitudes of such thermodynamic parameters as furnace gas tem peratures ,
water wall absorption heat flux density, heat release rate, etc. under various operating conditions. The calcula-
tion and analysis of three different models of boilers and a comparison of the calculated results with original de-
sign data have validated the rationality of the adopted mathematical model. Key words: furnace internal process
in-furnace heat transfer, mathematical model, pulverized coal combustion
= Numerical Simulation of the Effect of Arch Nose Structure on
Furnace Upper Section Flow Field[ ., ]/Li Yanpeng, Xu Jinyuan (Xi’ an Jiaotong University) //Journal of
Engineering for Thermal Energy & Power.— 1999, 14(6).—428 ~430
Based on a porosity conception conducted is a numerical simulation of the flow field in a boiler furnace under vari-
ous arch nose structures. The effects of such structures on the residual swirl at the furnace outlet and the velocity
distribution at the inlet of horizontal gas-pass were studied. The study results have been verified by way of a
cold-state simulation test. They can serve as useful reference data during the design and retrofitting of utility
boilers. Key words: arch nose, residual swirl, thermal excursion, numerical simulation
= The Combustion Stabilizing Role Played by an Ellipsoidal Cone Com-
bustion Stabilizer [ ., ]/Jing Youyin, Wang Baosheng (North China Electrical Power University) // Journal
of Engineering for Thermal Energy & Power.—1999, 14(6).—431~433
By introducing the characteristics parameters of a gas-solid two-phase flow and proceeding from the structure of
a pulverized-coal flow an analysis is performed of the combustion stabilizing action of an ellipsoidal cone combus-
tion stabilizer on a pulverized-coal flame. Key words: ellipsoidal cone combustion stabilizer, characteristics pa-
rameter, pulverized-coal flame, ignition and steady combustion
600M W = Experimental Investigation and Theoretical
Analysis of Membrane Water Wall Temperature in a 600 MW Boiler Unit [ . |/Yu Yanzhi Tang
Biguang, Liu Yong, et al (Wuhan University of Water Resources and Electrical Power) //Joumal of Engineer-
ing,for Thermal Energy & Power. — 1999, 14(6),—434~436



