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temperature difference field unifomity, multi-stream plate-fin type heat exchanger, dynamic characteristics, mathematical

model

NOy = Numerical Analysis and Experimental Study of NO, Generation
in Flameless Combustion] , ]/WANG Bao-yuan, YU Yu, LIN Qi-zhao (Department of Themal Sciences and Ener-
gy Source Engineering, China National University of Science and Technology, Hefei, China, Post Code: 230027 ), XING Xi-
an-jun(Anhui Provincial Product Quality Supervision and Testing Research Institute, Hefeis China, Post Code: 230051)//
Journal of Engineering for Thermal Energy & Power. — 2009, 24 (6).—787 ~791

Flaneless cmbustion enjoys the merit of 'educing NO x emissions. By adopting an eddy dissipation concept (EDC) model
based on a coupled skeleton chemical reaction mechanism, a three-dimensional numerical simulation and an experimental
verification have been performed of the NO x generation process of a flaneless combustion boiler featuring a nomal-tem-
perature air admission. It has been found from an analysis that the simulation results obtained by using the model in ques-
tion are in relatively good agreement with the test actual measuring ones. The flameless combustion can result in excessive-
ly low NO y emissions with the emission concentration being below 20X 10 °. NO y is generated mainly around a relatively
wide space downstream of the jet flow.As the reaction zone is widened, the highest temperature in the combustion chamber
is lower than 1 700 K and NO of the thermal type is sharply reduced relative to that of the flame combustion. The fast
speed type NO amount is extremely low and the N2O-transformed type NO becomes the main route for the generation of
NO x. Key words: flameless combustion, eddy dissipation concepts NO x» reduction of emissions

/ = Research of Ultraviolet/ hydrogen-peroxide Method for Simultaneous
Desulfuration and Denitrification] , ]/MA Shuang-chen, MA Jing-xiang, ZHAO Yi, et al (College of Environment
Science and Fngineering, North China University of Electric Power, Baoding, China, Post Code: 071003)// Jounal of Fn-
gineering for Thermal Erergy & Power. — 2009, 24(6). — 792 ~ 795

Described were advances in the study of pollutant removal from waste gases by use of ultraviolet/ hydrogen peroxide and
analyzed was the effect of the strong oxidation property of the UV/ HxO2 system on the removal of SO2 and NOy in simulat-
ed flue gases. Under optimum test conditions, the removal efficiency of SOz and NO y by use of UV/H20, can be higher
than 95 %. The authors have analyzed the reaction mechanism for SO2 and NOx removal by the UV/H202 system and pro-
posed a theory that the free radical reaction is the basis for oxidation and removal of pollutants.The authors also noted that
the method under discussion can be used to reconstruct the existing wet type flue gas desulfuration towers and transform
them into atmospheric pollution control devices capable of controlling various pollutants in flue gases. Key words: coal-
fired power plant, desulfuration and denitrification, ultraviolet (UV), hydwgen peroxide, hydwxyl free radical

SNCR = Experimental Study and Simulation of SNCR ( Selec-

tive Non-catalytic Reduction) Denitrification Process with Gas-state Ammonia Serving as a Reducing Agent|

] /LIANG Xiu-jin, ZHONG Zhao-ping, JIN Bao-sheng, et al (College of Energy Source and Environment, Southeast U-

niversity, Nanjing, China, Post Code: 210096)// Journal of Engineering for Themal Energy &Power. — 2009, 24(6). —
796 ~ 802

Experimentally studied was the SNCR (selective non-catalytic reduction) denitrification process on a self-developed test
rig with anmonia sewing as a reducing agent. Its simulation was performed by using chemical reaction dynamics software
Chemkin 4. 1. It has been found through tests that the inner spray-in mode by use of self-developed and improved type slot
TB series nozzles is conspicuously superior to the lateral spray-in mode with NO x removal rate being enhanced. With the

NO x removal rate of above 50% serving as a standard, the temperature window obtained by the test ranges fiom 863 to

937 °C. With an increase of the ammonia/ nitrogen ratio, the NO y removal and ammonia leakage rate will increase. When
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the ammonia/ nitrogen ratio is bigger than 1.0, the growth mamgin of the NOy removal rate will decrease with an increase
of the above ratio, but the growth margin of the ammonia leakage rate will increase. The temperature window and the NO x
removal rate obtained from the simulation by using software Chemkin 4.1 are basically in agreement with the test results.
Through a detailed analysis of the important elements of the mechanism, the main reaction routes at various temperatures
were identified. Key words: selective non-catalytic reduction (SNCR) denitrification, mixing, gas-state ammonia, simu la-
tion conducted by using Chemkin

=Optimized Control Tactics and Experimental Study of Small-
sized Wind Power Generator Units|] , ]/BAO Dao-ri-na, LIU Zhizhang, TIAN Rui (College of Energy Source and
Power Engireering, Tnner Mongolia Polytechnic University, Huhhot, China, Post Code: 010051), ZHANG Wan-xiang
(Baoding Tianwei Wind Power Science and Technology Co. Ltd. , Baoding, China, Post Code: 071051 )// Journal of Engi-
neering for Thermal Energy & Power. — 2009, 24(6). — 803 ~ 806, 811

Presented were tactics for optimizing and controlling the power of a small-sized wind turbine generator unit. In the light of
a300 W/24 V permanent magnetic power generator being chosen and by using Wilson blades, a calculation model was
devised, and blades for 300 W wind turbines were designed by using MATLAB language. From the phenomenon that the
design of a controller is isolated and separated from the matching characteristics of blades and gererators in the existing
control systems for wind turbines, designed was a controller to mutually maich the generator and blades of the wind tuibine
generator. During the wind tunnel tests, the variation law of the pototype power output with the system voltage was tested
under the condition of a constant wind speed of 8, 10, 12 and 15 m/s etc. , respectively. When the system voltage decreas-
es, the wind turbine power output will all along decrease. In this process, no phenomenon of power output increase e-
merges. This is fully verified by the wind turbine generator operating in the pre-peak zone. When the wind speed is greater
than the rated one, the control system can control the power output of the wind turbine generator by reducing the resistance
value of the load of the connect-in system. The foregoing may offer definite guidance and is of practical value for studying
the controllability, reliability and durability of a small-sized wind power gereration system. Key words:wind turbine gen-
erators blade design, unit power, PWM (pulse width modulation) power controller

= Experimental Study of a Combined Elastic Ring Seal in a Helium
Turbine Compressor] , | /WANG Xu, XU Li-hua, ZHONG A~xia (CSIC Harbin No. 703 Research Institute, Harbin,
China, Post Code: 150036), SHAN Shi-kui (Production Depariment, Harbin Electric Machinery Co. Lid., Harbin, China,
Post Code: 150040)// Journal of Engineering for Thermal Energy & Power. — 2009, 24(6).— 807 ~ 811

As an intercooling recuperator (ICR) closed cycle is adopted for a helium turbine cmpressor, a variety of chambers with
different pressures are formed between the seals at the HP/LP compressor and at the turbine inlet/ outlet on ore side and
the outer-layer pressure shell on the other. A kind of combination elastic ring seal is adopted in various chambers at differ-
ent temperatures and pressures.To verify the sealing effectiveness of the combination elastic rings, a seal test rig and test
pieces fully identical to the combination elastic rings used in the turbine unit were designed. Moreover; on the seal test
stand, a contrast experiment was performed by using helium and air working medium respectively. The test results show
that the combination elastic rings have a good sealing effectiveness. The leakage rates from the seals at three locations,
namely, LP @wmpressor outlet/inlet, HP compressor outlet/inlet and HP compressor outlet/ turhine outlets account for
0. 0322 %4 0. 1035 %o and 0. 1282 %o of the design flow rate respectively. When the pressure before the seal ranges from
0. 6 10 1.0 MPa, the leakage rate of helium is about 2 times that of air as compared with the air medium.When the pres-
sure before the seal is relatively low (0.1 to 0.2 MPa), the leakage rate of helium is comparatively close to that of air.
Key words: helium turbine compressor, elastic ring seal, high temperature gas-cooled reactor; helium/ air working medi-

um, leakage rate



