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calibration standard difference of the model is 1.41. Key words: near infrared spectrum, coal rank, on-line monitoring,

volatile content

= Numerical Simulation of Catalytic Combustion of CH,4 in a Micro-
burner [ , ]/ ZHONG Bei-jing, HONG Ze-kai (Engineering Mechanics Depariment; Tsinghua University, Beijing,
China, Post Code: 100084) //Journal of Engineering for Themal Energy &Power. — 2003, 18(6). — 584 ~588
By making use of software CHD FLUENT and chemical reaction dynamics software DETCHEM a numerical simulation was
conducted of the catalytic cmbustion of a mixture of CHs and air in a micro-burner featuring counter-flow heat exchange.
During the calculations only the reaction of CH4on a catalytic suiface has been taken into account. The stoichiometric ra-
tio of fuel-air mixture is 0. 4. Isothermal boundary condition and ambient convection heat-exchange boundary condition
have been adopted for the burner outer wall surface. The impact of these two kinds of boundary condition on the burning
of combustible fuel-air mixture was compared. Calculation results show that catalytic combustion has made it possible to
realize the low-temperature and high-efficiency conversion of CHy, which cannot be carried out by a conventional method.

Key words: micro-burner, catalytic cmbustion, numerical simulation

N20 = Experimental Investigation on N2O Emission Characteristics during the
Operation of an Qil Shale-fired Fluidized Bed Boiler [ . ]/ DING Nai-jin, JIANG Xiu-min, WU Shao-hua
(School of Fnewgy Sources under the Harbin Institute of Technology, Harbin, China, Post Code: 150001) //Journal of
Engineering for Thermal Energy & Power. — 2003, 18(6). — 58 ~591
On a small-sized (diameter 20mm and height 450mm) themal-state fluidized bed combustion test rig an experimental in-
vestigation was carried out to ascertain the impact of different operating parameters on NoO emission characteristics during
the operation of a oil shale-fired fluidized bed hoiler. The investigation results indicate that an increase in combustion
temperature and circulation ratio, a decrease in excess air factor and the desulfurization of in-boiler limestone, etc can be
conducive to decreasing NoO generation quantity. The above finding has provided essential basic data for the design and
operation of oil shale-fired circulating fluidized bed hoilers. Key words: oil shale, N2O, fluidized bed combustion

= Cold Model Tests of Gas-liquid Flows in a Wet Bubbling

Flue-gas Desulfurization Test Rig[ . |/ ZHONG Zhao-ping, JIN Bao-sheng, LAN Jixiang, et al (Fducation
Ministry Key Laboratory of Clean Coal Power Generation and Combustion Technology under the Southeastern University,
Nanjing, China, Post Code: 210096) //Journal of Fngineering for Themal Energy &Power. — 2003, 18(6). — 592
~596
Cold model tests and test results are described of gas-liquid flows in a wet bubbling flue-gas desulfurization test rig.
Through the tests it is found that with regard to tube-outside jets the variation of injection pipe bubbling layer height and
pessure drop at a bottom seal in three kinds of test tubes is very stable. As for tube-inside jets the injector pressure drop
fluctuates dramatically with the dhange of injection speed and insertion depth of the jet pipe, thus being regarded as very
unstable. In view of the above it is recommended to employ tube-outside jets for engineering applications. Measurements
were taken of the jet velocity field of jet pipe tube-outside injection at a bottom seal with the use of a PIV (particle imag-
ing velocimetry) instrument. It was discovered that in a gas-liquid fully mixed zone the motion trajectory of the gas bub-
bles are very complicated with a large quantity of vortex groups being formed accompanied by an intensive perturbation of
gas-liquid. When the speed is in excess of 16 m/s, the vortex groups mainly appear in the neighboihood of tube walls
and the intemediate gas-liquid assumes the fom of surge waves, which is very unfavorable for gas-liquid contact. Key
words: bubbling, flue gas desulfurization, gasliquid flow, cold model test, particle imaging velocimetry

= A Study of Thermal Expansion in the Cold-state Startup Process
of a Marine Steam Turbine [ . ., 1/ TIU Shu-yi, LI Jian-zhao, (Harbin,No.. 703 Research Institute, , Harbin, China,
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Post Code: 150036), GAO Puzhen (Harbin Engineering University, Harbin, China, Post Code: 150001) // Journal of
Engineering for Thermal Energy &Power. — 2003, 18(6). — 597 ~599
By using software ANSYS a three-dimensional model was set up for the turbine cylinder and rotor of a marine steam tur-
bine. The thermal expansion during a cold-state startup was calculated and analyzed. Presented are the time-dependent
themal expansion displacement curves and relative themal exparsion curves of the turbine cylinder and rotor at the gland
seal of arear shaft end, and also at other locations. The calculation results may be used for the research of steam tuibine
dynamic characteristics and the design of startup procedures. Key words: marine steam turbine, thermal expansion,
cold-state startup

= Research on the Characteristics of a Wet Compression Compressor [ , ]/ 1l
Shu-ying (School of Electronic Engineering under the Harbin Institute of Techmology, Harbin, China, Post Code:
150001), ZHU Jianrhong, LU Wei (College of Power &Nuclear Engineering under the Harbin Engineering University,
Harbin, China, Post Code: 150001) //Journal of Engineering for Thermal Fnergy &Power. — 2003, 18(6). — 600
~604
Compressor compression work can be decreased by the injection of water into a compressor. The change of working medi-
um properties after the water injection will lead to a change in compressor characteristics. To identify the compressor
characteristics following the water injection, a simulation of such characteristics was conducted by using an approximate
analogous theory in order to ascertain the effect of the water injection on the compressor pressure ratio and flow rate, etc.
As a result, the wet compression compressor characteristics were identified through the above-mentioned approximate
modeling. The above work can povide a solid basis for the applied research of wet compression technology in gas tr-
bines, turbocharged diesels and turbocharged gasoline engines. Key words: wet compression, compressor, characteris-
tics, simulation
N6135 = An Investigation of the Impact on Compressor Performance
of Water Injection at a Diesel Inlet [ . ]/ ZHANG Zheng-yi, ZHENG Qun, ZHANG Wei (College of Power &
Nuclear Engineering under the Harbin Engineering University, Harbin, China, Post Code: 150001) // Journal of Engi-
neering for Thermal Energy &Power. — 2003, 18(6). — 605 ~ 607
A theoretical calculation and an experimental study were performed mncerning the waler injection at the inlet of a tur-
bocharged diesel. On this basis the authors have developed a method for studying the evaporation/ compression process in
a compressor and preliminarily verified the theoty that the above-mentioned water injection can lead to a reduction of com-
pressor outlet temperature and also compression woik. The foregoing provides a solid basis for the reliable operation of
turbocharged diesel engine under poor envimnmental conditions. Key words: diesel engine, water injection, compressor

= Experimental Investigation of the Mechanism of Intensified

Convective Heat Transfer in a Tube with Self-rotating Twisted Tapes for (eaning Purposes [ , |/ ZHANG
Lin, XUAN Yi-min (College of Power Engineering under the Nanjing University of Science &Technology, Nanjing, Chi-
na, Post Code: 21009%4), YU Xiu-min, PENG De-qi (Research Institute of Mechanical Cleaning under the Zhuzhou En-
gineering College, Zhuzhou, China, Post Code: 412008) //Joumal of Engineering for Themal Energy & Power. —
2003, 18(6). — 608 ~611
Fouling prevention technology involving the use of self-rotating spiral-twisted cleaning tapes featuring an intensified heat
transfer function has seen a relatively rapid development these days. The authors have with the help of a Laser Doppler
velocimeter peformed an experimental investigation of the fluid tuibulent characteristics in a tube with self-rotating clean-
ing twisted tapes. The results of the investigation indicate that under the driving force of the self-rotating twisted tapes the
fluid flow stwcture in the tube undergoes an abnormal change. The axial velocity component in the ring-shaped zone near

a twbe wall is markedly higher than that in the tube central zone with the axial turhulence being greater, than in the case



