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whole system. Key words: solid oxide, fuel cell, gas turbine, combined power generation.

HAT =The Influence of Humidity on the Swirl Diffusion-combus-
tion Characteristics in a Humid Air Turbine (HAT) Cycle Combustor [ , ]/ ZHOU Jianguang, ZANG Shu-
sheng, WENG Shi-lie (College of Mechanical & Power Engineering under the Shanghai Jiaotong University, Shanghai,
China, Post Code: 200030) //Journal of Engineering for Thermal Energy &Power. — 2004, 194). — 363 ~ 366,
391.

A twrbulent Reynolds stress model and a laminar small flame model are used to study the influence of humidity on com-
bustion characteristics. A numerical simulation was wnducted of a methane diffusion- combustion process in the swirler-e-
quipped combustor of a humid air tuibine (HAT) cycle gas turbine. The distribution states of temperature pwofile, veloci-
ty field and NO constituent elements in the combustor are compared for four different air humidity values (0, 100, 200,
300 g/kg [ DA] ) along with an analysis of the influence of humidity on diffusion combustion characteristics in the HAT
eycle combustor. It has been found that moisture addition can lead to a reduction in combustor temperature, a more uni-
form distribution of temperature and a drastic lowering of NO concentration in the combustor as well as a reduction in the
length of a return flow zone. Key words: combustor, diffusion combustion, humid air combustion, simulation of com-

bustion.

/ = Impact of Fuel Dilution on the Formation of
NOyx in an Oxygen-rich air/ Methane Diffusion Flame [ , ]/ ZHAO Dai-qing, FENG Yao—xun, LIU Qing-cai
(Guangzhou Institute of Energy Conversion under the Chinese Academy of Sciences, Guangzhou, China, Post Code:
510070), H Yamashita (Department of Mechanical Tnformatics & Systems, Graduate School of Engineering, under the
Nagoya University, Nagoya, Japan, Post Code: 464-8603) //Joumal of Engineering for Themal Energy &Power. —
2004, 19@&). — 367 ~371, 420.
The present study is aimed at revealing the NOx formation mechanism in an oxygen-rich combustion process. NOyx sup-
pression mechanism is also investigated with the oxygen-rich flame characteristics being taken account of . With a cwunter-
flow diffusion flame sewing as an object of research the impact of fuel dilution on the NOx formation in an oxygen-rich
air/ methane diffusion flame was studied with the help of a fully developed elementary reaction-dynamics model. The dilu-
ent being used is N2 or CO2. It is found that with the variation of concentration of dilution constituent elements in fuel
there emerged a maiked change in flame structure and NO fomation mechanism. It is also discovered that with an in-
crease in the wncentration of diluent CO2 the emission index of NO decreases monotonically and the latter index may
reach a maximum value when N2 is used as a diluent. Key words: counterflow diffusion flame, fuel dilution, NO x,

numerical analysis.

= A Study of Combustion Technology Featuring the Pulsating Feed of
Fuel and the Influence Exerted by Various Parameters| . |/ ZHAO Hailiang, LI Yan, YOU ChangHfu, et al
(National Key Laboratory of Clean Combustion of Coal under the Tsinghua University, Beijing, China, Post Code:
100084) // Journal of Engineering for Themal Energy & Power. — 2004, 19(4). — 372 ~ 375, 415.
A jet-flow diffusion flame based on the adoption of a pulsating fuel-feed combustion mode is investigated. By making use
of a direct photographing technique the characteristics and variation mechanism of the flame are observed and analyzed
under various operating conditions and parameters. They include: fuel-rich combustion-time share, average Reynolds
number and pipe connecting conditions, etc. The impact of various parameters and the flame characteristics under reso-
nant operating conditions are also analyzed. It was found that with the fuel-rich combustion-time share in the range of
70% -90% the flame would assume a more or less regular fuel-rich and fuel-lean alternative structure with a clearer pic-
ture being observed during resonant frequencies. At a duty cycle of 70% - 80% the flame has a maximum length and the
alternative structure assumes a most regular form. At a still lower duty cycle of fuel-rich combustion-time share there e-

merged unger a resonant frequency a collapsed mixing and turbulent, flow at the root of the flame accompanied by _a flame



