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Fig. 1 Grid of the computational domain of
a combustor with low emissions
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Tab. 2 Structural optimization scheme of a stage II

swirler( the swirler in stage I is of a levorotation type)

.
Case —01 0.7 0.058
Case —02 0.7 0.058

l 2 CH,
Case —03 0.5 0.058
Case —01 0.7 0.058 Fig.2 Atlas showing the distribution of CH, mass
Case — 04 0.9 0.058 fraction in various rotation directions when the

! flow field is in the cold state
Case —01 0.7 0.058
Case — 05 0.7 0.043 1
Case - 06 0.7 0.032 1

. ;
Case —01 0.7 NO,
Case — 07 0.7 i
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Fig.3 Atlas showing the temperature distribution in

the mid-section in various rotation directions
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Fig. 4 Atlas showing the distribution of NO mass
fraction in the mid — section in various

rotation directions
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Fig.5 Contrast of the characteristic parameters of

the combustor in various rotation directions
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NO, .

9
Fig. 9 Contrast of the characteristic parameters of the

combustor at various momentum ratios

8 NO
Fig. 8 Atlas showing the distribution of NO mass
fraction in the mid — section at various

momentum ratios
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NO, 72.6 mg/m’( @ 15% Fig. 10 Atlas showing the distribution of NO mass
0, ) 129% . fraction in various hole diameter distributions
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Fig. 12 Pollutant measurement test stand
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= Overview Concerning the Study of the Prediction Di-
agnosis and Health Management ( PHM) of Heavy-duty Gas Turbines JIANG Dong—iang LIU Chao
YANG Wen-guang ( Gas Turbine Research Institute Department of Thermal Energy Engineering Tsinghua Universi—
ty Beijing China Post Code: 100084) //Journal of Engineering for Thermal Energy & Power. — 2015 30( 2) .

-173 -179

An overview of the advances in the study of the prediction diagnosis and health management of heavy-duty gas tur—
bines was given with the composition and main functions of a prediction diagnosis and health management system
being analyzed and the framework and status quo of the application of remote monitoring and diagnosis system being
described. On this basis the development tendency of the prediction diagnosis and health management of heavy-du-
ty gas turbines was investigated. It has been found that to adopt a PHM system can better safeguard predict and
manage heavy-duty gas turbines and effectively enhance their reliability operation and maintenance intelligence lev—
el. Key Words: gas turbine prediction and diagnosis health management artificial intelligence remote monitoring

and diagnosis system

NO, = Influence of the Structure of the Swirler in a Low Emission
Combustor on NO, Emissions WU Ping CAO Tianze ZHANG Chen—=xi LI Mingjia ( CSIC Harbin No.
703 Research Institute Harbin China Post Code: 150078) //Journal of Engineering for Thermal Energy & Power.

-2015 30(2). -180 - 186

To make a gas turbine to meet the requirements for pollutant emissions one must perform an optimized design of the
structure of its combustor. At present all the world-advanced low emission combustors adopt the dry type fuel defi—
ciency premixed combustion technology the key measure of which is to control the premixed uniformity of fuel in the
combustion zone the more uniform the fuel premixed the less the high temperature zones in locals and the less the
NO,, produced. For a dry type premixed combustor the structure of its swirler exercises important influence on the
uniformity of fuel premixed. Therefore the authors mainly studied the structure of the swirler in the combustor of a
gas turbine analyzed the influence of the swirling direction swirling number fuel and air momentum ratio of the
swirler on the NO, emissions and then looked for the optimized structure of the swirler. It has been found that the
optimized swirler should be one with two stages combined along the same direction the swirling number in the sec—
ond stage should be 0.7 the fuel and air momentum ratio 0. 058 the amount of NO, emissions at the outlet of the

combustor 16.6 mg/m’ the total pressure loss coefficient 5.96% and the maximum non-uniformity of the tempera—
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ture at the outlet 9.6% . Key Words: gas turbine swirler NO, numerical simulation

= Study of the Applications of the Method for Evaluating the
Comprehensive Performance of a Trigeneration System /SUN Peng YOU Shijun ZHANG Huan
( College of Environment Science and Engineering Tianjin University Tianjin China Post Code: 300072) LI Xu
( China Northwest Architecture Design Research Institute Co. Ltd. Xi’an China Post Code: 710018) //Journal of

Engineering for Thermal Energy & Power. —2015 30(2) . - 187 - 192

In the light of the problem that the influence of dynamic loads are currently ignored during the design of a gas cool-
ing heating and power trigeneration system and excessively large capacities given in the models of the equipment i—
tems chosen in the configuration of the system may result with the reference capacity and operation strategies for the
internal gas combustion engine serving as the design variables and the comprehensive performance indexes inclu-
ding the total annual operation expenses amount of primary energy sources consumed and the quantity of carbon di—
oxide emissions serving as the target functions for optimization established was a method for designing and optimi-
zing a system. By using the method thus established an analysis and design of a trigeneration system for a building
of a hotel in Tianjin city were conducted. The optimumization results are given as follows: the reference capacity of
the inner combustion engine should be chosen as 975 kW and when the system is operating according to the strategy
of “determining heat generation on the basis of power demand” as compared with any single supply system the tri—
generation system can save expenses by 3.6% an amount of energy by 28. 9% and reduce the carbon dioxide emis—
sions by 44.7% . Key Words: cooling heating and power trigeneration system comprehensive performance index

system configuration operation strategy

= A Method for Ultrasonic Non-contact Measuring
the Gas Content and Dimension Distribution of Bubbles in a Bubble Flow HU Bian ( Hunan Wuling
Electric Power Engineering Co. Ltd. Changsha China Post Code: 410004) SU Ming=u CAI Xiao-shu ( Particle
and Two-phase Flow Measurement Research Institute Shanghai University of Science and Technology Shanghai

China Post Code: 200093) //Journal of Engineering for Thermal Energy & Power. —2015 30(2) . —193 - 199

Set up was a set of supersonic non-contact measurement device for performing an on-ine measurement of the gas

content and bubble dimensions of a gasHiquid two-phase bubble flow in a circulation system. For a vertical rectangu—



