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Fig.5 Temperature distribution in Z =0 m section
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through Semicircular Microchannel SUN Bin CHEN Chen YANG Di ( Northeast Dianli University Ji—

lin China Post Code: 132000) //Journal of Engineering for Thermal Energy & Power.. —2016 31(6). —27 ~34

In order to study the heat transfer and flow characteristics of fluid flowing through the semi-eircular microchannel

the convective heat transfer characteristics of deionized water Cu-water nanofluids and Al- water nanofluids were
studied experimentally in the progress of thermal subsidence in 21 semicircular parallel microchannels with 612 pm
equivalent diameter. Microchannel heat transfer coefficient of thermal subsidence and pressure drop were measured
and calculated. The fact that semicircular microchannel heat exchanger also has good heat transfer performance
compared to the conventional shape of rectangular cross—section was confirmed by the results. Moreover compared
to deionized water adding Al and Cu nanoparticles increases the pressure drop. Nanofluids effects in the process of
thermal subsidence in microchannels deteriorate due to the accumulation of nanoparticles precipitate and the vis—
cosity and other reasons when the concentration of nanofluids is 0. 5% . Based on the experimental data the correla—
tions of laminar convective heat transfer and drag coefficient of low concentration of nanofluids in semicircular mi—
crochannel were formulated. The results are of great significance for the integrated chip cooling system design. Key

words: nanofluids microchannel heat transfer coefficient resistance characteristics

NO, = Impact of Inlet Pressure on Combustion and NOx
Formation in an Annular Combustion Chamber FU Zhong-guang SHI Li LIU Bing-han SHEN Ya-
zhou ( Key Laboratory of Condition Monitoring and Control for Power Plant Equipment ( North China Electric Power
University) Ministry of Education Changping District Beijing China Post Code: 102206) //Journal of Engineering
for Thermal Energy & Power.. —2016 31(6) . -35 ~41

The impact of combustor inlet pressure on combustion and thermal NO,, formation characteristic in an annular com—
bustion chamber was simulated numerically by commercial CFD code Fluent. The predicted results show that the in—
crease of inlet pressure increases the density of gas flow and thus decreases the velocity of gas flow and magnitude
of back flow regions which reduce flame temperature and high temperature zone near those regions. The mole con—
centration of oxygen atom increases with inlet pressure which accelerates the generation of thermal NO, in premixed
flame. The region of the highest thermal NO, formation rate is near the boss of the combustion chamber. Fall of
flame temperature in those regions reduces the growth rate of thermal NO, formation to some extent. The formation
rate of thermal NO, near the crust are relatively higher than that of hub side under different inlet pressures. Key

words: gas turbine annular combustion chamber inlet pressure back flow region

= Numerical Simulation of Turbulent Combustion Characteris—

tics in the Vortex Controlled Diffuser ZENG Zhuo=xiong GUO Shuai-shuai ( College of Power and Me—
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chanical Engineering Shanghai University of Electric Power Shanghai China Post Code: 200090) CHEN Chao-
jie WEI Jia-jia ( School of Aircraft Engineering Nanchang Hangkong University Nanchang China Post Code:

330063) //Journal of Engineering for Thermal Energy & Power.. —2016 31(6) . —42 ~47

The vortex controlled diffuser ( VCD) has been expected to be widely used in the engine combustion chamber in the
future due to its high pressure recovery and low pressure loss. To obtain satisfactory vortex controlled diffuser per—
formance numerical simulations of flow in different structures were performed with finite rate model and suction slot
bleed condition. Comparison was made between VCD and normal expansion structure without suction slot. It is re—
vealed that this structure with suction slot canreduce the length of the recirculation zone in combustion chamber ex—
pand the combustion area make the distribution of the outlet temperature along the radial direction more uniform

and improve the combustion efficiency greatly. Key words: vortex controlled diffuser numerical simulation combus—

tion performance

= A Differential Evolution Algorithm with En-
hanced Local Search for Heat Exchanger Network Synthesis DUAN Huan-huan CUI Guo-min PENG
Fu-yu CHEN-Shang ( Research Institute of New Energy Science and Technology University of Shanghai for Science
and Technology Shanghai China Post Code: 200093) //Journal of Engineering for Thermal Energy & Power. .
-2016 31(6). —48 ~53

An improvement strategyfor differential evolution algorithm considering capabilities of local and global searches for
heat exchanger network synthesis was proposed to avoid the problems of weak search ability and premature conver—
gence. The mechanism of premature convergence for differential evolution algorithm was analyzed and a local en—
hancement factor based on dynamic updating was introduced into the numerical model to improve local search preci—
sion. Furthermore global search capability was also enhanced by the break mechanism. For the noninear and non—
convex characteristics of the heat exchanger networks this improved model now has the capabilities of local and
global searches with great accuracy. Simulation cases indicate that the precision efficiency and diversity of the dif—
ferential evolution algorithm have been improved and better solutions can be obtained compared to literature. Key

words: differential evolution algorithm local search dynamic updating heat exchanger network

SO, 20 = Experimental Study on the Effect of Air-flow Con-
taining SO, on Fly-ash Erosion of 20 Carbon Steel ZHAO Xian-ping ZHU Chong-wu YE Guidin PAN

Wei-guo( College of Energy and Mechanical Engineering Shanghai University of Electric Power Shanghai China
Post Code: 200090) //Journal of Engineering for Thermal Energy & Power. . —2016 31(6) . —54 ~58



