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Tab. 1 Performance parameters at peak
efficiency point
Case_BO0 Case_BO
ke/s 1% 1%
Case_BO 0.4403 0.7518 5.931
Case_B10 0.4473 0.758 6 +0.9 5.985 +0.1 4 959
Case_B15 0.4494 0.7479 -0.52 5.802 -0.22
Case_B20 0.458 4 0.748 1 -0.5  5.629 -0.3 Fig. 4 Relative Mach number contourof 95%

span — wise at peak efficiency condition
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Fig.9 Secondary flow streamlines on S3 section of back-swept and ordinary impellers
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simulation method. With the flap of relative length 0.2 and the relative widths of flap slit being 1.0% 1.5% and
2.0% the airfoil dynamic aerodynamic performance was studied under the flap maximum swing angle of 15°. The
numerical results show: due to the flap swing the original symmetrical airfoil is no longer symmetrical the airfoil
camber is changed and airfoil maximum lift and drag coefficients are increased. Under the same swing angle a lar-
ger relative width of the flap slit leads to a greater airfoil lift coefficient. When flap is positioned to the angle of 10
~15° trailing edge vortex appears beneath the downside surface of airfoil. When flap is positioned to the angle of
—10 ~ —15° the vortex appears above the upside surface of airfoil and the area of vortex enlarges with flap swing

angle. Key words: flap airfoil flaps slit width vortex aerodynamic performance

= Back-swept Leading Edge Effects on Aerodynamic Perform—
ance of Small Scale Transonic Centrifugal Compressor GUO Longkai LIU Yan-ming Cui Qing
( School of Aerospace Engineering Beijing Institute of Technology Beijing China Post Code: 100081) WANG Li-
hua ( School of information and control engineering Nanjing University of Information Science & Technology Nan-

jing China Post Code: 210044) //Journal of Engineering for Thermal Energy & Power. —2016 31(4). -45 ~51

Four transonic compressors with swept blades and wing-type diffusers are designed by a fully three-dimension CFD
technique. And numerical simulation is also carried out to investigate the influence of back-swept leading edge on
the flow field of compressor. The results show that the blades with back-sweptness can increase the choke mass flow
and enhance ability of circulation. At the same time back-sweptness can improve the distribution of the low energy
mass flow. But because of the blades chord reduced which will reduce the surge margin it also can increase the
leading shock wave angle and strengthen the shock wave in the channel. Back-sweptness has a greater effect on the
secondary flow at S3 section near the impeller inlet than the outlet. From the cases of different back-swept angles

it is found that as the back swept angle becomes smaller the pressure difference between suction side and pressure
side becomes much smaller and simultaneously the flow field is more stable. When the back swept angle becomes
greater the separation zone becomes weaker and weaker although the shock wave is stronger. The smaller back

swept angle can suppress the formation of separation vortex near the diffuser outlet. Key words: transonic turbo
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centrifugal compressor secondary flow back-sweptness shock wave

NO,, = Numerical Simulation of NO,. Formation in a Heavy Du—
ty Gas Turbine 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 Uni—
versity) Ministry of Education Changping District Beijing China Post Code: 102206) // Journal of Engineering

for Thermal Energy & Power. —2016 31(4). -52 ~58

The NO, emission characteristic of an annular combustion chamber in a heavy duty gas turbine is numerically stud—
ied using a validated model. The predicted results show that there are two main convergent flow regions with oppo—
site revolving direction near the nozzle and two convergent flow regions after boss in the annular combustion cham—
ber. The formation rate of thermal NO, is lower in the region of main convergent flow due to relatively lower tem-
perature in those regions which is approximately 1 600 ~1 700 K. However the temperature in convergent flow re—
gions after boss is over 1 900 K and thus greatly enhance thermal NO, formation rate. The OH mole fraction and
thermal NO, formation rate in the flow regions near the crust are relatively higher due to higher temperature in this

region. Key words: gas turbine annular combustion chamber NO, formation numerical simulation

= Numerical Investigations on the Flow and Heat
Transfer Characteristics of the Rotor Stator System with Circle Pre-swirl Nozzles CHEN Shu—=ian
GAO Tieyu LI Jun( School of Energy & Power Engineering Xi‘an Jiaotong University Xi‘an China Post Code:

710049) //Journal of Engineering for Thermal Energy & Power. —2016 31(4). —59 ~66

The flow and heat transfer characteristics of the rotor stator cavity with circle pre-swirl nozzle structures was numeri—
cally investigated using three-dimensional Reynolds-Averaged Navier-Stokes ( RANS) and SST turbulence model.
The numerical drag coefficient and Nu coefficient distributions in the rotor stator cavity agreed well with the experi—

mental data. The reliability of the utilized numerical method was also demonstrated. Three different turbulent flow



