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Thermal Energy & Power. — 2009,24(1). - 31 ~36

From the standpoint of coupling of non-steady flow with elastic blade vibration, studied was the forced response of blades,
which is of major significance for the high-cycle fatigue of blades. By using commercial programs CFX and ANSYS, a flu-
id-solid coupling calculation was performed of the last stage of a steam turbine at its design status with a passage-inside
flow chart and blade vibration stress at a given damping level being obtained. A contrast analysis of the flow field unsteady
calculation results with those under uncoupled conditions was conducted. It has been found that the coupled vibration and
deformation exercise a relatively small influence on the time-averaged load of blades, but there exists a remarkable influ-
ence on the unsteady mutual reaction between the stator and rotor. Key words: fluid-solid coupling, steam turbine,, forced

response, non-steady flow

BYLIAE T B XU /3 %t i K3 4L = Aerodynamic Optimization of a Fan/Booster Stage Blade in an
Overall Engine Environment| Ti|,7X ]/ CHEN Zhi-peng, YUAN Xin (Education Ministry Key Laboratory on Thermal
Sciences and Power Engineering, Thermal Energy Engineering Department, Tsinghua University, Beijing, China, Post
Code: 100084)// Journal of Engineering for Thermal Energy & Power. — 2009,24(1). - 37 ~40

A dual ducted-fan/booster stage was aerodynamically designed and optimized by adopting a self-developed three-dimen-
sional viscous aerodynamic-optimized design platform. Each row of blades in the fan/booster stage underwent a parameter-
ized modeling by employing NURBS technology, including a parameterized expression of two-dimensional blade profiles
and a skew-and-twist combined modeling of base superimposition lines. Commercial software NUMECA was used to per-
form a three-dimensional calculation of both inner and outer ducts of the fan/booster stage, the calculation results of which
serve as an index for evaluating the aerodynamic performance. Based on the three-dimensional calculation of both inner
and outer ducts of the fan/booster stage , optimization software iSight was adopted to perform an aerodynamic design opti-
mization of each row of blades in the fan/booster stage. Under the condition that the whole engine flow rate has decreased
by 0.3428% , inner-duct booster stage efficiency went up by 1.43% . With fan optimization and under the condition of the
flow rate of the machine being kept basically unchanged, the overall efficiency has increased by 1.566% and the stable
operation scope of the booster stage, expanded. Key words: fan/booster stage, NURBS ( Non-Uniform Rational B
Spline) , parameterized modeling, multi-stage calculation , optimized design

/N ] [E] BT B VS # I Clocking RN 95388 T = Experimental Study of the Clocking Effect of Straight and
Bowed Stationary Blades at a Small Axial Clearance[ T|,7X ]/ LU Hua-wei (College of Marine Engineering, Dalian
Maritime University, Dalian, China, Post Code: 116026) , GUO Shuang, CHEN Fu, WANG Zhong-qi ( College of Energy
Science and Engineering, Harbin Institute of Technology , Harbin, China, Post Code: 150001)// Journal of Engineering for
Thermal Energy & Power. — 2009,24(1). - 41 ~ 46

Experimentally studied was the clocking effect of a low-speed compressor compound stage adopting both straight and
bowed stationary blades at a small axial clearance and investigated was the mechanism influencing the flow status inside
the compressor under such a clearance. It has been found that when the axial clearance between the rotating and stationary
blades decreases to 67% of the prototype clearance, the overall compressor efficiency will somehow increase compared
with that of the prototype. Moreover, the growth margin of the compressor efficiency by using directly-bowed stationary
blades exceeds that in the case of using straight ones. The efficiency increase brought about both by using various blade
profiles and from the clocking effect can maximally reach 1.8% to 1.9% at the design operating condition while it can
be as high as 2.8% at the maximal flow rate. The maximal efficiency point at the design operating condition occurs when

the wake of the first-stage stationary blades coincides with that of the second-stage ones. The lowest efficiency point corre-



