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Numerical study on characteristics of temperature reduetion and

flow loss in radial pre-swirl system

ZHANG Jian-chao, WANG Suo-fang

(College-of Energy-and Power Enginéering,
Nanjing University of Aéronautics-and Astronautics, Nanjing 210016, China)

Abstract; To\explore new method of structure design based on ‘preswirl temperature-
reductioneffect” in\ preswirl system of aero-engine, the characteristics of temperature re-
duction and flow losses in\radial pre-swirl system were studied, and numerical investigation
was carried out on a simplifiedradial pre-swirl system. Numerical method was validated by
experimental results;/ flow structure in the radial pre-swirl system was analyzed. Character-
istics of temperature reduction and pressure losses were investigated with changes of rota-
tional Reynolds number and non-dimensioned mass flow rate. The computational results
show that: the numerical results coincide with the experimental results, and relative error is
not more than 20%, proving that the reliability of CFD method; under certain conditions of
the study, at the given non-dimensional mass flow rate, the temperature reduction and
pressure losses of radial pre-swirl system decrease as the rotating Reynolds number increa-
ses; with the given rotational Reynolds number, the temperature reduction and pressure

losses increase as the non-dimensional mass flow rate increases.
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