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Abstract Num erical mvestigation on the tuth ne perfom ance of a wibo-shaft engine is carried out under varous work ng

conditions It shows that the numerical results agree well with the expermental measured data To swmdy the effects of the

guide vanes | iting stream line and topology of the intemal flw fields are analyzed based on the num erical results It is found

that the overall perfom ance of the mibine nchiding efficiency and flw rate varies little by camparing w ith that in absence of

the guile vanes Optin ization is then conducted fmnally by replacing the guide vanes w ith the free power tutbne stator blades

and optim izing the merilional flow path The results reveal that after optim ization the perfomance s mproved with less

weight and higher power oulput
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(b) Grid topology structure

(a) Geometry model

Fig.1 Geanetry model and grid topology structure
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Fig.2 CFD and experimental results
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Fig. 3 Guide vane outlet energy loss coefficient
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Table 1 Perfommance effect of the guide vanes

Guide vanes No guie vanes

M ass flow coefficient L 002 L 002
E fficiency Mo 87 93 88 08
Output pow er coefficient 0 994 1 996
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(a) Original design
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Table 2 Original& optin ized design perfoom ance

cam parison

Original desian Optm ized desin

M ass flow coefficient 1. 002 L 029
E fficiency He 87 93 88 70
Output pow er coefficient 0 994 1L 097
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(b) Optimized design

Fig. 7 Orignal& optin ized design lin iting stream line
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