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A M assAddition Approach to the Bypass Turbanachne
Through Flow Inver Design Problan
SHAN Peng, L U Xiyang
(B eijing U niversity of A eronautics and A stronautics,Beijing 100083, China)

Abstract: In the design of alow bypassratio fan stage, thispgper link s the through flow in-
verse problen of thefan rotor, the core channel fan stator and the bypass channel fan stator to-
gether, as an organicw hole,w ith the litter aerodynan ic design problem. It form s thus a unified
through flow inverse problen for wo channel turbomachines A fter an overall quasi-radial-equi-
librium is iteratively achieved anong four parts- the strean linesof the core channel fan stator,
the bypass channel fan stator, the litter and the position of the litter, the blading processesfor
one fan blade, two fan vanesand one Plitter areperformed T hism ethod designs in one passa fan
stage and a Plitter with a precise value of bypass ratio Itsprimary and key approach scheme is
the introduction of amass addition half way through the through flow stream line development
This scheme can serve as a nev featurew hich can be inserted into existing through flov pro-
gran s W hen asubtracting mass flow after adding amass flow, alternatively, this schane can al®

be used to treat the problen of inverse design of fan/compresr rotor bladesw ith part-gan
shrouds

Key words aerogace propulsion systam; stream line curvature; through flow; fan litter;
shrouded rotor blade
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Fig 1 The bypass turbomachine through flow inverse problen and itsunified through flow design

result using themass addition gpproach
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Fig 2 The static presaure distribution alone the full axial domain and 21 parw i strean linesof the
unified through flow design of a single stage high loading forw ard-sv ept fan and its litter
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