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The Aerodynam ic Character-istic Exper ment and Numer ical
Analysis of Ram A ir Turbne with Autocoar s Pitch
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(B eijing U niversity of ‘A eronautics and A stronautics, Beijing 100083, China)

Abstract: The am of w ind tunnel experiment of ran air turbinew asmainly to smulate the
real flight-refuel conditionson the basisof enploying smilarity criteria In themeantime, the out-
put power of the turbine wasmeasured, and its aerodynamic characteristics w ere further ana-
lyzed A n exciter motor-generator and a refueling pump w ere used as the dynanom eter machine
Themaximal output pow er could be obtained by means of adjusting the pitch of ram turbine
blades Itwasfound that the output pow er of ran air turbine can satidy the flight-refuel needson
oonditions that the air gpeed of wind tunnel is16% low er than them inmal flight gpeed of aircraft
tanker. TheBaldw in-Lomax turbulence model w ith highly numerical stability was used to smu-
late the 3D internal and external m ixed flow fieldsof ran air turbine Themain dynamic parane-
tersof turbine flow field w ere investigated and the cause of load distributing on the blades surface
was alo discussed Itw as revealed that the ran air turbine performance could be mproved by op-
timizing the blades near the hub region
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Fig 3-—Relevance of Pitch angle and net output pow er
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Fig 4 Relevance of air eed and net output pow er
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