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A shock lossmodel for the transonic axial canpressor
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Abstract

A physics-based shock lossmodel canbined w ith stream line curvature is presented and mplanented to better

approxin ate the flow fields of transonic axial can pression systans. The shock loss model accounts for shock gean etry changes

fran near-choke to nearstall The mportance of accounting for shock geametry and loss changes w ith operating conditions is

clearly demonstrated. Data fran a wo-stage transonic axial can pressor provides the basis for experin ental can parisons. Over

all and spanw ise can parisons demnonstrate that the shock lss model can i prove perfom ance prediction especially for ad ia-

batic efficiency prediction mdicating better understand ing for the blade effects and the flow physics
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(a) Mach number contours
near stall in a transonic fan

efficiency in a transonic fan

(¢) Mach number contours for back
pressure slightly below the maximum
choked value

(b) Mach number contours near peak
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(d) Mach number contours for
lowest back pressure
operating point

Fig 1 Shock structure of high tip-speed fans
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Fig 2 Assumed shock structure at different

operating conditions
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Fig 3 Assumed blade passage contours downstrean the

leading edge shock at near-choke operating cond ition'* "’
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Fig.4 First stage total pressure ratio of two-stage
transonic axial compressor at 100 % rotation

speed including test data
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Fig.5 First stage total temperature ratio of
two-stage transonic axial compressor at 100 %

rotate speed including test data
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Fig. 6 First stage adiabatic efficiency of two-stage
transonic axial compressor at 100 % rotate

speed including test data
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Fig.7 Tip blade section loss comparison

at different loadings
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Fig.8 Prediction of loss attributed to detached

bow shock at tip blade section
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Fig. 10 Radial total loss prediction of the

first rotor near stall
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