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Experimental investigation of flow field in both straight and
positive bowed stator passages with cantilever blades
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Abstract Experinental investigation was perfomed in a double stages low speed axial campressor The traverse flow field
at the exit of second statorwasm easured mn details at differentwork ng condition for both straight and positive bow ed stator pas-
sages The results show that the pressure diffusion ability in positive bow ed stator passage is stronger than in straight stalor at
design condition and near stall condition but weaker m nearmaxinum flow condition There are tvo mamn vortexes i stator
passage at design condition which are up passage vortex and scraping vortex respectively The scraping vortex in straight sta-
tor passage distributes a large area but much snaller in positive bowed stator passage The up passage vortex disappears in
near chocking condition However the scraping vortex enhances m the straight stator passage while it changes a little in posr
tive bowed stator passage In near stall condition the flow separation happens along the full span w ise and all the vortexes dis-
appear Campared w ith the outflow angle the ability of flaw undertuming n positive bowed stator passage is weaker than in
straight stator in whole mass flow work condition However the distrbution of flaw angle along the blade height is more unt
form in positive bowed stator passage than in straight slator passage
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Fig 1 Double stages low speed axial campressor rig

Table1 Parameter in the test

Rotating speed/( r/mm) 3 000  Axial velocity /(m /s) 48
M ass flow rate/( kg/s) 87 Pressure ratio L 045
Tip rad us/mm 300 Hub radiis/mm 200
Axial blade rav gap atm dspan /mm 30
Rotor Stator
A spect ratio ( span/chond) L 25 L 27
Inletm etal angle atm idspan /( *) 53 59 28 21
Outletmetal angle atm klspan/( °) 49 02 - 8 64
Number of blade 20 20
C learance /mm a 75 L5

.S Y P.S

Fig 2 Dowed stator
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Fig 5 Canpament of total pressure rise coefficient at design condition
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Fig 7 Canpament of total pressure rise coefficient at near stall condition
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Fig 9 Campament of total pressure rise coefficient at near maximum flow condition
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Fig 10 Campament of flow field at near maximum flow condition
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