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TO UNDERSTAND:

1.   TIME–AVERAGE AND UNSTEADY PRESSURE FIELDS 
IN THE MAIN–STREAM GAS PATH AND DISK CAVITY

2.   VELOCITY FIELD IN THE MAIN GAS PATH AND DISK
CAVITY

3.   INGESTION OF MAIN GAS INTO THE DISK CAVITY

4.   CONVECTIVE HEAT TRANSFER IN THE DISK CAVITY

5.   EFFECTIVE RIM SEAL CONFIGURATIONS

APPROACH TAKEN:

EXPERIMENTS AND CFD SIMULATION

OBJECTIVES



EXPERIMENTS PRESENTED

          Reφ              Rem                      β               cw                 cw, fd

     5.16×105           5.0×105        19.5°               0               8140

     5.16×105           5.0×105        19.5°         1504               8140

     5.16×105           5.0×105        19.5°         7520               8140

Rem = main−stream flow Reynolds number, = ρVmb/µ

 Reφ = disk rotationl Reynolds number, = ρΩb2/µ

   cw = nondimensional mass flow rate of  secondary air, =  m/µb

cw, fd = nondimensional free disk pumping mass flow rate, = 0.219Reφ
0.8



CONVECTIVE HEAT TRANFER AT ROTOR DISK SURFACE

 Local convective heat transfer coefficient:
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(b)  c
w =3008 

 E
ffect of rotor disk speed on the convective heat transfer coefficient distribution 
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(c)  c
w =1504 
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Local Nusselt number versus local relative rotational Reynolds number (expt. data and correlation are for 
      the core region and radially outermost part of the source region) − β, core fluid rotation ratio, = Vφ/Ωr 

 

Nur=0.0074[(1-β)Reφ,r]
0.89 


