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Abstract

A Study on the transitional boundary layer with arbitrary pressure gradient under various
upstream conditions is very important for engineering applications like the performance predic-
tions of the turbomachineries under various and strong disturbances. Experimental data on the
transitional boundary layer for real cascades of the turbomachinery are rare because of diffi-
culties in boundary layer experiments. Flow on NACA(012 airfoil is more similar to the real case
than that on the flat plate with which many researches are done. The data of the transitional flow
on the airfoil could be used to verify or to develop a turbulence model for numerical simulations.
The experiment was performed with two cases of Reynolds number atg=0° and one case of
Reynolds number at ¢=5° The measured data are the transition length and the wall shear
stresses. These two characteristic values are measured within 25% ~90% of the airfoil chord by
Computation Preston tube Method (CPM) proposed by Nitsche et al. (1983). At ¢=(°, transition
occured at 70% and 55% of chord length when Fe.=6x10° and 8 x 10° respectively. It started
when Re,=500 regardless of Re., and ended when #¢,=750, and 850 respectively . The transition
length was 15~20% of the chord length. At ¢=5"(Re.=6x10°), boundary layer on the pres-
sure side does not undergo transition, but on the suction side transition occured at x./¢c=0.16 and
ended at x./¢=0.22.
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Fig. 1 Schematic of the experimental set-up
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Tabel 1 Integral parameters measured at ¢=0°(Re.=6X 10°)
xe/c H Re, Ue(m/s) Cy
0. 250 2.66 278 34,55 1.525E-03
0, 383 2,67 346 33. 46 1, 113E-03
0. 450 2,72 383 33.05 9. 553E-04
0.517 2.75 423 32,59 8. 398E-04
0. 550 2,74 439 32,51 7. 794E-04
0,583 2,81 452 32,31 7. 455E-04
0.617 2,85 471 32.15 6. 979E-04
0. 650 2,85 492 31,98 6. 618E-04
0. 683 2,77 518 31.58 6. 577E-04
0, 717 2,37 613 31,42 1, 186E-03
0.750 1.77 650 30. 81 2,312E-03
0,783 1. 57 697 30. 60 3. 428E-03
0. 817 1.51 756 30, 33 5.002E-03
0. 850 1. 49 832 30. 05 4, 586E-03
0, 883 1,48 870 29.59 4. 496E-03
0,917 1. 46 954 29.24 4. 359E-03
tube) 2 A Fo] ofHlow, F& Folol g X cof AL CS Wyoz T A4 FHolH, 2F
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o] £EEIE x/c=0.25°14 091774= & 15 %t 00 02 o4 o.ls 08 1
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Tabel 2 Integral parameters measured at ¢=0°(Re,=8X 10%)
e/ H Res Ue(m/s) Cr
0.250 2.68 344 46. 29 1. 318E-03
0. 383 2.68 410 44,67 9. 677E-04
0. 450 2.74 458 44,07 8. 328E-04
0.517 2.70 493 43. 69 7.335E-04
0.550 2.75 510 43.32 6. 960E-04
0.583 2.61 547 42.98 7. 148E-04
0.617 2.25 579 42, 82 9. 109E-04
0. 650 1.86 630 42.56 1.487E-03
0. 683 1. 65 703 42,00 2. 685E-03
0.717 1.58 789 41. 64 3. 805E-03
0.750 1.53 857 41.13 5. 220E-03
0.783 1.50 944 40, 82 4, 792E-03
0. 817 1.49 1020 40. 42 4, 659E-03
0. 850 1.49 1109 40,01 4, 002E-03
0. 883 1.48 1204 39. 54 3.938E-03
0.917 1.48 1311 38.82 3. 749E-03
Tabel 3 Integral parameters measured at ¢=>5"( Re=6x10°)
Pressure side Suction side
xIe/C Res Cy xefc Res Cy
0. 583 300 1, 145E-03 0.100 272 1. 403E-03
0. 717 379 9. 762E-04 0.133 304 1. 136E-03
0.785 419 9. 072E-04 0.158 335 1. 026E-03
0. 850 458 8. 492E-04 0. 183 372 1.923E-03
0. 917 498 6. 874E-04 0.200 400 4, 042E-03
0.217 431 5.526E-03
0. 250 501 5. 331E-03
W, AW FEyze swheld AlZain,  daE Fusl Yael ek K g 2ssh & 4
WA Aol whe) Mol AFot HelAAdFTo 2olry, CPMe 2 #AZ3 wAzhgsef Fede
2 Wuse 3uwe BEEEEEE Jepdolch  AIE Ssed Fig 109 2ol ww AZghue
¥ AT 489 zal~E Fu(A B  AF4SEEEIE Ax3dd £d dsuold Fig
d*7b 40~130 Wl £eh 2@, J7F 10 ol4 109 (a), (b)E 77t Rec=6x10°?1 479 Rec
ol 7%, A S wad Adzehdt = 8x10°Q1 74-¢e #HatiAel 7 HAZE FEF
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Fig. 10 Velocity profiles during transition with wall
coordinates
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