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Factors of Three-Dimensional Laminar Boundary Layers
Affecting the Characteristics of Cross-Flow Instability
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The correlations between the characteristic values of the three dimensional boundary layer and
the characteristics of the cross-flow instability have studied by a linear stability analysis of the
Falkner-Skan-Cooke boundary layers. Several parameters to predict the critical point of the cross-
flow instability and prediction functions of the critical Reynolds number are suggested. It has been
found that new parameter defined in this study is available to predict the critical point of the cross-
flow instability. It is also shown that the shape factor obtained from the velocity profile of the cross-
flow velocity component and the non-dimensional cross-flow velocity at the inflection point of the
cross-flow velocity profile are available to predict the critical Reynolds number. The wave length of
the critical disturbance in the cross-flow direction has been found to be about 3~4 times as long as
the 19% boundary layer thickness of the cross-flow velocity profile.
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Fig.3 Wall-normal profiles of streamwise velocity
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Fig.4 Wall-normal profiles of cross-flow velocity
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Fig.5 Critical Reynolds numbers
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Fig. 6 Critical wave numbers
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Fig.7 Phase velocities at critical points
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Fig.9 Prediction parameters of critical point
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Fig. 10 Factors affecting the growth of cross-flow in-
stability
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Fig.11 Wave lengths of critical points
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THHEEZSNBLDT, §=80° BT ST -5 %
AL CTHFET S L, BN LEDORHASRIIBIT 5
FIHLOBBENHAORKE L, BTN AR 1%EREE
ED3~4 5 EHMANED T~8fETH2EVI T &
Borhd, —C, BN LES L, BithiE L
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BEABOE I HEDR T — Vi n WERBE S
BETHLOT, MEABIEEAAAIZ3 1~4:11
DR EZR L TIHFEL TWw5 EHET 22 LT
&5,

B2, BRI B Y 2EELOGRE AP EE O
[ & R TS 2SR 3 ARER 2 7 & ORI AHBABE R
BuhEIhEFELL., LrL, Ths0EIHLD
HRAERE T 2 & S BR % EREREORMEL» S
BSMIZT 2 LixTERd T, Bz, BEOGHE
Fa e ERARES MO A B T 2 HEERY b
WV, WREIDOFE EBENZ MLV B X UCRAKEE~RY b
NFEEACBEES RO EB8GhoT, %L D%
&, RSB 2 EELOME IXIZ & A EAERTER S
[N AT Th 3 I 5 AN fE < R 2R L.

4. #

S

ZRTEAEOMBRNALERFECKELEET 2
EBREABOBERZHS MICT S0, KFFE TR,
#iB { & U L0 =ZRTHE RS (Falkner-Skan-Cooke
Flow) DRI R EMINT 21T, BIRERE» /5
N B BR2 R MEE & RN AL E R & OMBERR %
AR, LUFD & 5 2 BA»HE Sz,

(1) FHFRCBOTHLICHEELI ST A =S
(K 8(c)] PWHBENALEDEHEREEFHT 287
A—=F L LTEMTHD Z Engholz, ZDORRE
LT, MENBEEOEMAMEDOR S L ZOMEICE
2 AR GEAR A IR R ME & OB OB & o T, B
FRNARLENLETH DM E S MBI HW T&
bHEWD ZENRENT,

(2) FEROHEERS» S/ 0BRSS L U
2 A AOLE W B B IR TTHE TN E D TN R E
DR VA 2NV A EFHT 20BN THS 2 &H
Sdotz, LU, KRB THIZICHEFRLZL N
T A= W SPERR L e FHIBIES S R b RV A/ Vv X
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