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Stability of Free-Convection Boundary Layer over a Wedge

Takashi WATANABE, Hideo TANIGUCHI and Katuyuki KANO

Laminar free convection boundary layer flow along a porous wedge which is maintained at a
uniform heat-flux have been studied theoretically. Boundary layer equations for the basic steady
flow are solved numerically using an efficient finite-difference method in combination with an
iterative method. The temporal neutral stability theory for wavelike disturbance of Tollmien-
Schrichying type are then presented for the velocity and temperature functions. The corresponding
eigenvalue problem for the disturbance amplitude functions is also solved numerically. The neutral
stability curves and the disturbance amplitude of the velocity or temperature are given for some
values of wedge angle parameter #, suction/injection parameter & and modlﬁed Grashof number G.
The Prandtl number P7 is taken to 0.73 throughout this paper.
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Fig. 10 Neutral stability curves for s(0)=0, £=0,
Pr=0.73

1.2

£=-02
1.0 -
0.1

08 |

]
0.6 |-

04

0 200 400 600 800
G .

Fig. 11 Neutral stability curves for m=0.014 1 and
Pr=0.73

ENETNDOHEECOVTHEREEZES0)=08 L U
s(0)=01BY B ILEMHBEZFARICRLT WS,
& D AEEPFEROFEOFIMBRII IO >0
HEORIICTEET 22 ik b, s(0)=0 OB R&M
KB BZEEWENTT, M2 KRdABR2EIZLT
HAZLRBECEREDOOMBEIES L, HC
EEUAOZEHEZ T ZNE TOMEIZ B TIETER
WOWTHWVELEBE SR TR, KEFTICBWTIX
ZOEBTOMMBE LR, TRTOEIZ BT 537
HERD D ZEBTE, /0, M2 IKRTER
Ft s(0)=0 X BIF 2 LEMBICB VT, Hb 2B
LTCHadl3Ec 28>0 sr 5,
GEEBITICB O THREL x SEEEES TR

— 106 —

NII-Electronic Library Service



UK S BENTEREOZEN 3247

1.2 T T LI ——
------- Uncoupled solution ‘_,,——""'
LoF 5°(0)=0
08 F —— s(0)=0 4
3
0.6 |- 1
B
0.4 | .
o2bfA A T .
o ——
QO(» 100 200 300 400
G
Fig.12 Neutral stability curves for m=0.0909, £=0
and Pr=0.73
12 T L] 1 1
5°(0)=0
LOF —— 50)=0 7
0.8
3
0.6 .
0.4 .
0.2 ]
0.0 1 t =
0 100 200 300 400 500
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WEIATREERLR D,

(3) BFEBTHIRIVIEEIT, TAAKRHL %
EFRES BB E DB a=02 BB W TR S 5
ARTE G EET 5, BRI T AR TE G 1x <

BUVEAB L UVBOAAEIGSERT 2L RKERkD,
RROLEFERIIHEAL, WHELE &N ERT 2 L
G l3/hez ), MNOREBERIZRS 25, EHAQ
=30° DHFHWDOVWTEZ B EBAARHBUBNERL
BOBED Ge=118 X L, WA AIRE £=0.2 D
Bl Ge=436, R LR ¢=—02 OB E 1T G=45
%D, ki, HEBRICEOTREL & 5B
a D/NEVBE I THRNOTRECKE RBELRIT
EP

(4) Uz o28LEER LUU x5 ELIEE ORI
&0, EREROBEESAAOEMEARTHNOTRZEM
REREERRITT,

(5) BAFEPEOBS L +HDICKEVEEIIOW
TOREMBEERD, BREVPFROEGE OREHR
OFFHE EHS 2 LTz,

BV, KRBT ENTBEFRERE £&F
ERFECHELERT.
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