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In sta bilitie s o f surfa c e ten sio n d rive n fl o w s be tw een eo u n ter- ro tatin g d isks w e re in v estig at e d by

u sin g the lin ear stability an alysis m etho d
.

T he bas ie fl o w eq u at io n s a re so lv e d by a n u m e riea l se he m e

b as e d o n a Pse u d o
一
sPeetr al Chebyshe v m eth o d

.

Th e PertU
rbat ion eq u at io n s ar e so lv ed bas ed o n a

d isc re tiZat io n us in g the C hebyshev Po lyn o m ia ls fo r ex Pan sio n o f v aria ble s
.

Fo r th e c as e o f c o un ter
一
rot at in g d isks w ith sm a ll p ran dt l n u m ber Iiq u ids (PT = 0

.

00 1 an d 0
.

0 1)
,

in stab ilities ar e Pu re ly hydro dyn
am ic

.

Th e Pe湘
rbat io n o f the te m Pe r

atu re o n the fre e surfa c e 15 n o t

im Po rt an t fo r th e in st ab ility m e ehan ism
.

Th e bifur
eat io n 15 fro m the ax isym m etr ie ste ady st ate to a

n o n
一
a x isym m etr ie ste ady state w h en n o ro tat io n 15 aPPlied

.

Th
e m o st u n sta ble m o d e 15 a statio n a ry

se eo n dary fl o w e ir eu lat in g aro
u n d a stat io n a ry hori z o n ta l ax is

.

W he n ro tat io n s
are

aPPlied
,

the

bifu rc at io n 15 fr o m the ax isym m etr ie stat e to an o sc illat o ry stat e
.

Th e m o st u n stab le m o d e beeo m e s a

tr av e lin g hyd r o dyn am ie w av e
.

Fo r Pr a n dtl n u m ber o f 0
.

1
,

the th erm o e aPillary
effe

ets o n the fr ee

su
rfa ee be c o m e re levan t fo r the o n set o f in stab ilitie s a n d the bifu re at io n m o d e d ePe n d s o n the liq u id

v o lu m e w hen n o ro tat io n 15 aPPlie d
.

Fo r Pran d tl n u m ber o f l
,

the therm o eaP illary
effe ets o n the fre e

surfa ee be eo m e im Po rt an t an d the bifu rc atio n m o d e 15 a hyd ro therm a l w av e
.

T he e ritie a l R e yn o ld s

n u m bers
are fu n etio n s o f Pran d tl n u m b er,

the as Pe c t rat io an d the ro tat io n R eyn o lds n u m ber. T he

ro tat io n R e yn o ld s n u m bers fo r the e urre n t ea leu lat io n s ar e in the ran g e o f 0 an d 10 0
.

Fo r eylin dri c a l

1iq u id brid g es
,

th e c ritic a lR eyn o ld s n u m ber e x hibits a m a x im u m at eerta in ro tat io n R eyn o ld s n um be r
.
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