6.105

6.105 An incompressible Newtonian fluid flows steadily between )
two infinitely long, concentric cylinders as shown in Fig. P6.105. Fixed wall~_
The outer cylinder is fixed, but the inner cylinder moves With a lon- /L2 L L e 2aeecy
gitudinal velocity V, as shown. The pressure gradient in the axial
direction is —Ap/{. For what value of V;; will the drag on the inner
cylinder be zero? Assume that the flow is laminar, axisymmetric,
and fully developed.

I A Tl o o o o o o o o A A f/lilf/lilaﬂo

FIGURE P6.105

Eﬁagé:é» d"j""?; Which was d'edet'ﬂfxd for flow M Clreular 'ﬁtbe_t.;
applies 1n The anndlar reguwen. Thus,

A& £ 2
V3 = ?}“/2-5),4- + ¢ hnr + ¢ (1)

Wi7n 5@&!}#&*@ conditions | b= Y320, and r=r., v =V,
1t follows That:

}

o & FRE Yu*

©F 4 azu);}; « ¢ dnp + G Sl
I/ Z

\é: '%}{ (f—i)}; + C.J,PH#:--!-(::_ (3)

Suéyl'mr.f E‘EJZJ £rom Eﬁ',(:?} o obtain

¥ b
Vs () (r>-17) s e 80 3
Se ﬂhf - &
{ ~ g (21005
S 2n e

'
The dmj on The /hney Cy/:hd‘er will be zevo IF

(f;f ).l—r-r-‘- =4

S/nc Vv s
i ﬁ-%:%(%r i—f‘) (Eg. ¢.r26)
Gnd wiTh 708 Jt Kollows That

. J Uz
’Z;'f- o

(E.or.«"i. ,.}

6-115




6./05 (Cont )

Drlfcérfnf:é,ée Eg.f:') i T rcsPecf to r fto obtun

IVy _ L 28 )e - ]
PV F
So That 2t p= r:
(7,:) “L[I 3 ) + oIS J
b2/ #* Zp . fn_’;-f-

Thm} 10 ordey for The clrag o be zero,
2L )b+ ﬂ‘%/az)[" s, B

b-116




