Solutions to Part 11

Chuestion T

Asg with all essav-type questions there will be aovarwety of answers and the marking
seivemne 5 fexiblbe as a result. With meference to the five squations mentiomes] m the
question, groups of four marks could be aamrded for:

(1] werhad desceipaon;

(i) mathematical description;

(i) indication of bow related to Navier -Stokes egoation;
(iv] application fmodelling.

Of course; any valid point seores a0 mack bt oot an additional mark if the soune
point is repeated. Some suggested answers follow (in note form)).

MNaower-Siokes cpualion

Modelling viscous fuud Sow (o conjunetion with continmity eoquutiomn
1)
@ (f::”.—l + [u V) u) = —p+ oF + 1V, { Handboalk, page 23)

Invariant forms

ﬂ(ﬂﬂ_? 4 "'FHH."’} - M [V I.I:'i') = —T.-"]'.r+.|'.lF—g¢(? W :-t:u})

Could gquote i cylimlrical fspherical coondinates and argue that certain geometries
lemsed Uhemselves to these forms.
Faler s equation

Inviscid g = 0,
Applicable awny from boundaries, for maimstream” fow

dn i
pe = 'n(.-f.'i' i |:'u1"="'|1|) e pF.

Dernowlli's equalion

Integral form of Buler™s equation ' invigcid.

For F = Wi (eonservabive body Forees) and steady and iceotational foes, of coun-
gtant. desnsity,

: 1
V(%) ~ux (¥ xu)=- }'.v?’ + Vi,

v %.-:“ + i — 0 = eonzstant along any curve in flwid
[or any or all of 3 forms given in Hagudbook phes conditions ander which they hold ).
Hagli (howr] pressoee s Low (high ) spesd.
Flow along tubes, choanmels;
Equation of ereepirg maotion
Ty =uVu
I.,.“: [incriial terms) peplected aml body Toree neglocted. Small e How,

i
Balanee between pressure ad viseons foroes, Beariogs, voller coatiog, wine coating



