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Summary '
. 7’
In this note, some of the feabures of the behaviour of foam on

a vertical surface are discussed, and an estimate is made of the
velocity at which a laycr of foam will slide. This velocity is shown
“to be less than that of a water film giving cquivalent protection against
radiant heate By applying water as foa em, 1t may thereforc be possible
to disperse it over a greater area and thus usc it more cconomically in

the protection of the surface from radiant heat. : (
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A NOTE ON THE APPLICATION OF FOAk TO VERTICAL SURFACES
by

P. H, Thomas

Introduction

In certain circumstonces foom is cbserved to stick teo .4 vertical
surface and in others to slide blOle oveor it. If the <loyer is not
too thick it will -slide in bulk over the liguid layer between the foam
layer end the solid surfeccs One would cexpect the nature of the .solid
to be an important factor influencing the foam bchavicur. For cxample
if' the sclid absorbs water or has an adsorbed film on it, the characteristic
of the liguid film adjacent to it moy be considerably affecteds  The
present note discusses only the ideal casc of a clean, smooth curfecc,
which might be cxpected to result in an overestime tc of the slldlng
'v01001ty in practical caoscse

Liquid film thicknecss

The thickness ¢f the water film betweon the fonm 'and the surfece
would be expected to be of the order of the bubble wall thickness which
mey be estimated as follows, If E is the expansion of the foom and
S 1s the specific surface of the foam, the qu.ntlty of water per unit
.surface is .. ' Since each loyer has two sides we have the bubble wall

thickness as .
: - ' R
fr - ES _ ( )

This gives velues of T of order 1077 - 107% cm and agrees oppréximately
with the values found by Penney and Blackmon (1) for the boundary liquid
layer in pipe flowe. Clearly the cffcect of surface roughncss is important
when such smoll thicknesscs are involved and it is not surprising that
_fram which mey slip on glass cen adhere 4o e rough netal cr brick surfeccs

Maximum thickness of foam lezyers moving in bulk

If the equilibrium of & vertical fomm layer of thickness "D and
WOlght.EPWg per unit.cross-section is considered (Figure 1) . . -~
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we have, fofAstcady flow, the shearing stress at the wall
) N . | .. | ‘ X
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where g is the grevitional constent
ond /ﬁuls the dun51ty of foam solution.

If the foam moves as a whole on the sﬁrface we havé
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where C\,L is the critical shearing stress of the foam.
i.ce wWith O{C. = 400 dynes/sq cm

and E=28 .
o, B

we have from equgtlon (2)1)<:'}—~' < 33 om with the obove valucs (4)
wh )

Velocity of falling foam.layer

Assuming a linear velecity gradient in the liquid layer we have the shear
stressg (1{ given by '

‘171—‘

where 2) is the vlscos:Lty of foam solution
and Up is the volocity of the foem layers
From equat:.on (1) we then have

C'I/ 2. .

Clark (2) gives the relaticn bctwceln'S and . s the critical shearing
stress of foam, as i

2 Y:SAzfiL - - - (6)

where - ¥ is'the superficial criticel sheai‘ing stress solution of foam so
that from equations (2)) (5)) and (6)
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If we put

= 3¢3 cm - the moximum value calculcoted from equation (4) for a
foam 1ayer moving in bulk -

q
.
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3 dynes/cm (C ark gives some values cf this order for solutions
of blood compound)

1

981 cn/ sec?

n

!
(8]

% = 0°010 gm em™! see™! (the viscosity of water at 20°C)
and - = 400 dynes/sq cm : ‘

we have .

v = 150 cny/sec
The velocity in scme experiments made using a glass surface with a laycr
about 1 cm thick was observed to be lgbout 15 em/sec. or about a quarter -
of that calculated from equation (3)| with|H = 1 cm.

Application to protection of surfaces from radiant heaot

The velocity calculsted above i3 much less than the falling velocities
of 1liquid layers containing the samef quantitics of water.  The mean steady
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falling velocity of a water layer of thickneps I/E, equivelent to o foam
layer of thickness D nand expansion E, may bz taken as equal %o that of a
layer of thickness %D following under gravity between two parallel plates (3)

3 - (8)
Vo - D .
v %Q{Ej .

where ~ is the kinemctic viscosity of water

Hence for D = 1 om, Vw is calculated as 1-5;3j££10n¢sec.
This is about twice the free falling velocity /2g H attaincd after
falling 10 ft. so that it is clear that a vater f2lm will flow much more
repidly than a foam loyer of equel protection to radiant heate (4) It
may therefore be possible to use viater more cconomically if applied as
foam since there will be less tendency to "run off", If the glass
surface is roughcned by the erust of dricd foam, it is possible that foams
may adhere to it.,. It must be remcmbered, hovever, that ,the minimum '
ameunt of water required to give protection from radiation is the some
whether applied as water or as foam ond it is the prcblem of coverage that
is criticales Since the thickness of a weoter film will be determined by
the local rate of application it is necessary to achicve a high degreec of
dispersion for the coverage to be sufficiently large for the layer to be
thin enough not to produce exccssive run off. Application as foam may meke
this problem easicer of sclutione.
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