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In tho prosont invostigation, drag rvduction sbudices
have buwun conduected with hydropropylmothyl collulogu, HPMC
(s dorivative of tho cellulese svrioes) and with Turnue
Brothurs asbostos fibres. Beporiments with thuese additivos
have been mmaﬁm@& in tubos of 7-umn and 19~mm ddomobor,

Pipe flow owpuriments with differont solutions of
hydropropylmuthyl cullulose having coneontrations ranging
upto 2900 ppm{weight) show that thds polymer 1s a bottor
v  ugrodotion studivs show that HPMC

drag roducoer than CHE
iz shoar rogisteant, The pipe ddmmetor and polymor concun-

tration are found to infimuncee the onset Reyrolds numboyr fHT

drag reduction as woll os thoe oxtent of drag roduotion at
any RBynolds muabir. The offoet of polymor addition on tho
procoass of transition Las boon investigated with tho holp of
o apacinlly constructod wator-tablo spparatus. Ths lomation
and growth of turbulent spots in polymuric solutions of

boun studicd at vardious ploate

difforont conceontrations hasg
inelinations, Addition of thia polymur to wator is found
to affuet thy procoss of transition from lLaminar to turbu-
lunt flow.

A functionpl rolntionshdp for the onset of drag
roduction in polym.rie solutions has boeun durived anolytl-
cully by assuming ‘mrm*w modol for tho vigeoulastle bye
haviour of tho solution, This andysis indleatos thut
the ineoption of drug reduction 18 o functdon of thoe



(iv)

tube diametur, the voloelty grodicnt in thoe wall rogion and
the fdrst normel stress difforonce in the polymuerice solution.
Lxpurimental ruesults on the onsut of drag ruduction,thot are
ruported in the litoroturc as wull ag the prosent rooul by, are
gxplained on the Lasis of this mnoalysis.

In ordor to overcome the alfficulbty of mochanical
dugrndation of tho highly cffuctive Durnoer Brothors osbostos
fibres, injuction tuchnigue has boon adopted to introduco
thoe fibrus into the flow. It is found that injuction of
thueg. fibros at tho boundary and at the eontroeline of the
pipu careying wvator rusults in thoe realization of drag
r.duction veen vith the troco quantitios of the fibro., The
onsot phunomenon is found to bo absont with the injoetlion
tochniguo., A compardgson of the prusent results with thwsc
obtainud with a howogonoous systow of [lbre suspensions
indicabus thot tho injeetion tochndque 18 superiol in torms
of drug roduction., Murther, on compnring thu twe altuornnto
wodes of injuetion onu finds that thu boundary injuction of
large ospuet rotio halr-like asbostos fibros rosults in
bottur drg reduction undor ldonticnl conditions of flow,

gmorgise has boon lrvostigutod with a mixed polymor-
fibry systom. Injuction of fibrus both ot thu boundary and
at the controline of turbulont flow of a carricr fluid
contalning dilute concontration of hydropropylmuthyl
eollulose cahibits tho oxdstanco of thoe aynurglistic offvet.
Thig uffeet i3 found to be more pronounced with the boundary

injuetion mothod,
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The mochanism of drog rvduction by TB nsbustos
fibre suspuenglons hoas boen invwestignted.  The voloclty pro=-
filus howe boon mensured, in fibre muspensions s woll as in
a mixod polymar«{ibro gystom, wsing a purge lapnet probo,
Thesy moasurenmonts indieﬁtm thut tho proscneg of the chryso-
tile nsbostos fibres in wator ruducos tho momontum transfor
nbility of thue {low in the turbulent coro thureby uxhibiting
drag roduction, Howovery the rugion botwoeon the pipe wall
and tho outer loyer of bthe buflfor zono La found to romain
unaf focted. The moasurud veloelty profilus indlentu that
this reduction in mementum transfor, dus to the prusunce of
the fibros, is grostor in thu case of tho boundnry injoetion
muthod for the sy conditions of flow,

The owonsurad voloclty profiles for o mixoed polymer-
fibru aystem show that tho prusciee of the polym:r has no
ol fuet on Lhe momenum transfor ability of o given fibrous
suspunsion in the turbulent cors. In foct, the combination
of the polymur and fibres in o mixed systom rosults in
furthur thickoning of thy viscous subluayor, This indicoatos
that the vlfuectiveness of tho polyrer hag buen onhancoed by
the prosuncs of tho fibrus,

Bxpurimental dats on the flov charactoristics of
diffoeront drage-rodueing systome have boon ecomparued in
order to made somue guontltative concluzions rogording the

mwehandiom of dreag reduction in dilfvront aystoms,
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