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CHAPTERV
CONCLUSIONS AND RECOMMENDATIONS T

The Infiuence of cisperseckprese elastioity on croplet benavior and steacly
rmrphol of immiscitle blends in smple sreanrg flow is investigated. Tre
blencs of “Boger” fluick, 1. polybutaciene “Boger” fluid/poly(cietiyl siloxare)
blencs, ad h|ghrmlewlar \ieignt polymer et blencs, 1. polystyrengthig
densny polyetiylene blends, are used for this sudy, To solte the cortritton of
choplet elesticity, all experients were camed out & afixedl visoosity ratio of around
unity. For blends of “Boger” fiLick, & the droplet{pnese elesticity increases, the
Steacl-state shape ciformetion of isolated ciroplets at fixed capillary nunter, Ga
cecreates andl the ortical capillary nuner for croplet breakup (Geort) inoreeses, The
orttical capillary nuvter for breakp (ot increases inearty with the VAeissenbery
runter of the ciroplet phese (- 1) up to avalue of id of around unity, When Aidlis
(reater tren unty, Gant seeis to approsch an asyrtotic value of 09 for high
values of Wl - Droplet wicening in tre vorticity cirection is not ooserved even a
coplet Weissenoerg nuter up o around 3 The steackystate capillary number
(Coss) ontainedl fromthe average steacly-state ciroplet Size in blends of “Boger” fluics
containing 10%ar 2%ly weight of dispersed prese is less then the valle of Gunt
ootained for an isolated croplet of the sae fluidl inthe sae metrix fiuid used inthe
blena becawetheﬂovvlnthetierd S locally highly nonuniformand non-steadly e
to the presence of oﬁﬁrdo[ietslntrewcml of ay one croplet. Gss is
found to increases rmmtmlcallyvuth the first nomal stress chfference of digersed
prese (Nd).  For high-molecular-weight polyrrer elt blends, the viscoelastic
croplets inttially ckform inthe flow cirection after startup of steaoy Shear, bk then
In reverting to a sprenical shege, and for the more elastic blend e\/emLaII
In the vortiaity direction \ith increesing capillary nunioer, the dmpl

ckfors increasingly along the vortiaity direction Tre alignment in the \orticity
cirection for highly elestic croplets lead! to large increases G, conpared with the
Nawwtonian blemh For 2%6dspersed pmse blends of high-molecular-neight
polyrrer, the values of steacl-state capllary numer (Cas) were found to Increase
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with the ratio of first nomral stress cifference of dispersed to thet of rretrix phese and
followed apover lawwith scaling exponents between 1.7 adl 19,

Although this research work provick a clearer correlation of average droplet
size with droplet elasticity under better cortrolled conditions then hes heretorore
been achieved, more exoeriments, andl especially numencal simulations of droplet
breakup andl coalesoence for fluick mockled by well cefined corstitutive equetiors,
will e nesckd to provick: further clarification arclmore precise conelatiors.
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