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C H A P T E R  V
C O N C L U S IO N S  A N D  R E C O M E N D A T IO N S

Experim ental results o f  droplet deform ation in o scilla tory  shear have b een  
presented in th is work. Three e ffec ts  o f  drop deform ation h ave b een  studied: the 
e ffec t o f  v isco sity  ratio; the e ffect o f  tim e sca le  ratio; the e ffec t o f  elasticity .

For the oscilla tory  deform ation  o f  droplet at different v isco sity  ratios but at 
a fix ed  tim e sca le  ratio, the capillary num ber o f  the h igh  v isco s ity  ratio system  is 
higher than the sm all v isco sity  ratio system  at the sam e am plitude o f  deform ation. 
T his im p lies that the v isco sity  droplet has h igher ability  to resist the oscillatory  
deform ation  than the drop o f  lo w  v isco s ity  ratio.

For the e ffec t o f  tim e sca le  ratio w ith  G'V is all unity, the am plitude o f  
deform ation  is h igher w ith  decreasing tim e sca le  ratio. W hen the tim e sca le  ratio is  
h igh  the drop cannot adjust its e lf  fast en ou gh  so  it behaves lik e  a so lid , and a sm all 
deform ation  w ou ld  be observed. O n the other hand, for lo w  tim e sca le  ratio, the  
experim tental tim e is lon g  enough  to a llo w  the droplet to  b ehave lik e  a liquid. 
D roplet can b e deform ed easier than droplet w ith  higher tim e sca le  ratio.

For the e ffec t o f  e lastic ity , the drop that has no e lastic ity  deform s m ore  
than the e lastic  drop. The e lastic ity  o f  droplet helps to resist the oscillatory  
deform ation.

T he breakup o f  N ew ton ian  drops in  an oscillatory f lo w  is  d ifferent from  the  
steady state shear case . The breakup m ech an ism  occurs o n ly  b y  end p inching. T he  
higher o scilla tory  frequency produces m ore daughter drops than lo w  frequency. T he  
m in im u m  critical capillary num ber o f .  the h igh  frequency is  h igher than lo w  
frequency.

T he side v ie w  o f  deform ed droplet and the e ffec t o f  d istance betw een  drop  
and bottom  plate should  be further studied.
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