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S;GO=&XO=IOFG;TO>&JF&G<O&K:F:KO=&>:MHGJ:F&iQ=:K&MOQG&G:&=JT<GD&C[th&N[th&E[t&;F9&W[tjA&&

(<O& JK;TO>& ;=O& G;]OF& JKKO9J;GOM?& ;QGO=& Q:;KJFTA& (<O& >G;LJMJG?& JFI=O;>O>& SJG<&

K:F:9J>XO=>JG?&iN[&t&;F9&E[&t&;=O&G<O&K:>G&>G;LMO&iQOS&KJFHGO>jj&

!

!

!

!

!

1mm 



!

!

! gj!

BAB #,4,)2("/4&/1&0/4/-"'.,)',&'2.&1/20'&

!

BABA@ (<O&KJMMJQMHJ9JI&>OG6HX&
S5&!()%!,%+%&.(*5+!5:!75+5;*1H%&1%!:5.71!/%!21%;!.!7*99*:92*;*4!:95/O:54211*+,!

(%4)+*@2%! MB%4(*5+! XI"I"NI! J)%! 45&&%1H5+;*+,! 1%(O2H6! 1)5/+! *+! S*,2&%! jIc\6!

45+(.*+1! (/5! 1'&*+,%! H27H1! /)*4)! .&%! 45++%4(%;! (5! ()%! :5.7*+,! ;%$*4%! MJO

32+4(*5+! 7.;%! *+! H59'4.&-5+! -95481! /*()! .+! *++%&! 4).++%9! ;*.7%(%&! 5:! h"\!

7*4&57%(%&1NI!!!

!

!

!
1JTH=O&BA@[D&'OG6HX&Q:=&G<O&TOFO=;GJ:F&:Q&K:F:9J>XO=>O&Q:;K>D&(S:&>?=JFTO&XHKX>&9OMJUO=&

G<O&K:F:KO=&>:MHGJ:F&iI:MMOIGO9& JF&;&>O;MO9&>?=JFTOj&;F9&FJG=:TOF&;G&I:F>G;FG& QM:S&=;GO&

JFG:&;&(6pHFIGJ:Fh&S<O=O&G<O&T;>&G<=O;9&L=O;]>&HX&JFG:&O^G=OKOM?&K:F:9J>XO=>O&LHLLMO>A&

-JQQO=OFG&L=O;]&HX&=OTJKO>&;=O&:L>O=UO9&9OXOF9JFT&:F&G<O&QM:S&=;GO&=;GJ:A&;j&0JMMJQMHJ9JI&

>OG6HXh&Lj&(6pHFIGJ:FA&

!

!

BABAC +;MJL=;GJ:F&:Q&G<O&KJMMJQMHJ9JI&9OUJIO&&
0+! 5&;%&! (5! 4.9*-&.(%! ()%! :5.7*+,! ;%$*4%! /%! 21%;! 1*7H9%! .@2%521! 12&:.4(.+(!

1592(*5+1!M45+(.*+*+,!c\\\!_<_!5:!G2(%+159!PJccN!.1!.!&%:%&%+4%!1'1(%7I!P!)*,)!

12&:.4(.+(! 45+4%+(&.(*5+! *1!+%%;%;! (5! 45$%&! .99! ()%! :5.7! *+(%&:.4%1! 12::*4*%+(9'!

&.H*;9'I! J)%1%! 1592(*5+1! ).$%! 4%&(.*+9'! 95/%&! $*1451*(*%1! ().+! ()%! ('H*4.9!

75+57%&! 1592(*5+1! /%! .&%! /5&8*+,! /*()I! Y2(6! 1*+4%! ()%! $*1451*(*%1! 5:! ()%!

75+57%&! 1592(*5+1! 4).+,%!/*()! ()%*&! 4)%7*4.9! 457H51*(*5+6! .+;! 1*+4%!/%! ;5!

+5(!8+5/!%>.4(9'!()%!:*+.9!457H51*(*5+6!/%!;%4*;%;!(5!21%!/.(%&!.1!.!&%:%&%+4%!

1'1(%7! (5! 2+;%&1(.+;! ()%! :2+;.7%+(.9! -%).$*52&! 5:! ()%! ;%$*4%I! L1*+,! ()*1!

2+;%&1(.+;*+,6! /%! 4.+! H&%;*4(! *(1! H%&:5&7.+4%! :5&! 1592(*5+1! 5:! ;*::%&%+(!

$*1451*(*%1!:&57!H)'1*4.9!.&,27%+(1I!

!

a) Foaming set-up 

b) T-junction 



!

!

! gh!

F%!*+$%1(*,.(%;!()%!75+5;*1H%&1*('!.+;!()%!;%H%+;%+4%!5:!()%!5-(.*+%;!-2--9%!

1*Q%!5Y!5+!()%!,.1!.+;!9*@2*;!:95/!&.(%16!L,!.+;!L96!&%1H%4(*$%9'I!F%!:*&1(!$.&*%;!

()%! 9*@2*;! :95/! &.(%! L9! :5&! ;*::%&%+(! :*>%;! ,.1! :95/! &.(%1! .+;! /%! %1(*7.(%;!

@2.9*(.(*$%9'!()%!75+5;*1H%&1*('!5:!()%!5-(.*+%;!:5.7I!J)%!&%129(1!.&%!H&%1%+(%;!

*+!S*,2&%!jIcc!*+!:5&7!5:!.!H).1%!;*.,&.7!/)*4)!1)5/1!.!/%99O;%:*+%;!Q5+%!ML,{

L9{452H9%1N! *+! /)*4)! 75+5;*1H%&1%! :5.71! 4.+! -%! &%9*.-9'! .+;! &%H&5;24*-9'!

,%+%&.(%;! M(2&@25*1%! H5*+(1N! M1%%! .HH%+;*>! Y! :5&! 75&%! ;%(.*91NI! K2(1*;%! ()*1!

.&%.6!()%!:5.71!.&%!%*()%&!-*O!5&!H59';*1H%&1%I!0+!H&*+4*H9%6!5+%!4.+!.915!45+(&59!

()%! :*+.9! 9*@2*;! 45+(%+(! 5:! ()%! :5.7! M:&57! -2--9'! 9*@2*;! (5! )%>.,5+.99'! 4951%O

H.48%;!-2--9%1!(5!;&'!:5.7N!-'!4)551*+,!.+!.HH&5H&*.(%!:95/!&.(%!&.(*5!/*()*+!

()*1!Q5+%I!V5/%$%&6!.1!*1!*+;*4.(%;!-'!()%!;.1)%;!9*+%!*+!S*,2&%!jIccI.6!/*()!52&!

;%$*4%!/%!;5!+5(!7.+.,%! (5!;*&%4(9'! ,%+%&.(%! :5.71!/*()! 9*@2*;! :&.4(*5+1! 9%11!

().+! "jp! M)%>.,5+.99'! 4951%OH.48%;! -2--9%1NI! J)*1! *1! ;2%! (5! ()%! :.4(! ().(! ()%!

+.&&5/! 4.H*99.&'6! *+! /)*4)! ()%! -2--9%1! .&%! ,%+%&.(%;6! *1! 45++%4(%;! (5! .! $%&'!

9.&,%! 4).++%9I!V5/%$%&6!/%!%.1*9'! ,%+%&.(%! 95/O;%+1*('! :5.71!-'!;&.*+*+,! ()%!

9*@2*;! :&57! )*,)%&! ;%+1*('! 5+%1I! 0:! ()%! D)'7A&! ,%+%&.(*5+! 5:! ;&*%&! :5.71! *1!

+%4%11.&'!.(!157%!H5*+(!5:! ()*1!H&53%4(6!/%!+%%;! (5!.;.H(! ()%!;%$*4%!,%57%(&'!

M1%%!:5&!%>.7H9%!B%4(*5+!hIdNI!F%!8+5/!:&57!()%!9*(%&.(2&%!().(!/*()!.HH&5H&*.(%!

;%$*4%!,%57%(&*%1!5+%!4.+!,5!;5/+!(5!9*@2*;!:&.4(*5+1!5:!.!:%/!H%&4%+(!lcXmI!

!

!
!
1JTH=O& BA@@D& .<;>O& 9J;T=;K& :Q& G<O& K:F:9J>XO=>JG?& :Q& Q:;K>& TOFO=;GO9& H>JFT& G<O& QM:S6

Q:IH>>JFT&9OUJIOA&(<O&I:FGJFH:H>&X<;>O&J>&;F&;PHO:H>&>:MHGJ:F&:Q&G<O&>H=Q;IG;FG&$HGOF>:M&

2(&@@&;G&@[[[&+0+h&;F9&G<O&9J>XO=>O9&X<;>O&J>&;J=A&;j&(<O&LMHO&9;><O9&MJFO&=OX=O>OFG>&G<O&

MJKJG& LOGSOOF& G<O&LHLLM?& MJPHJ9>& ;F9&SOG& Q:;K>& I:KX:>O9&:Q& <O^;T:F;MM?& IM:>O6X;I]O9&

>X<O=JI;M&LHLLMO>&iCBt&MJPHJ9&Q=;IGJ:FjA&5OM:S&G<J>&MJKJGh&;&9=?&Q:;K&J>&:LG;JFO9&SJG<&G<JF&

MJPHJ9& QJMK>&LOGSOOF& G<O&LHLLMO>&S<JI<&;=O&IM:>OM?&X;I]O9A&Lj&(<O&>;KO&X<;>O&9J;T=;K&

JF9JI;GJFT&G<O&G=;F>JGJ:F&i9;><O9&MJFOj&LOGSOOF&G<O&>PHOOmJFT&;F9&G<O&9=JXXJFT&=OTJKOA&

!

!

0+!52&!4.1%!/%!%+452+(%&!(/5!;*::%&%+(!:95/!&%,*7%16!/)*4)!.&%!;%14&*-%;!-'!()%!

1.7%!:2+;.7%+(.9!H5/%&!9./!MB%4(*5+!XI"IbN!-2(!/*()!;*::%&%+(!%>H5+%+(1I!J)%!

;.(.! :5&! :95/! &.(%1! *+! -%(/%%+! ()%1%! %>(&%7%! 4.1%1! 45+1*1(! 5:! (/5! 1%4(*5+1!

;%14&*-%;! -'! %.4)! 5:! ()%1%! H5/%&! 9./16! .1! *1! $*1*-9%! *+! S*,2&%! jIc".I! <5&%!

@2.+(*(.(*$%9'!/%!:*+;!()%!:5995/*+,!:*((*+,!H.&.7%(%&1A $!n!\Ifg!±!\I\b!77!.+;!



!

!

! gf!

%!n!\I"X!!±!\I\c!:5&!()%!1@2%%Q*+,!&%,*7%6!.+;!$!n!\Ihd!±!\I\c!77!.+;!%!n!\Idj!!±!
\I\X!:5&!()%!;&*HH*+,!5+%I!J)%!(/5!%>(&%7%!4.1%1!M95/!,.1!.+;!9*@2*;!:95/!&.(%1!

:5&! ()%!1@2%%Q*+,!&%,*7%!�-92%! 9*+%�!.+;!)*,)!,.1!.+;! 9*@2*;! :95/!&.(%1! :5&! ()%!

;&*HH*+,! &%,*7%! �H2&H9%! 9*+%�! MB%4(*5+! XI"IXN! .&%! 1)5/+! *+! S*,2&%! jIc"-I! P1!

%>H%4(%;6!/%!5-1%&$%!-2--9%!1*Q%1!17.99%&!().+!()%!4.H*99.&'!;*.7%(%&!M\Ih!77N!

:5&!()%!;&*HH*+,!&%,*7%1!.+;!-2--9%!1*Q%1!9.&,%&!().+!()%!4.H*99.&'!;*.7%(%&!:5&!

()%!1@2%%Q*+,!&%,*7%I!!

!

!

!
1JTH=O&BA@CD&+;MJL=;GJ:F&:Q&G<O&Q:;KJFT&>OG6HXA&1:=&;&QJ^O9&T;>&QM:S&=;GOh&SO&9OGO=KJFO&G<O&

OQQOIG&:Q&MJPHJ9&QM:S&=;GO&:F&G<O&LHLLMO&>JmOA&;j&(<O&9;G;&;=O&OFUOM:XO9&L?&GS:&K;JF&X:SO=&

M;S>& I:==O>X:F9JFT& =O>XOIGJUOM?& G:& G<O& >PHOOmJFT& =OTJKO& iLMHO& MJFOj& ;F9& G<O& 9=JXXJFT&

=OTJKO&iXH=XMO&MJFOjA&Lj&(<O&GS:&X:SO=&M;S>&I:==O>X:F9JFT&G:&G<O&GS:&9JQQO=OFG&=OTJKO>A&

!

!

BAR ./$%0,)"'2("/4& 24-& /)-,),-& ./$%0,)"',-& 1/20&
'()*+(*),'&

!

J)%! BPC! :5.71! ,%+%&.(%;! 21*+,! ()%! 7*99*:92*;*4! ;%$*4%! MB%4(*5+! jIjIcN! .&%!

4599%4(%;! *+! 45+(.*+%&1!5:!;*::%&%+(! 1).H%1I!F%! :52+;! ().(! ()%! :5.7!,%+%&.(*5+!

/5&81!$%&'!&%9*.-9'!.+;!().(!()%!:5.71!.&%!$%&'!1(.-9%!MS*,2&%!jIcXNI!#>.7H9%1!5:!

H59'7%&*1%;!:5.71!.&%!H&%1%+(%;!5+!S*,2&%!jIcbI!

!

!

!

!

a) b) 



!

!

! gg!

!
1JTH=O& BA@ND& 0:F:9J>XO=>O& MJPHJ9& Q:;K& TOFO=;GO9& H>JFT& :H=& KJMMJQMHJ9JI& (6pHFIGJ:F&

i'OIGJ:F&BABA@j&SJG<&T;>&;F9&MJPHJ9&QM:S&=;GO>&OPH;M&G:&CW&KMZ<A&1:;K>&;=O&TOFO=;GO9&Q=:K&

G<O& 9OT;>>O9&K:F:KO=& >:MHGJ:F& I:FG;JFJFT& G<O& JFJGJ;G:=A& ;j& (S:& M;?O=>& :Q& LHLLMO>A& /FO&

I;F& >OO& G<=:HT<& O;I<& LHLLMO& Q=:K& G<O& HXXO=& M;?O=h& G<O& G<=OO& LHLLMO>& Q=:K& G<O& M;?O=&

HF9O=FO;G<A&Lj&/FO&M;?O=&:Q&OPH;M6>JmO&LHLLMO>A&

&

!

J)%! :5.71! /%&%! 4599%4(%;! -'! ,.()%&*+,! ()%! -2--9%1! *+1*;%! .HH&5H&*.(%!

45+(.*+%&1I!J)%!-2--9%1! :%99!;5/+!1H5+(.+%5219'! :&57!()%!%>*1(!4).++%9!5:! ()%!

7*99*:92*;*4! ;%$*4%! 2+;%&! ()%! %::%4(! 5:! ,&.$*('I! J)%'! /%&%! 9%:(! (5! 1%9:O5&,.+*1%!

*+1*;%!()%!45+(.*+%&16!*+(5!5+%6!(/5!.+;!()&%%!9.'%&1!/)*4)!.&%!()%+!H59'7%&*1%;!

2+;%&!LqI!!F%!:52+;!().(!()%!:5.7!1(&24(2&%1!H59'7%&*1%!$%&'!/%99!/*()*+!.!:%/!

7*+2(%1!SJG<:HG& M:>>&:Q& >G=HIGH=OI! 0+! :.4(6! ()%! 159*;! :5.71!H&%1%&$%! ()%! 1.7%!

1(&24(2&%!5:!()%!*+*(*.9!9*@2*;!:5.7I!#>.7H9%1!5:!()%1%!1(&24(2&%;!12H%&.-15&-%+(!

H59'7%&!:5.71!.&%!H&%1%+(%;!*+!S*,2&%!jIcb!/)%&%!*(!*1!.HH.&%+(!().(!()%!:5.71!

).$%!751(9'! 5H%+O4%99! 1(&24(2&%1I! K:! H.&(*429.&! *+(%&%1(! *1! ().(! 5+%! 5:! 52&! 8%'!

,5.91!/.1!45+:*&7%;A!()%!H%&*5;*4*('!5:!()%!:5.7!1(&24(2&%!%+12&%1!H%&*5;*4*('!*+!

75&%! 7*4&5145H*4! 1(&24(2&.9! H&5H%&(*%1I! S5&! %>.7H9%6! ()%! ;*7%+1*5+1! 5:! ()%!

)59%1! 4&%.(%;! *+! ()%! :*971! .&%! ()%! 1.7%! :5&! .99! ()%! :*971!/*()*+! ()%! 1.7%! :5.7!

1(&24(2&%1! M457H.&%! (5H! 9%:(! .+;! (5H! &*,)(! 5:! S*,2&%! jIcbNI!<5&%5$%&6! ()%! )59%!

;*7%+1*5+1! .&%! 9*8%9'! (5! -%! :*+%O(2+%;! -'! H&5H%&9'! .;321(*+,! ()%! H)'1*45O

4)%7*4.9!H.&.7%(%&1!5:! ()%!1592(*5+1!.+;!()%! 9*@2*;! :&.4(*5+!5:! ()%! 9*@2*;! :5.7!

(%7H9.(%I! S5&! %>.7H9%6! :5.71! /*()! )*,)%&! 9*@2*;! 45+(%+(16! /*()! )*,)%&! 9*@2*;!

$*1451*(*%1! 5&! :5.71! /)*4)! 159*;*:'! 75&%! &.H*;9'! M)*,)%&! *+*(*.(5&!

45+4%+(&.(*5+1N!1)529;!).$%!17.99%&!)59%1!*+!()%!:*971I!K+%!1)529;!%$%+!-%!.-9%!

(5!,%+%&.(%!4951%;O4%99!:5.71I!

!

F%!;*;!+5(!5-1%&$%!H).1%!1%H.&.(*5+!-%(/%%+!/.(%&!.+;!H59'7%&6!.1!&%H5&(%;!

-'!:%&U7!V+%!57'!j7&! :5&!()%!H&%9*7*+.&'!1(2;*%1!:5&!()*1!/5&8!lcbmI!F%!-%9*%$%!

()*1! (5! -%! ;2%! (5! ()%! :.4(! ().(! /%! 7.+.,%! (5! /5&8! /*()! 724)! 95/%&! /.(%&!

45+(%+(1!.+;!.!H59'7%&*1.(*5+!1(&.(%,'!/)*4)6!()&52,)!()%!+%2(&.9*1.(*5+6!.995/1!

()%!*+(%,&.(*5+!5:!724)!9.&,%&!@2.+(*(*%1!5:!/.(%&!*+!()%!H59'7%&!+%(/5&8I!<24)!

75&%! ;%(.*9%;! .+;! 1'1(%7.(*4! *+$%1(*,.(*5+1! .&%! +%%;%;! (5! *+$%1(*,.(%! ()%1%!

8*+;1!5:!@2%1(*5+1I!!

!

!

!



!

!

! c\\!

!

!

!
!!!!!!!!!!!!!!
1JTH=O& BA@ED& GS:& M;?O=>& :Q& >HXO=;L>:=LOFG& X:M?KO=& K:F:9J>XO=>O& Q:;K>A& (<O& HXXO=&

JK;TO&><:S>&K:F:M;?O=>&:Q&K:F:9J>XO=>O&>:MJ9& Q:;K>&SJG<&;F&:XOF6IOMM&>G=HIGH=OA& &(<O&

L:GG:K&JK;TO&X=O>OFG>&GS:&M;?O=>&:Q&LHLLMO>&iMOQGD&:HGO=&M;?O=&;F9&=JT<GD&JFFO=&M;?O=jA&(<O&

Q:;K&I:F>O=UO>&JF&L:G<&I;>O>&JG>&>G=HIGH=O&;QGO=&X:M?KO=J>;GJ:FA&&

!

!

0+! 5&;%&! (5! 5-(.*+! ()&%.;16!/%! 4599%4(%;! ()%! ,%+%&.(%;! :5.71! *+! +.&&5/! (2-%1!

/)%&%!()%'!5&,.+*1%!2+;%&!45+:*+%7%+(I!F%!5-1%&$%;6!.1!1)5/+!*+!S*,2&%!jIcd6!

;*::%&%+(!-2--9%!1(&24(2&%1!/)*4)!$.&'!/*()!(2-%!;*.7%(%&1I!!

!

!

!

!

!

!



!

!

! c\c!

!

1JTH=O&BA@WD&(<=O;96MJ]O& Q:;K&>G=HIGH=O>& Q:=KO9&L?&X:M?KO=J>JFT&HF9O=&I:FQJFOKOFG& JF&

GHLO>&:Q&9JQQO=OFG&9J;KOGO=>&i;j&CKKh&iLj&NKKA&-JQQO=OFG&LHLLMO>&X;GGO=F>&;=O&:L>O=UO9&

i;j&mJTm;T&>G=HIGH=Oh&iLj&K:F:9J>XO=>O&=;F9:K&>G=HIGH=O&

!

!

!

J)%!75+57%&!1592(*5+!;&.*+1!/)*9%!,%+%&.(*+,!()%!:5.7I! !F%!%>(&.4(%;!/*()!.!

+5QQ9%!()%!;&.*+%;!9*@2*;!()%+!/%!H59'7%&*1%;!()%!:5.7!:5&!c!7*+I!P+!%>.7H9%!

5:!.!H59'7%&*1%;!:5.7!*1!1)5/+!*+!S*,2&%!jIcdI!P9()52,)!()%!;&.*+%;!9*@2*;!).1!

-%%+! &%75$%;! M1248%;! /*()! .! 1'&*+,%N! -%:5&%! H59'7%&*1.(*5+6! ()%! ;&.*+.,%!

45+(*+2%1!;2&*+,!()%!H59'7%&*1.(*5+!1(%H!M.9()52,)!$%&'!1)5&(!1(%HN!.+;!.!+5+O

:5.7%;!-5((57!H).1%!*1!5-(.*+%;I!!!

!



!

!

! c\"!

!!!!!!!!!!!!!!!! !
1JTH=O& BA@BD& N-& Q:;K>& :LG;JFO9& L?& X:M?KO=J>JFT& ;& Q:;K& I:FG;JFO9& JF& ;& L:GGMOA& ;j&

X:M?KO=J>O9& Q:;K&JF& G<O&K:HM9A&Lj& Q:;K&O^G=;IGO9& Q=:K&G<O&K:HM9A&(<O& Q:;K&I:F>O=UO>&

G<O&K:HM9& ><;XOA& (<O& Q:;K& ><=JF]>&S<OF& G<O&K:HM9& J>& =OK:UO9h& 9HO& G:& OU;X:=;GJ:F& :Q&
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(;LMO&YA@: Calibration of T-junction using Water + Fairy in a channel of 1mm width  
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Qgaz(ml/

h)

Qliq(ml/h) Qgaz/Qliq L(cm) Nbre de 

bulles

D(mm) Monodisp

erse

L(cm) Nbre de 

bulles

D(mm) Monodisp

erse

L(cm) Nbre de 

bulles

D(mm) Monodisp

erse

Moyenne Ecart 

type

25 50 0,5 0,878 6 1,46 ~ 1,303 9 1,45 ~ 0,941 7 1,34 ~ 1,417 0,213066

50 50 1 1,261 8 1,58 X 1,235 10 1,24 X 1,823 12 1,52 X 1,447 0,580721

100 50 2 1,627 10 1,63 X 2,044 13 1,57 X 1,457 9 1,62 X 1,607 0,102866

200 50 4 0,928 5 1,86 X 2,038 11 1,85 X 1,659 9 1,84 X 1,85 0,032

400 50 8 2,617 12 2,18 X 1,951 9 2,17 X 1,59 7 2,27 X 2,207 0,176242

800 50 16 1,482 6 2,47 ~ 1,271 5 2,54 ~ 1,261 5 2,52 ~ 2,51 0,115378

25 100 0,25 1,329 7 1,9 ~ 1,486 8 1,86 ~ 1,304 7 1,86 ~ 1,873 0,073901

50 100 0,5 2,148 11 1,95 ~ 3,831 19 2,02 ~ 3,87 19 2,04 ~ 2,003 0,151226

100 100 1 4,004 18 2,22 X 3,801 17 2,24 X 3,417 15 2,28 X 2,247 0,097762

200 100 2 2,215 10 2,22 X 3,93 16 2,46 X 3,433 14 2,45 X 2,377 0,434462

400 100 4 3,352 12 2,79 X 2,564 9 2,85 X 3,748 13 2,88 X 2,84 0,146642

800 100 8 2,293 7 3,28 ~ 3,495 10 3,5 ~ 3,088 9 3,43 ~ 3,403 0,359674

25 200 0,125 0,927 7 1,32 ~ 1,98 14 1,41 ~ 0,841 6 1,4 ~ 1,377 0,157852

50 200 0,25 1,534 10 1,53 ~ 1,086 7 1,55 ~ 1,557 10 1,56 ~ 1,547 0,048881

100 200 0,5 2,843 17 1,67 X 2,204 13 1,7 X 2,362 14 1,69 X 1,687 0,048881

200 200 1 3,089 17 1,82 X 2,419 13 1,86 X 2,873 16 1,8 X 1,827 0,097762

400 200 2 1,701 8 2,13 X 0,855 4 2,14 X 0,923 4 2,31 X 2,193 0,323712

800 200 4 1,858 7 2,65 ~ 2,055 8 2,57 ~ 1,855 7 2,65 ~ 2,623 0,147802

100 25 4 1,843 8 2,3 ~ 0,94 4 2,35 ~ 1,586 7 2,27 ~ 2,307 0,129326

100 50 2 2,189 12 1,82 X 1,959 11 1,78 X 2,329 13 1,79 X 1,797 0,066613

100 100 1 1,669 10 1,67 X 1,861 11 1,69 X 1,375 8 1,72 X 1,693 0,080532

100 200 0,5 2,497 19 1,31 X 1,519 11 1,38 X 1,233 9 1,37 X 1,353 0,12115

Volume de liquide injecté (mL)

2 5,5 9
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(;LMO&YAC: Calibration of T-junction using Water + Fairy in a channel of 1.25mm width  

!

 

 

 
(;LMO&YAN: Calibration of T-junction using Glycerol + Fairy in a channel of 1.25mm width  
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Qgaz(ml/

h)

Qliq(ml/h

)

Qgaz/Qli

q

L(cm) Nbre de 

bulles

D(mm) Monodis

perse

L(cm) Nbre de 

bulles

D(mm) Monodis

perse

L(cm) Nbre de 

bulles

D(mm) Monodis

perse

Moyenne Ecart 

type

25 50 0,5 1,415 8 1,77 ~ 1,432 8 1,79 ~ 1,41 8 1,76 ~ 1,773 0,04888

50 50 1 1,329 7 1,9 X 1,583 8 1,98 X 2,18 11 1,98 X 1,953 0,1478

100 50 2 1,264 6 2,11 X 1,546 7 2,21 X 1,623 7 2,32 X 2,213 0,33613

200 50 4 1,811 7 2,59 ~ 1,565 6 2,61 ~ 1,596 6 2,66 ~ 2,62 0,11538

25 100 0,25 1,283 8 1,6 ~ 1,29 8 1,61 ~ 1,397 9 1,55 ~ 1,587 0,10287

50 100 0,5 1,24 7 1,77 X 1,747 10 1,75 X 1,185 7 1,69 X 1,737 0,13323

100 100 1 1,523 8 1,9 X 1,475 8 1,84 X 1,88 10 1,88 X 1,873 0,09776

200 100 2 1,492 7 2,13 X 1,705 8 2,13 X 1,98 9 2,2 X 2,153 0,12933

400 100 4 1,262 5 2,52 ~ 1,452 6 2,42 ~ 1,236 5 2,47 ~ 2,47 0,16

25 125 0,2 0,781 5 1,56 ~ 1,165 7 1,66 ~ 0,8 5 1,6 ~ 1,607 0,16106

50 125 0,4 1,162 7 1,66 X 1,318 8 1,65 X 1,052 6 1,75 X 1,687 0,17624

100 125 0,8 1,461 8 1,83 X 1,475 8 1,84 X 2,577 14 1,84 X 1,837 0,01848

200 125 1,6 2,467 12 2,06 X 1,434 7 2,05 X 1,635 8 2,04 X 2,05 0,032

400 125 3,2 1,681 7 2,4 ~ 1,721 7 2,46 ~ 1,43 6 2,38 ~ 2,413 0,13323

Volume de liquide injecté (mL)

2 5,5 9

Qgaz(ml/

h)

Qliq(ml/h) Qgaz/Qliq L(cm) Nbre de 

bulles

D(mm) Monodisp

erse

L(cm) Nbre de 

bulles

D(mm) Monodisp

erse

L(cm) Nbre de 

bulles

D(mm) Monodisp

erse

Moyenne Ecart 

type

6,25 50 0,125 0,554 6 0,92 ~ 0,699 8 0,87 ~ 1,028 11 0,93 ~ 0,907 0,102866

12,5 50 0,25 0,643 6 1,07 X 0,747 7 1,07 X 1,169 11 1,06 X 1,067 0,018475

25 50 0,5 0,804 7 1,15 X 0,692 6 1,15 X 0,99 8 1,24 X 1,18 0,166277

50 50 1 1,129 8 1,41 ~ 1,019 7 1,46 ~ 1,024 7 1,46 ~ 1,443 0,092376

12,5 100 0,125 0,653 7 0,93 ~ 1,098 11 1 ~ 0,858 9 0,95 ~ 0,96 0,115378

25 100 0,25 0,611 6 1,02 X 0,776 7 1,11 X 0,892 8 1,12 X 1,083 0,176242

50 100 0,5 0,765 7 1,09 X 0,875 7 1,25 X 0,876 7 1,25 X 1,197 0,295603

100 100 1 0,7 6 1,17 ~ 0,708 5 1,42 ~ 1,056 7 1,51 ~ 1,367 0,563721

15,625 125 0,125 0,804 8 1,01 ~ 1,07 11 0,97 ~ 1,013 10 1,01 ~ 0,997 0,073901

31,25 125 0,25 0,527 5 1,05 X 0,554 5 1,11 X 0,529 5 1,06 X 1,073 0,102866

62,5 125 0,5 0,753 6 1,26 X 0,485 4 1,21 X 0,724 6 1,21 X 1,227 0,092376

125 125 1 0,928 7 1,33 ~ 0,734 5 1,47 ~ 0,714 5 1,43 ~ 1,41 0,230755

Volume de liquide injecté (mL)

2 5,5 9
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Compression tests were performed on polymer films generated using four different 

mixing ratios in BASF laboratory (with and without catalysts). The results are 

presented in Figure 1 and Figure 2. Due to time constraints, we were not able to 

pursue these investigations. It remains nevertheless a good starting point for future 

more systematic studies. 

We have generally noticed that the higher the mixing ratio, the higher the elastic 

modulus which is due to the formation of NCO terminated polyurethane in presence 

of an excess of isocyanate (mixing ratio 110:100). 
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