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AirInsight 1

I. Does This Engine Change Everything?

!"#$%&%'()*+,-./%0#"1,2+3%/453#+%65"%*(,)"%+,7%
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",#</%?@()/%D(#+3,/%EF,"-*()+3GB%%H*%0#-%=,%#+%#II"5I")#*,%
*#34)+,%65"%=5*(%*(,%+,7%,+3)+,/%#/%7,44%#/%65"%*(,%58*4551%
56%!"#$%&%'()*+,-%>?!'BC%#/%#%J50I#+-G%%!'%7#/%#*%5+,%
20,%*(,%05/*%<50)+#+*%I4#-,"%)+%J500,"J)#4%#)"J"#K%
,+3)+,/L%5+4-%*5%45/,%*(,)"%0#"1,*%4,#<,"/()I%*5%*(,%DAM%
H+*,"+#25+#4%5F,"%*(,%I#/*%*75%<,J#<,/G%NK,"%#+%"#*(,"%
45+3%O:%-,#"%I,")5<%56%",/,#"J(%#+<%<,F,45I0,+*%5+%#%+,7%
#"J()*,J*8",%I"5F,<%6"8)P84L%!'%)/%+57%I5)/,<%65"%#%0#"1,*%
/(#",%",=58+<%*("583(%*(,%)+*"5<8J25+%56%)++5F#2F,L%3#0,%
J(#+3)+3%*,J(+5453-G%%

!"#$%&'()'*%+,'-'./"01&2'*.(3334'51#"1&'*%606027&'61'8&90':"%;%+<=

@(,%!'%!8",!57,"!%9:::;%3,#",<%*8"=5Q6#+L%J5005+4-%
J#44,<%*(,%;@AL%7)44%=,%*(,%R"/*%56%*(,%?+,S*%3,+,"#25+B%56%
#)"J"#K%,+3)+,%*5%,+*,"%/,"F)J,G%@()/%,+3)+,%<)T,"/%6"50%
J5+F,+25+#4%,+3)+,/%=,J#8/,%)*%)+*"5<8J,/%#%3,#"%=,*7,,+%
*(,%6#+%#+<%,+3)+,%J5",L%,+#=4)+3%,#J(%/,J25+%*5%"8+%#*%#%
05",%5I20#4%/I,,<G%%D50I",//5"/%#+<%*8"=)+,/%#",%05",%
,UJ),+*%7(,+%"5*#2+3%#*%()3(,"%/I,,</L%7()4,%6#+/%#",%
05",%,UJ),+*%#+<%05F,%05",%#)"%#*%/457,"%/I,,</G%%%@(,%
)+/,"25+%56%*(,%3,#"%%,+#=4,<%,+3)+,,"/%*5%5I20)V,%*(,%
I,"65"0#+J,%56%*(,%6#+%#+<%,+3)+,%J5",%8/)+3%<)T,",+*%
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AirInsight 2
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@("583(%)*/%)++5F#2F,%#"J()*,J*8",%#+<%I#*,+*,<%3,#"=5S%
<,/)3+L%*(,%;@A%824)V,/%6,7,"%/*#3,/%*5%#J(),F,%*(,%/#0,%
I,"65"0#+J,%4,F,4/%#/%%,+3)+,/%7)*(%05",%J5+F,+25+#4%
,+3)+,%#"J()*,J*8",/L%#+<%<5,/%*()/%#*%457,"%*,0I,"#*8",/%
#+<%I",//8",/G%%A,7,"%I#"*/%#+<%J554,"%*,0I,"#*8",/%
3,+,"#*,%457,"%0#)+*,+#+J,%J5/*/%#+<%=,$,"%5I,"#25+#4%
",4)#=)4)*-G

!,"(#I/%*(,%05/*%)0I5"*#+*%#/I,J*%65"%*()/%,+3)+,%)/%*(,%
I5*,+2#4%65"%68*8",%I,"65"0#+J,%)0I"5F,0,+*/G%%')*(%#%
J(#+3,%)+%3,#"%"#25%#+<%,+(#+J,0,+*/%*5%*(,%,+3)+,%J5",L%
!'%=,4),F,/%#+%#<<)25+#4%9:Q9[Y%)0I"5F,0,+*%)+%68,4%
=8"+%J#+%=,%#J(),F,<%5F,"%*(,%+,S*%<,J#<,G%\8J(%#%"#<)J#4%
4,F,4%56%)0I"5F,0,+*L%OXYQ]9Y%5F,"%*5<#-./%,+3)+,/L%7)44%
=,%#+%,J5+50)J%3#0,QJ(#+3,"G%%%@(,%J50I,2+3%DAM%^EN!%
,+3)+,L%J5+/*"#)+,<%=-%J5+F,+25+#4%,+3)+,%<,/)3+L%)/%
",#J()+3%*(,%4)0)*/%56%I5*,+2#4%I,"65"0#+J,%6"50%*(#*%
#"J()*,J*8",%#+<%)/%8+4)1,4-%*5%#J(),F,%/)0)4#"%I,"65"0#+J,%
3"57*(%5F,"%*(,%+,S*%<,J#<,G%

\,4,J*,<%65"%RF,%#)"J"#K%I"53"#0/%7)*(%9O%<)T,",+*%05<,4%
F#")#+*/L%*(,%;@A%(#/%#4",#<-%/,J8",<%J500)*0,+*/%65"%
05",%*(#+%XL:::%,+3)+,/%65"%*(,%_50=#"<),"%D\,"),/L%
N)"=8/%N]O:+,5L%M)*/8=)/()%`aL%b#1QOcO%>65"0,"4-%H"18*%
M\QO9CL%#+<%E0="#,"%EO%I"53"#0/G%%
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AirInsight 3

@(,%;@A%)/%J8"",+*4-%5T,",<%)+%*(",,%/)V,%"#+3,/L%6"50%
9[L:::%*5%9ZLX::%I58+</%56%*("8/*L%6"50%9dLe::%*5%O]G]::%
I58+</%56%*("8/*L%#+<%6"50%OdL:::Q][L:::%I58+</%56%*("8/*G%%
_,J#8/,%*(,%,+3)+,%)/%<,/)3+,<%*5%=,%/J#4#=4,L%*(,%/)V,%56%#+%
,+3)+,%%J584<%I5*,+2#44-%=,%)+J",#/,<%*5%*(,%Z[L:::%*5%
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7)*()+%#%/(5"*%<,F,45I0,+*%I,")5<G

1/23&4.)$2+$3"#$52)0#'#+3$6.'/$.-$67&8#'9

\,F,"#4%-,#"/%#35L%7(,+%!"#$%&%'()*+,-%R"/*%)+*"5<8J,<%
*(,%3,#",<%#"J()*,J*8",%J5+J,I*L%*(,%#,"5%,+3)+,%)+<8/*"-%
7#/%/1,I2J#4%56%3,#",<%#"J()*,J*8",G%%!'./%*75%0#)+%
J50I,2*5"/%)+%J500,"J)#4%,+3)+,/L%;,+,"#4%E4,J*")J%#+<%
`544/%`5-J,L%"#)/,<%f8,/25+/%#=58*%*(,%",4)#=)4)*-%56%#%
3,#"=5S%5I,"#2+3%#*%*(,%*("8/*%4,F,4/%8/,<%=-%J500,"J)#4%
#)"4)+,%,+3)+,/G%@(,-%#//,"*,<%*(#*%*(,%I"5F,+%J5+F,+25+#4%
#"J()*,J*8",%7584<%I"5F)<,%,f8)F#4,+*%I,"65"0#+J,%7)*(%
4,//%")/1G%

;,#",<%*8"=56#+/%(#F,%=,,+%8/,<%=,65",%5+%/0#44,"%
,+3)+,/L%=8*%+,F,"%",#J()+3%*("8/*%4,F,4/%",f8)",<%*5%I57,"%
#%4#"3,"%#)"J"#KG%%!'%(#<%=,,+%/*8<-)+3%3,#",<%
#"J()*,J*8",/%65"%O:%-,#"/%)+%*(,)"%`&g%4#=5"#*5"-L%=8*%7,",%
0,*%7)*(%4)0)*,<%",/84*/%8+24%#%=",#1*("583(%*(,-%<,/)3+,<%
*(#*%,+#=4,<%#%4)3(*7,)3(*L%-,*%",4)#=4,L%3,#"%/-/*,0G

')*(%5+4-%/,F,+%05F)+3%I#"*/L%!'./%3,#"=5S%<,/)3+%,+#=4,/%
,+3)+,%5I20)V#25+%7)*(%=5*(%",4)#=)4)*-%#+<%/)0I4)J)*-%)+%
0#)+*,+#+J,G%@(,%,4,3#+*%/)0I4)J)*-%56%*(,%<,/)3+L%
J50=)+,<%7)*(%457%0#)+*,+#+J,%",f8)",0,+*/%(#/%",/84*,<%
)+%*(,%)+<8/*"-%3#)+)+3%J5+R<,+J,%)+%*(,%*,J(+5453-G

;,#"/%#",%+5*%+,7L%+5"%)/%*(,)"%8/,%)+%#)"J"#K%,+3)+,/G%%EF,"-%
*8"=5I"5I%,+3)+,%)/%3,#",<L%#/%#",%*8"=)+,%,+3)+,/%5+%
(,4)J5I*,"/G%%')*()+%h+)*,<%@,J(+5453),/%>7()J(%57+/%
\)15"/1-CL%h+)*,<%@,J(+5453-%NF)#25+%\,"F)J,/%>65"0,"4-%
_A;%#+<%i#0)4*5+Q\8+</*"#+<C%#+<%!"#$%&%'()*+,-L%*(,%
3"58I%(#/%,SI,"),+J,%7)*(%05",%*(#+%Z[L:::%3,#"=5S,/%
5I,"#2+3%65"%05",%*(#+%#%=)44)5+%j)3(*%(58"/G%^,F,"#3)+3%
*(#*%,SI,"),+J,%)+%*(,%3,#"%<,/)3+%65"%*(,%;@A%,+#=4,<%
!'./%J5+R<,+J,%)+%*(,)"%*,J(+5453-L%#+<%*(,)"%#=)4)*-%*5%
<,F,45I%#%",4)#=4,%#II4)J#25+G



AirInsight 4

@5<#-L%7)*(%*(,%I"53"#0%#II"5#J()+3%9:L:::%(58"/%56%j)3(*%
#+<%3"58+<%*,/2+3%I")5"%*5%,+*"-%)+*5%/,"F)J,L%*(,%",4)#=)4)*-%
#+<%<8"#=)4)*-%56%*(,%3,#"=5S%#",%+5%45+3,"%#%J5+J,"+%65"%
#)"4)+,%J8/*50,"/G%%_,J#8/,%)+)2#4%*,/*%",/84*/%(#F,%F,")R,<%
*(,%68,4%,J5+50-%#+<%,+F)"5+0,+*#4%3#)+/L%*(,%J50I,225+%
(#/%*#1,+%+52J,G%

`544/%`5-J,%",J,+*4-%#++58+J,<%*(#*%)*%7)44%824)V,%#%3,#",<%
J5+R38"#25+%)+%)*/%+,S*%3,+,"#25+%h4*"#6#+k%,+3)+,L%#+<%
\lEDMN%>#%W5)+*%F,+*8",%I#"*+,"%7)*(%;E%)+%DAM%
H+*,"+#25+#4C%)/%+57%,F#48#2+3%*(,%I5*,+2#4%65"%#%3,#",<%
J5+R38"#25+%65"%)*/%+,S*%3,+,"#25+%,+3)+,#G%%%

!"#$:;<&)3&*#+$.-$&$%#&'#;$(.)=*>'&4.)

N%3,#",<%J5+R38"#25+%,+#=4,/%*(,%6#+%#+<%,+3)+,%J5",%*5%
"8+%#*%*(,)"%5I20#4%/I,,</%#*%*(,%/#0,%20,L%"#*(,"%*(#+%#%
4,//%,UJ),+*%/)+34,%/I,,<%)+%#%J5+F,+25+#4%#"J()*,J*8",G%%
;",#*,"%,UJ),+J-%",/84*/%6"50%#%()3(,"%=-QI#//%"#25%*(#*%)/%
3,+,"#*,<%6"50%05",%#)"%=,)+3%I8/(,<%#"58+<%*(,%J5",%=-%
*(,%6#+L%7()J(%5I,"#*,/%#*%#%%457,"%#+<%05",%,UJ),+*%
/I,,<G%%@(,%J5",%)/%#4/5%05",%,UJ),+*L%#/%*8"+)+3%#*%()3(,"%
/I,,</L%)*%",f8)",/%6,7,"%,+3)+,%/*#3,/%*5%I"5<8J,%*(,%/#0,%
4,F,4%56%*("8/*G%%@(,%6,7,"%/*#3,/%<)",J*4-%*"#+/4#*,%*5%457,"%
0#*,")#4%#+<%0#)+*,+#+J,%J5/*/%65"%5I,"#*5"/G%%

'(,+%J50I#",<%*5%#%J5+F,+25+#4%,+3)+,L%*(,%;@A%(#/%#%
+52J,#=4-%4#"3,"%6#+L%=8*%#%/0#44,"%,+3)+,%J5",G%%@()/%",/84*/%
)+%/)3+)RJ#+*4-%457,"%+5)/,%4,F,4/%*(#+%*5<#-./%,+3)+,/L%7)*(%
<,J",#/,/%56%9[QO:%<,J)=,4/G%%A)K,,+%<,J)=,4/%<5,/+.*%/,,0%
4)1,%/8J(%#%4#"3,%+80=,"L%=8*%=,J#8/,%*(,%<,J)=,4%/J#4,%)/%
453#")*(0)JL%<58=4)+3%,F,"-%*,+%<,J)=,4/L%#%",<8J25+%56%9[%
<,J)=,4/%*"#+/4#*,/%*5%#%Z[Y%",<8J25+%)+%+5)/,G%%H0#3)+,%
(,#")+3%5+4-%O[Y%56%*(,%+5)/,%4,F,4%56%,S)/2+3%,+3)+,/L%#+<%
7(#*%*(#*%0,#+/%65"%I,5I4,%7(5%4)F,%+,#"%#)"I5"*/G%%@(,%457%
+5)/,%I,"65"0#+J,%56%*(,%;@A%)/%I(,+50,+#4G

N*%*(,%R"/*%j)3(*%56%*(,%_50=#"<),"%D\,"),/%<)3+)*#"),/%#*%
*(,%F),7)+3%/*#+<%7,",%I5/)25+,<%(#467#-%<57+%*(,%
"8+7#-%*5%5=/,"F,%*(,%R"/*%j)3(*G%%N%=8/)+,//%W,*%*5%
I(5*53"#I(%*(,%,F,+*%I",J,<,<%*(,%*#1,5T%56%*(,%;@A%

#!!#-=+>>,?*,5$0@((AB&$6>,@*0>'$CC4D'$1&(D'(?(,C4D0(E%D;(0D(0;*0(D=C,0DF!



AirInsight 5

,f8)II,<%D\,"),/G%%\(5"*4-%*(,",#K,"%*(,%,#3,"4-%#7#)*,<%
*#1,%5T%5JJ8"",<G%%@(,%D\,"),/%7#/%/5%f8),*%*(#*%0#+-%
5=/,"F,"/%<)<+.*%",#4)V,%*(#*%*(,%#)"J"#K%7#/%J50)+3%<57+%
*(,%"8+7#-%8+24%)*%7#/%+,#"4-%)+%6"5+*%56%*(,%",F),7)+3%
/*#+</%#+<%)+%*(,%#)"G%%E+F)"5+0,+*#44-L%*()/%,+3)+,%)/%#%
I#"#<)30%/()KG

?"&3$3"#$%!6$@#&)+$-.'$:<2&4.)A$(.)+>/#'+A$&);$3"#$B)<2'.)/#)3

A5"%#)"4)+,/L%,#J(%+,7%3,+,"#25+%56%,+3)+,%*,J(+5453-%(#/%
I",/,+*,<%#%*"#<,Q5TG%%N)"4)+,/%J584<%3#)+%=,$,"%68,4%
,UJ),+J-%7)*(%+,7%3,+,"#25+%,+3)+,/L%=8*%7584<%)+J8"%
()3(,"%0#)+*,+#+J,%J5/*/L%<8,%*5%*(,%()3(,"%*,0I,"#*8",/%
#+<%I",//8",/%7)*(%*(,%)0I"5F,<%,+3)+,/G%%@(,%;@A%0#-%=,%
*(,%R"/*%+,7%3,+,"#25+%,+3)+,%*5%,4)0)+#*,/%*(#*%*"#<,Q5TL%
5T,")+3%)0I"5F,<%I,"65"0#+J,%7()4,%0#)+*#)+)+3%
0#)+*,+#+J,%J5/*/%#*%5"%=,457%J8"",+*%4,F,4/L%=,J#8/,%*(,%
3,#"=5S%,+#=4,/%#%/0#44,"%J5",%7)*(%6,7,"%I#"*/G

A5"%I#//,+3,"/L%#%05",%68,4Q,UJ),+*%#)"J"#K%*"#+/4#*,/%*5%
457,"%J5/*/%#+<%J5+2+8,<%J50I,22F,%I")J,/%65"%#)"%*"#F,4G%

@(,%,+F)"5+0,+*%=,+,R*/%6"50%#%/0#44,"%J#"=5+%655*I")+*G%
h/)+3%9XY%4,//%68,4L%",/84*/%)+%9XY%457,"%J#"=5+%,0)//)5+/%
#+<L%*("583(%+,7%=8"+,"%*,J(+5453-L%457,"%lm$%,0)//)5+/G%

A5"%*(5/,%4)F)+3%+,#"%#)"I5"*/%*(,%Z[Y%",<8J25+%)+%+5)/,%
4,F,4/%6"50%*(,%;@A%7)44%J,"*#)+4-%=,%7,4J50,<G%%')*(%*()/%
#)"J"#KL%*(,%()3(,/*%+5)/,%J5+J,+*"#25+/%7)44%",0#)+%7)*()+%
*(,%=58+<#"),/%56%*(,%#)"I5"*L%"#*(,"%*(#+%5F,"%#<W#J,+*%
(58/,/%#+<%=8/)+,//,/G%H*%/(584<%#4/5%#4457%/50,%#)"I5"*/%
*5%4)K%+)3(n0,%5I,"#25+#4%4)0)*/G%%@()/%I5*,+2#44-%I"5F)<,/%
05",%#)"4)+,%5I,"#25+/L%05",%J5+/80,"%J(5)J,/%#+<%56%
J58"/,L%05",%W5=/G

@(,%=5$50%4)+,%Q%)*%<5,/%#II,#"%*(#*%*(,%!'9:::;%)/%*"84-%
#%3#0,%J(#+3)+3%*,J(+5453-G



AirInsight 6

II. A Configuration for the Future

`,J53+)V)+3%*(#*%*(,%J8"",+*%,+3)+,%#"J()*,J*8",%7)44%I,#1%
5F,"%*(,%45+3,"%*,"0L%,+3)+,%0#+86#J*8","/%(#F,%=,,+%
,S#0)+)+3%#4*,"+#2F,/G%%!'%=,4),F,/%*(,%3,#",<%
J5+R38"#25+%7)44%I"5F)<,%/8=/*#+2#4%=,+,R*/L%7()4,%;E%#+<%
`544/%`5-J,%(#F,%65J8/,<%08J(%56%*(,)"%`&g%5+%?5I,+%
"5*5"B%J5+J,I*/G

mI,+%"5*5"%,+3)+,/%#",%,//,+2#44-%#%=4,+<%56%#%W,*%#+<%
*8"=5I"5IL%7)*(%#%4#"3,%J8"F,<%I"5I,44,"%*(#*%)/%+5*%
/("58<,<%=-%#%+#J,44,G%@(,/,%J5+J,I*/%7584<%3,+,"#*,%][Y%
68,4%,UJ),+J-%)0I"5F,0,+*/%5F,"%*5<#-./%,+3)+,/G

i57,F,"L%5I,+%"5*5"%J5+J,I*/L%7()4,%)+*,",/2+3L%(#F,%
I"#J2J#4%<)UJ842,/%65"%#II4)J#25+/%5+%*5<#-./%#)"J"#KG%%@(,%
,+3)+,/%#",%f8)*,%4#"3,L%#+<%7584<%+,,<%*5%=,%058+*,<%
#=5F,%*(,%7)+3%*5%I"5F)<,%3"58+<%J4,#"#+J,%65"%*(,%4#"3,"%
I"5I,44,"/G%%H+%#<<)25+L%#)"J"#K%/I,,</%7584<%+,,<%*5%=,%
",<8J,<L%#+<%+5)/,%#$,+8#25+%)/%#%1,-%I"5=4,0G%%N/%#%
",/84*L%5I,+%"5*5"%J5+J,I*/%7,",%F),7,<%#/%#%I5*,+2#4%
?+,S*%3,+,"#25+B%/54825+%65"%*(,%O:O[QO:]:%20,%6"#0,G

!'%J(5/,%#%<)T,",+*%I#*(%*(#+%*(,)"%J50I,225+L%65J8/)+3%
5+%*(,%#<F#+*#3,/%56%*(,%3,#",<%J5+R38"#25+G%@(,%
#"J()*,J*8",%56%*(,%;@A%,+3)+,%<)T,"/%6"50%J5+F,+25+#4%
,+3)+,/L%)+*"5<8J)+3%#%3,#"%*5%,+#=4,%*(,%6#+%#*%*(,%6"5+*%56%
*(,%,+3)+,%#+<%*(,%,+3)+,%J5",%*5%"8+%#*%<)T,",+*%/I,,</G%%
@(#*%J(#+3,%,+#=4,/%,#J(%/,J25+%56%*(,%,+3)+,%*5%"8+%#*%)*/%
05/*%5I20#4%/I,,<G%N%<)#3"#0%56%*()/%*,J(+5453-%)/%/(57+%
)+%A)38",QOG

')*(%#%4#"3,"%6#+L%*(#*%*8"+/%/457,"%*5%05F,%05",%#)"L%*(,%
;@A%=,+,R*/%6"50%#<<)25+#4%=-I#//%#)"%#+<%I"5I84/)F,%
,UJ),+J-L%,+#=4)+3%457,"%68,4%=8"+G%%N%"84,%56%*(80=%)/%*(,%
()3(,"%*(,%=-I#//%"#25L%*(,%=,$,"%*(,%68,4%,J5+50-G%%')*(%
#%=-I#//%"#25%56%9Oo9L%*(,%;@A%7)44%(#F,%*(,%()3(,/*%=-I#//%
"#25%56%#+-%J500,"J)#4%,+3)+,%*5%<#*,L%#+<%0#"1/%#%J4,#"%
#<F#+*#3,%5F,"%)*/%+,7%*,J(+5453-%J50I,2*5"/G



AirInsight 7

!"#$%&'>)''?61@#$%+A61'6B'4&+%&C'8$%D6B+1'51#"1&'+1C'*69"A61'6B'4&+%'D&0E&&1'!+1'+1C'51#"1&'?6%&F%

:$%#&'#;$!>'C.-&)$2+$D.3$&$D#E$(.)0#F3

\,F,"#4%=8/)+,//%W,*%,+3)+,/L%)+J48<)+3%*(,%i5+,-7,44%
>65"0,"4-%;#"",$C%@AEQZ]9L%(#F,%8/,<%#%3,#",<%
J5+R38"#25+%)+%457%*("8/*%5I,"#25+/G%@(,%1,-%
=",#1*("583(%65"%!"#$%&%'()*+,-%7#/%<,/)3+)+3%#%3,#"=5S%
7)*(%*(,%J#I#=)4)*-%*5%(#+<4,%4#"3,%()3(%*("8/*%,+3)+,/%
7)*(58*%#<<)+3%/)3+)RJ#+*%7,)3(*G%!'%658+<%#%7#-%*5%
,S*,+<%*(,%J5+J,I*%6"50%/0#44,"%,+3)+,/%#+<%*5%I"5F)<,%#%
4)3(*7,)3(*%/54825+%*5%(#+<4,%*(,%()3(%*("8/*%4,F,4/%+,,<,<%
*5%I57,"%4#"3,%J500,"J)#4%#)"J"#KG%%@(,%3,#",<%
#"J()*,J*8",%I"5F)<,/%/,F,"#4%)0I5"*#+*%=,+,R*/L%7()J(%!'%
(#F,%*#1,+%*5%+,7%4,F,4/L%#+<%",I",/,+*/%5+,%05",%/*#3,%)+%
*(,%,F54825+%56%W,*%,+3)+,/%65"%J500,"J)#4%#)"J"#KG

G.E$&$H#3$B)*2)#$?.'I+

A8+<#0,+*#44-L%#%W,*%,+3)+,%75"1/%4)1,%#%=#4455+%R44,<%7)*(%
#)"G%%@("8/*%)/%J",#*,<%6"50%*(,%#)"%I",//8",%#*%*(,%=#J1%56%#+%
,+3)+,%*(#*%I"5I,4/%#+%#)"J"#K%65"7#"<L%W8/*%#/%#%=#4455+%6844%
56%#)"%)/%I"5I,44,<%65"7#"<%7(,+%",4,#/,<G

%!G6,;(!,),=%()!H'$6!/*A*6()*,!I$66$047!,3%#$'!J$4,A,



AirInsight 8

%%%%
!"#$%&'G)'H6E'+'I&0'51#"1&'.6%J9K

m6%J58"/,L%5+J,%#%=#4455+%"8+/%58*%56%#)"L%)*%7)44%J,#/,%
I"5<8J)+3%*("8/*G%%N%W,*%,+3)+,%75"1/%=-%*#1)+3%#)"%)+*5%*(,%
6"5+*%56%*(,%,+3)+,L%(,#2+3%)*%*5%J",#*,%#)"%I",//8",L%#+<%
,S(#8/2+3%*(#*%(,#*,<%#)"%58*%*(,%=#J1G%

!>'C.J#3+$

A)"/*%3,+,"#25+%W,*%,+3)+,/L%5"%*8"=5W,*/L%6,#*8",<%#%J45/,<%
/-/*,0L%7)*(%#44%56%*(,%#)"%6"50%*(,%)+*#1,%35)+3%*("583(%*(,%
*8"=)+,/L%#/%/(57+%)+%*(,%)448/*"#25+%=,457G%%@(,/,%,+3)+,/%
7,",%R"/*%<,F,45I,<%<8")+3%*(,%4#*,%9e]:/%#+<%,+*,",<%
/,"F)J,%<8")+3%'5"4<%'#"%HH%5+%0)4)*#"-%#)"J"#K%)+%;,"0#+-%
#+<%*(,%hpG

N%*8"=5W,*%=")+3/%)+%#)"%#*%*(,%6"5+*%56%*(,%,+3)+,L%
J50I",//,/%)*L%)3+)*,/%)*L%#+<%8/,/%I#"*%56%*(,%I57,"%*5%<")F,%
*(,%*8"=)+,%#+<%J50I",//5"/L%#+<%*(,%",0#)+<,"%*5%I"5I,4%
*(,%#)"I4#+,%65"7#"<%7)*(%*("8/*G

K'Source: Encyclopedia Britannica, with modifications.



AirInsight 9

!"#$%&'L)'8/&'?61@#$%+A61'6B'+'8$%D6M&0'51#"1&
%

K.ELM9F&++$!>'C.-&)+

@(,%/,J5+<%3,+,"#25+%56%W,*%,+3)+,/%)+*"5<8J,<%#%+,7%
J5+J,I*L%*(,%*8"=56#+%,+3)+,G%%H+%*(,/,%,+3)+,/L%#%6#+%)/%
8/,<%*5%<)",J*%)+*#1,%#)"%=5*(%*("583(%#+<%#"58+<%*(,%J5",%
56%*(,%,+3)+,G%@(,%4#"3,"%6#+%)+%6"5+*%56%*(,%J50I",//5"%
I"5F)<,/%<)",J*%I"5I84/)F,%,+,"3-%*(#*%=-I#//,/%*(,%J5",L%
J50=)+)+3%)*%7)*(%*(,%#)"%*(#*%)/%I",//8")V,<%#+<%(,#*,<%
7)*()+%*(,%,+3)+,%J5",%*5%I"5<8J,%05",%*("8/*G%%@8"=56#+%
,+3)+,/L%#/%#%",/84*L%#",%05",%,UJ),+*%#+<%f8),*,"%*(#+%
*8"=5W,*%,+3)+,/G%%@(,%"#25%56%*(,%#058+*%56%#)"%35)+3%
#"58+<%*(,%,+3)+,%"#*(,"%*(#+%*("583(%*(,%J5",%)/%J#44,<%*(,%
=-I#//%"#25G%%E#"4-%*8"=56#+/%(#<%=-I#//%"#25/%*(#*%"#+3,<%
6"50%9o9%*5%co9



AirInsight 10

!"#$%&'N)'O"+#%+P'6B'Q6E'R27+99'8$%D6B+1

G2*"LM9F&++$!>'C.-&)+
H+%*(,%9ee:/L%()3(%=-I#//%*8"=56#+%,+3)+,/%7,",%)+*"5<8J,<%
#+<%=,J#0,%*(,%J8"",+*%3,+,"#25+%56%#)"J"#K%,+3)+,/G%N%
*-I)J#4%,+3)+,L%#/%/(57+%)+%*(,%<)#3"#0%=,457L%(#/%#%=-I#//%
"#25/%6"50%[o9%*5%eo9G%@(,%4#"3,"%6#+/%(#F,%=,,+%)+/*#44,<%*5%
I"5F)<,%#<<)25+#4%=-I#//%#)"%#*%*(,%6"5+*%56%*(,%,+3)+,/L%
*(8/%)0I"5F)+3%68,4%,J5+50-G%

!"#$%&'S)''TUU$90%+A61'6B'+'H"#/'R27+99'8$%D6B+1



AirInsight 11

!"#$B/#'*2)*$N#'9LG2*"$M9F&++$!>'C.-&)+

@(,%R"/*%56%*(,%+,7%3,+,"#25+%56%#)"J"#K%,+3)+,/%)/%+57%
=,)+3%)+*"5<8J,<G%!"#$%&%'()*+,-%(#/%*#1,+%,+3)+,%=-I#//%
"#25/%*5%#%+,7%4,F,4L%9Oo9%7)*(%)*/%;@A%,+3)+,G%%@()/%)/%*(,%
",/84*%56%#%4#"3,"L%=8*%/457,"%*8"+)+3%6#+%*(#*%I"5F)<,/%
#<<)25+#4%=-I#//%#)"G%%_,J#8/,%=-I#//%#)"%<5,/%+5*%+,,<%*5%
=,%(,#*,<L%*(,%"84,%56%*(80=%)/%*(,%()3(,"%*(,%=-I#//%"#25L%
*(,%=,$,"%*(,%68,4%,J5+50-%56%#+%,+3)+,G%%

h/)+3%#%]o9%3,#"%"#25%)+%*(,%;@A%>4)1,4-%)+J",#/)+3%*5%co9%)+%
68*8",%F,"/)5+/CL%*(,%6#+%)/%#=4,%*5%*8"+%#*%#%/457,"%/I,,<L%
7()4,%*(,%J5",%"5*#*,/%6#/*,"L%,+#=4)+3%*(,%,+3)+,%*5%<,4)F,"%
*(,%/#0,%I,"65"0#+J,%#/%#%J5+F,+25+#4%()3(%=-I#//%
*8"=56#+%7)*(%6,7,"%#)"65)4/G%%

H+*,",/2+34-L%*(,%"5*#25+#4%/I,,<%56%*(,%J5",%56%*(,%;@AL%
4,F,"#3)+3%*(,%]o9%3,#"%"#25L%)/%*(,%/#0,%/I,,<%*(#*%*(,%R"/*%
457%=-I#//%*8"=56#+/%5I,"#*,<%#*G%%@(5/,%,+3)+,/L%/8J(%#/%
*(,%!'%a@dg%*(#*%I57,",<%*(,%_5,)+3%ZOZL%g5834#/%gDQeL%
#+<%5*(,"%#)"J"#K%=8)4*%6"50%*(,%9eX:/%*("583(%9ed:/L%
<,05+/*"#*,<%*(#*%()3(,"%"5*#25+#4%/I,,</%#",%+5*%#%
",4)#=)4)*-%)//8,L%#/%*(5/,%/I,,</L%=,65",%*(,%)+*"5<8J25+%56%
4#"3,"%6#+/L%7,",%J5005+I4#J,G%

A8*8",%3,+,"#25+/%56%;@A%,+3)+,/%7)44%*#1,%=-I#//%"#25/%
6"50%9Oo9%*5%=,*7,,+%9[o9%#+<%9do9L%4)1,4-%824)V)+3%#%()3(,"%
3,#"%"#25%56%co9%*5%68"*(,"%5I20)V,%I,"65"0#+J,L%#+<%
I"5F)<,%9:Q9[Y%=,$,"%68,4%,UJ),+J-%*(#+%*(,%R"/*%
3,+,"#25+%;@A%,+3)+,/%*(#*%7)44%=,%)+/*#44,<%5+%*(,%
_50=#"<),"%D\,"),/%#+<%N)"=8/%N]O:G

N%/)3+)RJ#+*%=,+,R*%56%#%3,#",<%J5+R38"#25+%)/%*(#*%)*%
,+#=4,/%#%/)0I4,"%#+<%05",%,UJ),+*%,+3)+,%J5",G%%_-%
)+J",#/)+3%=-I#//%#)"L%I"5I5"25+#44-%05",%*("8/*%)/%
3,+,"#*,<%6"50%*(#*%/58"J,%*(#+%*(,%*(,"0#4%,+,"3-%56%*(,%
J5",G%%_,J#8/,%*(,%J5",%J#+%"5*#*,%6#/*,"L%#%/0#44,"%J5",%J#+%
#JJ50I4)/(%/)0)4#"%75"1L%",/842+3%)+%6,7,"%/*#3,/%)+%*(,%
J50I",//5"/%#+<%*8"=)+,/G%%A,7,"%/*#3,/%0,#+%",<8J,<%
J50I4,S)*-L%#+<%=,J#8/,%*(,",%#",%6,7,"%I#"*/%*5%",I4#J,L%
457,"%0#)+*,+#+J,%J5/*/G



AirInsight 12

M5/*%,J5+50)J%#+#4-/,/%56%*(,%J8"",+*%3,+,"#25+%56%
,+3)+,/%8/)+3%J5+F,+25+#4%#"J()*,J*8",%/(57%#%*"#<,Q5T%QQ%
*(,%,+3)+,%7)*(%*(,%457,/*%68,4%=8"+%7#/%*-I)J#44-%/4)3(*4-%
()3(,"%)+%0#)+*,+#+J,%J5/*/G%%@()/%7#/%*"8,%65"%*(,%!'O:c:%
F,"/8/%`_O99Q[][Ec%5+%*(,%_5,)+3%Z[ZL%#/%7,44%#/%65"%*(,%
HNE%qO[::QN[%F,"/8/%*(,%DAMQ[XQ[%5+%*(,%N)"=8/%N]O:%
6#0)4-G&%%

N)"=8/.%,J5+50)J%#+#4-/)/%56%*(,%;@A%#3#)+/*%)*/%J50I,2*5"L%
*(,%DAM%^EN!%>7()J(%8/,/%J5+F,+25+#4%#"J()*,J*8",CL%
/(57/%=5*(%#%68,4%=8"+%#+<%0#)+*,+#+J,%J5/*%#<F#+*#3,%)+%
6#F5"%56%*(,%;@AG%%H+%*()/%)+/*#+J,L%+5%*"#<,Q5T%)/%",f8)",<L%
#/%5+,%,+3)+,%4,#</%)+%=5*(%56%*(,/,%)0I5"*#+*%J#*,35"),/G%%
N/%#%",/84*L%7,%7584<%,SI,J*L%#44%*()+3/%=,)+3%,f8#4L%65"%*(,%
;@A%*5%3#)+%#%X:rc:%0#"1,*%/(#",%#<F#+*#3,%5F,"%*(,%DAM%
^EN!%)+%*(,%45+3%*,"0%#/%,+3)+,/%#",%J(5/,+%65"%*(,%N)"=8/%
N]O:+,5%#+<%N]O9%+,5%/,"),/G'

&!K0,C14*4!$H!L2!MNJ!O$'6!PQ!),%,!,0)!=('H$'6,0&(!,0)!&$4%!(456,%(4!H'$6!,*'&',R!6,03H,&%3'('4
'!<,4()!$0!K*'G04*;#%!(456,%(4!$H!$=(',50;!,0)!6,*0%(0,0&(!&$4%47!,0)!43=('*$'*%1!$H!SJO!$?('!TUK"!$0!KVWQ!,==C*&,5$0



AirInsight 13

III. The Innovative Technology Behind the GTF

@(,%;@A%)/%#%+,7%*,J(+5453-%,+3)+,L%=5*(%)+%*,"0/%56%
J5+R38"#25+%#+<%F)"*8#44-%,F,"-%,4,0,+*%56%*(,%,+3)+,%
6"50%*(,%6#+%#*%*(,%6"5+*%56%*(,%,+3)+,%*5%*(,%457%I",//8",%
*8"=)+,%#*%*(,%",#"L%4,F,"#3,/%#<F#+J,<%*,J(+5453-G%%H+%*()/%
/,J25+L%7,%7)44%,S#0)+,%*(,%*,J(+5453),/%824)V,<%)+%*(,%
;@A%#+<%*(,%=,+,R*/%*(,-%=")+3G

!"#$6&)
@(,%F)/8#44-%05/*%/*")1)+3%#/I,J*%56%*(,%;@A%)/%*(,%/)V,%56%
*(,%6#+%)+%",4#25+%*5%*(,%,+3)+,%J5",G%%@5%I"5<8J,%
#<<)25+#4%=-I#//%#)"L%4#"3,"%6#+/%#",%",f8)",<%*5%05F,%
#<<)25+#4%#)"%58*/)<,%*(,%J5",%7)*()+%*(,%,+3)+,%+#J,44,G%N/%
#%",/84*L%*(,%;@A%J5",%#II,#"/%f8)*,%/0#44%7(,+%J50I#",<%
*5%*5<#-./%,+3)+,/G%%

_,-5+<%*(,%4#"3,"%/)V,L%#<F#+J,<%*,J(+5453),/%#",%8/,<%)+%
=5*(%*(,%<,/)3+%#+<%0#+86#J*8")+3%56%*(,%9d%=4#<,/%*(#*%
J50I")/,%*(,%6#+G%!'%J(5/,%#%=)Q0,*#44)J%6#+%=4#<,L%0#<,%
6"50%#%I"5I"),*#"-%4)3(*7,)3(*%@)*#+)80QN480)+80%#445-%
*(#*%,+#=4,/%*(,%0#+86#J*8",%56%F,"-%I",J)/,%#+<%/(#"I4-%
J5+*58",<%6#+%=4#<,/G%A5"%*(,%;@AL%*(,%J50I4,S%=4#<,%
/(#I,%6,#*8",/%658"%/,I#"#*,%#+<%8+)f8,%J8"F,/%*(#*%
5I20)V,%I,"65"0#+J,G%%

@(,%658"%/I,J)RJ%J5+*58"/%56%*(,%6#+%,+#=4,%05",%#)"%*5%=,%
I8/(,<%8/)+3%*(,%/#0,%)+I8*%,+,"3-L%)0I"5F)+3%I"5I84/)F,%
,UJ),+J-%7()4,%8/)+3%4,//%68,4G%%@(,%J(#"#J*,")/2J/%56%*(,%
<,/)3+%4,<%*5%*(,%J(5)J,%56%*(,%@)*#+)80QN480)+80%#445-%
6"50%#%0#+86#J*8"#=)4)*-%I,"/I,J2F,G

H+%,F#48#2+3%*(,%<,/)3+%*"#<,Q5T%=,*7,,+%J(55/)+3%
0,*#44)J%5"%J50I5/)*,%0#*,")#4/L%*(,%#=)4)*-%*5%#J(),F,%*(,%
<,/)",<%/(#I,%#+<%J8"F,/%8/)+3%0,*#4%7#/%*(,%<,J)<)+3%
6#J*5"%5F,"%8/)+3%J50I5/)*,%0#*,")#4/G%%@(,%0,*#4%#445-%
,+#=4,<%*(,%8/,%56%F,"-%*()+%=4#<,%/(#I,/%*(#*%7584<%=,%
08J(%05",%<)UJ84*%*5%0#+86#J*8",%8/)+3%J50I5/)*,%
0#*,")#4/G%%

N/%)/%*(,%J#/,%7)*(%05/*%+,7%*,J(+5453-%,+3)+,/L%*(,%6#+%)/%
,+J45/,<%)+%#%4)3(*7,)3(*%J#"=5+%R=,"%6#+%J#/,%*5%",<8J,%
5F,"#44%,+3)+,%7,)3(*G%



AirInsight 14

')*(%#%6#+%4#"3,"%*(#+%J5+F,+25+#4%,+3)+,/L%*(,%;@A%J#+%
#J(),F,%()3(,"%=-I#//%"#25/G%%@5<#-./%+#""57Q=5<-%,+3)+,/%
(#F,%=-I#//%"#25/%)+%*(,%[o9%*5%Zo9%"#+3,G%%@(,%9Oo9%=-I#//%
"#25%56%*(,%;@A%7)44%I"5F)<,%#%<"#0#2J%)+J",#/,%)+%68,4%
,J5+50-G

'()4,%4#"3,"%6#+/%)0I"5F,%=-I#//%"#25/L%*(,",%#",%4)0)*/%#/%
*5%(57%4#"3,%#%6#+%J#+%=,%#JJ5005<#*,<G%^#"3,"%6#+/%#",%
05",%,UJ),+*L%=8*%*(,-%#",%#4/5%(,#F),"%#+<%)+<8J,%05",%
#,"5<-+#0)J%<"#3G%%!'%,+3)+,,"/%#+#4-V,<%*(,%)0I#J*/%56%
6#+%/)V,L%<"#3L%#+<%7,)3(*%5+%I,"65"0#+J,L%=,65",%R+<)+3%
*(,%5I20#4%I5)+*%)+%68,4%,J5+50-%65"%*(,%;@AG

@(,%6#+%65"%*(,%!'99][;QaM%,+3)+,%/,*%*5%=,%)+/*#44,<%5+%
*(,%N]O9%)/%d9%)+J(,/%)+%<)#0,*,"L%J50I#",<%7)*(%#%X]G[%
)+J(,/%65"%*(,%J8"",+*%qO[::%65"%*(,%/#0,%#)"I4#+,G%%@(,%
OZG[Y%)+J",#/,%)+%6#+%/)V,%,+#=4,/%*(,%/)3+)RJ#+*4-%()3(,"%
=-I#//%"#25%#+<%J5+/,f8,+*%)0I"5F,0,+*%)+%68,4%,UJ),+J-G

!"#$%#&'
@(,%J50I5+,+*%*(#*%<)T,",+2#*,/%*(,%;@A%6"50%5*(,"%
,+3)+,/%)/%*(,%3,#"%)*/,46G%%@(,%3,#"=5S%)/%J50I")/,<%56%5+4-%
/,F,+%05F)+3%I#"*/L%8/)+3%W58"+#4%=,#")+3/%*(#*%7)44%5+4-%
",f8)",%+50)+#4%0#)+*,+#+J,G%%@(,%3,#"/%#",%#""#-,<%)+%#%
/*#"%I#$,"+L%7)*(%RF,%3,#"/%/8""58+<)+3%#%J,+*,"%3,#"L%#+<%
#%")+3%3,#"%#*%*(,%58*/)<,%56%*(,%3,#"=5S%*(#*%05F,/%*(,%6#+%
#*%#%/457,"%/I,,<L%#/%/(57+%=,457o

!"#$%&'V)''*/606'6B'*.(3334'4&+%D6W(

(!2$3'&(+!"',-!.!/#*%0(1



AirInsight 15

@(,%=,#8*-%56%*(,%!'%<,/)3+%)/%*(#*%*(,%3,#"=5S%#J*8#44-%
j5#*/%7)*()+%*(,%,+3)+,G%!5/)25+,<%W8/*%=,()+<%*(,%6#+%
/(#K%*(,%?j5#2+3B%3,#"=5S%)/%)/54#*,<%6"50%*(,%J#/,%
45#<)+3%#+<%/(#K%=,+<)+3%7)*()+%*(,%,+3)+,L%,+#=4)+3%*(,%
3,#"=5S%*5%5I,"#*,%7)*(58*%#+-%0)/#4)3+0,+*%*(#*%J584<%
J#8/,%7,#"%5+%3,#"%*,,*(G%%@()/%,+/8",/%#%45+3Q4)6,%65"%*(,%
3,#"=5S%7)*(%()3(%4,F,4/%56%",4)#=)4)*-G

g,/)3+,<%65"%,S*",0,%J5+<)25+/L%*(,%3,#"=5S%#4/5%)+J48<,/%
=#J1Q8I%48=")J#25+%/-/*,0/%*(#*%#J2F#*,/%/(584<%*(,%
#)"I4#+,%#J(),F,%8+8/8#4%#n*8<,/L%,F,+%j-)+3%8I/)<,Q
<57+G%@(#*%/-/*,0%7)44%,+/8",%I"5I,"%48=")J#25+%)+%#44%
I5*,+2#4%j)3(*%",3)0,/G%%H+*,",/2+34-L%<8")+3%()3(%#+34,%56%
#$#J1%j)3(*Q%*,/2+3%#*%N)"=8/L%*(5/,%=#J18I%/-/*,0/%+,F,"%
+,,<,<%*5%=,%#J2F#*,<L%#/%*(,%",384#"%/-/*,0%75"1,<%7,44G

!"#$%&%'()*+,-%(#/%<,F,45I,<%#+%,4,3#+*%,+3)+,,")+3%
/54825+%65"%*(,%3,#"=5S%*(#*%5I,+/%8I%+,7%I5//)=)4)2,/%65"%
,+3)+,%I,"65"0#+J,G

!"#$(.'#
@(,%!'9:::%!8",!57,"%,+3)+,%>;@AC%(#/%3#)+,<%0#"1,*%
#$,+25+%#+<%#JJ,I*#+J,%65"%)*/%)++5F#2F,%3,#"Q<")F,%
/-/*,0G%%@(,%5*(,"%)++5F#2F,%*,J(+5453),/%)+%*()/%,+3)+,L%
I#"2J84#"4-%)+%*(,%#44Q+,7%J5",L%(#F,%+5*%",J,)F,<%*(,%/#0,%
I8=4)J)*-%#/%*(,%J5+R38"#25+%J(#+3)+3%3,#"=5SG%%i57,F,"L%
#/%#+%)+*,3"#4%,4,0,+*%56%*(,%?3#0,QJ(#+3)+3B%I,"65"0#+J,%
!"#$%&%'()*+,-%*58*/%65"%*()/%,+3)+,L%*(,%#44Q+,7%J5",%56%
*()/%+,7%,+3)+,%/(584<%+5*%=,%5F,"4551,<G%%

!'>#$50&7&C27239$
!,"(#I/%*(,%05/*%)+*,",/2+3%)++5F#25+%65"%*()/%+,7%J5",%)/%
/J#4#=)4)*-G%@(,%/J#4#=)4)*-%56%*(,%+,7%J5",%,+#=4,/%!"#$%&%
'()*+,-%*5%5T,"%#%F#"),*-%56%*("8/*%"#+3,/%65"%<)T,",+*%
#)"J"#K%#II4)J#25+/%7)*(58*%#%",<,/)3+L%=-%/)0I4-%",/J#4)+3%
*(,%/I,J)RJ#25+/%8/)+3%*5<#-./%J50I8*,"%3,+,"#*,<%<,/)3+%
*554/G%

!"#$%&%'()*+,-%J584<%,#/)4-%/J#4,%*(,%!'9:::;%/,"),/%*5%
05",%*(#+%9::L:::%I58+</%56%*("8/*%65"%7)<,%=5<-%
#II4)J#25+/%7)*(%0)+5"%05<)RJ#25+/%*5%*(,%,S)/2+3%
<,/)3+/G%%A5"%,S#0I4,%)+%/I,#1)+3%7)*(%!'./%_5=%\#)#L%(,%



AirInsight 16

,SI4#)+,<%*(#*%8/)+3%*(,%3,#"L%#%J5",%*(,%/)V,%56%*(,%!'O:::%
>#/%8/,<%5+%#%Z[ZCL%0#*,<%7)*(%#%9c[Q)+J(%6#+%J584<%
3,+,"#*,%5F,"%9::L:::%I58+</%56%*("8/*)G%@()/%7584<%0,#+%
#+%,+3)+,%)+%*(,%ZZZ%/)V,%J4#//G%\J#4#=)4)*-%,+#=4,/%#+%
#)"J"#K%0#+86#J*8","%*5%/I,J)6-%#%*("8/*%4,F,4L%#+<%!'%J#+%
<,F,45I%#+%,+3)+,%5I20)V,<%65"%*(#*%#II4)J#25+%=-%/J#4)+3%
*(,%=#/)J%<,/)3+G

OF4/2P#;$(.'#$OF#'&4)*$5F##;+

H+%",J,+*%-,#"/L%7)*(%,F,"%4#"3,"%6#+/%I"5F)<)+3%()3(,"%#+<%
()3(,"%=-I#//%"#25/%#+<%=,$,"%68,4%,J5+50-%65"%*5<#-./%
,+3)+,/L%*(,)"%)+*,"+#4%J5",%"5*#25+#4%/I,,</%(#F,%/457,<G%%
^#"3,%6#+/%J#+%05F,%()3(,"%F5480,/%56%#)"%#*%/457,"%/I,,</L%
#+<%*5%#JJ5005<#*,%*(,/,%4#"3,"%6#+/L%#%J50I"50)/,%
=,*7,,+%I"5I84/)F,%,UJ),+J-%#+<%*(,"0#4%,UJ),+J-%(#<%*5%
=,%0#<,L%/457)+3%*(,%/I,,<%56%J5+F,+25+#4%,+3)+,/%#/%6#+/%
=,J#0,%4#"3,"G%%'()4,%/457)+3%/I,,</%/4)3(*4-%(,4I/%6#+%
I,"65"0#+J,L%)*%<,*"#J*/%6"50%J5",%I,"65"0#+J,G%')*(%*(,%
3,#"=5SL%*(#*%J50I"50)/,%)/%8++,J,//#"-%#/%*(,%6#+%J#+%
*8"+%/4574-%7()4,%*(,%J5",%"5*#*,/%#*%()3(,"%/I,,</G

m6%J58"/,L%*()/%"#)/,/%*(,%f8,/25+%56%()3(,"%"5*#25+#4%
/I,,</%)0I#J2+3%,+3)+,%7,#"%#+<%0#)+*,+#+J,%J5/*/G%')44%
*(,%)+J",#/,%56%J5",%/I,,<%(#F,%#%+,3#2F,%)0I#J*s%%@(,%
#+/7,"%*5%*(#*%f8,/25+%)/%+5L%#/%*(,%)+J",#/,%)+%/I,,<%
5T,",<%=-%*(,%;@A%=")+3/%*()/%,+3)+,%=#J1%*5%,//,+2#44-%*(,%
/#0,%"5*#25+#4%/I,,</%*(#*%*(,%7,44%I"5F,+%a@dg%457%
=-I#//%,+3)+,%5I,"#*,<%#*%)+%)*/%#II4)J#25+/%65"%*(,%_5,)+3%
ZOZL%g5834#/%gDQe%#+<%0#+-%5*(,"%05<,4/G%%

!'./%,SI,"),+J,%7)*(%,+3)+,/%*8"+)+3%#*%*(#*%/I,,<L%
J50=)+,<%7)*(%#<F#+J,/%)+%0#*,")#4/%#+<%<,/)3+L%3,+,"#*,/%
J5+R<,+J,%*(#*%*(,%+,7%J5",%J#+%(#+<4,%()3(,"%"5*#25+#4%
/I,,</%7)*(%,SJ,44,+*%",4)#=)4)*-%#+<%7)*(%+,34)3)=4,%
#<<)25+#4%7,#"%#+<%*,#"%*5%J50I5+,+*/G%%_8*%
#JJ50I4)/()+3%*()/%*#/1%",f8)",<%<,/)3+)+3%J50I5+,+*/%
*#)45",<%*5%()3(,"%"5*#25+#4%/I,,</%#+<%5I20)V)+3%#)"65)4%
<,/)3+/%*5%=,%05/*%,UJ),+*%#*%*(5/,%/I,,</G

9!G0%('?*(@!,%!#-=+>>,*'*04*;#%B&$6>WFQP>FX>WQ>=@D6()*,D),1DWFQPD9$9D4,*,>YBLZ?EMI;;ZXU

http://airinsight.com/2014/05/21/pw-media-day-2014-bob-saia/#.U7vxDCgg75E


AirInsight 17

g,/)3+/%65"%()3(,"%/I,,<%#)"65)4/%08/*%<)T,"%6"50%*(5/,%)+%
J5+F,+25+#4%,+3)+,/L%#/%()3(,"%/I,,</%3,+,"#*,%()3(,"%
J,+*")683#4%45#</G%%l,7%<,/)3+/%7,",%+,,<,<%65"%58*,"%
/("58</L%#)"65)4/%#+<%=4#<,%"55*/L%7)*(%#%I#"2J84#"%65J8/%5+%
j#+3,/%#+<%(8=/L%*5%,+/8",%*(#*%I5*,+2#4%/*",//,/%6"50%
()3(,"%J,+*")683#4%65"J,%#",%,4)0)+#*,<G%%_-%5I20)V)+3%
/I,,<L%!'%(#/%=,,+%#=4,%*5%)+J",#/,%*(,%/I,J)RJ%58*I8*%I,"%
"5*#25+L%7)*(58*%*(,%+,,<%*5%)+J",#/,%*(,%+80=,"%56%/*#3,/%
)+%,#J(%,+3)+,%/,J25+G%%@()/%",/84*/%)+%457,"%7,)3(*L%#+<%#%
/(5"*,"%,+3)+,%4,+3*(L%#/%7,44%#/%6,7,"%I#"*/%65"%457,"%
0#)+*,+#+J,%J5/*/G

H6%5+,%/*#"*/%#*%*(,%6"5+*%56%*(,%;@A%,+3)+,%#+<%05F,/%
=#J17#"<L%*(,",%#",%0#+-%6,#*8",/%*(#*%(#F,%=,,+%
5F,"/(#<57,<%=-%*(,%3,#"%*(#*%#",%75"*(%+52+3o

!"#$%&'X)'O"+#%+P'6B'Y&2'!&+0$%&9'61'0/&'*.(3334'51#"1&



AirInsight 18

!"#$%&'()*+$,-./'0

A5",)3+%m=W,J*%g#0#3,%>?AmgBC%5JJ8"/%7(,+%65",)3+%
5=W,J*/L%/8J(%#/%%3"#F,4%5"%5*(,"%<,=")/L%#",%/8J1,<%)+*5%*(,%
,+3)+,%#)"j57G%@()/%J#+%<#0#3,%)+*,"+#4%,+3)+,%
J50I5+,+*/L%7()J(%#",%J5/*4-%*5%",I#)"G%%@5%J58+*,"#J*%AmgL%
,+3)+,%0#+86#J*8","/%+57%824)V,%<,/)3+/%*(#*%,W,J*%
I#"2J4,/%58*%56%*(,%#)"j57%,+*,")+3%*(,%,+3)+,%J5",L%*(8/%
#F5)<)+3%<#0#3,G

@(,%;@A%(#/%#%AmgQ6",,%J5",%<,/)3+L%7)*(%#+%,W,J25+%I5)+*%
65"%65",)3+%5=W,J*/%)+%*(,%457QI",//8",%J50I",//5"%*(#*%
J,+*")683,/%I#"2J4,/%58*/)<,%*(,%j57%I#*(L%#+<%)/%05",%
*(#+%eeGe[Y%,T,J2F,G%%D50=)+,<%7)*(%*(,%4#"3,"%6#+%/)V,%
#+<%/0#44,"%J5",%5I,+)+3L%*(,%;@A%/,"),/%)/%,S*",0,4-%
,T,J2F,%#*%Amg%",W,J25+%#+<%)/%F)"*8#44-%#%AmgQ6",,%J5",L%
",<8J)+3%0#)+*,+#+J,%,SI,+/,G%

1*2$34'..54'$6*074'..*4

@(",,%<)0,+/)5+#4%#)"65)4%/(#I,/%#",%<")F,%,UJ),+J-%)+%*(,%
457QI",//8",%J50I",//5"L%7()J(%*8"+/%#*%()3(,"%"5*#25+#4%
F,45J)2,/%*5%3,+,"#*,%)+J",#/,<%I",//8",G%%;#)+/%)+%*"#+/6,"%
,UJ),+J-%6"50%*(,%3,#"%(#F,%=,,+%J50=)+,<%7)*(%
#,"5<-+#0)J%)0I"5F,0,+*/%0#<,%I5//)=4,%=-%+,7%
*,J(+5453-%#)"65)4/L%<,/)3+,<%8/)+3%J50I8*#25+#4%j8)<%
<-+#0)J/G%%')*(%()3(,"%"5*#25+%/I,,</L%*(,%<,/)3+%56%
#)"65)4/%(#/%=,,+%#<#I*,<%*5%#JJ5005<#*,%()3(,"%/*"8J*8"#4%
45#<)+3%56%*(,%#)"65)4/%#+<%<)/J/%5+%7()J(%*(,-%#",%I4#J,<G%%
!'%(#/%<,/)3+,<%)*/%=4#<,/%#+<%"5*5"/%*5%#F5)<%/*",//%I,#1/%
#+<%,4)0)+#*,%*(,%+,,<%*5%?=,,6Q8IB%J50I5+,+*/L%*(8/%
",<8J)+3%7,)3(*G%

89:;$34'..54'$6*074'..*4

!'%(#/%=,,+%#=4,%*5%3#)+%*(,%/#0,%4,F,4%56%,UJ),+J-%6"50%
)*/%,+3)+,%7)*(%6,7,"%/*#3,/%)+%*(,%()3(QI",//8",%
J50I",//5"%<8,%*5%)+J",#/,<%"5*#25+#4%/I,,</%#+<%
)0I"5F,<%#)"65)4%#,"5<-+#0)J/G%%@(,/,%#,"5<-+#0)J%



AirInsight 19

)0I"5F,0,+*/%#",%0#<,%I5//)=4,%*("583(%*(",,%
<)0,+/)5+#4%J50I8*#25+#4%j8)<%<-+#0)J/%*,J(+)f8,/G%%
h/)+3%I")0#")4-%=4#<,<%<)/1/%>?=4)/1/BCL%*(,%#<F#+*#3,%56%
()3(,"%"5*#25+#4%/I,,</%,4)0)+#*,/%*(,%+,,<%65"%*75%/*#3,/L%
7()J(%<"#0#2J#44-%",<8J,/%*(,%+80=,"%56%I#"*/G%@()/L%#44%
*()+3/%=,)+3%,f8#4L%/(584<%*"#+/4#*,%*5%457,"%0#)+*,+#+J,%
J5/*/%65"%*()/%/,J25+%56%*(,%,+3)+,G

<=>*+?@$1'=+?A54+$6*0B5./*4$

@(,%@#45+Qt%4,#+Q=8"+%J50=8/*5"%6,#*8",<%)+%*(,%;@A%)/%#%
",R+,<%*()"<Q3,+,"#25+%F,"/)5+%56%*(,%I"5F,+%!'%@#45+%
J50=8/*5"G%%@()/%+,7%<,/)3+%=8"+,"L%4)1,%)*/%I",<,J,//5"L%)/%#%
<8#4%#S)#4%<,/)3+%#+<%6,#*8",/%#%/(5"*,"%#S)#4%4,+3*(%#+<%
/)0I4,"%68,4%+5VV4,/L%J58I4,<%7)*(%j5#*%7#44%J5+/*"8J25+G%
@(,%#,"5<-+#0)J/%56%*(,%=8"+,"%7,",%<,F,45I,<%8/)+3%
J50I8*#25+#4%j8)<%<-+#0)J/%*,J(+)f8,/%*5%)0I"5F,%*(,%
0)S)+3%56%*(,%68,4%#+<%#)"G%@(,%J50=8/*5"%8/,/%#%")J(%=8"+Q%
f8,+J(%4,#+%>`u^C%#II"5#J(L%*(,",=-%<"#0#2J#44-%",<8J)+3%
lmS%,0)//)5+/G%%@()/%<,/)3+%",/84*/%)+%#%[:Y%0#"3)+%*5%
DNE!rX%/*#+<#"</G%%

89:;$34'..54'$<54B9+'

@(,%()3(QI",//8",%*8"=)+,%*#1,/%#<F#+*#3,%56%*(,%4#*,/*%<8#4%
8/,%*,J(+5453),/%*(#*%!'%(#F,%<,F,45I,<%65"%*(,)"%RK(%
3,+,"#25+%R3(*,"%,+3)+,!*L%)+J48<)+3%#<F#+J,<%J554)+3%
*,J(+5453),/G%%@(,/,%*,J(+5453),/L%7()J(%",0#)+%*(,%
,f8)F#4,+*%56%#%?/*#*,%/,J",*B%#*%,+3)+,%0#+86#J*8","/L%
,+#=4,%*(5/,%J50I#+),/%*5%",<8J,%*(,%0,*#4%*,0I,"#*8",%
56%*(,%#)"65)4/%7()4,%7)*(/*#+<)+3%*(,%()3(,"%3#/%
*,0I,"#*8",/%7)*()+%*(,%,+3)+,G%@(,%;@A%7)44%(#F,%#%()3(,"%
I",//8",%"#25%#+<%()3(,"%)+4,*%*,0I,"#*8",/%*(#+%*5<#-./%
,+3)+,/%*5%)0I"5F,%*(,"0#4%,UJ),+J-G%%

N%1,-%*5%!'./%#<F#+J,<%*,J(+5453-%)/%*(#*%)*%I"5F)<,/%
()3(,"%J554)+3%8/)+3%4,//%J554)+3%#)"G%@()/%,+#=4,/%*(,%,+3)+,%
*5%5I,"#*,%7)*(58*%#%I,+#4*-%)+%J-J4,%,UJ),+J-%*(#*%

10!"/!='$)3&(4!%#(!ODQVX!(0;*0(!H$'!%#(!ODVX!6*C*%,'1!8;#%('



AirInsight 20

*-I)J#44-%5JJ8"/%7(,+%#<<)25+#4%J554)+3%#)"%)/%)+*"5<8J,<G%%
@(,%*,J(+5453-%)+J48<,/%#%J50=)+#25+%56%#)"j57%<,/)3+/%
7)*()+%()3(%*,0I,"#*8",%#",#/%#+<%/I,J)#4)V,<%J5#2+3/%*(#*%
I",F,+*%0,*#4%6"50%0,42+3%6"50%*(,%()3(%3#/QI#*(%
*,0I,"#*8",/%7)*()+%*(,%,+3)+,G%

1*2$34'..54'$<54B9+'

@(,%,UJ),+J-%56%*(,%,+3)+,%,+#=4,/%!'%*5%5+4-%8/,%*(",,%
/*#3,/%65"%)*/%457QI",//8",%*8"=)+,L%(#46%#/%0#+-%/*#3,/%#/%#%
J5+F,+25+#4%<")F,%,+3)+,%7584<%+,,<%*5%-),4<%*(,%/#0,%
,UJ),+J-G%%@()/%%3,+,"#*,/%#%/)3+)RJ#+*%/#F)+3/%)+%I#"*/L%#+<%
*(,",=-%0#)+*,+#+J,%J5/*/G%%!'%,/20#*,/%*(#*%)*%7)44%8/,%
cXY%6,7,"%#)"65)4/%)+%*(,%;@A%*(#+%*5<#-./%J5+F,+25+#4%
<)",J*%<")F,%,+3)+,/G

M@hL%#+%,+3)+,%0#+86#J*8","%#+<%J50I5+,+*%/8II4,"L%
=#/,<%)+%;,"0#+-L%)/%#%<,F,45I0,+*%I#"*+,"%5+%*(,%;@AL%
#+<%<,/)3+,<%*(,%+,7%()3(%/I,,<%^!@%65"%*(,%;@AG%@(,%
<,/)3+%,T5"*%65J8/,<%5+%=#4#+J)+3%#%+80=,"%56%<,/)3+%
*"#<,5T/%*5%5I20)V,%()3(,"%"5*#25+#4%/I,,</%7()4,%
0#)+*#)+)+3%457%0#)+*,+#+J,%J5/*/L%#+<%)0I"5F,<%
,UJ),+J-G%%g,/)3+/%56%*(,%58*,"%/("58</L%#)"65)4/%#+<%"55*/%
56%*(,%=4#<,/%(#F,%=,,+%5I20)V,<%*5%#JJ5005<#*,%()3(,"%
/I,,</L%()3(,"%I",//8",/L%#+<%()3(,"%#)"j57%*,0I,"#*8",/L%
#44%7()4,%",<8J)+3%*(,%+80=,"%56%I#"*/%#+<%*(,",=-%
,SI,J*,<%0#)+*,+#+J,%J5/*/G

1DDON:!1NB$!B(GDOKO%1B5$$

@(,%;@A%(#/%#%+80=,"%56%)++5F#2F,%*,J(+5453),/%*(#*%<")F,%
*(,%,UJ),+J-%56%*()/%+,7%,+3)+,G%%%m+,%56%*(,%",#/5+/%7,%
<5+.*%(,#"%08J(%#=58*%*(,/,%*,J(+5453),/%)+%<,*#)4%)/%*(#*%
!'%7#+*/%*5%1,,I%*(,0%I"5I"),*#"-G%%g,/I)*,%*(#*L%7,%(#F,%
3#)+,<%)+/)3(*%)+*5%/,F,"#4%56%*(,%*,J(+5453),/%824)V,<%)+%*(,%
;@A%,+3)+,G



AirInsight 21

CDE=+('D$F=+5G=(/549+:$<'(;+*>*:-$G*4$,*7;9.)(=/'D$,;=7'.

!"#$%&%'()*+,-%)/%#05+3%*(,%)+<8/*"-%4,#<,"/%)+%*(,%
#II4)J#25+%56%#<F#+J,<%#<<)2F,%0#+86#J*8")+3%*,J(+5453-L%
J8"",+*4-%8/)+3%Oc%I#"*/%I"5<8J,<%=-%#<<)2F,%
0#+86#J*8")+3%5+%*(,%R"/*%;@A%#II4)J#25+%65"%*(,%
_50=#"<),"%D\,"),/G%%@(,/,%8+)f8,%,+3)+,%J50I5+,+*/%#",%
0#<,%=-%=8)4<)+3Q8I%I#"*/%6"50%I57<,",<%0,*#4L%"#*(,"%
*(#+%*(,%*"#<)25+#4%#II"5#J(%56%J8n+3%4#"3,"%0,*#4%
I),J,/GG%%h/)+3%I57<,",<%0,*#4L%7()J(%)/%/)+*,",<%8/)+3%
4#/,"/%*5%=8)4<%4#-,"%8I5+%4#-,"L%!'%)/%+57%#=4,%*5%J",#*,%
I#"*/%7)*(%J50I4,S%/(#I,/%7)*(%,S*",0,%I",J)/)5+G%%!

@(5/,%/(#I,/%J#+%=,%68"*(,"%5I20)V,<L%7)*(%5+4-%*(,%0,*#4%
",f8)",<%65"%*(,%<,/)",<%68+J25+#4)*-%)+J48<,<L%*(,",=-%
",<8J)+3%7,)3(*G%%H+%#<<)25+L%8+8/8#4%/(#I,/%<,/)3+,<%*5%
I"5F)<,%W8/*%*(,%")3(*%#058+*%56%J554)+3%#)"%5"%68,4%j57%#*%
*(,%,S#J*%I5)+*%7(,+%+,,<,<%J#+%)0I"5F,%*(,%,UJ),+J-%56%
*(,%,+3)+,%7)*(58*%*(,%45//%56%J-J4,%,UJ),+J-G
%%

%
!"#$%&'Z)''5W+P7U&'6B'+1':CC"A[&'\+1$B+;0$%"1#'*%6;&99]'6%'GO'*%"1A1#'6B'\&0+U'*+%09==

@(,%=,+,R*/%56%#<F#+J,<%#<<)2F,%0#+86#J*8")+3%
*,J(+5453-%)+J48<,%*(,%#=)4)*-%*5%3,+,"#*,%/(#I,/%#+<%
I#//#3,/%)0I5//)=4,%*5%J",#*,%7)*(%J5+F,+25+#4%
0#+86#J*8")+3G%@()/%#4457/%!'%*(,%#=)4)*-%*5%0#+86#J*8",%
*5%,S*",0,4-%()3(%*54,"#+J,/L%#/%7,44%#/%,+,"3-%,UJ),+J-%
#+<%457,"%J5/*/G

11!T,4('!4*0%('*0;!$H!=$@)('()!6(%,C!*4!$0(!$H!4(?(',C!VM!='*050;!='$&(44(4!*0!34(!,%!"/

http://d9itxagvk5mi8.cloudfront.net/wp-content/uploads/2012/09/images-4.jpeg
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')*(%#<<)2F,%0#+86#J*8",<%I#"*/%#+%)+*,3"#4%I#"*%56%*(,%
;@A%I"5<8J25+%I"5J,//L%!"#$%&%'()*+,-%(#/%J(5/,+%*5%
F,"2J#44-%)+*,3"#*,G%@(,%J50I#+-%I"5<8J,/%)*/%57+%
I57<,",<%0,*#4%#445-/%#+<%"#7%0#*,")#4/%65"%*(,%#<<)2F,%
0#+86#J*8")+3%I"5J,//G%%@()/%#4/5%I"5F)<,/%*(,%J50I#+-%
7)*(%05",%,S*,+/)F,%f8#4)*-%J5+*"54%5F,"%*(,%I"5J,//%56%
?I")+2+3%]gB%I#"*/G

@(,%/8JJ,//684%)0I4,0,+*#25+%56%#<<)2F,%0#+86#J*8")+3L%#%
"#I)<4-%,F54F)+3%*,J(+5453-L%(#/%/I#7+,<%",Q)0#3)+)+3%=-%
<,F,45I0,+*%,+3)+,,"/%*5%*()+1%)+%*,"0/%56%7(#*%)/%I5//)=4,%
*5%=8)4<Q8IL%"#*(,"%*(#+%J8*G%%_,J#8/,%/(#I,/%#+<%j57/%J#+%
=,%5I20)V,<%7)*(%0)+)0#4%0#*,")#4/L%/50,%56%*(,%
#II4)J#25+/%65"%#<<)2F,%0#+86#J*8")+3%)+J48<,%I#"*/%*(#*%
4551%J50I4,*,4-%#4),+%*5%*(5/,%0#+86#J*8",<%8/)+3%
*"#<)25+#4%0#J()+)+3%0,*(5</G%%@(,%",#4%=,+,R*/%56%
#<<)2F,%0#+86#J*8")+3%7)44%4)1,4-%=,%)+J",#/)+34-%/,,+%)+%*(,%
/,J5+<%3,+,"#25+%;@AL%#K,"%,+3)+,,"/%,SI45",%*(,%6844%
I5*,+2#4%56%*()/%+,7%*,J(+5453-G

,/=/'$*G$/;'$C4/$6**>9+:$<'(;+*>*:9'.

@(,%5+,%#",#%*(#*%",0#)+/%#%()3(4-%38#"<,<%/,J",*%65"%
,+3)+,%0#+86#J*8","/%)/%(57%J554)+3%*,J(+5453),/%#",%8/,<%
*5%",<8J,%0,*#4%*,0I,"#*8",/%)+%5"<,"%*5%7)*(/*#+<%*(,%
,F,"Q")/)+3%3#/%I#*(%*,0I,"#*8",/%)+%*(,%J50=8/*5"%#+<%
*8"=)+,/G%%!'%(#/%#JJ,//%*5%<8#4Q8/,%*,J(+5453-%65"%,+3)+,%
J554)+3L%#/%I"5F,+%7)*(%*(,)"%RK(%3,+,"#25+%R3(*,"%,+3)+,%
<,/)3+%65"%*(,%0)4)*#"-L%#+%,+3)+,%7)*(%*(,%(5$,/*%,+3)+,%
*,0I,"#*8",/%56%#+-%)+%I"5<8J25+G!"%%\50,%56%*(#*%
*,J(+5453-%(#/%=,,+%#<#I*,<%65"%J)F)4%8/,%5+%*(,%;@AL%7)*(%
!'%J#",6844-%=#4#+J)+3%*(,%/,4,J25+%56%*,J(+5453),/%6"50%#%
J5/*%#+<%0#)+*#)+#=)4)*-%/*#+<I5)+*G%%%

N<F#+J,<%J5#2+3%*,J(+5453),/%#",%#*%*(,%(,#"*%56%*(,%
J554)+3%I"5J,//L%#/%*(,/,%J5#2+3/%)+/84#*,%*(,%0,*#4%6"50%
()3(%*,0I,"#*8",/%*(#*%7584<%5*(,"7)/,%J#8/,%)*%*5%0,4*G%%
@(,/,%J554)+3%*,J(+5453),/%,+#=4,%*(,%,+3)+,%*5%0#)+*#)+%
()3(,"%5F,"#44%I",//8",%"#25/%#+<%()3(,"%)+4,*%*,0I,"#*8",/%
7)*(58*%",/842+3%)+%()3(,"%0,*#4%*,0I,"#*8",/%#+<%

!"!M3,C!34(!%(&#0$C$;1!*4!=,*)!H$'!91!%#(!&$0%',&%$'!',%#('!%#,0!M$M7!(0,9C*0;!%#(!&$6=,01!%$!35C*[(!%(&#0$C$;1!)(?(C$=6(0%4!
*0!&*?*C*,0!,4!@(CC!,4!6*C*%,'1!,==C*&,5$04B
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,SJ,//)F,%7,#"%*5%0,*#4%J50I5+,+*/G%%@(,%I"5I"),*#"-%
/,J",*%#*%!'%/8""58+</%*(,%#=)4)*-%*5%3,+,"#*,%#<<)25+#4%
J554)+3%7)*(%#%0)+)080%#058+*%56%J554)+3%#)"L%,+#=4)+3%
=5*(%7,)3(*%/#F)+3/%#+<%0#S)0)V)+3%J-J4,%,UJ),+J-G

!'%)/%#4/5%f8)*,%#<F#+J,<L%#/%)/%;EL%)+%*(,%8/,%56%J,"#0)J%
0#*")S%J50I5/)*,/%>?DMDBC%65"%)*/%0)4)*#"-%,+3)+,/L%#/%7,44%
#/%#%+,7%*,J(+5453-%*(#*%",I4#J,/%DMD%*5%I"5F)<,%=,$,"%
J554)+3L%=8*%",0#)+/%I"5I"),*#"-G%%@(,)"%,SI,"),+J,%7)*(%
*(,/,%*,J(+5453),/%7)44%,+#=4,%)*/%,+3)+,,"/%*5%<,/)3+%*(,%
/,J5+<%3,+,"#25+%;@A%7)*(%,F,+%()3(,"%I",//8",/%#+<%
*,0I,"#*8",/%*5%68"*(,"%)0I"5F,%*(,"0#4%,UJ),+J-G

@:D:%1D%$!B(GDOKO%Q$R15S5

@(,%+,7%*,J(+5453),/%8/,<%)+%*(,%;@A%,+3)+,%)+*"5<8J,%#+%
,4,0,+*%56%")/1L%#/%7)*(%#+-%+,7%<,F,45I0,+*G%%@(,%1,-%*5%
/8JJ,//%)/%(57%7,44%*(5/,%")/1/%#",%0#+#3,<%#+<%0)23#*,<%
<8")+3%*(,%<,F,45I0,+*%I"5J,//G%%^,*./%,S#0)+,%*(,%")/1/%
#//5J)#*,<%7)*(%*(,%;@A%,+3)+,o

<;'$H'=4I$%;,#",<%*8"=56#+/%#",%+5*%/50,*()+3%+,7L%#/%*(,%
i5+,-7,44%>65"0,"4-%;#"",$C%@AEQZ]9%,+3)+,L%*(#*%)/%8/,<%
)+%=8/)+,//%W,*/L%)/%#%3,#",<%*8"=56#+%7)*(%()3(%",4)#=)4)*-G%%
@(,%)++5F#2F,%=",#1*("583(%)+%<,/)3+%=-%!'%*(#*%,+#=4,/%
*(,%8/,%56%#%3,#"=5S%)+%#%08J(%4#"3,"%,+3)+,%)/%*(,%1,-%*5%
/8JJ,//G%%')*(%5+4-%/,F,+%05F)+3%I#"*/L%#%?j5#2+3B%<,/)3+L%
#+<%,//,+2#44-%+5%0#)+*,+#+J,%",f8)",0,+*/L%*(5/,%")/1/%
(#F,%4#"3,4-%=,,+%0)23#*,<G

CDE=+('D$F=+5G=(/549+:$G*4$3=4/.I%%_8)4<)+3%8I%I#"*/%
8/)+3%#<<)2F,%0#+86#J*8")+3%)/+.*%+,7L%=8*%#%4#"3,Q/J#4,%
I"5<8J25+%5I,"#25+%)/G%%!'%)/%#05+3%*(,%)+<8/*"-%4,#<,"/%
)+%]g%I")+2+3L%#+<%)/%I)5+,,")+3%)*/%8/,%)+%*(,%+,7%,+3)+,/G%%
N%1,-%")/1%)/%7(,*(,"%I#"*/%=8)4*%8I%6"50%I57<,",<%0,*#4%
7)44%(#F,%*(,%/#0,%",4)#=)4)*-%#/%*"#<)25+#44-%0#+86#J*8",<%
I#"*/G%ES*,+/)F,%*,/2+3%(#/%/(57+%*(#*%*(,/,%J50I8*,"%
J5+*"544,<%I"5J,//,/%#",%f8)*,%",4)#=4,L%I"5F)<)+3%,f8#4%*5%)6%
+5*%05",%",4)#=4,%I#"*/G%%')*(%05",%J50I4,S%/(#I,/%#+<%
457,"%7,)3(*L%*(5/,%]g%I")+*,<%I#"*/%<,4)F,"%/)3+)RJ#+*%
I,"65"0#+J,%#+<%,J5+50)J%=,+,R*/G
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6**>9+:$<'(;+*>*:-I%%@(,%;@A%7)44%"8+%#*%#%()3(,"%
*,0I,"#*8",%*(#+%*5<#-./%,+3)+,/L%*(8/%",f8)")+3%#<F#+J,<%
J554)+3%*,J(+5453),/G%%@(,",%7)44%=,%#+%)+J",#/,%)+%*(,%8/,%56%
/I,J)#4)V,<%J5#2+3/%)+%*()/%,+3)+,L%0#+-%56%7()J(%(#F,%
#4",#<-%=,,+%I"5F,+%/8JJ,//684%)+%*(,%qO[::%\,4,J*%,+3)+,G%%
H+%#<<)25+L%!'/%I"5I"),*#"-%J554)+3%*,J(+5453-%",f8)",/%
4,//%J554)+3%#)"L%#+<%*(,",65",%7)44%+5*%(#F,%#%I,+#4*-%)+%
*,"0/%56%J-J4,%,UJ),+J-G%%

_,J#8/,%*(5/,%*,J(+5453),/%75"1%7,44L%*(,%;@A%7)44%+5*%
",f8)",%*(,%8/,%56%,S52J%0#*,")#4/%/8J(%#/%J,"#0)J/L%7()J(%
#",%J#+%=,%F,"-%J5/*4-%*5%0#+86#J*8",%#+<%0#)+*#)+G%%
g,/I)*,%*(,%()3(,"%"8++)+3%*,0I,"#*8",/L%)*%7)44%(#F,%#%
/)3+)RJ#+*4-%J554,"%*,0I,"#*8",%*(#+%#%/)0)4#"%I,"65"0)+3%
<)",J*Q<")F,%,+3)+,L%#+<%+5*%",f8)",%,S52J%0#*,")#4/%65"%
J554)+3G

6*075/=)*+=>$!>59D$#-+=09(.I%E+3)+,,")+3%*554/%#+<%
J50I82+3%*,J(+5453),/%(#F,%#<F#+J,<%)+%",J,+*%-,#"/L%#+<%
(#F,%=,,+%/8JJ,//6844-%824)V,<%)+%0#+-%#,"5/I#J,%
#II4)J#25+/G%%!'%)+*,3"#*,<%*(,%4#*,/*%DAg%*554/%)+*5%*(,)"%
,+3)+,,")+3%I"5J,//,/L%,+#=4)+3%*(,%J",#25+%56%+,7%#)"65)4%
<,/)3+/%*(#*%5I20)V,%#)"j57%#+<%J554)+3G%%%@(,%<,/)3+%
,SI,"),+J,%6"50%RK(%3,+,"#25+%0)4)*#"-%,+3)+,/%(#/%
#4457,<%!'%*5%8/,%4,F,"#3,%*,J(+5453),/%65"%*(,%;@A%7)*(%
F,"-%()3(%J5+R<,+J,G%

#'.9:+$G*4$F=9+/'+=+('I%A#J,<%7)*(%#%J50I,22F,%
<)/#<F#+*#3,%)+%0#)+*,+#+J,%J5/*/%5+%,S)/2+3%I"5<8J*/L%
!'%/*",//,<%/)0I4)J)*-%)+%*(,%#"J()*,J*8",%56%*(,%+,7%
,+3)+,L%65J8/)+3%5+%0)+)0)V)+3%*(,%+80=,"%56%I#"*/%#+<%
,+3)+,%/*#3,/%*5%",<8J,L%"#*(,"%*(#+%)+J",#/,L%0#)+*,+#+J,%
J5/*/G%%%')*(%9L[::%6,7,"%#)"65)4/%)+%#+%,+3)+,L%*(,%J5/*%56%
*(5/,%#)"65)4/%/(584<%=,%",j,J*,<%)+%457,"%0#)+*,+#+J,%
J5/*/G%%!'%(#/%*#"3,*,<%0#)+*,+#+J,%J5/*/%O:Y%457,"%*(#+%
*5<#-./%qO[::%NQ[%,+3)+,%65"%)*/%;@A%56%,f8#4%*("8/*G
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IV.  Aircraft Applications for the GTF

@(,%!8",!57,"%9:::;%)/%J8"",+*4-%/,4,J*,<%65"%9O%<)T,",+*%
05<,4/%7)*()+%RF,%#)"6"#0,%6#0)4),/L%#+<%(#/%05",%*(#+%
XL:::%,+3)+,/%J8"",+*4-%5+%5"<,"%5"%5I25+G%%N)"J"#K%6#0)4),/%
)+J48<,%*(,%_50=#"<),"%D\,"),/L%N)"=8/%N]O:+,5L%
M)*/8=)/()%M`aL%b#15F4,F%b#1QOcO%>I",F)58/4-%*(,%H"18*%
M\QO9CL%#+<%E0="#,"%EO%W,*/G%%%

M./C&';2#'$(5#'2#+

@(,%_50=#"<),"%D\,"),/%)/%#%+,7%3,+,"#25+%I#//,+3,"%W,*%
5I20)V,<%65"%*(,%9::Q9[:%/,#*%J4#//G%%%@75%05<,4/%56%*(,%
#)"J"#K%#",%I4#++,<L%*(,%D\9::%#+<%D\]::G%%@(,%D\9::%(#/%
/,#2+3%65"%99:%)+%#%*-I)J#4%J5+R38"#25+G%@(,%D\]::L%(#/%
/,#2+3%65"%9]:%)+%*-I)J#4%J5+R38"#25+/L%=8*%J#+%
#JJ5005<#*,%#%0#S)080%56%9X:%I#//,+3,"/%)+%#+%#44%
,J5+50-%J5+R38"#25+G

!"#$%&'(3)''R6PD+%C"&%'?^(33'+0'!"%90'!U"#/0'(S'^&70&PD&%'>3(G=_

!#!2$3'&(+!<$69,')*('!K('$4=,&(
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@(,%D\]::%<)",J*4-%J(#44,+3,/%*(,%N)"=8/%N]9dr]9er]9e+,5%
#+<%_5,)+3%Z]ZQX::rZ::%#+<%QZMNtG%@(,%D\9::%J50I,*,/%
7)*(%*(,%E0="#,"%EQ9e:r9e[%#+<%EOQ9e:%#+<%EOQ9e[%#+<%
\81(5)%\8I,"W,*G%_50=#"<),"%J4#)0/%/8=/*#+2#44-%=,$,"%
,J5+50)J/%65"%)*/%#)"J"#K%)+%J50I#")/5+%*5%*(,%J8"",+*%#+<%
I4#++,<%N)"=8/L%_5,)+3%#+<%E0="#,"%W,*/G%@(,%R"/*%j)3(*%56%
*(,%D\,"),/%5JJ8"",<%)+%\,I*,0=,"%O:9]L%=8*%*(,%I"53"#0%
(#/%/)+J,%,SI,"),+J,<%/,F,"#4%<,4#-/G%%E+*"-%)+*5%/,"F)J,%)/%
+57%/J(,<84,<%65"%*(,%/,J5+<%(#46%56%O:9[G

_50=#"<),"%(#/%/,F,"#4%0#W5"%J8/*50,"/%65"%*(,%D\,"),/L%
)+J48<)+3%`,I8=4)JL%\7)//L%p5",#+%N)"L%;846%N)"L%M#40v%
NF)#25+L%N)"_#42JL%H"#f)%N)"7#-/L%\#8<)%;846%N)"4)+,/L%
m<-//,-%N)"4)+,/L%#+<%4,#/)+3%J50I#+),/%^DH%#+<%H4-8/()+%
A)+#+J,G
%
_50=#"<),"%J4#)0/%*(,%D\,"),/%7)44%(#F,%/8=/*#+2#44-%=,$,"%
,J5+50)J/%*(#+%)*/%I,,"/L%)+J48<)+3%*(,%",Q,+3)+,<%N]9e+,5%
#+<%Z]ZQZMNt%=,J#8/,%)*%7)44%=,%4)3(*,"L%#+<%*(,",65",%
05",%68,4-,UJ),+*G%%@(,%D\]::%)/%,SI,J*,<%*5%=,%9OL:::%
I58+</%4)3(*,"%*(#+%*(,%/)0)4#"%/)V,<%N]9e+,5G

:2'C>+$:TUV)#.

@(,%N]O:+,5%>65"%?+,7%,+3)+,%5I25+?C%6#0)4-%L%J5+/)/*/%56%
*(",,%05<,4/L%*(,%N]O:+,5L%N]O9+,5L%#+<%N]9e+,5G%%@(,%
R"/*%#II4)J#25+L%*(,%N]O:+,5L%)/%/J(,<84,<%*5%,+*,"%/,"F)J,%
)+%O:9XG

@(,%N]O:+,5%6#0)4-%7)44%5T,"%#%J(5)J,%56%,+3)+,/L%#/%<5,/%
*(,%*(,%J8"",+*%N]O:%I"53"#0G%%@(,%!"#$%&%'()*+,-%
99::;QaM%7)44%J50I,*,%#3#)+/*%*(,%DAM%^EN!Q9N%,+3)+,%
5+%*(,%*(",,%#)"J"#K%I4#P5"0/G

N/%*(,%=,/*/,44)+3%/)+34,%05<,4%#)"J"#K%)+%()/*5"-!%L%*(,%N]O:%
6#0)4-%(#/%#%/*"5+3%654457)+3%#05+3%#)"4)+,/L%0#+-%56%7(50%
(#F,%5"<,",<%*(,%+,5%05<,4%*5%#830,+*%5"%",I4#J,%*(,)"%
,S)/2+3%j,,*/G%%N/%56%a8+,%O:9cL%I")5"%*5%*(,%A#"+=5"583(%
N)"%\(57L%*(,%5"<,"%=551%65"%*(,%N]O:%+,5%6#0)4-%/(57/%
5"<,"/%65"%OLZ:O%#)"J"#KL%7)*(%#+5*(,"%9L99]%5I25+/G%%@(,/,%
)+J48<,%c[%N]9e+,5L%OL9:]%N]O:+,5L%#+<%[[c%N]O9+,5G

!%!2$3'&(+!\(%!K?*,5$0!2('?*&(4!,*'&',R!),%,9,4(B
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!"#$%&'(()':%A90`9'a&1C&%"1#'6B':G>31&6=K

@5%<#*,L%J8/*50,"/%(#F,%/I4)*%*(,%,+3)+,%5"<,"/%=,*7,,+%
*(,%*75%J50I,2*5"/L%7)*(%e:]%65"%!'%#+<%dXZ%65"%DAMG%%
i57,F,"L%9L:Z]%5"<,"/%",0#)+%7)*(58*%#+%,+3)+,%/,4,J25+L%
05",%*(#+%]dY%56%#44%5"<,"/G!&%@(,%J50I,225+%65"%*(5/,%
5"<,"/%)/%,SI,J*,<%*5%=,%)+*,+/,G%

'()4,%05/*%,S)/2+3%J8/*50,"/%65"%*(,%DAMQ[XQ[%#+<%qO[::%
,+3)+,/%#",%4)1,4-%*5%J5+2+8,%7)*(%*(,)"%,S)/2+3%I"5F)<,"/%)+%
5"<,"%*5%5I20)V,%*"#+/)25+%J5/*/L%#%6,7%?J5+f8,/*/B%#",%
4)1,4-%*5%5JJ8"%#+<%7)44%0#1,%#%<)T,",+J,%)+%0#"1,*%/(#",G%%
',%,SI,J*%!'L%3)F,+%*(,%68,4%,UJ),+J-%#+<%0#)+*,+#+J,%
J5/*%#<F#+*#3,L%*5%3#)+%#%X:YQc:Y%0#"1,*%/(#",%5F,"%*(,%
45+3,"%*,"0L%I#"2J84#"4-%#/%J5+2+8)+3%)0I"5F,0,+*/%
4,F,"#3,%*(,%3"57*(%I5*,+2#4%56%*(,%;@A%<,/)3+!'G

@(,%N]O9+,5%5I,"#*5"/%6#F5"%*(,%;@AL%7()J(%5T,"/%#%
][L:::%I58+<%*("8/*%F#")#+*%65"%=,$,"%()3(%#+<%(5*%
I,"65"0#+J,G%%D8"",+*4-L%!'%4,#</%7)*(%#%Z[Y%0#"1,*%/(#",%

!+!2$3'&(+!K*'934!2K2
!&!2$3'&(+!@@@B=)EC*;#%B&$6>0($6,EB#%6
!'!<,4()!$0!K*'G04*;#%!,0,C14*4!$H!(E*450;!IO]!,0)!GKU!&34%$6('4!4@*%&#*0;!(0;*0(!?(0)$'47!,0)!%#(!=('H$'6,0&(!,0)!(&$0$6*&!
),%,!H$'!(,&#!(0;*0(B



AirInsight 28

65"%*(,%N]O9+,5L%7()J(%)/%=,J50)+3%)+J",#/)+34-%)+%<,0#+<%
#/%#)"4)+,/%8I/)V,%*(,)"%j,,*/%65"%=,$,"%/,#*Q0)4,%,J5+50)J/G
')*(%5+4-%c[%J8"",+*%5"<,"/%65"%*(,%N]9e+,5L%)*%)/%I5//)=4,%
*(#*%N)"=8/%0#-%<,6,"L%5"%,F,+%J#+J,4%*()/%I"53"#0G%%_5,)+3%
)/%,SI,"),+J)+3%#%/)0)4#"%4#J1%56%<,0#+<%65"%)*/%Z]ZQZMNt%
I"53"#0G!(%%E#J(%56%*(,/,%05<,4/%#",%?<57+/)V,<B%05<,4/%
*(#*%J#""-%*(,%(,#F),"%/*"8J*8",%",f8)",<%65"%*(,)"%4#"3,"%
/)=4)+3/G%%l,7%J50I,2*5"/L%*(,%D\,"),/%#+<%EOa,*/%#",%
<,/)3+,<%#+<%5I20)V,<%65"%*(#*%/,#2+3%J#I#J)*-L%#+<%*(,%
N]9e+,5%#+<%Z]ZQZM#S%#",%,J5+50)J#44-%8+J50I,22F,G

@23+>C2+"2$@RH
@(,%M)*/8=)/()%M`a%)/%#%e:%/,#*%",3)5+#4%W,*L%#+<%*(,%R"/*%
J500,"J)#4%#)"J"#K%*5%=,%=8)4*%)+%a#I#+%/)+J,%*(,%lNMD%
b\Q99%J,#/,<%I"5<8J25+%)+%9eZcG%%_8)4<)+3%5+%*(,%/8JJ,//%
56%*(,%a#I#+,/,%#,"5/I#J,%)+<8/*"-%#/%#%/8=J5+*"#J*5"%*5%
_5,)+3L%M)*/8=)/()%#+<%a#I#+,/,%/8II4),"/%)<,+2R,<%#+%
5II5"*8+)*-%*5%,+*,"%*(,%",3)5+#4%W,*%0#"1,*G

!"#$%&'(>)'*/606'6B'T1"A+U'\aI'b1C&%':99&PDU2!)

!(!<$(*0;!@*CC!0$%!='$)3&(!%#(!ZVZDZ]K^!*0!<<\!H$'67!C(,)*0;!%$!*0)34%'1!4=(&3C,5$0!%#,%!*%!6,1!0$%!='$)3&(!%#(!DZ]K^!!,%!,CC
!)!"#$%$!&'()*%+!]*%439*4#*!K*'&',R



AirInsight 29

@(,%M`a%",J,)F,<%#%4#8+J(%5"<,"%6"50%NlN%)+%a#I#+%65"%9[%
#)"J"#KL%#+<%(#/%/)+J,%",J,)F,<%5"<,"/%65"%[:%R"0%I48/%[:%
5I25+/%6"50%@"#+/%\*#*,/%N)"4)+,/L%#/%7,44%#/%#+%5"<,"%65"%
9::%R"0%I48/%9::%5I25+/%6"50%\1-%',/*G

@(,%M`a%7)44%=,%5T,",<%)+%*75%F#")#+*/L%*(,%eOQ/,#*%M`aQe:%
#+<%*(,%Zd%/,#*%M`aQZ:G%%@5%<#*,L%#44%5"<,"/%(#F,%=,,+%65"%
*(,%4#"3,"%M`aQe:%05<,4G%%@(,%#)"J"#K%)/%,SI,J*,<%*5%(#F,%
O:Y%=,$,"%68,4%=8"+%*(#+%*(,%D`a%#+<%E`a%J50I,2*5"/%
#4",#<-%)+%/,"F)J,G

@(,%I"53"#0%(#/%,SI,"),+J,<%<,4#-/L%=8*%",J,+*4-%*(,%
68/,4#3,%#+<%7)+3/%56%*(,%R"/*%*,/*%#)"J"#K%7,",%0#*,<%#+<%
,+3)+,/%)+/*#44,<G%A)"/*%j)3(*%65"%*(,%M`a%)/%,SI,J*,<%)+%
O:9[L%#+<%,+*"-%)+*5%/,"F)J,%)/%,SI,J*,<%)+%O:9ZG

Q&I.<7#<$Q&ILUWU

@(,%b#15F4,F%b#1QOcO%>"#$%&%C%7#/%65"0,"4-%<,/)3+#*,<%*(,%
H"18*%M\QO9. %@()/%+,7%#)"J"#K%7)44%=,%I"5<8J,<%)+%`8//)#%)+%
*(",,%/)V,%F#")#+*/L%#+<%7)44%=,%#%<)",J*%J50I,2*5"%*5%*(,%
N)"=8/%N]O:%#+<%_5,)+3%Z]Z%6#0)4),/G%%@(,%b#1QOcO%7)44%
824)V,%*(,%/#0,%F#")#+*%56%*(,%;@A%,+3)+,%6#0)4-%*(#*%7)44%
=,%8/,<%5+%*(,%N]O:+,5%6#0)4-L%I"5F)<)+3%*(,%05/*%,UJ),+*%
+#""57Q=5<-%,+3)+,/%#F#)4#=4,%65"%*()/%+,7%`8//)#+%
I"53"#0G

@(,%b#1QOcO%I4#+/%*(",,%05<,4/%7)*(%/,#2+3%65"%9]XL%9[OL%
#+<%9Zd%",/I,J2F,4-%)+%#%*75%J4#//%J5+R38"#25+GG%@(,%
#)"J"#K%7)44%=,%5T,",<%7)*(%*75%,+3)+,/L%*(,%!'9c::;%65"%
7,/*,"+%5I,"#*5"/%#+<%*(,%NF)#<F)3#*,4%!gQ9c%*8"=56#+%
,+3)+,/%65"%*(,%<50,/2J%`8//)#+%0#"1,*G

A)"/*%j)3(*%)/%,SI,J*,<%)+%4#*,%O:9[Q,#"4-%O:9XL%7)*(%,+*"-%
)+*5%/,"F)J,%I4#++,<%65"%O:9ZG%%M#W5"%5"<,"/%)+J48<,%[:%65"%
N,"5j5*L%[:%65"%H4-8/()+%A)+#+J,L%[:%65"%`5/*,1(+5453)L%[:%
65"%D",J50%_8"W%`,/58"J,/L%9[%65"%qE_%^,#/)+3L%9:%65"%
h@N)"L%X%65"%@"#+/#,"5L%9:%65"%H"N,"5%#+<%]%65"%l5"<7)+<%
N)"4)+,/G



AirInsight 30

!"#$%&'(G)'TUU$90%+A61'6B'c+Jd>L>'eB6%P&%U2'T%J$0'\^d>(d>33fgh

B/C'&#'$BULH#3+

@(,%E0="#,"%EO%W,*/%#",%*(,%/,J5+<%3,+,"#25+%56%*(,%
I5I84#"%Ea,*%6#0)4-%56%#)"J"#KL%6,#*8")+3%+,7%,+3)+,/%#+<%#%
+,7%7)+3%<,/)3+%*5%)0I"5F,%68,4%,UJ),+J-G%%@(,%Ea,*%6#0)4-L%
)+*"5<8J,<%)+%O::ZL%)/%5T,",<%)+%658"%F#")#+*/%#+<%(#/%=,,+%
/8JJ,//684%)+%*(,%0#"1,*I4#J,L%7)*(%05",%*(#+%9L:::%#)"J"#K%
<,4)F,",<%*5%<#*,G

A#J)+3%+,7%J50I,225+%6"50%*(,%_50=#"<),"%D\,"),/L%
E0="#,"%<,J)<,<%*5%",Q,+3)+,%*(,%Ea,*L%J(55/)+3%*(,%
!'9Z::;%#+<%!'9e::;%65"%*(",,%+,7%05<,4/L%*(,%
EOQ9Z[L%EOQ9e:L%#+<%EOQ9e[G%%@(,%EOQ9e:%)/%/J(,<84,<%65"%
R"/*%j)3(*%)+%O:9X%#+<%,+*"-%)+*5%/,"F)J,%)+%O:9dL%654457,<%
=-%*(,%EOQ9e[%)+%O:9eL%#+<%EOQ9Z[%)+%O:O:G

"*!2$3'&(+!L0*%()!K*'&',R!I$6=,017!]$4&$@



AirInsight 31

!"#$%&'(L)':%A90`9'TUU$90%+A61'6B'5PD%+&%'5>d(Z3g=

\,#2+3%J#I#J)2,/%65"%*(,%EO,9Z[%#+<%EO,9e[%7)44%=,%
)+J",#/,<%*5%dd%#+<%9]O%/,#*/%",/I,J2F,4-L%7)*(%*(,%EOQ9e:%
",0#)+)+3%#*%9:X%/,#*/%)+%/)+34,%J4#//%J5+R38"#25+%7)*(%]9B%
/,#*%I)*J(G

6>3>'#$:2'0'&X

',%,SI,J*%*(#*%!"#$%&%'()*+,-%7)44%J50I,*,%65"%#%
I5*,+2#4%Z[Z%",I4#J,0,+*%6"50%_5,)+3%5"%#+%,S*,+<,<%
N]OO%6"50%N)"=8/%/(584<%*(5/,%I"53"#0/L%7()J(%#",%8+<,"%
/*8<-L%=,%#++58+J,<%)+%*(,%+,#"%68*8",G

'()4,%!'%J584<%=8)4<%#%;@A%65"%#%7)<,Q=5<-%#II4)J#25+L%
*(,%+,7%*,J(+5453-%ZdZ%#+<%N][:t'_%,+3)+,/%(#F,%=,,+%
/,4,J*,<G%%!'%7)44%4)1,4-%+5*%R+<%#%7)<,Q=5<-%#II4)J#25+%65"%
*(,%;@A%=,65",%O:O:G

"!!2$3'&(+!U69',('



AirInsight 32

V. An Environmentally Friendly Engine

E+F)"5+0,+*#4%J5+J,"+/%)0I#J*%8/%#44L%#+<%#)"%
*"#+/I5"*#25+%(#/%4,<%*(,%7#-%7)*(%<"#0#2J%)0I"5F,0,+*/%
)+%=5*(%J#"=5+%655*I")+*/%#+<%,0)//)5+/%5F,"%*(,%4#/*%*75%
<,J#<,/G%%@(,%;@A%7)44%#<F#+J,%*(5/,%)0I"5F,0,+*/%,F,+%
68"*(,"L%7)*(%#405/*%#%/*,IQ68+J25+%)0I"5F,0,+*%)+%
,0)//)5+/%#+<%+5)/,%4,F,4/%#J"5//%*(,%=5#"<G

!"#$,.77>4.)$("&77#)*#$-'./$H#3$B)*2)#+

a,*%,+3)+,/%,0)*%/,F,"#4%I5448*#+*/L%*(,%654457)+3%=,)+3%
*(5/,%56%I")0#"-%J5+J,"+o

wD#"=5+%M5+5S)<,%>DmC
wh+=8"+,<%i-<"5J#"=5+/%>hiDC
w!#"2J84#*,%M#$,"%>DC
wmS)<,/%56%l)*"53,+%>lm$C

D#"=5+%05+5S)<,%)/%#%*5S)+%*(#*%",<8J,/%*(,%J#I#J)*-%56%
=455<%*5%#=/5"=%5S-3,+%)+%(80#+/G%%Dm%J5+J,+*"#25+/%#",%
f8)*,%457%6"50%#)"J"#K%,+3)+,/L%=8*%Dm%)/%+5*%#%I5448*#+*%
*(#*%#+-5+,%7#+*/%*5%)+J",#/,%)+%58"%#*05/I(,",G%%
>@-I)J#44-L%4)6,%*(",#*,+)+3%J5+J,+*"#25+/%*-I)J#44-%",/84*%
6"50%I55"%68"+#J,%J50=8/25+%#+<%,S(#8/*%F,+24#25+%
)+/)<,%(50,/L%#+<%+5*%6"50%#*05/I(,")J%I544825+GC

h+=8"+,<%i-<"5J#"=5+/%#",%*5S)JL%#+<%7(,+%J50=)+,<%
7)*(%lm$%J#+%65"0%I(5*5J(,0)J#4%/053G""%%@(,",%0#-%=,%
/50,%4)+1#3,%=,*7,,+%#/*(0#%#+<%/0#44%#*05/I(,")J%
I#"2J84#*,/G%_#")80%#<<)2F,/%#",%824)V,<%)+%/50,%#)"J"#K%
,+3)+,%#II4)J#25+/%*5%",<8J,%/051,L%#<<)+3%#+5*(,"%
I5448*#+*%*5%,S(#8/*%3#/,/%

lm$%)/%#%<,/)3+#25+%65"%5S)<,/%56%+)*"53,+L%*(#*%",/84*%6"50%
J50=8/25+%I")0#")4-%lm%#+<%lm-G%%@(,/,%5S)<,/%J5+*")=8*,%
*5%I(5*5J(,0)J#4%/053L%#",%#4/5%",4#*,<%*5%?#J)<%"#)+LB%#+<%
J#+%I5*,+2#44-%<#0#3,%I4#+*%4)6,G%%'()4,%lm$%,0)//)5+/%
6"50%#)"J"#K%,+3)+,/%#JJ58+*%65"%4,//%*(#+%OY%56%#44%lmS%
,0)//)5+/L%*(,%45J#25+%56%7(,",%*(,%,0)//)5+/%#",%",4,#/,<%

22!2(&$0),'1!,('$4$C!H$'6,5$0!H'$6!=#$%$&#(6*&,C!,;*0;!$H!,*'&',R!(0;*0(!(E#,34%!*0!,!46$;!&#,69('7!]$',&$C$7!_(00*;,07!
`,0a,07!b;11(07!S$')$07!T*=4A17!"'(4%$7!M$0,#3(!,0)!`$9*04$07!K%6$4=#('*&!I#(6*4%'1!,0)!"#14*&4!QQ7PQVXDPQPZ7!WFQQB!!
#-=+>>@@@B,%6$4D&#(6D=#14B0(%>QQ>PQVX>WFQQ>,&=DQQDPQVXDWFQQB=)H

http://www.atmos-chem-phys.net/11/4135/2011/acp-11-4135-2011.pdf


AirInsight 33

)/%)0I5"*#+*G%%lm$%",4,#/,<%#*%#42*8<,%J#+%4,#<%*5%#%
J(,0)J#4%",#J25+%*(#*%)/%#=4,%*5%<,I4,*,%5V5+,%4#-,"/%)+%*(,%
/*"#*5/I(,",G%%`,<8J25+%56%*(#*%I"5*,J2F,%4#-,"%)+%*(,%
#*05/I(,",%J584<%4,#<%*5%)+J",#/,/%)+%/1)+%J#+J,"/%#+<%#4*,"%
J4)0#*,%I#$,"+/G%%

Dm%#+<%8+=8"+,<%(-<"5J#"=5+%,0)//)5+/%(#F,%=,,+%
/)3+)RJ#+*4-%",<8J,<%#*%457%I57,"%J5+<)25+/%)+%*5<#-./%
,+3)+,/L%/8J(%#/%*(5/,%)+%J"8)/,%j)3(*%G%%@()/%4,#F,/%lm$%#/%
*(,%0#W5"%I5448*#+*%)+%*,"0/%56%F5480,G%%N/%#%",/84*L%
/)3+)RJ#+*%#$,+25+%(#/%=,,+%I#)<%*5%J50=8/25+%)+%
05<,"+%,+3)+,/%#/%#%/58"J,%56%,0)//)5+/%",<8J25+G

B)<2'.)/#)3&7$R#*>7&4.)+$-.'$!>'C2)#$B)*2)#+

@(,%H+*,"+#25+#4%D)F)4%NF)#25+%m"3#+)V#25+%>?HDNmBC%
<,F,45I/%",384#25+/%65"%J)F)4)#+%W,*%,+3)+,/%7)*(%05",%*(#+%
XL:::%I58+</%56%*("8/*G%%@(5/,%",384#25+/%#",%=#/,<%5+%#%
4#+<)+3%#+<%*#1,Q5T%J-J4,%65"%#+%#)"J"#KL%<,/J,+<)+3%6"50%
]L:::%6,,*L%4#+<)+3L%#+<%/8=/,f8,+*4-%*#1)+3%5T%#+<%
J4)0=)+3%=#J1%*5%]L:::%6,,*G%%E0)//)5+/%65"%*(#*%J-J4,%#",%
0,#/8",<%)+%3"#0/L%#+<%#",%J50I8*,<%=-%0842I4-)+3%*(,%
E0)//)5+/%H+<,S%>3"#0/r13%68,4C%20,/%*(,%E+3)+,%\I,J)RJ%
A8,4%D5+/80I25+%>13%68,4r("%1lC%20,/%*(,%@)0,%)+%M5<,%
>("/CG%%%

@()/%0,#+/%*(,",%#",%*75%7#-/%*5%)+j8,+J,%,0)//)5+/G%%@(,%
R"/*%)/%*5%)0I"5F,%J50=8/25+%)+%5"<,"%*5%",<8J,%*(,%
E0)//)5+/%H+<,SL%#+<%*(,%/,J5+<%)/%*5%)0I"5F,%*(,%\AD%65"%
*(,%,+3)+,%=-%",<8J)+3%*(,%#058+*%56%68,4%=8"+,<G%%HDNm/%
D500)$,,%5+%NF)#25+%E+F)"5+0,+*#4%!"5*,J25+%(#/%
",4,#/,<%#%/,"),/%56%05",%/*")+3,+*%/*#+<#"</%65"%
J500,"J)#4%#)"J"#K%,+3)+,/G

:;;'#++2)*$DO!"B/2++2.)+

lmS%)/%#%=-I"5<8J*%56%J50=8/25+L%#+<%)/%#%/)3+)RJ#+*%
,+F)"5+0,+*#4%J5+J,"+G%%!'%(#/%",<,/)3+,<%)*/%@#45+%
J50=8/*5"%)+%*(,%;@A%,+3)+,%*5%=,%05",%,UJ),+*L%8/)+3%#%
?")J(Q=8"+L%f8,+J(%4,#+B%>?`u^BC%#II"5#J(G

@(,%8+<,"4-)+3%I")+J)I4,%56%*(,%`u^%#II"5#J(%)/%*(#*%68,4%
J50=8/25+%=,3)+/%)+%#%68,4Q")J(%V5+,%)+%7()J(%lm$%



AirInsight 34

,0)//)5+/%#",%f8)*,%457%=,J#8/,%56%457%*,0I,"#*8",/%#+<%
4)0)*,<%5S-3,+G%%')*(%#%"#I)<%f8,+J(L%*(,%,S(#8/*%6"50%*(,%
)+)2#4%=8"+)+3L%)+*5%7()J(%#<<)25+#4%#)"%)/%f8)J14-%
)+*"5<8J,<L%J554/%/)3+)RJ#+*4-%/5%*(,%I"5J,//%J#+%05F,%6"50%
")J(%*5%4,#+%"#I)<4-G%%@()/%,+#=4,/%J50=8/25+%*5%*"#+/)25+%
6"50%5+,%457%lm$%05<,%*5%#+5*(,"%457%lm$%7)*(58*%
3,+,"#2+3%*(,%()3(%lm$%4,F,4/%*-I)J#44-%#//5J)#*,<%7)*(%#%
3"#<8#4%J(#+3,G%H+%*(,%@#45+%J50=8/*5"L%*()/%)/%
#JJ50I4)/(,<%=-%8/)+3%W,*/%56%#)"%*(#*%f8)J14-%",<8J,%*(,%
*,0I,"#*8",%56%*(,%68,4Q")J(%J50=8/25+%I"5<8J*/%*5%#%
457,"%*,0I,"#*8",%#*%7()J(%lm$%65"0#25+%)/%+,34)3)=4,G%%

@()/%)/%/(57+%)+%A)38",%9[L%)448/*"#2+3%*(,%?,f8)F#4,+J,%
"#25B%56%68,4%*5%#)"%#3#)+/*%lm$%65"0#25+G%%_-%,+3)+,,")+3%
*(,%@#45+%J50=8/*5"%*5%0#)+*#)+%?,f8)F#4,+J,%"#25/B%)+%*(,%
5I20#4%V5+,/%#/%68,4%)/%=8"+,<L%lm$%,0)//)5+/%J#+%=,%
0)+)0)V,<L%#/%*(,%J50=8/*5"%#F5)</%*(,%0)<<4,%,f8)F#4,+J,%
"#25%V5+,%*(#*%J#8/,/%()3(%,0)//)5+/L%#+<%/*#-/%)+%*(,%?(5*%
<53B%/(#I,<%V5+,/%5+%,)*(,"%,+<%56%*(,%J(#"*G

!"#$%&'(N)'4%+7/'06'"UU$90%+0&'0/&'*%"1;"7U&'6B'a";/dR$%1]'i$";Jdi$&1;/]'Q&+1dR$%1'eaiQf'?6PD$9A61Fg_

!"#$%&'()*#+,-#.&'/01)#2%3/&-4%15#670'8#)804%15#9'67&'#:;#<)=)/>')#,18#?0@0A#B;#C,@@,@5#2B2#D')--5#EFGF5#A,H)#IGJ;



AirInsight 35

@()/%*,J(+5453-%=#4#+J,/%/,F,"#4%J(#44,+3,/GG%%H6%
*,0I,"#*8",/%#",%*55%()3(L%lm$%65"0#25+%6"50%*(,"0#4%
/58"J,/%7)44%)+J",#/,G%%_8*%)6%*(,%*,0I,"#*8",/%#",%*55%457L%
",0#)+)+3%DmL%hiDL%#+<%/55*%0#-%+5*%=,%J5+/80,<G%
D50=)+,<%7)*(%,+/8")+3%*(#*%0,*#4%I#"*/%",0#)+%J554L%*(,%
<,/)3+%56%*(,%J50=8/*5"%)/%I,"(#I/%*5%05/*%J")2J#4%,4,0,+*%
)+%0#+#3)+3%,+3)+,%,0)//)5+/G%%mI20)V)+3%#)"%j57/L%68,4%
0)S)+3L%#+<%*,0I,"#*8",/%#J"5//%#%7)<,%F#"),*-%56%*("5$4,%
/,n+3/L%#42*8<,/L%#+<%#*05/I(,")J%J5+<)25+/%)448/*"#*,%*(,%
J(#44,+3,/%,+3)+,,"/%6#J,<%)+%J50)+3%8I%7)*(%#+%,T,J2F,%
<,/)3+G%%

@(,%@#45+%t%D50=8/*5"L%!'./%*()"<%3,+,"#25+%<,/)3+L%)/%#%
<8#4%#++84#"%J50=8/*5"%8/)+3%`u^%*,J(+5453-%7)*(%#%
8+)65"0%")J(%I")0#"-%V5+,L%f8)J1%f8,+J(L%#<F#+J,<%J554)+3L%
#+<%",/)<,+J,%20,%",<8J25+%*(#*%I"5F)<,/%#%Z:Y%",<8J25+%
)+%lm$%,0)//)5+/G"%

:;;'#++2)*$(&'C.)$B/2++2.)+

D#"=5+%,0)//)5+/L%)+J48<)+3%Dm%#+<%hiDL%(#F,%=,,+%
5I20)V,<%65"%J"8)/,%I,"65"0#+J,%)+%*5<#-./%W,*%,+3)+,/%#*%
F,"-%457%"#*,/L%#+<%=,J50,%#%6#J*5"%I")0#")4-%#*%*#1,5TG

_,J#8/,%J#"=5+%,0)//)5+/%#",%I"5I5"25+#*,%*5%68,4%=8"+L%
#+<%*(,%68,4%=8"+%65"%*(,%!'9:::;%)/%9XY%457,"%*(#+%
*5<#-./%,+3)+,/%)*%7)44%",I4#J,L%J#"=5+%,0)//)5+/%7)44%=,%
I"5I5"25+#44-%457,"G%%

D.2+#

E+3)+,%+5)/,%)/%#%1,-%)//8,%65"%#)"4)+,/L%I#"2J84#"4-%#*%
J5+/*"#)+,<%8"=#+%#)"I5"*%*(#*%#<W5)+%=,<"550%
J5008+)2,/G%%l5)/,%#=#*,0,+*%I"5J,<8",/%#+<%J8"6,7/%
#",%8/,<%*5%0)23#*,%,SJ,//)F,%+5)/,%4,F,4/L%5K,+%",/842+3%)+%
R+,/%65"%#)"J"#K%#"")F)+3%4#*,%#K,"%J8"6,7G

@(,%;@A%7)44%",<8J,%+5)/,%=-%9[%<,J)=,4/%7(,+%J50I#",<%
7)*(%*(,%,+3)+,/%4)1,%*(,%DAMQ[X%#+<%qO[::%5T,",<%*5<#-%
65"%+#""57Q=5<-%#)"J"#KG%%N%9[Q<,J)=,4%",<8J25+L%5+%#%

"%!.7)#D',K#L#M7061)N#.9<OP#Q#<%R#S30--0%1-#2%3/&-6%'*#B)>%@&4%1,'N#B)-&@6-#R067#S>%@&4%1,'N#.)(71%@%HN7!!`,0),C!SB!
]&c*00(17!M$6*0;$!2(=3C?(),7!/*CC*,6!2$@,7!,0)!KC9('%!cB!I#(30;7!KGKK!"'(4(0%,5$07!\,03,'1!WFFZB



AirInsight 36

453#")*(0)J%/J#4,L%,f8#*,/%*5%#%Z[Y%",<8J25+%)+%I,"J,)F,<%
+5)/,%4,F,4/G%%

@()/%/)3+)RJ#+*4-%",<8J,/%*(,%3,53"#I()J%#",#%)0I#J*,<%=-%
()3(%+5)/,%I544825+G%%@(,%,S()=)*%=,457%)448/*"#*,/%*(,%#",#%
)0I#J*,<%=-%()3(%+5)/,%4,F,4/%7)*(%*5<#-./%,+3)+,/%)+%8/,%5+%
*(,%N]O:%#+<%Z]Z%#)"J"#K%#*%l,7%b5"1./%^#;8#"<)#%#)"I5"*G%%
H*%)/%+5*#=4,%*(#*%*(,%+5)/,%4,F,4/%65"%J8"",+*%,+3)+,/%,S*,+<%
7,44%)+*5%^5+3%H/4#+<%\58+<%#+<%)0I#J*%0842I4,%
+,)3(=5"(55</%7)*(%()3(%+5)/,%4,F,4/%56%Z[%<,J)=,4/%/(57+%
)+%=48,G%%q,"-%()3(%+5)/,%4,F,4/L%#=5F,%e:%<,J)=,4/L%)+%-,4457L%
,S*,+<%#II"5S)0#*,4-%*75%0)4,/%6"50%*(,%#)"I5"*%)+*5%
u8,,+/G

!"#$%&'(S)'j6"9&'!6607%"10'B6%'86C+2`9'j+%%6EdR6C2'51#"1&9'+0'Q+4$+%C"+':"%76%0gK

')*(%/)3+)RJ#+*4-%457,"%+5)/,%4,F,4/L%*(,%/#0,%J(#"*%65"%*(,%
;@AL%/(57+%=,457L%/(57/%#%/8=/*#+2#4%",<8J25+%)+%+5)/,%

"+!2$3'&(+!"',-!.!/#*%0(1
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4,F,4/G%%@(,%Z[%<,J)=,4%#",#%)+%=48,%+57%=#",4-%",#J(,/%*(,%
/(5",4)+,L%#+<%*(,%e:%<,J)=,4%#",#%)+%-,4457%,S*,+</%5+4-%#%
(#46%0)4,%6"50%*(,%,<3,%56%*(,%#)"I5"*G

!"#$%&'(V)'j6"9&'!6607%"10'B6%'*.(3334'+0'Q+4$+%C"+':"%76%0gk

@()/%0,#+/%*(#*%*(,%#)"J"#K%7)*(%#%!'9:::;%,+3)+,%7)44%=,%
05",%7,4J50,%)+%+5)/,%/,+/)2F,%J5008+)2,/L%#+<%65"%
*(5/,%#)"I5"*/%*(#*%#<W8/*%4#+<)+3%6,,/%5+%*(,%=#/)/%56%+5)/,L%
/8J(%#/%N0/*,"<#0%\J()I54%L%*#S,/%#+<%6,,/%7)44%=,%457,"L%
<,J",#/)+3%#)"4)+,%5I,"#2+3%J5/*/G

@(,%;@A%)/%*(,%R"/*%56%#%+,7%3,+,"#25+%56%?3",,+B%#)"J"#K%
,+3)+,/L%#+<%7)44%/)3+)RJ#+*4-%,SJ,,<%J8"",+*%/*#+<#"</%65"%
+5)/,%#+<%,0)//)5+/G%%

"&!2$3'&(+!"',-!.!/#*%0(1
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VI. Economics - A Dual Advantage Over the Competition

g,/)3+)+3%#+%#)"J"#K%,+3)+,%)+F54F,/%*"#<,Q5T/G%%m+,%J#+%
R+<%#%7#-%*5%)0I"5F,%68,4%=8"+L%=8*%*(#*%)0I"5F,0,+*%
0)3(*%J50,%#*%*(,%J5/*%56%#<<)25+#4%,+3)+,%(,#*%#+<%()3(,"%
0#)+*,+#+J,%J5/*/G%%N4*,"+#2F,4-L%5+,%0)3(*%/,*%#%35#4%*5%
0)+)0)V,%0#)+*,+#+J,%J5/*/L%=8*%*(#*%0)3(*%",f8)",%#%*"#<,Q
5T%)+%1,-%,+3)+,%I,"65"0#+J,%J(#"#J*,")/2J/L%5"%7,)3(*G%%
m=*#)+)+3%*(,%")3(*%=#4#+J,%)/%*(,%J(#44,+3,%,+3)+,,"/%6#J,%
<#)4-%#/%*(,-%<,F,45I%+,7%,+3)+,%*,J(+5453-G

@(,%3,#",<%#"J()*,J*8",%(#/%,+#=4,<%<,/)3+%,+3)+,,"/%#*%
!'%*5%=",#1%#7#-%6"50%7(#*%(#/%=,,+%#%*"#<)25+#4%*"#<,Q
5T%=,*7,,+%I,"65"0#+J,%#+<%0#)+*,+#+J,%J5/*/L%3#)+)+3%#%
J50I,22F,%#<F#+*#3,%)+%=5*(G%%%@()/%)/%#JJ50I4)/(,<%=-%
8/)+3%*(,%I"5I84/)F,%,UJ),+J-%56%*(,%/457,"%*8"+)+3%6#+%)+%
J5+W8+J25+%7)*(%#%/)0I4,"%J5",%7)*(%6,7,"%I#"*/G%%\)+J,%*(,%
4#7/%56%I(-/)J/%",0#)+%J5+/*#+*L%)*%)/%453)J#4%*(#*%6,7,"%
I#"*/L%#44%*()+3/%=,)+3%,f8#4L%7584<%*"#+/4#*,%*5%457,"%
0#)+*,+#+J,%J5/*G

@(,%DAM%H+*,"+#25+#4%^EN!%,+3)+,%7)44%,+*,"%/,"F)J,%
/(5"*4-%#K,"%*(,%;@AG%@(,/,%*75%+,7%3,+,"#25+%,+3)+,/%
7)44%5T,"%/)0)4#"%)0I"5F,0,+*/%)+%68,4%,J5+50-G%i57,F,"L%
8+4)1,%I",F)58/%3,+,"#25+/%*(,%0#+86#J*8","/%(#F,%
<)F,"3,<%/)3+)RJ#+*4-%)+%*(,)"%8/,%56%*,J(+5453-L%",/842+3%)+%
*75%<)/2+J*4-%<)T,",+*%J5+R38"#25+/G%%!'%(#/%J(5/,+%#%
3,#",<%*8"=56#+%J5+R38"#25+L%7()4,%DAM%(#/%J(5/,+%#%
05",%J5+F,+25+#4%<)",J*%<")F,%J5+R38"#25+%7)*(%#%*75Q
/*#3,%()3(%I",//8",%*8"=)+,G

_5*(%,+3)+,/%(#F,%0842I4,%#)"J"#K%#II4)J#25+/L%5T,"%457,"%
68,4%=8"+L%457,"%,0)//)5+/%#+<%457,"%+5)/,%4,F,4/%*(#+%
*5<#-./%,+3)+,/G%E#J(%56%*(,%+,7%+#""57%=5<-%,+3)+,/%
I"50)/,/%,f8#4L%)6%+5*%=,$,"L%0#)+*,+#+J,%J5/*/%*(#+%
*5<#-./%=,+J(0#"1G%%

%%
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KB:,$6RO@$(6@$1D!BRD:!1OD:K

@(,%^EN!%,+3)+,%)/%I"5<8J,<%=-%DAM%H+*,"+#25+#4L%#%W5)+*%
F,+*8",%56%;,+,"#4%E4,J*")J%#+<%\+,J0#L%#%8+)*%56%\#6"#+%)+%
A"#+J,G%%H*%)/%#+%#44Q+,7%,+3)+,%<,/)3+,<%*5%",I4#J,%*(,%
F,+,"#=4,%DAM[X%J8"",+*4-%)+%8/,%5+%*(,%_5,)+3%Z]Zl;%
#+<%N)"=8/%N]O:%6#0)4),/G%%@()/%,+3)+,%)+J5"I5"#*,/%
*,J(+5453),/%%<,F,45I,<%6"50%DAM%I#",+*%J50I#+-%;EL%)+%
I#"2J84#"4-%6"50%*(,%I"5F,+%;Ee:%#+<%",J,+*4-%<,F,45I,<%
;E+S%7)<,Q=5<-%,+3)+,%I"53"#0/G

!"#$%&'(X)''Y&2'!&+0$%&9'6B'Q5:*'&1#"1&gl

\,F,"#4%#<F#+J,<%*,J(+5453),/%(#F,%=,,+%#II4),<%*5%^EN!G%
m+,%56%*(,%05/*%+5*#=4,%)/%*(,%]Qg%75F,+%9dQ=4#<,%
J50I5/)*,%6#+%#+<%J50I5/)*,%6#+%J#/,L%7()J(%",<8J,%
7,)3(*L%,S*,+<%<8"#=)4)*-%#+<%=-%8/)+3%05",%#<F#+J,<%
#,"5<-+#0)J/L%",<8J,%=5*(%68,4%=8"+%#+<%+5)/,G%%@(,%^EN!%
J50I5/)*,%6#+L%=8)4*%8/)+3%#%",/)+%*"#+/6,"%054<)+3
>?`@MBCL%I"5F)<,/%#+%99o9%=-I#//%"#25%#+<%)/%*(,%R"/*%8/,%
56%J50I5/)*,%6#+%*,J(+5453-%)+%*(,%/)+34,Q#)/4,%,+3)+,%
0#"1,*G%DAM%(#/%*(,%=,+,R*%56%05",%*(#+%OX%0)44)5+%j)3(*%
(58"/%7)*(%J50I5/)*,%=4#<,/%3#)+,<%5+%*(,%;Ee:L%=8*%`@M%

"'!2$3'&(!IO]!G0%('0,5$0,C

http://airinsight.com/wp-content/uploads/2011/10/13.jpg
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)/%#+%,F,+%05",%",J,+*%*,J(+5453-L%7(,",)+%*(,%=4#<,/%#",%
75F,+%)+%*(",,%<)0,+/)5+/%"#*(,"%*(#+%=8)4*%8I%7)*(%4#-,"/%
56%J50I5/)*,%I4),/G

@(,%,+3)+,%J5",%#4/5%6,#*8",/%#+2QAmg%>A5",)3+%m=W,J*%
g#0#3,C%*,J(+5453-L%7()J(%)+7#"<%6#J)+3%q#")#=4,%_4,,<%
q#4F,%<55"/%#+<%#%=8"),<%i)3(%!",//8",%D50I",//5"%)+4,*%
J50=)+,%*5%J",#*,%#%F)"*8#4%Amg%6",,%J5",G

@(,%9:Q/*#3,%i)3(%!",//8",%D50I",//5"%(#/%#%OOo9%I",//8",%
"#25L%(,4I)+3%*5%0)+)0)V,%68,4%=8"+G%%N%+,7L%4,#+Q=8"+%%
@N!\%>@7)+%N++84#"%!",Q\7)"4)+3C%J50=8/*5"%7)44%I"5F)<,%
457%lmS%,0)//)5+/%#+<%(#/%=,,+%<,/)3+,<%65"%<8"#=)4)*-G%%

@(,%*75Q/*#3,%i)3(%!",//8",%@8"=)+,%>?i!@BC%/,J25+%#<</%
#<F#+J,<%J5#2+3/%65"%J554)+3%0,*#4%I#"*/%,+#=4)+3%*(,%
/#0,%0,*#4%*,0I,"#*8",/%#/%*5<#-./%,+3)+,/%<,/I)*,%(#F)+3%
#%()3(,"%3#/%I#*(%*,0I,"#*8",G%%@(,%<,/)3+%56%*(,%i!@%
)+J48<,/%*()"<Q3,+,"#25+%*(",,Q<)0,+/)5+#4%#,"5<-+#0)J/%
#+<%#J2F,%J4,#"#+J,%J5+*"54/%*5%0#)+*#)+%()3(%,+3)+,%
I,"65"0#+J,G

!GB$%!6$6RO@$,R:!!$:DY$?G1!DBQ

@(,%;@A%,+3)+,%6,#*8",/%#%6#+%<")F,%3,#"%/-/*,0%*(#*%#4457/%
*(,%6#+%*5%5I,"#*,%#*%457,"%/I,,</%*(#+%*(,%457QI",//8",%
J50I",//5"%#+<%*8"=)+,G%%@()/%)+J",#/,/%*(,%=-QI#//%"#25%
#+<%",/84*/%)+%#%/)3+)RJ#+*%)0I"5F,0,+*%)+%68,4%
J5+/80I25+L%,0)//)5+/%#+<%+5)/,G

h/)+3%#%3,#",<%J5+R38"#25+L%*(,%;@A%)/%*(,%R"/*%84*"#Q()3(%
=-I#//%"#25%*8"=56#+L%7)*(%#%=-I#//%"#25%56%9OGOo9G%%@(,%
,+3)+,%6,#*8",/%#%4)3(*Q7,)3(*%2*#+)80Q#480)+80%#445-%
#,"5<-+#0)J#44-%/(#I,<%6#+L%/("58<,<%=-%#%J50I5/)*,%6#+%
J#/,G%@(,%,UJ),+J-%56%*(,%6#+L%7)*(%457,"%5I,"#2+3%/I,,</L%
I"5F)<,/%#%/)3+)RJ#+*%)+J",#/,%)+%I"5I84/)F,%,UJ),+J-%#+<%
*(,",=-%68,4%,J5+50-G

@(,%3,#"L%5"%6#+Q<")F,%3,#"%/-/*,0L%)/%#*%*(,%(,#"*%56%*(,%
+,7%J5+R38"#25+%65"%*()/%3,#",<%*8"=56#+%<,/)3+G%%!'%(#/%
<,/)3+,<%#%<8"#=4,%",<8J25+%3,#"%/-/*,0L%7)*(%+5%4)6,%
4)0)*,<%I#"*/L%J#I#=4,%56%(#+<4)+3%*(,%()3(,"%*("8/*%56%#%
J500,"J)#4%,+3)+,%7)*(58*%#%/)3+)RJ#+*%7,)3(*%I,+#4*-G
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!"#$%&'(Z)'Y&2'!&+0$%&9'6B'0/&'*.(3334'51#"1&gm

N%+,7%J5",%#4/5%J5+*")=8*,/%*5%)+J",#/,<%,UJ),+J-G%%@(,%
457QI",//8",%J50I",//5"%(#/%=,,+%<,/)3+,<%65"%()3(%/I,,<%
5I,"#25+/G%%@(#*%<,/)3+%",<8J,/%*(,%+80=,"%56%/*#3,/%
",f8)",<%#+<%",/84*/%)+%#%457,"%I#"*/%J58+*/%*5%0)+)0)V,%
0#)+*,+#+J,%J5/*/G%%@(,%()3(QI",//8",%J50I",//5"%(#/%#+%
,)3(*Q/*#3,%<,/)3+L%7)*(%#<F#+J,<%#,"5<-+#0)J/%#+<%#%2,<Q
/(#K%"5*5"G%%H*%824)V,/%=4)/1/%>)+*,3"#*,<Q=4#<,<%"5*5"/C%7)*(%
*,+%5+Q7)+3%=4,+<%45J#25+/%*(#*%6#J)4)*#*,%,#/-%
0#)+*,+#+J,G

@(,%@#45+Qt%J50=8/*5"%)/%#%*()"<Q3,+,"#25+%()3(Q,UJ),+J-%
4,#+Q=8"+%J50=8/*5"%*(#*%",<8J,/%lmS%,0)//)5+/%=-%[:Y%*5%
HDNm%DNE!rX")%/*#+<#"</G%%

"(!2$3'&(+!"',-!.!/#*%0(1
")!2%,0),')4!,'(!)(?(C$=()!,%!GIKN!6((50;4!$H!%#(!I$66*-((!$H!K?*,5$0!U0?*'$06(0%,C!"('H$'6,0&(!$'!IKU"B!!IKU">d!
4%,0),')4!,'(!%#(!6$4%!'(&(0%!%$!9(!='$=$4()!91!%#(!&$66*-((!@#*&#!6((%4!(?('1!%@$!1(,'4B

http://airinsight.com/wp-content/uploads/2011/10/2.png
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@(,%i)3(%!",//8",%@8"=)+,%)/%#%*75Q/*#3,%<,/)3+%7)*(%
#<F#+J,<%#,"5<-+#0)J/L%#<F#+J,<%/,#4)+3%#+<%J554)+3L%
#<F#+J,<%0#*,")#4/%65"%)+J",#/,<%<8"#=)4)*-L%#+<%6,7,"%
#)"65)4/%*(#+%I")5"%<,/)3+/G%%@(,%^57%!",//8",%@8"=)+,%(#/%
=,,+%5I20)V,<%65"%()3(%/I,,<%5I,"#25+/L%#+<%(#/%#%
",<8J,<%I#"*/%J58+*%65"%0#)+*,+#+J,%J5/*%/#F)+3/G

,BR6OR@:D(B$1@,RONB@BD!5$:RB$51%D161(:D!$6OR$MO!G$BD%1DB5

@(,%DAM%^EN!%7)44%=,%*(,%",I4#J,0,+*%65"%*(,%DAMQ[XL%
#+<%7)44%=,%5T,",<%5+%*(,%N)"=8/%N]O:+,5L%_5,)+3%Z]ZMNt%
#+<%*(,%D()+,/,%DmMND%De9eG%%@(,%;@A%7)44%=,%5T,",<%5+%
*(,%N]O:+,5%6#0)4-L%",I4#J)+3%*(,%HNE%qO[::L%#+<%(#/%=,,+%
J(5/,+%*5%I57,"%*(,%_50=#"<),"%D\,"),/L%b#15F4,F%b#1QOcOL%
M)*/8=)/()%`,3)5+#4%a,*L%#+<%E0="#,"%EO%a,*/G

@(,%0#+86#J*8","/%(#F,%,#J(%I"50)/,<%8I%*5%#%9XY%
",<8J25+%)+%68,4%=8"+%65"%*(,%+,7%,+3)+,/L%7()J(%7)44%=,%
)+*"5<8J,<%)+%O:9[%5+%*(,%D\,"),/%65"%*(,%;@A%#+<%)+%O:9X%
5+%*(,%N]O:+,5%65"%*(,%^EN!G%%E#J(%7)44%5T,"%#+%#<F#+J,<%
J50=8/*5"%7)*(%[:Y%",<8J25+%)+%lmS%,0)//)5+/%6"50%
DNE!rX%4,F,4/G%E#J(%7)44%#4/5%=,%/)3+)RJ#+*4-%f8),*,"%*(#+%
*5<#-./%,+3)+,/L%7)*(%#%9[<_%",<8J25+%5+%N]O:%+,5L%7()J(%
0,#+/%=5*(%,+3)+,/%7)44%0#1,%4,//%*(#+%(#46%*(,%+5)/,%
I"5<8J,<%=-%*5<#-./%,+3)+,/G%%!'%#+<%DAM%,#J(%I"50)/,%
+5)/,%655*I")+*%",<8J25+/%56%Z[YG

m+,%#",#%56%<)T,",+J,L%(57,F,"L%)/%0#)+*,+#+J,%J5/*G%DAM%
)/%I"5W,J2+3%,f8)F#4,+*%0#)+*,+#+J,%J5/*%*5%*(,%DAM[XQ[_%
65"%*(,%^EN!%#+<%!'%)/%I"50)/)+3%#%/)3+)RJ#+*%",<8J25+%)+%
0#)+*,+#+J,%J5/*/%5F,"%*(,%4)6,%56%*(,%,+3)+,%*(#+%J8"",+*%
,+3)+,/G%!'./%(#/%*#"3,*,<%0#)+*,+#+J,%J5/*/%O:Y%457,"%
*(#+%*5<#-./%qO[::%,+3)+,%65"%*(,%;@A%/,"),/G

@:1D!BD:D(B$(O5!5$$

')*(%05",%*(#+%(#46%56%+,7%,+3)+,/%8+<,"%?I57,"Q=-Q*(,Q
(58"B%0#)+*,+#+J,%J5+*"#J*/L%*(,%",4)#=)4)*-%56%#+%,+3)+,%
7)44%<)",J*4-%)0I#J*%*(,%I"5R*#=)4)*-%56%*(,%I"53"#0G#*%%N/%
*(,%=-%*(,%(58"%I#-0,+*%6"50%*(,%#)"4)+,%)/%RS,<L%#+-%
)0I"5F,0,+*/%)+%,+3)+,%",4)#=)4)*-%7)44%6#44%<)",J*4-%*5%*(,%
=5$50%4)+,%56%*(,%,+3)+,%0#+86#J*8","G

#*!M',6,5&!&#,0;(4!*0!%#(!(0;*0(!,R('6,'A(%!,'(!&,34*0;!6,a$'!&$0&('04!H$'!,*'&',R!*0?(4%$'47!K*'80,0&(!\$3'0,C7!QW!],'&#!
WFQP



AirInsight 43

D50I#")+3%,#J(%,4,0,+*%56%*(,%+,7%*,J(+5453-%,+3)+,/%
7)*(%,#J(%5*(,"L%#45+3%7)*(%*(,%,S)/2+3%=,+J(0#"1L%*(,%
DAM[XQ[_L%I"5F)<,/%#+%)+<)J#25+%56%(57%0#)+*,+#+J,%
J5/*/%7)44%4)1,4-%,F54F,G%%h\%gm@%A5"0%c9%<#*#%)+<)J#*,/%*(#*%
*(,%DAM[XQ[_%(#/%457,"%0#)+*,+#+J,%J5/*/%*(#+%*(,%
J50I,2+3%HNE%qO[::G%@(,%qO[::L%(57,F,"L%=8"+/%4,//%
68,4G#!%N)"4)+,/%,F#48#*,%*(,%*"#<,Q5T/%=,*7,,+%68,4%=8"+%
#+<%0#)+*,+#+J,%J5/*%)+%0#1)+3%*(,)"%,+3)+,%/,4,J25+%
=,*7,,+%*(,%DAMQ[X%#+<%qO[::%%*5<#-L%#+<%#%/)0)4#"%
<,J)/)5+%7)44%=,%",f8)",<%#/%;@A%#+<%^EN!L%#4/5%*75%
,SJ,44,+*%,+3)+,/L%,+*,"%*(,%0#"1,*G

BD%1DB$(OD61%ZR:!1OD5
@(,%;@A%8/,/%#%3,#",<%*8"=56#+%J5+R38"#25+L%#<<)+3%#%
3,#"=5S%,+#=4,/%*(,%6#+%*5%*8"+%/457,"%*(#+%*(,%",0#)+<,"%
56%*(,%,+3)+,L%7()J(%7)44%"5*#*,%#*%#%()3(,"%/I,,<%*5%
5I20)V,%I,"65"0#+J,G%%@(,%DAM%^EN!%824)V,/%#%05",%
J5+F,+25+#4%<)",J*%<")F,%J5+R38"#25+G

@(,%,+3)+,%J5+R38"#25+%)0I#J*/%*(,%+80=,"%56%/*#3,/%
",f8)",<%)+%*(,%J50I",//5"/%#+<%*8"=)+,/%",f8)",<%*5%
#J(),F,%*(,%I"5W,J*,<%I,"65"0#+J,G%%@(,%654457)+3%*#=4,%
J50I#",/%*(,%+80=,"%56%/*#3,/%)+%,#J(%,+3)+,%/,J25+%65"%
*(,%!'99::;%#+<%DAM%^EN!%8/,<%5+%*(,%N)"=8/%N]O:+,5L%
#+<%J50I#",/%*(,0%*5%*(,%,S)/2+3%DAM[XQ[_%8/,<%5+%*(,%
N)"=8/%N]O:G

!"#$%&'>3)''?6P7+%+A[&'j$PD&%'6B'51#"1&'^0+#&9'B6%'Q5:*]'*.'(3334'+1C'?!\dNSdNR'51#"1&9

#!!L0*%()!2%,%(4!M(=,'%6(0%!$H!J',04=$'%,5$0!&$CC(&%4!80,0&*,C!=('H$'6,0&(!),%,!H'$6!,*'C*0(47!&$0503*0;!O$'6!PQ!%#,%!@,4!
34()!91!%#(!I*?*C!K('$0,35&4!<$,')B!!J#,%!),%,!*4!&$CC(&%()!e3,'%('C1!,0)!=39C*&C1!,?,*C,9C(!H$'!,0,C14*4B



AirInsight 44

_5*(%+,7%,+3)+,/%7)44%824)V,%#%*75Q/*#3,%i)3(%!",//8",%
@8"=)+,%"#*(,"%*(#+%#%/)+34,%/*#3,%i!@L%#/%8/,<%5+%*(,%
DAM[XG%%_-%#<<)+3%#%3,#"=5SL%!'%)/%#=4,%*5%",<8J,%*(,%
+80=,"%56%,+3)+,%/*#3,/%7()4,%#J(),F)+3%)*/%68,4%=8"+%35#4L%
7()4,%^EN!%#<</%/*#3,/%*5%#J(),F,%)*/%68,4%=8"+%35#4G%%@(,%
^EN!L%7(,+%J50I#",<%7)*(%*(,%DAM[XL%#<</%/*#3,/%)+%*(,%
i!DL%i!@%#+<%^!@%/,J25+/%*5%#J(),F,%)*/%I,"65"0#+J,%
)0I"5F,0,+*/G%%@(,%;@AL%=-%#<<)+3%#%3,#"=5SL%(#/%6,7,"%
/,J25+/%*(#+%DAM[X%)+%*(,%i!D%#+<%^!@%*5%#J(),F,%)*/%
I,"65"0#+J,%)0I"5F,0,+*/L%)+/*,#<%",4-)+3%5+%()3(,"%
"5*#25+#4%/I,,</%0#<,%I5//)=4,%=-%*(,%3,#",<%
J5+R38"#25+G

(O@,:R1D%$!GB$KB:,$:DY$%!6$6RO@$:$@:1D!BD:D(B$,BR5,B(!1NB%

_#/,<%5+%,#J(%0#+86#J*8","./%J4#)0L%*(,%^EN!%)/%I"5W,J*,<%
*5%(#F,%,f8#4%0#)+*,+#+J,%J5/*/%7)*(%*(,%DAM[XL%#+<%*(,%
;@A%J5/*%J584<%=,%/)3+)RJ#+*4-%457,"%*(#+%*5<#-./%,+3)+,/G%
')*(%6,7,"%I#"*/L%5+,%7584<%,SI,J*%*(,%;@A%*5%=,%457,"%)+%
0#)+*,+#+J,%J5/*/%*(#+%*(,%DAM%^EN!G

\8J(%#%J50I#")/5+%)/%=,/*%#JJ50I4)/(,<%=-%4551)+3%#*%*(,%
,+3)+,%6"50%6"5+*%*5%=#J1%5+%#%/,J25+Q=-Q/,J25+%=#/)/G%%N%
<)#3"#0%J50I#")+3%*(,%,+3)+,%J5+R38"#25+/%)/%/(57+%
=,457G



AirInsight 45

!"#$%&'>()'51#"1&'^0+#&'?6P7+%"961]'*.(3334'[9F'?!\'Q5:*_g

N)"H+/)3(*%,/20#*,/%*(#*%*(,%;@A%7)44%(#F,%=,*7,,+%
9L[::QOL[::%6,7,"%#)"65)4/L%/)S%6,7,"%/*#3,/L%#+<%
#II"5S)0#*,4-%*(,%/#0,%+80=,"%56%4)6,%4)0)*,<%I#"*/%)+%)*/%
J5+R38"#25+%*(#+%*(,%^EN!G%%

;E%(#/%)+<)J#*,<%*(#*%)*/%J58+*%56%#)"65)4%<)T,",+J,%)/%)+%*(,%
9L[::%"#+3,L%=#/,<%5+%*(,)"%J50I#"#2F,%,/20#*,/L%=8*%7#/%
8+#=4,%*5%I"5F)<,%8/%7)*(%I"5W,J*,<%#)"65)4%J58+*/%65"%*(,%
^EN!L%J)2+3%*(,%I"5I"),*#"-%+#*8",%56%#+%,+3)+,%/244%)+%
<,/)3+G%%!'%/)0)4#"4-%7584<%+5*%I"5F)<,%<,*#)4,<%#)"65)4%
J58+*/L%=8*%)+<)J#*,<%*(#*%*(,%<)T,",+J,%J584<%=,%
/)3+)RJ#+*4-%()3(,"%*(#+%;E./%,/20#*,G%%

N*%*()/%I5)+*L%*(,%<,/)3+/%#",%7,44%,/*#=4)/(,<%)+%*(,%
<,F,45I0,+*%I"5J,//L%#+<%*(,%)+65"0#25+%7,.F,%34,#+,<%
)+<)J#*,/%#%/)3+)RJ#+*%<)T,",+J,%=,*7,,+%*(,%*75%,+3)+,/%
)+%#)"65)4%J58+*/G%%

'()4,%*(,%0#+86#J*8","/%#",%1,,I)+3%*(,)"%=4#<,%J58+*/%#/%
I"5I"),*#"-%)+65"0#25+L%*(,",%#",%J4,#"4-%6,7,"%#)"65)4/%)+%

#"!2$3'&(+!"',-!.!/#*%0(1

http://airinsight.com/wp-content/uploads/2011/11/Final-Engine-Comparison-Diagram.jpg


AirInsight 46

*(,%!'%;@A%*(#+%)+%*(,%^EN!G%%N/%I#"*/%J58+*%)/%#%<")F,"%56%
0#)+*,+#+J,%J5/*L%*(,%1,-%f8,/25+%*(,+%=,J50,/%(57%7)44%
7,#"%#T,J*%*(,%I#"*/%)+%,#J(%,+3)+,GG

@(,%;EQ<,/)3+,<%J5",%65"%*(,%^EN!%6,#*8",/%J5#2+3%
*,J(+5453-%*(#*%7)44%,+#=4,%I#"*/%*5%+5*%5+4-%7)*(/*#+<%#%
O::%<,3",,%)+J",#/,%)+%,+3)+,%I#*(%*,0I,"#*8",/%7()4,%
1,,I)+3%0,*#4%*,0I,"#*8",/%J5+/*#+*L%=8*%#4/5%)0I"5F,%
*(,)"%7,#"%I,"65"0#+J,G%%!'%6,#*8",/%6,7,"%I#"*/%7)*(%
()3(,"%"5*#25+%/I,,</%*5%5I20)V,%,+3)+,%I,"65"0#+J,%*(#*%
7)44%#4/5%824)V,%#<F#+J,<%*,J(+5453),/%*5%)0I"5F,%7,#"%
I,"65"0#+J,G%%

',%0#-%+,,<%*5%7#)*%8+24%,+3)+,/%#",%)+%/,"F)J,%*5%
<,*,"0)+,%(57%7,44%=5*(%,+3)+,/%0,,*%*(,)"%35#4/L%#/%7)*(%
)+J",#/,<%*,0I,"#*8",/L%#+<%)+%*(,%J#/,%56%*(,%;@AL%()3(,"%
"5*#25+#4%/I,,<L%7,#"%I#$,"+/%0#-%=,%<)T,",+*%*(#+%
*5<#-./%J50I5+,+*/G##%%_8*%=5*(%J50I#+),/%#",%=,n+3%
*(,)"%68*8",/L%#/%7,44%#/%*(,)"%?=-%*(,%j)3(*%(58"?%
0#)+*,+#+J,%J5+*"#J*/L%5+%*(,)"%+,7%*,J(+5453),/G

\5%6#"L%)+%)+)2#4%*,/*%,+3)+,/L%7,#"%(#/%=,,+%457,"%*(#+%
I"5W,J*,<%65"%*(,%;@AL%#%I5/)2F,%/)3+%*(#*%*(,)"%*,J(+5453),/%
7)44%=,%/8JJ,//684G%^EN!L%7()J(%)/%/J(,<84,<%65"%4#*,"%,+*"-%
)+*5%/,"F)J,L%(#/%",#J(,<%*(,%/*#3,%56%6844%,+3)+,%*,/2+3L%
7)*(%I5/)2F,%",I5"*/%5+%I,"65"0#+J,G%h420#*,4-L%*(,%1,-%*5%
0#)+*,+#+J,%/8JJ,//%7)44%=,%(57%7,44%*(,%+,7%0#*,")#4/L%
J5#2+3/L%#+<%J554)+3%I"5J,//,/%75"1%)+%()3(%J-J4,%
,+F)"5+0,+*/G

@"#<)25+#44-L%*(,%J5",%56%#+%#)"J"#K%,+3)+,%#JJ58+*/%65"%
5F,"%e:Y%56%0#)+*,+#+J,%J5/*/L%7)*(%*()/%()3(,/*%
J5+J,+*"#25+%)+%()3(QI",//8",%/,J25+/G%%N)"H+/)3(*%<5,/+.*%
65",/,,%#%=",#1%6"50%*()/%*",+<%)+%,)*(,"%+,7%,+3)+,L%
I#"2J84#"4-%/)+J,%=5*(%7)44%824)V,%*75Q/*#3,%"#*(,"%*(#+%
/)+34,%/*#3,%()3(QI",//8",%*8"=)+,/%*5%3,+,"#*,%*(,"0#4%
,UJ),+J-G

m8"%J50I#")/5+%=,3)+/%#*%*(,%6"5+*%56%*(,%,+3)+,L%75"1)+3%
",#"7#"<G

'()!*+,-.)/%%@(,%^EN!%(#/%#+%9d%=4#<,%J50I5/)*,%6#+L%
J50I#",<%7)*(%#%Oc%=4#<,%0,*#44)J%6#+%65"%*(,%DAM[XQZ_%
#+<%]X%=4#<,%0,*#44)J%6#+%5+%*(,%DAM[XQ[_G%%@(,%;@A%7)44%
824)V,%#+%9d%=4#<,%=)Q0,*#44)J%6#+G%%E#J(%7)44%(#F,%#%4#"3,"%

33!2%(?(0!L)?,'D_,[17!IUN!$H!K*'!T(,4(!I$'=B7!%$C)!%#(!WFQW!G2JKJ!&$0H('(0&(!*0!<,'&(C$0,!%#,%!%#(!%@$!(0;*0(4!@*CC!#,?(!%$!9(!
*0!4('?*&(!4*E!%$!(*;#%!1(,'4!9(H$'(!%#(!*0)34%'1!%'3C1!30)('4%,0)4!%#(!='$6*4(4>=('H$'6,0&(4!6,)(!91!"/!,0)!IO]B!



AirInsight 47

6#+%*(#+%*(,%DAM[XL%7)*(%#%ZdB%6#+%65"%^EN!%#+<%d9B%6#+%65"%
!'9:::;%5+%*(,%N]O:+,5G

D50I#")+3%*(,%*75%#II"5#J(,/L%J50I5/)*,%0#*,")#4/%7)44%=,%
/4)3(*4-%05",%,SI,+/)F,%*(#+%*(,%=)Q0,*#44)J%=4#<,/L%=8*%7)44%
#4/5%=,%4)3(*,"L%#+<%I5*,+2#44-%05",%<8"#=4,G

^EN!%#4/5%)+J5"I5"#*,/%65",)3+Q5=W,J*%<#0#3,%>AmgC%
",<8J25+%*,J(+5453-%)+%)*/%<,/)3+L%7)*(%#%J,+*")683#4%<,/)3+%
*(#*%,W,J*/%Amg%*("583(%<55"/G%%!'./%<,/)3+L%8/)+3%#%
*"#+/4#2+3%/4,,F,L%I"5F)<,/%#+%#4*,"+#2F,%0,J(#+)/0%*5%
=45J1%AmgL%#+<%J)*,/%*(,)"%457,"%6#+%I",//8",%"#25%#/%#%
6#J*5"%)+%+5*%=")+3)+3%)+%#/%08J(%<,=")/%)+*5%*(,%,+3)+,G%
E#J(%56%*(,/,%*,J(+5453),/%7)44%(,4I%457,"%0#)+*,+#+J,%
J5/*/L%#/%,4)0)+#2+3%Amg%",<8J,/%,+3)+,%<#0#3,G

E#J(%6#+%<,/)3+%/(584<%=,%05",%,UJ),+*%*(#+%J8"",+*%
,+3)+,/L%#+<%7,%=,4),F,%*(#*%0#)+*,+#+J,%J5/*/%65"%*(,%6#+%
/,J25+L%*-I)J#44-%#=58*%[Y%56%*5*#4%,+3)+,%0#)+*,+#+J,L%7)44%
=,%"583(4-%,f8)F#4,+*%=,*7,,+%*(,%+,7%,+3)+,/G%
012()3(4+/!5607G

;,#"=5So%%N/%^EN!%(#/%+5%3,#"=5SL%)*%J4,#"4-%(#/%#+%
#<F#+*#3,%)+%0#)+*,+#+J,%J5/*/%5F,"%*(,%;@AG%%
M#)+*,+#+J,%J5/*%56%*()/%3,#"=5S%)/%I"5W,J*,<%*5%=,%457L%#/%
*(,%3,#"=5S%(#/%5+4-%/,F,+%05F)+3%I#"*/%#+<%#%"5=8/*%
48=")J#25+%/-/*,0%*5%0)+)0)V,%7,#"G%%EF,+%*(583(%*(,%J5/*/%
65"%3,#"=5S%)+/I,J25+/%/(584<%+5*%=,%#/%/)3+)RJ#+*%#/%/50,%
)+)2#44-%6,#",<L%<8,%*5%!'./%)++5F#2F,%*,J(+5453-L%3,#"/%<5%
",f8)",%I,")5<)J%0#)+*,+#+J,G%%',%,/20#*,%*(,%3,#"=5S%
7)44%",f8)",%#=58*%OQ]Y%56%*5*#4%,+3)+,%0#)+*,+#+J,%J5/*G%
012()3(4+/!890:;

@(,%0#W5")*-%56%0#)+*,+#+J,%J5/*/%7)44%J50,%6"50%*(,%J5",o

8.<!:=+>>?=+!@.AB=+>>.=/%%_5*(%,+3)+,/%(#F,%#%]%/*#3,%
^!DL%=8*%*(,%;@A%7)44%(#F,%6,7,"%#)"65)4/L%=#/,<%5+%*(,%
I",4)0)+#"-%<,/)3+%)+65"0#25+%7,.F,%=,,+%I"5F)<,<%=-%
=5*(%J50I#+),/G%%i57,F,"L%*(,%;@A%7)44%=,%"5*#2+3%08J(%
6#/*,"G%%',%7584<%,SI,J*%/)0)4#"%*5%0#"3)+#44-%457,"%
0#)+*,+#+J,%J5/*/%65"%;@A%)+%*()/%/,J25+%3)F,+%*(,%
<)T,",+J,%)+%*(,%+80=,"%56%#)"65)4/L%%I5*,+2#44-%5T/,*%=-%
()3(,"%"5*#25+#4%/I,,</G%012()3(4+/!5607



AirInsight 48

CD4E!:=+>>?=+!@.AB=+>>.=/!%@(,%;@A%(#/%d%/*#3,/%F,"/8/%9:%
65"%^EN!%#+<%7,%,/20#*,L%#=58*%5+,Q*()"<%6,7,"%#)"65)4/%)+%
*()/%/,J25+G%%'()4,%*(,%!'9:::;%7)44%"5*#*,%/4)3(*4-%6#/*,"%
*(#+%^EN!L%3)F,+%*(,%/)3+)RJ#+*%<)T,",+J,%)+%#)"65)4/L%7,%
I"5W,J*%457,"%0#)+*,+#+J,%J5/*/%65"%;@A%)+%*()/%/,J25+L%#/%
*(,/,%#",%=5*(%()3(%/I,,<%J50I",//5"/G%012()3(4+!FG';

@.AH?>3.=/%%_5*(%,+3)+,/%824)V,%#<F#+J,<%%J50=8/*5"%
<,/)3+/%*(#*%(#F,%/)0)4#"%J(#"#J*,")/2J/L%)+J48<)+3%<8#4%
#++84#"%<,/)3+/%7)*(%`u^%*,J(+5453-G%%'()4,%=5*(%7)44%=,%
05",%,UJ),+*%*(#+%I")5"%F,"/)5+/L%*(,-%7)44%,#J(%=,%05",%
J50I4,S%*(#+%*5<#-./%*,J(+5453-L%#+<%7)44%4)1,4-%=,%05",%
,SI,+/)F,%*5%",I4#J,%#+<%0#)+*#)+G%!"#$%&%'()*+,-%824)V,/%
)*/%*()"<Q3,+,"#25+%@#45+%J50=8/*5"%7()4,%DAM%8/,/%;E./%
#<F#+J,<%*,J(+5453-%@N!\%J50=8/*5"L%)+*"5<8J,<%5+%*(,)"%
#<F#+J,<%7)<,Q=5<-%,+3)+,/G%012()3(4+/!5607;

CD4E!:=+>>?=+!G?=HD)+/%%H+%*()/%,+3)+,%/,J25+L%7)*(%()3(%
5I,"#2+3%*,0I,"#*8",/L%7,#"%J#+%=,%/)3+)RJ#+*L%#+<%*()/%
I#"*%56%*(,%J5",%J#+%#JJ58+*%65"%X:Y%56%,+3)+,%0#)+*,+#+J,%
J5/*/G%@(,%1,-%f8,/25+%)/%(57%7,44%*(,%/I,J)#4)V,<%J5#2+3/%
#+<%0#*,")#4/%8/,<%)+%*(,%^EN!%7)44%I"5*,J*%*(,%,+3)+,L%
7()J(%)/%,SI,J*,<%*5%(#F,%3#/%I#*(%*,0I,"#*8",/%9[:QO::%
<,3",,/%(5$,"%*(#+%*(,%DAM[X#%G%%H6%*(,/,%J5#2+3/%75"1%
7,44%#+<%)0I"5F,%*(,%<8"#=)4)*-%56%*(,%J50I5+,+*/L%<,/I)*,%
*(,%()3(,"%*,0I,"#*8",/L%^EN!%/(584<%=,%#=4,%*5%0#)+*#)+%
",4)#=)4)*-%,f8)F#4,+*%*5L%5"%,F,+%=,$,"%*(#+%)*/%J8"",+*%
I#"*/G%%_8*%7,%,SI,J*%/8J(%I#"*/L%#<<)+3%J5#2+3%#+<%J554)+3%
*,J(+5453),/L%7)44%=,%05",%,SI,+/)F,%*(#+%,S)/2+3%I#"*/%
7)*(58*%/8J(%J5#2+3/G

E+3)+,%I,"65"0#+J,%J50,/%6"50%#%=4,+<%56%I"5I84/)F,%
,UJ),+J-%>3,+,"#*,<%=-%*(,%6#+C%#+<%*(,"0#4%,UJ),+J-%
3,+,"#*,<%=-%*(,%J5",G%%`583(4-%[:Y%56%#%05<,"+%,+3)+,%
I,"65"0#+J,%)/%<)J*#*,<%=-%,#J(%,4,0,+*G%%@(,%;@AL%7)*(%#%
4#"3,"L%/457,"%*8"+)+3%6#+L%(#/%#+%#<F#+*#3,%)+%I"5I84/)F,%
,UJ),+J-L%#+<%*(,%^EN!L%*5%I"5F)<,%*(,%,f8)F#4,+*%68,4%=8"+%
)0I"5F,0,+*L%7584<%+,,<%()3(,"%*(,"0#4%,UJ),+J-G%%@(#*%
7584<%",f8)",%#%(5$,"%=8"+)+3%,+3)+,G%%

N*%,f8)F#4,+*%*,0I,"#*8",/L%7,%7584<%,SI,J*%#=58*%#%+,*%
OQ]Y%<)T,",+2#4%)+%68,4%=8"+%=,*7,,+%*(,%,+3)+,/L%3)F,+%
*(,%<)T,",+J,%)+%=-I#//%"#25%#+<%6#+%,UJ),+J-L%#+<%

#% /(!#,?(!9((0!='$?*)()!),%,!$0!$=(',50;!%(6=(',%3'(4!,0)!='(443'(!',5$4!H'$6!9$%#!K*'934!,0)!"',-!.!/#*%0(1!,0)!#,?(!
35C*[()!%#,%!),%,!*0!$3'!,0,C14*4B



AirInsight 49

*(,",=-%J5+J48<,%*(#*%*5%I"5F)<,%,f8)F#4,+*%68,4%=8"+%
I,"65"0#+J,L%*(,%^EN!%7)44%+,,<%*5%"8+%#*%(5$,"%
*,0I,"#*8",/%#+<%(#F,%()3(,"%I",//8",%"#25/%*(#+%*(,%;@AG

@(,%;@A%)/%,SI,J*,<%*5%"8+%#=58*%Z:%<,3",,/%(5$,"%*(#+%
*(,%DAM[XL%#+<%!'%=,4),F,/%)*%J#+%0#)+*#)+%",4)#=)4)*-%
7()4,%1,,I)+3%0,*#4%*,0I,"#*8",/%,f8)F#4,+*%7)*(%)*/%
<,/)3+G%%'()4,%*(,/,%3#/%I#*(%*,0I,"#*8",/%#",%X:Q9]:%
<,3",,/%457,"%*(#+%^EN!L%*(,/,%()3(,"%*,0I,"#*8",/%J#+%
/244%+,3#2F,4-%)0I#J*%7,#"L%#+<%7)44%",f8)",%J554)+3%
*,J(+5453),/G%%

H+%#<<)25+L%*(,%;@A%7)44%=,%"5*#2+3%#*%08J(%()3(,"%/I,,<%
*(#+%*(,%^EN!L%7()J(%(,4I/%5I20)V,%I,"65"0#+J,L%=8*%*(,%
"5*#25+#4%<-+#0)J/%J584<%#4/5%#<F,"/,4-%)0I#J*%7,#"%#+<%
*,#"%5+%I#"*/G%%!'%J)*,/%#%I"5I"),*#"-%J554)+3%*,J(+5453-%*5%
#JJ5005<#*,%=5*(%()3(,"%*,0I,"#*8",/%#+<%0)+)0)V,%*(,%
)0I#J*/%56%"5*#25+#4%<-+#0)J/%*5%0)+)0)V,%7,#"L%=8*%!'%
75+.*%<,/J")=,%*(5/,%*,J(+5453),/L%J)2+3%*(,0%#/%#%*"#<,%
/,J",*G

D5#2+3/%#+<%J554)+3%0,J(#+)/0/%08/*%75"1%7,44%*5%,+/8",%
<8"#=)4)*-%)+%,)*(,"%,+3)+,G%%_8*%)+%4551)+3%#*%#%=4,+<%56%
*,0I,"#*8",/L%#)"65)4/%#+<%"5*#25+%/I,,<L%7,%=,4),F,%*(,%
()3(QI",//8",%*8"=)+,%0#)+*,+#+J,%J5/*/%7)44%=,%
/8=/*#+2#44-%()3(,"%65"%=5*(%,+3)+,/%*(#+%*(,%/)+34,Q/*#3,%
DAM[XG%!'%(#/%,SI,"),+J,%7)*(%#%*75%/*#3,%i!@L%#/%*(,%
qO[::%(#/%#%I"5F,+%*75Q/*#3,%<,/)3+G%%')*(%#+2J)I#*,<%
457,"%5I,"#2+3%*,0I,"#*8",/%#+<%6,7,"%#)"65)4/L%7,%7584<%
,SI,J*%#+%#<F#+*#3,%65"%*(,%;@AG%012()3(4+/!FG';

8.<!:=+>>?=+!G?=HD)+/%%@()/%,+3)+,%/,J25+%(#/%#%0#W5"%
<)T,",+J,L%7)*(%]%/*#3,/%65"%*(,%;@A%#+<%Z%/*#3,/%65"%^EN!G%%%
H+%*,"0/%56%I#"*/L%*()/%*"#+/4#*,/%*5%#=58*%*75%*()"</%6,7,"%
#)"65)4/%65"%;@A%*(#+%^EN!L%#%/)3+)RJ#+*%<)T,",+J,G%%EF,+%
7)*(%()3(,"%"5*#25+#4%/I,,</L%*(,%;@AL%7)*(%6,7,"%I#"*/L%
/(584<%#J(),F,%457,"%J5/*/%)+%*()/%/,J25+%*(#+%*(,%^EN!G%
012()3(4+!FG';

@&2)3#)&)0#$(.+3$1/F&03+%%

m8"%I",4)0)+#"-%,/20#*,/%)+<)J#*,%*(#*%*(,%;@A%/(584<%
(#F,%#%/4)3(*%#<F#+*#3,%)+%0#)+*,+#+J,%J5/*/%5F,"%^EN!G%',%
7584<%,SI,J*%*(,%!'9:::;%*5%=,%OQ[Y%457,"%)+%*5*#4%
0#)+*,+#+J,%J5/*%*(#+%*(,%^EN!L%=#/,<%5+%*(,%/*#3,Q=-%
/*#3,Q#+#4-/)/%#=5F,G%%%



AirInsight 50

',%8+<,"/*#+<%6"50%#)"4)+,/%*(#*%I",4)0)+#"-%J5/*%<#*#%
6"50%N)"=8/%)+<)J#*,%#%/4)3(*%#<F#+*#3,%65"%*(,%;@A%5F,"%*(,%
^EN!%65"%#II4)J#25+%5+%#+%N)"=8/%]O:%)+%=5*(%68,4%=8"+%#+<%
,+3)+,%0#)+*,+#+J,%J5/*/G%%@(,%68,4%=8"+%#<F#+*#3,%"#+3,<%
6"50%9YQOYL%<,I,+<)+3%5+%05<,4%#+<%<)/*#+J,%j57+G%
`582+,%0#)+*,+#+J,%J5/*/%7,",%#4/5%I"5W,J*,<%7)*(%#%
/)0)4#"%/4)3(*%#<F#+*#3,%56%9YQOYL%<,I,+<)+3%5+%*(,%05<,4L%
824)V#25+%I#$,"+L%#+<%5I,"#25+#4%"#+3,G%%%@(,%<)T,",+2#4%
7)*(%",/I,J*%*5%4)6,%4)0)*,<%I#"*/%7#/%/8=/*#+2#4L%#+<%#%
<58=4,Q<)3)*%#<F#+*#3,%65"%!'L%4)1,4-%",j,J2F,%56%*(,%
<)T,",+J,%)+%*(,%+80=,"%56%#)"65)4/%#+<%J50I4,S)*-%56%/50,%
4)6,%4)0)*,<%I#"*/G%

@(,%+,*%",/84*%)/%*(#*%*(,%;@A%5T,"/%#+%,+3)+,%J(5)J,%*(#*%
5T,"/%=5*(%=,$,"%68,4%=8"+%#+<%=,$,"%0#)+*,+#+J,%J5/*%
*(#+%*(,%J50I,225+G%N/%#%",/84*L%#)"4)+,/%#",%+5*%65"J,<%*5%
J(55/,%=,*7,,+%#%68,4%=8"+%#+<%0#)+*,+#+J,%*"#<,Q5T/G%

@5<#-L%!'%(54</%#%/4)3(*%0#"1,*%/(#",%#<F#+*#3,%5F,"%^EN!%
5+%*(,%N]O:%6#0)4-L%=8*%]cY%56%*(,%#)"J"#K%J8/*50,"/%(#F,%
-,*%*5%/,4,J*%#+<%,+3)+,G%%

m6%J58"/,L%=5*(%,+3)+,%0#+86#J*8","/%#",%,SJ,44,+*%#*%
I")J)+3%*5%*(,%I5)+*%56%,J5+50)J%,f8)F#4,+J,L%#+<%7,%
,SI,J*%*(#*%=5*(%J500,"J)#4%#+<%*,J(+)J#4%J5+J,"+/%7)44%
<,*,"0)+,%,+3)+,%/,4,J25+%)+%*(,%0#"1,*I4#J,G

@(,%,SJ48/)F)*-%65"%^EN!%5+%_5,)+3%I"5<8J*/%I"5F)<,/%#%
J500,"J)#4%#<F#+*#3,%65"%*(#*%,+3)+,%65"%#)"4)+,/%5"<,")+3%
=5*(%N)"=8/%#+<%_5,)+3%+#""57Q=5<),/L%#/%#%()3(,"%<,3",,%
56%J5005+#4)*-%J#+%=,%0#)+*#)+,<%7)*(%#%/)+34,%F,+<5"G



AirInsight 51

VII. Future Growth and Development

@(,%)+)2#4%5T,")+3%)+%*(,%;@A%4)+,Q8I%I"5F)<,/%)0I",//)F,%
#<F#+J,/%QQ%9XY%457,"%68,4%=8"+L%#%9Oo9%=-I#//%"#25L%#+<%#%
Z[Y%",<8J25+%)+%+5)/,G%%_8*%*()/%)/%5+4-%*(,%/*#"2+3%I5)+*%
65"%*(,%+,7%*,J(+5453-%;@A%,+3)+,/G%!'%(#/%#%
<,F,45I0,+*%I4#+%*5%)0I"5F,%68,4%=8"+L%5+%#F,"#3,L%=-%9Y%
I,"%-,#"%5F,"%*(,%+,S*%<,J#<,G%%N4*(583(%*(,%R"/*%,+3)+,/%
(#F,%+5*%-,*%,+*,",<%/,"F)J,L%`&g%,T5"*/%5+%#%/,J5+<%
3,+,"#25+%;@A%,+3)+,%#",%7,44%8+<,"7#-G

@,J(+5453)J#4%)0I"5F,0,+*/%*5%*(,%,S)/2+3%;@A%7)44%=,3)+%
7)*(%#%4)1,4-%)+J",#/,%)+%*(,%3,#"%"#25%6"50%*(,%J8"",+*%]o9%
"#25%*5%#%"#25%56%co9%5"%cG[o9G%%@()/%7)44%,+#=4,%#<<)25+#4%
5I20)V#25+%56%6#+%/I,,</L%#+<%I"5F)<,%#+%,F,+%()3(,"%
=-I#//%"#25L%4)1,4-%)+%*(,%"#+3,%56%9[o9%*5%9do9%#/%*(,%,+3)+,%
,F54F,/%5F,"%*(,%+,S*%<,J#<,G

:/C24.>+$!&'*#3+

')*(%#%*#"3,*%#F,"#3)+3%9Y%I,"%-,#"%5F,"%*(,%+,S*%<,J#<,L%
=-%O:O[L%!'%/(584<%(#F,%,+3)+,%05<,4/%*(#*%#",%OXY%05",%
68,4%,UJ),+*%*(#+%*5<#-./%05<,4/%8/)+3%*(,%/#0,%
#"J()*,J*8",%#/%*(,%;@AG

@(#*%,UJ),+J-%7)44%=,%)0I"5F,<%)+%*75%7#-/G%%A)"/*L%
I"5I84/)F,%,UJ),+J-%7)44%=,%)+J",#/,<%*("583(%#%4#"3,"%3,#"%
"#25%#+<%,F,+%/457,"%*8"+)+3%6#+G%%@()/%7)44%,+#=4,%05",%=-Q
I#//%#)"%*5%j57%#"58+<%*(,%,+3)+,%J5",L%/#F)+3%68,4L%
",<8J)+3%+5)/,L%#+<%",<8J)+3%,0)//)5+/%)+%*(,%I"5J,//G

@(,%J5",%7)44%=,%68"*(,"%5I20)V,<L%#+<%*#)45",<%65"%*(,%
()3(,"%"5*#25+#4%/I,,</%6"50%*(,%+,7%3,#"%"#25G%%@(,%J5",%
7)44%#J(),F,%#%()3(,"%5F,"#44%I",//8",%"#25L%#+<%4)1,4-%(#F,%
()3(,"%5I,"#2+3%*,0I,"#*8",/L%",f8)")+3%!'%*5%)+*"5<8J,%
#<<)25+#4%J554)+3%*,J(+5453-G%%',%,SI,J*%I",//8",%"#25/%*5%
05F,%6"50%#=58*%[:%65"%*5<#-./%,+3)+,/%*5%X:%5"%,F,+%Z:%
7)*()+%#%<,J#<,G



AirInsight 52

(./F#44<#$(./F&'2+.)

i#F)+3%6,7,"%,+3)+,%/*#3,/%I"5F)<,/%#%J50I,22F,%
#<F#+*#3,%65"%!'%5F,"%*(,)"%DAML%#/%!'%(#/%*(,%J#I#=)4)*-%
*5%#<<%#<<)25+#4%/*#3,/%*5%)*/%,+3)+,%65"%I,"65"0#+J,%
3"57*(G%%@(,%^EN!L%7)*(%/)S%05",%/*#3,/%)+%)*/%,+3)+,L%(#/%
4)$4,%"550%*5%#<<%#<<)25+#4%/*#3,/%7)*(58*%+,3#2F,4-%
)0I#J2+3%*(,%4,+3*(%56%*(,%,+3)+,L%I",/,+2+3%3"58+<%
J4,#"#+J,%)//8,/G

'()4,%=5*(%*(,%!'%;@A%#+<%DAM%^EN!%I"5F)<,%/)3+)RJ#+*%
68,4%,J5+50-L%,0)//)5+/L%#+<%+5)/,%)0I"5F,0,+*/%5F,"%
*5<#-./%,+3)+,/L%*(,%0#W5"%<)T,",+J,%#II,#"/%*5%=,%)+%*(,%
I5*,+2#4%65"%J5+2+8,<%)0I"5F,0,+*G%%!'%(#/%#%"5#<0#I%
65"%J5+2+8,<%)0I"5F,0,+*%5+%*(,)"%+,7%#"J()*,J*8",G%%
DAM%#II,#"/%*5%=,%",#J()+3%*(,%4)0)*/%5+%7(#*%J#+%=,%
#J(),F,<%7)*(%#%J5+F,+25+#4%#"J()*,J*8",G%%

50&7&C27239

@(,%;@A%)/%*(,%R"/*%*"84-%/J#4#=4,%,+3)+,L%#+<%0#-%#J*8#44-%
)0I"5F,%*(,%4#"3,"%)*%=,J50,/G%%g,/)3+,<%)+)2#44-%65"%
/0#44,"%*("8/*%#II4)J#25+/L%*(,%,+3)+,%J#+%=,%,SI#+<,<%
8I7#"</%f8)*,%,#/)4-%*("583(%/J#4)+3%*(,%/)V,%56%
J50I5+,+*/G%%')*(%*(,%23(*,/*%*54,"#+J,/%<,/)3+,<%65"%
/0#44%*("8/*%#II4)J#25+/L%8I7#"<%,SI#+/)5+%56%*(,%,+3)+,%
I"5F)<,/%/8=/*#+2#4%j,S)=)4)*-L%#/%23(*%*54,"#+J,/%7)44%+5*%=,%
#+%)//8,G%%',%J584<%,#/)4-%/,,%#+%#II4)J#25+%)+%*(,%c:L:::%
I58+<%*("8/*%"#+3,%65"%#%_5,)+3%Z[Z%",I4#J,0,+*L%5"%,F,+%#%
7)<,Q=5<-%F#")#+*%)+%*(,%Z[L:::Q9::L:::%I58+<%*("8/*%J4#//%
#/%+,7%#)"J"#K%#II4)J#25+/%0,")*%J5+/)<,"#25+G

!"#$6>3>'#

\*"5+3%5II5"*8+)2,/%65"%3"57*(%<)T,",+2#*,%*(,%;@A%6"50%
)*/%J50I,2*5"/G%%mF,"%*(,%+,S*%<,J#<,L%*(,%;@A%7)44%I"5F)<,%
3"57*(%)+%I,"65"0#+J,%*(#*%)*/%J50I,2*5"%7)44%=,%(#"<%
I",//,<%*5%0#*J(L%#/%7,44%#/%3"57*(%*("583(%*(,%/J#4#=)4)*-%
56%*(,%,+3)+,%*5%*("8/*%4,F,4/%#II"5I")#*,%65"%+,7%+#""57Q
=5<-%#+<%7)<,Q=5<-%#II4)J#25+/G



AirInsight 53

@(,%j,S)=)4)*-L%#+<%3"57*(%I5*,+2#4L%56%*(,%;@A%,+3)+,%7#/%
5+,%56%*(,%1,-%6#J*5"/%65"%_50=#"<),"L%N)"=8/L%M)*/8=)/()L%
b#15F4,FL%#+<%E0="#,"%)+%/,4,J2+3%*(,%;@A%65"%*(,)"%+,S*%
3,+,"#25+%56%#)"J"#KG



AirInsight 54

VIII. Conclusions

!"#$%&%'()*+,-%(#/%<,F,45I,<%#%=",#1*("583(%*(#*%
,+#=4,/%*(,0%*5%4,#I6"53%*(,)"%J50I,225+%65"%+#""57Q=5<-%
,+3)+,/G%%@(,%3,#",<%#"J()*,J*8",%,+#=4,/%/4)3(*4-%=,$,"%
68,4%=8"+%#+<%,+F)"5+0,+*#4%I,"65"0#+J,%*(#+%*(,)"%
J50I,2*5"%8/)+3%#%/)0I4,"%J5",%7)*(%6,7,"%I#"*/L%I"5F)<)+3%
457,"%0#)+*,+#+J,%J5/*/G

')*(%#%I#*(%65"%68*8",%I,"65"0#+J,%3"57*(%*(#*%)/%,SI,J*,<%
*5%",#J(%9Y%I,"%-,#"%5F,"%*(,%+,S*%<,J#<,L%*(,%;@A%)/%7,44%
I5/)25+,<%*5%68"*(,"%,SI45)*%*(,%3,#",<%*,J(+5453-G%%DAML%
7)*(%)*/%^EN!%,+3)+,L%#II,#"/%*5%=,%I8/()+3%*(,%4)0)*/%56%
*,J(+5453-%)+%#%J5+F,+25+#4%J5+R38"#25+L%#+<%7)44%=,%(#"<%
I",//,<%*5%1,,I%8I%7)*(%*(#*%I#J,%56%3"57*(G

N/%#%",/84*L%7,%,SI,J*%*(,%3,#",<%J5+R38"#25+%*5%=,J50,%#%
/*#+<#"<%7)*()+%*(,%)+<8/*"-G%%N4",#<-%`544/%`5-J,%(#/%
W5)+,<%!'%7)*(%*(,)"%I4#+/%65"%#%+,7%3,#",<%,+3)+,G%%',%
,SI,J*%*(#*%DAM%#+<%;E%7)44%+5*%=,%6#"%=,()+<G

A)"/*%05F,"/%*"#F,4%<57+%*(,%4,#"+)+3%J8"F,%6#/*,"%*(#+%
654457,"/L%#+<%!'%(#/%#%R"/*%05F,"%#<F#+*#3,%)+%#II4-)+3%
3,#",<%*,J(+5453-%*5%,+3)+,/%65"%J500,"J)#4%#)"J"#KG%%@(#*%
#<F#+*#3,%<5,/%J(#+3,%,F,"-*()+3%65"%!"#$%&%'()*+,-L%#+<%
7(#*./%I5//)=4,%65"%)*/%#)"4)+,%J8/*50,"/%#+<%*(,%
,+F)"5+0,+*G



!"#$%&"'()
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