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General 
!
IUMPR Statement: 
!
"#$!%&'!((!)*+,$-!./!,#0+!,$+,!12.34!0+!5$+016$5!,.!7.-48*!90,#!,#$!42.:0+0.6+!./!;;<!=>?@ABC!
+$7,0.6!D5EDFABE!2$G302$-$6,+A!
!
!
Cold Start Reduction Strategy 
 
"#$!6$9!!>>H!"32I.!0+!$G3044$5!90,#!J!7.85!+,J2,!$-0++0.6!2$537,0.6!-.60,.2061!+,2J,$1*A!
"#$!+*+,$-!9.2K+!J+!/.88.9+L!
!
"#$!M.2+7#$!+*+,$-!7322$6,8*!3+$+!J!7.-I06J,0.6!./!,#$!/.88.9061!-$J+32$+!,.!$6#J67$!,#$!
7J,J8*+,!9J2-N34L!
N!+4J2K!2$,J25!
N!$8$:J,$5!058$!+4$$5!
N!2$,J25$5!,2J6+-0++0.6!+#0/,+C!207#!8J-I5J!532061!+$7.65J2*!J02!06O$7,0.6!
N!7J-+#J/,!4.+0,0.6!
N!:J20JI8$!:J8:$!80/,!
!
P77.25061!,.!D$ED==ABA=EC!,#$!0650:053J8!7.-4.6$6,!2$8J,$5!,.!,#$!JI.:$!+,2J,$10$+!#J+!,.!I$!
-.60,.2$5A!"#$!,JI8$!I$8.9!5$-.6+,2J,$+!,#J,!J88!7J,J8*+,!#$J,061!-$J+32$+!J2$!7.:$2$5!I*!
7.-4.6$6,+!9#07#!J2$!-.60,.2$5!0650:053J88*A"#$!8.61!,$2-!/3$8!+*+,$-!J65!,#$!:J8:$!80/,!
50J16.+0+C!9#07#!6$$5!J!8J-I5J!+016J8!/.2!-.60,.2061C!J2$!/060+#$5!J/,$2!,#$!7J,J8*+,!9J2-N34!
4#J+$A!Q22.2+!9088!I$!5$,$7,$5!I$/.2$!,#$!6$R,!7J,J8*+,!9J2-N34A!
!
Overview: 
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Monitoring of idle speed 
!
"#$!%&'()&*('+!&,!)#$!(-.$!/0$$-!(/!'&1!2./&!23)(4$!-5*('+!)#$!3&.-!/)2*)!0#2/$6!
"#$!,&..&1('+!783&-$/!2*$!/$)!('!32/$!&,!2'!$**&*9!
!
7:;:<9!(-.$!2(*!3&')*&.!/=/)$%!>7?!#(+#$*!)#2'!$@0$3)$-!-5*('+!3&.-!/)2*)!0#2/$!
7:;:A9!(-.$!2(*!3&')*&.!/=/)$%!>7?!.&1$*!)#2'!$@0$3)$-!-5*('+!3&.-!/)2*)!0#2/$!
!
"#$!,&..&1('+!3#2*)!/#&1/!)#$!1&*B('+!0*('3(0.$!&,!)#$!(-.$!/0$$-!%&'()&*('+9!
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N [rpm] 

Time [sec] 

Time counter 
after start 

Idle speed monitoring 
during catalyst heating 

Idle speed monitoring 
during normal operation 

catalyst heating 
active 

upper border line 
limit 

lower border line 
limit 
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Spark retard 
!
"#$!%&'()!($*'(+!,%!-,.,*$+!/0,1$+2!+3(,45!*#$!6'*'-7%*!#$'*,45!&#'%$8!!
"#$($!,%!49!+,'549%,%!,.&-$.$4*$+8!
!
"#$!09--9:,45!6#'(*!$1&-',4%!*#$!:9(),45!&(,46,&-$;!
!
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spark angle

Torque 

ignition retard 

max limit for limited torque

reference air  
mass torque 

max limit for 
ignition timing 

target value  
during catalyst  
heating  
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Emission influence of spark retard during FTP-test 
!

!
!
Explanation to graph: all measured variables are from a 20° C  FTP-test 
!
"#$$%&!!! '$()*+$!,-$$.!)%!/012(3!
#$.&!!!!!!! $%")%$!,-$$.!/#-13!
4$++56&!! ,-7#0!#$87#.!9%.$#!%5#17+!*787+4,8!67#1:9-!*5%.)8)5%,!!

;)<=!*5%.)8)5%>!,-7#0!#$87#.?!
')5+$8&!! ,-7#0!#$87#.!>!#$.9*$.!*787+4,8!67#1:9-!1$7,9#$,<!@(),!),!$A9)'7+$%8!85!8($!!6)8(!

8($!17B)191!-5,,)C+$!#$.9*8)5%!5D!8($!,-7#0!#$87#.!D5#!*787+4,8!($78)%"<!@($!.$+87!
5D!7--#5B<!E!.$"#$$,!,-7#0!#$87#.!!,(56%!)%!8($!.)7"#71!!),!8($!17B)191!-5,,)C+$!
#$.9*8)5%!.9$!85!,-7#0!#$87#.78)5%!D5#!8($!FFG!@9#C5<!

!
H%D+9$%*$!5%!$1),,)5%,!.9#)%"!8($!IJK!L!M@N:8$,8&!
! ! ! ! ! ! ! ! ! !
! )<5<!8$,8! #$.9*$.!*78<!($78)%"!

,-7#0!#$87#.!
OPQL!/"21)3! J<JRIS!! ! J<JRGE!!
L=!/"21)3! I<JT! I<EI!
O=B!/"21)3! J<JEU! J<JEU!


