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Date Form To Purpose 

Nov-05����Sat.���� Taiwan Netherland 
Amsterdam Traveling 

Nov-06����Sun.���� Netherland Amsterdam Traveling 

Nov-07����Mon.���� Netherland 
Amsterdam Belgium Brussels Visiting ����Meeting in ACEA 

Nov-08����Tue.���� Belgium Brussels Visiting ����Meeting in EC 
Nov-09����Wed.���� Belgium Brussels  Traveling 

Nov-10����Thu.���� Germany 
Stuttgart 

Germany 
Sindelfingen Workshop in DC 

Nov-11����Fri.���� Germany 
Stuttgart 

Germany 
Sindelfingen 

Visiting TÜV SÜD ���� 
Workshop in DC 

Nov-12����Sat.���� Germany Stuttgart Holiday 
Nov-13����Sun.���� Germany Stuttgart Holiday 

Nov-14����Mon.���� Germany Stuttgart Germany Stuttgart Visiting ����Workshop in 
Bosch 

Nov-15����Tue.���� Germany Stuttgart Germany 
Wolfsburg Traveling 

Nov-16����Wed.���� Germany Wolfsburg Visiting ����Meeting in VW 

Nov-17����Thu.���� Germany 
Wolfsburg 

Sweden 
Gothenburg Traveling 

Nov-18����Fri.���� Sweden Gothenburg Visiting ����Meeting in Volvo 

Nov-19����Sat.���� Sweden 
Gothenburg 

Netherland 
Amsterdam Traveling 

Nov-20����Sun.���� Netherland 
Amsterdam Taiwan Traveling 
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(�) � � � 93	 1
 1 � �  � � � � � � � � � � � � � � 98/69/EC
�� � �  ! " # $ %& � � � '( ) � * + , - . / 96	0 1 %
�  � 2 3 � � � � � � � � 1999/96/EC # $ �� � �  ! # $
" 4 5 67 /� � 8� � � 9: ; < = 4 5 > %? < @ � 3 A B C

DE F � G < = %H� I J K L M N O P Q R S " T U %V W X Y

Z Euro V " * + 0 1 %� L M N O , . P 2 S 9 ! [\ ] ^ _ 4
5 � OBD ` a b c%d e ( f g e h i j k l m � � G < = N O �
Euro V n o I p �0 1 ( q %L r � � W X � � � s 4 t K " u
i 6 

(v) g w e x � K q y z l m � { � G ) � s 4 J | �W X } ~ %� �
u x � � r � 
(1) � { � � � : ; ) � s 4 J | � m �W X  ! I p 6 
(2) � � � G : ; Z� B < � 4 5 �A B � � Q � L M q � 6 
(3) � � DE F � � � < � = � 6 
(4) d � � @ � � � : ; s 4 %� { � � � /� � � ) � � = � �
" } ~ 6 

(�) l m � � 9Q � s 4 � � �b 9%� g w u x �� � 0 � � f � �
�m 0 � � 9Q � � � H� I " T U �%V � �  w 0 � � t K ¡

¢ � %�m �� � � L M q � H= � 6 
v�� i j I p  

(�) Nov-07,2005 
/£ ¤ � ¥ ¦ § ¨ © x � � � G ª « ¬  � � K ® ¯ Q � � � °

±� 
(1) � /� � � G 9: ; ) � " � @ 9� = N s C� � 6 
(2) � � ² ³ ´µ ¶ · ¸ K ¹ � º � H» ¼ � � DE 9² ½ } ~ ¾

¿ 6 
(3) º � � À � " Á ] Â � @ * + �} ~ ¾ ¿ 6 
(4) º � ) � : ; Ã = N s [Ä Å: ; Æ Â � = c6 
(5) � � � / ORVR Ã = � � Hs 4 ¸ K " Ç s HÈ � 6 

 
� N u HÉ Ê � 

Carlo Cucchi 
Director emission and fuels 

cc@acea.be 

 
(v) Nov-08,2005 

/£ ¤ � ¥ ¦ § ¨ © x � � Ë Ê  [ECc� � K ® ¯ Q � � � ° ±� 
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(1) º � � À � " Á ] Â � @ * + �} ~ ¾ ¿ 6 
(2) º � ) � : ; Ã = N s [Ä Å: ; Æ Â � = c6 
(3) � � � /� � DE F � G 9: ; ) � H� = N s C� � 6 
(4) � � � /� � DE F � G 9¡¢ N s H¡5 * + 6 
(5) � � } ~ ¹ � º � H» ¼ � � 9N s H� ½ 6 
(6) � � ² ³ ´µ ¶ · ¸ K ¹ � º � H» ¼ � � DE 9² ½ 6 
(7) � � ¸ K Ì: ; 2 3 � � � G " ² ½ 6 

 
� N u HÉ Ê � 

Jose-Pablo AGUNA-GOMEZ 
Principal administrator  
Automotive industry 
jose-pablo.laguna-gomez@cec.eu.int 

Philip GOOD 
administrator  
Automotive industry 
philip.good@cec.eu.int 

 
(�) Nov-10,2005 

/Í � Stuttgart © x Î Ï Ð Ñ Ò Ó Ð [Daimler Chryslercº � Ô Õ
� � K ® ¯ Q � � � ° ±� 
(1) EU4� EU5 s 4 J | Ö × 6 
(2) � 3 A B q � �Ø Ù Ú � H¡¢ Û Ü Ö × 6 
(3) Ý � 70/220/EEC�72/306/EEC� 80/1268/EEC F � � � G Q �
¡¢ N s Hq � %H� � ® ¯ � � �  Þ ß �m 6 

 
� N u HÉ Ê � 

Klaus Land 
Senior manager 
Emission certification�EP/QZE� 
klaus.land@daimlerchrysler.com 

Martin Kulms 
Certification and regulation manager  
Whole vehicle homologation 
martin.kulms@daimlerchrysler.com 

Andreas Graf 
Regulatory affairs manager 
Emission and fuel consumption 
andreas.g.graf@daimlerchrysler.com 

Michael Steiner 
Manager  
Homologation S-/E-Class, Asia II 
michael.steiner@daimlerchrysler.com 

Michael Angel 
Manger 
Emission certification and government  
liaison worldwide EP/QZE 
michael.angel@daimlerchrysler.com 

Herbert Tangemann 
Manger 
Emission certification and government  
liaison worldwide EP/QZM 
herbert.tangemann@daimlerchrysler.com 

 
(') Nov-11,2005 

/Í � Stuttgart © x Î Ï Ð Ñ Ò Ó Ð [Daimler Chryslercº � Ô Õ
� TÜV 0 � � � � K ® ¯ Q � � � ° ±� 
(1) u à Î Ï Ð Ñ Ò Ó Ð º � Ô Õ t K : ; �á f H SHED¡¢ 0
� � [\ ] ¡¢ q � H� � c6 

(2) u à TÜV 0 � � t K � á : ; ¡¢ 0 � � [\ ] ¡¢ q � H�
� c6 
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(3) �m TÜV 0 � � t K smoke¡¢ � %� â q Hã ä å æ 6 

 
� N u HÉ Ê � 

Andreas Kohlhas 
Officially recognized expert 
Manager homologation light vehicles fiderstadt 
Andreas.kohlhas@tuev-sued.de 

 

 
(ç) Nov-14,2005 

/Í � Stuttgart © x è é [BOSCHcÔ Õ � � K ® ¯ Q � � � ° ±� 
(1) u à � � ê ë ì CP-39» í L M â q 6 
(2) � /� � � G � � s 4 � î " À � ê ë ï ð } ~ ¾ ¿ 6 
(3) � /� � � G � � s 4 � î � ñ ï ð � � } ~ ¾ ¿ 6 

 
� N u HÉ Ê � 

Eberthard Gauger                                     
Sales and application director 
Japanese and Chinese customers 
eberhard.gauger@de.bosch.com 

Danny Yang 
Sales department manager 
Taiwan customers 
danny.yang@de.bosch.com 

Dietmar Zeh 
Diesel system manager 
DS/NE4 common rail passenger car 
dietmar.zeh@de.bosch.com 

Ulrich Projahn 
Diesel system director 
Business unit commercial vehicles 
system development 
ulrich.projahn@de.bosch.com 

Rony Wang 
Sales department  
Japanese and Chinese customers 
rony.wang@de.bosch.com 

 

 
(ò) Nov-16,2005 

/Í � Wolfsburg © x ó Ó [Volkswagencº � Ô Õ %� � K ® ¯
Q � � � ° ±� 
(1) � { � � � G ) Å: ; H� á s 4 6 
(2) � � � G � � } ~ HW X ¾ ¿ 6 
(3) u à ó Ó º � Ô Õ t K : ; �á f H SHED¡¢ 0 � � [\ ]
¡¢ q � H� � c�ô õ ö ÷ ¡¢ 0 � � 6 

 
� N u HÉ Ê � 

Detlef Gerdorf 
Corporate quality assurance project coordination 
Conformity of Product�COP� 
Emission and fuel economy 
detlef.gerdorf@volkswagen.de 

Jorg D.Baronick 
Executive manager 
Emission certification 
MPV powertrain 
jorg.baronick@volkswagen.de 

Detlef Stendel 
Manager 
Emission certification 
detlef.stendel@volkswagen.de 

Dr. Marc Frischmuth 
Emission testing and certification 
marc.frischmuth@volkseagen.de 
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(ø) Nov-18,2005 
/ù ú Gothenburg © x û ü [Volvocº � Ô Õ � Powertrain ý }
´� � K ® ¯ Q � � � ° ±� 
(1) � { � � � G ) Å: ; H� á s 4 6 
(2) � � � G � � } ~ HW X ¾ ¿ 6 
(3) u à volvo º � Ô Õ power train 0 � � " ô õ ö ÷ ¡¢ 0 � � 6 

 
� N u HÉ Ê � 

Lars Gustvsson 
Engine environmental manager 
Engine product development 
lars.g.gustavsson@volvo.com 

Lars Bjorkstrand 
Customer & media visits manager 
International division 
lars.bjorkstrand@volvo.com 

Paul Cuury 
Regional product manager 
paul.pc.curry@volvo.com 

Aleksander Ratz 
Customer activieties 
aleksander.ratz@volvo.com 

Marie Nilsgren 
Certification engineer 
Engine certification 
marie.nilsgren@volvo.com 

Gunnar Eriksson 
Certification engineer 
Vehicle regulations and certifica- tion 
gunnar.eriksson@volvo.com 

þ
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 ! " f # ´µ ý $ @ 9s 4 X % & ' ( 6 
    � /J ) 9Ä Å: ; * + É , - . 9� � / ã P � �[O3c�Ä Å

F 0 1 9 1 2 3 � [PMc4 5 %� h � 9 / ã r v�6 Á [SO2c�7

�6 8 [NOxc�9 Å[NH3c:* + » ; ï ð 9: ; < P � � < � [SO2 �
NOx�NH3c�* + ö = < 9» > %ö = < » / 9 8 Å« / ? � @ A 6

� í » S Â 9 B C % � �  « / D L < í Â � E F � = < 9 G H 6°

I Ä Å � � � J �K L 6 ± M % N O 2020	P 2000	» ; ï ð Q R
� 6 < � S 2 9 T U V W � 44X� Q R � �S 2 9 T U V W � 14X:
� /J 8Ä Å: ; * + É , - . %� S / ã r 1 2 3 � [PM2.5c« /

Y Z [ \ G H 8 ] 
` /Æ � { É ^ _G H 360 ` 	%° P a 0 t K
s 4 � %Y Z [ \ G H 5.5 ] 
` /Æ � { É ^ _G H 250 ` 	%� /
� b * + P « / Å c �d e < f g É ^ V W %N O 2020	r G H � É
, - . * + � h ² > 9 i V W j � _ 1,890~6,090 k l 6 

 

 
m 1 � � 25 � ( I 9� � : ; < [1990~2020c 
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m 2 n o J K ² ½ / 2020	� � p q 9£ r  

 
    = 5 ² ½ 9b * r D p q � É H ' ( 9 * + f G s � Ì% t � k
1 2 3 � � � �� � � < � [SO2 �NOx�NH3c… ` %k 2000	9
: ; < ] Â r u + v % N O 2020	 w � � � Ì 1 2 3 � ] Â _ 75
X�Ì � � ] Â _ 60X�Ì � 6 C @ �6 ] Â _ 55X:�x , '
( 9 N O SO2Ì_ 82X�NOXÌ_ 60X�VOCsÌ_ 51X�NH3

Ì_ 27X� PM2.5Ì_ 59X6 
    r D� { � � Ä Å � � P �p q %� � �  HË Ê  �� � y �
� /± z a b � K  { � 
1. s 4 � | 6  

(1) } 6 s 4 ~ Ø  
(2) W � s 4 t K  
(3) � � 9 � ¡ï ð  

2. K � 3 ; [NECDc2 @ ý $  !  
3. x Z� ñ � � ' ( ² ½  

(1) f # � � = f # i î Â � P � ¤ E f # � �DÌP � Å , :
; ' ( %� � � N N O 2010	� G H 12X f # � á H�
2 � DE 9f # � � s 21X6R � � � « / Ä Å: ; W
� � w /� 3 À � � � V W [ � ° �º � cí » S Â 9

: ; < � ��W � � 9 VOCÅ , � } H� ñ < � K � Z
L E í � � �* + É , - . H ' ( %d e f # 9² ½ ¿

� � � � �   { 6 
(2) � � �w Ô �  ! ² ½ � � � F # � � � Ë Ê  � ÷ � ÷ / G

H  ! �   � 9: ; 5 C � � E � b �À � � G H � G
K � / � � � � « / V W  ! / � : e � %   � È � Ô

� È � [S ¡  ! � � ck ¢ b 2 3 � G % G H £ Å)

� � « / 9Ä Å: ; 6 
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(3) D M �w / D M Q � í M [ ¤ � ¥ ��¦ H § � ¨ � c � í »
8 ÅH NH39� � X # %8Ô � D M ² ½ � � � F r �

= �© í < 9í » %P ± z 9È � � G H ª « A ¼ ¬ Â

�  ® ¯ P 9 ° ± = � � W � ² ³ G H DE § � ¨ � �

G H DE ´ 8 / ã 9ö < µ � � ¶ · DE ´ 8 / ã 9 ¨

� �ý } @ 9 8 Å� ' � � Ì ' ( 9 * + 6 
(4) h ² � � ¸ ¹ º X È » Â ¡� �  Ê � �C � � � � ¼ 9Ä Å

� � � ¡%e � È »  ! ï ð �} ~ ß ½ f # � � �D

E § É � E 9 ¾ � k ¿ À � ã ¤ E ¹ # 6 

 
(����) ~ � 2 3 � & � � � � � � � � �~ � 2 3 � & � � � � � � � � �~ � 2 3 � & � � � � � � � � �~ � 2 3 � & � � � � � � � � �  

    w /Ä Å: ; � � X # r � �  ! � � �ö ÷ � � � � M � D �
� � W Á æ %» / / ã P SO2�NOx�NH3�VOCs�PM � ç 5 %��
© r P � Å ,  Â / � � � � �H 1 2 3 � �* + É , - . �» ; ï

ð �D L < Hö = < %Ã d e « / ¬ k Ä Å 9� { É Æ Ç È Y Z É Ê �

V W Ë Ì H Í < Î Ï É ¬ � � L �Ð Ñ Ò _Ó ` l 6 
    � � » / Ô /S Å9 [ â Õ H� â Õ F  í » P � 9 Ö � × Ø �
É , � Ù %�? [ Ç 9 � �� w W � � �º � ) � 9 £ Å� Ú Û � Ü

� F 9P � Å , H 7 �6 8 K � ZL E � í » 9P � Å , % Ã « / '

( � S 9 Ø � 6� Ý 9: ; < ° SO2�NOx�NH3 Â / � � < � %D Ð

Þ ß � à â � E F �� ñ » ; ï ð Q R T U %° * + ö = < 9» á '

( H ? ¼ 9 @ �6 %° ±���6 

 
 PM SO2 NOX VOC NH3 

� � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �       
1 2 3 �  � � � � � 
� �   � �  

� � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �       
� �   � �  
� �   � �  � 

B C ³ �? � @ A 6    �  � 
     

    â O Ä Å: ; Ã = 9 / � %k 2020	9� � : ; < r u + v %&
� � w N O Å ã P � Ì� S Â [Maximum Technically Feasible 
Reduction, MTFRc° ���%d e % ä � � ] : ; Ã = ½ å � Ì:
; Â 9 æ ç Ö /�4 è " é % ê ® �½ å 9 / � � ë � ì í ÷ * + H

t K / � %� k ½ å B r � | 9N o %SO2 � k P � Ì_ 44X�NOx
Ì 27X�VOCÌ 16X�NH3Ì 29X� PM2.5Ì 26X%� /
� î H ï  * + k s /Ì� Æ �Ð _ 0.08X6d e %â O s 2020	
�  P 47X É Æ á ( ð ñ / 1 2 3 � ±D Ð Y Z G Ê �10X É Æ  d
� �9 * + �³ �ò ó } » �� 6 9 * + D Ð 74X9 E F Ç   H 39X
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ô ? Ç   Q R T U �43X9 ? ¼  R À : ; �@ �6 � R � �* + ³
� 15X9 E F Ç   Q R T U 6 
   � w â O � õ Ð Q � ö ¯ %� � Ë Ê  ÷ ø s 2020	£ 2000	�
p q > z ù Â %D Ð EU-259 ' ( HÄ Å � � ú Ð � û %d e ü 	 �
i j � 4200 � l X t K %Q � � õ Ð � 	 { Ç 9 * + %° ò ó r Ì�
Ë Ì r � d e < f g ý è G H � D L < V W %d e � / h ² Ã Q � �

� � EU-25 GDP_ 0.35~1.þX:� � K p q 9N O P ± z � a �þ
(1) Ì SO2 : ; Â �� E � � � Á � � HÌÀ � F 9Á ] Â 6 
(2) Ì NOx : ; Â �� G H � M À � � � DE SCR X Ì) � � ¶
· ê � Â 7 	 �³ � ? � � À � 6 

(3) Ì PM2.5 : ; Â � � � � E Å � H � 	 X ã 
 1 2 3 � G Ì) z

S ÅF � � � � Â DE  � � p q � � � G 9: ; Ã = �f 6 
(4) Ì NH3 : ; Â �G H � � ´ 8 Â 9 µ � � ö < � �DE P � ¨ � 6 
(5) Ì VOCs : ; Â �� = 6 � � M H � ª � F P � Å , 9â ö H ¶
· Ú Û H� � 9 � } P � Å , ) z S ÅF 6 

    k x , ' ( _ � Ì SO2_ 82X�NOx_ 60X�VOCs_ 51X�
NH3_ 27X� PM2.5_ 59X6� � /? � d � * + 9 p q ù Â ° ±m%
� /J K 0 1 9² ½ � / PM2.5 � É , - . * + � Ì_ 32X%� W X
  � p q N ( � Ì 15X:O3 � É , - . * + � Ì_ 3X%� W X
  � p q N ( � Ì 7X:� � � E F G H 9 * + � Ì_ 51X%�
W X   � p q N ( � Ì 23X:� � � » ; ï ð 9 * + � Ì_ 67
X%� W X   � p q N ( � Ì 21X:� � � à ? 9 * + � Ì_ 28
X%� W X   � p q N ( � Ì 10X:« / ? � @ A 6 � Ì_ 19X%
� W X   � p q N ( � Ì 24X:� � � E F 9 � � � Ì_ 8X%
� W X   � p q N ( � Ì 7X6 

 

 

m 3 �a d � � G H � / ' ( H - . 9 * + ã ä  
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(����) � � � � � � � � � 2 3 �  � �� � � � � � � � � 2 3 �  � �� � � � � � � � � 2 3 �  � �� � � � � � � � � 2 3 �  � �  
1. ¡¢ 3 ; 9} ~  

(1) � G 3 ; [WVTCcH � � � O  
8 1988	 8
�2001	 7
 � w RWTÜV� TNO s 4 A B 90
� � H JARI � � �� � � = 5 @ 9ô õ ¡¢ 3 ; %� ( � K ô õ
¡¢ Å P 65 � ¬ � % � � . ¬ � ã ä " � È » � P� P b ��9
� ; K � 3 ; [WTVCc%� e 3 ;  Z 4.6~40 ! 92 3 � G X �
E 6 

 

 
m 4 Worldwide Transient Vehicle Cycle 

 
(2) ô õ ¡¢ 3 ; [WHTC�WHSCc 

 

m 5 Worldwide Harmonized Reference Transient Cycle 

 



 11

 
          m 6 Worldwide Harmonized Reference Steady State Cycle 

 
2. ISO * + q � } ~  

ISO * + q � � � / 1998	 10
� 2001	 2
 � � � K ® ¯ õ Ð
± z ö I � 
(1) ) Å: ; Â ¡* + q � [ISO 16183c 
8 � ; 9¡¢ 3 ; F ¤ E " ´â Â # $ ¢ K [Partial flow dilution, 
PFScï ð X Â ¡ PM9: ; v :& � ¤ E raw flow system X � K
� ñ Å , : ; Â ã ä 6 

(2) J K 9¡¢ 3 ; [ESC�ETC�FTP� JAPc 
� w " ´ # $ ¢ K ï ð [PFScC5 p # $ ¢ K ï ð [CVSc£ P
? � ¡¢ 3 ; ±9 PM Â ¡: ; v T U %� PFS ã ä 7 q � é P
Ê P  Z/ � ; ¡¢ [WHTCHWHSCc%ö I } J 4 è " é T U
Â _ 10X[0.1 g/kWhc:& � ¤ E raw flow systemC full flow system
8? � ¡¢ 3 ; ±X � K � ñ Å , : ; Â ã ä %� raw flow system
ã ä 7 q � é PÊ P  Z/ � ; ¡¢ [WHTCHWHSCc%ö I }
J 4 è " é T U Â _±5X6 
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m 7 PFSC CVS8? � ¡¢ 3 ; ±� K ¡¢ ã ä  

 

 
m 8 rawC full flow system8? � ¡¢ 3 ; ±� K ¡¢ ã ä  

 
(3) È » @ 9ô õ % & 5 '  
w J w > 89s 4 § ( ) ô õ ¡¢ q � [ISO standard 8178-7c�*
� + , s 4 [CFR 40 part 86c�� � # $ [1999/96/ECcF 5 ' ô
õ % 94 æ %x � � @ 94 æ / ISO 16185 F 6� b � DE F P ¤
E ô õ 3 O �� b �À � �: ; � - � ï ð [. / 0 6 æ �EGR1
` c� 2 3 � = 4 l X � ã ô õ % 95 ' 6 

 
(����) � � � �� � � �� � � �� � � � 2 3 � � i2 3 � � i2 3 � � i2 3 � � i " � � - � � � �" � � - � � � �" � � - � � � �" � � - � � � � , 4 <  , 4 <  , 4 <  , 4 <   ¡ ¢¡ ¢¡ ¢¡ ¢  

    � � � G ª « ¬  b � { 8n $  { 70/220/EC s 4 F 9Q � 5
Ù ¹ � � k } 6 9N O X ��%b �  { 9P 5 Ù XI[) � : ; ^ _
�¡¢ q � c�XII[DE F � G 6 7 ¡¢ q � c%� u i 5 Ù 2 ¹ � 6 

 
(££££) � � ¤ ¥ ¦ § " ¨ S i B C � [ � �� � ¤ ¥ ¦ § " ¨ S i B C � [ � �� � ¤ ¥ ¦ § " ¨ S i B C � [ � �� � ¤ ¥ ¦ § " ¨ S i B C � [ � �  

    ACEA Carlo Cucchi � » Ö × P � � � � G ª « � 8 b � { 8ý }
9� @ � G H� � %� b 98/DE � 9 : 9f # DP � Ì: ; )
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� Â %� /�À � 9� � X # /±� 1%� ; �  } � X 9ô õ H� �
< Y DE 9À � 3 O u i ±� 2��6  

� 1 � G �DE 9À � � � X #  

 
 

� 2 �ö ÷ = > � < Y DE 9À � 5 C  

 
 

    � � ã ä Ö × N ( 2020	%� � ( I * + � G ? @ A � [retail 
pricec�  K / � [running costc9ã ä %�* + � G ? @ A � 9d �
r I À � 3 O 9? � H@ 9ö ÷ l Ù ï ð � E D Ð � G A � V W %�

� ñ d � * + ° � B [w / C ÅH CNG À � D > � E DE F � � � |
9� B cC 2 æ = > [ 2 G H 2 ö H ¿ c%d e « / Q � 9 / � V W %

� �� � � E �* + 9 ù Â ° ±� 3Hm 9��6 
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�3 � � � � � � � 	 
 � �  � � � �� �  

 
 

 

� 9 � � � � � � � 	  � � � ���� 2010 � �  PISI � � 
 ! �
� 	 �" 

 
� # $ % & � � �' ( ) * + , - �. / 0 � 10 & 1 2 � # � 34

� � & � � �� � 5 6 2 7 8 9 : � ; 0 � 11 & 1 2 < = > ? ! @ � �
	 
 ' ( A B �C D E F �Green house gas, GHG"G CO2 E F H I J K

L M 2  N O P Q 0 R 4 ' ( S T U ' ( S CNG ' ( � Fuel cell ' ( V  
W X 2 Y Z > [  5 \ �� 	 � � ] ^ _ ' ( ` a b c � CO2 H I

d e �� f g �h i j k 2 � 2010 � ! @ � � 	 & l T � CO2 H I m

n 37 o p q / � �d e 
 N r + ��s t 2 0 N � 12 & 1 2 u v � � R
4 �w ' ' ( a b c 90~95� CO2 H I 2 x y z �T U ' ( �8 { @ �

| } & ~ � � �' ( "a � b c n 80~90 \ � CO2 H I 2 � � �T U '

( �0 CNG� NG"a � b c n 5~70 \ � CO2 H I V  
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� 10 � Q ' ( ) * �r (  

 

 
� 11 � 34 � � & � � �' ( A B � CO2 H I d e  

 

 
� 12 � � ] ^ _ ' ( ` a b c � CO2 H I d e �� � � � � h i �

� 

     
�
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> ? � � 	 � � �u � � � 2  CNG�Compressed Natural Gas"S ] ^
_ � F � � �� G Bio-fuel � g � � � FAME h s � x = h @ � � g
� � � h s "�� E �Hydrogen"…�2 � � � � 7 � � � � � � `
& T h � CO2 H I m �� � A B m d e 2 0 N � 13�a"~�d"& 1 2
7 � � s t u v Fuel cell � 	 � m � � � E � � � � 2 a b c � n 230
o p q / � z x b c � � � �  ¡ � � 2 0 � 14 & 1 V 8 # � E ' ( &
� � �� � � � & l T �¢ £ ¤ ¥ 2 � # � � �' ( A B ¦  ¤ � �

§ £ 2 ¨ � # � © ª � � « ¬  s � ® 2 7 8 W ¯ � ® ° Fuel cell3
4 � 	 s � ”direct hydrogen fuel cell vehicle”�”indirect hydrogen fuel 
cell vehicle”± ) 2 0 � 15 & 1 V  

 

 
�a�CNG 

 
�b�Bio-fuel 

 
�c�Synthetic diesel fuel 

 
�d�Hydrogen 

� 13 � � � 7 � � � � � � ` & T h � CO2 H I m �� � A B m d e  

 

� 14 ² ³ ´ � � � � & T h � CO2 H I m  
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�a"direct 

 
�b"indirect  

� 15 Fuel cell � 	 
 34 � � µ ¶ 1 · � 
(����) � � � � � � � 	 
 � � � � � � � � � 	 
 � � � � � � � � � 	 
 � � � � � � � � � 	 
 � �  � � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �  

    ¸¹ 15�r 2� � º ¬ » � < = > ? �¼ ½ L ¾ 2� � � yz ¿ À
� � r Á Â � Ã 
Ä EÅ Æ2�� � 5 �� � � � 0 N O Ç 
(1) � � #È É � � LDV Ê �� �  
Ë Ì Í Î � � �electronic injection system" 
Ï Ð Ñ Ò Ó Ô Õ �three-way catalytic converters" 
Ö E× � � �multi-valve engine" 
Ø EÙ Ú � �exhaust gas recirculation2EGR" 
Û Ü Ý Þ Í Î � � �common rail direct injection" 

(2) � � # HDV Ê �� �  
Ã ß à á � � �intercooler" 
¥ â Í Î � � �high-pressure injection system" 
� � Ë Ì � ¶ ã � � � �electronic engine management system" 

(3) $ % ä å u æ ¬ � m� � �� �  
HDV � Ê � � SCR�selective catalytic reduction"r ç è NOxHI m2
é = � � AdBlue � � �ê Gë  32.5\ì í �h s "2�î ' ç è n
5~7\�¢ ï V 

 
 

(����) � �� �� �� � CO2 	 
 � � � �	 
 � � � �	 
 � � � �	 
 � � � �  
�ð ¦ñ ò ` 2> ? ó ô �� 	 õ ö ÷ ñ �» � ! � HI CO2 ø ö

h ù ú Eû ü ý �» í 2& � þ 4 # CO2 b m� z V¸y ACEA# 1998
� 7 � å � � � z � ç è CO2HI �� 
� � � � 	 Å � � #� � Ê 2

x� � õ ö º �BMWSFiatSFordSGMSDaimler-BenzSProscheSPeugeot 
CitroenSRenaultSRolls-RoyceSVWSVolvo" 
 4 � = ó ô �ó � 2�
 ' � 2001� � � � � CO2HI �� mç � 164g/km � � 2� � # 1995
��d e ç è n 11.4\� î z � � # 2003� � � � � � CO2HI ��

m� 165~170 g/km2� � # 1995��d e ç è n 9~11\V � #W 2
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» W ACEA � � ² � 2008� � � � � � CO2 � HI �� m' ç �

140g/km2� � # 1995��d e ç è n 25\� æ ² � # 2010� � a b
c 3500 p � CO2�HI V�� � � � m� � r � 2� 2000� � � � CO2

HI �� è # 160g/km�� 	 � n � 16 p 	 2x CO2HI �� è #

140g/km
� 	 � � 280 p 	 2� � # 2000�f g n 40\V 
�

 
� 16 1995~2001�> ? & T l ! @ � � 	 
 CO2HI d e  

 

 
� 16 1995~2001�> ? ! @ � � 	 
 CO2HI  

è # 120g/km� � � md e �
�

ACEA � È É � � CO2 b m� � � 2 N P Q  ! Ç 
(1) 9 : " #  

ACEA# 1997.1.1 � $ ' � % & À ¾ � �¼ ½ ' ( � ) 9 : " # L
M 2« * + , y�� 93/116/EC ¼ ½ � , - d e V8 #� �9 : " #
& m9 � r � CO2HI m� , y�¼ ½ ¥ � n 9\2̈ . / 0 1 N æ

2 3 ( �f g 2& � W � ß s ' 4 ' ( V 

 
(2) � � L M  

a. 8 # 5 6 � � �� � � � '  ¢ ç è CO2�HI 2¨ 7 4 8 � 9

: �` ; � � � r ç è NOx�HI m�è < ý = 
� � V 
b. è < � � ç è � NOx/CO2�Ó Ô 2� ¢ ç è CO2�HI mV 
c. þ 4 > u è ë m�! � � ¥ ? � ý = = �@ � a  ¢ ç è CO2H

I V 
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(����) � � � � � � � � � 	  � � ! � " # $ %� � � � � � � � � 	  � � ! � " # $ %� � � � � � � � � 	  � � ! � " # $ %� � � � � � � � � 	  � � ! � " # $ %  
    @ A 1970�r > ? B �� 	 ö h Ä E�� �» í C D E F 2��
 ¢ � 	 ç è HI �� > ? ó ô G ¾ � ) H L 2�! � õ ö º ~ I �

) � � r  ¢ J À Ä E�� 2�� � � � H L À ¾ �L M Ã K 0 N Ç 
(1) È É � � LDV�HE�� H L J K �1992~2008�" 

Euro 1 91/441/EEC ��������	
������ 
Euro 2 94/12/EC 1.��� �����	
� � � 

2. � � � � � � � � � � � � �  Euro 1 ! " 5#$ 
Euro 3   98/69/EC 1. % & ' ( ) * +, - . �/ 0 ' ( 1" 2 3 4 5 � �

' ( 1OBD ' ( 6 7 8 9 ��: ; < 
2. � � � � � � � � � � � � �  Euro 2 ! " 4#$ 

Euro 4 98/69/EC 1. = 	> ? ' (  
2.LDV @ 8 OBD A B  
3. � � � � � � � � � � � � �  Euro 3 ! " 5#$ 

(2) HDV�HE�� H L J K �1992~2008�" 
Euro 1 91/542/EEC 1. C & D E F G +PM<� H � � �  

2. � � � � � � � � � � � � �  Euro 0 ! " 5#$ 
Euro 2 91/542/EEC 1. D E F G +PM<� H � � � � �  Euro 1 ! " 6#$ 

2. I J K L � � � � � �  
Euro 3   99/96/EC 1. C & M N O Steady-state test cycle 

2. C & M N O Transient test cycle 
 � � � � � � � � � � � � �  Euro 2 ! " 3#$ 

Euro 4 99/96/EC P Q R S  
1. D E F G � H � � � � �  Euro 3 ! " 80$ 
2. @ 8 OBD A B 6 PM T U V 
W  
P X R S  
1.NOX � � � � � � �  Euro 3 ! " 60$ 
2. @ 8 NOX T U V 
W  

(3) 2010�Ä EÅ ÆJ K � �² � $ J  
NO2 

200µg/m3 Y Z [ \ �  
40µg/m3 ] ^[ \ �  

99/30/EC 

PM10 
50µg/m3 _ ` [ \ �  
20µg/m3 ] ^[ \ �  

99/30/EC 

CO 
10µg/m3 8 Y Z [ \ �  Com+98<591 

Benzene 
5µg/m3 ] ^[ \ �  Com+98<591 

O3 
120µg/m3 8 Y Z [ \ �  Com+99<125 

 
    � #@ � � 	 
¼ ½ À ¾ �J K " # 2 L y8 > ? M N ñ �EU 
Commission" % & � �¼ ½ æ � O P Q R S T U V 2 W ` Ù 7 8 > ?
ò ñ �EU Parliament"z � � X Y · 2* Z � [ 7 \ 2́ ] �> ? ¼ ½

7 4 F � ' Á � & ¾ 2� � ^ HI �� _ À � � � ^ î g E ` V 
    � 2005� 1 � � > ? M N ñ � O � È a ñ ò & u �� b c 2 d ò
e � f g � 6 r h i º 	 T l � j �¿ À Ð k � � � 2� l m n Æ
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�PM"HI mç è � 5mg/km � N V Y � 9 � 2z � o � ¯ > ? ¼ ½
� % & ñ ò U V 2$ % > ? M N ñ « ( � % & � � EURO 5�² ; 2010
� . p "V 
W X 2� # � q ò k ' r s z � U V G20 N & 1 Ç 
(1) � #�� ¿ À Ð k 
�� t u ~ v � 100,000kwV 
(2) l m n ÆÝ x 
� ) _ � � 2W X $ % æ 2 l m n ÆÝ x 9 ¾ 
9
: " # V 

(3) Off-cycleHI �� mV 
(4) , ý H L y z V 
    v � �HE�� H L ø * + > ? ¼ ½ 98/69/EC & G ¾ � EURO 3
�2000"� EURO 4�2005"
HI �� J K � 2 . p EURO 4 ` �
HC+NOxHI m� EURO 1 b c 95\2� PMHI m� EURO 1 b c
93\20 N � 17 & 1 V 

 

�a�HC+NOx �b�PM 
� 17 Euro 4 H L J K . p ` & ç è HC+NOx� PM�HI m { | m 
� #� Q 9 : & * + �¼ ½ s * 0 N & 1 Ç 

 
(1) 70/220/EEC 
@ � � 	 M � } � F È # 3500kg� N � } 2�HE�� 9 : * +
> ? ¼ ½ 70/220/EECG& L M 
� ) 9 : Q $ 20 TYPE I�à ~
3 HE�� 9 : "STYPE II� � Ó � � ? � ý = = HI m"STYPE III
� � � � � R � � Ø EHI m"� TYPE V�HE�� ¿ À Ð k 

� � _ 9 : "V 

(2) 88/77/EEC 
@ � � 	 M � } � F � # 3500kg� N � } 2�HE�� 9 : * +
> ? ¼ ½ 88/77/EEC r � � �� 9 : V 

(3) 72/306/EEC 
. p @ � � 	 � � � � HI �� 9 : V 

(4) 80/1268/EEC 
   . p @ � � 	 � � A B 9 : V 
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� 4 @ � � 	 � � � ) 9 : � & * + � H L L M � 

 

 
� #> [ F 5 @ � � 	 
 � S ] � H L u � Ç 
(1) � 	 � � _ ��� t u "9 :  
W H L J K �  � F J K 2 ) � ý � � a � 8 � � _ 9 : r m9 H

I �� � � ¾ _ ��� 
 � ý d e 2� � � � � a � � 5 6 B � � _

� ) & ¼ ¾ ] ^ � � ý � � � 20 N � 5 & 1 V 

 
� 5 ] ^ � � ý � �  

M N a b  ' ( a c  CO HC NOx PM 
ESC 1.1 1.05 1.05 1.1 

� �M N  
ETC 1.1 1.05 1.05 1.1 

 
W X 2� 	 õ ö º 7 4 � � � � � 	 / � � HI �� ¿ À Ð k ��� t u
� � Ã 2�HE�� ¿ À 7 4 < = J K 2x� #@ � � 	 
�� t u 


L M 0 N & 1 2� N � } � � � "�M � } � � � "� 	 � � V 

 
� 6 @ � N � } � � � "� 	 
�� t u  

 ��d e  >16f g h 7 8 i j  500,000 kmk 7^ 
16f> ��d e  >3.5f g h 7 8 i j  200,000 kmk 6^ 

3.5f> ��d e   g h 7 8 i j  100,000 kmk 5^ 

� 7 @ � M � } � � � "� 	 
�� t u  
M3 l m ��+class III n B<o
��d e >7.5f 

g h 7 8 i j  500,000 kmk 7^ 

M3 l m ��+class I1II1A n
B<o ��d e <7.5f 

g h 7 8 i j  200,000 kmk 6^ 

M2 l m �� g h 7 8 i j  100,000 kmk 5^ 

 
(2) �� G� 	 ã �  
5 6 B � � _ � )  � � 	 õ ö º 7 4 z � �� G� 	 ã � 2A ��

É   ¡ G ¢ £ ¤ � r z � HE�� 9 : 2�� 	 �� ¥ " � ¦  § ¨

500,000©¥ V W ` 2� #� 	 
� ) HE�� ¿ À Ð k � ª « � ¬
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' S�  � ' ® 2x 7 4 ¯ ° q ± � S T ² ³ N r 2� ~ ´ � �5 6

B � � µ � ) � ¶ · ± � V 
� #$ % u � �Q $  N O Ç 
¸PEMS�Portable emission measurement system" 
W ¹ Õ Z º 7 4 ' » m9 � ] � J K � NOx�� � V 
¸d ¼ �� G� 	 HI �� 9 : " # �

$ % > & * Z > ? M N ñ �Joint Research Center"� United National
�Economic commission Europe"� H L u � r G ¾ 2� #�� G�
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     � 8 EURO 4� US 04 H L � � � 

 ��������g/kwh	 
 � �   

� �  Test HC CO NOx PM COP OBD Durability NOx 
control 

In-use 
conformity 

EURO 4 ESC 0.46 1.5 3.5 0.02 
EURO 4 ETC 0.55 4.0 3.5 0.03 

YES YES YES YES YES 

US 04 FTP <0.5 20.8 3.4 0.10 YES NO YES NO NO 

   ESC=European Steady State Cycl��ETC= European Transient Cycl��FTP=Federal Test Procedur��OBD=On-Board 

Diagnostic 
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� 9 EURO 5� US 07 H L � � � 
 ��������g/kwh	 
 � �   

� �  Test HC CO NOx PM COP OBD Durability NOx 
control 

In-use 
conformity 

EURO 4 ESC 0.46 1.5 2.0 0.02 
EURO 4 ETC 0.55 4.0 2.0 0.03 

YES YES YES YES YES 

US 07 FTP 0.19-0.7 20.8 1.6 0.013 
US 07 ESC 0.19-0.7 20.8 1.6 0.013 

YES NO YES NO YES 

   ESC=European Steady State Cycl��ETC= European Transient Cycl��FTP=Federal Test Procedur��OBD=On-Board 

Diagnostic 
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(8888)  ORVR 9 : ; <9 : ; <9 : ; <9 : ; <  
    � # ß Ã ] ò ð � � ORVR�On-board refueling vapor recovery"ò k 2

�> ? M N ñ �õ ö ÷ ñ U V ` 2 ê ë � ^ �� 	 õ ö º 7 Ö ¯ U V

B � ¦ 7  �� W � � #� 	 Ê 2x _ > ? M N ñ ¼ ` Ê ¦ a h ��

W � � 2Ë � # ORVR � � æ 2 ö ÷ � U V VW xÙ � DaimlerChrysler
©â� H L ß × O " � U V � 2 ê ë � # Þ ß & � � � ORVR � � �
�� ) 9 ¾ " # 2 î W ï ë ª � �® b 2�N � 21 & 1 2� Þ ß FTP
� # ORVR 9 : L M #� � � u 9 : " # Ã V 

 
Start

Fuel drain & fill

9 RVP, 40% fill

Preconditioning drive

One UDDS cycle

Fuel drain & fill

40% fill

Additional drive

1 UDDS, 2NYCC, 1UDDS

Fuel drain & fill

10% fill

Vehicle Soak

68~86 �

Canister Preconditioning

Load 2g breakthrough with 
butane or repeated diurnals

Cold start exhaust emission test

Hot start exhaust emission test

Vehicle Soak

80 �

Refueling test

Fuel to at least 95%
4-10 g/min, 67�

Start

6~36 hr

1 hr max.

10 min

6~24 hr

 
� 21 Þ ß FTP � � � u 9 : � ORVR 9 : " #  
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� 22 Fuel Cell � � , �  
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� 24 Fuel Cell
 CO2HI m�� � A B md e  
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(8?8?8?8?)  ' ( ) *' ( ) *' ( ) *' ( ) * BOSCH � � � � @ A B C D E F � G � H I J � � � $� � � � @ A B C D E F � G � H I J � � � $� � � � @ A B C D E F � G � H I J � � � $� � � � @ A B C D E F � G � H I J � � � $

% K L% K L% K L% K L  
1. CP-3 Í Î ¥ T l ¦ ¶ µ  

    W ¯ � " G ¶ à á ß BOSCH © â µ # Stuttgart � ä �  T l
@ � � ) �¿ À Ð k 2x ° ¯ § © â å I @ � � � 
 CP-3 Í Î ¥

�õ ö T l ¦ � ¨ \ \" r g � . / 2xù ú T l W Ð k �  � �

º 2´ é T l 2,400 � � � © ÷ � c 500 p Ð � Ê 2$ % � º T l

Þ � G - BMW ª 60\SHyundai ª 25\STOYOTA ª 15\2 ©
â � « $ % ¯ �  T l e ¬ �l Å � � � � � �  º ä T l 2� �



 31

�Q $ - �  4 h i � è � ß R T l 2� ~ v BOSCH © â � ® ]

_ V 
    �z ÷ õ ö T l ¦ � 2© â  � è N 7 4 g � � � ¯ ¹ æ ° �

O � ± ²  � z ÷ 2�  ø �ç è � n z ÷ O � ä å x Ô Õ � � [

` T l �Å Æ2� � T l ¦ � � ù @ 3 � 6 $ % � a � 2� �  q

F  � Æ � � � Õ 2 H � ^ � O � ² M 8� � è N r � � 2x�´

³ ´ µ ¦  ¨ \ ¨ " r Ý B l Å �Å Æ2̧ ` ¶ � � h ` z ÷ ¸ �

 �9 : · ' ´ µ 29 : � Í Î ¥ 
 Í Î â 4 ø É � °  � 2Ý B

� h ` 2 ¯ CP-3 Í Î ¥ X µ + Í ¸ ; � � ¹  k º » 2¸ ` ^ Å

� è N ¨ � � ¼ 
 ` 2æ ½ Ê � ) ò � J ¾ ¿ � h CP-3 Í Î ¥ �

T l 2 � À % � º 	 � G V 
2. @ � �	 � � H L  � 
 � � Í Î � � �� ê � � � � u � D �  
    8 Dietmar Zeh� Ulrich Projahn y T � ï ë . / BOSCH © â &
T l @ � �	  k �< = E ` � H L  � 
 N 2� � � Í Î � � ��

� � � � � u � � D � VÁ � � EU 3�US04"H E � � H L  � N 2
� 2 8 � � ê Â Ã ` ; � � � � 2� � Í Î â 4 - � 1400~1600bar2
x» � � � D � � þ # H L �  � î g E ` 
 N 2� �  $ ��#ç

è H E � � �H I 2z ÷ EU 4�US07"SEU 5�US07"�H E � �
H L  � 2� � � � � SCR � � � Í Î â 4 - � 1600barSEGR � �
� � � Í Î â 4 - � 1600~1800barSDPF � � � Í Î â 4 - � � #

1800bar2$ % � © â T l ä 7 � °  � �Ð k 20� � # F 5 �	 Ê

� - ! Í Î � � �Unit Injector System, UIS"̧ � â 4 � 2100barS
- ! ¥ Ä � � �Unit Pump System, UPS"¸ � â 4 � 2200barS� �
6 � CRS ¸ � â 4 1600~1800bar2� � #G 5 � Å 5 @ � �	 Ê �

 � � 6 � CRS ¸ � â 4 1600~1800barV�� � ¬ r � EU 6�US10"
H L �  � 2a '  � @ � �	 7 4 � 4 Æ � SCRSEGRSDPF ` ;
� � � r ç è � � �H I 2x � © â $ % � y � å u �  � � # F 5

@ � �	 Ê  � � 6 � CRS ¸ � â 4 � 2000barSâ 4 f Æ � CRS
¸ � â 4 � 2100bar2� � #G 5 � Å 5 @ � �	 Ê  � � 6 � CRS
¸ � â 4 � 2000barSâ 4 f Æ � CRS ¸ � â 4 � 2500barV 

W X2�< = EU 4S5 H L �  � 2� 2004� 10 � Ç y È ÷

DNOX 1 � � 2æ 8 � AdBule � ¶ l T É E�NH3"# ª « � � Í ÷

SCR � � G � ç è NOx�H I � � © â ² ; 2006� Ê � DNOX 2
� � # HDSMD�	 Ê 22008� Ê � DNOX -PC � � # LDSPC�
	 Ê V � X�ç è HC�H I 2² ; 2006� Ê � HCI�Hydrocarbon 
Injection"� � � � ^ DPF ã ) Õ 2 ¯ � � Ã � HCEF È ÷ z E Ë

_ � ç è � � â 4 2� b c ¦ 7  �� � A B V 



 32
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Singal based control pressure, CSC-P"S�Model based charge control, 
MCC"��Model based boost pressure control, MBC"V 
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