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Foundation) o 2 #Hfk75a{&E X7z 2011 AELARRIT, FITHERITIE - TIRBZE B0 0ET
L. FAITOMG THBXOCAF Z VW TEIND L 91272>oTnD, 7272 L, REIN
ADFHAZ DN TIEIHASEFDO TR, Euro-1V S ABEADZEFAICHOW T TR DFEEE
RS B ST,

RETEGARRZE BRI « YUNIRHREEEE TH 7203, 2013 O KRGIESERHZEE
DRIEN O EHH~BIR LT, SR EHEEENGEREE - 77V — - B4 (MEGDT)
R LTI 2015 4RO BEMEM BUE~ ORISR CH D, T O%IT, B & B T KE
CHERK S 41, MEGDT IERIIRE 1 44 & [FIREIFIRE 3 4V FH R A L, RO FERIZ O
TIE, EHROHIE, WS ORERS, CAF BIOEATOTRETEIL TN,

CAF 1L, AIREHIE 1 Fodich | HEEIIPEREXSEO 1E 1 BH2h | FERKKL
FAE T ST RERIBLOE R 217> T 5, 2016 45152 A 5 HOMEGDT KEAIZ LD
T 5, 000, 000, 000 MNT (KJ 252, 000, 000 ) TIHHZEATED BTz,

1—3—3 &HIE

2011 FRITRE S NTZ 5 # 4 (2012—16 4F) DEFHEFHE O CERBIAUE b SN
i < | AR U7 BgE D e & U CAZEAS T DAL, FRCHAETRET L F—DBIFEN
R I TND, 2012 FRIT1E 1990 FARLIREELSE L TV BRI EYE 2 4R L | 18 DFA(LL
B % 8 DOV - BHEICHGT 572 PERERIE - O b A2 #ED T 5, kD BRI
HIME « FREBEZE X MNS THRE STV D HDRLN,

2015 FFBILEE o F/VE CTHEA T S AU TV 2 THINAIEAZ B KB S 2 OHEH T A% 5
- BET TROL I R b ONRH D, 7272 L, P A FEHEZ Wi, BURIFOPEH
AHIEN B DDA T, KYITFENEIOALZ MO FEED Z & LNTERWEIETHS, H
R CNID oo To PR AHHI, NOx « PMYE, JUERIRTI O 57 ¢ —B/VEHIH] DX 572
FEZIMED & 2 BURIIAAE L7200,

(1) XK% (2013412 A 12 BHETHR)

REIEDOTEALWNFITOED B, OBhET iEM, OMFEOER, OF EZEBE O
MR, O3, BEEE, AR, 255, ORKEOER, 1FH. ORKERESHR, O
Ot BRI, REGGGFEAEIROEZR G, KA, 7 ) —r =7 e, IEFE
RE~DEEETH D,

(2) K&Kk (2010 £ 6 AFIER)

REFFNFEIT & D KEA4 (2011, 3. 1) 1C & W KRRIBYLIROEAER & B EXFEm S
P &5 Co, T ADP R, =2 U OPFREICKR LT, AFROEEEZR 1 — 3 DiE
DITED TS, FKANTE L INETEDIZIEET, REIED 5.3, TlE, [RS8
DHFD H HLRABETIET L VoA XL - T RAR N T v 7 T ORERGEIC X
STHHHEDZ 7 5310 % L, & HICHEHT 5 EEED C0, 8l L V) SCHAEEA B IRBREE R
T TSRS & 2B R TERSB DAGE CED B ) & 5D, LIz > CTRRIGRA~DEEITIT

8



%o BT, [FMATRAITIE= P OFFEIZS CIFEHNED bR TV D, T7bb,
CO, PEHEIC B BIRIE S TED BTN D72, IRFEHLE L TOMRBIFF IZIRENTH S
LN,

®1—3 XRBREICEDoNI-BREROZIEE

TV U PRER O 7 U\‘ < @Hiﬁﬁ s FHD

TUUUH TV T VDO E g

H A Ew D CO, M A2 DHEHIE: (cc) (MNT)/
Al (g/km)

A 121-180 5.5-8.0 1,500 T 1, 800

b 181-250 8.1-10.5 1, 5012, 500 2,100

B 251-350 10.6-12.0 2, 501-3, 500 3, 500

r 351-500 12.1-13.5 3, 501-4, 500 5, 000

Il 501-750 13.6-14.5 4, 501-5500 7, 500

E 751-LA k- 14. 620 E 5, 5014 F 9, 500

Hii : JTICA JHEMIVERL

(3) EEXE (201345 A 15 BHRETIR)

HEY LS L D hR% . B OBR TR ONERE A BN EA~OR T2 ED, EREEFEL T
RS H B O AN BT DREFHA LB 2 Z L 2 AR L L TED bivlc, AR RERE
BT DU - ATBHEBIDOMEIR,, 5B, I R OMHER] - 385, B OIEZOR S,
HURRAL, JEESY— O ABB, JRERE OFIRELBUE LT\ D, RMESE, —fREmx
1A 1 [P S OV, TN AIEAZIE AL S 22OV TR T 225, BRRIE
LI 2 [T 2 Z L AHUE STV D,

(4) MNS 216 7« —E LB DR (2009 £EAR)

T 4 —EVREIORE, 7 4 — BV B B OPEH T A HAE | HnspgRd & B AR
SHEH SN D CO, 0 ADHEHESE 2 = 0 D DR EIIRT LT T v 7 3 s 3 e
BNTWD, AR L OR#ETIL, BHDA 47 5 OHHIEIE 2, 000ppm LT & HIE &
T35,

(5) RIEES A-1815(2014.2. 19) ERFEEREH
REUEIC IS E AW HL 25 8 T RKUH Y EIR O EFR G BEROM A, BEIHIZ OV
TIIFTAE D OREBI OB OFEEE, @HmORLE) D OFEH K OCREIOFERE 2 846%
THZENEDLNTND,

(6) MNS5012 A#3TEY—ERE R (2011 £EhR)
NIZZRY—ERTRO SN L BEMEPRE SN TS, ZOHE TRbER 12 2L B
B OAMSLEMAITEE T 5N TN D, OIS b ZELY — EXADEERRIE ST
W5,



(7) NNS5014 7« —E LB SRR T R EH¥E (2009 £EhR)

ABEDO BRI T 4 — BN Vv BEHOYER T AR OB KA = ZBUE L,
HE ORI & 0 K& ~PEH S 2 RRIG9E &R, T RERIE, ERO
e, —aa VRSO FEREBONOT-O, HEEH, 77 = OB (b
THZLETHD,

T4 =B DU OPEH A ADRTE L L BIEO R KR EEHE L T D, IES
EHEHE AT A O OB ORI EZRE LY, BEOFEEEZHEL QD LD TH D,
FYRLFER Y =1 FOGED 3.5 N EDT 4 —BL D U OYRH T A D BIED
REFAED, JEOFROIRIBER 40% & HE ST D,

1—3—4 FVILEROFBILEH. PHE. SEROEM

1= 2Tk L 912, B IO RZIGREART 272012, TNAHASEARE S 2 OEH
AN DRIEEJE ST Z ENEETHY . T AVERIE LTOERERKEITH S,

PM IR 63 % o S LENRIOARHNC O TIE, g 78 UB 1T b BRI 733 i &
NTEY ., BIEOEHITHOISARETH D &2 HND, BSOS b HiNAss
BN ZORIEZN O T Z & OEEM A5k L CB0 ., =2 bR DPF (E=E
—) B LIV EEDID T EREL 70 BRI IZ OV TIIWEDERH D
72 EBNIFERICRE < oo TE TV A,

HARR7e8h & & LCid, UB TERBEIYFEIT R (40 23, [DPF EAMGHEES) %
ARiE L, BB BB L U TR CORE R A M L, 56 2 BT 100 RLL LRI T
DAL BTN TSN, ZHBIZHOWTIE., ERICEICDPF(Ea e —) o1&
ZHEEHEATH D,

Z Dtk 2016 4F 6 H OFFZEIZ T HEFE A L7223, it UB iR 2016 45~2020 4=
FCOMBOSIRENHEE SN, ZOPT VB LHEH X5 PY I ®E
NSRS ZNCEHIET D) L0 ) FEIVRINLTWD, 7, BHEMEL D=9,
T AVEBIFEO T O PRMERIINEN TR SN D, —EOREIVRE D £ TIE, B
MERARAT & [FERIC, R —O3dREF 2T 2 AL B 2 bivd,

1—4 RNEEOREDHIZEHTS DA BEDETEF RV FF—DH

1—4—1 HZAOOAEXE
UB D REIGYZ BT 5 HARD DA FHET, T E TEMIND D WITFHE ST
WahHr7ual s haER1 — 4187,
f1—4 EEHAWVNITENDBARD DA EZE

No. A=/ YA BHAG T (T
1 | BB HRGIBYRIRE b7 a2/ b7 2—X1 2010. 3. 20 2013. 3. 19
2 | UB i KRGIBYIRE b7 0P =7 7 = — X2 2013.12.1 2017. 6. 30

Hii . JTICA FHEIVERL

14 Do TUIMFINTR v vz « AE—7 « A= TOREDMTOI TN, BHETE L DVETHIEOEREIZ OV CTAS
VA—HIZ L DRENFESE SN TND,

10




FRFEOHMII TROEY Th 5,
(1) BHAKEEAKERETODO ) L7 —X 1

BATEAEE LT TUB Ml CRSISUE OB 728 ORI SN B ) B3R
EXH, Yav=s FEEL LT B i & o BRI O A Bk Z I L-2>Do, UBTH
DRKIFYHRPRENI Db S N5 ) ZFHE L CTH Y v 7 = —X 1 NEfi Sz,

(2) BHASRELERENMETOD LY T —X2

1—4—1 (1) 7Pl F 72— 15%TH, 7=2—X2 L LTEBEINTND
Fuadxs FChHY, HMiBEE LT 7 =—X1 LFEKEC B B\ T REIEWE
DOHRROT= O DRER NI S D | DIRESNTZ, 7ry=7 NEEE LT Bt
D BACRHEBEI D A B Rk & ARk ATIE LA B LoD, UB O REIG Y Rie /123# kS
N5 Z28FCH 707 2—X2 BNFEMS TN D,

AT Y= NTIERRIGROTZDOFEAZ DR 2 S L &, ZOFT1 —4 — 2
WORTHR T 0 27 FEBLTEBSN T D DL H 5, — T, K&VEYES LTE
HLATEOL TR S & 2 TV D AHAZE AR R 2 0 BRI >V T, DPF (B —)
DEFEAZRES LTWDA, RIZEMBILL TR,

1—4—2 UBCAP (Ulaanbaatar Glean Air Project)

HERE A L5 BB HOKRGKIERESET D200 7n Y=/ M C, 7ayxy hax
MI21.89 EH I RV ThD, 7Yr=r NOHEL, UB TORKIHEGORILD = DIZLL
TO3 DDA K= NOF(ELE T HZ L ThHD,

(1) 7ILigiad PN EDHEIR
(2) UB D HILERD PN EDHEI
(3) KR, TRV SLFABRUYTOD LY bIRTAT b

(7 Ve > PMEEOHIE) = > AR—F > M, 16,1 H 5 RVO PR CEIRFHBEIC L
STHNA M—=TRMEERA T DU ERIA~DEHZ B E LT 5,

[UB DAL PU BEDHFE = > AR— 2 M 2.3 BT RAVOTHE T, BUFDKH
PR AR 392 REWGUKRER O FATRHR 2 HEET 5 Z L 2 3BT HONENTH 5,

R, 7077 ARER T a7 b~V AV b arR—3xr ME, THE3.0
B VT, RREITOMIEEN BT 522 AME LTND, 2Oy R—x2 hT
L R T = — X2 & ORERGFRM T TV D,

2015 FEFPZ R ZADPER A AN L 5 BIEPM DARIF 72612, DPF ZE AT 5 72 D4
P& L CUBCAP &4 %A 9 2 L2 DUV TUB iR 5 UBCAP IZHT72 L7273, SEBL L TRy,

[UB FiDHLLERD PU O 770y =7 O BEIZET 5T DM, BEEH A
N—=TRA T ORISR TR EIET, AHEEA RIS 205 O P EIERT R IX N S i
TV,

11



1—5 XREDEDRABREOI
1—5—1 BFRETE
WA, B A VENCIS T B FETRBASE - i OB KIZ L 0 BUNROMENZE L, B
BEE DRI 2 TE 7=, 20062012 SEBAED B G 5EZ X 1 — 2177,

16,000

14,000 -

7
S
8

H
o
o
8

8,000

6,000

B A &E{EN

bl
2
b

12

Hih : &2 SVEOBIFHEE OB & BEBOIRORHR, MIRRFIITEAEL, 2015 42
B1—2 2006 £~2012 FNEFENBAFHREERADEE

BORFOAERIBEE A4E1E 2011 £4R1213 2006 4EF5RED 7 F21272 1 (2012 4E1T1% 2006 4E0D 11
fEICIE L T D, B VEBURIL 2010 AR RHEZ BIREIRE L T D, RHETTIE,
ABTEFE, =L —RiE, HRIEEOERMELGE, e ORIEELE U, T
LRI EIEBRIRE DR & REFHE S B OMR) AR b Tnd,

2011 FRE SN2 EHFRE I L D &, 2011 42> 6 2016 4F0 6 RN A BIOT
B, A 77 FEBZ8UNPYUTOHNTEY ZORETOHENZEH L TND Z Enb
Mb, TOHFT, KEGISHSRASDO THERPBEEE THRO 2%0EL WD Z EAER &
nat,

—7J7. 2015 FRICITEPRAIEE DRI L 0 B EE LTe 2 &2 K0 B BaE S Rl L
L. EHHECTTREPHE, &7 0V =7 NOEITEERH TN D,

1-5—2 SHEHRELBROKR

2 dVEOANERE B 5T (FIFTA: Foreign Investment and Foreign Trade Agency)
DT =L D &, 2011 FOIMNEE OERBIMIL, FEK 5 FZ S, TFEEHIZ
ONTWLREES 18%, 17, HAR, 7TAVADIAEE 72> T D,

—J7. EPRISMNERE B R O E ST, BRI TIIRGEE - LA N T D hED D
EIENEERNCE < 6T0IEL TUWD, L L, ITFEITAR « SRIAZE O L DOBIRE~D

15 ELANVERREAA R Q013451 A) , [EEstH /e
16 ELILERETA R Q01341 A) , ERH ik

12



BEENL L Ipo TR Y, S EIREREOBIFEE I L, R 2011 FIZIIFNEN S O
AYEEA%E 4,986 5 KL 82%, 4,083 H 5 RVELY, 484 EHE L W5, Fi
BB DRI TR . BUCEA~DINED S OFEEN N L TE T\ 5,

17 ARE DVEBERE NN KT 7 ARE DVERFEZRES, 201346 A

13



F2E RECEOHG - BHiTORHRUVBNEERFADAE

2—1 RECEOHES - BTOBE
2—1—1 ¥EROH

aET v 70 ORIV EESNZT 4 —BAm o DU Rz BN HBERT,
T A — BN DU QYR AR B AT, 1996 4 12 HIZERNE ST, SHERNILIOK,
Bk 7o T AR ORFFEBRE DPF, KR AL V2 [ LPGT 4 —EBN T P
NOx (RIS E ) A1T-o C& T, HHEOT  —E/LHENLPEH S 2 BYEAREE 7o o
72 1999 4R NS . AT Bt~ FEDPF £ = B —CT OB 2 AR L ST,

2003 “FIZBRtA S - EHE O[5 0 —8 LB TaET v 78O DPF (2 )
3. TR TR R IR RIS E ) OREL TG L GRESE S 002-D), 1HbhH, %
i, HIBHARNA « b T v r | BEEER], RV (Recreational Vehicle) 72 SIZ FEd &
D 7RIRFEFHEA A LT D,

5 2003 FEDOT 4 —BVERHIBRMAN D 5 M TOBIEAE 593,300 B

7t 52003 DT ¢ — B /VBHIBRAE D 5 M TTOEFHE LS K34 (EH

FEEG e AR - U RS GRS, TEER, sha)IR, SRR, Bk, IR,
THEM, SV Erd, AR . AR

[ ¢ — B VHERI] CIIEAHT DPFIZZ ORENPBA LT, 0%, T4 —E/L=x
2 DY AR OFRIGIT - T T w7« /S A X =7 — D3 il 2 DPF A AR AELE
THEOTRY, FT v T« SRRUEDNDHATTH DPF OFEII D IeoT&E T, £
D=8, %< OFEAHTH DPF D A —I—3Muk L, BIE IR & 54T DPF D[
WEARA — D —F2ET v 7 R R OEN T DRI TH 5,

IET v 7 O DPF (2 v —) HITFITEEHDOTFEN D72 7o T Y | BRI, 3
Ei. 74—27 U7 b, SREFEESEA~OHBIEREZX > T 5, i 5 4H 0 DPF (£ =
B —) OFEITRO|Y ThH D,

BT EAFTE O : 170 &
AR, EEME. 74— U 7 b, PARXASOEENZEIC: 180/
LA VTR ENZ DPF (B v —) &~ MIgiEZ: 5 £/ Tt 950 &5
ZNHREA~DRGE, Lo ZVEOTEY FIF I3 5 41T 7 &M

Bl L CHATE M T % DPF (FF 2 B —) % T L7z S A Dtk & B E
ZH2 — 1 AU 2 — 2187,

14



FELNZ BB EH B
TV MI0U
PES & ¢ 9,880 cc
TEREHI) < 169 kw
(230Ps) /2, 500rpm
WIFEEERS PR © 1993 4F

HiBlL - JICA A HVERY
2—1 DPF(EabE—)ZHEHLI-/\X

s JICA SRAHER
B2—2 DPF(EaE—)EBH

2—1—-2 REH&G - ERoRE
(1) ®E - FORFE

T A BN DU AT Dl DY S BEIE, HARTIZDPF AR T v 7 -
INADFERELEN & 72 o7 7201F & A E RO e o 1203 BAFsE EE D% < DE TR
RIBYHRE L CRELE 7o TS, 2T v Z7ODPF(E=E—) X, T2 —CT (kv
FT7 V%) LETE—RE (7 4 VZFASEE) Oy TR L>TEY, BNTO
EHIHE D EE Th D,

IET v ZIIDPF(Eat —) B L, FHIL LI A =T ETH5, DPF(E=t
—) DV T, HDOE T E—CT DT 4 VL F DOE Y BEOFIE L R D ET)FD
FORDBUEEIZET DA, T2 E—CT O 3 AROFIV M EFED T 4 VX ZEH L, 4N
DOFAE (B3 B —RE) IZANVTHAEL, 74 ZEE0IRUEHT D,

DPF (B b —) OME AKX 2 — 312, AT AKX AN 2 — 4177,

15



HiEE « JICA SRAERIVER:
H2—3 FaF—CT RUEIE—REDEHE

RE2FH
(p1c

ANA :
e BREY  amew

mw)
: ]
DPF&MH - a

(RIEBFREEE

I [ [ -

vl owd v —

(S Sl N Sy BaEL
FaE—CcT3

HiEE « JICA SRAERIVER:
B2—4 DPF(EaE—-) YRTFLLHEEH

16



DPF(Fabt—)idhty h 74L& (Fabt—Ch) SR UESE —% (82 B —RE) 54 )7
AT - M TERPM A FRET&, THERESR 99. %L b, PMBRZESR 90%LA 1% 1Rk
LW D R EDEZ D &7 4 VX Zi@ DR A DN U JEHRR 2 5,
JEBRIC L DHENET - REE(LZIZ 5720, Eabe—CTZT 4 —EBr=r o ro
PR, IS CTT7 A Z B LEO O, 2 f#, 3{EZIHNIA 725 D)6 FIRT
%L 9Tl TD, 2001 FRICALRMETE A B A B 8hBlasHAfifhs  (JATA) 23HIE L
7o 2 B —CT ##OF M X 5 BIEPM BrEaBR T — ¥ OfEREZ £ 2 — 1117,

F#2—1 TFEaE—CTEHOEEICKSHRIEPN IREHERT—42

1GYE
DPFIZ & DK%
BRI LT DPF4E DPFf}
e R A % 8 0 100%
PMEXHEH & | PM(g/kWh) 0. 248 0.013 94. 8%

BN S

QRMAIAR Y 2 RAE—27 A —2—THIE

QOPMIZY v v Z A FTEA—F—Z W, T4 —B/LHBEHI3E— KD
St TRkBR

L AREEA BA BB sk Hifr e (JATA) B A BT JICA FRASHIER

Fa—CT X, 74 VFZEHICES LESHT CE 25 DPF T, 7 4 /L2 D33
TRV A L e ) O TNIEE T T 4 VX BREE DI K AHREO.OLELA 2 < |
1EHEME « TAMEDSE N, F12T 4 N Zr—RFAT VAT, 7 4 V2 AR ERTTA
PECENT= 7 7 A 8T v A (B A& SiC) AL TR, 7o Z &%
E L7050 720 LT UK AR TE 5,

AL A B (SIO) BT 4 M2 IF K 2 — 5ITRT L 9IS, T 4 — BB B HEE S,
HARSUAFAEE T DO E O FERRR & 725 um BALOT ¢ —E PR T/ ki1
% 9%LL EREECTE 5 Z LAY STV A,

18 = B —CT &% DPF AKZFE L, DPF AMK 2 H&AF~_7- 3 2T L &AFa ©—CI2, A% 3{H¥ATL TIH_/- AT LEED
B —CT3 &9 5, = B —CT BYAT 3500—4500cc D P AHINIRHET D, = P HANRKRE L R DICHE->TCT2, CT3
PHRAT D, T4 NAOFAT, FEEETIE—REICT A% Ly b L, $950 0 CTHAENTE TS,

19 7 —EVEPLOPT ACBIT 207 72508 . B AR HUERBREERIAAFSOIT, 2004 4 1 H AR SRS, &
O 18 HIULTTRIG PM BV dEE . BBl Vol. 57, No. 9, 2003

17



10 10

10 8
>
£
— 106
= ©—0oq_
il
® 104
) %1%c63
B orFrE
1 | | |
1 10 100 1000

AL (nm)

10000

HAEE - FBEED Vol. 57, No. 9, 2003 I8 EBULHTRING PM B/ EERE | 7D lisfk
K 2—5 DPF DEEICKDHFHEE

(2) &G - BffiORARYH
Fab—OFERARREFR 2 — 21TRT,

#*2—2 FaAE—-CTOFEARYSY

7 nphipr |FETA% BOES | pwEms |Fosast

G o <

T P 7 s o (=

S |[PE PR GRMNTI| g | WiC00T

BBz T | FEIR fﬁélﬂjjﬁ?’: @5?% v
HHgHL + JICA SRR

IET v 7 DFEFOBERRFIL FRLOE Y TH D,
T OREFE S 5 3947681 HERWRLEEE ORI IR
A iR 553980931 HEREHL T A4V EZ DX VT

U R 555283201 PEXCROFRILE, K UPERCROYLEARILE, W

IO Z - IEERE O 7 ¢ v 2 BRAEE, M OB D PR L ELE
T KPS 5971645 T 4 L X ARGE

18




(3) B - Bl
DPF ((E =2 & —) DM e, BB E AR\ - 2T T v 7 FHENE L OElF IR 2 — 3D
WY THD,

%®2—3 HRMER

B4 filikg  (F9) fii%
£ —CT1 350, 000
DPFAK (£ B —CT) [ = B —CT2 550, 000
£ —CT3 750, 000
S £ —RE 400, 000
B 2EE 100, 000 FTvar

HiBh - JICA FAERIVERR

2—1—3 ERNORIEME, HEEERTEROBR

DPF (& =2 ) [ IR AR BA%E L7 DPF C, 7 4 VX OFBMNHEIATZ 508 v b
FREZEH L T\ %, DPF(E = B —) DEAELZ XX TWDH DN, IRIZERD T 4 V4D
MAMEE 7 4 WHIRE S Te AR ZIRBES . JTD TV RRBBIC R HARIN Th 2,
BIEEIN T—%{t L T BRI A1 I DPF 137 ¢ L & 23 DPE AR E STl Y |
HEC SN TERUVMEIE & 72> T D, LT TIERITHERE L7 < 72 o 7221 E DPF
AENE T 4 NE RO L CHAETZVNERS YD, ZOTDORERERANKE L 2D,

2—1—4 REHD - BNEKBFREOLE

F2— 4|2 [Fav—) LMHRIDPF Ols s AL, AME (7 0 V280K |
FEFEICOWTRT, DPE(FEaE)IZ3ET v 7 OA4 Y DF U T, icEZRb S
NIz b D7\, #AHT DPF 1L, HHE O 17 ¢ —B/LEHH] SRHIENTE L Otk
DMVEPE L QW a3, BITEBkRE L CAE - IGE SV TV D B OIFENTZT T2 <, [ESMNT
BNTHD70,

£2—4 TEaE—] &bt DPF DL

IHH £ —CT il 4 4

=

By FEFRX (7 40 v Z B3R (BEEX (7 1 /v Z NDPEAKIZ
T4 N EKEE ORIV RTEESNLTEBY, [HESHTEBL., HEICEKR
HHEIZEMN TE %) TERW)

7 4V E kB kAL r A % (SiC) a—5 474 b

T E—RETHEERIC L D

ik AEE N TR X % e AR

B

Hii : JTICA FHEIVERL

19



(1) 242 DA

7 4 VEBBHCE L TR AT L TV D a—F 1 T4 MUSLEBEMPBHIEE T
EHR L, EHRICAHT 5B H HIHFER M Th H, DPF(Eabt —) AL T\5H 7
ANVEMBHE, 77 A48T v 7 A0 A% (SiC) BUCEIRMAMED R < VR
72 CEKAICEERTE 5,

(2) 74V 2BEHEN

fi 540> DPF (Il 2] L C A R A R0 S & 2 fRA 720 C L AT HUE T O IRE A
ur A CIE PRI DMK < AR08 72N 20 7 p VA BEFEE D LT, 72,
T2 AVETHEA LTS @A A VB IR BT b7 dEHTE 20, —F
DPF (£ B =)L 26 OREZ R L= b 0T, flE 2 L2 CHEREIR T A A %
PBESE D7D NAD LD ICEITTEMZETT HHEETH 7 4 VX DOHEEE D A4
B, FEINVEOEA A UBHTHLRL L THEATE 2,

DPF (& = &' —) & Aflift:oD DPF DMERE & I MEIC DWW T O A 3R 2 — 5T,

#2—5 [TaE—] Lttt DPF diERE & EISTED B

bL#s I H A e
e | ET | FHAO - {15 ¢ v 7y o
wF | RRE e | xm | R | g =i |[BF

Y © © o) @) © © © |o"

FEIEA SR \

7 A F 5y g L AL N
(Bme—) | o 0| ME [EReY | FE | | AR
X O © © O X X ©
7T 4 IVH
HEEA A | A AT . mE [ #Eo"R
toppn po | BHERIBELA BB 20

i

ALHUAE, SR - Ty 2 SIIEOP A ABIC LY | DPEABRA TR < A — 7 — IRl ST 5.

#2. 20034F M B A L TW=aET v 7 S o2t

HIE : JICA ERIWHE TRSUBHIHE | (2332 287 v 7 S HIE LI &Rk D ok

(3) EREOERMA

UB HiD /S A 38R 12 4FLL E OB M ONAIFEEFMHEANELIE SN TERY | FEET 53
NHE I E—CT 2B LBIO S 2 28 U CTERAT UL, R EARIE 72D, RADD
BALIZCT3 6, K2 =6 DL T ANAT—ARONT 4 VA ERTINL, HiL< Ny
Ty BT EINTIUL T 4 v Z 2HD CT2 12, 7 4V F TEOD CTL X% D F AR Z AT
HETH 5, [t THBIEWR S A3 DPF A} & DFHIT D > Th, CT3 1A ARKI = 3 Y
R CT2 XA T SEEHIC CTUIV IV b T v 707 4 —27 U 7 MERITER TE,
IS LEDE 2 8 —CT A T& 5, —HEEXDPF OE1E, s o #msiic

20



EENTERY, ot —) X5 IR R L CTHAIMT S 2 L ARATRET
H D,

EaE—CT3
) mlin| o]
CT3 Ny778vh gz ) AONR
[l: i :ﬂ AR E
[d b d _h
&
W B /Ig‘_b
\—
[[: CT2 N7y :ﬂ
L L
[d b |
[d b d p | f )
[] . U EaE—CT1
EFIE—CT2 BIZ XN S VY
Bz P RETFEAKE

HiBR - JICA FAERIVERR
H2—6 FEaE—CT#HEZDO—H

2—1—5 3aRME A=¥)LaRb, Sv=vFazrR k), gHMEZOLT

DPF (E=a =) &, 7 4 VHZIZIAMEDm R A 35 (SiC) ZEH L Tno7zd, A
=Ux N A NI AT 4 T4 PREREFAL QW AR T L2 X0 bEIE L7
Do 12120, THHD 7 ¢ VB I TIHFES TEAC 1 IR B & 72 B8, rAb/r A Fa
T A IVEITTNAKATNAER] TE D, ETE XD L HIZHREE D IZ L AHFER 2N D T,
ERRITIZE A LD B0,

DPF AR FAARNAE T E 20 C, AT E 78l H 5 ESN LT, #Hii2il
DOHFIZERSHT CTHEAT 2 2 ERARETH D, HARTIE, FEHTZHM NS DPF(Ea
—) A U O I C BRSO B T, BNE 2K > T, UB THOHA bl
HTHIRR7- X IZFEEO NS ZNLES L CHAAT UL, B8 EaFRIE 725,

UbEXD, f1=v % Lax MIELTH T =07 ax M HRIHD AR/ T2,
h—F LT A NTEZDLEHFTH S,

2—2 EBEXEMAOAS
2—2—-1 BEHOEDIT
STy 7 (3 EE 20 4EICPEY DPF (= B —) OBF%E « Iie 2 T C& 7, ZOMEL
B OYELRA AR L 720, BUETIE b T v 7« SR B A — D 35 #)>6 DPF
AL 2 K 912720 | BB S AL BIIAVK DPF 2453 LI T\ D, 2ET
v I IEFETHDPF(Ea—) ik, 774 —~—4 v NEHTHY | 2003 FIZBth sz

21



HHEE D [ ¢ —B VEHIH] 231 B L7-IE, o B —0ENEEI ISR, 88
B, 74 —2 V7 b BREHEm 72 & DPF ZAFHELEH L TV WA HICHIBA IR BT &
TW5,

—J. BV INE, PE, AR, A L —T T4V ELA VU RRITRED
BAFEE BT, REIBGOFEAZDRIBIZ 2 > TN D, D ORI E %6 7 < e
LT EE T v 7 OB HEAE 17 ¢ — BT Y OYERUT AR CHigk
BRIRUGEICEBRT 5 2 & ). KOYTERES THARROHEFISID, A0 ) — T U HIR TR L
WG ZBIHT 2 2 & ICABT b0 TH D, TR IET v 7 PEINEN T D iRKkD
BHTHD,

2—2—2 EERHOAH
(1) BHESRRAEROERMARMYE

DPF (& =2 &°—) O B3 R B O FARMEE AL, B AD D OB O H ClEAlik
DENT EDRZET HID, MRS 5 7292 DPF (B2 &' —) OBIMIAEEEZ S 2 5,

F 3B —CT L UVE 2 B —RE OAME IR A - IREEEETH 0 . N COEFENFRETH
%o FERAE 2 E—CT O 7 4 )V Z B O 2 B —RE O b — & KOV 1-HiliEEE 1/
UANTRGH Y BHAEIIREECH D, W CHEELT D EXIIINLEEE L, BAT
AEPET 2 ERh & BRI AR PE DS ATREZR TSSO CAEPE L BN CIE B G 7o 2 & %
E2D,

WRFEDSHIEIZ IR O RFE BRI X v FVETARET L NE L CE CE B
BEC, IBEEE (PE, 27, HERE) ~OlEH 2R 5,

(2) BET 5|5 E SR XREADEHEEH]
EREE L 2 BR < DPF (8 = ') OBUIEREIZ Y 72 > TOHRREIVREIL FRLo 2 7 — 203
EENDD, Ek - FREFE TR 2D D,

T AT s LBMOEO R R AR LT B,
A « AL AT B S R LA B,

BHIZ BT D RO E R A= h =& LTI, LUTORMFERTIZ T Z &R E
LneEEZ D,

UB i DRSIHYUBIBI IR 0 D 2 &

INADHARRT L D NN T DOHGRI G O 5 5 = &

RN TPt S 5 = &y,
BEBHO/NRIZDPF(F 2 v —) ISR 5 2 13 1720 CIEEEETH Y |
DPF (B b —) 25 2 T H A2 F L 01D L,

ERTIIR L CREFRBURDBH O . 2RSS I10HD 2 L,

22



I3k DPF (B = v —) OFMIAEFERAT H & i, AFEDSZEE, it - s ) 2
DREFNZONWT BB NN DH D, Wk « FLREFETIIHFm oz, B, AX v 7,
B I OWT B IFHRINEEZ TV, iz S— M —Z a1 5,

(3) BB E SR XEREHE
DPF (%6 = b —) & BIEHEEROEE « IRV TlE, BRI — 2 CO e ET 5

3, RSO Z 38 < RO DI TN D DT, FEEdn (7 4 v | AR O 1-HilHI%E

B5) %< DPF (&2 ©'—) OB E A M 5,

INHAZ RIS ZDENT UB THTHI 1, 200 B LR SN TWAR, T v, Btk
W, FEHER EDOEIZHOWTHIHET 5, 2D OREDEEN7R DPF (£ 2 v —) OTfits
HEZ 2 5D,

DPF (& = &' —) OIRGESEI FAIAZ A FA S A TRtb A2 BRI, T v 7 ZFRp ok
T R - BB RO THERSERO L X VB ERE 2 D,
FFEFECTHICFE LWEREED D,

WA E R AEB DT DITIE, FRED &L 2 e fetb 2 imlz T3NSR AR 2 N3 H 5
EEZ TN,

7 DPF(Ea bt —) OEMREICHT 22054 L0 EE L < M- FEEEFE T L MNNTT 5,

A FHETH SN2 > TR RZBRFO C/P Z bt &4 2 BURERERE . L OB R TR
(R AIAZBA KA S 28 T4E) ICEfRLCH 5 9,

¥ DPF (& =2 &' —) O IR EE NAH TE & TH D0, 5 WITBIFOH
Bi&203%8 2 DAL, iS22 558 L2 9 2 CIFEREE A TE %
it A iEt3 5,

T UB HOLGAHEH T AHENIERFIE DA THY | =2 P OREHARRIZE » B
KEIZHEH T2 B 2E(T LT D, DPF (2 B —) O K& & [RIIRFLZ S0 FTHE e PM 4F
HERBER & LT, o P OREA MERF T 2 T2 O O 2 iR i S 5 Z & 234
HTHD,

2 -3 RECKOBINERICK > THH SN IEHAEDMEREF~OTE
2—-3—1 X%, THHEELOBEFTEOCHTEFADEKER
TET v 7131996 FEOSHERNL S W HRATT & > R DPF (&= B —) DB -
FEH ATV, BRSO TG UCAEE LT E e, R, 178, b BiGRSE &
O HEKNE TRLO#EY Th D,
(1) RZ/HIRHEE L DEHE - BIEE
- 1998 4F- 4 A~ NI TEOE NFEERARAB5tET (o <IiEH) & PG 7 1+ —E=
VUVHY OHRFEFGEEITV, NETOHEET A M E{To T,

20 &2 IVEBIFITEEIZ LPC = OB AR A7 S 4 0O BITREGR 4 S5 L C X 723, kb Tnd, 20Xk
) 728480 B DPF (8 2 B —) BT L COMBIABUORDAIREMITH D LB 2 b,

21 e LCid, B SVERRIEE Y V=027 77 0T — a UL DA, 7T L3 — RV DR S B TEA S
T DB K ABEA. HIMTERIK 0O H B3 NGO BEENE 2 Hvs,

23



- 2003 4F- 10 H ~ : MNATEOE NEESIFR A AFEITai et B ghdsdiiset o 2 — &
IDME 7«4 —E /= VU (@akE) | OLERFEE TV, KEGREZ IS LA
BTOETT A FEATV, EREA~DBIEZL T,

- 2004 2 5 A~ : WERSI K P LS A7 A RIS Bz & 1 457
A —EVIRELE DPF) DLEIFGEEATV N, 23 AT ¢ —B/VEREHE FIRE, DPF O R4
FCOETHEPER T2 2 L2 RRA L. TOMRICOWCGRIEREIT -T2,

- 2007 4 10 H ~ : JNEATEOE NEESITR A FEATaiet B a2 — &
BT DPF | OIRIIFIEEIT- T,

* 2012 4F- 3 A~ : JNATEOE N K EE R PR LRI 8de & [HARR—
A7 DPF OB B DAFZE) (2 DWW CHFRFZEZR TV, Z DRERIZ DUV CRRisls
REAToT,

(2) BABHT - ETORYHEAIZEH
< JICA 60 TUB i R&IHRIREE b7 ey =7 ) (7 =-X1) KO (T =-
R 2) [REIGGATE \ARDWHERIEZ T, T BV O RKIG Y EH BT 15— A
I TGN DG S — 1 12OV, 2012 4F, 2014 4E KON 2015 4E0D 3 (A, £
TIVEN S OWHES G X Lif#s & DPF (B =2 B —) O3 & i L 7=,

(3) HABARKLDEE. BEsR

2001 923 A : EHEBE CGRER, THER, R, HER) o [T —EL )
BRtAHT, YIS EIIZ DPF OEA TR 2, EHFOBELIZL Y ~A 7 a2
Fab—CT1, FAEEE (E2b—RE) &1 HB2%FH L,

+ 2001 9 A~ 7 —BVEHIEIRE, BER S TR DPF Z48PE L TR LY
EOWMDEFEN DV | TRt T 280970 EHPEEIG 21T o 72,

- 2005 45 H : AEEED AR 1T 5720, BRI ARG ANEE 5
LIRTGRMEGE DB T ¢ — B/ E 2 ©—CT1 % 2 &, FASEE | 54 %
L7,

<2015 4R 4 A By EIR T HTIEBAE 2O VHEBE OISR FR B & B3 TN
%) LOEROEERS D Z LM E MR ERH T X2 —7 CTE2 2% L
77

(4) EEDFH,. HTDEE - HugDFEHIEADEBER

c aTT w7 IIEMNT v RO T DPF (£ v —) OBE%E - ZEH ATV, RS
BEEICEFE L TAPEL TE Tz, 2003 FEOHEHED 7 0 —B/LEHHI DFEHEIC &
Y. DPF (&2 & —) OAFE « BGEDIAME L LTz, 2005 4FF CTIEEINA v T v 7 H
IZDPF (Bt —) ZRoe L, TfE, @, 74+ —2 U 7 b, FEEMEEITIRGE L T
B, BRI TV 2V DOFEENEZ T D,

c BT v 7 OFEMGEY BIFDMRKE A o72 2003 4121, [ENGEY BT 13, 5 (EMH O
60%, 8. 1fEMIFNEE & L Tlibile, ZAUSNIZFERE OREEE N4 D

24



N M A A AR 750 T EIRET D &, #9108 4 D EEE M
WICEBR LT Lo b,

2—-3—2 BIEFATRAFISHTEE - higFH E~DTEH
AREHERETIREZEL TV D E VR AR T, 200 &y O DPF(E=a b —) Z25ET 5
ZEMTENL, 2T v 713K 2. 3EHO5E 0 RIFEINZ2 0 | £ 5 H oK) 60%, 1. 4
BAEIANFEERICR D B2 oD, ERBMAENRMGS, R —0&4&W /)T
1,000 &>~ R DPF (&= & —) ZHRFECEAUE, FEmsh/2i) ¢ 5 ML EDTEY R
MBPETE D, EBIAAIDOT 4 =Bz Dy (b T v o, B, 74—
U7 b, FEKE) ICEEPNREIND EE XL, IBICREY BT, EHZES
TR S NS, £70, T ANVETOEREIC K> THIOBIFE EETOFRENE 2
LEREMERH Y FIE, Z A L= T A 2 FETORFENATREIC 8D L5720 LI
S HIZRE AR ENORE I ERK L HIgdss OIEHE I D723 5 Z L IR S5,

25



EI3E AEXETOFALRAFNIES - BfICETIRERY
EATTREEDRREHER
3—1 #Hg - HrORMBESERIEAE
3—1—1 EHcIRERHRFTOFEA
JETRO D4R %52 1) AR BB THO= 3 a U— 2R 2 &5t LT-, 2015
F3AICDPF(E=ae—), MEEEff~=aT/V, EA~=2 7 VEEZXY, maon—
N2FEDEINE LIS OB R 2 BB I TH#EE Daewoo f/ AT DPF (& = ' —) ZHH1F
A TR A S L 7=,
ZORIHMEFRERTOPH AT AT A~ (707 =—X2 O CEM) TlE M3 — 11
AT EICDPF 72 L&l L CDPF (e b —) 243545 Z Lk v, HEHH 20 P
BN RNBEEITH D Z &R TE T,

0.5
0.45 NO DPF

e DPF

0.35 L
NO DPF(data)

o
w

0.25 L DPF(data)

o
(¥}

PM(g/km/t)

0.15

0.1 —*__‘__H___//

=l — mm— — ]

0O 10 20 30 40 50 60 70 8 90 100
iZE (km/h)

Wik firm7=2—xX2 x50
E3—1 DPF(EaE—) &=L DPF iz LD PN HEEEDHE2

7272 LAEITRER L OEH T AT A N CLLF ORBESH B E 7o Tz,
(1)DPF (&2 &' —) Z458# L 7= 5 BROWIHN L4 £ COAETHREE T 200km LLETH - 7203,
Z D% 100km LL T & 72577,
(2) RBROWHNL, 7 4 VZHAERIIHED 50 73 T T L7223, ZDH%RAADIRZ %
DPKEIRET DX, =77 —TRARDREEITH Z LIThoT,
(3) RBROIBT T, 7Hu ZENFHBIOT X VENFHORT & IEFIC/EE L7 < 7
277,

(4) DPF (Fab—) OFEHIC L 0 REOBE(LNAT D Z Edafii ST,

22 7T THEHEAT  (g/km/t) X, HWERE 1 %720 O PHHEHEERT,

26



(1) BXW (2) OREIL, BAEDHSIATON TR LT BHARE EF 2@ T
RN BRI, (3) ORMBEITFERTE (BNt O=TEE, B L OEKENRY) O
AREENGEDbT, (1), (2), (3) ORMEIEAELZRERIL, ZOFFT A MBI
LD 2ET v 7 BAFENTEADT-H O TH 0 B HiER L OB 1A%
T L TV o 7o Z EBRR EB 2 Hivd UL, Biiiko~ =27 1%
AAGEDO E F2BMOBRICEIRR L TH 6V, EEOFEIIL TWRYY), & 2 TREME
(LA T, T D ORERRNEZZEE IEDEHT S & &b, BBREtioman o—nN
2AEOEME DB ETH 2 L A ATEICIERTA 2 Ll LT,

F77 (4) OBREDOEAIZHONTIL, 7 A NAFIZAANTF VHERTES) HESKHHD) 2
&< 72 5D Th HFREOIEAITRET BRI R L2 ) /070 < 2 kR e
HZ Lzl

3—1—2 ZEHLREOHME

AREHERAE OXFSEL, DPF (B = &' —) OBLHE SR A DWW TIE, DPF (= e
—) ZHBI(E UB T CE3EEIR AT > TV D AHISEH KA SR (§#[E Daewoo ) (2435 L
T, BEEIRIINT = A b, b— N TETT A RV, OAZFEORFEDH T DPF 23 1E
WANEET 20, QEFOVEINRIUCA T L OEVRH D 0THEET 5, ETHETIEY
oA IVE OFFENVENZ 725 F TOEITHEEZHIE L NA 1 BOETETTT 4 VX OFF
MBI IR D D EHERT D, F12. 1 BIOFATHES D AAOEEZIET D, 72,
#%[E Daewoo BN 2 L i[E Zhongtong FLo> /S A2 DPF (v —) 285 L. HEH T A DI
NI L IRE DZEAV 2 E 2 ET D, 723 UB Hi TOD/S A~ DPF (& 21 B —) DOFESHEE
CETREIL. ARBLESCHh AT an U— RO WA CERE LT,

(1) ZEETHRE
7 AEOH®
RUAVIHEDOLAIELTHETIL, B HoAHORE KGR -35°C) NEatr—
CT3IZH-R DB OWTIHEZITV, FEREZH LTS, 3—1— 1 TiikL7c
£ 912, maa D= " 2HOHME DO L HEHT, EAHRBRCIIAk 2 ORISR
BNETRoleZ EEBE LT, 2ET v 7 OHIFEIZ L o TADE a v —RfH &£
SFUCERIRR G 21TV, B2 B —CT Z BT, B TIAERROE 2 B —CT ORPL, E=
E—REIC KD HARBRORN AR T2 L & LT,
ELTRBRUCAHH U7 ASSS@ A KRN 21T, UB TN Tl b 2 <A S QW D E[E
Daewoo fHH#dD /N2 (BS106) & L=,

4 FEOHNE
INHAZBEA KIS A D— H OETIHEH IR ERN 300 kmTH Y . —HDE[TOBRHPT
T ANEATOTEITTEX D2 ENROEN TN D, £ 2T UB Highshk L Ok
MAEETL, LTOREEZIT-T,
(7) UB HighaMz I8 5 DPF 1 TIERE DO A

27



UB HiZk8h DK 50 kmD/v— b 24T LTz, LD DASMZ D 5 — N &2 AT
L7=DiE, UB i O3 ASEmIER 1 % < . 7 4 W Z OMRREHUET 272D DEITT A
R AT D IITEY TRV ST L =720 Th b, BTV — b a%RAIcied, BT
DT — & ZUNEET 2 72 DIt IR D (250 U 7Z FHAREE 4 80k L, DPF B OPERIE
J& . DPF gliOHERIE 12 3HI LT,

() T I1T D DPF A1 TR A

INFAZ BRI N A D@ OIEIT CEITT 20— NI O & LR < |
FE (7)) OF A N TET LRI DL — b BTN R D, FEREOMTT
—H 7 A NE T D T LI EITTTE DD EMERT D720, HHLEROK) 35 kn
DON— ERFRILT, ETVv— FERiRAIZRE T,

(7)) EATHOQEHERIRIL O FHA

FEMIE, DPF 23525 LI Hm O FEAPEH SN D Z L e 5, ZHUHER T RIC
GENDKDNT LD GBS DBEE - TV DPF 23 2 RHCERE L. BIZH,
ZHBEEL IR DI THD, Fio, TNETOEITTT 4 NVFITAE LIZkEL =
DUFH AN EDRG D, BERATAZLVEED HND LT, 7 2RI L,
AL LCHEHEND Z &30 D, 2D OBRITXIENMEL 725 ERAET D AN
HY . ZOBEIZONWTOREEIT-7=,

7 RAEXISEM

(7) N ADfEER
4% « Daewoo 1 BS106
TR L DEL2

HES R : 11, 051ce
=AW : 225PS/2, 200rpm

BAKBMLZ  :81.5ke/1, 400rpm
NADEEHEIK 3 — 2R,
FRROFEATIRAE AT 7201, RE 50 AMDOESITHYTHU oA b (W04 %
FER L7 (M3 —4),

28



HiBlL - JICA A HVERY
3—2 FEITHRERIZHITS Daewoo NRDLE

() DPF Etfshikiv
E a3 B —CT3 [N ADEMIE I EST T 72, BRI 3 — 3 IZITRT,

HEE « JICA SRAERIVER:
E3—3 ¥*1aE—CT3 kiR

T ASRTEUTT T RHAEBEE OB R ORHEINA
(7)) FHAEEE ANy 7

a. 7 — Z LGS : F—m L AHNR250

b. iREE Y (K Z A TEGER

e JESE W : AAEERE 2V EE AL PS40
d. DC-AC A > /R—X : DENRYO #  S1500

29



s JICA SAHER
K3—4 EfTHARRAGAME ERW)

(1) FHuEER

a. JREETIE A
(a) PEXUREE (DPF A1)
(b) BESIEE (DPF %)
(c) AR

b. PEXUES)
(a) DPF Hif

() FHEIZME
a. T A NHEAYVA X
[Fob—] WD L F (¢ 165mnX L150mn) ZWHINT 3 fEHEH L7-,
b. 7 4 VAR
Foa—fERED 7 ¢ L2 HAE (SD021) AfEH L7~
c. DPF & LA 7 7 b
TAECT3HRLA T Y FEUTICET,

BESUE 71 OPFAI~__
\\\Q4b>ﬂ

- ®
INYTFRUY

ﬁﬁﬂﬁ@WWV//g%?

BrxUREE (DPFi%

DPF e

B
P

R HR HX

Hil JICA A HVERY
H3—5 EaF—CI3R#FHLAT7Y

30



F  ETRED/L— b

TNOHRLEZEY | EREENTR X 572 D THEDELS 2 D gL — b, &
ONVEHBSHIRERAY D 7 < | TR & A O L 0 b K& WIS L— b D 2380 12
DNWTC, Zan P— "2 E RO b LUFOE TV — M EERE LT,

(7)) ThfEL— K
i L— MME, B3 — 612779 L 212 UB o= am V— AR, - THO
H HHE DS Pease Avenue % B~ Kyokushu Tower 7>% Chingunjav Street Zdb~.
ARU Ayush Avenue, L. Enebish Avenue, IKH Toiruu i@V ZHIZ[AIDN N, FEIZ RS-
T Peace Avenue |[ZJR 5, TOHULNES Saga Toiruu @Y 24t LT IKH toiruu, H3&
HEZEY |, SBICEGA~, LZdh 2 7 gz 18 L CA L — MRS
—J&#) 35km D/L— KT D,

HiEEL JICA FRARIER
K3—6 mfiitL— b (MRET IR ZETT HREMGEIL—F)

() i L— b

TR L — M, )3 — TR T L9112, BBTHETHOT 21 o— AR - THO
HHHBE ST E TEAEET DR 50 kndD/L— R THD,

it JICA SAHER
K3—7 ™WHNIL—F (RELUEERSTY TFI0DEIL— 1)

31



1 RERR

#3 - 1OHECTHEZIT- T,

®3—1 WHEARE

Bt TEENE
11/28 (+) FHAESEREL D T
11/30 (H) FHTETIE
12/1 (k) ATad (HasLr— )
12/2 (k) EATHAE (TR L— 1)
12/3 (R) ATad (hasLr— )
12/4 (&) AT (TEHL— 1)
12/5 (+) AT (hifEdr— R)
12/6 (H) AEATA (TEHL— 1)
12/7 (H) AR L

High JICA FHAHIERL

%I!I

(2) SEREIEFOESHIREOHRE

UB i Cld. DPF #5412 L 25N A OREN AT 280N H 0 | BELL Rl Y
VR ATIRRE T U U U BRI L, ORI OWCIHE R T T2,

DPF 73-16°C £ T A TIREED b = ¥ UG E) L 72 BRI DR S 2 232D Tl
EL-,

FHHOWGERRR 21T O 5, N AZ —BERIMNCE S RDKIRN TN L Rejlco
VEMRENT D, B AVETIE, KIRS FADEFICHE 2 BAMIELS &, Ny T U =2
B0 DU PEENCE R A T ERHH T LD, Bl A BEENICE S LB,
AEIOFETIE, NAOFEEFSE AT HEN 2 EBNICES 2 &2 EE L0, R A
FRNICEX . R2Z2NLESh w:m v N7 4 VW E B RESNTRE LT, B, SV
(ZTFDRSTIRRETT A NV Z N ATHGE L, = OV U haEiRF o PR EE 2 3l LT,

(8) Z4 LA EHORE
ot —] OT7 4 NZE, BT Iy 7 AOZEOFEMEEH L THY | P AH
\ZEENDKDINT 4 NEZITRET D, ZDXK DT 4 NH %H-15CHLL T OBRERICE <
Z LT, T A VPO ISHAET D RTREMED S U . DPF OERIZ -2 2528122 T
HEZEIT- T2,
T 4 VBB AE SITIKR G OFREZ L DPERIETI D B KB L D 7 4 VB Dl
ERIAET HDEICONWTIE R To T, 7 A VERHRIZOWTIL, 7 A A ZNBD AR
RN OFEEZ SN CHREE T/ >,

23 B i CIFA0CE TRIEN FARDHZ EHH DD, ~15CTT 4 VZNOKFTETHETHEEZEZONDDT, ~-15CERL L

L7z,

32



(4) 4L BERE
7 74 VE AR OHE
[Eov—) ZHEICHERLETT DL, 7ANVFICAARNEEY, BEVBES

LT TR oD, T ANRICEEERD 2 AN E 7= = & AHEEIE S CREI L. &
IIC A A BT E 7 4 5 ORI RTLER B | ZAERAL D, DPE
(= E—) OHAIE, B LT 1 V& Z5MERFEIR (200V) 2 V72X e — 2 T 07
(VA TS (P —RE) TR AZMRBESHE S, 2UITIREESE D & 7 1 L2 DVl
T DOT, RERIEATTN2 D 50 7 4 VA FAERIT Y,

Hi  JICA FHAERIER
H3—8 H4&EEE (FaOF—RE) LENTOHEE:X

14 FAEONE
APETIE, 74 VANEBICIREE 2% E L, FEFROREZIE L, 7«
JVH NERDA DS AADREET 2 600CEHEZ D 2 & LOFER T 4 V& ZH LT
TT T O —ZITOAABNE SN2 L% 7 VE FAENIER Th 5 Z L OHT
FEHEL LT,
(7) BNTOEA
EAVETIE, AFRIEINTIEEZIT O 2 LI3EAMICEN 2O, 7 0 V2 HA
EELRBNICTTY (M3 —8), AFHETIIRIR I5COTIZBNTT 4 V¥ DFA,
REREZIT o7, RAEICIE, AR ETIHA TR 300km EAT L7 4 VX2 2 L
77
(1) BRI CcomEA
AZROF 2 AVETIE, EANICENTY A VZ EEBELZFRTL 2 L 2BEL
TWDEN, Bk, 7 4 VEEEEBORANEZ 12546, BINCHERT 2 ATHEED &
D, £ITC, [IRORWEAN CHARE AR L7256, BRRICEEDN & 52200
THEEIT-T=,
T VA BAEREE . ROWI 300 kmidEfT L7274 VX B, BAMTEGE L, s
SRR TRl c\EA %2 772 (W3 —9),

33



Hilie JTICA FRARIVERL
H3-9 B ToEEEX

(V) AAHHEREDRIE

7 4 VA AT T, ETIHE TR 300kn BT LT A M E LT, T 4L
ARG D 7 4 VA EEEZRIE L, HEEND T A VARSI NI AAOEE %
ROTz, TovaD&lX, ZU P UKRIKORA T F R, 2o d A VORI, &
W2 VA A VOIS K > T2 T 508, 22 TIRARAZEDOR 1%L 48
E LT,

7 7 A NVEEAREICHAO - EEEERE OBE R OFHRINE
(7) FHHEEE Ay 7

a. T — A IUELERE © F—m 2 2B NR250

b. IR Y K Z A T EERT

(1) IRERER
a. 7 A VAIREE ()
b. 7 4 VHIRE ()
c. 7 A VAIREE (EER)
d B—% (Fif)
IERIE R ONEZX 3 — 1 01TRT,

TANVE L
|
10mm — [ oz 7 4 LB
. P Ri
| ZAnET
v bt — & K hi
10mm — ¢
— 1T
BE—X

Hil JICA A HVERY
K3—10 BEEEREMNEMAE

34



(5) EHETHE
7 HEDHR
HHIEITATIL, DPF OIFERRABIC AT & O3 0 5 DS, MO ie 7 4
IWWHTGIR, 7 4 VB AR EE T 5 T2 O O & FEits L 72,

4 FEONE
EHETHEDOANIZILL TOMEY Th b,

(7)) AHIETIHA L DLk
KAWEITIRA OSSR L i LC, B/ DPF OMREZfERT 5 2 &,

(1) KRERT 4 VH CT6I9 D

7 A B SRR ET % C13 2/ SRS DI 2 VL e ADAA—ADR
BEE A LIS E2T 48 SIEERD AL, T ALERDS, TIT, 7
A N B DOERAEFFORABEDT 4 V5 CI6I &T A M D, 7 4 VB A XD
Hla M3 — 1 1. AA~OEHRS A3 — 1 2108,

it JICA SRR ER
E3-11 74034 XHE

Hit  JICA A VERY
E3-12 CTGY9 H&aEik:n

35



(7) RERAAET 42 Ok
WRE DAV 2R 1D 70 T BT, TR 7 4 LV ZHEE SD021 1 ik U Tk

DIV SDO31 27 A b L, $hRAEMERT 5, RO EX 3 — 1 3177,

M JICA FRAFAER
3-13 {EBEFERVEET 1 L2 BIRDOLLE

2FEHHD 7 4 VEFIR (CTG99, CT3). 2 FFAD 7 4 /LA (14K (SDO21 : £EUE, SDO3I :

{JE48) @ DPF 2445 L 7= AHAZBH KA S AT UB thNZEfT L. HERIEEE. JEX
JESZFHA LTz, AR 4 ST, HEUEIDRIUCERET 52>, 300km 21T %
FTTF A ha—z&EE LIz,

£3—2 EBEHIETREODEH

7 A b A No. ) ) ® @
EECUZ SN CTG99 CTG99 CT3 CT3
7 A VB ARk SDo21 SD031 D021 SD031

1 Q7 4 VEFRIRIE CTGI9 J TR CT3
@7 4 VHFAARIF SD021 (fE#E) | K UYSD031 (fRE4R)
HidiL JICA SHAIERR

v FREHEE
ARG B 0/ A (34 HEER & [F] UnElE Daewoo 4 BS106 T D, /SAIFIME N
EDNFRNOFENCY =2 —T L ENTN, oV ETEEMIRAIIRICTHD (X
3—14), EEEOETRELHT 72012, #BELO AN DOEIITHYE TV A (B
%) R L (N3—15),

36




HiEEL JICA FRARIER
K3—14 TXMEM (Daewoo F/\R) 518

T ANRICETF T EHAEEEOME R OFHRINEG
(7) FHAUZEE A~y 7 (M3—15)
a. T —XIELEE . T 7T v 78 GL240
b. B Y DK XA T ENE T
c. JESE W . HAEERE LB PS40
d. DC-AC A > 73—4% : DENRYO # S1500

it JICA SAHER
K3—15 FETHAERAHAESS

37



() FHUEEE GUERIEX 3 — 5 5H)
a. JREEHIE A

(a) HESUREE[DPF A7

(b) HEXUREE[DPF #]

(c) AU
b. PRI JHIE s

(a) DPF fif

() FHHIZAE
a. I ANEYA X
AHETRAE LU L 5 ITE 3 B — 18D 7 ¢ L% CT1 (¢ 165mn X L150mm) %
AWHNT SEFAHL L 7= CT3 &, EUED T 1 V& DR 3 fEDF A FFHE 7 £ —CTG99
(¢ 228mm X 1.228mm) % HWCIREZIT- 72,
FAE—CTC99 [TF T E—CT3 TR LT, 5, A T F 0 AMEDMENLIT 72 2 A
\ZEH L, MEREfER A T o7,
b. 7 4 VA AR
AIETIRA O Lz 7 4 14 SDO2L IZkF L, [AlED A 2 % fie L7 4efdCHE
K72 72D K OB &7z SD031 OFEEFT -7, RV EXUE ST DPF
M CE UL, ERHEROE N ZINA 2 2 LS FREIC R D,
c.DPF(Ea =)L A7 7 k
EaAB—CT3 D LA 7 7 ME, £HETHEOLA 7Y (K3—3, M3 —
52M) CFEIUTHD, T —CIGIIHEH L AT 7 F2X3—12, M3—16IC
=T,

HE U 1 OPFAT~_

BEsURBE (DPFAT

PrumBE (DPF#&

Hi  JICA FHAE R ER
B3—16 TFEaE—CTGEHLAT7Y

38



2 ETREDON—
BHETT A Fo— NI, LAHEE & R Uit Ty — S, maed—
INAKD I HHUE G, FHFO UB HithbE & L=, WO/ AHIEE (T %
35km DJEMBL— ~TH 5,

B RERRE
FK3—3OHBETT A M&{To7,

£3—3 TALEARE

H A VBN

5/7 (1) DPF #8782 (CT3 2> CTGI9 ~)

5/9 (A) FEHIBEARI D 1)

5/10 (k) RIS £

5/11 (k) AT (CTG99-SD021)
5/12 (K) EITTHA (CTG99-SD021)
5/13 (&) FEITIHA (CTG99-SD031)

5/14 (+) EATIHA  (CTG99-SD031)

5/15 (H) DPF %% (CTG99 755 CT3 ~) . A THA (CT3-SD021)

5/16 (H) L TRHA (CT3-SD021)

5/17 (k) AL TIHAS (CT3-SD031)

5/18 (/) T4 (CT3-SD031)

Hi  JICA FHAERER

(6) BHARIAE
7 PEECBER
BT DO ETREDFREREN ST —D 7 4 L ZITHE SN D A ZADOENIEFITEL .
Fa = PAHASEHA RS2 DB Z RIBIIRRTE D Z ERH LN ERoT, £ D
T, PM OHEEA EEANCHE T 572010, EHETT A MK DHEH T A4 52
i L7,

14 FAEOHNE
BRI AR 2 Bl (S R) ICHSR L, [RIECE 2 UB TN OERE O AT
DETHEH T 2B T A (NOx, PMA) “E4FHHI L7z, DPF AHERIC 3FRHDEIT/L—
& T L CERN AT o 72, FHAE RS, DPF H Y, DPF 2 LOZFNENEH 2 Hif &
L7, FHARHRET, 8 OF~), B (12Kf~), & (16FF~) &L L7z,
DKM EFR I —4ITE L DT,

39



®3—4 HHARFAERMELEREL— b

Zhongtong 8,2 | DPF 72 L 5/13 (%) 15:00~ | /L—F 3 (FEiH)
5/16 (1) ]9:00~ | A—F1 CEf@EY)
12:00~ | /L—hK1 CEFm@E»)

15:00~ | A— K2 (B0

5/17 (k) | 9:00~ | L— k2 (BRH)

12:00~ | L— k3 (&)
DPF & V) 5/18 (k) ] 9:00~ | A—F1 (CEfEY)
12:00~ | b— k1 (CFfm@Ev)

15:00~ | A— K2 (B0

5/19 (K) | 9:00~ | L—F2 (B

12:00~ | L—F3 (@)

15:00~ | A—F 3 (&)
Daewoo il % DPF 72 L 5/23 () ]12:00~ | A—F1 (CEfEY)

15:00~ | —F3 (&)
5/24 (k) 19:00~ | A—F1 CEFEEY)

15:00~ | L— k2 (E&)

5/25 (K) | 9:00~ | L— k2 (BRHE)

12:00~ | L—F3 (@)
DPF & ¥ 5/26 (K) |9:00~ | /b—F1 (CEf#EY)
12:00~ | b— k1 (CFfm@Ev)

15:00~ | L— k2 (E&H)

5/271 (&) ]9:00~ | A—F2 K

12:00~ | L—F3 (@)

15:00~ | v— k3 (&)

Hi  JICA FHAERIERK

FEAPE T A FHAEEE T, B OETRE, =P s, PR AR, (LE
T (GPS DFEFEREET) | L, WA 0.5 7 T L IZFHNFIRETH 2,

PEH T AFRA DB OEATIZ, MOHFOHE & HioETEIT L, N7 —4
EET DI R TA N —ZIFE LT,

U PR E

ISR E ML, FREOH[E Zhongtong BN R L #[E Daewoo N2 D 2 B TH 5,
HKRADEETTHF 3 — 512, Zhongtong B ZADOEYPIRIEZ X 3 — 1 7157,
AL, NAOFHEEEOYE2E LI T =4 b (2.50) ZFEH L7,

40



£3—5 HAEHMOHT

No 1 2
B Zhongtong Daewoo
R LCK6103 BS106
PR 8 §%ih
HEF 2013 2009
HElEE=E k) 10, 200 9,015
FETE (N) 27 58
HwE=Z ke 15, 000 15,775
e -4 (W) 7.3 1.1
mRA TG NA
£ & (cm) 1090. 0 1059. 0
iig (cm) 250.0 249.0
= < (cm) 317.0 311.0
TR 5MT 5MT
TL— bk — 6682UHY 7502UBCH
EATEERE (km) 135, 535 4B

Hi  JICA FHAERER

Hi JICA FEAIERY
E3—17 FiZE#EMT (Zhongtong E/\R) &EIE—CT3 BfHkiR

T NRZESTT TSR OBEE R UG HHINA

HE O B TENRESCPEH A A% 2 5HA) U7 R PEH 0 AGHAEEE O A2 £ 3 — 6
W, AMEAER3—1 7. K3—18&WNH3—1 9177,

41



£3—6 BHREHHITAFAEKEOHE

FHHELE FHER

T —na - HWE (km/h) | TV UEERE (epm) | FEEEREE, IR - IR
NOx 7t NOx (ppm) . 0, (%) . €O, (0, &V HE)
PM &t WARE (1/m)

I T7a—A—H—

ANZER B

HBL JICA FHEIVERL

L H%%ﬁﬂ@&
K3—18 HHFHIIHAIRFREE (EENRN)

HiH JICA FAARVERY
K3—19 HHHPEHARFHRAEE EEH)

42




Z e AFT/EDNL—
AL — &2, K3—20 (b—h1, FEF@EYL—F), M3—21 (b—h2,
BRL—R), M3—22 (Lb—1F3, @mEL—R) [TRT,
(7) FFm@v — K
EFRE Y — MEX 3 — 2 0lTRT L 21, B il 2w o— 250 &H S
SEONSEFNE Y B R AEATERICHT VIR L, SR R 50— N Th D,

Hi JICA JHEEIVERK
K3—20 #HHARFEIL—F1 (EMEYIL—F)

(1) BRkAL— B
B L— MEX 83 — 2 1R X o, BT 2 v o— 250 5 5 #5800
5. UB iR BT e K 5 ICBRIRICAEITT D 0— R Th D,

HL JICA FHARER
H3—21 HHARFAENL—F2 ERIL—F)

(V) mndL— b

EL— MIX 3 — 2 2177 X912, BB iSO 2 o o— 240 & A Hi S
5 HIEBINRIDNNT L F A N— U EBRZE AT T 0 I — R Th D,

43



HERRE

Hi  JICA FHAERIERK
3—22 HHHARFEL—FI EE)

FEIT. F3—TOHETI T,

R3—7 HHARAEBRE

EED) B[] TEENE
5/12 (&) | Zhongtong /X2 AT SR I
5/13 (&) | Zhongtong /& A AR A
AfTi#A (OPF 72 L)
5/16 (H) Zhongtong #l/ 32 E1TiRA OPF 72 L)
5/17 (k) Zhongtong HL X 2 AELTIAA (DPF 72 L)
5/18 (/K) | Zhongtong /& E1TRAA (OPF 1)
5/19 (K) | Zhongtong /32 FHHEERRITS L
5/21 (1) | Daewoo Hd/32 BRI
5/23 (H) | Daewoo /32 B SR
A TiA (DPF 72 L)
5/24 (4K) Daewoo HL X2 EITHAE OPF 72 L)
5/25 (7K) Daewoo Hil/ N2 AATHMA (DPF 72 L)
5/26 (R) Daewoo HL X2 EITIRAE OPF 5 V)
5/27 (42) | Daewoo L/ R AATHA (OPF 1)
5/31 (/k) | Daewoo HL/ 32 AR L

Hi  JICA FHAERIER

44




(7) Z4LABERORVAKRAE
7 REOCHH
T ANEEHET ORI, AL ROV EHERHEND, ZHuE, T AL FITAR
& AR SN AIROIRBIRO T 2 A IV DSRBET BRI ET 5,
FAREIIEADOHKO BWGITCEHT 2700, AL BWiEhE 0 lEICR S
7RVH, UB THOAZRIZB W CIEHAELEE A BN CHER T 5 rIRetEd @iz, [l
FUNZOW T E T 72,
14 RAEONE
BNV TRk % 22 5 ED o DB, — AN STV D il K AR, T
NED XD 7pmA VBSOS G, S RN T 22D TE vy, £2T,
AP T, B ARG A0 A & B DREE, i S D IEE £ T2
HRbe— 2 FREHH LT
(8) 774 ILEDKEIZDOVNTORE
7 BEHEHE
T T4 NE DA T T RMRREDN B OHEIC -2 2 5B A AT 572012, &
177 A MfEH U7z Daewoo L 2 % UB D BRE A~ HIAI A/ A —H THEH A
ADEIERFEZJE LT, NAEEE SN TWAERATOT 7 0 VX ITINZ, Bidh &
BEFERTOERE 7 4 V5 O 3FEFEAHE LTz, 4735 A—& THRIE L7, ¢
KD DREFETH D AE—T A—Z TCOREE~DOHREEIT o7,
A BREREER
T T ANE DA T T AMRREDIRENEESRI G- 2 2508 AT 272012, |
07 & 1A U Daewoo B ZZDWWT, BT 7 4 V2 LEFRREEO T 7 4 VX &
FAWT, (6) TRL L= TETEIT T OREREE 2 IE LT,

3—2 HF - HiNORMESHRIHER
3—2—1 HBRAEDHER
(1) ZHETHAEHER
7 UB HRRSMZ 381 5 DPF 21T REEED 2SS 5
(7) FHIT—%

AATRF OISR (DPF A ) | HESEEE (OPF ) | MG, PERUE D 4 1]
HICOWTEHIAIT o7, AN 3 — 2 31TRT, PERIEE. HEXUEAORIERIL
NAOFEATIREE Ol - JHoRsE) (0 UE A RS Z Lt BEITRIFICKT
HIEREREZ EEMINHRAZD ZEDHE LW LD oT,

45



700

600 FAOERE(C
FHORE (C)

500 SRE(C)
SEH (kPa)

HBL  JICA FRAERL
R3—23 ETHOHREELHREHOHRE [aRstIL—bF)

(1) HREfE L HERUET
FREORER E LT, NAREITT DIFET 10km ZEIEHL, =P BARMT
RIEC= o v U mllisE A2 2 b S 1, & ElsEL (500rpm, 1, 000rpm, 1, 500rpm, 2, 000rpm)
BT HHERUE N Zek LTz, fERZ 3 — 2 417,

H JICA FRAMIER
3—24 FEfTEMEHKIEHOREFZR MRBSFIL—)

PLEDFERNG 300 kmEATIREC & 7 1 VX SRHADFHE L 72 2% 30kPa (21X f@ad, 7
S VAR (FAE) AT IS, 300 kbl FAEITTE D Z LS & e o7z,

A THHTHNTISIT % DPF A TREREDTRER R
() FHT—#

46



AATREOHERIREE [DPF A FAI], HEKUREEDPF A, SVUE. HEXUES 10 418
HIZOWTOFHARERZX 3 — 2 5127, i COETITRIBR ORI O EAT &
Lol LT, AW K A EHERE N E L ETHEE IRV, PERIRE, PERUTE
J1E b, RVMETHERE T2 Z L 3ot

700 T T T 40
AR (C)
e HORE (C)
SURFE (C)
=l £E 5 (kPa) o
—_ T =
&
+ 20 ‘R
[NH]

HEi JICA FRAMIER
3—25 ETHOHEKEELHITEADOHERE (ThtiL—k)

(1) PHAEEHERUET)
PNAPEITT HIRFET 10km T EIfEH L, =2 VU BARPRIE T [
BT 7 ARMEIC L0 B S8, &ElEsE (500rpm, 1, 000rpm, 1, 500rpm, 2, 000rpm)
ICRBITAHERIENEeR LT-, #RAK 3 — 2 6 1rT, AHZ@MfRAE S 2ot
Hi/b— k% 300 kmdAT L7288 b 7 4 VX MO FAE L 72 2 30kPa (ZIX@ad ., 7«
AR (FE) 2470712 300 knPh FAEITTE, 1 HOETITIZRER 2V 2 & A2

ANy

m) ~
ym)
Jm)

i JICA FAEIVERK
3—26 FETHEMEIHEKEHOBER (hit/iL—§k)

47



7 EATHO BEPEHRIL O AR R
AZEOKIRAME N UB T11C DPF 235 & FUENHEH SN D 0 AT 5720, 7
A N EFTHOPERH A Bk AR CHER L7203, FEIIMER CE 2o te, 22
5. AEOFREZ B TORIEDIKINIET 5 Z 132 L300 Tz,

(2) »EEEFEOEFHREORERR

Al (1) 7T, ETHO AP AT L7z, ATHTIE, DPF 23-15°CLL T &
T ATDIRAED B o O U fH) L7 BRI A ST D DN TR L7,

PR A ORZRRDEENEIC & 2R SITEERT 2 AT K3 — 2 7O X 9 IcHi s
7oy, HEHE, RS RIS RNR B DO TH o7z, MOFEmMMLIHSND B L [FFETH
Y. DPFIZX 2 AMORAENRBE L 705 Z Lidlen L Bbh s,

Hi JICA AR IERY
H3—27 AREMERFOBERENRE

(8) Z4 LA FEHORERER

FETH, 74 NE EBONTRIOT ¥ L REEEL 2, 000rpm FREOPERUE /I, 1. 61kPa T
HoTm, T, BIMNTEN T 4 VH EHEE LB O U EHEEL 2, 000rpm REOHESR
JEF31E 1. 54kPa TH Y | PERTEN LD Z L3 WIT TR o7z, BERUE/IN Fd-
7eBRHIE, PERE . DPF OIREOFEIRIC X 2 PR A OBZREOED, PERTE S D&
WeRRoTRNIZEZZ BIND, ZiUud, WIRTR L IREDERIZE D BET H—
AR BIR CTo D, 7 4 NZ N DR DERET D Z LI K DPERIEN D A, FAEL
RN ER T,

FO%, FATHEEFTTAER. 7 4 VERIRASDAADMBFITIES | 7 1 VZ IR
HTIEF TH D Z Lol EFRIER LI2SEOmIZ DWW TIE, H K - FEEFE
DO THER L=\ GREICT 4 VE 2HI-20°C OB BENT 14U ST 57 2 F 45
MEL7=23, 77 v 7 ORI AETTER THho70),
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(4) 74V BEREER

7 BNTOR4A
PR & 7 ¢ V2 KR OREORMRA M 3 — 2 8137, FERAKY 40 7531%
Wi, ZANVERED 3 (7 4B b T4 VEH T4 VZ )R ARDREEA G
D% 600CEIZ T, BUEDKHH 50 3T, FAEITKR T LT EZ 2 bND, AR
THOT 4 VEORREATER LT=& 2 A, AADRZFED 1T | FARIBIIRIFTH
ST T Ly ARBBRRO LT-FRIC T A VB ITFRBIRSY (T v a) ORNR, HRTO
Ty a OB LY b4 0o (K3 —29),
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HiL  JTICA FMARIERL
K3—28 EWR (15°C) TOELRD D 1 IL2 NERREDHR

TANE L OBHE LT va FAEENICHE, HREL2T v o=
HBL  JICA FRAEERL
B3-29 J4LRIZHE-FTyvia
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4 B TORAE

FAEE AR, BAMOE U, BRI 1T CORICEAZ Bl Uiz, FAEIC
IO 7= O DB ERI N A SN TS, KR FTHRE 2 fEHh L7z,

FAERGRRFHE & 7 4 V2 B R OIREOBWRAZ X 3 — 3 01T, FRERLEH 456 70 C
TAIVEPRD 3R (T4 Z B T F . 7 4 VETF) 1X600CEEL, BT
DR & RO 2R Uiz, AR TRO 7 4 VAREEMHEE LT2L 2 A, AADER
RFRVITHES | BAKBRIIRAF CThH o7z, BIET OEBENTORASRER & iz LT Bk
TREVNER S RIBOERWESN THRAZIT-> THMBEDOEENZ &2k otz 727210,
ENTOFELFERRIC, AREIRL LIRS T A NVEITFRD T v ¥ a DENREST,

100
a0¢
80C
70(
s0c
é s0C
E doc
(- LA LRE
LA R
20C LA TFRE
10¢ mE
A =R
c |

0

R JICA FRERAERY
3—30 E4 (-17°C) TOELERDT 1 L4 NEKEEOHBEY

7 AAFHEEORIE
T A NWVHIHHE SN AR EBEORTERER A 3 — 8ITRT, MESNIARL, &
1T U RE-T-BTho T,

£3—8 TAIILAICHEISNEARADE

=<¥iva k1 B2
FHAERTY 4 V2 E R g 16,143.9 16, 140. 3
HAE#RT o VA EHE g 15,972.9 15,951.9
A AR R g 171.0 188. 4
BRENT vy ade g 1.7 1.9
WRBE L= A A B g 169. 3 186.5

24 FHANZHER Li=F — & 1 H—O RTINS 10~35CTH Y . —1TCOBRECORERERIISET — & L7125, BIEIFO.
SURIFRER C—1TCEFHI L 7=,
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1 - ek 113 UB iigkahL— b 300km 4714 DEF
@zkk) 2 13tk HL— R 300km 1T DET
T oV aDRIIAARET v 2 OEOR 1% TEE
Mgl JICA FHAEIVERL

(5) BEETHAEER
7 AHIETRAE L O
AEATREOHERIREE (OPF A LMD | HEXUREE (DPF D . AMRGREE, HEXUE D 418
HIZOWTCEHA T o7, #EREX 3 — 3 1ITRT,
PERIREE . HEXUEOREEIT S AOETIREE (il - o) 1T U2 LAY
WY Z Linb, BETRINCBIT DMER R 2 ERINHER D Z EEE LV,
Z T, NANETTHEFET 10k T & IEHE L, =V U EAGREE TV
[FHEE A T 7 BRI 0 2 b S, & [ElEEEL (500rpm, 1, 000rpm, 1, 500rpm, 2, 0001pm)
IZBTDHERUE ARk L, S DORMA g LTz,

400 50
300 i 40
UWM \ (9 N
o 200 ‘ VA Iy X 30 3
o / ——DPFAREE(C) | <
g —— DPFHICIREECC) =
® : i
& 100 — S ERCO) 20 K
— SR E N KPa) -
LA N et Rl e et nas S P S e N |
0 10
-100 g 10 20 30 0
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HBL  JICA FRARIERK
K3—31 FETHOHESBELHIENDHR

ZDCTGI9—SD021, S-HH@ICTGI9—SD031, ZeE@CT3—SD021, Z:f@CT3—SD031
DOFERAZX 3 — 3 21TF LT,

EEITREORER L 7 A VA THESNI-AZAOEREEZFR 3 — 912 L iz, CT3 1T
SN, 3D 7 4 M X ITHE SN A ZADRERSZFE L WD, FHoGIT., &
FELTHA D CT3—SD021 DFERAZ R L T\ 5,
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HERIEA (kPa)

HKE A (kPa)

AN 2N L I=OOETIHE T, EEDDEHIC EAT D &) TRV ORER

Llpotz, ZTOFRD 1 o5& LT, BlHRENSEDINIZT-0, A NAH, =T 7 4 )b

iR aE T Ty TV AT AEiBIZ@), @, @DEI TR A I LT,

a5

35

ar RPN T Revs

a)

w

=1 - 10 A s b CE e

300 300
@ CTG99—SD021 @ CTG99—SD031
T4 ILAEHEAE PRI LS b % 3 |
300
3@ CT3—SD021 @ CT3—SD031
Hl  JICA FEEMIVERL
K3—32 ETHERR
£3—9 HETREOHER
& & @ @ ©) @ ®
T4 LA TR CTG99 | CTG99 CcT3 CT3 CT3
T4 IR SD021 | SD0O31 | SD021 | SD0O31 | SD021
IVOUAVTFUR P S F =3 =3 -
FEITIERE (km) 130 250 300 210 300
FTRERTEOHE (kPa) 45 40 34 43 23
ARBEE (g) 276.4 | 176.8 224 201 188. 4

HBL  JICA R RIER
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KGR OE I THRAGIET 300kn LA AT TE S Z L 2SR TE 7225, 300km A4
TR DPERIESID3, KQMQ%%\E%i&Mh&@wﬂﬁgﬂéo
74»&@@%@i%%@?%@ BT 2 kN OfEED 34kPa 1T EEHEA 2 T D
\ZRZ %, LU, 7 AV E SV L 72 2 DIE, BEE D DRk CHERUE 13

74»&@@%&%&16&9 2/ o T2RE T D, 7 A MRET, BERJESIEDT= 63
AEAFHE ST T2 VBRI 2, 000rpm £ T EA- 20T, BREIICT 4 VHZ AL
HEAED 30k Pa R D, LA LEBROEITIRA CIHRW R A LT 5720,
HATHIC T 4 N E DRHEAT O BITFAE Le o7,

200km FEATREOHESUE I, 4], ROEBT 2 k& 612 12kPa FE TIE & A LiEN
DB, 200km B TLAREDHESUTE S EA-DIENT DUV TIL, B R 2 e
BHIZE TR, SEIOEHETHE T, =P A T T ZADOWREED EFTIRREC
RES BT DLAREMERH D Z EAVHIA LT,

A4 REET 4 /VZ CTGI9 DFRE
FEAE A XD T 4 V2 3ASDREEEFST L% CT699 13, E{TEEEEA 300km (2
T DRNCHANLEI LR D PEREINCEE L, = P A T ADESE THA
FCOAEITHREL 250km £ CTHOVZ23, 300km [ZIEEE L7272,

U ARERMRRT 1V F OFEE

@, @IX7 4 VHIARIZ CT3 TR, 7 4 L 4IAEAY SD021, SDO31 & ¥a7p%, #3
— 81T L HIZ@iL. 300km FETT L7BEOHERIT IS 34kPa TH DA, @DIE 210km £
1T LT RRZHERUE )M 43kPa (23 L7777 A M &l L7,

IREHRAARD SDO31 DA, 7 4 NE ZFAT HRENE L 70D & PRI,
FERIITSOFER L 72 o T, TIEBED 7 A NV Z ZBIET D & 7 4 V2 ATHAIDSH D
RINAATEDI, IEFITRLS 220 TND Z E RG> T2, TORFOIRREZX 3 — 3 3
WS, T AN LIS ZAD D3 A VB DK 5L/ & IR < BB
SNDARTEHE LV OFANVREEIN, AAPRZDONTND EEZ BILD, L
oo T, ARNT 4 VA BE THAVAIZL <, 7 4V H S Cati £ - 72 ATREMED &
0. ETHEEENEL Zeolc b L ibig, ZOBGORANEZX 3 — 3 4157,
SDO21 [T A A DRI D FE THiAL D Z & &7~ L, SDO3L [LA ZADRL{- 3P AT AN O
ICHEE-STNDZ EARL TS,

SD031 1% SD021 (T3 L THEEAICBEIE )N EE S | 7 4 LA BRIE DR DY A ZH/NEL

PERUEN AR T 2R A FF> T D08, ROV A ZAD/NS VR, KT A OFMHT
I~ AT RAER LI oTo EEZBND,
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HARRID 7 4 NV H K A AL DT 4 V2 R
i8R JTCA SRAHERY:
K3—33 EfTHIERNDT 4 JLAREAOLLE: (SDO31)

SD021 (1F#E) 7 « JLZ B

SD031 (IKJEIE) 7 « JLZ BRE
Hl  JICA FEMIVERL
K3—34 ARRHEERDTq/IL2HEERXR
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(6) BEHARAEKR
7 ETI L oE{THRE
(7) Zhongtong Hl/, X%
HATHOETEELZ R 3 — 1 0ICE L, HITHEOFHHEEL 3 — 3 51277,
SR EHIL, DPF 72 LC 19. 5km/h, DPF & Y T 20. 5km/h TdH - 7=,

#F3—10 Zhongtong /XX DEFTENRE

S 4] B 35 4E— K %)
(km/h) JIIBES JEIH Jekod =1k

EFE Y 1al H 13.1 23.5 18.5 22.8 35.1

SEFRsE Y 200 H 15.3 27.5 23.3 23.7 25.5

sR1E B 15.3 25.4 23.8 22.4 28. 4

DPF7z L B2kl H 19.0 29. 2 24.7 25.2 20.9
mk1E H 28.7 26. 0 36. 2 23.3 14.5

md2mE H 29.5 28. 0 34.2 26.0 11.8

&t 19.5 26.5 26. 2 23.8 23.6

SEFDE Y 1R H 15. 1 25. 6 22.8 23.2 28. 4

SEFNE Y 2[a] B 14.7 26. 2 23.8 23.9 26. 2

Bk 1E B 18.4 29.5 26.7 25.0 18.8

DPFd v B fk2m H 17.5 29.0 25.2 25.0 20. 8
R 1E H 27.9 26. 8 39. 1 22.8 11.2

2 0E] H 33.1 27.3 40.9 22.2 9.7

il 20.5 27.4 29. 1 23.8 19.7
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Hidh  JICA FAEHIVERL
3—35 Zhongtong 8/ \REBITEDTMEE

(1) Daewoo Hi N2

HETHEOETEELZE I — 1 1IZE L, ETEOFHFHEEZK 3 — 3 6 177,
S EEIE, DPF 72 LC 21. 6km/h, DPF & V) T 22. 2km/h T -7,
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A ETEERSHIPEHIRE

3—36 Daewoo 8/ \RDBITEDEYEE

(77) Zhongtong HL X%

I TIHEEX 7B PMHEH =R, NOx HEHISR, RERHE A2 22X 3 —3 7, X3 —
38 KK 3 —3 9lrd, £/, Ao — CEF@av r— b, BEifr—
R) ONEEEE T D 1Tkm/h 1Z31F 5 PUHEHER, NOox HEHISR, REHEE SR KM OEI

LKEHFI—121I2F LD,

PMHEHERIZ. DPF 72 L23 0. 142g/km/t, DPF & ¥ 2% 0. 006g/km/t & 72V . DPF & V) 23
DPF 72 L & 0. 136g/km/t 272 <, 95. 6%DHFE & 72> 7=,
NOx HEHIZE1%. DPF 72 L73 1. 315g/km/t. DPF & ¥ 73 1. 294¢g/km/t & 720 . DPF &V

DSDPF 72 L &V 0.021g/km/t D 72<, 1. 6RDHIE & 72 o772,
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#&3—11 Daewoo &/ \XDEITEIEE
DESERG 4F— R (%)
(km/h) T TE IR ko ile
SRR V1A B 15.5 29. 7 16.2 25. 2 28.9
SR Y 28 H 17.1 29.0 17.8 26.5 26.7
N EI ] 16.8 28.2 18.6 23.9 29.3
DPF7¢ L |BRIR2[E H 21.1 29. 1 24. 3 25.6 21.0
ENE1E H 34.7 21.6 54.0 18.1 6.3
Ed2mE A 32.9 24. 3 46. 2 19.8 9.7
At 21.6 27.5 26. 8 23.7 22.0
RN O 1B B 16. 1 27.8 16.3 22.1 33.8
RN V) 25 B 17.2 30. 8 17.3 26.7 25. 4
N EI ] 20.0 32.3 19.4 24.8 23.5
DPF®H 0 |BRR2[E] H 20. 0 30.5 21.7 25.1 22.6
IR 1 [m] H 27.2 21.6 46. 2 18.6 13.7
s | 34.5 24.9 50. 6 20.3 4.2
At 22.2 28.0 28.0 23.0 21.1
HidE  JTCA FAARERK,
40
35 || =@=DPFiL
=30 + DPF#Y //\%
E 25 —/ \
# 20 — =
g 15  —
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5
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KA S R G
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PRBHYE 1%, DPF 72 L7 0. 499L/km, DPF & Y 73 0. 4941 /km & 72 V) . DPF & V) 75 DPF

72L&V 0.005L/km A7 < 1. O%DHI E Zr o7,
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#&3— 12 Zhongtong B/ \RMERE 17km/h IZH 1+ 5 BEHESE

Nox PM PREHH 2
(g/km/t) (g/km/t) (L/km)
DPF73 L 1. 315 0. 142 0. 499
DPF&H YV 1.294 0. 006 0.494
7 -0. 021 —-0. 136 —-0. 005
HEIRER (%) -1.6 -95. 6 -1.0

Hi  JICA FHAE R ER

(A1) Daewoo Hl, Xz

AT X0 PM PR, NOx R, ERHERA TN ZNIX3 —4 0, M3 —
4 1RO 3 —4 2157, £, ARloft— ~ CERL@EY L— b~ Bfr—
N OWHREE TH 5 17km/h 123517 2 PUPEHSE, NOx HEHI=R, BRBHEE = K& UM
REFI—13ITF LD,

PM HEHERIE, DPF 72 LA3 0. 066g/km/t, DPF & ¥ 23 0. 004g/km/t & 720 DPF & 0 23
DPF 72 L XV 0. 62g/km/t D72< . 93. ThDHEE 72577,

NOx BEHI=RIE. DPF 72 LAS 1. 472g/km/t. DPF & ¥ 78 1. 414g/km/t & 720 . DPF &V
23DPF 72 L L ¥ 0.058g/km/t D72 < . 3. QUDHRR L 72 >7-,

PREREER=RIZ, DPF 72 LAY 0. 377L/km, DPF & ¥ A3 0. 393L/km & 72V | DPF & Y 73 DPF
72U X1 0.016L/km %< | 4. 3% E 72 o7~
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®m data(DPF7EL)
. —— @7 (DPFAEL) |
A data(DPF$HY)
e [A]JF T (DPF V)
g2\
E
g, = W
[} | |
. A s u - [ ]
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0 10 20 30 40 50 60 70 80
JEEE(km/h)
Hidt  JICA FRAIVERL
3—41 Daewoo Z/\X NOx HEH =
1.2
®m data(DPF7EL)
1.0 —ER=K(DPFIEL) ||
A data(DPF$HY)
= 08 ——ERR(OPFHY) ||
ﬁ 0.6
%
& 0.4
0.2
0.0 T T T T T T T
0 10 20 30 40 50 60 70 80
FEBE (km/h)
Hidt  JICA FRAIVERL
3—4 2 Daewoo B/ \RERKIEE R
£ 3—13 Daewoo B/ \REE 17km/h (ZH 1+ HEHFESE
Nox PM PREHE
(g/km/t) (g/km/t) (L/km)
DPF72 L 1.472 0. 066 0. 377
DPFH V) 1.414 0. 004 0.393
7= —-0. 058 -0. 062 0.016
HEIRE (%) -3.9 -93.7 4.3

R JICA FAIERL
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(7) 74 L2 BEBORVERRAE

P AT AZ TG 5 2 &L C, AL RWERRET 5 Z N T 7o, T EMTREVDR
H7=m, IS ENTZENOERE Th > T, BEIC D LoLORN TN T & D3R
T&ET,

BED 7 4 VA2 FAEEORRHEHTH  BEIZRLRNLLORNEEE X Hivd
D, FEEOFHmITE K - FEEFE THRT 5 FETH D,

(8) T7 74 NLADREIZOVTHRERR
T B E

FERAER S — 1 41C8ET, i HERABFLVOZT 7 4 Z L ORTIE, BYE
TEEE (%) T 10%DFEN 35 = LS5, UB HOBRIREMEIL. AT—7 A —X DA
[T AN TI B, TT 7 4 MH D A LT F o RN S5 BRI K < %
F5 2 LB T, BEERFRANR O BIEEN S < MO T 5% RS-,
BHCEZEIT T T A NANE DA T F U ANEETH D 2 LIS T-,

DPF (B &—CT3) %425 L AE—7 A—XOWUEEIZ%THY, BifE, AAR
TIRFE STV DIRHFT DT 4 —BI/VE L [A] UBE L~ U TRE R & & A RS T &
7

%3—14 BEHHEAEE
I774IL3KEE ST ERERE ER* DPF{& FH

FIIN A=A
1.0 1.2 1.4 0

BIEE (g/km/t)

RARE—Y A=A
35 40 45 0

BREE (%)
TE A0SR AR Y 2 v METH 5,
Hi  JICA FHAERIER

A T T 4NZIBFE S T-HERFE
RRANLZT 7 A NA SN, REEINZEEZIRD % E LIZIREAEX 3 —4 3
(T, RRRNICHE T LTCEER L2 D, IHERIROTT 7 ¢ VR IO S &N
Wb IRENVE X 2720 CLEOMBENE T LTc, —AINCTT 7 4 NV &5 T 5
TOIF=T 7 e —%21To0, =7 7 a—%172 £ THLRL IEBZNA 5725 T2
72T O T3 5 DITBEE B Z Tz,
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Hl  JICA FEEMIVERL
K3—43 IT774LEANETLIEKRE

U BREREER
WEZEATSToN— R CEf@ Y L— b BRRL— b)) OFEJHETH D 17km/h 1235
T DRER, ROMEEA £ 3 — 1 5I1CF LT, =T 7 4 AH RS BN
THZ & T, BREREEIL6. TR LT2Z 33D, =T 7 A NVE DA TF U A%
I 5 2 LT, AR O BIENA BERE B R OIS LD Z R TE T, =7
T A NV EDPNEIARRETIR, BN OYREREE &5 2 Z AL N D =7
7 4 NE DOEHROEENEDRH S E ol

®3—15 MHABRRNEE

e B
T TUNS | T TANY (i
PREWEE SR (L/km) 0. 377 0. 404 6.7 %

HiEL  JICA FRAERIVER:

3—2—2 DPF(EaE—)DEEMY

(1) Ttk UB i OAEATHAE T, 7 4V Z OFAETI00k mU FETTELZ LN

otz UBHITlE., AHASEHATARZD 1 HOE(TIHEH IR AR 300k mTHY | 1
HOETORP T 4 NH BT D2 LI EfTTED L HFEETE T,
(2) UBTHOLAEOINKIREIZ LD AEOIRA, 7 ¥ O, FAZEEOMREIZ OV
TIXAREEDLLT, WEERHEHTE D Z EN0oT,

(3) @A A UG OfE A DPF (£ = B —) OfiE
7, MERHEHTEDZ L3y hoTz,
(4) ZA4NRITBEDT o (PR MNENZ EPNEA L, fEHL Wbz vt
ANOVEIR, oDV AT F U ARENENZ ENFRRE LD, Ty v a4

FRIIHESUE IO & 720 | BB L, 7 1 V2 FAERBROFANEIZ 27203 5,

. T AIVE DFAICE-2 DR IR T
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(5) YA XDT 4 V& 3MESDORELFFDOT 4 /L H CT6I99 DEITHMA TIL, £ TRk
25 300km (23T D RN FAENMEIZ R DPERIE N EBR T, oV AT T ADE
Milz X0 B E COEITIEEE T 250kn £ THIOY=23, 300km [ZIXfED 2D o T,

(6) EEHED 7 1 L2 A4 SD021 & AREHRARD SD031 D i 21T - 7o fEF. TARICK
L. 74 /W2 EAERRILSD021 DN EL ot ZOEIE, HBREHOT 2D
FANAEEDIEFITE L, RSN D ZAZDNEEDAA LY LRI DNTNDHTD, A
ANT A NVERERETAL T, 7 A NV ERIREANFIHTE 2otz lod EHEIS L
ol

(7) DU AT F U ARG TRNEDIZ, TP rinbH &5 BIEE) 2 C
WAHZ ERHONEIpoTe, TT T4 NE DT ANDRHIRED A T ) A
ZUNATH 2 & C, BRI D Z ot

(8) PM#EHIZEIZ, DPF (&= b —) OEEFIT LY 90%LA EORBEN I A Hidz, i,
DPF (¢& =2 &' —) 2S5 BRI (=) 2 D STz B2 2 I hiE L7 SR &
bivd, Fio, BIRFEMLIZT—ET A N HFREFICAWT—EEZ0nS L, T—EBDf
DEA & BIEORI A HTEANMERT D 51E) T HRERRFER G DL,

(9) Nox BEHIERIZ, DPF (& 21 &' —) 5413 2~ A% DI & 72> T D, B TERIEROBIERE
JExBETHE, DPF(Ea B —) OFMIZ LD Nox FEHERIZIE, 1 & A BN L5
2 HiD,

PRENVEE 1L, DPF (B = B —) OIEEFNINRT U, HEIL Zhongtong B S 2723 1. 0%

I8 L. Daewoo HL/R AT 4. 3%HEIN & 72> TN 5, BRENEE &I, DPF #540C XL v PE5dRht
DSENNT 2 7= DRE DB T 5 DT, 2O O ER, BT8R, EiRo Iz X
LB oE LBbND, BB 255K PANETHY, 3—2—1 (8)
TR LTZE DT, TP AT F U RN (2T 742, AN YY)
[2& 0 REREEZEMEICE 2 Z Do T2y, A% IO O A1 TR & S
T 5708 UL HEET 20BN D D,

3—2—3 DPF(EaE-)MiEE
(1) IVPVAVTFORADEEN

TT T ANEDRA T F 2 RRENEIEOYEHEIZ G- 2 IOV T, 3—2—1

(8) TiLLiz, =y VU AT o ARBEICHOW TR 2k U 7= 0ld, B TRED
ZAED CTGI9—SD021 DT A hC 130km ST L7zl CHEXUTE /173 40kPa #8272 Z & C
HD, LT AN ERIFFELRD P, 300km LI EETCTE RN DRKE R0 3 -
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F6E Zofth

6—1 ZOhSEER
6—1—1 EuroHEI=DOL\T

Euro JHf] & 1%, EU 38 X OVEEA (2B T 2 [ETHiz 2o S b AEhECEH S o BEH
TTAHHIT, &6 — 1ICEOWEZ RS, KIMUE (H512I13% Heavy Duty Vehicle) |2
RASNDHEHHESNE, PO XS a7,

A [ElEREBR A T L - 55E S Daewoo 23 & (BS106 ) DA, =213 2011 AE DS T
Euro FEFIFME L 3 fEH K ONEBurol I~T11 75 3 FElERT 6 fili) O @I ATRE ThH o 7208, %
DOF T b PUBEHEN S &8 2 IV D Euro R8AEME L CRELH]) = VU pMEd#i S
TV,

F6—1 HD 7« —HJLEEF EU HEHRM (Smoke DEGIIZ m, ZDADESIIE: g/kih)

FHl XR EARE | BE&AE | €0 HC | NOx PM Smoke
Euro 1 <85kW 1992 ECE R-49 | 4.5 | 1.1 8.0 |0.612
>85kW 1992 45 | 1.1 8.0 |0.36
Euro 11 1996/10 4.0 | 1.1 7.0 [0.25
1998/10 4.0 | 1.1 7.0 [0.15
Euro III | Voluntary | 1999/10 ESC & ELR | 1.5 [0.25 | 2.0 |0.02 0.15
EEV only
2000/10 2.1 [10.66 |50 |0.10 0.8
(0.13)
Euro IV 2005/10 1.5 10.46 |3.5 |0.02 0.5
Euro V 2008/10 1.5 10.46 | 2.0 |0.02 0.5
Euro VI 2013/1 WHSC 1.5 10.13 [ 0.4 |0.01

Source: TransportPolicy. net (http://transportpolicy. net/)
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6.

R7 CT7HHEE] DTV

Mr. Bayasgalanbaatar, Head of the Renewable Energy Division, the Ministry of

Energy
11:00 - 11:20 City Experience: ........ccovunvunsnssinins .TBC
11:20 - 11:40 Renewable energy of UB city

Mr. D. Bayasgalan, Vice Professor, NUM
11:40 - 12:10 Discussion
12:10-13:30 Lunch

SESSION S ECO TRANSPORATION: CITIES INITIATIVES AND EXPERIENCES

The International Energy Agency (IEA) estimates that the transport sector produced emissions of 6.5 giga
tonnes (Gt) CO2, or 23 percent of world energy-related CO2 emissions. Road transport accounts for about
three-fourths of the CO2 emissions in the sector. Greenhouse gas emissions can be considerably reduced by
offering strong and optimized public transport, integrating transit with efficient land use, enhancing non-
motorized transport such as walking and cycling, and encouraging mini-cars and electric two-wheelers.

Moderator: Mr. Ryuuta Nitta, Expert,.Capacity Development Project, Air Pollution Control in
Ulaanbaatar City

13:30 - 13:50 Reinforcing policy measures in Northeast Asian cities to ensure progress toward
achieving SDGs
Mr. Donovan Storey, Chief of the Sustainable Urban Development, UNESCAP

13:50 -14:10 Mobile source emission countermeasure - Eco Transportation for Ulaanbaatar
Mr. Ryuura Nitta, Expert, Capacity Development Project, Air Pollution Control in
Ulaanbaatar City

14:10 - 14:30 City Experience: ..........ccouvemcrecennnnns TBC

14:30 - 15:00 Discussion

15:00—-15:20 Coffee break

SESSION 6 GREEN PROJECTS INVESTMENT AND FINANCING

In 2010, new investments in renewable energies reached a record high of US$ 211 billion, with noticeable
growth in emerging economies. In 2015, renewable energy set new records for investment and new capacity
added. Investments reached nearly $286 billion, and, for the first time, more than half of all added power
generation capacity came from renewables. Sustainable, renewable energy is growing, but not quickly
enough to meet expected energy demand.

Moderator: UNDP Mongolia RR (TBC)

15:20 — 15:35 ADB or European bank for reconstruction and development
Mr. Baasansuren, ADBor .....

15:35-15:5 City Experience: ......cc.ccenuvenensnnsenes TBC
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1 Public route bus discharging black smoke in UB city 2 Installation of DPF (MoCobee) to Daewoo Bus

3 DPF (MoCobee) installed to Daewoo bus 4 Inside of Daswoo bus for running test
5 Condition of Air pollution not identify car in front 6. Daewoo bus during running test
7 Explanation of MoCobee RE to UB city officer 8 Filter regeneration test out doors in winter
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11 Bus and Panel for demonstration at the conference 12 Participants of the conference to look into demo.
13 Vice Mayor inspected MoCobee demo. at the conference 14 Presentation on Assembly of East Asian Cities
15 Assembly Participants’ inspection on MoCobee 16 Bus operating firms’ management inspected MoCobee



Summary

The Feasibility Survey for the Private Sector for Utilizing Japanese Technologies in ODA Projects
entitled as “Feasibility Survey for Reduction of Black Smoke of Diesel Bus by DPF in Ulaanbaatar”
aims to resolve one of issues having been faced in Mongolia by introducing products of Comotec
Corporation (hereafter Comotec). In concrete terms, verification tests on efficiency of cassette type
DPF (Diesel Particulate Filter) “MoCobee”, the product of Comotec which is effective to reduce black
smoke in exhaust gas of diesel buses, would be conducted in Ulaanbaatar City (hereafter UB city)
where air pollution is one of the major environmental issues. The proposal for the Feasibility Survey
was submitted to JICA based on the JICA public notice in consideration of proposing a verification and
dissemination survey in the future, and JICA adopted the proposal and the Feasibility Survey has been
carried out.

Chapter 1 Present Condition of Mongolia

More than 45% of total population in Mongolia, 3 million people, lives in UB city. As Mongolia is a
land locked country, air pollution is one of great environmental problems in UB city. In accordance
with the report of JICA Technical Cooperation Project “Capacity Development Project for Air
Pollution Control in UB City”, dominant sources of air pollution in UB city are 80% by coal firing,
10% by transport facilities and 10% by litter and dust during winter, and during summer, major source
of air pollution is transportation facilities accounting more than 50% and it is estimated that 60 % of
them are exhaust gas of public buses'. Meanwhile, in accordance with Web survey conducted by
AQDCC, 45.5% of civilians considered that the major source of air pollution in UB city is exhaust gas
of public buses, while 43 % considered coal firing.

Degree of air pollution in UB city exceeds the environmental limit of PM10 throughout year, which
is 100 pug/m? in 24 hours average value and 50ug/m?in annual average value. Especially, during winter,
monthly average values of PM10 exceed 1,000ug/m?®. Accordingly, civilian are facing growing health
risk®. Especially, PM contained in exhaust gas of diesel engine is very small, which diameter is 0.02~
2um and not existing in nature, and is pointed out as causes of bronchial asthma, allergy, lung cancer,
and so on’.

Taking such situations seriously, Mongolian Government started to take countermeasures to reduce
air pollution in UB city. The countermeasures include restructuring of relevant Government offices,
introduction of JICA technical cooperation for monitoring of air pollution and study for
countermeasures, implementing UBCAP (Ulaanbaatar Clean Air Project) to introduce various devices
and facilities to reduce air pollution caused by coal firing. Further, it is broadly understood by officers
and civilians that to reduce black smoke in exhaust gas discharged from public transportation bus is
inevitable to protect public health. Recently, the Government introduced various regulations to control
exhaust gas of vehicles, such as prohibition of public bus operation exceeding 12 years after production,

! Materials of the follow-up seminar on “Countermeasure against Automobile Pollution in Urban Area "JICA Regional training,
held in UB city in March 2012.

2 Source : JICA Technical Cooperation Project “Capacity Development Project for Air Pollution Control in UB City” Briefing
Sheet (JICA Homepage, Basic Information of Projects) 2014.06.03

% Name of book: Diesel Exhaust Gas Pollution, Author: Masaru Sagai, Publisher: Godo Publication
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enactment of exhaust gas regulation and sulfur content rules, tax charge for vehicles causing air
pollution, etc. Level of such regulations are yet mild comparing to regulations adopted in the developed
countries, for example, limit of sulfur content of diesel is 2,000 ppm while in developed countries, it is
10 ppm.

Source: Prepared by JICA Survey Team
Photograph 1 Diesel route buses spread black smoke in UB city

Chapter 2 Characteristics of Comotec Products and Technology and
Policy of Overseas Business Development

Comotec was established in December 1996 aiming for improvement and development of diesel
engine and ancillary works in order to reduce air pollution caused by diesel engine exhaust gas. Since
1999, when the issue of air pollution by diesel exhaust gas became severe in Tokyo area, development
of DPF ha been a main field of Comotec. As reduction of air pollution by already operating diesel
vehicles was urgent requirement, Comotec developed cassette type and post installed DPF (MoCobeeg).

The DPF (MoCobee) developed by Comotec is post installed and removable device, and the filter
(MoCobee CT) could be regenerated by removing black smoke with PM by the electric heater
(MoCobee RE). Removal ratio achieved 99.9% for black smoke. Further, MoCobee CT is very simple
device consisting of filter and pressure gage, thus, there is very few trouble with high reliability and
durability. Further, filter material used for the MoCobee CT, fine ceramics, could caught more than
95% of PM, nano-particulate matter in um level, which is ejected from diesel engine and is not
available in nature*, Almost all the DPF being used in developed countries at present is permanently
installed to diesel engine with catalyzer, and sulfur content of diesel should be below 10 ppm, which is
Euro 6 standard of diesel. The regulation of maximum sulfur content in diesel distributed in Mongolia
is 2000ppm, which is 200 times higher than the limit in developed countries. In this condition, fixed
type DPF with catalyzer could not function sufficiently.

Fixed type DPF manufactured by other firms than Comotec burns soot caught in the filter with
using catalyst. During low load driving at slow speed such as public bus in UB city, temperature of
emission gas from engine is low, thus filter used to be clogged up because catalyst would not be well
functioning in low temperature. Additionally, the DPF could not be used while using high sulfur
containing diesel, due to deterioration of catalyst. On the other hand, MoCobee solved such problems

* TDevice reducing PM adopted in 8 provincial Governments in Japan] Monthly Vehicle Technology Vol. 57, No.9, 2003

5



as clogging up of filter of DPF does not happen as soot caught in filter is burned by separate device
with external electric power without catalyst, and high sulfur containing diesel in Mongolia could be
used effectively.

Source: Prepared by JICA Survey Team
Fig. 1 General Outline of DPF (MoCobee)

Table1 Comparison of “MoCobee” and DPF products of other firms

Item DPF (MoCobee CT) Other DPF
Supporting Cassette Method (Filter is fixed by [Fixed (Filter is fixed to DPF body and it
Method of Filter |3 bolts and quick release) is not easy to release)
Material of Filter |Carbonized Silicon Cordierite
Regeneration Regeneration by MoCobee RE using |Continuous regeneration by catalyst in
Method external electricity DPF

Source: Prepared by JICA Survey Team



Chapter 3  Results of Study on Products and Technology and Review of
Utilizing Them in Mongolia

3.1 Trial Test Before the Feasibility Survey Started

Comotec carried out a trial test of DPF (MoCobee) in UB city associated with Ecology Bus LLC
with assistance of JETRO in March 2015 before the Feasibility Survey started in September 2015. In
the trial test, Comotec sent DPF (MoCobee) to UB City together with design drawing showing to
install DPF (MoCobee) to a route bus, and installation and operation manual of DPF (MoCobee).
Mongolian engineers of Ecology Bus LLC installed DPF (MoCaobee) to the bus and conducted running
test with DPF (MoCobeeg).

Under this trial test, it was confirmed that effect of DPF (MoCobee) to reduce black smoke of diesel
exhaust gas was confirmed. Meanwhile, following issues were identified through the test.

(1) Appropriate running distance in a day before regenerating filter of DPF (MoCobee) was 200 km
at beginning, but, it was reduced to 100 km or less after a few days operation.

(2) Time required to regenerate filter at the beginning was 50 minutes as prescribed, but after several
regeneration of the same filter, soot could not be burn in 50 minutes, and it was inevitable to clean
filter by air blow.

(3) During the test, pressure gauges, both analog and digital, did not work properly.

(4) It was pointed out that fuel consumption increased by use of DPF (MoCobeg).

3.2 Tests carried out under the Feasibility Survey

Running Test under the Feasibility Survey was conducted by installing DPF (MoCobee) to a
Daewoo bus, which is the most popular public buses being operated in UB city. The running tests were
carried out providing loads equivalent to full passengers by sand bags during winter (November and
December, 2015) and summer (May and June, 2016). Exhaust gas test was carried out for Daewoo bus
and Zhongtong bus in summer (May and June, 2016).

(1) Winter Running Test
In order to find effects of low temperature during winter to DPF (MoCobee) running test of
Daewoo bus with MoCobee was carried out in two routes, one is downtown route and the

other is suburbs route.

(2) Test of white smoke emission at engine starting in cold condition
In UB city, temperature become below -15°C in winter. To test starting engine with DPF in such
cold condition was carried out whether any trouble for engine starting would take place or not.

(3) Test of freezing filter
Porous ceramic material is used for filter of DPF (MoCaobee). When filter is kept in normal
temperature condition, vapor in air is absorbed by filter material. As exhaust gas contains more
vapor than normal air, filter of DPF (MoCobee) absorbs more vapor as exposed to exhaust gas.
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Test was carried out, when such filter would be kept in low temperature condition below -15°C,
and vapor would be frozen, weather it may adversely affect DPF function or not.

Regeneration test of filter

Soot is accumulated in filters while bus running continuously, and soot in filters should be
removed after certain running. Operation of removing soot is regeneration of filter. In case of DPF
(MoCobee), accumulated soot in filter shall be regenerated in MoCobee RE by heating and
burning soot. As a result filter could be set back to initial condition. As this regeneration is very
important operation, test was carried out if regeneration could be operated properly in UB city.

Since filter regenerating operation is carried out indoors in principle, the operation was
conducted indoor at approximately 15-20°C temperature. However, outdoor operation test in
-15°C condition was also carried out to know its possibility; weather complicate electronic parts
used for MoCobee RE could be affected by the cold conditions.

Summer running test

Summer running tests were carried out adopting the same downtown and suburbs routes of the
winter running test. Different types of size and specification of filter were also tested to find out
appropriate one.

Exhaust gas test

Exhaust gas tests were carried out for Daewoo made bus and Zhongtong made bus in 3 routes in
UB city to measure NOx and PM, and fuel consumption rate with and without DPF (MoCobee)
by providing measuring devices in buses. Measuring devices used were capable to measure and
record running speed, number of engine rotation, exhaust gas quantity, location information by
GPS, temperature and humidity in every 0.5 second.

Survey for measures on smell during regeneration by MoCobee RE

A little smell and white smoke are observed while filter is regenerated by MoCobee RE. They
come into existence when unused fuel and engine oil, which are detained by filter, are burn in
MoCobee RE. Since MoCobee RE is generally used in outdoors, there is no such problem in Japan
and in summer in UB city. However, in winter it is better to eliminate smell and white smoke
during regeneration of filter. To correspond to this issue, an electric heater method, by which
heating is made to the level that constituent of smell and white smoke would be burn out or
desegregated, was introduced in the survey.

Survey of air filter condition

To study impact of air filter conditions on black smoke in exhaust gas, black smoke quantities
were measured using Daewoo bus, which was used for running tests, at the automobile inspection
center of UB city transportation department. Result shows there is 10% difference of black smoke
quantity between new filter and used one. In summer, dust, and pollen and seeds of plants are
flying in air due to strong wind. Therefore, it is very important to keep maintaining filter properly
during summer. Further, effect of air filter condition to fuel consumption was checked.

Test results



The tests have been carried out for the items and methods explained in the previous section 3.2 and
the results of the tests were discussed hereunder.

(1)

)

3)

4)

®)

(6)

Winter running tests

The results of the winter running tests showed that when running distance reached to
300 km, filter internal pressures in both routes did not reach 30 kPa, which is the
pressure value when DPF filter should be regenerated by MoCobee RE. Thus a bus could
run whole day without changing the filter.

Results of the test of white smoke emission at engine starting

White smoke due to moisture vapor in exhaust gas at engine starting in a cold air was observed in
the tests, but white gas quantity is normal and color is the same as exhaust gas from other vehicles.
Accordingly, there is no trouble of white smoke by using DPF.

Result of the test of freezing filter

Test result showed that there is no rising of exhaust gas pressure, and in running test there was any
soot dust observed in latter part of filter and filter was normal without any damages. Therefore,
even though a DPF (MoCobee) filter is frozen due to extremely low temperature condition in
winter, no adverse effect to the DPF may take place.

Results of regeneration test of filter
Results of regeneration tests showed that no soot was left in filters, and it was confirmed that
regeneration operation could be properly carried out in any season, and both in and out doors.

Results of Summer Running Test

As results of the summer running tests, it was confirmed that bus could be operated more than 300
km a day without changing filter as same as the winter running test. As for size and specification of
filter, it was defined that standard filter (CT3), which was used for the winter running tests, was
most suitable in UB city condition.

Results of the exhaust gas test
Test results were shown in the following table 2.

Table 2 Measurement Results on NOx, PM and Fuel Consumption Rate

Description Zhonton Bus Daewoo Bus
Test Item NOx PM F. Consumption NOx PM F. Consumption
(g/kmiton) | (g/km/ton) (L/km) (g/km/ton) | (g/km/ton) (L/km)
without DPF 1.315 0.142 0.499 1.472 0.066 0.377
with DPF 1.294 0.006 0.494 1.414 0.004 0.393
Difference -0.021 -0.136 -0.005 -0.058 -0.062 0.016
Change Rate (%) -1.60 -95.77 -1.00 -3.94 -93.94 4.24

Source: Prepared by JICA Survey Team

(7) Result of the survey for measures on smell during regeneration by MoCobee RE




As a result of the survey for measures on smell during regeneration by MoCobee RE, white smoke
and smell were eliminated by re-heating gas emitted from MoCobee RE. Although a very low
smell is observed by the method, it was confirmed that such smell is not a level, which affects
adversely to environment.

(8) Test result of air filter condition
It was confirmed that black smoke as well as fuel consumption was reduced by carrying out timely
and proper maintenance of air filter. The fuel consumption was reduced by 6.7% by changing used
air filter to new one.

3.4 Challenges of Introduction DPF (MoCobee)

Effect of maintenance conditions of air filter for discharging black smoke in exhaust gas is discussed
above. As for the engine oil, it was made known that they have practicing adding engine oil only
coming down quantity for a year without changing all once. Thus, JICA team conducted filter clearing
and change of engine oil. Result proved that exhaust gas pressure was reduced, which means filter can
be used for longer time, and ash content in soot was reduced to 1/5 of one without changing engine oil.
By regenerating filter repeatedly, ash in filter is increasing. It is understood that more ash in filter, less
function of filter to clean exhaust gas. Removing ash from filter shall be carried out periodically, at least
once in a year in Japan. If ash quantity detained in filter in one regeneration operation is more, a filter is
plugged up early. Therefore, it is important to reduce ash quantity to be detained in filter.

It is evident that engine maintenance is inevitable in addition to proper operation and maintenance of
DPF (MoCobee) to reduce black smoke of diesel route bus, taking above facts into account.
Accordingly, system of engine maintenance shall be established for bus operation firms to introduce.

Chapter 4 Proposal For ODA Project
4.1 General Description ODA Project

Based on the positive results of the Feasibility Survey, Comotec will propose “Verification Survey
with the Private Sector for Disseminating Japanese Technologies” of the JICA scheme, and the title of
the project would be “Verification Survey for disseminating DPF on Reduction of Black Smoke in
Exhaust Gas of Diesel Route Bus in Ulaanbaatar City”. It is proposed to organize Steering Committee
of which member shall be Central Government Ministries and UB city agencies relating to the subject,
and JICA Survey team, and JICA Technical Cooperation Project. As implementing C/P organization for
the Verification Survey, UB City administration including Strategic Policy and Planning Department,
Transport Department, and Department of Air Pollution Reduction. (former AQDCC).

As the result of the Feasibility Survey, it was confirmed that DPF (MoCaobee) was effective to reduce
black smoke of diesel public bus. However, the Survey was carried out for only one bus out of 1173
nos. being operated at present in UB City. Through the implementation of the \erification Survey more
number of tests of buses in different makers, operation period, operation and maintenance conditions,
etc. should be carried out to affirm the effectiveness of DPF (MoCobee). At the same time, extent on
reduction of black smoke by conducting proper maintenance of engine and air filter shall be clarified.
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Thus, advantageous effects of DPF (MoCobee) for reduction of black smoke shall be understood by
officers and public, and disseminated.

4.2 Development Challenge Requiring the Product and Technology, and Anticipated
Achievement

(1) Development Challenges

It is one of the urgent and important development challenges to reduce health risk of public in UB city
by mitigating black smoke in exhaust gas of diesel route bus operating in the city, and it was confirmed
that DPF (MoCobee) is effective to attend the challenge through the Feasibility Survey.

At “Mongolian National Meeting for Countermeasures on Air Pollution” held in May 2016 and
“Assembly of North East Asian Cities” in August 2016 in UB City, Comotec delivered presentation on
effectiveness of DPF (MoCobee) and demonstrated the DPF (MoCobee) with a bus installing it. The
function of DPF (MoCobee) was well appreciated by participants.

Source: Prepared by JICA Survey Team

Photograph 4-1 Presentation and Gauze Test at Mongolian National Meeting for
Countermeasures on Air Pollution

Source: Prepared by JICA Survey Team
Photograph 4-2 Comparison of Gauze Tests (Left: without MoCobee, Right: with MoCobee)
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1. (2) JICAD A

A3

Source: Prepared by JICA Survey Team
Photograph 4-3  Presentation and Demonstration in Assembly of North East Asian Cities

It is expected that early implementation of “Verification Survey” could achieve as countermeasure to
reduce black smoke in exhaust gas of diesel route bus. The development challenges to verify the
proposed products and technology to utilize DPF (MoCaobee) for reduction of black smoke in exhaust
gas of diesel route bus in the stage of “\erification and Dissemination Survey” are anticipated as
follows:

(@) Operation and Maintenance manual shall be prepared, and dissemination activities through
training and workshops shall be conducted so that route bus operating firms could understand
function of DPF (MoCobee) and acquire proper skill for continuous operation and
maintenance of it.

(b) Dissemination activities of engine and periphery maintenance such as air filter cleaning and
change, and periodical change of engine oil shall be carried out providing appropriate
maintenance items in workshops and training sessions.

(c) Study on installation of DPF (MoCobee) to other diesel engine such as trucks, construction
equipment, generator, pay loader, etc. is carried out.

(d) For future dissemination, study on legal provision, control method of laws and regulations,
MNS (Mongolian National Standard), preferential treatment, subsidies, and so on to
introduce DPF shall be conducted.

(2) Anticipated Outcomes

The following outcomes are anticipated by implementing “Verification and Dissemination Survey””:

(@) Outcome 1; Bus operating firms in UB city well understood function of DPF (MoCobee) and
they can utilize DPF (MoCobee) continuously.

(b) Outcome 2; Other possible measures to reduce black smoke such as engine and its peripheral
maintenance are carried out.

(c) Outcome 3; In addition to diesel route buses, possibility to install DPF (MoCobee) to trucks,
construction equipment, generators, etc. are studied.

(d) Outcome 4; Preferential legal provisions to treat buses equipped with DPF for reducing black
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smoke are studied.

4.3 Challenges and Measures for Formulation and Implementation of “Verification and
Dissemination Project” under Japanese ODA

Challenges and measures for formulation and implementation of verification and dissemination

project under Japanese ODA are summarized in the following Table 3:

Table 3 Challenges and Measures of Verification and Dissemination Project

Challenges Collected Information Countermeasures
Condition of social | Amount of black smoke | Standard operation manual will
infrastructure  for  utilizing | emission is differed depending | be prepared for DPF treatment
proposed products and | on engine maintenance | and engine maintenance, and

technology was identified by the
survey

including filter cleaning and
change of engine oil, etc.

trainings shall be provided to
follow manuals by workers.

Providing Land for the Project

Each bus operating firm has
garage and service shop and
space for regeneration by
MoCobee RE is enough.

Bus firms are ready to provide
regeneration space including
exhaust fan.

Recognition and

Standard

System

As no recognition system and
standard are available, there is a
possibility of launch by poor
products not satisfy recognition
standard.

As only effective products to

satisfy standard could be
launched, MNS referring
to "Diesel Vehicle
Regulation” similar to

Japanese shall be proposed.

Staff Availability of C/P side

Technical staffs, who can
operate devices required for air
pollution measures, are not
enough.

Strengthening of technical staff
under JICA Technical
Cooperation Project has been
implemented. Such staff shall
be intensively utilized.

Source: Prepared by JICA Survey Team
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