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#* 2 ABRERRE T

en;rsatt'on 2nd
Fuel Diesel g BDF'I generation
(IS No.2) Waste cooking HVO l(al\?g;BTL)
oil FAME
Density
(15 deg.C) [glcm?] 0.8275 0.8849 0.7797
Kinematic 3.777 4.689 2.985
viscosity [mm2/s] (@30°C) (@40°C) (@30°C)
Flash point [°C] 66.0 115.0 88.0
Cetane number 57.2 52.6 88.2
IBP 170.0 284.0
Distillation | 10% 212.0 345.0
temp.
[°C] 50% 282.5 354.0
90% 332.0 359.0 293.4
Cc 85.9 76.7 84.4
CHO
[Wt.%] H 13.9 12.2 15.3
o) 0.2 11.1 0
Pour point [°C] -22.5 -15.0 -15.0
Sulfur content 48 33
[ppm]
Lower heating
value [kJ/kg] 42850 37000 44070

#* 3 ABRERE T

Vehicle type Cargo truck
Max. pay-load [kg] 3000
GVW [kg] 6260
Length [mm] 6510
Width [mm] 2185
Height [mm] 3045
Engine type N04C-UE
Displacement [L] 4.009
Max. power [kW/rpm] 100/2500
Max. torque [Nm/rpm] 392/1600
Transmission 6MT
EGR system Cooled EGR
Aftertreatment system DOC, DPF
Adapted regulation 2005 regulation
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JEO5 mode
Half-payload condition
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WIZ, ) — 7 FERIAAN , OHEHIC KIE 9IS
THAEL. M2BLO3IZRTLIIE, BHEC
B, a—/LREE (1 61y —2) Lo 20F
MY —27 &0 BN, ODPEHENRE V. Z D
Mz Ty Y U HREIREON , OB L ONH ; OHEH 28]
MOIRNT LTz, ZORER%E, K417 3. WTho Y
— 7B REIZRB W TChH, TV hAEI. 6 0 E TON
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hREN. 6 O FORECIE, AMBLEREIMEL, ikt CoON
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3. 2. GHGHHETON,OB&UCH DEHEEE
X612, AH, BHEBIOCHEHDOT VU MhEh5M:
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EIRA R L2 XOCHGTIZEDSHCO,, N,
OB LU CH,nHHEIG (CO MREIC LD EEL
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JC08 hot / / GO, Nzojr 1CH,
slope 0% [l 99.77 0.19 0.05
Jcos // co, N20+ | GH,
slope +2% ({ 99.80 0.19 0.01
Joos // co, ‘ Nzo% LCH,
slope —2% i 99.72 : 0.10 0.18
1) o, N2O | CH,
JC08 cold // 99.28 ‘ 054 To1s
y |
JC08 cold // CO, ‘ N0 ‘ JCH,
2h soak (( 99.42 0.42 0.16
0% 98%  GHG(%) 99% 100%
R N W . NS 3N Ny I N S
(a) AT U v FHLA DR H % 7 H 4720 0 — 7 KRl BlAREh S R
\y T T
o8 o co, MOlLon Rk L (2, vy 2 BERAIAN 4 0 %RBIFET
slope 0% 99.74 0.23]/0.03

ol o, D&MD, REROI— L RRE— b (V=2 6
0221002 pLpapl b3 6 BERILAN) SRER Gl SRR A R T
OO s vz L atbs. T, GHGHRHIEOFEC
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slope +2%

CO,
99.77

I
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Jco8 // co,
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|

slope —2% 99.72
- - ot on, 1L, WY — 2 2R L RS L 7 D,
ce 9064 0.33 ! 0.03 4. FLH
o = R vy s SR AN, OB LCH, 11, il
0% 98% 99% 100% PEREEICRATT 5 Z LD, FEREITIZRVW THLE
GHG(%)
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o 7/ — o, : N0 I che L, GHGHHEZFHIT 2 72 D ERITIEIZ OV T
I 99.79 °'2°t 001 BRI, ZOREE, UTORNRHLNE 2T
o | ] oo gﬁﬁ—{m (1) BN Tl 2 %48 2 5 ARLOIKRIE
1608 ;W G o Il one 1 OWRETHY, EXHTOGHGHHROHIINL
slope —2% | 99.85 | 0.11 | 0.04 1 %ﬂ%{ﬁﬁk%{,ﬁ”éﬂfl L%ﬂﬁﬁ%@i%b \Tii, JEFI:%@
JCO08 cold 7/ oo 2 | ‘ oas [oos EIAEELIMBREBMA L THINEEL S,
e T | T on (2) EIEY —2 TN, OMHRAHIAT 5 2 &, &
2h soak 98.40 1.57 0.03 \-{%Hﬁ EREIZBWT Y —7 2 H%‘:F’Eﬁﬂ%\zﬁzﬁ 40 %ﬁ
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< WHOEBETH 0. 4%V COy  smpmety (552 %) —HEHH A BRSO R K
ITER A DR > TR FEEREINT 5. 7277 L BT UL R T M A R, E B

L, 2%&HALAROKEILL 0%RETHY, & szavee yol. 38, No. 6, pp. 229-234 (2007)

X TG HGHEH BRI 1 Y%A & HER S (2) PRTR Ji§ Mk e D2 5 A% b B k), A

5. INHDOT LD, EHEEEEKIZBV T, Rk 3 [ B B S R

IS AR A S E LI URA R L Ch LN e &2 5. http://www. meti. go. jp/policy/chemical_managemen
V— 7 EFENE, N,OfEHIC K& 8% MiF4 2 t/law/prtr/hl4kohyo/todokedegaisanshutudata. htm
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e Sl Vol 41 No. 6. op. 13911596 (2010)
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ISOERRERAE, /A AL OB AR EIZOW TR G
IRRIRDMECTH D, T O CElREEOSETED
1 2oThirTa KT A 7ILHHER, EHBREDONT
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= (NI v rpxa R4 THEoRERE) Qs
FDd Tma KT A T OdOEIEINEE | 12z
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CO, HITHzh R 2 3l L7z, 7« —E N H B
PR T AGHAIS AT DA FEH L, Tt — R &
TR TE E R R A AL S GEITL, CO P,
NOX HEH 24 5l L 7=,

2. HABRAEL I UBTFE
. HREMES I VEHEGFHARENO R TL

WA R— IR ETF
i FIE

& LICHRBRE M OFE %2, 1 ICAMZE TH W E
HEUPE T AGHAIS AT KA oRd, RS R 11T
NI, ZEREE, PR, SRR 3 R ERRE L
MENICREBELTZZ I NOKEB IR Y = A ]\ z
Ko THEBLPHE U, HHIPE T A L& 2 i
SENIZHEHIL, CO, NOx, CO, THC OfEHEAG
W7, F7- GPSIT &2 HMELEFHI, ECU F52>
SHMEE, = Y RO BT,

B P AEATREOHEH T A 258 A2 ftr 3 5121, B
DN AEATIRPLZ R T 5 Z ENEETHD, 2T
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I, ZEOSOBRBELEZY YA akrHd g bk
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#* 1 ABRERE T

Vehicle weight 3430 kg

Maximum pay-load 3000 kg

3975 kg (No-payload)
4795 kg (Half-payload)
6505 kg (Full-payload)

Vehicle weight
at the on-road testing

Transmission 6MT
Number of cylinders 4
Engine displacement 2.999 L

Compression ratio 175

Max. engine power 110/2800 kW/rpm

Max. engine torque 375/1600 Nm/rpm

EGR system Cooled EGR

Aftertreatment system DOC, DPF

Adapted regulation 2005 regulation

On-Board Gas Analyzer
:?PS

Video Camera

/Gyro Sensor

Load Tank

A : /6\
Exhaust Flow Sensor
(Pitot tube)

I
Height Sensor

X1 HEIUEHI AT A
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2. 2. BEETHBRIL— S IUEEBRAZE
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3. HEBER
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ROVHEEIIZ SO NEL D, ST 2R T
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| EINEDRER A LR K 2 Th D, RTORER
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T TCIEFRFEOAERDPHER I TNDD, SADDT
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THEFEENED T ORERE 2T,

# 3, X4 1 EREESMIC BT 2R R A T,
PREHAGCTHLTA RV VT ARy, BdOTv7 b
T, S0 T 7R DERC K HRELER R
MWRON, TA R U7 A by 7T & HIRE TS R
Dibm, FAAFEEOEGT A R T A by
7, RO T NT Tl ER & RS RS
ENDHHLOD, S0 T 72/ TIMEEEN T
Do ZIUTZEMEHSMECOME LRI L TH D,

4, X5 ISR RS R 2R T,
EFTHEEOERNORDLE, T4 RV T ARy
7, RO T NT Tl ER & R A R
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K2 BEERTVEFERRF ORGSR CERHESAT)

No-payload Normal Idling Early Gentle
Condition Driving Stop Shift-up Acceleration
Total Driving Time ¢, [s] 4101 4167 4158 4225
Average Speed v, [km/h] 19.5 19.1 19.2 18.9
x:g:;z ?]efwwl/oﬁr':;:; 272 27.0 268 26.9
Fuel Consumption E ot ora [a] 2070 1640 1975 1968
Total CO, Emission Ey, ., [9] 6535 5179 6242 6213
Total NOx Emission Ey,, ., [9] 28.8 22.3 28.8 16.1

3 KEEEFERRFORE CPREREST)

Half-payload Normal Idling Early Gentle
Condition Driving Stop Shift-up Acceleration

Total Driving Time ¢, [s] 4489 4659 4619 4444
Average Speed v, [km/h] 17.9 17.2 17.3 18.0
’:t'z;agiji'; iefwf’ﬁ::;:; 245 26.0 26.0 254
Fuel Consumption E/"‘me, [a] 2386 1920 2024 2058
Total CO, Emission E, ,,, [0] 7541 6067 6407 6505
Total NOx Emission E ., [9] 35.6 317 32.7 19.3

F 4 KIEHEEREROR R (SREESR)

Full-payload Normal Idling Early Gentle
Condition Driving Stop Shift-up Acceleration

Total Driving Time ¢,,,, [s] 3894 3903 4032 4067
Average Speed v, [km/h] 20.6 20.6 19.9 19.8
Ao speedlo vy | e | ams | e 24
Fuel Consumption E i torat [a] 2714 2401 2740 2936
Total CO, Emission E, ,, [9] 8619 7543 8700 9291
Total NOx Emission E .., [9] 56.7 55.6 48.8 31.8

LOD, RoDOTT N7 v, ST 7 'ATIE
YL DRER L Ip oz, ZAUTHEEENE- 0O
TV TNTREDEWEKEZHT 52 &
DRREREZZ BID,

3. 3. EEEHZEDELA CO,HHE - NOx #iHE
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:}j]z;jj%i Ecoz,WRT% S TOVNOx Tjklﬂ$ ENOx,WRT 77‘8/7‘\"@‘0 ?»‘:?

2\ R LT— 2R TD CO BEHE: Ecosiom, NOX
HEHE Evovow PIEHIETEXZBE, 74 KU v
TANY T, BOOTT7 N7 w7, SA00T 7181
28D COPEHEAHIET 5 Z LN AIRETH D, —F

Fuel Economy Work
E [km/L] W, [kWh]
15 15
112 Condition
10F ggo 9.31 9.35 410
7.65 7.71 7.76 7 44
[1 Normal Driving
5F 45 | = Idling Stop
Il Early Shift-up
Gentle Acceleration
0 0
3 BIEESIEEMRFOMRE:, AR (2SR
Fuel Economy Work
E [km/L] W, [kWh]
15 15
Half-payload
Condition
10F 9910505 | 952770 952, o 110
7.75
1 Normal Driving
5F 45 | 3 Idling Stop
Il Early Shift-up
Gentle Acceleration
0 0
4 g7 IESEMRF O, g (HRRET)
Fuel Economy Work
E [kmi/L] W, [KWh]
15 15
Full-payload
11.3 11.410'8 Condition
10 —110
1 Normal Driving
5F 45 | 1 Idling Stop
Il Early Shift-up
Gentle Acceleration
0 0
5 EERTEEMBFORE:, (FE (SRS
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B3N L3005, ZHUIRDDOV T N7 v 7%
Tl L72BRITiE, = o Ll R ) S SR & L
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952 LT, EGR RO Ik 2 HT 2 2 & L7n
D, NOx DHFBZhEIRBEE LW e L& bivd,
FSADOT 7 vNVEIE LTS EIZE, v— ME
%) NOx HEHi=, NOx HEH=REE L OE S KE B
LTSI ENIND, ZHIEISADY T 7 'O
EIZL Y, EGR HDO@EWMET ¥ by Ol %
ZHTHZ L E720, NOx HEHEZIIA 5 Z LN TE
7‘:7‘1&32:%2 bivb,

(FEHAR R B 1T 2 A5 i lis 518 C O BT R
é.f: D D — ) CO, HEHE, NOx HEH &I LW
BN Y720 O CO, PEHIERE LUV NOx HEHHE
Y, TARV T AN T, BROOTT NT v,
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Route-averaged Emission [g/km]

NOX Eyopxrr

Route-total Emission Ratio [g/kWh]
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[INormal Driving: Il Early Shift-up

No-payload Condition
| bay | [Jidling Stop Gentle Acceleration

6 FIEEIEEMRFD CO, HEH R, NOx HEi&
(ZEREHERAT)

Route-total Emission Ratio [g/kwh]
NOX Eopwrr

Route-averaged Emission [g/km]

NOX Eyopxrr

COZ ECOZ,X,RT COZ ECOZ,W,RT

1
w

31000
800 Toz 739
338 2 625 20 3.74
272289298 | 600 [ ) 3.2734
142147
400 | 2.19
0.87 {1
200
0 0
— [ Normal Driving ; Il Early Shift-up
| Half-payload Condition | . .
[Jidling Stop Gentle Acceleration
= N N N = =,
7 FElLFVESENREO CO, PEH A, NOx HEH &
BN V= =S
G
Route-averaged Emission [g/km] Route-total Emission Ratio [g/kWh]
CO, E oy xar NOX Eyyo x rr CO; Ecopmar NOX Eyo war
31000
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— [INormal Driving: Il Early Shift-up
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8 LT EFEMIFEO CO, HEHE, NOx &
(AR

ST 7 BMIED CO, PEHEHIEEN R 2R
LM LFRUTHD, £72 NOx HEHHEIZOW T,
TA RV TA My AZEDED L, BODOTT T
v T OHNIRMEE A ETELS, SAb0 T 70T
LV RESHETE D, L) FE R TZergRsct & [
BROMEm Z R LTV,

WAZ[X] 8\ BRI H 1T D AEilis 7 1k CO BT
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1
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1
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DT 2600, BoDs 7 BTy 7Tl ER
EEDLRWER LD, 15000 T 72T
PEH ESEINT 2555 & e o 72, —J7, NOx HEH BT,
ZERERSRIE, ARG & b U ORI B B
KTpoTWD I ERMNDN, BHEEIROFER & ik
LCTA RV T AT, BROOVT T v, 5
DV T 7R, WTNOBAIZHIED LTz, FRHZS
AN T 7T XD NOx HEHEDHRRhRIL, 22
FEEL, PREESRIE L RIS Em W2 &3 T,

3. Lo
(1) 74 KU 72 Ny 71E, WO (22
Fefl, SRR, AR 2BV T Co, PEHEH
W, NOx HEHH BN FRECTH > 72,
BODOT7 NT v 7L, ZERER - PRSI T
CO, HEHEHIR OB 8 5 73, NOx HEH EDH
DR\, F T DFERERIE Tl CO PR Rl
AL LRV, TR P U RERR O AR b
NI IEVERE ST 5720 B2 bhvb,
ST 7MY, ZEERTS X OERERO S
Tl CO, PEHEHIOZNIRITIM A, =iy NOx HE
HHEHRBGHRD L B iz, SFERECIE CO, HE
HEITE(LT AR E 2o 72hy, T3 CO, HEH
ENLAEVME= > ML fE A 2 T
Bl THD, 7272 L ZOEIE EGR RN EWN
TR D7 NOx HEHEZ M2 5 Z LN TE 5,
Ihboxa R4 7B F1ED CO, HEHE,
NOx HEHEAZ X D 20R1T, A CRlR L7z
HAHLH RS HE IR &3, ARBFZECRER L 73R
Bl & R CHEH AT AR, RERER A8 LT
LHEM THIUTR EEZEZ BID,
FERMIIZ OBD BUSZENH— LI hiuE, =v v
UEAREEAE =4 ) 7 LT, CO, NOx HEH
BEAHIRT 2 EliRE R T A NICH/RTE 2 Hif
DS R R D B FTRE L B 2 B LD,
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4. BEHE
(1) INigEs, BEVEEAr S PR SAIMEE, No.66-08,
pp.1-4 (2008)
Q) RiEzauy—-%F U7 ¢ MH HP, http/www.
ecomo.or.jp/environment/ecodrive/data/truck-nintei.pdf
() RS, HBYVETSCE, Vol39, Nos,
pp.163-168 (2008)
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1.1 C &I

TSR EEPH DT R L XD 1 /3 TR 2 M T 5 &Y
HEVEOHFTH, FrCREREEY HEE U, EE
H) OB RNVFEREEN TN D, EfTICNE T
FNXNREVEEFOFEL EV) FTET—F0 Ny
T VMEREEORE) HIREN < TV v K (LL
T, HEV) ESBEM T E LTETFbND, L
L. BURO HEV A7 ATk, FitE - {5 1L OBEE NS
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Route map of measurement on highway.

Table 1 Road conditions in this study measurement.

Mark Point Conditions
A Chofu IC
Normal
B Miyakezaka JCT
Heavy Traffic
C Hakozaki JCT
Normal
D Kohoku JCT
Normal
E KumanochoJCT
Tunnel
F Ohashi JCT
High HD ratio
G Hadano-Nakai IC
High HD ratio, Up hill
H Gotenba IC

HD ratio : Ratio of heavy duty truck
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Fig.4 Deceleration of an actual vehicle and
simulation results of BAS activation
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Non-Priority road

Fig.5 Emergency situation at the target intersection

M

Fig.6 Number of collisions in emergency situation

Fig.7 Number of near-miss incidents in
emergency situation
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