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Overview of the Development of WLTC and Application for the Random Cycle Generator
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Fig. 1 Examples of the fuel efficiency under the JCO8 mode and the WLTC mode?
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Fig. 2 Influencing factors on fuel consumption and emissions
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Fig. 3 Overview of the cycle development process
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Fig. 4 Regional weighting factors
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Fig. 5 Example of Unified distributions
(Speed-Acceleration distribution / Short trip duration distribution / Idling duration distribution)
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Table 1 Cycle duration based on traffic volume

[Traffic volume in million vehicle-hour]

Low Middle High | Ex-High| Total

EU 23338 | 12,444 | 15,748 | 16,380 | 67,911

Us 15,898 | 22,578 | 29,541 | 21,254 | 89,271

JP 11,126 6,157 1,164 328 | 18,775

KR 4,053 1,838 2,087 443 8,420

IN 15,629 8.466 5.641 64 | 29.800
World-wide 70044 | 51,484 | 54181 | 38.470]| 214,178
propotion 0.327 0.240 0.253 0.180 1.000
[ Cycle duration | 589 | 433 | 455 | 323 1800
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Fig. 6 Determination of Short trip duration
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2.5 WLTCE— F1IREDRIEH L UIEIE (Step 4)
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Table 3 Overview of the cycle modification for the Class 3 WLTC

TRIEENS
1st774 RU> 2 B5RS T—ANR=2DOHIUMEISAN 1FCEE
1st>3— by F—AR-ZONRERE (AN 3— MY FCEE
Extra highJz—X FEITRRESEVS3— MY IAZEE
I ELEAES FT—AR=RICEDEDF 2128, NIEREEZSARCE{E
RIS IR S ETOAY OV % TBIz8, HaRE(ES.31km/h/sELT (CHIPR
Eerl - IR FHEREE TORERE T E ST DHRICEE (F12km/h(EETE
HRIRERE 2 ) WHRRE LB ZEEEL, B RREIR G EE
140 10
1z0 5
_ 100 0
™ — 5 §,
: |
zj M
a

u} 1000 1200 1200
Time (=)

Fig. 9 WLTC driving cycle Version 5.3 (= WLTC Class 3b cycle)
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Table 4 Characteristics of the WLTC
Cycle Driving Average Max. Max. Acceleration | Deceleration . . . )
duration distance speed iz S acceleration | Deceleration 2R ratio ratio Cruise ratio | Idling ratio | - X* value
Parameter
s km km/h km/h km/h/s km/h/s mis? % % % %
WWW database - - 19.8 60.0 - - 0.192 275 25.4 22.7 245 -
LOW WLTC v5.1 589 3.09 18.9 56.5 5.3 -5.3 0.205 28.4 31.1 15.8 24.8 0.586
WLTC v5.3 589 3.09 18.9 56.5 5.3 -5.3 0.205 28.4 31.1 15.8 24.8 0.586
WWW database - - 384 80.0 - - 0.188 31.4 275 28.8 12.2 -
MID WLTC v5.1 433 4.72 39.3 76.6 4.6 -5.3 0.189 37.9 29.1 22.4 10.6 0.751
WLTC v5.3 433 4.76 39.5 76.6 5.7 5.4 0.196 36.0 30.3 231 10.6 0.650
WWW database - - 58.0 110.0 - - 0.156 31.3 27.2 35.5 6.0 -
HIGH WLTC v5.1 455 7.12 56.4 97.4 5.7 -5.4 0.122 28.1 27.0 38.5 6.4 1.137
WLTC v5.3 455 7.16 56.7 97.4 5.7 5.4 0.132 29.0 27.7 36.9 6.4 1.008
WWW database - - 86.8 194.7 - - 0.108 25.7 234 48.9 2.0 -
Ex-HIGH WLTC v5.1 323 8.25 92.0 131.3 3.7 -4.4 0.125 37.2 32.2 29.1 1.5 2.678
WLTC v5.3 323 8.25 92.0 131.3 3.7 -4.4 0.125 37.2 32.2 29.1 1.5 2.678
- WWW database - - 45.9 194.7 - - 0.167 29.1 26.0 321 12.8 -
otal
(L-M-H- WLTC v5.1 1800 23.19 46.4 131.3 5.7 -5.4 0.148 32.2 29.8 25.5 12.6 0.681
ExH)
WLTC v5.3 1800 23.27 46.5 131.3 5.7 5.4 0.152 31.9 30.2 25.3 12.6 0.609
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HEARBR LB PH O ZZ IR, RIR, KRR EOEELZ T D120, UL REHcB T 25N> THE
METE D EIFRS722. 2oz, RDE BB T 72RO 2 FIEEO BV v U XA T A —F %
i O TERIICAT 5 FBe & LT, ISR Dk x 2kl il L 72 2R EfTY A 2 ve 7 02
LIZARCT 5 Random Cycle Generator (RCG) A7 H L 727Hli 23D H 40T JART 2BV T WLTC
T— MERFEEZSE L LT, RCG DR EZIT-729 DT, ZOMBEIZONTHENTS.

RCG DBZEIZHBWTIE, WLTC € — RERFIEDZ 2 &AL LT, RDE B BRICHH X 572012
FITLU N OB RE N BN S A7z

(1) HEEXyOLEHE (K : 40 km/h LLF, #5# : 40 km/h #8~70 km/h LR, @ : 70 km/h )
Q) YA 7 VB O RRERYERTIE (90 43 ~120 43)

(3) va— N MU v FEEHEEE /34 O AR RE OB

(4) #5-RE IR o PR L =R O FHIERERE DB (KK : 25+10%, T : 30£10%, ik : 45+10%)
(BG) T A LD (S a— b Y v TEROFME &2 35K)
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RCG TlE, FEBETT—FX—2Z{LE (40km/h LLF) , Hi#H (40 km/h H8~70 km/h LA F) BI O
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RDE 5B ClI &l B i O BB RN ED SN TV A 720, BT 28 E NG 2Bk T 5. v a—F
FU s FBITBEE L 35T B EITT — X = AO R ETHEE TR 5 Z L TR S, B
A 7 L, WLTC E&— RERRITIE & FARRICSHERIC BT 2 R ETT —F X—An b Lz a— b
N T EMAEDED ZETERTH. £, BEBEESMNOROIZEEE 72D a— b N v 7Rk
MHEES%DOHFAD Y a— s N v 72 EMETHI LT, BRENDHa— b N v 7OMAGDE A
R, TUALMEEE LEERETYA 70 E Lz (Fig. 11) . 728, RCG Ti, FEKEITTEEICHIL
Lizva—hF RN w7 %27 0 X AHAEDELZEEZEME LTS, WLTC £— REKEED X 9
ZEATRIE R 7 — Z R—=ZADONYEEIZE DT D 8FE (0 A ZRE O H/IME) 13T TW7R0.

Fig. 12 (ZBH% L7 RCG % HWNTARL L7 ISR D Bein 5 3 O FEKAEITH A 7 (RCG1, RCG2
BEIORCG3) Zand. A LIz A 7303 e RDE BRERORNLE/: & L TESD B AL TV D ISR
(RPA EHEXNINEED 95 X—k % AL (va95) ) OEMHZRE L TWVD I ENRMHERTE D,

IO AT NET ¥ U HATEA—ZRMITTET LD NOx g &% Fig. 13 127, Ak
I%, WLTC &— FORERIEE Th 5 23 CEREL THEM (> b)) SR TER L. RCG3 2o\ TIE, X
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B, IERENRKEWVIEEBMT 2N HAOND 2 E0nD, £V FHIZL > TRES BT D Enbhr
%. ¥72, RCG3 & RCG3 (15 C) Dtig/nG, BREGIRECHMBEHMCIREE, =7 2 AR £ NOx Hk
HEICHELZ MFTTZ N5,

Uboztnt, RCGEZHWDZ LT, ERAERE LI-Ex 2 ETRFICB T 20 A2 vy 5 A
T A= F R THFEICFHI TE D AlReEN S 5 Z L ARSIz,
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Fig. 13 Comparison of NOx emissions in each RCG cycle
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