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Abstract : This paper analyzes the impact of environmental and gross vehicle weight conditions on the
energy consumption efficiency of various vehicles. The promotion of vehicles with high energy efficiency is
becoming a crucial factor in achieving greenhouse gas reduction targets. This study measured the energy
efficiency of various vehicle types and conditions using urban and highway driving modes. The results
showed that energy efficiency decreased across all vehicle types under both conditions with the impact of
low temperature being greater than gross weight condition. Notably, hybrid vehicles exhibited the largest
decrease at low temperatures, but the smallest reduction under gross weight conditions. These results will
serve as fundamental data for policies to promote the distribution of eco-friendly vehicles in Korea.
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Fig. 1 FTP-75 mode (Urban test mode)
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Fig. 2 HWFET mode (Highway test mode)
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Table 3 Specifications of test vehicles

A5 Al AU Table 1, WE7hs 2470 Veide] vy - -
A0S Table 20 thekh ik Spec.
Injection type |  MPI MPI+GDI GDI
= = ‘ Displacerrent(cc) 1,598 2,497 3,470
Eo e Mix power (ps) | 123/6,300 | 198/6,100 | 294/6,400
5 15 Max torque | 45 74 500 | 25.3/4,000 | 36.2/5,000
(kg-m)
— "°3'E$T°'1'L%'3te' RQEEE%%EM ‘M:x':f%';;;&ﬁ‘fSMul‘ipue Curb Weight 1,250 1,635 2,000
e I e, e Gross Weight | 1,575 1,960 2,585
’ n @ = Tire 195/65R15 | 245/45R19 | 235/60R18
Type/Year | Sedan / 2023 | Sedan / 2023 | RV / 2021
o Compact WD Control Cabinat (a) Test Vehicle (Gasoline)
Fig. 3 Schematic diagram of chassis dynamometer ;
g er Y o Vehicle Va4 V5 V6
pec.
Table 1 Specification of the chassis dynamometer @mnon type| CRDI CRDi CRDi
Displacerrt (o) 2,151 2,199 2,157
Catergory Specification Max. power (ps)| 194/3,800 | 177/3,800 | 202/3,800
: ; Max torque [45.0/1,750~|44.0/1,500~| 45.0/1,600~
Roller type and Single Roll 48 inch q 2 ’ >
diametor (MIM type) (kg-m) 2,750 2,500 2,600
Inertia weight 1,000 ~ 15,000 Ibs Curb Weight | 1.800 2,240 2,100
: Gross Weight 2,255 2,825 2,905
Maximum Speed 253 km/h Tire | 235/60R18 | 215/65R17 | 255/50R20
Speed + 0.01% F.S.
peed error ° Type/Year [SUV / 2023| RV / 2023 | RVOTUek) /
Torque error + 0.01% F.S.
(b) Test Vehicle (Diesel)
Table 2 Specification of the emission analyzer Spos, Vehicle V7 V8
Emission| Method Range I;lerrl)eea;;%ﬂ?gd Injection type GDI GDI
THC | HFID lo~300 C Displacement (cc) 1,598 1,598
~>% ppm " % of full Max. power (ps)|  180/5,500 180/5,500
CO | NDIR | 0~500 ppm | Withing +2% of fu Max torque
scale Koo 27.0/1,500~4,500 | 27.0/1,500~4,500
CO, | NDIR ~6% (kg m)
Curb Weight 1,650 1,775
Gross Weight 1,975 2,100
2.3 A xI=F Tire 245/45R18 235/65R17
B Ao A= sbgEl ek 3% oA 2 3 Type/Year Sedan / 2022 SUV / 2022
Z, slolEHEE XgF 2% & AP AAIFS (c) Test Vehicle (Hybrid(Gasoline+Electric))
th AL 2pEEe 202249 9@ 2023Wo] AmEE
SE2 g4t ge (g vjzog sga, dd 87 AEe AlYS Table 30 yrER T
3 4](MPL, GDI), %}2F €}¢](Sedan, SUV, RV), H]|7|
% A FY 5 o BRe Agow Hys 24 NES €=
of AAFHE AU FEEH] ofyA|axH] AAE diae dr 24 W & Ad 2
g wAE JFE Fristuzr stk ARH T HAE HASs] A AF FEE=R
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Table 4 Specifications of test fuel(Gasoline)

Item Value

Density (@15C) (kg/m?) 0.7141
Elemetary analysis (C) ((m/m)%) 0.8368
Net heat value (J/g) 42,550

3. Zat ¥ 1nE

3.1 XABE AlgREY oUX|AH|EE EY
3.1.1 EARE oUX|AH|EE S5 Aot

D UM Eg &4 dat

Fig. 4o &2H 2 AR (FTP-75HE)E A
2201 FFFRAANA SHT AJHA M A
A5 Uetglth =4REo A= Slo]HEy
AEAQl VI V8 apgkol A2xzdolA ZHzt
223 km/L, 22.1 km/LE ZX o] 714 £ oy
A2HEES 29, 3.5 L dujr|ze 7149
bRl V3 ApgFol 7H EA] 9t dibE Eth

Ao g oy aHago] A2z diH| st
of A2xoA & For st dus HY

o)
=
=

ou], $FFEAL ALzl SFo] oA
Aoz fu oha st AuE Bet

Fig. Sofl= A2x4oA e =4EE <l
S AERY div A2z 94 F3EFRdY

OFTP-75 @FTP-75+ (-7°C) BFTP-75+ (GVW)

25.0

Fuel Economy(km/L)
@
o

\%! V2 V3 V4 V5 Ve v7 V8
(Gasoline)(Gasoline)(Gasoline) (Diesel) (Diesel) (Diesel) (Hybrid) (Hybrid)

Fig. 4 Fuel Efficiency Test Result (FTP-75 mode)
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Fig. 5 Decrease Rate of Each Test Mode (FTP-75

mode)
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Fig. 6 Fuel Efficiency Test Result (HWFET mode)
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Fig. 8 Real-time CO, Emission of the Gasoline

Vehicle (FTP-75 mode)
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Fig. 10 Real-time CO, Emission of the Hybrid

Vehicle (FTP-75 mode)
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