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Evaluation of the Impact of Fuel Economy by Each of Driving Modes
for Medium-Size Low-Floor Bus

Jae-wook Jung’, Yun-sik Ro, Byong-kyu Ahn
FGCV Development Center, Jeonbuk Institute of Automotive Technology
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Abstract The Ministry of Land, Infrastructure and Transport has introduced low-floor buses, which are convenient
for passengers getting on and off the bus and for the handicapped. The standard bus model is 11 m long and uses
compressed natural gas (CNG). However, this model has drawbacks in narrow rural road conditions such as those
in farming and fishing villages and mountainous areas, as well as difficulty in refueling since CNG facilities are not
readily available. In this study, running resistance values were obtained by coasting performance tests on actual roads
using a Tata Daewoo LF-40 model with three different weight conditions: curb vehicle weight (CVW), half vehicle
weight (HVW), and gross vehicle weight (GVW).The test methods include WHVC, NIER-06, and constant-speed
driving at 60 km/h. These tests were used to measure the fuel economy of vehicles other than the target vehicles
to obtain the combined fuel economy. The energy efficiency was highest in the case of CVW. In the WHVC mode,
the fuel consumption rates of HVW and GVW were typically 3.5% and 12% higher than that of CVW, respectively.
In constant-speed driving, the fuel efficiency of HVW was higher than that of CVW. Further research is required
to analyze the exhaust gas data.
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Table 1. Vehicle Specification

Table 4. Characteristics of WHVC test cycle

Spec. TDCV Medium low-floor bus Section Urban Rural Motorway Total
Over(aLllX \i}r::l;!smn 7495%2050%2615 mm Distance 5.3km 5.8km 8.9km 20km
Duration 900sec 481sec 419sec 1800sec
Wheel base 4750 mm
Average
Engine(ps/kg'm) 170 / 41 (3.0L) specd 21.3km/h | 43.6km/h | 76.6km/h 40.1km/h
Transmission Manual 6 speed :
: — Maximum -\ - ok | 75.9kmh | 87.8kmh | 87.8kmvh
Suspension (F/R) Double wishbone Air spring / speed
P Air spring with ECAS
Brake type VAH
Tire 205/75R17.5 100 =
T T T T Rural: lotorway:
Riding capacity(Persons) 30 -+ - 5-::'",481 sec|:(| 89 km, 419 sec
804 i SN SN S W

Table 2. Specifications of emission measurement system

Item Specifications
Company HORIBA
Type Bag Measurement System
Model CVS7400NT,VETS-7000NT,
MEXA-7100D
Measuring Gases CO, CO2, THC, NOx, CH4
PM filter size 47mm(CFR1065)
CVS Max flow rate 90m3/min
Tunnel Diameter 18 inch

Table 3. Specifications of chassis dynamometer

Item Specifications
Company AVL
Roll diameter 72 inch
Max Permissible axle load 25,000kg
Motor Type AC IGBT Vector
Max Continuous power 540kW
Max tractive Force 136,985N to 25km/h
Vehicle Cooling Fan 144,000m3/h
2.2 AEAOIZ
W ATl vE, S, A8 3 550 mEad
BEE WHVC Abo] 23 #q87 shehelol A )

A}o] Z(NIER-06) 2] 3L
St AlF AbelEe] 542 Table 4~59F ZTh[7][8]

WHVC Ato]E-¢] 74 Fig. 13 7] Urban, Rural,
Motorway 77+C. % 3phase® A% o] At} NIER-06
Aol &2 Fig. 29} o] EAF s F2] Iphase®
T =0l 9drt.
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Fig. 1. WHVC test cycle
Table 4. Characteristics of NIER-06 test cycle
Distance 4.8 km
Duration 873 sec
Average speed 20 km/h
Maximum speed 68 km/h
100
80+4----
=
g 604-
=
=
g 404
B
(7200 N N N R AN SN | N N SN A1 | B
204H{---t-+----}--
0 : } T
0 300 600 900
Time(s)
Fig. 2. NIER-06 test cycle
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Fig. 9. Results of fuel economy test on CVW
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