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ABSTRACT

Article history:

In this study, the performance of a low-floor midsize bus under development is

Received 17 August 2015 predicted through simulations. To predict the vehicle’s acceleration, maximum
Revised 5 October 2015 speed, and uphill driving performance, a forward simulator which calculates the
Acoepted 8 October 2015 vehicle power is developed. Also we verify the forward simulator by comparing
simulations and test result for benchmarking vehicle. To predict the fuel

Keywords: consumption, we use a backward simulator for a specified road cycle. However,
Low'ﬂoor.Mldlbus to predict the fuel consumption using the backward simulation the engine
Forward s1n.1ulator fuel-consumption map is needed. The engine fuel-consumption map extracting
Backward simulator data from a similar sized diesel engine is used by re-scaling the maximum torque.
Vehicle performance As a result, we simulate the vehicle’s forward performance with a new engine.
Fuel consumption Further, we simulated the backward performance to optimize the fuel efficiency

and gearshift timing.
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Table 1 Vehicle specification

Fmal. Radlhus Eff. .Of GVW Front cd Cr
gear ratio | of tire | driveline area

0.366 90 4800 | 5.408

4.563
S | g | kg | )

0.31 0.01

Gear ratio

Gear ratio| 4.167 | 2.350 | 1462 | 1.047 | 0.786 | 0.625

[Km/h]
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Fig. 6 Test of vehicle acceleration performance

Table 2 Road test for benchmarking Vehicle

Test results
Items CVW+3 people GVW
(3.38 Ton) (5.15 Ton)
A/C Oft|A/C On| A/C Off|A/C On
Max. speed
[km/E] 5t 867 | 864 | 864 | 863
| 0-80kph | 350 | 420 | 526 | 606
ACCFSIZE‘]‘“"H 3940-80 kph | 259 | 309 | 390 | 460
4%0-Max kph| 229 | 294 | 375 | 466
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Fig. 7 Result of road driving test and simulation results

Table 3 0-80 km/h acceleration time

Road driving test | Simulation Error
GVW 52.6 sec 52.1 sec 0.95%
CVW + 3 people 35 sec 33.5 sec 4.28%
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Fig. 8 Simulation results of benchmarking vehicle (old engine)
for acceleration performance
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for hill climbing
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Fig. 10 Engine performance of the target vehicle
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Fig. 12 Simulation results of acceleration performance for
vehicle with new Engine

Table 4 Simulation result of vehicle performance

Developed Benchmarking
vehicle vehicle

(New engine) (Old engine)
) 0-80 km/h 16.65 sec 52.1 sec

Acceleration

0-100 km/h 24.83 sec 104.4 sec

Maximum speed 162.8 km/h 108. 5 km/h
o grade angle 20.8 % 115 %

Climbing

Max. speed 28 km/h 24 km/h
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Fig. 13 Circulation route in Busan
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Table 5 Characeristics of Busan road cycle

Driving cycle Busan
Distance [km] 22.4747
Average vehicle speed [km/h] 26.4321
Max vehicle speed [km/h] 58.752
Average vehicle acceleration [m/sz] 0.232577
Max vehicle acceleration [m/sz] 1.6
Average vehicle deceleration [m/s2] -0.2121
Min vehicle deceleration [m/s’] -1.37
Aggresiveness [m/s’] 0.2299
Deggresiveness [m/s’] -0.2299
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Engine Torgue simulation

Simulation of Instant Fuel consumption
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Fig. 15 Simulation of instant fuel consumption and Engine
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Table 6 Backward simulation results

Road cycle Busan Busan (with grade)
GVW 4,800 kg 4,800 kg
Fuel economy 7.03 knvl 6.18 knvl
Total driving time 4,036 sec 4,036 sec
Impossible time 0 sec 0 sec
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