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Abstract : High oil price and global warming problem are being continued all over the world. For this reason, fuel
economy and emission of greenhouse gas are regulated by law in many countries. Therefore many companies are
researching and producing hybrid electric vehicles (HEVs) which substitute conventional internal combustion engine
vehicle. However, these researches and productions are restricted to mainly passenger cars. Because of cost and
physical problems, commercial vehicles are difficult to evaluate fuel economy. So simulations are important and it is
necessary to know how sensitive parameters that enter into simulation affect. In this paper, forward simulations using
AVL Cruise were conducted for analysis of fuel economy for parallel hybrid bus and were repeated by changing each
parameter. Based on these results, root mean square errors (RMSE) are calculated for analysis of fuel economy
sensitivity. The number of target parameters are 15. These parameters were classified with high and low sensitivity
parameter relatively.
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Fig. 1 Schematic figure of the system
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Table 1 Vehicle specification and the capacity of the power

sources
Vehicle specification
Frontal area 7.5 (mz)
Air drag, Cq 0.6
Rolling resistance 0.007
Weight 15000 (kg)
Tire radius 0.470
Gear ratio 66,44,27
1.6,1,0.7
Final gear ratio 6.2
Transmission efficiency 0.95
Vehicle power source's capacity
Engine maximum power 180 (kW)
Motor maximum power 60 (kW)
Battery capacity 14 (Ah)

Diesel engine: 6000cc (peak power: 160kW)
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Analysis of Fuel Economy Sensitivity for Parallel Hybrid Bus according to Variation of Simulation Input Parameter
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Fig. 5 Composition of max SOC control strategy using matlab simulink

Table 2 Parameters and driving cycles for simulation
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Fig. 6 Result of velocity and SOC trajectory for UDDS cycle
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Table 5 Classification of high and low sensitivity parameters

Simulation result RMSE (%) High sensitivity Low sensitivity
Vehicl Weight (kg) 2.095 Vehicle weight Engine max torque map
chicle
Tire radius (m) 3.431 . . Motor efficiency map
- Tire radius .
) Engine speed (rpm) 3.725 (w/o Motor efficiency)
Engine fuel Engine torque (Nm) 1.836 Engine fuel consumption map | Motor max/min torque map

consumption map

Engine fuel consumption (g/s) 3.446

Engine max Engine speed (rpm) 1.227
torque map Engine max torque (Nm) 0.937

) Motor speed (rpm) 1.048
Motornelif;cwncy Motor torque (Nm) 0.863
Motor efficiency (%) 13.757

Motor max Motor speed (rpm) 1.561
torque map Motor max torque (Nm) 1.151
Gear ratio 1.410

Gear Final gear ratio 1.712

Transmission efficiency (%) 9.631

Table 4 Comparison of simulation result according to vehicle

type

Simulation result

RMSE (%)

Passenger car (Conventional)

0.69

Passenger car (Parallel HEV)

0.429

Parallel HEV bus (Backward simulation)

3.662

Parallel HEV bus (Forward simulation)

2.342
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