
Turbocharged 2.0L 4-cylinder I4 SI engine with dual-VVT

Small to midsize (1600kg)

5-speed DCT

0.4

FTP75 (fuel economy)
0-100 kph acceleration (performance)

Table 1. Vehicle characteristics.
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Figure 1. Simulation results showing optimal FTP75 fuel consumption and optimal 0-100 kph time for 7 axle ratio values. The blue line plots
fuel cost as a function of axle ratio. The green line plots acceleration performance measured as 0-100 kph time against axle ratio.

Figure 2. A dual-clutch transmission.

Developing the System-Level Model
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Figure 3. The Simulink system-level model.

Engine Modeling and Calibration

Figure 4. A Simulink engine model block, created from measured data.
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Figure 5. An engine calibration block, created using Model-Based Calibration Toolbox.

Transmission and Vehicle Modeling

Drive Cycle and Autodriver Implementation

Simulation and Optimization

Figure 6. A gear shift schedule, showing throttle position and vehicle speed for each shift.
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Figure 7. The optimization process.
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Figure 8. Simulation results showing the optimal axle ratio for a 0-100 kph time of less than 10 seconds.

Base Opt 3.8 Opt 3.0

3.8 3.8 3.0

31.85 5.8% 12.5%

8.03 8.03 9.54

Table 2. Results of baseline, shift schedule optimized, and axle ratio and shift schedule optimized configurations.

Conclusions
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