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Summary

Regeneration of deceleration energy is considered to be one of the technologies, which achieves
automobiles’ fuel economy improvement. To use this technology effectively, charging and discharging
of battery should be repeated in high frequency. Thus, the technology of battery management system
plays a crucial role to control charging and discharging while recognizing the battery condition
accurately. The battery management system was developed for lead-acid battery, which is mounted on
most of the vehicles in field today, and deceleration-energy-regeneration technology was established for
automobiles with lead-acid battery. The technical issues, such as the impact of power supply voltage
fluctuation on various electric devices, or fluctuation of generator-driving-torque during deceleration is
resolved. Additionally, the commodification of lead-acid battery management system is ensured, and
power supply system cost was well balanced with the fuel economy improvement. This technology is

now widely introduced to various Mazda vehicle models as Demio, Verisa, New Axela, or New MPV.
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Fig.4 Energy Proportion of Kinetic to Generator
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Table 1 Active Material vs DC-IR

DC-IR
New battery 6.0 (mQ)
Active material
Upper-half only 6.2 (mQ)
Lower-half only 7.2 (mQ)
Upper limit of engine start : 13 (mQ)
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Theoretical expression

-OVC(V) = (0.84 + relative density) x 6
*Relative density (@20°C)

= Relative density (T°C)+ 0.0007(T-20)

Fig.9 Open Circuit Voltage vs SOC
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In low SOC, charging/discharging history
have a great influence on charge current
characteristic.

Thus, it is very difficult to detect SOC.

Fig.10 Charge Current vs SOC
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Fig.11 Accuracy of Battery Temperature Measurement
Method
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