ELECTRICAL SYSTEMS

Get charged up for
electrical change

Electricity itself may not change but the way it's generated and
used in vehicles definitely does. Here, James Dillon explains what
this means for the health of batteries, ECUs and more...

vehicle has meant the way electricity is generated and distributed has changed
radically and permanently.
On the modern motor vehicle the alternator is likely to have its own on-board
processor, its own diagnostics and it will be linked to the other ECUs by CAN, LIN or
similar vehicle network protocols. What's more, the alternator charge rate is
controlled depending on feedback from the battery sensor and the engine ECU.

THE PROLIFERATION of electronic control systems fitted to the modern motor

Alternator
Key components

The key components of the modern voltage supply system include a battery, a battery

sensor, engine control ECU, alternator, data bus, power cables and the vehicle load.

In addition to this, the vehicle is likely to have front and rear power distribution e
centres which service local power requirements such as front lights and rear lights. B Communication

; . [ Power Distribution
The importance of correct capacities
The battery capacity, along with the charge and discharge profile, is coded into the FIGURE 1: How a modern battery supply system works in practise.
vehicle so the battery sensor is correctly calibrated. This enables the battery to be
charged at_the qptimum level. Shogld the battelry need to be _replaced, a .unitl with the 3;‘::;?9 i % = 5 -
same specifications should be refitted. If a different capacity battery is fitted, the
system will not function correctly and the power management system may operate in 148 \
a limited operation mode, meaning certain peripheral systems will not function (such 125
as heated seats and other comfort systems). 1n.s i
The engine control system communicates with the battery sensor and with the
alternator via a serial interface (this is shown in blue in figure 1). The information
from the battery sensor is used to calculate the charge and ageing status of the
vehicle battery.
Alternator control strategy
The core principle of smart charging, or intelligent alternator control, is that the
battery is not fully charged all the time, but charged to a defined level depending on
various environmental and ambient conditions (such as outside temperature, battery =
age and load). o0
In contrast to conventional charging strategies, the smart charging system Time
recuperates energy FIGURE 2: A = Battery is charged up by the alternator. B = Battery is fully
— during the over-run charged and load is met by alternator. C = Over-run phase when battery
(coasting) phase of charges. D = Vehicle is accelerating and the alternator switches off.
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STAY SMART: Unlike conventional charging systems, smart

systems recuperate energy during vehicles' coasting phases.  the Vehicle operation
and, therefore, the

engine load is reduced and no fuel is used for generating electrical energy. .
The charge rate reaches a level of approximately 70 to 80% of the maximum possible SyStem test ng
charge. The alternator voltage is more often in the lower voltage range in order to
achieve more effective charge intake by the vehicle's battery.
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