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Traction Control mechanism- Construction




6 a)

Propulsion System Design
The steady-state maximum velocity, maximum gradeabilily, and the velocity

-
equations can be used in the design stage o specify the power requirement

of a particular vehicle.
Let us consider the tractive power requirement for initial acceleration. which

-
plays a significant rofe in determining the rated powar of the propulsion unit

e The design problem is to sclve for FTR starting with a set of variables
including vehicle mass, rolling resistance, aerodynamic drag coefficient
percent grade, wheel radius, etc., some of which are known, while others

have to be assumed.
The acceleration of the vehicie in terms of these variables is given by
_dv _ Frx—Fae '
a? 1”1

The tractive force output of the electric motor for an electric vehicle or the
combination of electric motor and intemal combustion engine for a hybrid electric

vehicle will be a function of the vehicle velocity. Furthermore. the road load
characteristics are also function of velocity, resulting in a transcendental equation
to be solved to determine the desired tractive powar from the prepulsion unit.
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FIGURE 4.1
Primary electric vehicle power train

Conceptual illustration of general EV configuration
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FIGURE 4.3
Possible EV configurations

4.4 Energy Consumption

In transportation, the unit of energy is usually kilowatt-hour (kWh) rather
than joule or kilojoule (] or kJ). The energy consumption per unit distance in
kKWh/km is generally used to evalualte the vehicle energy consumption.
However, for ICE vehicles the commonly used unit is a physical unit of fuel
volume per unit distance, such as liters per 100 km (1/100 km). In the US.,
the distance per unitl volume of fuel is usually used; this is expressed as
miles per gallon (mpg). On the other hand, for batterv-powered EVs, the
original energy consumption unit in kWh, measured at the battery termi-
nals, is more suitable. The battery energy capacity is usually measured in
kWh and the driving range per battery charge can be easily calculated.
Similar to ICE vehicles, 1/100 km (for liquid fuels) or kg/100 km (for gas
fuels, such as hydrogen) or mpg, or miles per kilogram is a more suitable
unit of measurement for vehicles that use gaseous fuels.

Energy consumption is an integration of the power output at the battery
terminals. For propelling, the battery power output is equal to resistance
power and any power losses in the transmission and the motor drive,
including power losses in electronics. The power losses in transmission and
motor drive are represented by their efficiencies 1, and n . respectively.
Thus, the battery power output can be expressed as



(4.16)

P = Tz (Mog Ui+ S oConyieMs 2y )

dt
Here, the nontraction load (auxiliary load) s not included. In some cases, the
auxiliary loads may be too significant to be ignored and should be added to
the traction load. When regenerative braking is effective on an EV, a part of
that braking energy — wasted in conventional vehicles — can be recovered
by operaling the motor drive as a generator and restoring it into the batter-
ies. The regencerative braking power at the battery terminals can also be
oxpressed as

Prw™ Tt (M SUAD+ 3 ACAV +Ma L ) (4.37)

where road grade ! or acceleration dVAT! or both of them are negalive, and «
(0~ @~ 1) 5 the percentage of the lolal braking energy that can be applied
by the eleclsic motoy, called the regenerative braking factor. The regenerative
braking factor ais a function of the applied braking strength and the design
of the power train, which will be discussod in doetall in the later chapters, The
et energy comsumption from the batterices is

M-l_ J:).w‘”" Lshu‘“' (4.1%)
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FIGURE 4.14
Typical electric motor elficivocy characteristscs



