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Sensors for Electric Vehicle

Unit 1

Introduction of EV system
Current trends in EV with emphasis on increasing
role of electronics and software, overview of
generic automotive control ECU functioning,
overview of typical automotive subsystems and
components, AUTOSAR.



Unit-2

• Working principle of sensors, Types of sensors,
Airflow rate sensor, Position sensor, Throttle
angle sensor, Temperature sensor, MAP
sensors, Knock/Detonation Sensor, Load cell,
Lambda Sensor(Exhaust gas O2 Sensor), yaw
rate sensor, sensor feedback control,
Electronic Control Unit (ECU), Principle of
actuator, Types of actuators, engine control
actuators, Solenoid actuators, motorized
actuators (Stepper motors).



Introduction

• Increase in the greenhouse gas (GHG) emissions has created a
shift in vehicles from a conventional internal combustion
engine (ICE) to an electric motor powered by a battery.

• An electric car thus derives some or all of its power from
electricity. Electric vehicles (EVs) are easy to operate, quite
energy efficient, and also cost-effective than their gasoline or
LPG-powered counterparts.

• EVs have been around since very long, and the first small
electric car model was built by Professor Stratingh in
Groningen during the year 1835, but the lack of batteries
during that period prevented it upscaling.



Introduction

• In recent years with renewable sources gaining rapid
popularity, there has been a revival of such clean modes of
transport. Table 1 shows a comparison chart of existing
conventional vehicles and upcoming electric vehicles.

• EVs are generally considered to be consisting of the different
subsystems. Each of this subsystem forms a coordination
among themselves to make an EV work.

• There are multiple technologies which are applied in EVs to
make all the subsystems work together. The details of this
subsystem are shown in Table 2







Types of Electric Vehicles

• An EV can be broadly categorized into two types: Battery
electric vehicle (BEV) one that runs solely on electricity and
the hybrid electric vehicle (HEV) that combines the electric
energy with any other source as shown in Fig.1.

• Hybrid electric vehicles (HEVs) have an inherent advantage
and it can stretch the fuel economy further by combining the
best of both battery and an engine. Thus while in a
populated/urban area the vehicle could be operated on
battery and then could switch to the engine when outside the
city.

• Hybrids can further be subdivided into plug-in hybrid electric
vehicle (PHEV) and fuel cell electric vehicle (FCEV)



EVs could, therefore, be categorized into 

• 1. Battery electric vehicles (BEVs), 

• 2. Hybrid electric vehicles (HEVs),

• 3. Plug-in hybrid electric vehicles (PHEVs), and

• 4. Fuel cell electric vehicles (FCEVs).



Fig.1 Basic working of different types of vehicles



1. Battery Electric Vehicles (BEVs)
• Electric vehicles that rely only on batteries for power are called BEV; it

is without the traditional ICE and must be plugged into an external
energy source to recharge its battery.

• The capacity of the battery directly influences the range of the BEV.
Typically, a BEV can cover 100–250 km in a single charge (Grunditz
and Thiringer 2016).

• High-range BEV models are also available but the trade-off is the
price, as these are considered to be luxury models and usually have a
hefty price tag.

• BEV like all other electric vehicles can recharge its battery via
regenerative braking that slows down the vehicle using the motor and
in turn recover some energy that is converted to heat (Carley 2014).

• Advantages of BEV include simple construction, ease in operation,
and is completely noise free. It is also environment-friendly due to
the absence of any greenhouse gas emission. Only disadvantage is
shorter range per charge which coupled with its advantages makes it
a perfect choice for the urban household.



2. Hybrid Electric Vehicles (HEVs)

• The International Technical Committee 69 (Electric
Road Vehicles) defined HEV as “Vehicles utilizing two
or more energy sources or storage such that at least
one provides electrical energy” (Chan 2002).

• HEV commonly has an engine with a fuel tank and an
electric motor with a battery.

• Energy is solely derived from gasoline and from
regenerative braking (Carley 2014).

• HEVs could be further be classified into four types as
shown in Table 7.3 based on the drivetrain structure:



• • Series hybrids, 

• • Parallel hybrids, 

• • Series–parallel hybrids, and 

• • Complex hybrids. 

• The range of HEV is higher than BEV but it has
few disadvantages of being expensive to
operate the BEV and also cannot be
conveniently charged at home.





3. Plug-in Hybrid Electric Vehicles 
(PHEVs)

• Plug-in hybrids were developed to increase the range 
of HEVs (Gao and Ehsani 2010). PHEVs utilize an 
electric motor and a battery that could be charged via 
the power grid. 

• The battery is also supported by an ICE that can 
recharge or replace when the vehicle is running on a 
low battery. 

• Fuel saving is higher in comparison to HEVs as PHEVs 
utilize electricity directly from the power grid. 

• However, like any hybrid, they too have an inherent 
limitation in finding a mechanic having the expertise in 
both types of engines.



4. Fuel Cell Electric Vehicles (FCEVs)
• A fuel cell has properties of both a battery and an ICE;

• it generates electricity from an electrochemical reaction like a
battery and it can run indefinitely if it is supplied with a source
fuel (hydrogen) similar to an ICE (Matthey 2013).

• The automotive industry uses proton exchange membrane fuel
cell (PEMFC) as its fuel type.

• FCEVs only produce water as a by-product which is ejected out of
the tailpipes.

• Underdeveloped refueling infrastructure and lack of a cheap and
sustainable method to produce hydrogen make fuel cell costly.

• Hydrogen also ignites faster than petrol and its flames are very
hard to recognize. Nevertheless, researchers are addressing these
issues and maybe in near future, they are eradicated.



An Overview of Sensors for Electric Vehicles

• In a battery, electric vehicle basic engine and most of the
sensors get vanished.

• An electric vehicle needs only one or two positions and speed
sensors, while a hybrid electric vehicle needs 14 different
position, speed, temperature, and pressure sensors.

• For example, BMW i3 presently provides a combination of EV
and a 6000 cc motorcycle engine.

• The battery is charged by the engine which actually acts as a
generator and not as a propulsion unit. As a result, the
requirement of a number of sensors is low, and the loading on
the engine is essentially constant. Hence, the exhaust sensors
to measure pressure, temperature, and oxygen are no longer
required



• Generally, in an EV, it may be HEV or BEV,
three sensors are a common one for
temperature, second for voltage
measurement, and third for current.

• A complex architectural diagram of an electric
car shown Fig. 7.2 generally incorporates 15–
20 current sensors and thermistor
temperature sensors around 20–30.






































































































































































































