Introduction to Motor Vehicle Electrics

Introduction to Motor Vehicle Electrics
Designed as a quick?reference guide for students, apprentices, or anyone new to automotive
electrical systems.

1. Basic Concepts

Term Definition Typical Vehicle Example
Electrical All components that generate, store, distribute, Battery, alternator, wiring
System and use electricity in a vehicle. harness, lights, ECU

Electrical “pressure” that pushes current
Voltage (V) o 12?V (most passenger cars)
through a circuit.

Flow of electrons; the rate at which charge
Current (A) Starter motor may draw 150?7A
moves.

. . Light?bulb filament, wiring
Resistance (?) Opposition to current flow. lenath
eng

Headlight ? 55?W (12?V?x?

Power (W) Rate of energy use:?P?=?V?x?I.
4.67A)

. The vehicle’s metal body used as a common Negative battery terminal often
Ground/Chassis )
return path for current. bolted to chassis.

2. Main Power Sources

Source Function Key Characteristics
Battery Supplies DC power when the engine is off; Lead?acid, 12?V, ~45?Ah (typical), can
provides surge current for starter. deliver 5007?A for a few seconds.
Generates electricity while the engine AC?produced, rectified to DC, output

Alternator runs; re?charges the battery and powers 13.5-14.8?V, regulated by voltage
accessories. regulator.

Starter Converts electrical energy into mechanical High?current DC motor, draws 1002?3007
Motor energy to crank the engine. A at cranking.
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3. Core Electrical Sub?Systems

Sub?system

Starting System

Charging System

Lighting System

Ignition System

Instrumentation

Comfort &
Convenience

Safety Systems

Primary Components

Battery, starter motor, solenoid, ignition
switch

Alternator, voltage regulator, wiring,
battery

Headlamps, tail?lamps, turn signals,
bulbs/LED modules, relays

Coil, distributor (or ECU), spark plugs,
crankshaft position sensor

Gauges, clusters, ECU, sensors, CAN
bus

HVAC blower motor, power windows,
seat heaters, infotainment

ABS, airbags, ESP, traction control,
brake lights

Typical Functions
Crank engine to start combustion.

Maintain battery state?of?charge,
supply accessories.

Provide visibility and signaling.

Generate spark for combustion.

Display vehicle data, monitor
performance.

Provide comfort and user?
interface functions.

Detect faults, intervene to protect
occupants.

4. Wiring Fundamentals

1. Wire Sizes (AWG)

o Small gauge (e.g., 22?18?AWG) — low?current circuits (lights, sensors).

o Medium gauge (e.g., 16?14?AWG) — moderate current (fuel pump, ECU power).

o Large gauge (e.g., 12?10?AWG) — high current (starter, alternator output).

2. Color Coding (U.S. standard)

o Red —+127?V power (ignition?on)

o Black — Ground/chassis

o Yellow/Green — Switched +12?V (access
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