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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

Voltage (V)

Current (A)

Resistance (
?)

Power (W)

Ground /
Chassis

Circuit

Definition Typical Vehicle Example

Electrical “pressure” that pushes current 12?V battery in most passenger
through a circuit. cars.

Flow of electrons; the rate at which charge  Starter motor draws 150?A-300?A
moves. when cranking.

Opposition to current flow; determines how
much current a component draws for a given Light?bulb filament, wiring harness.
voltage.

Rate of energy use: P =V x |. Headlamp (12?V x 5?A ? 60?W).

Common return path for electrical current; _
_ _ All body?mounted accessories
the vehicle’s metal frame is used as a )
share chassis ground.
“ground”.

Closed loop that allows current to flow from  Turn?signal circuit: battery ? switch
the battery, through a load, and back to the ? flasher ? lamps ? chassis ?
battery. battery.

2. Primary Power Sources

Source Voltage Capacity Key Functions

127V (6 cells x 2? 40-1007Ah Starts engine, powers

Lead?acid battery

Alternator

V) (typical) accessories when engine off.

Generates Recharges battery, supplies
Up to 1507A , . .

13.5-14.5?V electrical load while engine

(modern cars)
(regulated) runs.



Introduction to Motor Vehicle Electrics

Source Voltage Capacity Key Functions
. Draws )
12?V (high? Cranks the internal?
Starter motor 150-300?7A _ _
current) combustion engine.
(peak)
Auxiliary power units (e.g., . Drives electric motors,
L Specific to _
247V trucks, hybrid high? 2472V, 200-400?V \atf powers high?energy
atform
voltage packs) P accessories.
3. Core Electrical Sub?Systems
_ Typical _
Sub?system Main Components Function
Voltage
_ Battery, starter motor, Turns the engine over until it

Starting system S ] 12?2V _

solenoid, ignition switch fires.

) Alternator, voltage regulator, Generates electricity, maintains

Charging system _ . 12-14.5?V

drive belt, wiring battery charge.

Headlamps, tail?lamps,
Lighting system indicators, bulbs, relays, 127V Provides visibility and signaling.

switches

. Coil, distributor
Ignition system

(or coil?on? 12?7V

plug), spark plugs, ECU (control)

Comfort & HVAC blower motor, power 122V
convenience windows, seats, infotainment '
ABS module, airbags, ESP, 12?7V

Safety & control

sensors, ECU (control)
Diagnostic & OBD?Il port, CAN bus, 12?7V
communication sensors, modules (power)

Generates high?voltage spark to
ignite fuel/air mixture.

Operates comfort features; often
uses relays/solenoids.
Monitors and intervenes to keep

vehicle stable and safe.

Enables fault detection and data
exchange between modules.

4. Wiring Fundamentals
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