
Lubricating System and Cooling System in
Automobiles

1. Lubricating System in IC Engines

Functions of Lubricants

Reduce Friction: Minimize wear between moving parts.

Cool Moving Components: Absorb and transfer heat away from contact areas.

Clean Components: Carry away debris, carbon, and wear particles.

Seal and Protect: Help form seals (e.g., piston rings) and protect surfaces against corrosion

and rust.

Dampen Shocks: Absorb and cushion abrupt mechanical shocks within the engine.

Properties of an Effective Lubricant

High Viscosity Index: Maintains adequate thickness over a wide temperature range.

Thermal Stability: Resists breakdown at high temperatures.

Oxidation Resistance: Minimizes sludge and deposit formation.

Detergent and Dispersant Qualities: Keeps engine clean by suspending impurities.

Low Pour Point: Remains fluid at low temperatures.

Non-Corrosive and Non-Foaming: Protects engine metals and prevents aeration.

Methods of Lubrication

Splash Lubrication: Used in small engines; parts dip into oil sumps and splash oil onto

surfaces.

Pressure (Forced Feed) Lubrication: Oil is pumped under pressure to bearings and critical

areas, common in modern automotive engines.

Combined System: Both splash and pressure methods are used for comprehensive

coverage.

Mist Lubrication: Oil is mixed with fuel (two-stroke engines); lubricates as mixture passes

through engine.



System

Type
Main Features Applications

Air Cooling Fins on cylinder/head dissipate heat to air
Motorcycles, scooters, small cars, aircraft

engines

Water

Cooling

Uses water/coolant circulated by pump and

cooled in radiator

Most modern automobiles, trucks,

industrial engines

Key Components: Oil Filters, Oil Pumps, Oil Coolers

Oil Filter: Removes wear particles, soot, and contaminants from oil to maintain cleanliness

and protect engine longevity.

Oil Pump: Delivers oil under pressure throughout the engine; typically gear, rotor, or plunger

type.

Oil Cooler: Dissipates excess heat from oil, especially in high-performance or heavy-duty

engines, maintaining optimal viscosity and preventing thermal breakdown.

2. Engine Cooling System

Characteristics of an Effective Cooling System

Efficient Heat Removal: Maintains optimal operating temperature and prevents

overheating.

Uniform Cooling: Even temperature distribution to avoid localized hotspots.

Quick Warm-Up: Brings engine to operating temperature rapidly from cold start.

Minimum Losses: Prevents unnecessary heat loss and ensures fuel efficiency.

Reliability: Functions under varied operating conditions and requires minimal maintenance.

Types of Cooling Systems

Air Cooling

Principle: Air absorbs heat directly from engine surfaces fitted with fins to increase contact

area.

Advantages: Simple, lightweight, less maintenance, no coolant leak risk.

Limitations: Less efficient in high-power engines, uneven cooling in large/multi-cylinder

engines, noisier operation.

Water (Liquid) Cooling

Principle: Coolant circulates around engine parts, carrying heat to the radiator where it

dissipates to the air.

Components: Pump, water jackets, radiator, fan, thermostat, hoses, and sometimes a

coolant expansion tank.



System Function/Component Key Features

Lubricating Oil pump, filter, cooler Reduces friction, wears, cools, cleans

Lubricant Multi-grade oils, synthetic/additive blends High viscosity index, thermal stability

Cooling Radiator, thermostat, pump, fan Removes heat, uniform temperature, reliable

Air Cooling Engine fins Simplicity, light weight, lower capacity

Water Cooling Radiator, water jackets, hoses Superior temperature control, widespread use

Thermostat Wax pellet valve Precise temperature regulation

Efficient lubrication and cooling systems are central to engine reliability, performance, and

longevity—ensuring moving parts are protected, operating temperatures are controlled, and

engines can perform consistently under all conditions.

Advantages: More effective and uniform cooling, enables higher engine output, quieter

operation.

Limitations: More complex, potential for leaks, freezing/boiling risk (mitigated with

antifreeze).

Radiator

Function: Exchanges heat from hot coolant to ambient air. Constructed with a core of thin

tubes and fins for maximum heat transfer.

Types: Down-flow and cross-flow designs.

Supplemented by: Fan (increases airflow at low speeds), pressure cap (raises boiling point),

and expansion tank.

Thermostat

Function: Temperature-controlled valve that regulates coolant flow, ensuring the engine

warms up quickly and maintains a steady operating temperature.

Operation: Remains closed at cold start; opens gradually as engine heats.

Benefit: Prevents engine wear due to overcooling or overheating.

Summary Table: Lubrication and Cooling Systems


