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Heat Transfer

There are 3 primary ways that heat is transferred:



Conduction

Conduction occurs between objects in direct ____________

High Temp → High Avg Kinetic Energy 

𝐸𝑘 =
3

2
𝑘𝑏𝑇

Fast moving molecules collide 

with slower moving molecules 

and transfer heat energy 



Conduction

Why does this frying pan 

have a plastic handle?



Thermal Conductivity

Conductor

Insulator
We described materials as either 

“conductors” or “insulators”, but 

conductivity is a property that 

can be quantified and compared 

on a spectrum

Thermal Conductivity

Symbol Unit



Common Thermal Conductivities

Substance
Thermal Conductivity / k 

(W m-1 K-1)

Silver 428

Copper 401

Aluminum 236

Iron 83.5

Glass (window) 0.96

Water 0.6

Wood (oak) 0.17

Cork 0.07

Air 0.026

Vacuum 0

Data from https://www.engineeringtoolbox.com/thermal-conductivity-d_429.html 

What do you notice?

https://www.engineeringtoolbox.com/thermal-conductivity-d_429.html


ΔQ

Calculating Thermal Conductivity

T1

High Temp

T2

Low Temp

ΔT = T2 - T1
Change in Temperature

ΔQ

Energy Transfer

Δx

Δt Time to transfer 

thermal energy

Δ𝑄

Δ𝑡
= 𝑘𝐴

ΔT

Δx

k → Thermal Conductivity



Calculating Thermal Conductivity

Δ𝑄

Δ𝑡
= 𝑘𝐴

ΔT

Δx



Data Booklet



Try This…

An 8.0 mm thick single-pane glass window shown below has a thermal 

conductivity of 0.96 W m-1 K-1. Calculate the rate of energy transfer (in watts) 

through the window if it is 8°C outside and 22°C inside.

0.50 m

1.8 m

Δ𝑄

Δ𝑡
= 𝑘𝐴

ΔT

Δx



Convection

Convection occurs when fluids (liquids or gases) move 

around due to temperature differences

Hot Air ________

Cold Air ________

A
B

C

D
Where should I 

roast my 

marshmallow?



Convection

Why does hot air rise?

Image Source: CK-12 Foundation



Convection

Image Source: Wikimedia Commons



Radiation

Radiation is energy that is transferred as 

waves such as visible light and infrared

Radiation can travel through __________________



Label Me

A

B

C



Lesson Takeaways

❑ I can define the thermal transfer processes of 

conduction, convection, and radiation

❑ I can quantify and calculate thermal conductivity

❑ I can describe convection in terms of fluid density 

differences
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