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Temperature
• It’s what we feel as hot or cold.


• Like distance, mass, weight, and time, it’s 
something we readily perceive.


• So, like the others, we will assign units and begin 
to define the measurement temperature.


• Temperature is important for survival!


• It’s why we don’t have fur!



Temperature Scales

Temperature 
scales all measure 
the same thing!



Temperature Conversion
TF =

9
5
TC + 32

TC = 5
9
TF − 32( )

From Celsius 
to Fahrenheit

From Fahrenheit 
to Celcius

Remember:


32 ºF = 0 ºC 

One Celsius degree > one Fahrenheit degree



Heat as Energy

• Heat is a form of energy, H 
(related to kinetic energy of molecules/atoms).


• Heat can be converted to mechanical work.


• Mechanical work can be converted to heat. 



Joule’s apparatus

W = mgh

h

mg

Thermometer

Heat Energy 
(calories)

Mechanical Energy 
(joules)



Heat Units
• 1 calorie = amount of energy required to raise 

temp of 1 gm (1 cm3 ) of water 1 ºC


• Joules found
1 cal = 4.186 J

• Just two ways of measuring energy (and making 
another annoying unit conversion!)

1= 1 cal
4.186 J



Heat Capacity
• Heat makes things hotter.


• But how much hotter?

Heat Capacity = H
ΔT



Specific Heat, c

c = H
mΔT

H, heat energy 
m, mass of substance 
∆T, temperature change

Heat Capacity
m

= H
mΔT

Heat capacity of an object 
per kilogram mass

Units of c: 
J

kg ⋅°C
 or kcal

kg ⋅°C



Example: Antifreeze 
Water, specific heat: c = 1 kcal/(kg ⋅°C)

Compared to other substances, water makes and excellent 
coolant. Hight specific heat.

Alcohol, specific heat: c = 0.60 kcal/(kg ⋅°C)

Antifreeze mixture:  c  will be less than water!



Phase Change & Latent heat
• Phase change: 

Solid -> liquid 
-> gas


• During phase 
change, 
temperature 
remains 
constant



Latent Heats of Water

Latent heat of fusion: Lf = 80 kcal/kg

Latent heat of vaporization: Lv = 540 kcal/kg

See Example 5.3 (p. 116)



Heat Transfer



Heat Transfer
What makes heat flow?  A difference in temperature.



Pressure - Concept



Pressure - Concept

Pressure is a force on  
an object spread over  
a surface area.

Force
Area

=>  N/m2 =  PaUnits:



Pressure - Area - Force



Kinetic Theory of Gases
Pressure, p, is due to the kinetic energy gas molecules

p ∝ NT
V

Read closely Section 5.6, starting on p. 121

Think about what happens to  p  when you change any 
variable on the right.

Units of pressure, p: Pa = N/m2



Kinetic Theory of Gases
When  N  is constant, you can compare situations using:

p2
p1

= V1
V2

⎛
⎝⎜

⎞
⎠⎟
T2
T1

⎛
⎝⎜

⎞
⎠⎟

Example 5.4, p.123



A Barometer



Thermodynamics



Heat Engines



Gasoline Engine



Heat Pumps



Heat Pump, i.e. Air Conditioner



Laws of Thermodynamic
First Law: H = ΔEi +W

Second Law:

Third Law:

Heat can only flow from hot to cold.

You can’t get to the  
absolute zero of temperature.

(Basically conservation 
of energy)


