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ME 201  
Thermodynamics 

 
Dimensions and Units 

 
When we communicate physical parameters, we provide both a number and a word.  
The number refers to how much of the quantity, while the word communicates how 
much of what, better known as the unit.  Providing only a number and not its unit is 
meaningless. 
 
Dimensions, are the names which are used to characterize physical quantities such as 

length L 
time t 
temperature T 
mass m 

By using Newton’s law, F = ma, we see that force has dimensions of m·L/t2. 
 
Units are arbitrary magnitudes and names assigned to the dimensions.  For ME 201 
we will restrict out attention to two of the most widely used and consistent sets of 
units: 

Système Internationale (SI)  
United States Customary System of Units (UCSC) 

In this class we will use both systems of units, so that you will become familiar with 
them.  Systems of units are normally composed of a certain number of base units that 
have very definite physical definitions and of derived units.  The following two tables 
should clarify this distinction 
 

Base Units 
 

Physical Quantity SI Unit USCS Unit 

mass (m) kilogram (kg) pound-mass (lbm) 
length (L) meter(m) foot (ft) 
time (t) second (s) second (s) 
temperature (T) Kelvin (K) Rankine (R) 
electric current (i) ampere (A) ampere (A) 
luminous intensity candela (cd) candle 
amount of substance kgmole lbmmole 
force (F) NOT BASE pound-force (lbf) 
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Derived Units 
 

Physical Quantity SI Unit USCS Unit 

force (m⋅L/t2) Newton (N) NOT DERIVED 
pressure (F/L2) Pascal (Pa) psia 
energy (F⋅L) Joule (J) foot-pound (lbf⋅ft) 

British thermal unit (Btu) 
power (F⋅L/t) Watt (W) foot-pound per second 

(lbf⋅ft/s) 
British thermal unit per hour 

(Btu/hr) 
horsepower (hp) 

 
It is important to note that in the USCS system both the mass unit and the force unit 
are treated as base units.  This is because 

 

1 lb   1 
lb ft

s
 but rather

 1 lb   32.2 
lb ft
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where 32.2 ft/s2 is the acceleration due to gravity. 
 

Steps for Unit Manipulation 
1. Write an algebraic equation for the parameter of interest 
2. Decide on a unit system to work the problem in  
3. Convert all parameters to the chosen unit system 
4. Perform the calculation for the parameter of interest 
5. Convert the parameter of interest into the unit desired 
 
One way to keep track of units is to use word algebra while working with them.  We 
can see how this all fits together by working an example. 
 


