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Introduction 

     In many scientific and engineering problems, we often deal with quantities like 

mass, volume, or the number of molecules/atoms of a substance. When solving 

such problems, it’s essential to make calculations based on some reference or 

"basis." The choice of this basis can make the problem easier to solve and interpret. 

A basis is essentially a starting point or a unit of reference that you use for your 

calculations. It’s a specific quantity you choose to simplify your problem. By 

choosing an appropriate basis, you can make comparisons, perform calculations, 

and break down the problem into manageable steps. 

The choice of basis is important because it determines how you express all other 

quantities in the problem. In other words, the whole problem is set up relative to 

the basis you choose. A good basis will make your math and reasoning easier, 

while a poor choice can complicate things unnecessarily. 

Understand the Problem: What are you calculating, and what units are involved? If 

the problem is about mass conservation, a mass-based basis might be best. If the 

focus is on a chemical reaction, especially for gases, a mole-based basis may make 

more sense. 
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Temperature  

    Temperature can be seen as a measure of the kinetic energy of molecules or as a 

way to describe a system's ability to transfer energy (as heat). 

There are four main temperature scales: 

Relative scales: Fahrenheit (°F) and Celsius (°C). These are based on a reference 

point - 0°C (or 32°F) is the freezing point of water ( The Kelvin scale is based on 

Celsius but starts at absolute zero) 

Absolute scales: Kelvin (K) and Rankine (°R). These scales start at absolute zero, 

the theoretical lowest temperature possible( The Rankine scale is based on 

Fahrenheit and starts at absolute zero) 
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Home work 
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Pressure 

    Pressure is defined as the force applied per unit area, specifically the 

perpendicular (normal) force per unit area. 

In the SI system, pressure is measured in pascals (Pa), where 1 pascal = 1 newton 

per square meter (N/m²). However, since pascals are a small unit, kilopascals (kPa) 

are often used instead. 

In the AE system, pressure is measured in pounds force per square inch (psi). 

Other units for pressure are listed in Table 2.6, which includes various ways to 

express pressure, all equivalent to 1 standard atmosphere (atm). Standard 

atmosphere is a unit of pressure commonly used in weather reports and other 

scientific contexts. 

Some of these common pressure units are: 

Atmosphere (atm): The standard atmospheric pressure at sea level. 

Millimeters of mercury (mmHg): A unit that measures pressure based on the height 

of a mercury column. 

Torr: Essentially equivalent to mmHg. 

Bar: Often used in meteorology and other sciences, with 1 bar = 100 kPa. 
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Examine Figure 2.3. Pressure is exerted on the top of the mercury in the cylinder 

by the atmosphere. The pressure at the bottom of the column of mercury is equal to 

the pressure exerted by the mercury plus that of the atmosphere on the mercury. 

The pressure at the bottom of the static (nonmoving) column of mercury (also 

known as the hydrostatic pressure) exerted on the sealing plate is : 
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where the first term after the pressure p is the definition of pressure, the second 

term is the combination of atmospheric pressure and the pressure change due to the 

column of liquid, the third shows how h can be added to the numerator and 

denominator to get the volume in the denominator, in the fourth term volume is 

substituted for area times height, and in the fifth term the density is substituted for 

mass divided by volume. The notation used is as follows: 

 

  



 

 
Email (Zainab.Hassan.Ali@uomus.edu.iq) 

9 Al-Mustaqbal University / College of Engineering & Technology 
Department (Chemical and Petrochemical engineering) 

Class (Stage One) 
Subject (Chemical Engineering Principles I) /Code (CHES.P.131) 

Lecturer (Zainab Hassan) 
2

nd
 term – Lecture No.6 &7 

Lecture Name (Choosing a Basis, Temperatures, Pressure) 

 
 

  



 

 
Email (Zainab.Hassan.Ali@uomus.edu.iq) 

10 Al-Mustaqbal University / College of Engineering & Technology 
Department (Chemical and Petrochemical engineering) 

Class (Stage One) 
Subject (Chemical Engineering Principles I) /Code (CHES.P.131) 

Lecturer (Zainab Hassan) 
2

nd
 term – Lecture No.6 &7 

Lecture Name (Choosing a Basis, Temperatures, Pressure) 

 
 

 


