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Piping System Fundamentals
A fluid piping system consists of pipelines, pumps, components, tanks, and control valves connected 
together to deliver fluid to a variety of locations at a specific flow rate and/or pressure.  

Piping systems meet the needs of a variety of applications including:
Industrial and commercial cooling applications•	
Process piping systems in chemical plants and refineries•	
HVAC chilled water systems and hydronic heating systems•	
Food and beverage applications•	
Pharmaceutical process systems•	
Ultra pure water systems used in pharmaceutical and integrated chip manufacturing•	
Marine and shipboard applications•	
Waste collection and treatment systems•	

In short, a fluid piping system is one in which there are pipelines transporting a fluid.  

Most textbooks on fluid dynamics limit the study of piping systems by isolating the various items in 
the system and evaluating them individually. For example, one learns how to calculate the energy of a 
fluid anywhere in the system using the Bernoulli equation and how to determine the head loss in a fully 
charged pipe with a Newtonian fluid, but little effort goes into learning what happens when multiple 
pipelines are connected. The study of pumps is often limited to how the impeller imparts kinetic energy 
to the fluid and how the casing converts the energy of the fluid to potential energy, but does not cover 
Net Positive Suction Head.  

After entering the work force, we continue to look at the piping system as a collection of the various 
parts. We talk to a valve vendor when we have a problem with a control valve, a pump vendor for pump 
problems, and an instrument vendor when there are control issues. However there is no vendor to call 
to see how each item in the total piping system affects its operation.   

As a result, we are typically left to our own devices to gain a clear understanding of how the total pip-
ing system operates. This is why it can be difficult to get a fluid piping system to operate properly. In 
reality, if we have a problem with any element in a system, it is usually caused by the various elements 
not working well together.

The objective of this piping system fundamentals book is to provide piping system practitioners (en-
gineers, designers, maintenance supervisors, and plant operators) with the fundamentals of how total 
piping systems operate. Our approach provides a basic understanding of the various elements found in 
a piping system, and then shows how the elements operate together as a whole.  

It is not our objective to derive the equations involved in describing system operation. In fact, we will 
minimize the amount of math that must be used. Most of the engineering equations we will be using 
are found in Chapter 2 and are presented in such a way that one can gain an understanding of what is 
happening system wide.

The Value of a Clear Picture
Learning a topic is easier if there is a tangible reward for the efforts, such as saving money and  time. 
Therefore, we will be presenting three real-life piping system case studies. After we gain a clear under-
standing of system operation, we will use the information to optimize these examples.  
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