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Process Engineers execute hydraulic calculations during Basic and Detailed Engineering 
project phases to size a variety of equipment including pumps, control valves and piping 

(including piping components).  These calculations are essential to ensure optimal designs on 
equipment and piping sizes based on specific design criteria, while taking all operating cases 

into consideration. 

This article serves as a general step-by-step guide to performing hydraulic calculations in the 
most efficient and effective way possible. 

A GUIDE TO PERFORMING PIPELINE HYDRAULIC 

CALCULATIONS 

IT’S IN THE PIPELINE 

Dewald Furter 

 
https://www.almassarat.com/oil_gas_applications.php 
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➢ Type of fluid 
➢ Fluid Phase 
➢ Fluid density 
➢ Fluid viscosity 
➢ Fluid temperature 
➢ Atmospheric pressure at project location 
➢ Process conditions at source (fluid levels at source, pressures, etc) 
➢ Destination (tie-in) conditions (pressures, heights) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Required Process Information 1 
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To start off with a hydraulic calculation, some fluid (commodity) properties and other 
aspects need to be available and considered.  These may include: 
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Engineering Interfacing 

Close collaboration is required between the 
Process, Mechanical and Piping Engineering 
disciplines to ensure pumps and other inline 
equipment are sized correctly for optimal 
performance.  Important considerations are the 
following: 

➢ Routing of Piping (length, bends, and 
elevations) 

➢ Tie-in details at destination 

Preliminary pipe routings will usually be done 
during Basic Engineering and finalised during 
Detailed Engineering.  Hydraulic calculations 
will be firmed up during the Detailed 
Engineering phase using final piping routing 
information. http://www.wermac.org/documents/coordination_part3.html 
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Some specifications and limitations to consider when performing the calculations are as 
follows: 

➢ Material of construction 
➢ Piping schedule 
➢ Allowable fluid velocities 
➢ Allowable pressure drops 

Software such as AFT Fathom (incompressible fluids) and AFT Arrow (compressible fluids) can 
be used to perform calculations. When performing calculations, consideration should be given 
to the different possible design cases.  It is highly likely that more than one case will exist. 
Different design cases can include: 

➢ Changes in fluid temperatures/densities 
➢ Changes in source vessel/tank levels 
➢ Different required flow rates 

 

Design Criteria & Design Cases 

Figure 1: Example of a hydraulic model using AFT Fathom 
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Important Outputs 

The aim of performing hydraulic calculations is to size the equipment and piping to develop 
datasheets, whilst adhering to the specifications, design criteria, piping routings and source 
and destination process conditions. The key outputs required may include: 

➢ Pump NPSH available 
➢ Pump motor size (hydraulic power) 
➢ Pump duty point 
➢ Line pressure drops and velocities 
➢ Control Valve estimated CV value 
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Next Steps 

Once all cases have been modelled datasheets for all equipment and instrumentation forming 
part of the piping system can be developed, which can then be sent into the market for 
quotations.  Other deliverables that will be populated include process flow diagrams (PFDs), 
Piping and Instrumentation Diagrams (P&IDs), Equipment List and the Line List amongst 
others.   

https://ciphix.io/insights/ 


