
Better hydraulic modeling, 
more reliable design 
IN URBAN WATER JOURNAL, 
TEBODIN’S HYDRAULIC MODELING 
SPECIALIST BEOSONG (PAUL) 
JUNG EXPLAINS HOW TO CHOOSE 
THE RIGHT SIMULATION MODEL IN 
THE DESIGN PHASE AND HOW TO 
PROTECT THE PIPELINE SYSTEM 
FROM THE DAMAGING SURGE 
PRESSURE. 

Tebodin wants to provide clients the 
comprehensive guideline of hydraulic 
modeling for more reliable water 
transmission/distribution system design 
and thus ensure safe and economical 
operation and protect public health. 

Waterhammer

A safe and reliable pipeline systems is 
important to many of our clients in the 
process industry, oil & gas and water 
industry. One critical issue in pipeline 
system is to protect the system from 
excessive transient or water hammer 
conditions. Water hammer is caused by 
unwanted pump trips and shutdowns, 
emergency valve operations, or 
firefighting and then results in 
equipment damage, pipeline leaks, 

paper reviews four popular numerical 
models of simulating transient pipe 
flow. The specific use of each model is 
strongly dependent on the level of 
unsteadiness in the system and on the 
accuracy, assumptions and limitations 
of the applied mathematical model and 
its numerical solution.’

Practical guideline

In Jung’s paper, the key practical 
differences in the four transient models 
are compared with respect to three 
criteria: their physical attributes, 
hydraulic predictions, and numerical 
considerations of stability and 
accuracy. A useful guideline for 
determining the degree of unsteadiness 
is presented and then linked to the 
appropriate model. ‘The correct 
selection of unsteady model is crucially 
important, because only the right model 
can lead to a valid simulation and 
conclusion, which adequately evaluate 
both system performance and the 
ultimate cost of system protection’, 
says Jung.   

Paul Jung, PhD, PE  is building up quite a reputation in hydraulic modeling.  
He is an author of more than 50 technical articles. 

hydraulic vibration and the risk of 
contaminant intrusion. So it’s of great 
importance to capture the unsteady 
flow condition accurately and timely 
and to minimize its effects. That all 
starts in the design phase, with 
choosing the right simulation model.

Four unsteady models

A good transient simulation must be 
based on the right transient model. Paul 
explains the proper use of transient 
models in pipe flow modeling. ‘My 
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