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PIPENET Vision 1.22 is the very latest version of 

PIPENET fully supported by our Technical Support Team. 

 
The new transfer function introduces bias and users can 

set minimum/maximum limitation to the output, which can 

implement split range functionality controller and set a 

minimum/maximum stop in a control valve. 

 

Other news - you may have missed on our website: 

 

Korea – Manual are now available in Korean.   

Russia – Don’t miss the PIPENET website in Russian: 

www.Pipenet.ru 

 

PIPENET Vision 1.30 Coming soon –   

PIPENET Vision 1.30 will be dispatched - free - to all 

PIPENET users with current Maintenance, Updates and 

Support Subscription later this year. 

 

NEWS! 
PIPENET Vision 1.22 out now!  

Registered users, with a valid maintenance contract, 
can now download PIPENET Service Pack 1.22 via 
the Registration page of WWW.sunrise-sys.com  
 

Split level controller capability! 
 

Minimum/maximum limits to output of Transfer 
Function! 

 
Unlimited number of Complex Forces! 

 
Improved Transfer Function with bias! 

. 
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A new PIPENET Vision 1.22 Feature -  
 
1. Modelling split level controllers 

 
This development enhances the already powerful 

control systems capabilities of PIPENET. Split level 

 controllers are typically used in control system 

where it is necessary for one signal to control more 

than one valve.  Split level control system capability 

has been introduced in an elegant manner by 

improving the transfer function model. 

 
The new transfer function model introduces bias 

and minimum/maximum limitation to the output.  

This can implement split range functionality 

controller and set a minimum/maximum stop in a 

control valve. 

 

This example shows the use of bias as well as 

minimum/maximum stop.  The network has two 

supplies.  The spare supply is only used when the 

pressure of main supply is not high enough keep 

the desired pressure at the sensor.  In this scenario 

the spare supply has a constant 5 barg pressure.  

The initial pressure of the main supply is 0 barg and 

increases to 10 barg in 10 seconds.  The control 

philosophy is that valve A is open initially and 

closes after the pressure of the main supply  

recovers. In this scenario, only the operating valve 

B have minimum/maximum stop, i.e. 20% �  Y �  

80%.  

 

 
 
Input data for Transfer Functions A and B: 
 
Transfer Function A       
Transfer Function B 

 
Transfer Function A 
 
 
 
 
Input data for Transfer Functions A and B: 
 
 
Transfer Function A 
 

 
 
 
 
Transfer Function B   
 

       
          
 
Note: the function that more than two components 

link into one information node will be released in 

the next version 

 

PID Controller 
output (X) 

Valve A setting 
(Y1) 

Valve B setting 
(Y2) 

0 % 100 % 20 % 

25 % 50 % 20 % 

50 % 0 % 20 % 

60 % 0 % 20 % 

75 % 0 % 50 % 

90 % 0 % 80 % 

100 % 0 % 80 % 

X Y1 = -2*X + 1  

(0% �  Y �  
100%) 

Y2 = 2*X - 1  

(20% �  Y �  
80%) 
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Results: 

The pressure at the control point cannot keep at the 

desired value (2 barg) when the main supply is at 

10 bar pressure because the control valve B has 

reach the upper limitation, i.e. 80% opening, see 

Figure 3. 

 
 
 
      
 
 
 
 
 

 
 
 
 
 
 
 

Above: Figure1:  

 

The pressure of the main supply and the pressure 

at the control    point. 

 

Below: Figure 2:  

The inlet and output of the transfer function A 

(Y1=-2*X+1 & 0% �  Y1 �  100%) 

 

 
 
 
Figure 3:  

The inlet and output of the transfer function B  

(Y2=2*X-1 & 20% �  Y2 �  80%) 

 

 
 
 

_________________________________________ 
 
 
2. How does PIPENET control severe 
pressure oscillations after a pump 
trip? 
 
PIPENET shows how to reduce and control severe 

pressure oscillations which can sometimes be 

caused by a pump trip.  When a pump trips it acts 

somewhat like a valve closing.  This can create 

vacuum pressure downstream of the pump which 

subsequently leads to pressure oscillations. 

 

PIPENET is used to model a cooling water system 

in this example.  Cooling water systems are 

increasingly constructed using GRP pipes. This is 

mainly because GRP is less susceptible to 

corrosion and is cheaper. However, in order to 

harness these highly desirable qualities, when a 

cooling water system is built using GRP material 

one has to pay more attention to the design 

aspects.  This is because they generally have to 

operate within a relatively narrow pressure range, 

and pressure oscillations should be minimised.  

 
GRP pipes in the following cooling water network 

may work under vacuum conditions after pump trip. 

The GRP pipes may leak, or even collapse, 

because GRP pipe may be able to withstand limited 

negative pressure.  Furthermore, it is important to 
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minimise pressure oscillations.  Pipe fittings are 

attached to pipes by the use adhesives rather than 

welding.  Severe pressure oscillations can have the 

effect of causing relative movement between the 

pipe material and the fitting, ultimately causing 

them to become detached. 

 
PIPENET Transient module is used to compare two 

alternative ways of solving the difficulties caused by 

the pump trip. The first one uses vacuum breakers, 

and the second uses a fly wheel attached to the 

pump rotor.  The moment of inertia of the flywheel 

is the main factor of interest.  PIPENET shows the 

effect of the moment of inertia of the flywheel.  

PIPENET also shows how to determine the sizes of 

the vacuum breakers, if this approach is taken to 

solve the problem. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

One key aspect of the model is the following.  In the 

usual pump performance curve supplied by 

manufacturers the downstream pressure is higher 

than the upstream pressure.  However, when a 

pump trips the downstream pressure is lower than 

the upstream pressure.  PIPENET provides the 

turbo-pump to model such situations, and this 

model must be used in this simulation.   

 

As can be seen from the following schematic of the 

network, the pump speed is controlled by a 

pressure control system and the valve position is 

controlled by a flow control system. 
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Case 1 - Base case: pump trip, no vacuum 
breaker, no fly wheel  
 
All pumps in the above schematic trip. The 

calculated minimum/maximum pressures of the 

GRP pipes are -0.95/4.37 barg respectively, see 

the figures below.  Although there is no flywheel the 

pump and motor assembly has a moment of inertia 

of 765 kgm2 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Case 2 – pump trip, no vacuum breaker, using 
fly wheel  
 
 
We note that the oscillations have more or less 

gone when the pipe length was increased to 200 m 

from the 20 m used in Case 1. This is because the 

dynamics in the pipe is slow.  As a result of this the 

oscillations on the downstream side of the check 

valve and its amplitude are less. 
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Case 3 – pump trip, small vacuum breaker, no 
fly wheel  
 

This is the same as the base case, except that the 

moment of inertia of the pumps is increased 5 times 

by using fly wheel, from 765 kgm2 to 3825 kgm2.  

 

The calculated minimum/maximum pressures of the 

GRP pipes are -0.35/4.37 barg respectively. The 

oscillation is reduced significantly in comparison to 

the base case.  Please see the figure below. 

 
 

 

Case 4 – pump trip, big vacuum breaker, no fly 

wheel  

 

This is the same as the base case, except that the 

small vacuum breakers, with 200 mm air inlet valve 

and 100 mm air outlet valve, are installed in the 

system. The system schematic is same as Case 3.  

 

The calculated minimum/maximum pressures of the 

GRP pipes are -0.67/4.37 barg respectively, see 

the figure below. Although the minimum pressure is 

higher than that in the base case, the oscillation 

magnitude is obviously larger than that in Case 3 

using smaller vacuum breakers. This indicates that 

there is an optimum size for vacuum breaker valves 

and PIPENET can be used to find this optimum. 

For this network 50/25 mm vacuum breaker valve 

gives better results than the 200/100 mm vacuum 

breaker valve. 
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Conclusions: 

 

Pump trip and the caused problems are discussed 

in this report. Both fly wheel and vacuum breakers 

are the effective methods to reduce and control 

pressure oscillations. The size of vacuum breaker 

valves and fly wheel can also be optimized based 

on the simulation results. 

 

3. Eliminating Check Valve Chatter 

 

Inertial check valve model in PIPENET Transient 

Module can model the behaviour of swing-type 

check valve, with or without spring assistance and 

with or without damping. The problems observed 

with swing check valves arise essentially out of a 

mismatch between the check valve and the piping 

system. For this reason, various parameters may 

affect the selection of swing check valves, including 

pipe length, mass of the check valve disc, Cv value, 

spring stiffness, damping and valve inclination. This 

purpose of this document is to study their effect on 

the speed of closure, the possibility of valve 

“chatter”, pressure surge and so on.  

 

Severe oscillations may arise in the following 

network after a pump trips. These can be reduced 

or eliminated efficiently by optimizing the valve 

parameters. 

 

 

 

 

 

 

Case 1 - Base case: 20 m pipe 3, Cv=2000 

[m3/hr, barg], 10 kg valve disc, no spring, no 

damping, no inclination 

 

The graphical result for the swing check valve is 

shown below. It is clear that the behaviour is very 

unstable and there are wild oscillations. 
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Case 2 – Effect of pipe length: 200 m pipe 3, 

Cv=2000 [m3/hr, barg], 10 kg valve disc, no 

spring, no damping, no inclination 

 

We note that the oscillations have more or less 

gone when the pipe length was increased to 200 m 

from the 20 m used in Case 1. This is because the 

dynamics in the pipe is slow.  As a result of this the 

oscillations on the downstream side of the check 

valve and its amplitude are less. 

 

 

 

Case 3 – Effect of valve Cv: 20 m pipe 3, Cv=500 

[m3/hr, barg], 10 kg valve disc, no spring, no 

damping, no inclination 

 

The Cv of the valve was reduced to 500 (m3/hr, 

bar). Apart from this, the parameters of the system 

are the same as Case 1. 

 

This check valve offers a significantly greater 

resistance to the flowrate. This helps to close the 

check valve before a significant reverse flow has 

been set up. This avoids pressure oscillations 

reaching the upstream side of the check valve, 

eliminating the instability of the check valve. It is 

essential to note however that this valve is 

undersized. As a result of this, the steady state 

downstream pressure and the flowrate are both 

significantly lower than the base case. 

 

 

 

 
Case 4 – Effect of damping: 20 m pipe 3, 

Cv=2000 [m3/hr, barg], 10 kg valve disc, no 

spring, 100 Nm/rad damping, no inclination 

 

This is the same as the base case, except that 

damping has been added. The damping term is 

shown in the following figure. 

 

It can be seen that the stability of the check valve 

operation has been greatly improved.  However, 

the pressure surge at the end of the check valve 

closure is same as that at the base case.  
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Case 5 – Effect of spring: 20 m pipe 3, Cv=2000 

[m3/hr, barg], 10 kg valve disc, 10 N/m spring, 

no damping, no inclination 

 

This is the same as the base case, except that 

spring stiffness has been added.  It can be seen 

that both the instability and the pressure surge are 

depressed.   

 

 

 

Case 6 – Effect of disc mass: 20 m pipe 3, 

Cv=2000 [m3/hr, barg], 20 kg valve disc, no 

spring, no damping, no inclination 

 

This is the same as the base case, except that the 

mass of the disc is increased to 20 kg.  It is clear 

that this helps in stabilising the behaviour of the 

check valve. 

 

 

 

 
 

Case 7 – Effect of valve inclination: 20 m pipe 3, 

Cv=2000 [m3/hr, barg], 10 kg valve disc, no 

spring, no damping, 10 deg inclination 

 

This is the same as the base case, except that the 

inclination angle of valve increases to 10 deg.  It is 

clear that this helps in stabilising the behaviour of 

the check valve. 

 

 

 

Case 8 – Effect of valve door closing position: 

20 m pipe 3, Cv=2000 [m3/hr, barg], 10 kg valve 

disc, no spring, no damping, 10 deg inclination 

angle of closed door  

 

This is the same as the base case, except that the 

angle of closed down increases to 10 deg.  The 

results are similar as Case 7. 
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Conclusions: 

 

Modelling swing check valves is a difficult field in 

which PIPENET Transient module is very powerful 

and aids the engineer in determining the optimum 

solution. There are several ways of eliminating 

check valve instability and slam.  The above 

examples show how PIPENET can be used to 

model the effect of all the relevant parameters– the 

effect of changing the check valve Cv, the effect of 

introducing spring assistance, the effect of 

damping, the effect of increasing the mass of the 

disc and the effect of inclination angle.  

_________________________________________ 

 

PIPENET NEWS 

If you would like to ensure that you are on the 

PIPENET NEWS circulation list, please email: 

jane@sunrise-sys.com.  (If you would prefer to be 

removed from the circulation list, please email ‘No’ 

to the same address.  Thank you.) 

_________________________________________ 

PIPENET Comments 

We rely on your feedback.  If you would like to 

comment, at any time, please email jane@sunrise-

sys.com with your comments. 

 

PIPENET Maintenance Updates and 

Support Subscription 

For a small annual subscription you can ensure that 

you are always working on the latest version of 

PIPENET, as well as being assured of assistance 

from our support team if you need it.   

We will be releasing PIPENET Vision 1.30 later this 

year and it will be dispatched to all subscribers to 

PIPENET Maintenance, Updates and Support. 

 

If you would like to know more, please email 

Pipenet@sunrise-sys.com. 

_________________________________________ 

 

PIPENET Training Manual 

“The training manual is very useful.  I wish I had 

a copy earlier.”    
A new manual is available on CD, upon request, to 

all subscribers to PIPENET Maintenance, 

Upgrades and Support. Please email 

jane@sunrise-sys.com to request a copy. 

_________________________________________ 

 

PIPENET Vision 1.30 coming soon! 

The planned new PIPENET update will include the 

following:  

·  A new Polygon tool, similar to the Area tool 

except that irregular shaped areas can be 

selected for copying, etc. 

 

·  Ability to produce Spray/Sprinkler results 

using the NFPA layout 

 

·  Materials take-off now available for the 

Standard module as well as the 

Spray/Sprinkler module 

 

·  The current version of PIPENET is known to 

run on Windows Vista - version 1.30 will be 

certified to run on Vista. 


