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Pipe2000/Surge – Brief Tutorial

Typical example: Waterhammer in a discharge 
pipeline provided for a pump and with a check valve 
located at the beginning of the pipeline.
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Content
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4. Reducing the surge effects
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1. Data

We will have only 3 nodes and 2 lines: 
• Node: Reservoir
• Node: Pump
• Node: Tank
• Line: Reservoir-Pump
• Line: Pump-Tank

Node Elevation [m]

Reservoir 0

Pump 0

Tank 70

Line Nodes Length [m] Diameter 
[mm]

1 Reservoir-Pump 5

2500

350

2 Pump-Reservoir 300
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Flow:
• Q= 33 l/s
• C=140 (Hazen-Williams)
• Assumed head loss =10 m

Pipe:
• PVC
• Wave speed = 350 m/s

Reservoir:
• Reservoir Level = 70 m
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Pump:
• Speed = 3500 rpm 
• Rated head = 80 m
• Rated flow =33 l/s
• Inertia (pump+Motor) = 2 N.m2

(from manufacturer)
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2. Introduction of data in Surge

You begin with a 
double click here
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Press Ok to begin
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1. Change the units to 
Surge-Liters/Sec

2. Press Ok.
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Press the butoon
User Units
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Now, change 
the System of 
Units, and later 

click Ok!
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Introduce a 
simulation time. 

For example
100 sec.
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1. Click on the box, in 
order to get a 
surge graph 

automatically at
the simulation and next 

go to the map tab.

2. Click on 
Map tab.
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Enlarge the window and you will 
see the complete work area for Surge

Menu

Layout to
draw

Buttons to
zoom

Node 
Information

Buttons to
move

Buttons to handle 
the scheme Configuration 

tabs

Area to change 
the results

P: Pipe, N: Node
Button to begin 

the surge analysis
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With the right key 
of the mouse, 
draw 3 points

1 2

3
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1. Click on each point and line 
and change the objects on the 

node information window

2. Click here to change 
the objects

Objects are for example, 
a reservoir, a pipe, a tank, etc. 



16

By beginning on the 
left side on the layout,
we introduce the data 

for the nodes and lines.

Node 2 : Pump
By means of the button

„Change“, we will 
generate the transient

The pump trip occurs
after 2 sec.

Node 1: Reservoir
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Node 3: Tank

Line 1: Suction Pipe Line 2: Discharge Pipe
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We have finished our pipeline scheme and now 
can begin with the surge simulation
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2. As we have not selected a 
node to plot the results, 
you receive the following 

Message (click Ok):

1. In order to begin with the simulation, we have 
to go to Analyze on the Menu and at first we 

proceed to make a error check.

3. You receive also the 
following message (click Ok)



20

Next we introduce the node 
to plot the results. We go to 

System Data / Other 
and introduce the node information.
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1. Now we click on Analyze !

2. We change the box 
to „every“

3. And press the 
button Analyze
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After pressing the button 
„Analyze“ you get the 

following window
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3. Results

1. Next, Click on the pump

3. And Click the button „Full“
to see the results of the 

surge analysis

2. Change here 
„Press“ to „HGL“
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You can get more imformation 
by pressing the button „More“
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Finally, you have here the results 
for the node that we selected (Pump). 

One curve is for the discharge 
and one curve is for the suction.

Time Axis [s]
HGL Axis [m]
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You can obtain more detailed 
information by means of 

the report tab

Min or Max is very important
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At this level you can 
save your file. Go to 

menu „File“

Introduce file name 
and next press Ok.
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4. Reducing the surge effects

Reducing the Surge effects!
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1. Click on the pipe P-2

2. Click on the 
button „Insert“
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And click on 
„Add Intermediate Node“
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Here, you get a  
„Intermediate Node“
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1. Click on the 
„Intermediate Node“

2. Change „Intermediate Node“
to „Closed Srg Tnk“
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The node information 
for „Closed Srg Tnk“
must to have values 

as shown here
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Our „Closed Surge Tank“
shows this symbol

We adapt also our scheme 
a little bit in order to 

have a more realistic case  
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1. Click on Pipe P-3

2. Change the value
to „2498“
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1. Now, Click 
on Pipe P-2

2. Change the value
to „2“
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1. Now we click on Analyze !

3. And press the 
button Analyze
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After pressing the button 
„Analyze“ you get once again the

following window
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1. Next, Click on the pump

3. And click the button „Full“
to see the results of the 

surge analysis

2. Change here 
„Press“ to „HGL“
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Once again you have here the results 
for the node that we selected (Pump) 

with a reduced surge because of 
inclusion of a air chamber in the 

pipeline system (from 120 to 80 m) 
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Old Surge

New surge with 
air chamber
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That is all folks!

By Dr.-Ing. Over Díaz
Jan 2006
Germany


