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Simulation of Water Pumping Applications
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Centnfugal Pump: Given input conditions of flow in cubic meters per

gecond [upper input] and purmp speed in rpm [lower input] the block,
provides the dizcharge head of the pump in meters of water.

[Copuright of Industrial Syztems and Contral Limited [26th Feb, 2004]]
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Centrifugal Pump Block
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Block Parameters: Centrifugal Pump

— Centrifugal Pump Digcharge Delta Histatic Head Calculatar [maszk]

Given input conditions of flow in cubic meters per second [Upper inpLt]
and purnp speed in rpm [lower input] the block provides the dizcharge
head of the pump in meters of water and power consumed in ki,

[Copyright of Induzstrial Syztems and Caontral Limited [26th Feb, 2004]]
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Using Simulink Block Reference |

Centrifugal Pump Discharge Delta
H/static Head Calculator

This block utilizes a 2-0 look-up table to pravide the discharge
head in meters of water, given block inputs of flow in cubic
meters per second (input 1) and purmp speed in rpm or Hz
(input 2). Input 3 provides the purnp inlet hydrostatic head. This
iz internally added to the delta hydrostatic head developed
across the pump. The discharge hydrostatic head must also be
pravided (input 1) to be subtracted from the discharge head.
After these summations the (pipe) discharge pressure is made
available {output 13, A second 2-0 laok-up table provides the
power that the pump requires far any flow and pump speed
input conditions. The pump power in KV is available at output
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Parameter Entry for Centrifugal Pump IS
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Double click on the ‘Centrifugal Pump’ Block (Parameter

window appears) Block Parameters: Centrifugal Pump |
Data is entered (by first cIicking on the field) as — Centrifugal Pump Dizcharge Delta Histatic Head Calculator [mask]
[aiven input -:n:nnu:li_tin:nns af Flaw i_r'| cubic meters per Sn_an::n:nnd [upper inpLt]
individual values with a ‘space’ character between each and pump speed in 1P [lower input] the block provides the_ dizcharge
head of the pump in meters of water and power conzumed in ki
. . P
entry. The total data set is placed inside ‘[J’ brackets. [Copwight of Industrial Systems and Control Limited (26th Feb. 2004]
Flow data for each flow point selected from the target — Parameters
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‘Flow Data’ field (m points). Pump Speed [rpm] - Lawer [hput
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Speed data for each speed given on the pump curve is _
Digcharge Head [m] - Out

entered into the ‘Pump Speed’ field (n entries). |[425858110613316.45:3956775 1025123 163565273

Fower Conzumed [k - Out
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‘Discharge Head’ data for a given flow point is entered

as a (‘space’ character separated) set of n data points

(for each speed) terminated with a ;’. This process is ok I Cance! LRE Epply

repeated for each of the m flow data points.

The same entry procedure is used for entering the

‘Power Consumed’ data.
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Constructed Plant Model
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Actual Validation Results ISC
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Modelling Exercise Findings 1S
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® Predicted Lift Efficiency:
[ Original on-off strategy — 24.7%
[ Single VSD pump — 33.3%
[ Dual VSD pumps — 69.4%

® Moving to Dual VSD pump would reduce energy
consumption by 64.5% !!

[ due to lower pumping speeds

® Now implemented. Actual energy savings 65.1%

PICME - Profiting from Manufacturing Excellence, Grangemouth, 15" March 2005



