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1 Introduction 

This document presents an implementation example for the secondary pumps in a Chiller system 
consisting of three Chilled water pumps. The controls are done using Lonix Modules and system 
design and configuration is utilizes the Lonix Project Creation Tool (PCT).  
 
This document only covers the control of secondary pumps. For an example on controlling the 
chillers and primary pumps please see Chiller System Example. 
 

2 Chilled water pumps, example 
This chapter introduces the control diagram and the functional description of the secondary pumps 
for a chiller system.  

 

2.1 CONTROL DIAGRAM 

 

Figure 1. Control diagram of a chilled water pump s ystem  

 
This example diagram shows three secondary pumps in chilled water system. Run status and 
Hand/OFF/AUTO information is available through the starter panel. The pumps are controlled 
through relays and variable frequency drives (VFD).  
 

2.2 FUNCTIONAL DESCRIPTION 

The pump set is responsible for keeping the pressure in the chilled water network constant and to 
suck the chilled water from the chillers. To achieve this, all the pumps (VFD Driven) will be working 
based on the reading from the differential pressure sensor (DP) placed between the header supply 
and return lines (before the secondary pumps). The pumps are operated in a sequence so that when 
one pump is running at full speed another pump is turned on and its speed is increased so that the 
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pressure difference setpoint is achieved. The number and the running speed of the pumps are 
determined by the cooling load of the building at that particular time i.e. how much chilled water is 
needed. This is also why the differential pressure measurement is measured between the return and 
supply headers, as there is no way to know how much chilled water is needed at any one time. 
 
As most of the times it is enough that only one or two pumps are running the operational hours of the 
pumps should be balanced. After a given duty cycle the pump that has been running the least should 
become the pump that is turned on first, and so on. This means that in a long run the operational 
hours of each pump should be very close to each other. 
 
Gauge pressure measurements PE1 and PE2 are for monitoring purposes, and can be used to 
trigger alarms as well in case the pressure drops too low or gets too high. 
 

3 Solution with Lonix technologies 

This chapter shows an example implementation using Lonix Modules and Lonix PCT.  The following 
figures are screenshots produced from Lonix PCT.  
 
 

 
 

Figure 2. Secondary pumps 
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Figure 3. Secondary pump controller 

 
Figure 3 shows an example implementation of the secondary pumps control. The DCM-object 
(SecPumps Scheduler) is responsible for the scheduling of the pumps. It receives a control 
command from a PID-object (SecPump Pressure Controller) that maintains the pressure difference 
constant. The DCM-object starts the pumps one by one when the previous has reached full speed 
so that the target pressure difference is achieved. 
 
The DCM object is bound to a DO-object (SPx On/Off) controlling a relay (run permission) of a pump 
(see Figure 2). Run status indication (SPx Run Status) informs the DCM-object that a pump is 
running. An AO-object in between controls the pump’s speed through a variable frequency drive. 
 
The indication object is also responsible for triggering an alarm in fault situations by comparing the 
state of the run permission DO-object of a pump and the run status signal from the starter panel. If 
the DCM-object does not receive a run status indication when a pump should be running, the pump 
will be regarded as broken and the DCM will not try to use that pump until the corresponding 
nviAuto-variable is set to zero, and then back to a non-zero value. 
 
Usually the pumps can be operated manually as well, and H-0-A signals should be available. These 
are connected to DI objects that inform the Lonix Duty Cycle Module if a pump is in AUTO mode and 
thus part of the duty cycle. The starter panel should be equipped with H-0-A switches for each pump, 
which are very useful when a pump is malfunctioning. By switching the pump manually off informs 
the DCM that a pump is no longer part of the duty cycle. When the pump is fixed and it is set back to 
AUTO mode DCM resets the error status for that pump and takes it back to the duty cycle.  
 

4 Required devices  

This chapter lists the required devices for the example implementation. 
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Table 1. I/O objects  
 
I/O type Amount 
DI 9 
DO 3 
AI 3 
AO 3 
PID 1 
DCM 1 
 
Besides the Lonix Duty Cycle Module, you will need  two Lonix Multimodules 2242P and one (1) 
Lonix Indication Module 1000S.  
 
Table 2. Lonix Modules 
 
Module Type Description Units 
Lonix Multimodule 2242P 2 DI, 2 DO, 4 AI, 2 AO, 2 PID 2 
Lonix Indication Module 1000S 10 DI 1 
Lonix Duty Cycle Module 2 DCM 1 
 
Details of Lonix Modules are available at www.lonix.com.  
 


