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Introduction

This document presents an implementation example for a chiller system consisting of three chillers
and their primary pumps. The controls are done using Lonix Modules and system design and
configuration is utilizes the Lonix Project Creation Tool (PCT).

Please see the Chilled Water Pumps Example for an example on controlling the secondary pumps.

Chiller system example

This chapter introduces the control diagram and the functional description of a chiller system that
consists of three chillers and their primary pumps. The chillers and the primary pumps are operated
on an On/Off basis.
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Figure 1. Control diagram of a chiller system

This example diagram shows the three chillers with their primary pumps. Run status and
Hand/OFF/AUTO information for both the chillers and the primary pumps are available through the
starter panels. The chillers and the pumps are controlled with relays.

FUNCTIONAL DESCRIPTION

A chilled water system provides chilled water for cooling purposes to all the AC equipments such as
FAHU, AHU, FCU, etc and is thus an integral part of a building management system. So basically
the cooling achieved by these equipments solely depends on the chilled water supplied by the
chillers. The number of chillers in a building depends on the requirement i.e. the maximum expected
cooling load in that particular building.

As the total cooling load depends on a lot of things (outside temperature, occupancy, temperature
setpoints of rooms and spaces, etc) it is impossible to control the chillers according to their supply
water temperature. Therefore the chillers are controlled according to the return header water
temperature in such a way that if the return header temperature rises over a given setpoint e.g.
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10<C, first chiller is started. If the cooling capa city of one chiller is not enough, then another one is
started, and so on. The inlet and outlet temperatures (TE1 and TE2) of a single chiller are measured
for monitoring purposes.

The usage of the chillers is distributed in such a way that all the chillers are always working for
approximately the same run time. This means that after each duty cycle the chiller with the least
amount of run time will be the first one to be started when cooling is needed.

The primary pumps are also a part of the chiller system. The role of these pumps is significant in
high rise buildings since they are pumping the water from the chilled water pipe line (return path) to
the chillers.

We can generalize the sequence of operation of the chillers as follows; if the situation demands a
chiller to be started a command is given from the temperature controller through Duty Cycle Module
for the butterfly valve to be opened. In getting the valve open status from the valve indication the
primary pump of a particular chillers starts working and if the pump is running (the feedback
information is received from the starter panel) the chiller gets started and eventually the run status of
the chiller is checked by the DCM. If the chiller’s run status is not received by the DCM it is assumed
that the chiller is broken and another chiller is started.

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.

Chiller 1

PP1 On/Off Chiller 1 onjoff
M5 1DOR /13711 M3 /DOI1] 418416
nviliOsuitsh] nw - WO Mee00sutchD]  miDOsuion nw CJ Wo | ra00suitahl]

nviDOsu; hZ[IJ] il nch2[1] Wi

!NI

Chiller 1 Inlet Temp

il Stnplﬂ] nv: M2 £ AI0] £ 19720

o DalarmStnp[ﬂ nvn

Chiller 1¥ahe open/close
M2 £ DO[] /4715

D Oswitch Dswitch|
nviD Oswited CJ NVO E\to switch 0]

Chiller 1 Valve status
M2/ DI] / 27028

WG/ DI[1] / 20026

mvillsuitchlt o PEmiteh [1]
L o

T o, melisitehil]

nwiDlswitch[1

EERITETE
7 o | mveDisuitchi[1]

P s

TR mﬂmswnchzm

B .—,—‘—|
midiensord] o | ooslsensork]

T wa nvuAIreIaliues[[

nviD Deuitsh} 0] m., =y i 0Ly o eofisutch ] . Chllnlnez[f!\ ::mlggzmp
nviDialamnsta [n] o T o eoDlsieh 2] 7 ID[UD_SIBIIJS‘[Z] TR e oD i midiensorll] F'! wo’ nvodlsensor]f]
miblsukehZ] g Wo |, meDisuchiE]  nvillswkahD] Mo, MoDisuteh 0] T o _n_vomremes[
v ,wo' ruoDlswitchz[z] ¥ o | Treisuiechz(n]
PP1H O
Wi DI £ 22726
miblsukehE] o @ o, o Ditchi]
T o | moDisutchz(s]
\J Other Control Systems
[ Chillers Chiller W1 ] Group &4 nviSwitchaFa]
‘ Chillers Chiller M1/ Group AJ nvoSwitchAd]
Figure 2. Chiller system
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Figure 3. Chiller controllers

Figure 2 shows an example implementation of a chiller with its primary pump. The pumps and
chillers are operated on an on/off basis i.e. DO-objects controlling relays. The command for the
valve to open is given by the DCM-object and the valve open indication triggers the primary pump. If
there is a conflict between the states of the valve command and the valve indication an alarm is
triggered to inform the operator about the fault.

The chillers are controlled by a DCM-object which in turn receives the control command from a PID
controller. The return header temperature is bound to the nviPIDmes variable of the temperature
controller (Chiller Temp Controller) which outputs a control command via its nvoPIDactuator variable
to the DCM-object (Chiller Scheduler).

When a chiller is started the control command from the DCM-object first opens the butterfly valve.
When an indication signal from the valve is received (Chiller x Valve status) the primary pump of the
chiller is started (PPx On/Off). When the pump is started and a run status signal (PPx Run Status) is
received, the Chiller is started (Chiller x On/Off). Also the run status of the chiller is monitored
(Chiller x Run Status) and forwarded back to the DCM-object. All the status indications compare the
state of the control command with the state of the feedback information to make sure that all
equipment is working. If the status feedback fails even though a device should be on, an alarm is
triggered. This will also break the command loop and thus the DCM-object is notified that the chiller
is not working. The primary pumps and the chillers are also equipped with trip status indications
(PPx Trip Status, Chiller x Trip Status) that can trigger an alarm.

Usually the Chillers 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 chiller is in AUTO mode and
thus part of the duty cycle. The starter panel should be equipped with H-0-A switches for each chiller,
which are very useful also when a chiller is malfunctioning. Switching the pump manually off informs
the DCM-object that a chiller is no longer part of the duty cycle. When the chiller is fixed and it is set
back to AUTO mode the DCM-object resets the error status of that chiller and takes it back to the
duty cycle.
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Figure 4. Configuration of the DCM object for Chill  er Duty Cycle

Figure 4 shows an example configuration of a DCM-object in PCT. In this case the cycle time is set
to 24 hours. Actuator Fail Delay is the time that DCM will wait for a run status feedback signal, until
that particular chiller is regarded malfunctioning. It is now set to 300 seconds. The run times for each

pump are stored in the Run Time variables and can be changed freely as well.

4 Required devices

This chapter lists the required devices for the example implementation.

Table 1. I/O objects

DI 21
DO 9
Al 10
AO 0
PID 1
DCM 1

Besides the Lonix Duty Cycle Module, you will need three Lonix Multimodules 2242P, one (1) Lonix
Digimodule 5400P and one (1) Lonix Indication Module 1000S.

Table 2. Lonix Modules

Module Type Description | Units
Lonix Multimodule 2242P 2Dl,2DO0O, 4 Al,2 A0, 2 PID 3
Lonix Digimodule 5400P 5DI,4 DO, 2 PID 1
Lonix Indication Module 1000S 10 DI 1
Lonix Duty Cycle Module 2 DCM 1

Details of Lonix Modules are available at www.lonix.com.
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