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I ntroduction

This user manual contains nearly two hundred pages of online information, providing comprehensive
information about all aspects of the EnviroMon system.

Please take afew minutes to read thisintroduction, asthiswill give you a brief overview of how the
system works, and where to find additional information.

To continue reading the introduction, please press the button on the bar above each time
you have finished reading a page.



The System

The EnviroMon system is designed for long-term recording of data from a number of locations.
The system offers the following features:

permanent retention of recorded data on PC

wide range of datadisplay and analysis options

easy-to-use software

telephone style connections for easy installation

modular system for easy upgrades

awide range of optionsto report alarm conditions

support for remote data download (modem, GSM, IP, etc)



The Equipment
The main components of an EnviroMon system are:
- acomputer
alogger
anumber of converters
aarm options

The computer performs the following functions, using the EnviroMon for Windows program:
configuring the system
long-term storage of data
display, print and analysis of recorded data

The computer talks to loggers using one of the following methods:
using adirect connection to alocal logger
viaatelephone modem - to alogger on aremote site
using aradio link - for short-range connection to sites not serviced by telephone
viaa GSM telephone - for remote or mobile applications
viaan IP network - ideal for companiesthat already have a computer network
The logger stores data continuously, even when the computer is turned off or disconnected, or the
mainsfails.

The logger connectsto a number of converters that take measurements. The converters can be up to
400 metres away from the logger, and are connected using a single, low-cost, telephone cable that forms
a‘network’ between the logger and the converters.



The Softwar e

EnviroMon for Windows is used both to configure an EnviroMon system, and to extract and analyse
data from the system.

To run EnviroMon for Windows under Windows 95:
Press the Start button
Select Programs
Select Pico Technology
Select EnviroMon for Windows

When you first start up the EnviroMon software, the system is not yet configured, so the computer
displays the configuration panel.

The top button on the configuration panel selects a guided tour: thiswill take you, step by step,
through the process of setting up asimple system.

Thefinal stage of configuring a system isto press the Program button: thiswrites a configuration to
the logger.

When you start up the EnviroMon software after the system has been configured, the software
transfers the readings stored in the logger to adatafile on your computer, and then displays the
Monitor view which shows the current value of each measured parameter.

From the monitor view, you can use the menu to get back to the configuration panel, or to any of the
reporting views.



OnlineHelp

Each dialog or view in EnviroMon for Windows has alink to the corresponding information in this help
file.
to get help from a dialog, press the Help button

to get help from aview, pressthe button

Onceinthishelp file, you can find thingsin several ways:
press the Contents button for afull list of theitems covered in thisfile
press Index and then specify a keyword that describes what you are looking for

B

pressthe button to move on to the next topic
press an underlined areato link to arelated topic



Legal info

Licensing
Both the demonstration and production versions of Enviromon for Windows may be copied and used
freely on any number of computers.

Liability
Pico Technology Limited does not accept responsibility for any loss or injury caused by the use of Pico
Technology equipment or software. It isthe user’s responsibility to ensure that the product is suitable

for the user’ s application.

Trademarks
Windowsis aregistered trademark of Microsoft Corporation.
Pico Technology Limited and EnviroMon are internationally registered trade marks.
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Configuration planning

EnviroMon isavery flexible system. It is made up of anumber of separate modules: you simply choose
the modules that you need to do the job. In addition, there are several software options that can be
configured so that the logger will do exactly what you want.

This section describes the points that you should consider when setting up an EnviroMon system.

Who will be responsible for the system?
What do you want to measure?

What action isrequired on alarms?
What should happen on power failure?
Data storage and reporting

Where should equipment be placed?
How to validate the system

Security

Who will be responsible for the system?
For asmall configuration, one person can easily install the system and operate it on a day-to-day basis.

Larger systems are often installed by external contractors, but it is essential to have someone within the
company who will be responsible for maintaining the

system onceit isinstalled. This person should be involved at the earliest stages in the planning of the
system, so that they understand how it works and can easily make small changesto the system as
requirements change.



What do you want to measur e?

EnviroMon takes readings from a number of sensors distributed around a site. These sensors are
connected to converters that transform the anal ogue signals from the sensor into digital signals: these
digital signals can then be transmitted reliably and accurately to the logger. The type of sensor and
converter depends on what you wish to measure.

Temperature

EnviroMon provides full support for three different temperature measuring techniques: it can also work

with other techniquesif required.

- Precision thermistorsarerelatively low cost and they are highly accurate (0.1°C) , but only over a
relatively limited temperature range, for example -40 to 30°C or 0 to 70°C.

Pt100 platinum resistance (PRT) sensor s cover awider temperature range- -200 to 650°C- and are
availablein DIN standard (0.3°C), tenth-DIN (0.03°C) and even higher accuracies.

TypeK thermocoupleswork over arange -270 to 1370°C: they are availablein awide variety of
probes from alarge number of suppliers. Thereis a standard connector, so thermocouples from
different suppliers are interchangeable. Typical accuracy is0.5°C at ambient temperature, and error
increases as the temperature goes away from ambient.
Thermistors
The standard EL 015 and EL 039 EnviroM on temperature sensors are precision thermistors sealed in a
stainless steel cylinder. The sensor isfitted with a 5-metre cable and a connector which plugs straight
into an EL 001 temperature converter. Each EL 001 can accept three sensor inputs. The sensor cable can
be extended to a maximum of about 100 metres: thiswill introduce an error of lessthan 0.1C in the
temperature measurement.

At temperatures below 0C, the cable may become brittle, and must not be flexed. At temperatures over
70C, the cable may become soft and easily damaged.

The EL015 and EL 039 temperature sensors have an accuracy of 0.1C over 0to 30C, and 0.2C over -20 to
50C. Outside thisrange, we recommend the use of Pt100 or Type K sensors.

For localised temperature measurement- for example, measuring the temperature of acritical component
in acontrol system- Pico can also supply thermistor sensors as bare beads, approx 1mm diameter.

Type K thermocouples

The CM004 Type K thermocouple conditioner supports the full temperature range for type K. It isfitted
with a standard miniature thermocouple connector.

Pt100 platinum resistance

The CMO005 Pt100 conditioner covers the range -200 to 350C. It has four screw-terminal connectors, and
can be used with two, three or four-wire sensors.

Humidity

EnviroMon can measure humidity using the EL 031 temperature and humidity sensor and EL 026
converter. The converter contains calibration information for the sensor, so the units are supplied as a
pair. The ELO31 contains both atemperature sensor and a humidity sensor. The humidity sensor has a
calibrated accuracy of 2%.

Light

The EL031 light sensor isintended to provide a qualitative measure of light level. It connectsto one of
the channels of an EL001 converter. The sensor gives alog-scaled reading between 0 an 100%, where O
is complete darkness and 100 is full sunlight. For more accurate light measurement, see measurement
made easy.



Door open/closed

The EL029 door switch can be connected to one of the channels of an EL001 converter. The logger
reports whether the door is open or closed, and any statistics show the percentage of time the door was
open during any period.

Other parameters

There are three general-purpose converters for use with the EnviroMon system.
EL 016 8-channel voltage converter
EL 036 2-channel signal conditioner converter
EL 037 3-channel voltage/4-20mA converter

The EL016 has eight inputs that can measure signals between 0 and 2.5 volts. EnviroMon can be
programmed to convert the voltages into some other units (for example, pressure) and display themin
those units.

The EL036 accepts two signal conditioner modules, for example the CM004 Pt100 conditioner described
above. Thereisawide range of signal conditioning modules that are tailored to work with specific
sensors, and also general purpose conditioners to work with 4-20mA or 0-5V transmitters. See

M easurement made easy for more details of signal conditioners.

The EL037 has three inputs that can be configured to measure 2.5V olts, £10Volts and 4-20mA.
EnviroMon can be programmed to convert the measurements into some other units (for example,
pressure) and display them in those units.

Bear in mind when selecting sensors that EnviroMon is alow-power system, hence it can carry on
running when mains fails. Where possible, select |ow-power sensors. If it is essential to use a sensor
that requires alot of power (for example gas sensors), you should consider either providing alocal
power supply for the ELO36 that it is connected to, or using the E1018 battery backup unit.

What action isrequired on alarms

EnviroMon can be configured to sound an alarm if atemperature goes out of range (high or low) or if a
sensor fails.

For many applications, it is not necessary to have alarmsfor all sensors, so the alarm function for any
sensor can be disabled. It is also possible to enable the alarm only during certain time ranges, for
example during working hours (eg 9 to 5, Monday to Friday).

It may be desirable to have an alarm on sensor failure, but not on temperature out of range. This can be
done by leaving the alarm enabled and setting a wide temperature range.

If the temperature normally goes out of range for short periods, it is possible to hold off (delay) alarms
for a specified period. For example, if afreezer periodically goes through adefrost cycle lasting 15
minutes, an alarm holdoff of 20 minutes would prevent the defrost cycle from causing alarms.

The high and low threshold, disable and holdoff can be set individually for each sensor.

The logger contains a built-in audible alarm: if the area where the logger is mounted is continuously
manned, the built-in alarm is sufficient.

If the logger areais not continuously manned, it may be necessary to use aremote audible alarm, either
in the workarea or in asecurity control room. This can be linked to the logger using the network cable.

If it isnecessary to respond to alarms when the site is unmanned, the alarm dialer module can make
telephone callsto several numbers and deliver a voice message.



What should happen on power failure

For some applications, it is not necessary to collect or store dataif mains power fails.
If continuous operation during mains failure isrequired, there are two options:

fit 4xAA batteriesinto the logger. This provides several hour’ s backup, but the batteries must be
changed from time to time

install an EL018 dialer/battery backup module: this contains alead-acid battery that will give 24
hours' operation in the event of mainsfailure. It is continuously kept charged while mains power is
present.

Data storage and Reporting

Data storage and reporting requirements vary enormously, depending on the application. There are
three main options:
monitor temperatures - use the logger only for immediate temperature monitoring and alarms
print out reports at regular intervals, directly from the logger
store the data on computer

The logger can be connected to either atally roll printer or to an Epson A4-paper printer. It can print the
current temperatures, and can also print out a periodic summary which shows the minimum, maximum
and average readings, together with the number of alarms and the total alarm duration. Thisapproach is
useful if thereis not space for acomputer, or if staff are not familiar with computers. These reports can
be printed out either at regular intervals, or on request.

If acomputer isused, dataistransferred to the computer automatically each time the user runs the
EnviroMon program on the computer. Storing data on the computer has a number of advantages:
data can easily be backed up for added security
if the computer already has accessto a printer, it is not necessary to buy a separate printer for the
logger
the computer software offers awider range of report formats
itispossibleto transfer datato other applications for further analysis
the computer need not be on the same site as the logger (see remote data access)

Once datais stored on the computer, it can be processed in a number of ways:
- aspreadsheet-style display, which can be transferred to a spreadsheet for further analysis
agraph of readings against time, over periods from hours to years
a period summary which shows the minimum, maximum and average reading for each sensor during
the period, together with the number of alarm events and the total alarm duration.
alist of alarm events: it is possible to add notes about action taken on alarm.

It is possible to specify abackup path for files: this can either be a diskette or a network drive. If you
specify adiskette, the backup should be done manually, using the backup option on the file menu. If
you specify a network drive, you can also request an automatic backup each time you exit from the
program.

Itis also possible to specify that old files should be deleted after a period of time: the options are
never
delete after amonth
delete after a quarter
delete after ayear

If you are collecting data every minute, thiswill require about 1.6M egabytes per year. Most computers
have at |east 1000 M egabytes of disk space, so it isnot usually necessary to delete old data.



Remote data collection

It is possibleto access logger dataremotely using either aradio modem or atelephone modem.

Radio modem

One computer can maintain radio modem linksto several remote loggers. Because EnviroMon requires
very little power, the remote loggers can easily operate using a battery that is kept charged using a solar
panel. Thelogger has built-in power saving features to turn off the radio modem when it is not required.

Telephone modem

The EnviroMon software running on a PC can use amodem to make a telephone call to aremote logger,
then extract data from the logger and terminate the connection.

Thelogger can be configured to permit the modem to answer telephone calls only during a narrow time
range. This means, for example, that the logger data can be downloaded at night using atelephoneline
that is allocated for other uses during the day.

Wher e should equipment be placed?

Each EnviroMon converter turns sensor inputsinto digital signals: these digital signals can be
transmitted quite long distances through the network cable. Converters should be a maximum of 400
metres from the logger.

Thelogger can therefore be placed wherever information is required, for example in an office area, and
the converters can be placed near where parameters are to be measured.

Thermistor sensors are supplied with a 5-metre cable that can be extended up to 100 metres.

Alarm relay and dialer modules are best placed close to the logger, to minimise therisk that abreak in
the network could prevent the logger from operating the relay or dialer.

Security

It is not possible to change the logger configuration from the logger keypad: it is necessary to usea
computer.

The EnviroMon for Windows software normally allows full access to both the data display and
configuration functions. If, however, you enter details of users, you can specify which users are allowed
to access the configuration menu.

How to validate the system

It will be necessary to check that all parts of the system work- thisis essential oncethe systemis
installed, and should be repeated at |east yearly thereafter.

We recommend that you create a checklist of featuresto test, while you are deciding what the
configuration will be, then you can use this checklist once the system isinstalled. See the sections on
Maintenance and Calibration for some ideas on testing.

If possible, you should operate the system for a period of time to ensure that it isworking correctly,
before you start to rely on the results.

When deciding on tests, the test is aslifelike and as compl ete as possible. For example, if you are using
adialer, you should simulate afault, then verify that the logger activates that dialer, the dialer callsthe
correct telephone numbers, and the persons called understand how to acknowledge the call.



Chapter 3: Equipment

General
Connectors
Network
Screw terminal network connections

Sensors
Thermistor temperature sensors
Light sensor
Door switch

Converters
EL 001 Triple temperature converter
EL 017 IP65 temperature converter
PP046 Temperature/humidity converter
EL 016 Voltage converter
EL 036 Signal conditioner converter
EL 037 Voltage/ 4-20mA converter

Logger
EL 008 Logger with display
EL 005 L ogger without display

Alarm devices
EL 006 Remote darm
EL018 Dialer adapter/battery backup
ELO11 Alarm relay



Connectors

Itisvery easy to set up asmall system, all of the parts connect together using FCC68 (telephone style)
connectors.

To prevent incorrect assembly, two different types of connector are used:
network cables use awide connector that has six slots and four pins- the outer two slots are
unused. (CO018)
sensor cables use anarrow connector that has four pinsin four slots. (CO017)

CMO018 Network CMO17 Sensor

Networ k

The network is afour-wire cable which carries power and data between the logger, converters and
optional equipment such as remote alarms. The logger can be attached anywhere along the network
cable.

The network will operate correctly with about 400 metres of standard network cable between the logger
and the furthest converter: this distance can be increased to a kilometre or more using thicker cable.

The network can be built in four ways:

connect each converter to the next using EL003 network cables. Each cableis 5 metreslong, so the
units must be within five metres of each other.

make up longer versions of the network cable, then connect each converter to the next using these
cables (you will need acrimp tool- available from Pico - to attach the plugs to the cables)

install afixed cable around the site with an EL 009 tel ephone wall-socket at each point where a
converter or logger isto beinstalled, then connect the logger and converters to the wall-sockets
using 5-metre EL 003 network cables

install afixed cable directly between converters. Thisis necessary when devices are fitted with
screw terminal blocksie. alarm relay, dialler, network junction box or the P65 converter for usein
wet environments. In the case of the P65 converter, the network and sensor cables enter the
enclosure through 1P65 cable glands, they are then attached to the converter using screw terminal
blocks The logger is connected to the network cable using an EL 009 wall-socket.

Small networ k

For small networks- where all converters are within a5 metres of each other- it is possible to put
together a network using only standard network cables.

The logger and converters each have two network sockets. By connecting a network cable from one
unit to the next you can build up a complete network.



ELOO3 cable

ELOO1
Converters

ELOO8
Logger

Larger network

For larger networks, the same approach may be used. The network cables must be made up onsite to

the length required, using cable WI001 and connecting the CO018 connectors to the cable using acrimp
tool.

In some circumstances it might be more convenient to use a spur cable to link some of the connectors.
The network junction box (EL021) can be used to add spursto the network.



ELOO8
Logger

ELDO21 Network
junction box

ELOO1
Converters

ELOO1
Converter

Fixed networ k

For the largest networks, ie alarge number of converters or converters which are widely spaced, the
most satisfactory installation is afixed network. Place an EL009 wall-socket or EL021 network junction
box at each location where a converter or logger is required and use a standard 5-metre cable to connect
the socket to the logger or converter.



Fixed cable




Screw terminal connections

Thefollowing EnviroMon devices are fitted with screw terminal blocks:

ELO11 Alarm Relay

ELO17 IP65 Converter

ELO18 Dider/Battery Backup Unit
EL021 Network Junction Box

The screw terminal block connects the device to the network instead of using the telephone sockets.
The following diagram shows the connections linking the device to an EL009 wall socket:

EL009 Wall mount socket

Y ou should connect adjacent units using four core cable, eg Pico WI003. Connect terminal 1 to terminal
1, terminal 2to terminal 2, et cetera. The following table shows the signals associated with each
connection:

Connection Signal

1 DataA

2 DataB

3 Power (12-18V)
4 Ground



Temperature Sensors

A sensor isrequired at each location where you wish to measure temperatures.

ELO15/EL 029 Temperature Sensors

The sensor is a steel tube about 5cm long. It has a 5-metre cable and there is a sensor connector at the
other end of the cable. The sensor should be located where you wish to measure the temperature, egin
arefrigerator, tank or room. The connector fitsinto one of the three sensor sockets on a converter.

The sensors can be attached either directly to the converter, or using an extension cable up to 100
metres long. The sensor adapter EL 020 provides an easy way of extending sensor cables. The standard
sensor extension cable (EL032) is5 metresiong.

Standard sensor cables are not flexible at low temperatures: if it is necessary to move the cables, they
should be warmed up before flexing.



EL 031 Light Sensor

The EL031 Light Sensor connects to a standard temperature converter (EL001) using the supplied
sensor extension cable.

The ELO31 isintended to give a qualitative measure of light intensity. It has alogarithmic response, so it
isuseful at awide range of light levels. It responds both to visible and to infra-red light.

When the logger is configured for use with alight sensor, the display on the logger reports avalue
between 0 and 100%. 0% means complete darkness: 100% means full sunlight. Repeatability between
unitsis £5%. If you require accurate (rather than qualitative) measurements or a specified range of
wavelengths, and can identify a suitable voltage-output sensor, you can useit with the EL016 or EL036
converters.

The EL031 isdesigned to work with logger version 13 and above. If, when you power on the logger, it
reports alogger version of 12, please contact Pico Technology Ltd.

The light sensor module can be attached to awall using either adhesive foam or by removing the cover
and using two screws to attach the unit to the wall.



EL 029 Door Switch

The EL029 door switch connects to a standard temperature converter (EL001) using the supplied sensor
extension cable. When the logger is configured for use with adoor switch, the display on the logger
reports either 'Open’ or 'Closed'.

Graphs and summary reports show the percentage of each sampling period that the door is open: 0%
means permanently closed, and 100% means permanently open.

The EL029 is designed to work with logger version 13 and above. If, when you power on the logger, it
reports alogger version 12, please contact Pico Technology.

The door switch module contains a built-in reed switch which can be activated using a magnet attached
tothedoor. Alternatively, if it isnot practical to mount the door switch for operation with a magnet, an
external micro-switch can be wired to the screw terminals inside the door switch module.

The door switch module can be attached to the wall using either adhesive foam, or by removing the
cover and using two screws to attach the unit to the wall.

b

The black bar labelled b isthe ideal location to place a magnet to activate the internal reed switch.

To attach an external microswitch make aholein the case, insert the cable through the hole and strap
the cable round the central pillar. Attach the wiresto connectors marked a.

For additional security, use a Tyrap to attach the cable to the two holes marked c on the left of the
connector block.



Sensor connections

If you need to connect standard sensors directly to an IP65 converter, or flexible cable sensorsto
standard converters proceed as follows:

To connect the standard sensor to the | P65converter:
hold the cable vertically with the plug upwards with the clip side toward you
cut off the sensor connector
remove the two right-hand side wires
use the two left hand side wires (normally red and blue)

To connect flexible cable sensors to standard converters you will need to attach a sensor connector to a
length of 4 core flat cable then connect the two wires from the sensor to the left hand two wires on the
length of 4 core cable.



Use these
wires

Cut these off



EL 020 sensor adapter

The EL 020 sensor adaptor has two sensor sockets, back to back. If it is necessary to extend a sensor
cable, it iseasy to do this by making up a cable of the required length with plugs at each end, then using
the EL020 to attach one end of this cable to the sensor cable.

C0017/WI001 Extension
{up to 100 metres)

ELO20 Sensor adaptor

ELO15 Sensor




Converters

The converter is the means by which the sensor signal is converted to anumber which isthen sent to
the logger.

Each converter has an address, which identifiesit to the logger. Most converters are supplied with the
address set to 1: The Change converter Address program can be used to change the address.

Y ou can have up to 10 converters for each system using amix of standard, P65, humidity or voltage
converters.



ELOOL1 Temperature converter

The standard converter isasmall black box. There are three narrow sockets at one end: these are for
sensors. At the other end, there are two wide sockets for the network, and ared light (LED).

Converter address
Sensor LED
Sockets Network
Sockets

Thered light flashes continuously immediately after the system isturned on. Once the systemis
running normally, the light goes out and, thereafter, flashes briefly each time the converter takes a
reading.

Each converter has an 'address- a number between 1 and 15 - written on the top right hand corner. Each
converter on the network must have a different address which relates to its position on the network

The converter will already be programmed with an address but you can change this through the
installation software. The three sockets are marked with channel numbers.

When you install the system, the logging software will ask you for the address number and where each
of the three sensors are which relate to that converter address.  For large networks, it is best to make a
plan of the layout before starting installation.

Standard converters are not waterproof: if you wish to place convertersin an environment where they
will be exposed to moisture, you should use an | P65 converter.



ELOL17 P65 Temperature converter

The IP65 converter isidentical to the standard converter, but ishoused in an P65 case: the IPrating isa
measure of its resistance to water and dust.

The caseisfitted with five cable glands: the cable glands are for two network cables (in and out) and
three sensor cables. The unit is supplied with stoppers in each cable gland: the stoppers can beleft in
placeto seal unused cable glands.

The cables are connected to screw terminals, asindicated in the following diagram.

Sensors

When using standard sensors with P65 converters, there are two important considerations:

Standard sensor cables are fitted with telephone connectors: it is necessary to cut off the plugs to
use them with an 1P65 converter. Before cutting off the plugs, please consult sensor connections to
find out which two of the four wires must be connected to the screw terminals.

Standard sensor cables are elliptical, and have aridge down one side. If the unit isto be exposed to
large amounts of water, it may be necessary to improve the seal between the cable gland and the
sensor cable. This can easily be done by putting adhesive-lined heat shrink round the cable where
it goes through the cable gland.



EL 026 Temperature/Humidity Converter
Specification

Temperature Range -40t085°C

Accuracy +0.2°C (0to 70°C)
+0.3°C (rest of range)
Humidity Range 0to100%

Accuracy +2% (0 to 90%)

The EL026 converter contains calibration information specific to the EL030 humidity sensor. Please
ensure that the sensor is used only with the converter that it was supplied with. Each unit in the pair
has alabel on the base which shows the serial number of the sensor.

Each EL001 or EL026 converter has an address - anumber between 1 and 15. If you wish to connect
more than one converter to your logger, each converter must have adifferent address. If you have two
converters with the same address, install the software on your computer and then use the 'Change
converter address'

program to change the address of one of the converters.

The EL026 is designed to work with logger version 13 and above. If, when you power on the logger, it
reports alogger version of 12, please contact Pico Technology.

The sensor must be situated away from direct contact with water and away from sunlight. Temporary
exposure to either is unlikely to damage the unit, but the unit will give incorrect readings while it remains
exposed.

The sensor can be attached to the wall either using adhesive foam, or by removing the cover and using
two screws to attach the unit to the wall.



EL 016 Voltage converter

The EL016 voltage converter accepts eight voltage inputs. Each input can accept avoltage in the range
O0to 2.5volts.

The EnviroMon network allows a maximum of 3 values per converter, so the EL 016 appears on the
network as three separate addresses. The following table shows the pin connections and channel
numbersfor an EL016: Address A isthefirst address, B isthe second address etc. An EL016 with a
starting address of 4 would appear on the network as addresses A=4, B=5 and C=6.

Address Channel Pin
A 1 5
A 2 9
A 3 4
B 1 8
B 2 3
B 3 7
C 1 2
C 2 6
Ground 1

The EL016 isdesigned to work with logger version 15 and above. If, when you power on the logger, it
reports alower logger version, please contact Pico Technology.

It is possible to display the voltages as other parameters - see the PSC file section of the signal
conditioner help file for moreinformation.



EL 036 Signal conditioner converter

The EL036 signal conditioner accepts two signal conditioners. Alternatively, it can be used for two
voltage inputsin therange +2.5 volts.

The following signal conditioners may be used:
Conditioner

CMo004
CMO005
CMmo0o7
CM008
CMO015
CMO019

The EL036 isfitted with a DC power connector. Aslong asthe current used by all signal conditioners
on the network isless than about 50mA, it is not necessary to attach a power supply. It will usually only
be necessary to attach a power supply with CM007 conditioners (max 20mA per conditioner) and with

Pt100 platinum resistance
Type K Thermocouple
4-20mA (powered)
4-20mA (isolated)

10V bridge

Current transformer

Temperature
Temperature
Various

Various

Pressure, Load
AC current, power

CMO15 if the bridge resistance is less than about 500 ohms.

The ELO036 is designed to work with logger version 15 and above. If, when you power on the logger, it

reports alower logger version, please contact Pico Technology.

Click here for more information about signal conditioner modules.



EL 037 Voltage/ 4-20mA converter

The EL037 has four inputs, however only three can be used with logger version 15 and earlier. It also
has an external power input: this can be used to supply power (perhaps 12 or 24V, depending on
requirements) to the sensors.

Each input can be configured using jumpers to accept either £2.5V,£10V or 4-20mA.. It can be configured
for other voltage ranges and for resistance measurement with minor component changes. The following
diagram shows how to set ajumper to select the input type for a channel.

4-20mA 2.0V 10

When measuring voltages, or for measuring 4-20mA with the transmitter supplying the loop current, the
input is connected between In and GND. The PWR connector can be used to supply power to the

transmitter:

Power
Sensor

GND

When measuring 4-20mA with the EL 037 supplying loop current, the transmitter should be connected
likethis:

-+

Transducer







ELOO08 Logger with Display

The logger can be used with acomputer or as a stand-alone logger. If you use a stand-alone logger, you
will still need to connect it to acomputer during the installation and set up process. However, once the
system is operational, you can disconnect the computer and control the logger using the built in

buttons and display.



Buttons




Connections

Both types of logger have four sockets on the base:

around DC power socket: the cable from the mains adaptor supplied with the logger plugsin here
two square network sockets

a D-shaped serial port socket which connects either to a computer serial port or to aprinter using the
serial port adaptor supplied.

DC Power Network Serial port

Batteries

The logger has a battery compartment for 4xAA batteries: these batteries keep the system running
during amains power failure, for up to 24 hours. The EL018 dialer adapter/battery backup can provide
power to the system for much longer periodsin the event of mainsfailure.

Y ou should change the batteries at least once ayear, and after amains power failure of more than afew
minutes.

The unit switches to battery power as soon as the mains power goes off. If the systemisnot in use,
you should remove the batteries, otherwise they will discharge.

Mounting

The logger isintended to be wall-mounted, with the cables coming out of the bottom of the unit. The
EL 013 mounting bracket can be screwed to the wall, the logger then clipsinto the bracket.



Bracket
/ /Logger

Cables



L ogger Display

Thelogger with display isalarge, black box with an LCD display and three buttons - red, blue and
green. Under normal operation these buttons have the following functions:

red - Cancel Alarm
blue -Hold/Release
green -Menu Mode

When you power on the unit, the LCD displays some details about the software. If all iswell, the
system isthen operational and will continuously cycle through each of the sensors, displaying the
name and reading for two seconds followed by the date and time for two seconds.

By pressing the blue button, you can hold the display on a particular sensor. The display will then
show only the temperature for that location. Pressing the blue button a second time will release the
sensor and the display will then go back to the normal cycle.

If atemperature goes out of range the alarm will sound. Once you have checked the display to find out
which sensor is out of range and how long it has been out of range, you can then press the red button
to turn off the audible alarm. The audible alarm will remain off for the duration of the current out-of-
range but will sound again if the temperature goes back into range and then goes out of range again, or
if adifferent sensor goes out of range.

The green menu button provides you with options for
Setting the date
Printing Reports

Setting the date.....

The logger needs to know the correct date so that it can put the right date on the reports.
To set the date:

press green Menu mode button

press the Increase button until the display shows 'set date'
press the green button to accept

press the increase/decrease buttons to obtain the correct year
press the green button to accept

repeat this process for the month, day, hour and minute.

Printing Reports.....

To print out reports you will need to connect the logger to either an Epson dot matrix printer or atally-
roll printer viathe serial cable and adaptor.

To print areport:
press the Menu mode button to display a menu option
press the red button until the report you require is displayed

press the green button to accept

For amidnight to midnight report you can select what day you want to print areport for.... you can
usually go back two or three days.



If your logger is connected to acomputer, there are many more facilities availableto you. Seesection 5
Software Features.

The Display

Under normal operation when all iswell, the display will show sequentially the name of each sensor and
the temperature for that sensor. The information for each sensor will be displayed for about 2 seconds.

If the temperature for a sensor is within range, the display will look like this:

Temperature
15.45 degC

If atemperature goes out of range, or asensor fails, the logger will sound an alarm and will show,
aternately, the following two displays for the sensor.

Temperature
-15.45>-18.00

Temperature
Active 00:05

Thefirst display shows you what iswrong: the temperature (-15.45°C) is above the allowed maximum (-
18°C). The second display shows you how long the problem has been active, in hours and minutes.

In someinstallations, the temperature may go out of range during adefrost cycle. Thelogger is
programmed not to sound the alarm until atemperature stays out of range for more than a pre-specified
period - the sametime asanormal defrost interval. 1f asensor isout of range but the logger is
programmed not to sound the alarm yet, or if the logger has sounded the alarm and a user has cancelled
the alarm, the logger shows a black rectangle in the bottom right hand corner of the display.



EL 005 L ogger without display

The EL0O5 logger has no display or buttons, and so it can only be used with acomputer.

The EL0O5 does not have an internal alarm: if you need an audible alarm, connect an EL006 audible alarm
unit to the network.

Connections
Thelogger has four sockets on one end:
around DC power socket: the cable from the mains adapter supplied with the logger plugsin here.
two square network sockets
aD-shaped serial port socket which connects either to a computer serial port or to a printer using
the serial port adapter supplied.
Thelogger also hasared light (LED) next to the seria port.
Batteries
The ELOO05 logger hasinternal re-chargeabl e batteries. These batteries are kept topped up whilst mains
power is available, and will keep the system running for up to 24 hours during a mains power failure. The
EL 018 dialer adapter/battery backup can provide power to the system for much longer periodsin the

event of mainsfailure.

Y ou should check the batteries at |east once ayear, and replace them if they cannot keep the logger
going on standby for a satisfactory period.

The unit switchesto battery power as soon as the mains power is disconnected, so it will take sometime
for the batteries to recharge after along period without mains power.

LED
When the unit isfirst powered on, the red light comes on continuously while it carries out a selftest.

If the unit is not configured, the light flashes at a uniform rate, once per second.

If the unit is configured, the light shows traffic on the EnviroMon network: this normally showsasa
sequence of very short pulses every three to five seconds.



EL 006 Remote alarm

The remote alarm is useful when the room where the logger islocated is not often occupied. One or more
remote alarms can be connected at any place along the network where staff will hear the audible alarm

Theremote alarm looks like a standard converter, but has only the network sockets. It is connected to

the system using two network
extension cables.



ELO11 Alarm relay

The alarm relay can be used to turn on or off an electrical circuit when an alarm occurs. This could, for
example, be used to control awarning lamp or siren. Therelay contacts are rated at 250V at 1A: the unit
can therefore be used to control mains equipment.

Theunit issupplied in an 1P65 enclosure. It isfitted with five cable glands: network in and out, mainsin
and two mains out. The unit is supplied with a stopper in each cable gland: for unused cable glands, the
stopper can beleftin place.

The alarm relay can be connected to the network using either telephone connectors or screw terminals;
if you wish to use telephone connectors, the cable glands should be removed.

Therelay has two sets of contacts. Each set of contacts has one normally-closed contact and one
normally-open contact. There are two spare pairs of screw-terminals which are unconnected: these can
be used to connect neutral and earth wires.

Safety note: If you are using the alarm relay to control mains electricity, the unit should be installed by
aqualified electrician.

The following diagram shows how to connect a single mains device (for example asiren) sothat it is
turned on when an alarm occurs.



Earth Neutral

Alarmon 2 Q

Mains Qut Mains In

If you connect agreen lamp to the normally closed contact and ared lamp and/or siren to the normally
open contact, the green light will stay on when everything is OK, and the red light will come on when a
temperatureis out of range.

Neutral

@ |Alarmoen 1
@ | Alarm off 1

/.
\// N/\"

Red Light
9 Mains In

Green Light



ELO018 Dialer adapter/battery backup

The EnviroMon system is designed to operate with the Gardiner Technology Gardtec dialer or the
Menvier Security SD1 Speech dialer. The system can also work with other dialers by connecting them
viathe ELO11 alarm relay unit.

The dialer can be programmed with alist of emergency telephone numbers. When there is a problem, the
dialer calls each of the telephone numbersin turn until someone answers, then it gives a message
saying that thereis aproblem.

The dialler behavesin the same way as any hormal extension and does not affect the normal operation
of the telephone.
The dialer adapter serves three purposes:

it controlsthe dialer
it provides power for the dialer and for the system
it can provide battery backup for much longer periods than the logger's internal backup

The dialer adapter issupplied in agrey plastic box with aclear lid. The box has alarge hole each side for
cables. Thereis space for a1.2AH battery inside the box: thiswill provide backup for 12 to 24 hours,
depending on the configuration. Alternatively the unit can be connected to a car battery outside the
box: this could provide backup for many days.

Safety note: When using an 1.2AH battery inside the box, do not attempt to seal the cable holes, as
this may cause an explosive build-up of gases inside the box.

The Speech Dialer can give three messages for different types of problem asfollows:
A - temperature out of range or sensor fail
B - mainsfail for more than 5 minutes

C - network fail for more than five minutes.

There is a separate wire between the adapter and the dialer for each problem: if you do not wish to have
calls made about a problem, leave the wire unconnected.

Thereisared light for each problem: the light is turned on when the problem is detected. There are two
green lights- one for mains power and one for battery power. When the mainsis on the battery is kept
charged up continuously and both the mains and the battery lights remain on.
There are three groups of screw terminals on the EL018: these serve the following purpose:

backup battery

speech dialer

network (you can use the phone connector socketsif you prefer).

When using the EL 018, the mains adapter plugsinto the EL018 and not the logger: the logger is
powered from the EL018 viathe network cable.

The connectors and lights on the EL018 are laid out as follows:
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When it iswired into the system, it will look like this:

ELO18 dialler adapier SD1 speech dialler

Mains adaptor haitery backup

ELONE Logger




Chapter 4: Getting started

I dentifying the equipment
Installing the software

Setting converter addresses
Cdlibrating humidity converters
Connecting the equipment
Configuring the system
Looking at current readings
Displaying agraph



| dentifying the equipment
Y ou will need the following equipment in order to set up asimple test system:

Computer
The computer must be running Windows 3.1, 95,98, ME,NT or 2000. It must have at |east one spare serial
port

Serial port

Thisis aD-shaped male (with pins sticking out) socket on the back of your computer. The socket can
have either 9 or 25 pins: if the socket has 25 pins, you will need to use a D9-to-D25 adapter. Most
computers have only two serial ports- these are called COM 1 and COM2. The ports are not normally
labelled, but it is usually safe to experiment to find out which iswhich.

D9-to-D25 adapter
Thisis supplied with the EnviroMon system: it is only needed if your computer has a 25-pin serial port.

Serial cable

Thisisacream-coloured round cable about 2 metres long with D-shaped 9-pin connector at each end.
The male end (the one with pins sticking out) connects to the logger: the female end attaches to the
serial port on the computer.

Mains adapter
Thisisablack plastic block with abuilt-in mains plug. It has a black two-core cable that goes to around
DC connector, which plugsinto the power socket on the logger.

L ogger
The logger collects dataand storesit until the PC isready to receiveit. There are two types of logger-
the EL 005 (grey box) and the EL008 (black box with adisplay). The logger has the following connectors:
round DC connector to mains adapter
D9 femal e connector to computer
two square telephone-style connectors for network
Thetwo network connectors are joined internally, so you can use either socket, or both.
When you connect power to the EL008, it shows some version information on the display. When you
connect power to the EL 005, the red light comes on for afew seconds and then starts flashing.

Network cable

Thisisawhite oval cable about five metres long with telephone-style connectors at both ends. Note
that network connectors are slightly larger than sensor connectors. Network connectors have six slots
in the end, although only the middle four slots are fitted with gold contacts.

Converter

The converter changes the electrical signal from a sensor into adigital message that istransmitted to the
logger. There are several types of converter: the most common isthe EL 001 temperature converter. The
ELOOL isablack plastic ‘soap box’ with two square network sockets at one end and three sensor
sockets at the other end.

Each converter has an ‘ address' - anumber between 1 and 15, which is used to identify the converter.
The address appears on the top left hand corner of the converter.

Temperature sensor

Pico supplies several different types of temperature sensor: the most common are the EL015 and the
EL039. The EL015 or EL 039 temperature sensor is a stainless steel tube, 6mm diameter and 50mm long. It
isfitted with awhite, oval cable about five metreslong, with atelephone style connector on the other
end.

The sensor connector is slightly smaller than the network connector: it has four small slots, each
containing a gold contact- unlike the network connector, which has an empty slot at each end.



Thereisaclear plastic label on the cable next to the connector: this specifies the type of sensor (eg
EL015), the batch number and the sensor number. The batch number and serial number are unique for
each sensor, and can be used as a reference number for calibration information.

Seealso:
Connecting the equipment



| nstalling the software

Toinstall the software under Windows 3.1
- Insert the disketteinto drive A:
Select File on the program manager menu
Select Run
Typein a:setup
Follow the installation instructions

To run the software:
Select the program manager
Select the Pico Technology program group
Double-click on the EnviroMon for Windowsicon

To install the software under Windows 95/98/M E/NT/2000
Insert the CD-ROM (assume that the CD-ROM isdrive D:)
Select Start
Select Run
Typein d:setup
Follow the installation instructions

To run the software:
Press the Start button
Select Programs
Select Pico Technology
Select EnviroMon for Windows



Setting Converter Addresses

Note: you can skip this section if you have only one converter- for example, if you are using a starter kit.
If you are planning to use more than one converter, each converter must have a different address.

Most converters has the address written on the top right hand corner. If you have two converters with
the same address, you must change the converter addresses so that each converter has a unique
address BEFORE you connect up the complete network. To do this:

Install the software on your computer

Connect the logger to aserial port on the computer using the cable provided
Plug the power supply into the mains and connect it to the logger
connect the first converter to the logger using the network cable

Press the Start button (Win95 and above)
Select Programs
Select Pico Technology
Select Set Converter Address

Select the seria port (eg COM2) that you connected the logger to

Select the address that you wish to use for this converter

Press the Program button

Wait until the computer reports that the converter has been programmed
For EL026 humidity converters, see Calibrating humidity Converters
Unplug the converter

Repeat this procedure for each converter

Seedso:
I dentifying the equipment
Connecting up the equipment



Calibrating humidity Converters

If you are not using humidity converters, you can skip this section.

The EnviroMon humidity measuring system is made up of two parts- the EL026 converter and the EL030
sensor. These can be connected together using a cable up to 25 metres long.

The EL030 sensor has some calibration information written on the base: before you use an EL 026 and

EL 030 together, you should use the Converter Address program to write this calibration information into
the EL026.

To do this, you should connect up the equipment and run the Change Converter Address program as
per theinstructions for setting the converter address, then you should proceed as follows:

Select the seria port (eg COM2) that you connected the logger to

Select the address that you wish to use for this converter

Press the Program button

Wait until the computer reports that the converter has been programmed
The computer will turn on the Calibration button: press this button now
Enter the lowest figure (normally about 0%) into the first box

Enter the highest figure (normally about 100%) into the second box
Press the Program button

Wait until the computer reports that the converter has been programmed
Unplug the converter

Seedso:
Setting converter addresses



Connecting up the equipment

To gain experience with the system, we recommend connecting up asmall system, with just asingle
converter, next to the computer. Once you are confident that you understand how it works, you can
install the complete system in the correct place.

L ogger to PC
Connect the logger to aserial port on the computer using the serial cable. It may be necessary to use the
D9 to D25 adapter aswell.

Power
Plug the mains adapter into a mains socket and then plug the DC connector into the logger

Network
Plug one end of the network cable into the logger, then plug the other end into one of the network
sockets (labelled Net) on the converter

Sensor
Plug the temperature sensor into the first sensor socket (labelled Chl) on the converter

Y ou are now ready to start the software and then configure the system.
Seealso:

| dentifying equipment
Configuring the system



Configuring the system

To run the software:
Press the Start button
Select Programs
Select Pico Technology
Select EnviroMon for Windows

Thefirst time you start up the software, it will offer you three choices:
alook at the overview section of the help file
aguided tour of the configuration
start the configuration

If you select the guided tour, the computer will take you through the basics of setting up the system,
explaining what each step involves. Alternatively, you can follow the instructions bel ow.
If you are not in the configuration control panel already:

select Settings from the Main menu

select Configuration from the Settings menu

Y ou should now be at the configuration control panel. If you have already configured the system, and
wish to start again:

click on Reset

when the computer asks you to confirm, Click on Clear

Once you are back at the configuration control panel, it istime to set the sampling rate:
- Click on Genera

Click on Sampling

set the Minutes per Reading field to the required value

Press OK

Press OK

Now we find out what equipment is connected.
Click on Equipment
Set the serial port field to the one that the logger is connected to (eg COM 2)
Click on Converters
Click on Auto-configure
abox will appear and will show you the status of the auto-configure process. After afew seconds,
thiswill disappear and the computer should display the details of your converter in the large box.
Click on OK
Click on OK

Now we need to specify where the sensors are to be located, by giving names to them.
- Click on Locations

Click on Add

Typeinaname for your sensor into the Name field

Select the channel that you wish to use (channel 1 on your converter)

Select the type of sensor, for example EL015.

Click on OK

Now we need to program the calibration information into the logger.
Click on Program
abox will appear and will show you the status of the auto-configure process. After afew seconds,
thiswill disappear if the programming completed successfully.

The configuration is complete: we must exit from the program now so that the changes will take effect.
Click on Exit
Click on OK



If you have an EL008 logger, the readings should appear on the display after 20-30 seconds. If you have
an EL 005, you will need to restart the software to display the readings.



L ooking at current readings

To look at the current readings, you should start the EnviroMon for Windows program:
Press the Start button
Select Programs
Select Pico Technology
Select EnviroMon for Windows
If it ismore than afew minutes since you last ran the software, the computer will display a box to show
you how many readingsit has transferred from the logger.
The computer next displays the monitor view - alist of temperatures for each sensor.
From the monitor view, you may find the following features useful

Select Settings then Configuration to make changes to the configuration

Select View... then another option to view stored data

Select Help then Contentsto get the help file contents page

Select Help then Index to get an index for the help file

Select Help then Guided tour for aguided tour of the functions used in day-to-day operation.

See also:
Monitor view

Displaying graphs

Displaying a graph

Tolook at the graph, you first need to display the monitor view.
Next you should take the following steps:

Select View from the main menu

Select Graph from the View menu
The computer will display agraph showing all data recorded so far.

Seealso:
Graph view

ELO014/ ELO19 Printer

If you do not wish to connect a computer to the logger, you can connect it directly to aprinter. The
printer connects to the serial port on the logger, using the adapter provided. EnviroMon has been
tested with the following types of printer:

Printer part number ~ Adapter part number Printer Paper format
ELO14 EL023 Datac 1100 40 column tally roll
ELO19 EL024 Epson LX100 80 column A4 paper



