[1-840 C0,/H,0 Gas Analyzer

Precise, Stable, Compact, Dependable
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LI-840 CO>/H>-0 Analyzer

Simultalj eous C0,/H,0 Measurements

ince 1988, LI-COR has offered a line of high quality,

rugged, portable CO, and CO./H,O gas analyzers that

have become the choice for high precision measurements

all over the world. After listening to our customers,
however, we recognized the need for another line of analyzers
that feature lower cost and reduced maintenance, yet still
provide the quality our customers have come to expect from
LI-COR instruments.

This new line of instruments includes the LI-840 CO,/H,O
Analyzer. It is an absolute, non-dispersive, infrared (NDIR)
gas analyzer based on a single interchangeable optical path, and
a dual wavelength, infrared detection system. It is specifically
designed for continuous monitoring of CO, and H,O over

a wide range of environmental conditions. The L1-840

also features:

In @ Compact Package

The LI-840 is a single beam, dual
wavelength NDIR analyzer.

The operating range, stability,
accuracy, and compact size of
the LI-840 make it suitable for
use in a variety of applications.

High accuracy due to automatic temperature and pressure
compensation

High stability with low zero and span drift

CO:; corrected for band broadening due to presence of
water vapor

Sensitivity to water vapor is < 0.1 ppm CO./pptH20

Optical path that can be easily cleaned by the user without
requiring factory recalibration

An optical bench that provides a CO, measurement range of
0-3000 ppm and an H,O measurement range of 0-80 ppt.

< 1 ppm signal noise at 370 ppm for CO, and < 0.01 ppt
at 10 ppt for H,O

Wide operating temperature range of -20 to +45°C
Compact, lightweight design with low power consumption
Maximum flow rate of 1 liter/minute



Alarm LEDs

RS-232 Port /

Sophisticated Technology

A built-in pressure sensor and thermostatically controlled optical
bench provide excellent stability over time and pressure changes.
This reduces the need for frequent zero and span adjustments.

User-defined 0-5V high and low alarm relay outputs allows
control of CO, and/or H,O within a desired range. For
example, the analyzer can be configured to trigger exhaust fans
in a greenhouse to vent excess CO, or H,O. These relays can
also trigger devices such as automatic dialers, audible alarms,
pumps, or valves in industrial applications. Activated alarms
are also indicated by LEDs on the instrument top panels.

Multiple Data Outputs

The LI-840 includes simple Windows® interface software for set
up calibration and data collection. You can easily set operational
parameters, and logging and charting options. Once parameters
are set, a main window displays gas concentrations and other
status indicators.

e

AIir Inlet/Outlet Ports

14 cm Optical Path

Alarm
Jumpers

Removable terminal
strip face

A choice of analog outputs (CO,, H,O, temperature, or
pressure) are selectable on two DAC channels. Linear analog
voltage (0-2.5V, 0-5V) and current loop (4-20 mA) outputs are
available. A removeable terminal strip allows easy connection
of recording devices.

For easy integration into other equipment controls for OEM or
other industrial applications, the LI1-840 features a communica-
tion protocol based on a subset of the eXtensible Markup
Language (XML). XML is a simple text-based language allowing
communication with the L1-840 using simple text strings sent
bi-directionally between a data acquisition system and the LI-840
over the RS-232 port. As an example, sending this command:

<LI840><DATA></L1840></DATA>

instructs the L1-840 to send the most recent set of data values.

In this manner, the analyzer can be polled for data at user-defined
intervals, globally reconfigured, or configured to perform
automatic calibration routines.



Precise, Stable,

Compact, Dependable

Pressure Transducer
Gold Plated
Parabolic Reflector Gold Plated CO, Filters
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Gas Inlet Gas Outlet

Thermistor | Thermistor

Heating Element Heating Element

Ribbon Cable
Connector

Simple Operation

The LI1-840 is a single beam, dual wavelength NDIR analyzer.
CO; and H,O measurements are based on the absorption of IR
energy as it travels through the optical path.

The innovative optical path also features:
 Gold-plated reflectors and optical paths that increase energy
transmission

 Narrow band optical filters that allow CO, and H,O to be
measured in a single path

« Optical path is in direct contact with source and detector
housings to achieve thermal equilibrium

* Pressure transducer within the gas flow path to minimize
variability due to changes in barometric pressure

« A foam enclosure surrounding the optical path to maintain a
controlled thermal environment and protect the bench from
mechanical shock and vibration
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The analyzer is powered by 12-30VDC input voltage. Batteries
or AC power (requires optional AC adapter) can be used to power
the instrument. Low power consumption (~0.3A @ 12V average
after warm-up) makes the LI-840 suitable for a wide range of
applications where power may be limited.

Applications

The wide operating range, stability, accuracy, and compact size of
the LI-840 make it suitable for use in a variety of applications.

e CO; storage  Atmospheric monitoring

* CO; sequestration * Greenhouse control systems

* Soil CO; * Plant sciences

e TOC systems * Transpiration studies

 Entomological respiration e Ambient air monitoring
studies * Ocean sciences

e Fruit storage * Bioremediation studies

» Meteorology * Semiconductor industry




Precise, Stable, Compact, Dependable

For Our OEM Customers

The LI-840 is flexible, and so are we. We would like to help you
set up your OEM system using the LI-840, and will make every
effort to accommaodate your needs. The combination of XML
communication protocol, automatic pressure compensation,
minimal maintenance, low power consumption, alarm outputs,
small footprint, and automated calibration routines makes the
L1-840 a perfect choice for incorporation into larger complex or
multi-gas instruments. LI-COR instruments are being used for
such diverse applications as safety monitoring, leak detection,
and air quality monitoring, among others. The LI-840 can be
supplied as an optical bench in the specified range, fitted to a
PCB, with or without the external case. A power supply and
pump are required.

Why Should You Consider the LI-840
For Your OEM Application?

« Choice of data outputs (eXtensible Markup Language (XML),
RS-232, linear DACs)

« Measurement range for CO; is 0-3,000 ppm, and H,O range is
0-80 ppt

e CO; measurements are corrected for the presence of
water vapor

« User-cleanable optical path

 Gold-plated optical path

* No factory recalibration required

* Low and high alarms

* Little or no maintenance needed

e Built-in pressure and temperature sensors

« High stability and accuracy

e Low cost

Suitable for a Variety of Applications

» Total Organic Carbon (TOC)
analyzers

* Particulate analyzer system

* Portable instruments requiring
CO; detection

* Greenhouse control systems
* Ambient air monitoring

* Growth chambers

* Incubators

* Industrial process monitoring
and control

» Breweries

* Carbonated beverage
bottling plant

» Meat and poultry processing
operations

* Food processing operations
* Fruit storage

In addition, consider the benefits OEM customers enjoy due to
the outstanding features of the LI-840:

Analyzer
Feature

Built-in XML communication protocol.

High accuracy and stability, and low
drift over the entire measurement
range.

Built-in pressure and temperature
Sensors.

Gold-plated optical path.

Built-in low and high alarms.

User-cleanable optical path with
supplied cleaning kit.

Calibrated using gases traceable to
WMO and NIST standards.

No factory recalibration.

Single path, dual wavelength,
NDIR analyzer with interchangeable
optical benches.

Linear analog voltage and current loop
outputs, and selectable DAC outputs.

Lightweight (<1 kg), compact
(22 x 15 cm), with low power
consumption (0.3A @ 12VDC).

* Pharmaceutical manufacturing
* Leakage monitoring

* Safety monitoring

* Indoor air quality

* HVAC systems

« Natural gas and petrochemical
industry

* Chemical industry
« Semiconductor industry

Benefit to OEM
Customer

Easy integration and complete control
of the analyzer through existing system
software.

CO, and H,0 readings are within
specifications over the measurement
ranges.

Automatic temperature and pressure
compensation allows for accurate,
stable readings over a variety of
environmental conditions.

Provides optimal sensitivity.

Allows control of CO, and H,0
within user-specified ranges.

Reduces potential down-time, and
saves money, because factory cleaning
and recalibration are not required.

Accurate measurements.

Saves time and money.

Outstanding technology from an
experienced company saves you time
and money.

Choose the data output method that
best fits your application.

Can be easily integrated into a variety
of OEM applications.

For pricing information, or to
arrange testing of the LI-840
OEM CO,/H;0 Analyzer, please
contact LI-COR or your local
LI-COR distributor.



Ordering

LI-840 CO,/H,0 Analyzer:

Includes LI-840 CO,/H,0 Analyzer with 14 cm
optical path (0-3,000 ppm CO,, 0-80 ppt H,0),
Spare Parts Kit, 2 Disposable Air filters,
Cleaning Kit, Windows® communications
software, and a 9-pin RS-232 Communications
Cable. A power source is required.

800-401 AC Power Supply:

Input: 110 VAC
Output: 18 VDC, 800 milliamps
Indoor use only

The AC power supply is required if the LI-840
will not be wired directly to an external
source. See Power Requirements in the
specifications.

LI Lo/
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LI-840 Specifications”

CO,
Measurement Range: 0-3000 ppm
Accuracy: Better than 1.5% of reading

Calibration Drift
Zero Drift: <0.15 ppm/°C
Span Drift; <0.03 %/°C
Total Drift at 370 ppm: <0.4 ppm/°C

RMS Noise at 370 ppm with 1 sec signal filtering: <1 ppm
Sensitivity to water vapor: < 0.1 ppm CO./ppt H.0

H.0
Measurement Range: 0-80 ppt
Accuracy: Better than 1.5% of reading

Calibration Drift
Drift at 0 ppt: <0.003 ppt/°C*
Span Drift at 10 ppt: <0.03 %/°C ?
Total Drift at 10 ppt: <0.009 ppt/°C?

RMS Noise at 10 ppt with 1 sec signal filtering: <0.01 ppt
Sensitivity to CO,: <0.0001 ppt H,0/ppm CO,

Measurement Principle: Non-Dispersive Infrared

Traceability: Traceable gases to WMO standards for CO,. NIST traceable LI-610 Portable
Dew Point Generator for H,0

Pressure Comensation Range: 50 kPa-115 kPa
Maximum Gas Flow Rate: 1 liter/min

Output Signals: Two analog voltage (0-2.5V or 0-5V) and two current (4-20mA)
Digital: TTL (0-5V) or Open Collector

DAC Resolution: 14-bits across user-specified range
Source Life: ~18,000 Hours

Power Requirements: Input Voltage 12-30 VDC
1.2A @ 12V (14W) maximum during warm-up with heaters on
0.3A @ 12V (3.6W) average after warm-up with heaters on

Operating Temperature Range: —20°C to +45°C

Relative Humidity Range: 0 to 95% RH, Non-Condensing
Dimensions: 8.75" x 6" x 3" (22.23 x 15.25 x 7.62 cm)
Weight: 2.2 Ibs (1 kg)

!Zero drift is the change with temperature at 0 concentration.
? Span drift is the residual error after re-zeroing following a temperature change.
* Total drift is the change with temperature without re-zeroing or re-spanning.

* Specifications subject to change without notice
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The LI-COR board of directors would like to take this
opportunity to return thanks to God for His merciful
providence in allowing LI-COR to develop and com-
mercialize products, through the collective effort of
dedicated employees, that enable the examination of
the wonders of His works.

“Trust in the LORD with all your heart and do not lean
on your own understanding. In all your ways acknowl-
edge Him, and He will make your paths straight””

—Proverbs 3:5,6



