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PRECAUTIONS

The devicanustbe mounted on a stationary platforand location should be obstacle free
Thedevicemustbe installed at height of6 to 10 metersabove groundevel.

Mounting accessories shoulte: fastenedproperly.

P w0 DdPRE

The installation site should be free from vibratiand any external interferencg@void support
structures close to trains, trams, heavy trueksl so on)

520Qa

Check the supply voltage using voltmete® ¢o +28 \DC) before connecting to the device.
Open theenclosure of the device only in a dry and clean environment.

Take the required ESD precautions

=A =/ =/ =

While connecting the cables, examine the cable end plugs for any damage of pins. Ensure|that
this isrectified, before the connections are made.

1 Make sure alconnections are properly done as given in the manual before switching ON the
power supply.

1 Sensorscan only be connected to their respective terminals as mentionediiing diagram
provided along wth device

Handle the device carefully.
Protect thedevice against mechanical stress and vibrations.

Power OFF the device and remove the power supply kefmrforming anymaintenance
activity. Verify the changes antien Power ON the device

52y Qia
Do ot connect /disconnect any cable when tlikevice is powered ON.

Do not use any other tools (except screwdriver) for connecting or disconnecting the cables.

Do not use the device in areas with excessive shock, dirt, moisture, or corrosive gases.

=A =/ = =

Do not m&e any connections to the device withoutading the complete manual. Incorrect
connections may cause permanent damage to the device.

9 Avoid direct contact vilh the PCB.

Note:
The ambient temperature of the area should not exceed the maximum rating specsiection?.

LMR_AQM21_UM_ARN_E_v1.0 5
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Warnings

Power must be switched OFF befateanging the connections
Do not provia reverse supply voltage to the device. This p@smanently damage the device.
Do not connect power supply to any other connectors.

Press IP reset button dnwhen required. Avoid frequent use.
Earthing

Proper earthing needs to be done for the entireteys including the sensors and metal body of
the enclosure.

If installed on a pole, the metal pole must have proper earthing.

The earthing can be done usingiagle core PVC insulated copper flexible cable titlsg.mm
cable.

The earthing needs to be fragntly checked. In the dry season the earthingudd be checked
once in every 15 day£arth resistance must be as lowest as possible according to site g
condition. Ideallyearth resistanceshould be less than 1@ ®

Lightning Surge Protection

A separte LightningArrestor (LA)needs to be used for protection against lightning surge.
The earthing rod must be properly installed as per the guidelines.
The LA must be connected with the earthing pit usidg &g.mm chle.

For all the external interfacederon recommends using the surge protection deviae power
and data communication lines to avoid system damages from external skirges S N2 y Q
protection device (SPM) can be ordered separately.

Note:
The LA safely releases the lightning intogheund and prevents the damage to the data logge

and sensors.

LMR_AQM21_UM_ARN_E_v1.0
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1. OVERVIEW

1.1. AboutAQM21

I S NEHMINARAQM21 is a smartmonitoring solutionused to monitor the reatime status of
ambientair, noise andweather parameters. It gives data for multiple parameters like various
gases of air, particulate matters likeM,s, PMyo, air temgerature, atmospheric pressure,
relative humidity, noise, UV radiation, light intensity, wind speed, wind direcéind so onThe

parameters olLMRAQM21 can beconfiguredas perequiremens.

Sensor sampling is performed at the rate of 200 Hz (maximum) witzdnd NE Qa f S+ RAy 3
the resolutionof 24 bit (> 20 ENOB).

The device communicates the data securely to the cloud (via Etherne®l YWIiTE) for redlme
environment and industrigprocess monitoringThe device also provides easy access to logged

data through webpage accessible in Ibaad remote networks

Data can also be downloaded to computer from the webpage or by inserting a pen drive in the

device.
1.2. ThisDocument

¢tKAad R20dzyYSyid Aa (i KBVRAGMZNThe doglomnt confaiddNed deviSeNR y Q &
description, block diagram another device related information. The document also contains

the FAQs angdrecautiors for the device.

Please read the document thoroughbefore operating the device.

LMR_AQM21_UM_ARN_E_v1.0 7
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2. DEVICE AAGLANCE

I Easy to install and maintai 9 Data logging over cloud
1 Compactdesgn 1 Comes wittrembedded localvebpage
1 Lowpowerconsumption 1 Can be configured through web page
9 Rigid desigtor harshenvironment conditions  Factorycalibrated
1 Availablewith battery backupupto 24 Hrs.
d
g 2
onitoring
GnuoY®
con anste
xalf
N - ( D2
. sy at\o
Con‘ g\'“
a\‘\d eaSY
a2 simp'e
P Yt

LAMINAT

FIGWREL: DEVICRAT A GLANCE

8 LMR_AQM21_UM_ARN_E_v1.0
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3. FEATURES

1 24-bit ADC resolution

1 Multiple sensorgparametersioggedsimultaneously

1 Selectabldogging andupdate rates

1 Connectivity over EtherneWi-Fi,LTE/UMTS/GPRS

9 Industrial Grade

1 CSV data downloadavembedded webpage and UBBnDrive

1 Time synchronization via GPS, Internet aatlular network

1 Continuoussensingof 11types of aipollutant datafor Air Quality IndexingAQI)

1 Tamperingalert switch provided foramperingand securityalert

LMR_AQM21_UM_ARN_E_v1.0
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4.

APPLICADNS

==

SmartCity Air Quality Monitoring

TrafficArea Pollution Monitoring
IndustrialEnvironment Monitoring

Airport PollutionMonitoring

Meteorological Educationnstitute and Information
ConstructionSite Analysior air pollutants
Urbanand NationalAir Pollution Monitoring
Transportation Monitoring
Hotspotldentificationand Characterization

Air Quality Indexinfor Research

10
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5. NEED FOR MONITORING

Air pollutantsare added in the atmosphere from variety of sources that change the composition
of atmoghere and affect the biotic environmen¥ehicles,industrial sources and domestic
sources are the major causé poor air quality Poor air quality and pollution lel® have been
linked to several health conditions and life expectanfiye ambient air qudity monitoring is
required to determire the existing quality of airgvaluation of the effectiveness of control

program and to identify areas in need of restoratiomdaheir prioritization.

5.1. Solutionfor SmartCities

Tracking of industry
emission and integrating the
environment details for
advanced warning

AQIl updates improves
communty awareness on
environmental conditions

FIGURE: SOLUTIORORSMARTCITIES

LMR_AQM21_UM_ARN_E_v1.0 11
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5.2. Education and Information

FIGURB: EDUCATIORNDINFORMATION

5.3. Hotspotidentification and characterization

AIRQUALITYIINDEXING

e
_

- | p TR |

FIGURB: HOTSPOIDENTIFICATIONNDCHARACTERIZ®N

12 LMR_AQM21_UM_ARN_E_v1.0
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5.4. Industrialenvironmentalmonitoring

Effective policy making for dustries
by usirg analytics. Early response to
environmental compliance of various
industries. This will help in taking
effective measures to obey the
pollution board laws.

FIGURB: INDUSTRIAENVIRONMENTALONITORING

5.5. Constructionsite analysis

rss;

On time updates regarding
the environmental
compliance will help to
deliver the pojects on time.

Effective monitoring will
help to protect the nearby
habitat as well as the site
under construction.

4
N
1

FIGURB: CONSTRUCTIGNTEANALYSIS

LMR_AQM21_UM_ARN_E_v1.0

13



UserManual ofLMRAQM21 deron

6. DEVICE SPECIFICATADIN DESCRIPTION

6.1. AQM21EnclosureFront View

The Enclosure asmbly consist of controller unit, various gas/ weather sensors, terminal bloglso
on. The placement a$ensoswill vary depending on the user configuration.

+« B Jl v

1kl I ] | @

FIGURE: AQM21 FRONVIEW

1. Pressure Sensor 4. Sensor Arangement
2. Data Logger 5. Adaptor
3. Terminal Block 6. Limit/ Tamper Switch

14 LMR_AQM21_UM_ARN_E_v1.0
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6.2.

Bottom Connectors

It is situated at thebaseof sensorenclosureassembly Powver switch, as well as various ports

such as Ethernet, USB, and so on, can be found hermgland is also providedo route

cablegwiresrequired to connect with sensor assemblyd&talogger.

NOISE

SENSOR

GAS SESOR CONNECTION

AIR TEMP.
& RH
SENSOR

POWER
SWITCH

OPTICAL
PARTICLE,
SENSOR

ANTENNA
CONNECTIONS
FOR GRSVi-F

USB
PORT

ETHERNET
PORT

CABLE
GLAND

POWER
SUPPLY

& CELLULAR

FIGURB: AQM21BOTTOMCONNECTORS

LED
INDICATOR

LMR_AQM21_UM_ARN_E_v1.0
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6.3. Block Diagram

Sensors

[___

Inputs
pE———

—
[ v ]

RS232
[snra ] 55

Humldltv || Tcp
|-||
o B

|

| Noise ||
[ v [E—

| Barometric |
Pressure |

| Paticle |

S —|

RS485
MODBUS

Sampling,
Processin

&
Storage

ADC 248IT

DIGITAL
Devces —»

INPUT

Outputs

FTP

| 2 Ethernet / Remote PC ] |
HTTP

Wi-Fi / LTE | Client /Aeron | |

e | Cloud |

| .

| Py———

| T | | Local PC |

_re )

]

|
=

Data Retrieval via
| USB Stick

DIGITAL

OUTPUT

FIGUR:

LMRAQM21BLOCK DIAGRAM
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6.4. Component Details

1 Gas and WeatheiSensors Sensorsgive output in analog voltage aurrent and further it
converts these inputt digitalform for processing and sending to the cloud server.

1 PLC/SCADA/Inverter/Engy Meter: AQM21can read data / accept inputs from PLC / SCADA /
Inverters/ Energy Meters viRS232 or RS485 serial data over MODBUSRINMODBUS TCP

1 Sampling & Processindpata collected from sensome converied froma continuous signaio a
discete signabndsent to the processor for further processing.

{ Data Storag: Thedata storedin deviceisA YCSW T 2 ThY feténtbon period for th data is
upto 5 yeas from the current date.

1 GPSAQM21lhas a built in GPS receiver for device locatind timesynchronization

9 Ethernet/WiFi/ LTEThe Ethernet / WFi /LTE interface can be used to send &#@Vi21
data to the server via Internet

1 MODBUS CommunicationdlODBUS Data is available over RSZ3485 and TCHhe
available ports are:

i. R232 Serial Input/ MODBUS Master (1)
ii. RS232 Serial Output / MODBUS Slaye (
iii. RS485 Serial Input/ MODBUS Master (1)
iv. RS485 Serial Output / MODBUS Slave (1)
v. TCP MODBUS Mastand Save.

1 USB Port Data can be downloaded in pen drive by inserting it it SB pdr

LMR_AQM21_UM_ARN_E_v1.0 17
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6.5.

GasSensors

The device has multiple sensors to sense ttagadfor air quality. These sensors are based on the
principle of electrobemistry which are lighly effective and have good operational life. Air
sensors comprisof various gas sensors like sensor for Carbon miolep Carbon dioxide, Nitric
oxide, Nitroge dioxide, Sulphur dioxide, ozone, and many such toxic gabese sengs can

help serve many purposes and help bring attention to environmental issues beyond the scope of
the human eye. The goal of this devisetherefore to develop a more complete usdtanding

of urban atmospheric chemistry ismart cities using lovcost atmospheric measurement
devices, gathering data that can be leveraged by governments and researchers to mitigate air

pollution. The sensorareenclosed witHP55protection standard.
Carbon monoxide

Carbon monoxide (CO) is a criteria pollutant. The mgjodf CO emissions in urban
environments come from mobile sources e.g. cars, trucks, shigsoffroad vehiclesThe CO
sensorsconsists of4-electrode whichprovides signal where vy low parts per billion (ppb)
detection levels are required. Strong safrievels combined with low zero current allows
resolution to < 10 (ppb) and a wide operatirange 0 - 1000 ppm).The sensors erate using

proven fuel cell technology
Carbon dioxile

It isa solidelectrolyte sensor having long operational life veryaidier urban outdoor/indoor air
monitoring It cangenerate a control signal based on a uselectable threshold conceration,
suitable for wide range selection (up ®000 ppm).CQ Sensor is also designed for safety
combustion and high GQprocess conbl applications These sensors are designed for

Indooroutdoor Air Quality, safetycombustion and high G@rocess control applications
Nitrogen Oxide

It is speciallydesigned forhigh volume applicationlt has a strong signal level which combine
with low zero current and gives a linear output. It provides a significant improvement in

response to transient humidity changes
Sulphur dioxide

The 4electrode sensorgrovide signal whee very low parts per billion (ppb) detection levels
are required. Strongignal levels combined with low zero current allows resolution to < 10 (ppb)

and a wide operatingange Q- 100 ppm).

18
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6.6.

Ozone(Oxidizing Gas and N@ensor)

The construction of thissensor is similar to CO Sensor where #helectrode sensorgrovide
sigral where very low parts per billion (ppb) detection levels are required. Strong signal levels
combined with low zero current allows resolution to < 10 (ppb) and a wide operating range
(0- 20 ppm). The sensor continuously measwezone ambientir & low ppb concentration. It

is low sensitive to S{@and repeatable sensitive to NO
Weather Sensors

Weather is made up of multiple parameters, including air temperature, atmospheric
(barometric) pressure, humidity, precipitation, soladiation and wind Each of these factors

can be measured to define typical weather patterns and to determine the quality of local
atmospheric conditions. The environmental conditions produced by rdifte weather
parameters have an impact on the quality the surroundingecosystem. Weather elements
form a chain reaction, as the impacts do not remain solely in the atmosphere. Consistently high
temperatures can increase the heat transfer to local bodiewater in addition to heating the

air. Likewise, aack of precipitatn affects not only weather conditions, but soil moisture and
water levels due to evaporation. Wind speed and direction can be indicative of a front moving

into the area, or it can eate waves and encourage a stratified water column tg.m
Air Temperature and Humidity

It isideal for measuring temperaturgom -40to +70 °C and humidityange from 0o 100%RH.

It is suitable for fixed installation sensing heads, monitoring stationsutdoor applications. It

is mounted aboveAQM?21Systemassembly

Noise

Especially casted sound level transmitter is used to monitor the real time ambient noise. It can
measure from 45 to 134 dB of noise. It is perfect for outdoor urban noise monitoring

application.
Atmospheric Pressure

Aeron's barometric pressure sensoraisnonolithic, signal conditioned, silicon pressure sensor.
The combination of bipolar semiconductor processing and micromachining techniques provide
accurate output. The sensor outpigt in voltage that is proportion to the applied pressure. The
sensor haseen temperature compensated over the entire temperature raragel measure

pressure up to 115 kPA

LMR_AQM21_UM_ARN_E_v1.0 19
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UV radiation

The UV Sensor measures then burningportion of the UV spectrumThe sensor measures
global solar U\Vrradiance, the sum of theomponents 6 solar UV transmitteddirectly and
those scattered in th@tmosphere The sensor measurédV index fronof O - 16. It is mounted

aboveAQM21System assembilong with Temperature ahhumidity sensor.
Light

AQM21uses light sensors which are suitable émtdoor and indoor mounting configurations
and a measurement ranges up to 20,000 Lux. Custom ranges are also available. This is highly
protected against outdoor conditions like intendight or dust.The sensor isnounted along

with UV and Temperature huility sensor above th&QM21Assembly.
Particle Monitor

The sensor measures particles from @&ron to 40micron diameter accurately, repeatedly,

and with minimal maintenance usirige patented¥ LJd2Y 858 4 Q RS&A Iy d | LINB @Sy
sensor providesoth Particle readings and retiine particle size histograms, competing in
performance with existing analytical unilés improved aerodynamics with reduction of particle

depositin, better lowend performance, extended upper size measurements and hifgiw

flow rate digital selectionTheoptional flow profiler creates a sheath of clean air so very high

particle concentrations can be measured without damaging the.OPC

20
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6.7. Datalogge

FIGURBRO: DATALOGGER

AQM21is equipped wih a powerful and versatile data logger which can take simultaneous
measurements from multiple sensors of various irdputput types, communicating data
securely to the web server toaee remote monitoring. Data can be logged for each parameter
with the required configuration like maximum, minimum, cumulative, average or insfant

current values.

LMR_AQM21_UM_ARN_E_v1.0 21
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7. AQM21TECHNICAL SPECIFICATION

TABLE: TECHNICARPECIFICATIONS

PARAMETER VALUE
PARAMETER NAME
LMRAQM21

Environmental Parameters

Pressure 15 to 115 kPa

e

o
3

0-1000ug/m3

Analoglnputs

Resolution 24 bit

Type DeltaSigma

+0.06 % ofFS at 30° C

Accuracy +0.0L % of FS over the entire temperature range

Analog Sanpling Rate upto 200 Hz
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PARAMETER VALUE
PARAMETER NAME|

LMRAQM21

Network Interfaces

Interfaces Ethernet, WiFi, LTE

Ethernet / WiFi / LTE:
Protocols FTP, HTTP, HTTPS

TCP: MODBUS
FDD LTE: B1/B3 | TDD LTE: B38/B39/B40/B41
TDSCDMA: B34/B39 | WCDMA: B1 | CDMA2000 1x/EVDO:

GSM: 900/1800
Wi-Fi: IEEE 802.11 a/b/g/n, 2.4 GHz

Time Synchronization GPS / Cellular / NTP/ Manual

Frequency Band

Other Specifications

Minimum: 1 minute

Logging Data Rate Maximum: 24 hours

LED Indicators Pawer & Internet (located belonAQM?21sensor assembly)

Electrical

Input Voltage +9to +28 V DC
Power Consumption <10 W

Batteries Additional Accessorfto be purchased separately)

RTC Onboard with 3V coin cell
IMnteer:]noarlyBackup 1GB

SD Card Memory (8 GB default) (expandable upto 32 GB)
USB Data retrieval on a Pen Drive

Environment

Temperature -40°Cto +70°C

Protection IP65

Housihg Mild Steel

Dimensions 386 (W) mm x 550 (H)mm x 225(D) mm
Weight 10.2KG

LMR_AQM21_UM_ARN_E_v1.0
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8. MECHANICAL DIMENSIONS

All dimensions are in mm.

a a 1 302.00
BEEAEE
i °'
Q R3XL20 SLOTS FOR
o b HOSE CLAMP MOUNTING
_‘j_g o
=
OOhe™ e e !
[—— ] '
386.00
\_ TRUE R3.00
- 206,00 - . 508.00 _
cooese ! & I
OO+ o
eSS | T D Q
OOOT® o = & S
> 3
s =) ‘ Jl
R15XL45 SLOTS FOR
FREE AIR FLOW

FIGUREAE1 MECHANICADRIMENSIONS

9. ORDERINGNFORMATION

LMRAQM?ZL (Product Code90002)
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10. QUICKSTART

10.1. ComponentCheck List

Followingisthe list of components provided in thgackage:

1. AQM21lsensorsassembly with standardccessories
2. Datalogger

3. External Sensor Assembly

4. Mounting Brackets and Clamps

5. Micro SD card
10.2. Mounting

The device should be mounted at stmary platform away from obstaclesMounting
accessories should be tigimed properly

AQM21 comprises of 2 modules
1. AQM21Assembly

2. ExternalSensor#ssembly

LMR_AQM21_UM_ARN_E_v1.0
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10.2.1.AQM21Assembly

AQM21to be mounted ona fixed pole with the help of 2 hose clampShe preassenbled
brackes provided at the baclf the sensormssemblyhasslots to oute the clampghrough the
slots and mount with the poleClamps can be securdxy using screwdriver. Figure A below

shows a simple illustration of device on mounting.

Sensor Assembly

Pole

/

Cover Lid

Hose Clamps

Mounting Brackets

Mounting Hose Clamps

E3aeron

.QQ:E (

Mounting Bracket

FIGURE2: AQM21ASSEMBLY
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10.2.2.ExternalSensorsAssembly

Theexternal sensorsassembly to be moued with the helpof hose clamps, similar to AQM1

assembly. It should be mounteabove AQM21 assembly Tighten the clampwith the help of

SCrews

Mounting HoseClamps |

AN

|
|
|
|

UV Sensor

Light Sensp

Temp & Humidity Sesor

FIGURE3: EXTERALSENSORSSSEMBLY

Note:

Thesensa (external/internal)assemblyand arrangement magiffer depending on theaser
requirements

LMR_AQM21_UM_ARN_E_v1.0
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10.3. AccessindAQM-21 Assembly

Follow the steps to open th&AQM21Assembly

1. Open thecoverlid of the assembly by loosening the wing nut situated at tibye (Fig A) Then
unscrew the side screws. The top lid can be sliddrom the slds and slide holef~ig B)

Wing Nut
AQM21 Assembly
Qover Lid
PanHead
Sde Srews
(M5 x L25)
AQVI21 Assembly

Coverlid ——

Sensor&
Datalogger
Casing

FIGURBE4: OPENINGHEAQM21ASSEMBLYSTER
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2. Rotate the clamp lever in an anticlockwise direct{gowards hook) by pressing the bottom
lock upward with the thumb (red outled in below figure: A)This will disengage the clamp
with the hook Disengage both the clamps and the innerdmbr can be open. The inner lid

door has hinges on theide and clamps on the other sifig B)

Lever

@ Lid HoOK ———

T XTREME
O e - K
o aeron G930 b

FIGURBRS: OPENNGTHEAQM21ASSEMBLYSTER
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