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All Rights Reserved.

Information in this document is subject to change without notice and does not represent a
commitment on the part of Earth Networks, Inc. The softwardescribed in this document is
furnished under a license or nodisclosure agreement. The software may be used or copied only in
accordance with the terms of this agreement. It is against the law to copy Earth Networks, Inc.,
software onto magnetic tape, dsk or any other medium for any purpose other than for the
purchaser's personal use.
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The procedures, methods, and hardware outlined in this manual are intended to provide general
guidelines for installing an Earth Networks Weather Station. Indiual sites often have unique
requirements that require materials and specifications that are beyond the scope of this manual.

All procedures, methods, and hardware used to install an Earth Networks Weather Station must
conform to all applicable buildingcodes (local, state and national). Installation subcontractors are
responsible for complying with all applicable codes. Buyer and/or installer provided hardware must
be equivalent or better (according to industry standards) than that specified in therBaNetworks
Weather Station installation manual.

The buyer/installer is responsible for any damage caused by installation of the Earth Networks
Weather Station. Furthermore, the buyer/installer is responsible for damage caused as a result of
improper or faulty installation.

THINK SAFETY FIRST!

Special Note to Buyer/Installer:

Contact Earth Networks Technical Support as soon as your Weather Station
installation is complete. Earth Networks must remotely access your weather

station's data to verify proper operation. Callechnical Support even if remote
communications are not available at the time of installation.

Earth Networks Technical Support:
800-624-4205
support@earthnetworks.com
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Congratulations on choosingn Earth Networks Weather Stationthe premier automated
weather system for educational and commercial applications.

TheEarth NetworksWeather Stationoperates 24 hours daily, providing redime, up-to-the-
second weather observations for 27 parameters, including:

1 Temperature
1 Relative humidity (dew point calculated)
1 Barometric pressure
1 Wind speed and direction
1 Precipitation
Weather Sensrs Specifications
Parameter Range Accuracy Resolution
Standard Metric Standard | Metric Standard | Metric
Wind Speed 0to 200 mph | 0to 320 kph | +-2 mph | +/-3 kph 0.2 mph | 0.3 kph
Wind Direction 3t0 352 deg. 0to 352 degd | +-3deg. | +-3 deg. | 1deg. 1 deg.
Temperature ;155%;0 25Cto +65'C | +-TF | +-0.5C | 0.IF 0.05°C
-3TF toz13F | -39Cto z25C | +-2F +-1C 0.1F 0.05'C
;1155,5 0z 29Cto z40°C | +-3F +18c | 0.1IF 0.05'C
Barometric Pressuref | TT 8 P 0 ( ( 948 hPato +/- -
YT 8P& ((1084hPa pgpxg|hl7hPal P8P2olhPa
Relative Humidity
(RH) .| 0to 100% 0 to 100% +-35% | +-3.5% 0.1% 0.1%
Dew point calculation
from Temp. and RH
.10, .10,
Rainfall Unlimited | Unlimited HIN@ |\ LA @S | 5555 |25 mm
>0 fEI | mmhour

* 8-degree sector not covered

QWind average covers 0 to 360 degrees

d Barometric pressure is measured in inches of mercury (Hgid hectopascal (hPa)



Introduction (Continued)

Your Earth Networks Weather Stations not difficult to install when all directions are
followed carefully and the installation is well planned prior to assembly.

Safety!

1 While installation of the weather station is not particularly difficult, it does usually
require installation on or ar the rooftop, which presents some amount of risk.

1 Installation must conform to national, state and local building code requirements;
adhering to the most stringent guidelines.

1 The weather station should only be installed by qualified individuals wheaa
comfortable with being on a high ladder or rooftop and who are authorized by the
site administration to perform the installation.

9 To limit risk to self and property, this manual should be thoroughly read and
understood before beginning installation.

1 Say as far away from other electrical wiring as possible. Never allow the mast, or any
other item, to contact electrical wires or conduit. Injury or death could result.

If desired,Earth Networkscan mmplete the installation of your weather station. Foan
installation cost estimate please contadtarth Networks Technical Supportat 800-624-4205
or emailsupport@earthnetworks.com.
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Getting Started

First Things

1. READ THIS MANUAL THOROUGHLY
It is very important that you read this entire manual prior to installation. If all
instructions are followed carefully, installation othe weather station should be
straightforward and problem free!

2. UNPACK AND INVENTORY WEATHER STATION COMPONENTS
Carefully unpack and check all weather station components. Report any damaged or
missing components toEarth NetworksTechnical Support immetely.

3. INSTALL WEATHER STATION

4. COMPLETE AND RETURN BARTH NETWORKSTE DATA COLLECTION PACKET
TOEARTH NETWORKEfCHNICAL SUPPORT

P
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Outdoor Componentg Weather Station

The standard outdoor components oain Earth Networks Vather Stationare as follows

1 Wind Sensor

1 Sensor Shelter (with remote Temperature/Relative Humidity (TRH) Sensor mounted

inside)

1 Rain Gauge

1 Data Cable
The sensor suitef the weather stationuses field grade sensors. The wind speed and
direction sensoris an R.M. Young wind sensor. The Rain Gauge is a standard tipping bucket
that measures .01 inches of rain per tip.

TheTemperature/Relative Humidity (TRH) Sensor isvéhin a metal housing that is
mounted inside the Sensor Sheltefnside of the metalhousing, the circuit board serves as
an analogto-digital (A-D) converter. Digital conversion provides a high degree of accuracy
and flexibility for distributing your weather station data.

The Sensor Shelter (often referred to as an aspirated sheltsBrves two primary purposes:
1 Shields the TRH sensor from direct sunlight, which could yield inaccurate readings
The design minimizes heat buildp by enabling air to flow through, resulting in
"true" air temperature readings.
1 Protects the TRH sensor fronprecipitation which could cause inaccurate readings as
well as damage to the relative humidity sensor.



The Data Cable transports data from the weather station's outdoor components to the
Earth NetworksNetwork Appliance (ENNA)located indoors.The DataCable is U¥ated and
can be run along the weather station mast without conduit; however, conduit should be
used to protect the cable when running it over the length of roof and into the building. If
your building codes require different ratings of cablglease contactEarth Networks
Weather StationTechnical Support.

NOTE: Cable should not be run across rooftop surfaces without protective conduit (not
included).

Outdoor Componentg Optional Lightning System

The Weather Station also has an optionidhtning detection system that uses the Lightning
Antenna with the LightningDigital Signal Processor (DSR) detect the unigue radio

frequency signature of static discharge caused by lightning. This system uses an integrated
GPS Sensor that tracks timagown to the level of a nanosecond in order to plot the
geographic location with the highest accuracy. The time and sensor location ar@azi for
integration into the Earth Networks Total Lightning Network (ENLN). Each lightning sensor
in the network works as part of a grouping of sensor® triangulate lightning stokes based

on time and geographic location. Thgrowing density of the Earth NetworksT otal

Lightning Network allows greater resolution of lightning allowing detection of both
intracloud(IC) and cloudo-ground (CG) lightning.



Indoor Components

The weather station indoor components aras follows
1 Earth NetworksNetwork Appliance (ENNA)
1 Android Display (optional)

Earth Networks Network Appliance (ENNA)

TheENNAIs a microprocessorcontrolled computer with battery backup that uses your
existing highspeed internet connection to transmit weather data out to thd=arth Networks
network. It receives live input from the TRH sensor and optional Lightning equipment,
processes and stores the data, and distributes it. TR&INAalso houses the barometric
pressureand indoor temperature sensor.

FRONT OEENNA

J WeotherBug Network Appliance

TheENNAstores data at a default rate of once per hour. Up to four months of data at the
one-hour interval is stored in theENNA

The internal battery backumf the ENNAprevents data loss during power outages for up to
10 hours when powering just the weathestation, and 4 hours when powering the weather
station in addition to the optional lightning equipment. Th&NNAIs designed to continue
transmitting weather data during power outages as long as the network is operational.
Once power is restored, the battey recharges and th&ENNAwill automatically resume
sending current and historical data. Lightning data is not stored if the internet connection is
not available.
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Hardware and Tool Requirements

The following hardware (equivalent or bette quality) is required to install theEarth
Networks Weather Station If you are usingan Earth Networksinstaller, they will provide
these materials.

Required Parts Not Included
1 Grounding cable and appropriate connectors
1 Silicone caulk (to seal conduitral cable entry points into building)
1 Mast

0 Galvanized Rigid Conduit (GRC) approximately 1/8 inch thickness
(painted optional)

0 1% inckB3.175 cnmaximum outside diameter (at top of mast)

0 Mast can be comprised of two sections that total a minimum oB81eet when
assembled. A twesection mast is recommended so the top section can be
raised/lowered for easier installation and maintenance of the weather
sensors. The bottom section should remain securely fastened.

o Q%WTP@TO6 COAAA 1T AT 1 OOwashérdoek wAshek ladidD AT UET C
nuts

1 Mounting hardware (unistrut/steel channel with pipe clamps or heaxuty wall
mounting bracketsor non-penetrating roof mount)
1 Conduit for exterior Data Cable
0 Select conduit type based on your local building codes
0 1 %inchk.445 cmoutside diameter for weather station data (and camera)
cable
Grounding rod, if necessary
Guy wire, if necessary to prevent top of mast from shaking

= =



Tools Required

The following is a list of tools necessary to install the outdo&arth Networks Weather
Station and route the data cables into the building (actual tool requirements may vary
depending on site configuration):

Compass

Step ladder

Level

Electric drill and masonry drill bits
Flathead and Phillips screwdrivers
Adjustable wrench

Wrenches

7/16 inch for Sensor Shelter nuts
5/16 inch for Wind Sensor nuts

3/8 inch for mast mounting brackets
1/2 inch for mast mounting brackets
9/16 inch for mast mounting brackets
5/8 inch for mast mounting brackets
13/16 inch for Lightning Digit&8ignal ProcessoBox nuts
Pliers

Qutters for cable ties

NoghkrwhpE
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Site Evaluation

Before installing your weather station, conduct a thorough site evaluation to identify the
best location for each component, including both the outdoor sensors aiENNA. All sites
have restrictions. The accuracy of weather readings can depend on the weather station's
location.

The importance of this step cannot be overemphasizedA well-planned installation
eliminates almost all problems that could be encountered later. It may ab prevent having
to move part or all of the weather station.

Finding the Best Locatiory Weather Station
Locate your outdoorEarth Networks Weather Stationn a location that takes all of the
following into account:
0 Inan open area
Clear of wind obstrutions (especially for the prevailing wind direction)
Wind sensor must be aninimum of 10 feet from roof
Sensor shelter must be aninimum of 8 feet from roof
Far away from ventilation and heat sources (minimum of 50 feet)
Safe from vandalism
Close enough fo cables to connect to indoor equipment (cables are 200 fert
length)

O OO0 O0OO0Oo



Finding the Best Locatiory Weather Station & Lightning System
For the optional Lightning System it is imperative that the weather station and lighting
equipment are placed away fromany noise/interference sources. The following are
examples of noise sources that introduce false data into the lightning stream:
o Power Lines (Especially High Tension Lines)
0 Motors (elevator, HVAC, exhaust/ventilation fans)
0 Anything that produces a sp&
0 Multi bay Automotive Shop (engine spark plugs)
o Welding Shop
o Electric Fences
0 Fluorescent Lights
o Stadium Lights
o Gym roof (if light sensor is directly above gym)
o Power Sub Stations
o0 AM Radio Towers

Placing theEarth Networks lightning System (ENLS)n a close proximity to any of the above
mentioned systems could render the data from the lightning systeamusabledue to the
amount of noise that is detected by the systemThe mast must be grounded to an "earth"
ground. Not grounding the system propdy may also result in noiseThe system must be
grounded properly andlocated away from noisesources in order to clearly identify the
unique radio frequency signature of static discharge caused by lightning.

Example: HVAC Units generate Electric&F noise that can interfere with ENLS
Performance. Based on the flgure below, performance of sensors placed in red or dark red

I1TAAOET T O AAT OECI EAEAAT O1 U AACOAAA OEA OUOOA
HVAC noise.

Sensor Location Key
| Best
D=>10m
Good € >
. 8m<D<10m
| Marginal <
Sm=<D<8m
| Poor < >
D<5m
—>
| HVAC Unitl | | |

D = Distance from HVAC Unit to Antenna

STESELECTIOKDPTIONS



Locating Your Outdoor Earth Networks Weather Station Components

Grassy Expanse _
Main Roof

(1 Story)

Example Case:

In the example above, Site 1 would be the preferred location for the mast and sensors. Site 1 has clear
exposure to the prevailing winds and offers unobstructed wind measurement. Although Site 2 may
offer a good location for prevailing winds, the extended roof would cause wind obstructions and the
proximity to the parking lot could impact temperature readings. Wind measurements and potential
obstructions should be given precedence when selecting an install location.

Finding the Best Locatiory Indoor Equipment
Locate your indoorEarth Networksequipment in a location that takes all of the following
into account:
o Staffed location to ensure equipment is operating yeaound
o0 Yearround power and internet connection
0 A secure area where equipment will not be tampered with or turned off
o Adequate ventilation (equipment must not get oveheated)

Installing Outdoor Components
There are three basic steps after ensuring the selectemtation fulfills site criteria:

1. Installation of the Mast
2. Securing the Sensors to the Mast
3. Connecting the Weather Sensor Cables and Grounding

Data cables are not rated for movement below +13°Earth Networks does not recommend
installing if the outdoor temperature is lesgshan +15°F



Installation of the Mast

IMPORTANT: Ensure that all mounting equipment and mast components meet the local
building codes. The installer is responsible for choosing the best mounting
for the location. Earth Networksequires the wind sensor to be 10 feet
above the roofline and the sensor shelter to be 8 feet above the roofline,
and both free of horizontal obstructions to ensure accurate data collection.

The mounts must withstand harsh environments, including high vds. When determining
the appropriate mounting for your installation, consider the following:

1 Building material to which you will be monting the mast (rick, block, siding, etc.)
1 Roof overhang (unistrut/steel channel or mounting brackets must be placed that
the mast clears the roof)

Secure the brackets to the buildingr secure the norpenetrating roof mount on the roof.
Install the bottom mounting in vertical alignment with the top mount. The mast must be
completely vertical, use level to ensure alignent.

Installing Outdoor Components

Securing the Sensors to the Mast
Follow these steps to secure the sensors to the mast so that the sensors are oriented
properly and so that they meet the minimum height requirement above the roof dace.

1. If your mastis in more than one section, mount the sensors on the top section. The
sections can be joined after securing the sensors and making the appropriate
connections.

2. Mount the Rain Gauge by sliding its-hblt down the mast until it is lav enough to be
easily accessible for periodic cleanings. Fingaghten the U-bolt but leave its cable
loose for now.

3. Mount the Sensor Shelter by sliding its-olt down the mast until it is two feet
below the top. It should be 18fopposite the Rain Gage so that it does not block
the rain when raised. Fingeaighten the U-bolt making sure the shelter is upright so
that precipitation cannot fall inside. Do not connect cables yet.



Installing Outdoor Components

4. Carefully remove theNind Sensor from its box and place it on the top of the mast so
that the black junction box will face SOUTH when the mast is raised. de®mpass
to verify location of black box. Securely tighten pipe clamp. Do not secure or
connect the Wind Sensor cablat this point.
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surface and is rotated so that it hangs over the ground or lowest roof. After ensuring
proper alignment of equipment, tool tighten Sensor Shelter and Ra@auge Ubolts.

If optional Lightning System was not purchased, please skip@@nnecting the
Weather Sensor Cables

6. If optional Lightning System was purchased, assemble Lightning Antenna. Insert
Antenna Gble and Ground Cable through the center of the Antenna Mount and push
until cable comes out other end. Secure Antenna to top of mount and tool tighten.

OPTIONALLIGHTNINGANTENNAASSEMBLY

Antenna Mount & Feed Grund & Antenna Cable SecureAntenna to
Antenna Mount




7.

If optional Lightning System was purchased, install Lightning Antenna onto the mast
using 2 included Hose Clamps. Ensure that the Lightning Antenna is facing away from
the building/rooftop and that the top of the lightning cylinder $ level with the black

box on the Wind Sensor. Attach the bottom Hose Clamp 2 inches from the bottom of
the Antenna and top Hose Clamp 2 inché&®m the curve in the Antenna mast. Do

not secure or connect the Lightning Antenna cable at this point.

If optional Lightning System was purchased, install black GPS Sensor onto the arm of
the rain gauge using the grey double sided sticky tape included with the unit. Do not
secure or connect the GPS cable at this point.

OPTIONALLIGHTNINGG P SSENSOR








































































