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PheNode is a modular, customizable 
environmental monitoring platform

Flexible
• Cellular, Wi-Fi, or Satellite connectivity

• Physically reconfigurable for indoor/outdoor operations
• Control your data flow by utilizing PheNode’s API & Dockerized backend

Scalable
Command a fleet of wireless sensors and monitor the environmental conditions of 

hundreds of acres with a single PheNode

Reliable
• Made from aluminum and other durable, recyclable materials

• Exceptional connectivity and system uptime
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Durable, aluminum
construction 

Imager
Remotely monitor your
Operations (5MP RGB)

Control Box
Base Station
Cloud connectivity
Power management

Wireless Sensor Node
Air, light, & soil conditions

(Deploy ~1km away from PheNode)

Solar
powered

Soil conditions

Wind conditions

Solar Radiation (Optional)
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PheNode System Overview

Rainfall

Antenna

Satellite



Windspeed
Range: 0.5 - 45 m/s (1.12 
to 100 mph) 
Accuracy: 0.1 m/s at 10 
m/s  (0.22 in. at 22 mph) 

Wind Direction
Range: 0- 359° 
Accuracy: ±1° RMS at 10 
m/s (22.37 mph) 

Wind Gust
Accuracy : ± 0.3 m/s up 
to 10m/s and 3% from 10 
to 45m/s

Imaging
Resolution : 5MP
RGB

Soil Temperature
Range: -40 to +60°C
Accuracy: ±0.3°C to 0.5°C

Soil Moisture (VWC)
Range: 0.0 to 1.0 m3/m3

Accuracy: 1-3% VWC

Soil Electrical Conductivity (Salinity)
Range: 0-20,000 µS/cm (Bulk)
Accuracy: ±5% - 8% µS/cm 

Soil Water Potential
Range: 0 to -100,000kPa
Resolution: 0.1 kPa
Accuracy: ±(10% of reading + 2 kPa) from –
100 to –5 kPa

Solar Radiation
Spectral Range: 360-1120nm
Accuracy: ± 3%

Temperature
Range: -40 to 85°C
Accuracy: ±0.5 to ±1.0°C

Air Pressure
Range: 300 to 1100 hPa
Accuracy: ±0.6 hPa to ±1.2 hPa 

Humidity
Range: 0 to 100%
Accuracy: ±5 %

Air Quality
IAQ Range: 0-500
Sensor-to-sensor deviation:
   +/- 15% +/- 15

Rainfall
Accuracy: ±5 %

Add-on Sensor SpecsPheNode Sensor Specs
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PheNode System Specs



Add-on Soil Probes

Soil Temperature
Range: -40 to +60°C
Accuracy: ±0.3°C to 0.5°C

Soil Moisture (Volumetric Water Content)
Range: 0.0 to 1.0 m3/m3

Accuracy: 1-3% VWC

Soil Electrical Conductivity (Salinity)
Range: 0-20,000 µS/cm (Bulk)
Accuracy: ±5% - 8% µS/cm 

Soil Water Potential
Range:  to -100,000 kPa
Accuracy: ±(10% of reading + 2kPa) from – 
100 to -5kPa

Agrela Wireless Sensor Specs

Temperature
Range: -40 to 85°C
Accuracy: ±0.5 to ±1.0°C

Air Pressure
Range: 300 to 1100 hPa
Accuracy: ±0.6 hPa to ±1.2 hPa 

Humidity
Range: 0 to 100%
Accuracy: ±3 %

Air Quality
IAQ Range: 0-500
Sensor-to-sensor deviation: +/- 15% +/- 15

LUX (Light Intensity)
Range: 188 µLux to 88,000 Lux

Solar Powered
Keep your sensors fully 

charged while in direct sunlight 
for year-round operation

LUX (light intensity)
Measure overall light/daylength

Ambient Air
Measure temperature, 

humidity, air pressure, air 
quality

Wireless communication
LoRaWAN communication is low 
power and long range

Soil Sensors
Plug in up to (2) soil probes for 
additional measurements

Rechargeable Battery
Plug into USB-C to recharge for 
up to a growing season of full use 
without sunlight
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Wireless Sensor Node Specs
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What’s in the box

Pre-assembled PheNode System

Soil probe(s)
Mounting and 

Assembly Hardware
Metric hex key set

and wrench

(3) Guy wires (3) ground stakes

(Optional in-field support)

Solar Panel
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Installing PheNode in the field: 
Drive the U-channel post into the ground

Using a T-Post pounder or sledgehammer, drive an 8’  U-Channel post 
18”-24” into the ground as plumb as possible. 

90°

T-Post pounder
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This way, when the PheNode sensor frame is mounted to the U-
Post, the solar panel will already be facing due south for 
maximum solar exposure.

Make sure the U Post Channel is installed with the
open-end facing SOUTH. 

Installing PheNode in the field: 
Sensor frame orientation
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2. To fasten the bolts to the back of the U Channel post, use a washer on the front 
side and a washer, locking nut, and wing nut on the back for best results. 

Front side Back side

To mount the PheNode sensor frame to the U Channel post, slide two (2) 1/4” 
#20 bolts through the sensor frame holes (highlighted in red), then through the 
U Channel post holes, and fasten on the back side of the U Channel post with a 
lock washer, washer and wing nut. 

1.

Installing PheNode in the field: 
Mounting the sensor frame

Lock washer
Washer

Wing nut

Bolt

Washer
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When mounted properly onto the U Channel post, the PheNode 
final assembly should look like this on the back side.

Installing PheNode in the field: 
Assembly check



Slide the screw through the holes on the solar panel and 
then through the slotted holes in the aluminum bracket. 1.

2. Hand tighten the panel screws until snug.

Panel nut

Installing PheNode in the field: 
Connect the solar panel

Panel screw
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Four (4) panel nuts are included with your solar panel. Two 
are spare nuts in case you drop/lose one during installation.Note:



Plug the male end of the connector from the solar 
panel into the female end from the Control Box. 

“Snap”

Installing PheNode in the field: 
Connect the solar panel

*NOTE: You must push the male end all the way into the female 
end until you hear a ”snap” otherwise it is not properly connected. 
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Turn the power switch to “ON” on the bottom of PheNode’s Control Box1.

2.

On/Off switch

Installing PheNode in the field: 
Power on PheNode

*Light sensor window

*You should see an LED flash sequence (Red, Blue, Green, etc.) from inside of the light sensor window 
when you power on your wireless sensor. If you don’t, try flipping the power switch off, then back on. 

Turn the power switch to “ON” on the bottom of the wireless sensor 
attached to the PheNode sensor frame
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1.

Unscrew the wingnuts and pull the pole clamps out until the sensor 
frame assembly can easily slide down onto the tower structure

Pole clamps

Optional Tower cap
(for mounting on top of poles)

Installing PheNode in the field: 
Mounting to a pole structure (optional)

Wing nuts

Add screws here to fasten the pole clamps to the sensor frame. 

Slide the long bolts into the pole clamps before fastening

3.
2.
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…and here

Tighten wing nuts here…

2.
Tighten the wingnuts until the 
jaws are quite snug on the 
tower, and the sensor frame 
does not swivel when pushed.

Slide the sensor frame down 
onto the tower structure.

The top tower section 
should slide easily between 
both pole clamps. 

The optional tower cap can 
help stabilize the sensor 
frame while you make 
adjustments.

1.

Installing PheNode in the field: 
Mounting to a pole structure (optional)
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Installing PheNode in the field: 
Adding guy wires (optional)

Carabiner

Coated steel cable

Turnbuckle

Guy Wire

For additional in-field structural support, Agrela recommends using guy wires.

NOTE: Make sure you 
orient the solar panels as 
instructed on page 09 
before hammering in 
your ground stakes.
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120 degrees

Use a 2-4lb hand sledge to 
hammer in the ground stakes

Attach eye bolts in both directions on the U-Post, 4-6” below the sensor frame.

Attach two (2) guy wires to a single eye bolt on one side, and a single guy wire to 
the eye bolt on the opposite side, with the included carabiners.

Anchor the three guy wires equally spaced at 120 degrees around the U-Post.

Installing PheNode in the field: 
Adding guy wires (optional)

1.
2.

3.
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3. Stretch the guy wire until it’s taut and 
mark its location on the ground with a 
ground stake. 

Hammer in the ground stake where 
marked until both ends of the “J-
hook” are in the soil but there is still 
enough room to slide in and connect 
the turnbuckle hook. 

4.
Once all three (3) guy wires are 
connected to ground stakes, tighten 
the turnbuckles by spinning the 
middle rod until the guy wire is taut. 

5.

Attach the carabiners on one end of the guy 
wires to the eye bolts fastened to the U-Post1.

Ground line

Installing PheNode in the field: 
Adding guy wires (optional)

Unscrew the turnbuckle until at least 1 
inch of threading is showing on each 
side. 

2.
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Control Box: Operating panel

USB-C charging port

Wind sensor connector

Soil probe connector(s)

Solar Radiation sensor connector

Air sensor connector

Auxiliary connector
(RS-485 sensors)

Rain sensor connector

Camera connector

Breather valve

Solar panel connector

Antenna connector

System status Light

Power switch
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Control Box: Powering on your PheNode

Once the system is powered on, the status light will:
• Blink red at the beginning of the boot sequence
• Blink red three times if camera was not detected
• Blink and hold green while taking sensor measurements from all connected sensors
• Blink blue once it successfully establishes a cellular or WiFi connection and begins 

sending the photo captured by the camera

Press the power 
switch to “On”
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If you have soil probes you wish to connect to the wireless 
sensor, unscrew the cable glands on the bottom of the wireless 
sensor and remove the rubber plugs to reveal the stereo jacks. 

Push the stereo plug through 
the cable gland cap and 
connect the stereo plug into 
the stereo jack. 

Tighten the cable 
gland cap by twisting 
it clockwise until the 
cable is sealed.

1. 2.

Wireless Sensor Nodes: Connecting soil probes
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Wireless Sensor Nodes: Mounting the sensors

Using screws, bolts, or zip ties, attach the mounting plate on the back 
of the wireless sensor to a ground stake or T post. 

NOTE: For optimum results, wireless sensors should be mounted no 
lower than 1ft (18 inches) off the ground. Mounting the sensor any 
lower than this can significantly degrade the wireless sensor’s signal 
back to the base station.

Bolts, 
screws,  
or zip ties

Ground stake
or T Post

Drive a stake or T post into the ground at the location you wish 
to station your wireless sensor. 
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Wireless Sensor Nodes: Installing soil probes

NOTE: If the user prefers to bury all excessive cable slack in the dug hole, Agrela advises the installer to use 
caution when unearthing the soil probe later as damaging the soil probe cable with a shovel, or metal tool of 

any kind, could render the soil probes unusable.  

Slide the cable protector (split loom) 
over the soil probe cable. 

Allow for at least 8 inches of 
protection underground and 24 
inches of protection above ground.

1.

Split loom

Dig a hole to the desired 
depth and push the 
spikes of the soil probe 
into the wall of the hole. 

2.

Back fill all removed 
soil into the hole and 
tamp down. 

3.
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Wireless Sensor Nodes: Powering on the sensors

On the bottom of the wireless sensor, 
turn the switch to the “On” position. 

On/Off switch

USB-C charging port

Your wireless sensor is ready and will now report its measurements to 
the nearest PheNode. You can change the name of your sensors in the 
PheNode GUI (page 32).



Go to https://www.phenode.live

Your login credentials will be sent to you via email. 
1.

Access Your Data: 
Log into the PheNode dashboard
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https://www.phenode.live/


PheNode Dashboard: 
PheNode Fleet Page

PheNode 001

PheNode 002

PheNode 003

PheNode 004

PheNode 005

PheNode 006

user@company.com
General Account

PheNode 007

Settings Menu

List view options

Customize quick view conditions 

Page Selection Menu

List of PheNodes in your fleet

Quick view of five (5) current conditions

User Menu
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PheNode Dashboard: 
Base Station Measurements Page

user@company.com
General Account

Select time range for charts

Select measurement type to view

Select a PheNode from your fleet in this dropdown

Download data on the charts 
from the selected time range

Most recent values for temperature, 
humidity, rainfall and wind

Data charts
• Click here to zoom in.
*Once zoomed in, click and drag to zoom in farther

Map view
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PheNode Dashboard: 
Imaging Page

user@company.com
General Account

Time stamp

Select a PheNode from your fleet in this dropdown

Image carousel

Download images

List view. Expand view or delete images
*Once deleted, images are deleted forever/non-recoverable

29
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PheNode Dashboard: 
Diagnostics Page

Number wireless sensors connected to the selected PheNode

Live diagram of PheNode component functionality

Select time range for charts

Download data on the charts 
from the selected time range

Data charts
• Click here to zoom in.
*Once zoomed in, click and drag to zoom in farther 30



PheNode Dashboard: 
Wireless Sensor Fleet Page

WS 002

WS 003

WS 004

WS 005

WS 006

user@company.com
General Account

WS 001

WS 007

Settings Menu

List view options

Customize quick view conditions 

Page Selection Menu

List of wireless sensors in your fleet

Quick view of five (5) current conditions

User Menu
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PheNode Dashboard: 
Wireless Sensor Measurements Page

user@company.com
General Account

Select time range for charts

Select measurement type to view

Select a PheNode from your fleet in this dropdown

Download data on the charts 
from the selected time range

Device info and toggle soil 
probe data

Data charts
• Click here to zoom in.
*Once zoomed in, click and drag to zoom in farther

Map view

Select a Wireless Sensor in this dropdown

Rename your wireless sensor here 32



PheNode Dashboard: 
Multi Sensor Comparative Overlay Page

user@company.com
General Account

Select a measurement to compare with other sensors

Multi Sensor comparison chart

Select a PheNode in this dropdown

Statistics

Select a Wireless Sensor(s)  
in this dropdown

Dual Measurement Comparison
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PheNode Dashboard: 
Settings Page(s)

user@company.com
General Account

Set unit preferences

Set PheNode fleet display options

Data display options tab

API access tab

Device tab 
• Enter Wi-Fi credentials
• Rename PheNode

Set Wireless Sensor fleet display options

Set time zone

34
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PheNode Service Subscription

The annual PheNode Subscription includes the following services:

Tech Support & Customer Service
• Submit a support ticket or request to speak with a customer service 

representative as often as needed at support@phenode.com

• Request software demos

• Request real-time, remote installation support

Software License
• Receive full access to PheNode’s software accessible via web browser

• API access

• Create up to 3 sub accounts per subscription for employees, partners, 
stakeholders, or public demonstrations

• Custom data cleaning settings and robust data visualization

• View your operations remotely with images taken by PheNode

Data Plan
• All cellular and cloud infrastructure fees are covered 

• Capture 1-3 images per day / per PheNode via cellular connectivity

• Agrela will store your data and keep it safe in our cloud for 2 years even if your 
subscription expires

Hardware Warranty
• If your PheNode subscription is active, your hardware is covered (Renew each 

year to further extend your warranty)

• Receive replacements for failed components and sensors

• After 3 years of subscription services, users are eligible for significant 
discounts on product upgrades and new components and sensors

mailto:support@agrelaeco.com
mailto:support@agrelaeco.com
mailto:support@agrelaeco.com
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Compliance

This device complies with Part 15 of the FCC Rules. Operation is 
subject to the following two conditions: 

(1) This device may not cause harmful interference.
(2) This device must accept any interference received, including interference that may 

cause undesired operation. 

NOTE: This equipment has been tested and found to comply with the limits for a Class B 
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to provide 
reasonable protection against harmful interference in a residential installation. This 
equipment generates uses and can radiate radio frequency energy and, if not installed 
and used in accordance with the instructions, may cause harmful interference to radio 
communications. However, there is no guarantee that interference will not occur in a 
particular installation. If this equipment does cause harmful interference to radio or 
television reception, which can be determined by turning the equipment off and on, the 
user is encouraged to try to correct the interference by one or more of the following 
measures:
• Reorient or relocate the receiving antenna.
• Increase the separation between the equipment and receiver. 
• Connect the equipment into an outlet on a circuit different from that to which the 

receiver is connected. 
• Consult the dealer or an experienced radio/TV technician for help 

NOTE: The manufacturer is not responsible for any radio or TV interference caused by 
unauthorized modifications to this equipment.
Such modifications could void the user’s authority to operate the equipment. 

RF Exposure 
This equipment complies with FCC radiation exposure limits set forth for an uncontrolled 
environment. 

IC Statement
This device complies with CAN ICES-3 (B)/NMB-3(B). This device complies with Industry 
Canada license-exempt RSS standard(s).
Operation is subject to the following two conditions: 
(1) this device may not cause harmful interference, and 
(2) this device must accept any interference received, including interference that may 

cause undesired operation. 
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Warranty

For more information about your PheNode’s 
warranty, read our “Terms of Service”

Terms of Service

https://www.phenode.com/terms-of-service


For more information, contact:

www.phenode.com

PheNode Terms of ServicePheNode Privacy Policy

Info@phenode.com
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