***|mportant!!! Config Depth sensors for 0-5V output for use with the U30
because this app note scales for 0-5V.

Using the Judd Communications Depth Sensor
with the HOBO® U30 Station nnse‘

This application note describes how to connect and operate the Judd Communications Depth Sensor with the
HOBO U30 Station. The Judd Depth Sensor is compatible with any U30 configuration (GSM, Ethernet, or WiFi) that
is equipped with the optional two-channel analog input module. It is suggested that a 6-watt solar panel be used
to ensure that the battery is kept charged properly. As with any sensor that is connected to the HOBO U30 Station
optional analog ports, HOBOware® Pro software should be used to properly scale the analog input. This ensures
that both the raw data (the .dtf file) and the data displayed in HOBOIink® represent the data the same way.

Note: Because of the significant load that the Judd device draws from the U30 excitation circuit, any additional
analog input device that may be connected to the remaining analog input port will require an independent power
source.

Portions of the Judd Technical Manual are used within this application note, but the full manual is available at
http://juddcom.com/storage/ds2manual.pdf and should be read and understood before attempting to use this
device with the U30 Station. The Judd Depth Sensor is available in both 0-2.5VDC or 0-5VDC analog output
configurations. This instruction is based on the 0-5VDC output configuration. In most cases the 0-5VDC version will
provide the best accuracy and resolution.

Judd Communications Depth Sensor

SPECIFICATIONS

Power: +12 to 18 VDC, 50 mA
(maximum sample time 2.6 seconds)

Output: 0to 2.5 or 0 to 5 VDC

Range: .5 to 10 meters (1.6 to 32.8 feet)
Beam width: 22 degrees

Accuracy: + 1 cm or .4 % distance to target
Resolution: 3 mm (.12 inches)

Temp. range: -40° to + 70°C ( -40° to 158°F)
Size: Bx 8x 13 em (3 x 3 x 5 inches)
Weight: .6kg (1.3 1bs.)

Mounting: 1/2 inch threaded pipe

Cable length: 7.6 meters (25 feet)

Max. cable length: 304 meters (1000 feet)
Temperature Sensor Accuracy: £ .5°C, -40 to +85°C
Temperature Sensor Resolution: .5°C

INTRODUCTION

The Judd Communications Depth Sensor is an inexpensive solution for remotely measuring snow depth or
water levels. The sensor measures the distance from the sensor to a target. The sensor works by
measuring the time reguired for an ultrasonic pulse to travel to and from a target surface. An integrated
temperature probe with solar radiation shield, provides an air temperature measurement for properly
compensating the distance measured. An embedded microcontroller caleulates a temperature
compensated distance and performs error checking.

Both distance and air temperature can be output as an analog signal between 0 to 2.5 Volts or O to 5 Volts.
The depth sensor is user configurable by means of internal dip switches. Several configurations are
possible and allow the depth sensor to work with as many different type of systems as possible.

Accurate measurement of snow depth poses many difficult problems. The Judd Communications Depth
Sensor has proven very effective in measuring snow depth, which makes it well suited for other various
applications.
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INSTALLATION

When mounting the sensor pay careful attention to the cone of the ultrasonic beam. The beam width 1s 22
degrees which means that the diameter of the beam will be 39% of the distance to the target, as shown in
Figure 1. This means that after traveling 10 meters the beam diameter will be 3.9 meters. In this example

the sensor would need to be mounted at least half the distance of the beam diameter, or 1.95 meters, away
from the mast. Be careful to avoid obstructed beam paths.

To determine the minimum distance the sensor must be mounted away from the mast use this formula:

Crossarm length = .194 x Height

Depth Sensor Beam Width Examples

s

i,

Correct, unobstructed path

Incorrect, mast in beam

Perpendicular to Surface

: 1
Wrong!

Right

Incorrect, obstruction in beam

The JC Depth Sensor must
be mounted perpendicular

to the target surface.
Mounting the sensor at an
angle will result in erratic
and unreliable
measurements.

Care should be taken to minimize the distance between the sensor and the snow surface to reduce error caused by
temperature stratification through the column of air. The optimal sensor height is the maximum snow depth plus

1.6 feet. For example, if the maximum snow depth expected is 3 feet, then the sensor should be mounted at 3 feet
+1.6 feet, or 5 feet (rounding to the closest foot).
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The Judd Depth Sensor comes with a 1/2-inch NPT female pipe fitting for mounting and cable egress. Attaching a 4-
inch or longer PVC threaded pipe nipple to this pipe fitting allows you to mount the sensor to a horizontal member,
such as the Onset half or full cross-arm via the use of two #36 (1 13/16 - 2 3/4 inch) stainless steel hose clamps
(not included). Electrician’s putty or silicone sealant should be used to seal the end of the nipple where the cable
exits to prevent water/snow ingress.

Onset half or full cross arm

T ZinTie i
/ A A

Sensor cable routed Pipe Nipple —
back to the U30 Hose clamps

Be sure that the sensor is mounted plumb and level. For more information on mounting, refer to the Judd Depth
Sensor manual at http://juddcom.com/storage/ds2manual.pdf.

Wiring to the U30 Station

@ Optional U30 Analog Inputs @

Shield

CH1 SIGNAL
CH1RETURN
EXCOUT
Shield

CH2 SIGNAL
CH2 RETURN
EXT RETURN

©
= O
©
©
@
©

Red
Green Judd Depth Sensor

SignalCable

Black
White
Shield

Brown (no connection)
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Configuring the U30 Station with HOBOware

With the U30 connected to your computer via the USB port, select Launch from the Device menu, and then click
the button pointed out below to configure the analog port. An alternative method is to select Configure
Modules/Ports from the Device menu, then select the sensor and click Configure. Note: When setting up the
launch configuration for the U30, be sure to select a logging interval 10 minutes or slower to maximize battery life.
Logging intervals faster than 10 minutes can significantly impact battery life.

HOBO U30 Station

% Serial Number: 2252398

Deployment Number: 74

Battery Level: L4 J75%

Description: fUao Station

Sensors

Configure Sensors to Log:

Analog Tnput (31-U30-CVIA-XX ) §/N: 2241269

< 1, Snow Depth <Em:.er Iab;\ here>

T Filters...

[ <= 2. current <Enter label here >
Barometric Press (S-BPB-XXXX) 5/M: 10076375
< 1. Pressure <Enter label here>

Logger's Battery Valtage

Deployment

Logging Interval: ;_l mlﬂute -

Sampling Interval:

]

Logging Duration: 90.9 days
Start Logging: "Now - 01:44:02PM
StopLogging: () When memory fils @) Never (wrapping)
Help [F] Skip launch window next time

Complete the following steps:

[ ser Hotes...

b4

Step 1: Select “Custom” from  |—

the “Sensor Name” drop down
menu to enter your desired

-
Configure Sensor

Sensor Information

Step 2: Click “Set Excitation Hocile Bork Nens sensor name.
Power” and entera 2.7 sec Firmware Versiom T3
warm up time. Serial Number: 2241269
y

.1 " Refresh
Snow Depth |

values. Click the drop-downmenu,
( Raw Scaled Li—T select “Custom” and enteryour
Units: v [Inches - desired measurement increments.
Deployment — . To determine your specificRaw and
- Value 1: i | = Ll Scaled values, referto the next
Logging Interval: |1 | Vol 2 09552 = o figure.

Sampling Interval: |

Logging Duration:

Corcel | [ Load | [ save ] [ configue ]

Start Logging:

Stop Logging: When memory fils (@) Never (wrapping)

((heo | I sk launch window next tme. [__Concal | (st
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Scaling Calculation

Height (inches) + 0.16(L)* = Scaled Value 1

*L = length of signal cable in feet

Scaled Value 1

Example:
Height = 90 inches
Cable length = 25 feet

= Raw Value

98.43

Enter the calculated values in the Scaling
Parameters section of the Configure Sensor
window as shown here:

When done configuring your sensor, click the Configure button at the bottom of the Conifgure Sensor window.
Click Start at the bottom of the Launch Logger window if applicable.

Sample HOBOIlink data

Devices | Data | Settings  Support

Latest Conditions

=5 Backyard U30

<= Relay State: Deactivated (Open) = Past Day Past Week Past Month

'

& _Pool Temp: 42.06 Degk

03/09/2014 13%00:00 -

= snow Depth: 5.44 inches

Hnnunﬁl

Logged in as ProductMarketing Help Logou

03/ 10/ 2014 13:00:00 EDT)
] 1300000 16:00:00 1200000 22,0000 010000 04:00000 07:00:00 10;:00:00
[ | [ | ' ' " 0

@ Air Temp: 39.04 DegF

& RH: 88.4 %
Dew Point: 3591°F

& Solar Radiation: 208 W/m?
Battery: 425V

Latest Connections =
Today at 13:06 EDT
Today at 12:06 EDT
Today at 11:06 EDT

Today at 10:06 EDT
Today at 09:06 EDT

Latest Data

10404925 _22 csv

& Pressure (External): 29.740inHg

- .

Fool Temp Degh)
da A
e a
J\

434 ————

S Dapthinc hes)
5

S0

Alr Temp [DegFy

Full Log

so-h /A
40+ —A
- \_f__ =

§ 0 [ i |
3/09/2014 1300:00 - 03/10/2014 13:00:00 EDTy

o
13 DI(I @0 16 OID 00 1% DIO o0 22 UIC' 00 01 QI'J G0 04:00000 07 (}ID 00 10:00:00

104
20
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: 90 +(0.16 * 25) =94 Raw Scaled

e 94/98.43 = 0.95499 e v Inches <| em
Metric  Example: yabe 1 . - L 228.6
Height = 228.6 cm ezl =0 0
Cable length = 7.62 meters Note that the raw voltage
238.76/250 = .955 imperial or metric. For
1 metric change the unit to cm

and value 1 to sensor height.
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Metric Example:
Height = 228.6 cm
Cable length = 7.62 meters
228.6 + (1.33*7.62) = 238.76
238.76/250 = .955
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228.6
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Note that the raw voltage
values are the same for
imperial or metric. For 
metric change the unit to cm
and value 1 to sensor height.


Sample HOBOware Data

= - T
[H| HOBOware Pro L EIETRES

File Device Edit View Tools Window Help

S8585-K-0-B-loLdl@c|vi@ar|qaqaiElEMI TO®®|?

2% Snow Depth

£ Time, GMT-05:00 Snow Depth, inches
740 01/22/14 06:40:00 PM 5.24 -
:00

Wy 744 5.23 -
Show Al | | Hide All
Details 545
+ Series: Snow Depth, inches —Snow Depth, inches
5.24
1722114 07:10:00 P!
5.4
5.35
i
£
5.3
525
5.24
i
T T T
12:00:00 A 08:00:00 A 12:00:00 PM
0122414 07:22:00.203 Phl GIMT-05:00 01423/14 01:42:28 404 Phl GWT-05:00
Ready.
=l : .
Dev: No device selected... No devices connected w
Troubleshooting

When installed correctly and operated within its limitations, the Judd Depth Sensor can provide accurate and
reliable distance measurements. The following are the most likely causes of erroneous measurements:

e The sensor is not perpendicular to the target surface.

e The target is small and reflects little sound.

e The target surface is rough and uneven.

e The target surface is a poor reflector of sound, such as low density snow (<5%).
e The transducer is obstructed by ice or debris.

e Strong winds are blowing the echo out from under the sensor.

e The sensor is too close to the target. The minimum distance to the target needs to be kept greater than
1.6 feet (0.5 m).

For more information on this sensor, contact Onset at 1-800-LOGGERS (1-800-564-4377) or
loggerhelp@onsetcomp.com. You can also contact Judd Communications at 1-801-424-2889.

0nset © 2014 Onset Computer Corporation. All rights reserved. Onset, HOBO, HOBOware and

1-800-LOGGERS (564-4377) * 508-759-9500 HOBOIlink are trademarks or registered trademarks of Onset Computer Corporation. All other
www.onsetcomp.com ¢ loggerhelp@onsetcomp.com trademarks are the property of their respective companies.
17897-A





