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Project Overview E
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Test Overview :
« Complete set of procedures may be run S
OVEr a few hours N

e Procedures identify faulty/miscalibrated %
SEensors =

» Procedures are not meant for calibrating
SENSOrs




Test Overview (cont.)

* |Important to understand how sensor
operates within overall RWIS system

— For example, does RPU consider both
pavement sensoer and air senser when
providing readings?

* [Read all owner'simanuals; tihereughly:
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Definitions :
« ESS

— Environmental
Sensor Station

 RPU

— Remote
Precessing Unit
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Safety "

» Good weather conditions are essential

» [ ane clesure necessary. to directly' access the
pavement sensor

» Assistance from a second operator if
circumstances allow,

Shelter tent protects both eperator andi SEnSor;
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Equipment Overview

* Equipment required for test setup
* Equipment required for all tests
» Chemicall selution preparation
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- Equipment requirea ior eachilest Is
presented Withis, reSpechiVe te st SECon
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Equipment Required for Test Setup
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Extension cords
(200 feet or longer
as needed)

Portable computer Communication cables
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Equipment Required for All Tests

Copies of the Testing
and Maintenance
Forms
(Appendix C)

Calculator

Paper Towels

Watch for keeping

time
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Chemical Solution Preparation

Instructions on chemical preparation are
included in Appendix B of Field Testing
Procedures for Environmental Sensor Stations
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e Sodium chloride
« Magnesium chloride
 (Calcium chloride
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Field Tests: Field Test Plan

i

» Field Test 1: Pavement Temperature at Ambient Conditions
»  Field Test 2: Pavement Surface Dry/Wet/lce Conditions

»  Field Test 3: FEreezing Point of Passive and Active
Pavement; Sensors
— 3A: llesting Ereezing Point Using Passive: SEnsors
— 3Bi liesting Freezing Point Using Active SENsers

Eield liest 45 Ice Bath at 325 E(Optional)
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Field Test 1: =

Pavement Temperature at Ambient COIldlthﬁS

» Objective
— Jlest accuracy at ambient pavement
[emperature




Field Test 1: Equipment

Two handheld

thermometers

with precision
thermistors

Supply of tap
water to clean
pavement

Paint can opener

Brick with insulation on

bottom surface to secure

thermistor to pavement
sensor

Nylon brush to clean the
pins on top of the sensor

Thermal conductive
paste

Shelter tent, such as a
collapsible ice fishing
shelter




Field Test 1: i

Pavement Temperature at Ambient Conditio

* Procedure

— Shield' sensor: from | ...;1’7"
sun/wind | 7

— (Clean test area

— Afifix thermistors to
pavementwith thermal
paste and coverwitin
insulatedibrick

- On SENSO);
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Field Test 1:

Example of Temperature Stabilization

Time vs. Temperature
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Field Test 1: Lessons Learned
¢ Best results when test is' begun close: to sunrise :
— [fitest is started much afiter daybreak, sensors often N
reguire an hour to stabilize X

— Sensor and thermistors must be shaded from solar
radiation for at least: 15 minutes; prior: torand duning test

o [Thermistors and thermometers shouldlbe
calivrated annually

‘ol Sensprisuiiace must remainidnyandiclean
tareugheut the test

s herthenmalipasiebecomes: st subjected o
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Tagrnslisiors ree)tire e o sizigilize ziiigs geirie)

rleirlellgiels zivalel corjteiei i) <<




Field Test 2: -
Pavement Surface Dry/Wet/Ice Conditions |-
N

» Objective S
— [Determine whether sensor can detect N
dry/wet/ice conditions




Field Test 2: Equipment

Nylon brush to
clean the pins on
top of the sensor

Misting bottle filled with

Heat gun tap water

Thermometer and Optional: Shelter
0.5 mm feeler gauge thermistor to check tent, such as
to measure film depth air/pavement collapsible ice
temperature fishing shelter




Field Test 2:
Pavement Surface Dry/Wet/Ice Conditions

Procedure
[ Clean and dry pavement sensor

f

L Collect and record two) readings

=
-

Compare RPUlreading with
Senser surface

Spray: pavement sensorwith tap
waterand checkifilmrdepth

Compare REUreading with
Sensersurace

W AlNOIWAIEIRONTEEZE
Corgozire RPY rezieligie) YW
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Field Test 2: Lessons Learned -

A=,
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o Weather must be dry or the pavement sensor must
be sheltered from| precipitation

— [Py and wet surface state canibe evaluated at any.
temperature

— o formiice, the pavement temperature must be below,
S22 =

 Belore a ieezing temperature s reached on the

senseritsheuldigiveras Wet reading "
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Field Test 3A: 2!

Testing Freezing Point Using Passive Sensors

e Objective

— [Determine acecuracy: ofl passive Sensor: flieezing| point

» Sensor detects salinity/freezingl point
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Field Test 3A: Equipment

Device to shelter sensor from
evaporation due to wind and
sun (ice fishing shelter or
5-gallon bucket)

0.5 mm feeler gauge
to measure film depth

One gallon of distilled

water Heat gun

Misting bottle
filled with 4%
chemical solution




Field Test 3A: i

Testing Freezing Point Using Passive Sensors

 Procedure

— Clean pavement sensor:
with towels

— Spray pavement SENSor
Withi 4% brine and check
film depthrwith ieeler gauge

Vieniterireezingipoin .
SIARIlLy Y rECOTdiNgiastais
POINLSIEVERAZAMINULES
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Field Test 3A: Lessons Learned

o Use the same type ol chemical used in
maintenance operations

o Ambient pavement temperature must be within the I

SENSON'S rANGE! fier measuring freezing point

— See Appendix Bifor brine properties andlicheckwith the
manufacturer’s documentation for temperatine

compliance
i Pass|Ve Sensors ane Ve sensitive to
concENntrateRichanges andiilmitICKIESS
WISHImpoanttoieiotdhiyACIEANIE 2
SENSOIMEVECHINUNSAWIUIRAISUIEE l Walers
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Field Test 3B: Sl

Testing Freezing Point Using Active Sensors

X

* ODbjective \‘Q
— [Determine accuracy. ol active Sensor 7
fireezing point

s Sensor detects
salinity/ireezing

E
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Field Test 3B: Equipment

One gallon of
distilled water

Nylon brush to
clean the pins on
top of the sensor

Device to shelter sensor from
evaporation due to wind and
sun (ice fishing shelter or
S-gallon bucket)

Two misting bottles filled
with 4% and 15% chemical
solution

0.5 mm feeler
gauge to
measure

film depth

.
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Field Test 3B: .

Testing Freezing Point Using Active Sensors §
N
» Procedure S

— Clean pavement
SENSON;

Spray. pavement
Senserwithr4%

Che
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Field Test 3B: Lessons Learned

Use the same type ofi chemical usedi in
maintenance operations

T'est procedures recommend the use ofi 4% and

15% salt: solutions

— |nfermation abeut preparing other concentrations, ofi
selutioniisi providediin Appendix: &

Flush the pavement senserwith distillediwater:

— Removes salt/impurties

SEME active sensersirequine dataifrem|passive
SENSONS
= Perenmithepreceduresienall appllcable sensors
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Field Test 4: g

Ice Bath at 32° F

» Objectives
— Force the pavement sensor to 32°

— Vleasure difference between known
temperature and pavement sensor reading
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Equipment Required for
Test 4: Ice Bath at 32° F

One handheld
thermometer with
precision thermistors

Thermal conducting
paste

Stirring instrument
such as a plastic
slotted spoon

10-inch section of 12-
inch diameter PVC pipe

Plastic bag

One gallon of
chilled distilled

10 pounds of
crushed ice cubes
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Field Test 4: A
Ice Bath at 32° F

* Procedure

— (Clean test area

— Place PV section
around SENSOr:

Put plastic lvagiin

PV/C section
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Field Test 4: Lessons Learned -

» Test is only effective on sensors with temperature |
sensing elements located near the surface of the L
Sensor -

— Jlest takes too long ifthe element is; buried
— Check withrthe sensor vendor: for more information

o e ambient temperature of the pavement should
PE BEWEEN S2° Fand 505 [

— hertestwillitakemore timeNirperormed at Wanmes
[emperatires

IcENmay e CruShEd bElvrE GPING GUEONENESS
Sl of zlt ile S
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Possible Testing Schedule

9:30 - 10:00 | Field Test 3 (30 min)

10:00 - 10:45 | Field Test 4 (Optional, 45 min) | Ice Bath

Time Task Description
8:00 - 8:30 | Setup (30 min)
8:30 - 9:00 | Field Test 1 (30 min) Ambient Temp
9:00 - 9:30 | Field Test 2 (30 min) Surface State

Freezing Point
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Contact Information

* NCHRP

— Crawiford Jencks, (202) 334-2379,
cjencks@nas.edu

« SRE Consulting Group, Inc.
- (763) 475-0010

= EdlEleege; efleege@sriconsulting.com
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