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1. SCOPE:
This SAE Aerospace Recommended Practice (ARP) covers the requirements for a
Stationary Runway Weather Information System (referred to as the system) to monitor the
surface conditions of airfield operational areas to ensure safer ground operations of aircraft.
The system provides (1) temperature and condition information of runway, taxiway, and
ramp pavements and (2) atmospheric weather conditions that assist airport personnel to
maintain safer and more efficient airport operations. The system can be either a wired
system or a wireless system.

2. APPLICABLE-BDOCUMENTS-
FAA Advisofy Circular 150/5300-13, Airport Design

3. TECHNICAL REQUIREMENTS:

3.1 General Oescription:

The basic
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system shall consist of three primary components (Figure 1).
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Processing Unit to report the measured information to a central computer (CC) at
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| Computer t6.disseminate the above information to users using industry
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rd dial telephone lines. Information displays from the central computer shall be

eb based
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FIGURE 1 - System Components

Performancg: The pavement sensor shall sense and electronically transm|

it primary

LG e L e

ion. The

surface infermation-to-therestofthe-systemforprocessing-and-dissemina
sensor shall report pavement temperature, pavement status, chemical con
condition, and freeze point.

centration, ice

If an active sensor is used, pavement status (wet/dry) and a freeze point of solution shall

be reported.
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3.2.2 Design: Sensors shall be solid state in design without relays, tubes or other

3.2.2.1

3.22.2

electromechanical devices. The pavement sensor shall be factory adjusted, and no
adjustment in the pavement sensor device itself shall be required by airport users.

Operating Temperature Requirements: The head of the sensor shall have sufficient
durability to function over a range of pavement surface and/or air temperatures from

-40 to 176 °F (-40 to 80 °C).

The sensor shall contain a temperature-sensing device to measure the temperature of
the sensor surface. The temperature measurements shall have an accuracy of at

least £0.9 °F (£0.5 °C). The accuracy of the temperature measurements
maintaired-overa 62F {40 {5-80°C) D&
confirnhing that the temperature measurements meet the stated tempera
must be submitted with the system.

alaalata -

alalalla A0) o [~

The sgnsor shall be of such design to permit the measurementf freeze
chemigal concentration of a water and ice control chemical selution (runv
commercially available runway deicers.

shall be
sumentation
ure accuracy

point,
vay deicer) for

As new chemical solutions (runway deicers) come into use, the system should permit

easy upgrade to measure these. Should new non<conductive chemical s
(runwgy deicers) become available, active sensor technology should be
ensurg accurate measurements.

Surfacg Head Requirements: The head-component of the sensor shall b
neutral| device, fabricated of a non-coerrosive material, with a thermal con
closely approximating the surrounding airport pavement material. It shal
matched on a site-specific basis to simulate the actual neighboring pave
emissipn and absorption of solar radiation.

blutions
Ised to

e a thermally
ductivity

be closely
ment heat

The sUrface texture of/the’ pavement sensor head shall be designed to approximate

the floyv and poolingicharacteristics of water on the surrounding paveme

If an agtive sensor is used, following requirements must be used:

nt.

The adtive surface sensor shall be a single solid-state electronic device {
in the pavement. The sensor shall be thermally active using a he
element to measure the freeze point temperature of solution on the pave
point when the liquid/moisture changes state from liquid to solid, the tem

hat is installed
mo-electric
ment. At the
perature of

the cell shall be measured and reported as the freeze point to the field processing unit.
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3.2.3

3.2.4

3.24.1

Installation: Sensors shall be designed to be installed flush with the plane of the
pavement surface to prevent interference with or damage from snow removal equipment
and aircraft operations. Figures 2 and 3 show a typical in-pavement sensor installation.

All electronic components shall be permanently potted and sealed against shock,
moisture, and vibration. The cable attached to the pavement sensor shall be
permanently molded and sealed to the head in a leak-proof design. An additional
waterproof seal shall be installed on the cable/head interface or cable connection to
ensure against moisture wicking. Cables should be resistant to degradation affects by
runway deicers.

The sen;
procedu
a single

The sen
to permi
field-pro
informat
area as

http://ww

core and/or cable-way saw cut for each sensor head.

50r, power/data transmission cable, if not a wireless type)-shall be
proper operation at a minimum of 2000 feet (608 m)(cable distar

on to field processing units which are to be located outside of the
Hefined by FAA Advisory Circular 150/6300-13, Airport Design, av
iw.faa.gov/arp/150acs.htm.

Location
adverse
parking
taxiway

and Number of Sensors: In general,.pavement surface condition
y affect aircraft transitioning from flight, turning off runways, and ta

pridges.

Minimyim Number: There shall be a minimum of three in-pavement sens

runwa
taxiwa
mainta

To
an

a.

Mig

/ (items a, b, and c),.Jlocated as noted below. Item d shall be inclu
y routes and aprontareas deemed by airport authorities as necess|
in safe aircraft taxiing operations.

LiIchdown Zore: To monitor surface conditions affecting initial dire
1 stability. of landing aircraft, and then aircraft braking ability.

ation
g fixture, i.e.,

of the design
ce) from the

cessing unit. It is recommended that the cable have the ability to fransmit

runway safety
bilable on

5 that can
xiing to apron

bhould be monitored. Areas of special interest include aircraft braking area and

ors per
ded for
ary to

ctional control

air

braft braking effort and turnoffs onto taxiways
Cd

i-ruway: To monitor surface conditions affecting the region of marximum

aircraft braking and the turnoffs onto taxiways.

maneuvering and parking operations.

Runway Exit at rollout end: To monitor surface conditions affecting low speed

Taxiways and Aprons: To monitor surface conditions affecting low speed aircraft
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Top View
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Normal overcut of \
saw blade ——®] . =
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Qompound Duct Seal
Duct Seal
Pavement sensor head
Fill top of saw kerf
Fill cavity with Pavement sensor head. with a?aproved flexible
Encapsulating Compound. Install top of sepsor head sealant ‘
Assure Compound fills void flush with pavement surface
unfer sensor head.
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. '\.
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of saw kerf with
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~M——— Sensor cable

Temperature probe

Side VieW Install in bottom of hole

FIGURE 2 - Typical Sensor Installation Cuts
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Cross Section View
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FIGURE 3 - Alternate Typical Sensor Installation Cuts
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3.2.4.2 Additional Sensors: Factors that may require additional sensors for the runway,
supporting taxiway(s), and ramp area(s) are:

a. Various Pavement Materials and Crown: Differences in pavement types affect the
emission and absorption rates of heat and sunlight; thus, the melting rate of ice
and snow. Light pavements (concrete) will generally freeze before darker
pavements (asphalt) and are candidates for additional sensors. Areas of reduced
pavement crown, such as in large apron areas, can result in slower runoff of water,
increasing the possibility of ice formation. These areas are also candidates for
additional sensors.
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bgraphic zones of normally temperate winter weather. To provide
rts for airport operators to implement airport ice prevention measu
nsors are significant in these zones.

psurface materials and/or conditions, some pavemeént areas will ha
face temperatures than the surrounding pavements and are prone
flier or more persistently. Temperature variations will result not on
erences in subgrade materials but from vafiations in the angle of i

cking, and, as a result of varying wind, direction, ground water tablg
i other phenomena.

rge and Complex Airports: The‘pavement area needed for aircraft
reases, at complex airport configurations. In these cases, the phys
monitoring the pavement surface conditions by manual inspection
number of sensors should be increased. As a general rule, the n
nsors will range fromia minimum of 3 for a shorter runway with no
nditions up to 8 or.more sensors for a 10,000-foot (3000 m) runway
face and subsurface conditions. Furthermore, airport operator ex
vide insight into unusual needs for the required additional number
5EeNsors.

ow in
more timely
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ve colder
to form ice
y from
hcidence
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3.3 Sub-Surface Temperature Probe:

3.3.1

3.3.2

3.3.3

The sub-surface temperature probe shall be installed when the buyer will be receiving

pavement

specific weather forecasting.

Performance: The sub-surface temperature probe shall measure and electronically
transmit the sub-surface runway temperatures to the rest of the system for processing.

The probe shall have sufficient durability to function over a range of surface or air

tempera

with the

Design:
electroni
the prob)

The pro
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moisturg

The pro
to permi
site of th

Number
of install
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tures from -40 to 176 °F (-40 to 80 °C).

ure measurements meet the stated temperature accuracy must b
system.

The probe shall be solid state in design withoutrelays, tubes or o
echanical devices. The probe shall be factory.adjusted and no aq
e itself shall be required.

be shall be small, fabricated of a non-corrosive material. All electr
ents shall be permanently potted and sealed against shock, moist
. The cable attached to the probe for wired systems shall be pern
and sealed to the probe in a |éak-proof design. An additional watg
installed on the cable/head-interface or cable connection to ensur
wicking.

pbe power/data tranSmission cable, if not of a wireless type, shall bg
e field processing unit.
of Probes? The number of probes to be installed shall be based g

fed.

aperature of the

f at least £0.9
intained over
ming that the
e submitted

ther
justment in

bnic

ire, and
nanently
rproof seal
e against

e of the design

I proper operation-at a minimum of 2000 feet (608 m) (cable distapce) from the

n the number

ed pavement sensors for which additional pavement specific weather forecasts
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3.3.4

Installation and Location: The probe shall be designed to be installed below the surface

and along the pavement surface at a recommended depth of 17 inches (43 cm). Probes
may be installed at different depths to provide a profile of the temperature gradient below
the pavement surface.

The probe design and configuration shall require a pavement installation procedure of

no greater complexity than for a standard in-pavement lighting fixture, i.e., a single core
and/or cable-way saw cut for each probe. The probe shall be installed within 18 inches
(46 cm) of a pavement sensor. Figure 2 show a typical sub-surface temperature probe
installation.

3.4 Air Temp

3.4.1

3.4.2

3.4.3

Perform
transmit
humidity
point ten

The tem
The acc
range of
measure
system.

Number

processi’Eg unit, unless otherwise specified. While one air temperature se

runway
with long

Py

hnce and Design: The air temperature sensor shall measureg'and

sensor output shall be used by the field processing unitte calcul
perature.

berature measurements shall have an accuracy)of’at least £0.9 °F

iracy of the temperature measurements shallbe maintained over
-40 to 176 °F (-40 to 80 °C). Documentation-confirming that the tg

of Sensors: The system shall have one air temperature sensor p¢

ay be adequate for small aifports, more than one can be specifie
runways.

Installati

processing unit.

bn and Location: ,The air temperature sensor shall be located at tf

electronically

the air temperature to the field processing unit. The air temperat;tre and relative

e the dew

(0.5 °C).
a temperature
mperature

ments meet the stated temperature accuracy must be submitted with the

br field
nsor per
d for airports

ne field

The air temperaturé’sensor shall be installed in a solar wind shield to maintain accurate

measurgments.« The sensor should be mounted at a height of approximats
(2 m) abpve the.ground. The sensor, if not of a wireless type, should be a
operate pt.cable distances up to 150 feet (45 m) from the field processing

bly 6 feet
ble to properly
init.

The air temperature sensor may be combined in a single solar wind shield with the
relative humidity sensor.
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3.5 Relative Humidity Sensor:

3.5.1

3.5.2

3.56.3

3.6 Wind Sengor:

3.6.1

3.6.2

Performance and Design: The relative humidity sensor shall measure and electronically
transmit the relative humidity of the air to the field processing unit.

The sensing device shall have a range of 10 to 100% relative humidity, an accuracy of
+5% relative humidity, and shall maintain that accuracy over a temperature range of
-31 10 158 °F (-35to 70 °C).

The relative humidity and air temperature sensor output shall be used by the field
processor to calculate the dew point temperature.

Number pf Sensors: The system shall have one relative humidity sensor’per field
processipg unit, unless otherwise specified. While one relative humidity-‘sgnsor per
runway rmay be adequate for small airports, more than one can be specified for airports
with long runways.

Location[and Installation: The relative humidity sensor shall be located at the field
processqr.

The relative humidity sensor shall be installed in a solar wind shield to maiptain accurate
measuregments. The sensor should be mounted,at’a height of approximately 6 feet. The
sensor should be able to properly operate at cable distances up to 150 fee} from the field
processing unit.

The relative humidity sensor may be cembined in a single solar wind shield with the air
temperafure sensor.

Performance and Design: -The wind sensor shall measure and electronically transmit the
direction|and speed ofithe wind to the field processor.

The wind sensor shall be capable of measuring wind speed from 0 to 134 mph, and the
azimuth pf the wind from any direction (360°).

In areas lwith high exposure to freezing rain and sleet the wind sensor shall be provided
with a heating element to prevent a buildup of ice on the instrument.

Number of Sensors: The system shall have one wind sensor per field processing unit,
unless otherwise specified. While wind sensor per runway may be adequate for small
airports, more than one can be specified for airports with long runways.
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3.6.3 Location and Installation: The wind sensor shall be located at the field processing unit.

The wind sensor shall be mounted at a height of approximately 8 feet (2.45 m) above the
ground. The sensor if not wireless, should be able to properly operate at cable
distances up to 150 feet (45 m) from the field processing unit.

3.7 Precipitation and Present Weather/Visibility Sensor:

3.7.1

Performance and Design:

Precipitation Occurrence Sensor:

The preg¢ipitation sensor shall measure and electronically transmit the enset and cession

of preciq
informat

on to the field processing unit.

itation occurrences. The sensor shall provide the basic Yes/NO pfecipitation

The preg¢ipitation sensor shall utilize optical, infrared technolog@y to detect precipitation

with begm interruptions by precipitation particles. It shall-provide proper o
a tempefature range of -30 to 60 °C (-22 to 140 °F).

Present Weather/Visibility Sensor:

The pregent weather/visibility sensor shall provide all or a selected combir

following

o Predpitation classification, into rain; snow and drizzle classifications

e |[nter

e Rats

e Visih

The senpor.shall have a rain dynamic range of 0.1 to 3000 mm/hour (0.00

hour). I

functionality:

of precipitation,_in inches or mm per hour

ility, with-a‘range of from 0.005 to 1 mile

shall measure rain accumulation from 0.1 to 999.999 mm (0.005

arain a

cumulation accuracy or 9%.

beration over

ation of the

sity of precipitation, classified by the National Weather Service info light,
modgrate or heavy

b to 118 in per

0 39 in), with

The sensor shall have a snow dynamic range of 0.01to 300 mm/hour water equivalent
(0.0004 to 11.8 in/hour). It shall measure snow accumulation from 0.001 to 999.999 mm
water equivalent (0.00004 to 39 in), with a snow accumulation accuracy of 10%.
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3.7.1  (Continued):

Sensor housing shall be all weather and ice-proof with heated optics to prevent ice, dew
or frost buildup. Normal operating temperature range shall be from -40 to 50 °C (-40 to
122 °F). The present weather/visibility sensor shall be mounted at the same location as

the field

processing unit.

Please note that only one each of the Precipitation Occurrence Sensor or the Present
Weather/Visibility Sensor should be installed at a field processing unit site.

3.7.2
unit, unles
adequatge
runways

3.7.3 Installati

processi

3.8 Field Proc
3.8.1 Perform
(paveme

requests
computg

The field
commer
of senso
provide
placeme
aircraft
3.8.2 Design:
microprd
use of m

2] for small alrports more than one can be specified for alrports wn

hg unit and be installed at a height of 6 to 10 feet (2 t0y3 m) abovs
essing Unit:
ance: The field processing unit provides power to all connected sg

d by the central computer, transmits.thé processed data to the ce
r.

processing unit shall be capabte of being powered from standard
Cial power or from a solar/battery power supply. Depending on the
rs connected to field précessing unit, the amount of solar charging
bufficient power may.be of considerable physical size. The physic
nt and location of the solar charging arrays and batteries in relatio|
hovement shalle-Considered to avoid a safety hazard to aircraft q

The field precessing unit shall be of solid-state design and be
cessor/camputer based. The field processing unit design shall ma
odular eircuit cards for ease of maintenance. All circuitry of the R

voltage

Number of Sensors The system shall have one preC|p|tat|on sensor per fleld processing

may be
h long

pbn and Location: The precipitation sensor shall be located at the field

the ground.

ensor types

nt, subsurface, and atmospheric), processes raw sensor input data and when

htral

120 VAC

e complement
arrays to

al size,

n to areas of
pperations.

Ximize the
PU, the

inputs; the sensor inputs, and the communications ports shall be designed and
tested tcfpmmd&tmu&enmm_sutge_mmg:m_me@Jageﬂaﬂ_nﬂmment protected

to UL1449.

Lightning and over-voltage protection filters shall be provided for all sensors connected
to the field processing unit’s serial ports, digital ports, and analog ports. Optical isolation
may be used in place of over-voltage protection.

The field processing unit shall provide stable operation over the temperature range of
-30 to 70 °C (-22 to 158 °F).
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3.8.2 (Continued):

3.8.3

3.8.4

The field processing unit shall be housed in waterproof enclosures meeting the National
Electrical Manufacturer's Association (NEMA) for type 4 or equivalent (UL 508 Type 4,
Type 4X and Type 12; NEMA/EEMAC Type 4, Type 4X, Type 12, and Type 13; CSA
Type 4, Type 4X and Type 12 VDE IP66). The enclosure shall be designed so that
service can be performed with minimum exposure to the critical elements of the system.

The field processing unit shall be capable of utilizing the NTCIP-ESS the Intelligent
Transportation System (ITS) standard data communication protocol for data
communication between the field processors and the central computer.

The fielci processing unit should be expandable to provide a minimum gf g
ignal outputs for controlling external field devices and systems; syich as lights

closure
and anti
shall be

Field prd
sensing

Number

Location
attached
equipmeg

All field |
such as
installed

The locdtion of a field processing unit is somewhat determined by function

practical
object-fr

runway ¢bstacle-free zone (ROFZ) (See FAA AC 150/5300-13 for object ¢

clarificat

icing spray systems. The activation of the dry contact closure sig
from instructions received from the display units and/ar the centra

cessing units shall be expandable to permit the easy integration g
pr monitoring devices including color still frame’video.

of Units: The system shall have at least orie-field processing unit|
and Installation: Configuration of the field processing unit and ali
sensors shall be controlled from the field processing unit. No spe
nt or tools shall be required to perform configuration/alignment.
processing units shall be motinted/housed on a corrosion resistant

stainless steel or alumidum. The field processing unit structure sh
above ground, utilize frangible couplings, and contain obstruction

these units_should be co-located with air navigational aids within
e area (OFA), but outside the runway safety area (RSA) and ben

on).

To prote

ur dry contact

hal outputs
computer.

f additional

jnment of
tcial service

structure,
all be
lighting.

Where
the runway
eath the
earing criteria

irpbort tower

structure must include proper grounding. To accomplish appropriate grounding, multiple
ground wires leading from the airport tower structure (field processing unit cabinet) must
be installed and connected to ground rods. The ground wire must be solid or woven with
an outside diameter equal to or larger than 6 mm (0.25 in). Multiple grounds rods (at
least 2 per leg for a total of 4) spaced at a radial distance of 0.91 m (3 ft) and 3 m (10 ft)
shall be installed in series from each airport tower structure leg. Rods shall be copper-
clad steel or approved equal, with at least a 12 mm (0.5 in) diameter, and a minimum of
3 m (10 ft) in length.
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