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Guarantee

This equipment is guaranteed against defects in materials and
workmanship. This guarantee applies for twelve months from date of
delivery. We will repair or replace products which prove to be defective
during the guarantee period provided they are returned to us prepaid. The
guarantee will not apply to:

e Equipment which has been modified or altered in any way without the
written permission of Campbell Scientific

e Batteries

¢ Any product which has been subjected to misuse, neglect, acts of God
or damage in transit.

Campbell Scientific will return guaranteed equipment by surface carrier
prepaid. Campbell Scientific will not reimburse the claimant for costs
incurred in removing and/or reinstalling equipment. This guarantee and the
Company’s obligation thereunder is in lieu of all other guarantees,
expressed or implied, including those of suitability and fitness for a
particular purpose. Campbell Scientific is not liable for consequential
damage.

Please inform us before returning equipment and obtain a Repair
Reference Number whether the repair is under guarantee or not. Please
state the faults as clearly as possible, and if the product is out of the
guarantee period it should be accompanied by a purchase order.
Quotations for repairs can be given on request.

When returning equipment, the Repair Reference Number must be clearly
marked on the outside of the package.

Note that goods sent air freight are subject to Customs clearance fees
which Campbell Scientific will charge to customers. In many cases, these
charges are greater than the cost of the repair.

CAMPBELL
SCIENTIFIC

EUROPE
WHEN MEASUREMENTS MATTER

Campbell Scientific Ltd,
Campbell Park, 80 Hathern Road,
Shepshed, Loughborough, LE12 9GX, UK
Tel: +44 (0) 1509 601141
Fax: +44 (0) 1509 601091

Email: support@campbellsci.co.uk
www.campbellsci.co.uk






PLEASE READ FIRST

About this manual

Please note that this manual was originally produced by Campbell Scientific Inc. primarily for the
North American market. Some spellings, weights and measures may reflect this origin.

Some useful conversion factors:

Area: 1 in? (square inch) = 645 mm?
Length: 1in. (inch) = 25.4 mm

1 ft (foot) = 304.8 mm

lyard =0.914 m

1 mile = 1.609 km

Mass: 1 0z. (ounce) =28.35¢g
1 Ib (pound weight) = 0.454 kg

Pressure: 1 psi (Ib/in®) = 68.95 mb

Volume: 1 UK pint =568.3 ml
1 UK gallon = 4.546 litres
1 US gallon = 3.785 litres

In addition, while most of the information in the manual is correct for all countries, certain information
is specific to the North American market and so may not be applicable to European users.

Differences include the U.S standard external power supply details where some information (for
example the AC transformer input voltage) will not be applicable for British/European use. Please
note, however, that when a power supply adapter is ordered it will be suitable for use in your country.

Some brackets, shields and enclosure options, including wiring, are not sold as standard items in the
European market; in some cases alternatives are offered. Details of the alternatives will be covered in
separate manuals.

Recycling information

At the end of this product’s life it should not be put in commercial or domestic refuse
but sent for recycling. Any batteries contained within the product or used during the
products life should be removed from the product and also be sent to an appropriate
recycling facility.

Campbell Scientific Ltd can advise on the recycling of the equipment and in some cases
[ arrange collection and the correct disposal of it, although charges may apply for some
items or territories.

For further advice or support, please contact Campbell Scientific Ltd, or your local agent.

CAMPBELL
SCIENTIFIC

EUROPE
WHEN MEASUREMENTS MATTER

Campbell Scientific Ltd, Campbell Park, 80 Hathern Road, Shepshed, Loughborough, LE12 9GX, UK
Tel: +44 (0) 1509 601141 Fax: +44 (0) 1509 601091
Email: support@campbellsci.co.uk
www.campbellsci.co.uk
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0872E3 Goodrich Ice Detector

1. Introduction

This technical manual provides operation and field level maintenance information for
the 0872E3 Ice Detector manufactured by Goodrich Sensor Systems. The 0872E3
consists of four functional assemblies: a Main circuit card assembly (CCA), an
Output Interface CCA, a Filter assembly, and a Strut and Probe assembly. The CCAs
and all electrical connections are contained within the 0872E3s housing. Access to
these items is made through a large, hinged cover that is secured to the housing with
captive screws.

The 0872E3 detects ice accumulation on an ultrasonic axially vibrating tube and
communicates the associated frequency changes through an RS-232 or digital current
loop data link. The 0872E3 is mounted on a pole (Figure 1) and is designed to operate
continuously in an outdoor environment. The 0872E3 requires only period
recalibration; no other maintenance is normally required.

Additional technical information on theory of operation and detailed communication
requirements is contained in Appendix C (Specification Drawing 0872E3).

LIST OF ACRONYMS

CCA Circuit Card Assembly
Bit Built-In Test
EPROM Electrically Programmable Read Only Memory
ESD Electrostatic Discharge
FRU Field Replacement Unit
IDS Ice Detection Sensor
@ Probe will become hot during and shortly after heater activation.
Severe burns may result if probe is contacted during this time.
WARNING
Heater activation during test must not exceed 5 seconds if the
ambient temperature is greater that 5°C or damage to the probe may
CAUTION result.
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Figure 1. Model 0872E3 Goodrich Ice Detector

2. Installation

2.1 Location

The 0872E3 should be mounted to a sturdy pole located away from
buildings or other obstacles that could shadow the sensing element
from freezing rain. The 0872E3 should be installed so that the
sensing probe is a minimum 36 inches above the ground. The
attached mounting bracket is ideal for mounting the 0872E3 to the
pole.
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2.2 Mounting
1. Position the 0872E3 on mounting pole with the sensing probe
pointing upward. Tighten band clamps (shown in photo below).
/’
= 1
<
Band Clamps
Ground Stud ——»
J1 Power Cable ——»
J2 Signal Cable
Figure 2. Mounting
2. Remove one ground stud nut.
3. Position ground wire on ground stud.
4. Replace and tighten ground stud nut.
5. Connect cables to connectors J1(IDS) and J2(IDS).
6. Remove protective tube from strut and probe.
2.3 Wiring
Ice Detector Wire colour Description 120 VAC Supply
Connections
J1 Black 120 VAC Line Line
J1 White 120 VAC Neutral Neutral
J1 Green 120 VAC Ground Ground
Ground Stud Green Ground Earth Ground
Datalogger
Connections
J2 Green RS-232 Rx C1
J2 White RS-232 Tx C2
J2 Black RS-232 Signal Gnd G
J2 Clear Shield G
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3. Operational Check Using Datalogger

Before deploying this unit in the field, please perform this quick operational check to
verify its integrity.

The operational check can be performed using the following steps:

1

With the unit removed from the packaging, connect the power and
communications cables.

Connect the unit to the datalogger using the wiring diagram provided in this
manual.

After verifying that everything is connected correctly, remove the
protective sleeve and probe cover, then apply power to the unit and the
datalogger.

Using Loggernet or similar connection software, load the following
program into the datalogger.

"E3 lce Detector Operational Check Program
"Declare Public Variables

Public Frequency as String

Public IDS_Status as String

Public Heating as String

“"Main Program
BeginProg

SerialOpen (Coml,300,0,0,10000)

EndProg

Scan (30,Sec,0,0)

SerialOut (Comi,'Zz1","",0,100)
Delay(0,5,Sec)

SerialFlush (Coml)

Serialln (Frequency,Coml,100,0,100)

SerialOut (Coml,"z4","",0,100)

Delay (0,15,Sec)

SerialFlush (Coml)

Serialln (IDS_Status,Coml,100,0,100)

SerialOut (Coml,'Z302",'"",0,100)
Delay (0,5,Sec)

SerialFlush (Coml)

Serialln (Heating,Coml,100,0,100)

NextScan
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5. Using the numeric screens in Loggernet, add the public variables to the display.
To do this, click and drag public to the upper left cell in the display. This will
paste all three public strings into the view. It will take up to 30 seconds to see
results.

6.  The following is the expected results for an operational unit. If you receive
these results, the unit is ready for field installation.

Frequency FZPXXXXXYY
IDS_Status ZP E3 - IDS passes extended checks
Heating ZDOK51

*xxxxx is frequency (39970 — 40030 Hz) and yy is the Checksum.

Programming Example for CR1000

“Declare Public Variables

Public PTemp, batt volt

Public MainString as String * 30
Public Frequency as String * 10
Public CSum as String * 3

Public Intermediate(8) as String * 10
Public Status as String * 3

Public Ice
Public Inter(4)
Public T107
Public Threshold
Public HeatTime
Public Flag(2)

as Float

'Define Data Tables
DataTable (Test,1,-1)
DataInterval (0,20,Sec,10)

Minimum
Sample
EndTable

DataTable
Sample

(1,batt_volt,FP2,0,False)
(1,PTemp, FP2)

(IceAcc, True, -1)

(1,Ice, IEEE4)

EndTable

'Main Program
BeginProg
SerialOpen (Com2,300,0,0,10000)
Scan (10,Sec,0,0)
PanelTemp (PTemp,250)
Battery (Batt_volt)

'Send serial out command to request frequency information
SerialOut (Com2,"Zz1","Z",0,600)

SerialFlush (Com2)

Delay (0,5, Sec)

'Send serial in command to read information from datalogger Buffer.
SerialIn (MainString,Com2,100,0,100)

'The following instructions as used to parse the received string into useful numbers.
Intermediate (1) = Left (MainString,11)

Frequency = Right (Intermediate,5)

Intermediate (2) = Left (MainString,#6)

Status = Right (Intermediate(2),3)
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Intermediate (3) = Left (MainString,13)
CSum = Right (Intermediate(3),2)
Inter (1) = Frequency

'Formula used to convert the Frequency into Ice Thickness.
Ice = -0.00015*Inter(1l) + 6

'Used to make sure we do not have negative Ice thicknesses in data
If Ice < 0 then

Ice = 0

EndIf

'Measure Temperature Sensor to make sure the temperature is
'less than 5 degrees
Therml07 (T107,l,l,VXl,O,_6OHZ,1.0,0)
'Check to see the temperature is less than 5 degrees
'If so, apply heat if there is Ice accumulation.
If T107 <= 5 and Ice >= Threshold then
HeatTime = 214.29 * Ice + 5.7142
HeatTime = INT (HeatTime)
seconds.
If HeatTime > 45 then HeatTime = 45
CallTable IceAcc
SerialOut (Coml,"Z3"+HeatTime,"",0,100)
EndIf
CallTable Test

NextScan
EndProg

'If the heat time is calculated higher than 45 seconds, heat for only 45




Appendix A. Operation of the 0872E3

Al.1 Operation

Apply power to the 0872E3. Wait 30 seconds minimum, then perform the following

sequence of commands to ensure proper operation of the unit.

Command Response Wait (minimum)
Z1 XPXXXXXYY 5sec
Z4 ZP E3 15 sec
7302 ZDOK51 5sec

*xxxxx is frequency (39970-40030 Hz) and yy is the checksum

Al.2 System Operation

Al1l.3 Data Link

Ice is sensed due to the effect of mass loading on the probe. As ice bonds to the probe
the probe mass increases and its natural frequency decreases. The sensor outputs a
normalized frequency (corresponding to the ice accretion level) that has been
averaged over one minute. The 0872E3 will respond when interrogated by the host
system with one of the four different requests described below:

Z1-SEND FREQUENCY DATA
Z3 - DE-ICE STRUT AND PROBE
Z4 - PERFORM EXTENDED DIAGNOSTICS

F5 - PERFORM FIELD CALIBRATION

The 0872E3 is interrogated once per minute by the host system. The host system
sends ASCII characters to the 0872E3 and awaits the appropriate response. Control
characters and control procedures are compatible with ANSI X3.28 and ANSI X3.66,
respectively. The data format consists of the following:

1 Start Bit

8 Data Bits

1 Stop Bit

No Parity

300 Baud

Full Duplex

Serial Asynchronous

Configured as Data Terminal Equipment (DTE)

Either RS-232 or digital current loop interface can be used to communicate with the
0872E3.

A-1
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Al.4 System Commands

A-2

NOTE

WARNING

CAUTION

All system commands must be in upper case.

Z1 - Typing Z1 commands the 0872E3 to “Send Routine Data”. The
expected output from the 0872E3 is:

ZPXXXXXCC  Normal Operation
ZDXXXXXCC De-icing Cycle

“XXXXX™ is the probe frequency (averaged over one minute) and
“CC” is the checksum.

The probe frequency must be between 38,400 and 41,500 Hz. Three
failure response outputs are also possible after a Z1 command:

ZF1IXXXXXCC Probe Failure
ZF2XXXXXCC Heater Failure
ZFE3XXXXXCC Electronics Failure

Z3 - Typing “Z3XX” Commands the 0872E3 to turn the strut and
probe heaters on for “XX” seconds, where “XX” is a two digit
number between 01 and 60. The expected output for the 0872E3 is:
ZDOKH51 Confirmation of Heater Activation

If a heater failure is detected of if “XX” is not a valid input, the
0872E3 will not acknowledge the “Z3” request.

Probe will become hot during and shortly after heater
activation.

Severe burns may result if probe is contacted during this
time.

Heater activation during test must not exceed 5 seconds if the
ambient temperature is greater that 5°C or damage to the probe
may result.

Z4 - Typing “Z4” commands the 0872E3 to perform extended
diagnostics. The possible outputs from the 0872E3 are:

ZP E3 0872E3 Passes

ZD D7 0872E3 in De-ice Mode
ZF1 EA  Probe Failure

ZF2 EB Heater Failure

ZF3 EC  Electronics Failure

F5 — Typing “F5” commands the 0872E3 to re-calibrate the probe
frequency. The 0872E3 responds with:
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Recalibrate? Y or N

Responding with “Y” will recalibrate the nominal probe frequency to 40,000 Hz.
Responding with “N” or no response within 10 seconds will cancel the F5 request.

NOTE Probe calibration should only be done under the
conditions specified in Paragraph 6.7 (Field Calibration).

Al.5 Failure Detection

The 0872E3 continuously monitors the following functions:

Power Supply Voltage

Memory and Storage Checksums

Probe Frequency within Operating Range
Timing

1/0 Port Operation

In addition, the heater control circuit is checked once every ten hours
and whenever a Z3 or Z4 command is received.

All failures are logged into a non-volatile RAM circuit and can be read out at the
factory using a RS-232 data request. After factory repair, this data is cleared from the
non-volatile RAM memory.

Al.6 Probe Frequency Variation

It is normal for the 0872E3 frequency (returned after a “Z1” command) to vary
slightly due to the effects of temperature, even in non-icing conditions. The frequency
can vary up to 15 Hz due to changing ambient temperature. Greater frequency
variation is possible during, and shortly after, the heaters have been activated. The
frequency will return to normal as the probe cools.

Al.7 Electrical Design

Al1.7.1 Electrical Input Requirements

The ice detector utilizes 115 VAC (103.5 to 126.5 VRMS), 55 to 65 hertz input
power. Normal operation continues for power interruptions of less than 10
milliseconds. Power interruptions greater than 10 milliseconds will cause the 0872E3
to go into a reset condition. Under this condition, the 0872E3 will resume operation
automatically after the power is reapplied, going through the power-up

test sequence.

A1.7.2 Power Consumption
Power consumption under the stated supply voltage conditions are

shown below:
Mode Maximum Power
Consumption
Monitoring 10 Watts
Detection (no heater power) 10 Watts
De-icing 385 Watts
Failure 10 Watts

A-3
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PROBE »- >
MSO
ELECTRONICS
A
<+
HEATER
CONTROL
WATCH DOG
TIMER

T{

RESET POWER
MONITOR
115 VAC 5VDC
POWER SUPPLY
INPUT OUTPUT

MICROCONTROLLER

N SERIAL
OUTPUT >
, SERIAL
INPUT “

UV EPROM

Figure 3. Electrical Block Diagram

Internal Electronics Block

Function

Microcontroller

Performs the ice detection and BIT functions

Heater Control

Activates probe/strut de-icing

Watch Dog Timer/Reset

Monitors internal power supply voltages and
power disruptions. Checks microcontroller for
operation

Solid-State Power Supply

Provides +5 VDC to unit

Serial Output

Provides RS-232 and digital current pulse

Serial Input

Receives RS-232 and digital current pulse

EPROM/NV-RAM/RAM

Various memories needed for operation of
microcontroller

A-4
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Al1l.8 Maintenance

Al1.8.1 Maintenance Concept

The maintenance concept for the 0872E3 consists of;

e BIT detecting and isolating a 0872E3 fault to one of three subassemblies.

e Replacement of the faulty subassembly (with 0872E3 attached to the
mounting pole).

e Return failed subassembly to Campbell Scientific for repair

A1.8.2 Calibration and Preventative Maintenance

The sensor is designed to require no adjustments, alignments, scheduled maintenance,
or preventative maintenance. A field calibration feature is included in the design, but
the calibration is not performed on a scheduled basis.

NOTE Probe calibration should only be done under the conditions specified in
Paragraph 6.7 (Field Calibration).

A1.8.3 Fault Isolation

Failures can be broken into two categories: BIT detected failures, and those that BIT
does not detect (non BIT failures).

A1.8.3.1 BIT Detected Failures
ZF1 Probe Failure

If a ZF1 failure is indicated in response to the Z1 or Z4 command, proceed as follows:

1

Perform steps 1-6 of paragraph 6.5.3 (removal of strut and probe assembly) to
electrically disconnect probe from Main CCA.

Connect a functional strut and probe assembly to J3(MAIN) and J4(MAIN) on
the Main CCA. Install select capacitor (for the functional strut at C7. The test
strut and probe assembly can be temporarily placed on top of the 0872E3
housing.

Turn power to the 0872E3 “On” and wait for 30 seconds. Issue the Z4 command.
If the ZF1 failure code is still indicated, replace the Main CCA. If the failure is
no longer indicated, replace the strut and probe assembly.

ZF2 Heater Failure

If a ZF2 failure is indicated in response to the Z1 or Z4 command, or if a “no
response” condition occurs after issuing the Z3 command, proceed as follows:

1

Perform steps 1-6 of paragraph 6.5.3 (removal of strut and probe assembly) to
electrically disconnect probe from Main CCA.

Check resistance between J4(S/P)-1 and J4(S/P)-2 using an ohmmeter.
Resistance must be 42 + 5 ohms. If resistance is within range, replace Main
CCA. If resistance is out of range, replace strut and probe assembly.

A-5
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ZF3 Electronic Failure

If a Zf3 failure is indicated in response to the Z1 or Z4 command, replace the Main
CCA. No further troubleshooting is required.

A1.8.3.2 Non BIT Failures

If the sensor fails to respond to commands, proceed as follows:

1.

Verify AC power is on and main J1(IDS) and J2(IDS) connectors are connected
to the IDS.

Switch to RS-232 mode. If the 0872E3 communicates in RS-232 mode, but not
is current loop mode, replace the Output Interface CCA. If the 0872E3 fails to
communicate in either mode, continue with step 3.

Switch AC power off. Disconnect connector J1(IDS). Using an ohmmeter,
measure the resistance between connector J1(IDS)-A and J1(IDS)-B. If
resistance is less than 200 ohms, replace Main CCA. If not, loosen four cover
screws and open cover. Remove plastic guard covering JL(MAIN) terminal
block by depressing three white clips on each side of guard. Measure resistance
between J12(MAIN) pins 1 and 2. If resistance is less than 200 ohms, replace
Filter Assembly. If greater than 200 ohms, replace Main CCA.

A1.8.4 Removal of 0872E3

Most repairs can be accomplished without removing the 0872E3 from the mounting
pole. If removal is required, proceed as follows:

1.
2.
3.

Switch 115 VAC power to 0872E3 off.
Place protective tube over strut and probe.

Disconnect connectors J1(IDS) and J2(IDS). Place ESD protective caps over
connectors.

Remove ground nut and wire from ground stud. Put nut back on finger tight.
Loosen mounting bolts and remove unit from mounting pole.

A1.8.5 Disassembly

A1.8.5.1 Removal of Output Interface CCA
Refer to Figure 3 for removal of Output Interface CCA.

WARNING Remove power to unit prior to opening sensor cover or
injuries could result from electrical shock.

CAUTION This is a Class 1 ESDS item. ESD precautions must be taken
prior to opening sensor cover or equipment damage could
result.

A-6
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Switch 115 VDC power to the 0872E3 off. Disconnect J1(IDS).
Loosen captive SCrews on Sensor cover.

Open sensor cover. Cover is hinged to housing. (Pull cover up, then back to
open.)

4.  Carefully disconnect J1(1/0) and J2(1/O) plugs from Output Interface CCA.
Remove green ground wire from case.
Remove Output Interface CCA by gently pulling off from Main CCA.

A1.8.5.2 Removal of Main CCA

WARNING

CAUTION

Refer to Figures 3 and 4 for removal of Main CCA.

Remove power to unit prior to opening sensor cover or
injuries could result from electrical shock.

This is a Class 1 ESDS item. ESD precautions must be taken
prior to opening sensor cover or equipment damage could
result.

Switch 115 VAC power to 0872E3 off. Disconnect J1(IDS).
Loosen captive screws on sensor Cover.

Open sensor cover. Cover is hinged to housing (pull cover up, then back to
open.)

Remove Output Interface CCA per paragraph 6.5.1.
Remove plastic terminal block cover mounted on snap-on standoffs.

Remove terminal screws #1, #2, and #3 with a flat-tip screwdriver. The lugs on
these wires are closed-ended.

7. Carefully remove select capacitor C7. Depress latch and pull capacitor straight
upward. (This capacitor will be reinstalled on the replacement CCA.)

8. Carefully disconnect J2(MAIN), J3(MAIN), and J4(MAIN) plugs from main
CCA.

9.  Remove two remaining wires from terminal block (see Figures 3 and 4).
10. Remove Main CCA mounting screws.
11. Remove Main CCA from sensor housing.

A1.8.5.3 Removal of Strut and Probe Assembly from Heat Sink

WARNING

CAUTION

Refer to Figure 3 for removal of strut and probe assembly from heat
sink.

Remove power to unit prior to opening sensor cover or
injuries could result from electrical shock.

This is a Class 1 ESDS item. ESD precautions must be taken
prior to opening sensor cover or equipment damage could
result.

A-7
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A-8

NOTE

NOTE

A1.8.5.4 Removal

WARNING

CAUTION

Strut and probe replacement can be done at any ambient temperature,
however, the unit should be field calibrated only when the ambient
temperature is between -10°C and +10°C (see paragraph 6.7).

1. Switch 115VAC power to 0872E3 off. Disconnect
J1(IDS).

Place protective tube over strut and probe.
Loosen captive bolts on sensor cover.

4. Open sensor cover. Cover is hinged to housing (pull cover up, then back to
open).

5. Carefully remove select capacitor C7. Depress latch and pull capacitor straight
out.

6.  Carefully disconnect connectors P3(1/O) and P4(1/O) from J3(MAIN) and
J4(MAIN). Remove black grommet from hole in top of housing.

Some early units have a small amount of silicone RTV sealing the hole
in the housing in place of the grommet. The RTV should be carefully
removed prior to strut removal so that the connectors can be routed
through the housing and heat sink.

Remove four strut mounting screws securing strut to heat sink.

Remove strut and probe assembly from heat sink. Carefully feed connectors
through the housing and heat sink as the strut is removed.

9.  Remove and examine strut and probe O-ring.

of Programmed EPROM

Remove power to unit prior to opening sensor cover or
injuries could result from electrical shock.

This is a Class 1 ESDS item. ESD precautions must be taken
prior to opening sensor cover or equipment damage could result.

1. Switch 115VAC power to 0872E3 off. Disconnect
J1(1DS).

Loosen captive bolts on sensor cover.

Open sensor cover. Cover is hinged to housing (pull cover up, then back to
open.)
Remove Output Interface CCA per paragraph 5.5.1.

5. The EEPROM is located in the lower left corner of the Main CCA. It is
distinguished from other components by the socket eject levers used to secure

and remove the component from the socket. Push tabs on socket eject levers
outward to lift and remove EPROM from Main CCA.
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A1.8.5.5 Removal of Filter Assembly

Refer to Figures 3 and 4 for removal of Filter Assembly.

WARNING Remove power to unit prior to opening sensor cover or
injuries could result from electrical shock.

CAUTION This is a Class 1 ESDS item. ESD precautions must be taken
prior to opening sensor cover or equipment damage could
result.

w

o N o g &

Al1.8.6 Assembly

Switch 115VAC power to 0872E3 off. Disconnect J1(IDS) and J2(IDS).
Loosen captive bolts on sensor cover.

Open sensor cover. Cover is hinged to housing (pull cover up, then back to
open).

Remove jam nut securing J1(IDS) connector to housing.

Disconnect wires from line filter at terminal block J1(MAIN), terminals 1 and 2.
Disconnect green/yellow wire (originating at line filter) from ground stud.
Remove two shoulder nuts securing line filter to housing.

Remove J1(IDS) connector and line filter from housing.

Refer to Figures 3 and 4 for installation of FRUs.

A1.8.6.1 Installation of Main CCA

1.
2.
3.

10.
11.
12.

Ensure that 115VAC power to 0872E3 is off and J1(IDS) is disconnected.
Install Select Capacitor C7 into replacement Main CCA.

Position Main CCA into housing with terminal block to the bottom side (ground
lug side) of the housing.

Install Main CCA mounting screws.
Install latching electrical connectors J2(MAIN), J3(MAIN) and J4(MAIN).
Position wires on terminal block and tighten terminal screws.
e  Blue wire to terminal #1
e  White wire from terminal #1 to terminal #4
e  Brown wire to terminal #2
e  Black wire from terminal #2 to terminal #5
e  Green wire (from ground stud) to terminal #3
Torque terminal block screws to 9 in-Ibs.
Snap plastic terminal block cover in place.
Install Output Interface CCA per paragraph 5.6.2.
Position cover on housing.
Torque cover mounting screws to 28 in-lbs.
Perform “System Verification” (paragraph 6.8).

A-9
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A1.8.6.2 Installation of Output Interface CCA

Ensure that 115VAC power to 0872E3 is off.

Align four plastic standoffs with corresponding holes on Main CCA and snap in
place.

Install green ground wire to internal ground stud.
Install plugs J1(1/0O) and J2(1/O) in receptacles on Output Interface CCA.
Perform “System Verification” (paragraph 5.8).

A1.8.6.3 Installation of Strut and Probe Assembly

1
2.

8.
9.

10.
11

Ensure that 115VAC power to 0872E3 is off and J1(IDS) is disconnected.

Replacement select capacitor is provided with the spare strut and probe
assembly. Install select capacitor into Main CCA location C7.

Install O-ring in channel in strut. Feed probe and heater wires through heat sink
into housing.

Carefully position strut and probe assembly on heat sink taking care not to pinch
any wires.

Secure strut and probe assembly to heat sink with four screws. Torque to 12 in-
Ibs.

Connect probe electrical connectors P3(1/0) and P4(1/0O) at J3(MAIN) and
JA(MAIN).

Route wires through grommet and press grommet into hole in top of hole (about
two-thirds of grommet should be inside hole).

Position cover on housing.

Torque cover mounting screws to 28 in-lbs.
Remove protective tube from strut and probe.
Perform “System Verification” (paragraph 6.8).

A1.8.6.4 Installation of Programmed EPROM

1. Ensure that 115VAC power to 0872E3 is off and J1(IDS) is disconnected.

2. Orient replacement EPROM so that the notch faces the same direction as other
integrated circuits on the CCA. Push EPROM evenly into socket until it is fully
seated and eject levers clamp into place.

NOTE It may be necessary to squeeze the eject levers together slightly to fully

seat the EPROM.

3.
4.
5.

Install Output Interface CCA per paragraph 5.6.2
Perform steps 10 and 11 of paragraph 5.6.1 (Installation of Main CCA).
Perform “System Verification” (paragraph 5.8).
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A1.8.6.5 Installation of Filter Assembly
Refer to Figures 3 and 4 for installation of filter assembly.

1. Install line filter onto housing studs so that side of filter with two leads face
down

2. Secure line filter to housing using lockwasher and shoulder nut (two places).
Torque to 8 in-lbs.

3. Remove jam nut from connector. Insert connector through D-hole in housing and
secure with jam nut.

NOTE Ensure connector O-ring remains in the groove. Torque jam nut to
80 in-Ibs.
4. Perform “System Verification” (paragraph 6.8).

A1.8.7 Field Calibration

Field Calibration of the 0872E3 may be required after replacement of the Strut and
Probe Assembly or Main CCA. Field calibration should be invoked if the “Z1”
frequency of a clean and dry probe at 0 + 10°C is less than 39970 Hz or greater than
40030 Hz. Calibration should not be performed under any of the following
conditions:

Temperature is greater than 10°C or less than -10°C.
Freezing rain or snow has accreted on the sensing probe.
Liquid water or other contaminants are visible on the probe.
Within 20 minutes of a “Z3” (de-ice) command.

Z1 or Z4 commands indicate a fail condition

A1.8.7.1 Calibration Procedure

o~ wnn

Insure temperature is 0 = 10°C and the probe is clean and dry.
Type “F5”.

Type “Y” when prompted.

Wait one minute.

Type “Z1”. The 0872E3 should respond with “ZPXXXXXYY™”. “XXXXX”
represents the probe frequency and should be between 39995 and 40005.

A1.8.8 System Verification

Ensure connectors J1(IDS) and J2(IDS) are attached to the 0872E3 and 115VAC
power to the 0872E3 is on.
Type “Z1”. The 0872E3 should respond with “ZPXXXXXYY™”. “XXXXX”

represents the probe frequency. If probe is clean and dry and the ambient
temperature is 0° + 10°C, the probe frequency should be between 39970 and

40030.
Type “Z4”. The 0872E3 should respond with “ZP E3”.
Type “Z302”. The 0872E3 should respond with “ZDOK51”.
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J2(1DS)

J4(IDS)

FILTER ASSEMBLY

J1(MAINY

JA{MAIN)
Pa(sIP)

OUTPUT INTERFACE CCA

P3(S/P)

CAPACITOR CT

COVER

J2(MAIN)

MAIN CCA

STRUT AND
PROBE ASSY

PLUG CABLE FEED - THRU
HOLE WITH GROMMET
R RTV

Figure 4. Assembly Drawing

Item Name Manufacturer’s Part Number CAGE Code
Main CCA 00872-0150-0003 59885
Output Interface CCA 00872-0149-0002 59885
Strut and Probe Assembly 00872-0286-0002 59885
Filter Assembly 00872-0325-0001 59885
Programmed EPROM 00872-0151-0003 59885
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GREEN

TOROUE TO 16 IN-LBS
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WHITE
BROWN
M
I1 BLACK
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GAN/ YEL: 4

GREEN

BROWN
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Figure 5. Detail Assembly Drawing

A1.8.9 Output Interface Circuit

The Output Interface CCA contains all the necessary electronics to convert the RS-
232 signal from the Main CCA to a current pulse output. Standard RS-232 output is
also available.

A1.8.10 Electrical Connections

Electrical Connections to the 0872E3 are made at the two main unit connectors
located on the outside of the housing. Connector J1(IDS) connects power to the
0872E3. J2(IDS) connects the RS-232 and current loop signal lines to the 0872E3.

J1(I1DS) Power Connector
Pin Description
A 115 VAC hot
B 115 VAC Neutral
Cc Case Ground
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J2(1DS) Power Connector

Description

RS-232Tx

RS-232Rx

RS-232 Signal Gnd.

Unused

Unused

Current Loop Rx+

Current Loop Rx-

Current Loop Tx+

Current Loop Tx-

Xle|T|o|n|m|olo|w|>|2

Unused
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Appendix B. FCC Compliancy

B2.1 FCC Compliancy Statement

AMADOR PRODUCT SERVICE

AMADOR

TEST REPORT #W4338

PRODUCT SERVICE

1 TEST SUMMARY

Test Report #:

W4338

Company: Rosemount Aerospace
Requester: Rick Schwartz
Phone: 612 892 4260

Test Date(s):

25 July 1994

Equipment Under Test:

Freezing Rain Sensor

General Test Summary:

The Model 0872E3 Freezing Rain Sensor was tested for
conformance to the FCC Part 15 electromagnetic emission
requirements for an Unintentional Radiator. The testing
was performed at AMADOR’s Wild River Lab Large Test
Site.

Original Grant or Permissive
Change:

Neither, FCC Class B Verification.

Verification/Certification Status:

The Model 0872E3 Freezing Rain Sensor has been
verified as being compliant with the FCC Class B Rules for
a digital device.

Modifications Necessary for None.
Compliance:
Tested By: Report Written By: Approval/NVLAP Signatory:
= B o
d‘f,i, d'{ﬁ BN e —
: 29 Jun ‘94
G. E. Sutley G. E. Sutley J. P. Peltier

Figure 6. FCC Compliancy Statement
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Appendix C. Specification Drawings

3.1 0872E3 Specification Drawing
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- REVISION STATUE
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REVISIONS

Py BESCRIFTION cra. NO. | aPPD | DATE

- 13

SEE REVISION STATUS SHEET 2

1.0 SOOPR

This specification establishes the performance design and test requirements for the Ice
Desection Sensor (IDS) to be used by the Canadian Atmospheric Environment Service (AES).

2.0 AFPLICABLE DOCUMENTS

In IIJ_: evert of conflict between the documents referenced herein and the comtents of this
specification, the contents of this specification shall be considersd the superseding
medpuirement,

21 AES DOCUMENTS
s009 Statemeant of Work for Rosemount Aercspace Inc,

Iee Dedection Sensor

22 BMTAERD DOCUMENTS
DR420132  Acceptance Test Procedurs - Model 0572E3
D9320557  Bum-ln Test Procedure - Model 0E7ZE3

3.0 DESIGN HEQUIREMENTS
il FERFORMANCE

‘_1'!:: D5 shall be capable of detecting freczing raln whepsver jce has accreted to 0005

inches on 1he probe. The IDS shall owtput the probe frequency that has been nosmalized
OVer a one minele period using the data communications link as described in the Following
paragraphs. The output probe frequency shall have a resolution of | Hz. After & deice cycle
mmﬁ shall be capable of detecting fce afier a cool down pericd of 3 minates nominal and
15 minutes maximum.

3Ll INSTALLATION

The IDS shall be mounted on 2 pole such that the sensing probe is pointing vertically wp.
311 COMMUNMICATION REQUIREMENTS

The IDS will be interrogated ance per minule by the host s . The host system will zend
AS{[II_ _::hanmnrs L the IDS and will wait for lil?u nmmpuiﬂ}‘:mr:mnm. Th:wmmnunimiun
link will consist of an standard RS-232C datalink or 2 modiflestion of an ABS dealgned
digital current loop (See Appendix A.) Conirol characiers and control procedurss shall be-
compatible with ANSI X3,28 and ANSI X 3.66 respectively. The data formar shall consis
of the following:

m;m N,

LSRR LE AT EOTR CHRAYITHG MO
S T ‘EEA | m“uauﬁ; 0B72E3
wns o e o e 3
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REVISIONS
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DESCAIPTION

eHo. Mo | aPPD | DATE

SEE REVISION STATUS SHEET Z

Drata format:

= 1 Stan b
= B Daia hits
= 1 S1op bit
- Mo Parity
- 300 Baud
- Full Dhaplex

- Becal Asynchronous

- Confipured as Data Terminal Equipment (DTE)

Tiwese are four intermgation request modes:

Perform Extended Diagnostics

Request Diegeription
Zi Send Routine Data
ZIXX Perform Deice Cycle
%'; Ficld Calibration
3.1.21 RESPOMSE TO ZI BBEQUEST

The: TS shall sencd the following data in response o a Z1 request. Il requests will be
cxercised once per minuts,

Message 0 Z1 Bequest - Example:  ZP K]

Byie Description Vilue
1 Siart of Transmission ST
z Carriage Fetum CR
3 Line Feed ILF
4 Sensor Dy Zz
5 Sensor Slas PIF/D {Se= Hos 1)
i Follare Coda X (Sea Mots 2)
7-11 Probe Frequency X200 (See Mose 3)
12-13 Checksum TY (Sec Mote 4)
14 End of Transmission ETX
i5 Carriage Belum CR
1& Line Feed LFE
AOEEMOUNT ARAOBMCE M.
B ELLE WSar T
SIZE ORAWING RO
o : oy 087T2ZE3
DA == =, s | A| 59BBE
SR S % SOME — Wl — |seusr 4
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|"'“" OBTZEa

Molz | -

Mote T -

Mote 3 -

Nt 4 -

REVISIONS

REY. DEACRIPTION CHll, ki, I APP D

| care

SEE REVISIOM STATUS SHEET 2

The Sensor status is a single byle representing pass (F), fail (F), or deice (D).
Pass (P) shall indicate that the IDS is fully operational, Fail (F) shall ndicate
the insemmal diagnostics of the TDE has detected a failure. Dheice (1) shall
indicate that the IS is in ‘he deice mods. When the DS reporis 2 "D", the
actual probe frequency will continue to be reported. 'When the IDS reports an
"F", the reported frequency will be invalid,

The Failure Code will be blank when the LDS reports & sensor states f *P* or
"I¥. When the sensor siaius reports an “F°, the Failure Code shall be as
follows:

1 - Probe Frequescy Falure: =538,400 Hz or =41 500 Hz
Y - Probefsirut Hester Fatlume
3 - Electronics Failume

The reported probe frequency shall be the probe frequency that has besn
averaged over the previous one mirute and normalized o 40,000 Hz. The
Fallowing formula shall be wsed:

Normalized Frequency = One Minute Average Frequency +
(40,000 — Swored calibration requency)

Thi last part of the equation provides an offset to the actual probe frequency
and allows for carmecting minar drifiing of the probe frequency due to aging.

The checksum shall be the sum of all bytes preceding the checksum byte nsing
moduly 25§ to calculate the value of the checksum.

3.1.12.2 Response to ZINN Raqumect

The Z3 request for deice shall be accompanded by a two byte smffing ie. ZIXNX. The
mumerical values of XX shall be between 01 and 60 and represent the ariount of time, in
seconds, that the sensor is (0 tum on it's deice heaters. Numerical values greater than 60
seconds will e iznoeed by the 108,

Message Response to ZIXX Poll - Example:  ZDOK

ROBEMOUNT AEROEACE INE,
ssun seaL — [wr.  — |sweer &
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[mm

Byie

g?'-'-ﬂll-l.dh-'l-—
=]

10
11
12

MNote 1.

REVISIONS

REY. GELCPIPTION

CHE M. [ APFD r DATE

SEE REVISION STATUS SHEET 2

Deacripticn

Stan of irnsmission
Carriage refum

Line feed

Epnsy ID

Sensor Scams

Delce Acknowledgement
Checksum

End of tranamiszion
CRrmiaps remem

Line feed

Yalwe

8TX

Deice acknowledgemeal, "OK", shall be sent only afier the Z3XX

3.1.2.3

command is mecsived and the heaters are twmed on.

Response to 74 Request

This response sends the resulis of the sensor extended diagnostics routine,

Note 1.

Message Fesponse to Z4 Poll - Example: ZF2

Byte

Lina fead
Seagor ID

=1 A b B

o}

Checksum

=5

Line feed

Description
Start of transmission
Carmage retum
Sensar Status

Failure Code

End of transmission
Carriage retum

PRITY [Mars 1)
X (MNoie 2)

YV (Note 3)
ETX

CR
LF

The IDS stamg is 2 single byte representing pass or fail, "B ar “F* of

the sensor's extended dingnostics or deice, *D", when the sensor 13 in

the deice mods,

m— BIIE | CAGE CODE | DAAWING HO
oR e Gy | A| 59385 0BT2E3
ISSUE i BCALE - lwr. — Taum o L
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REW.

CERCRIFTION

CHG. W3, | APFD | DATE

SEE REVISION STATUS SHEET 2

ooz 1.

The Palluee Code will be biank, © ©, wisen b s2ner o iy "P° oop

"D, When the sensor i@tus s an "F, the Failure Code shall be as

Followa:
"o .
ym
e

ol 3.

Probe Failume
« Frove Delcing Hesey Fallare
= Elsctromics Failurme

all byles preceding the checksum byte.

3124 Besponss to FS Bequest

The [0S shall respord t0 2 Fi request with ibe follewing:

"Recalibrate? ¥ or N*

‘The IDS shail respand at the completian of the recafibmtion cycle with the message thai
shows the effart hag bezn successfully complsied and with the recalibration frequency,

The checksum should be caleulsied wsing the modulo 256 summation of

Messape Respomse b F5 Poll - Example: ZP 39994

Byie Drescription Valus
1 Star of imnsmixsion ETX
1 Carriage refum CR
3 Ling feed LF
4 Sensor ID z
L Sensor Seatus BED
& Failure Cods X
T-11 Calibration Frequency Ao000 (Mote 1)
11-13 ChecEsum Y
14 End of iransmission ETH
15 Carriags relam CE
16 Line fead LF

Note [, Bynes 7-11 represent the freqoency o which the sensor is calibraled.

This frequency is used 10 obexin the normalized fraquency as described

in Pamagmph 3.1.1,1, Moie 3,

T e e ——

[GIZE | CAGE CODR | DRAWING fed,
o = | A| 58BB5 SR
IBUE = r 7 soale — W — |sveer 7
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Mioes 2, Sensce se-calibralon wsing the F3 requesi way be performed an an "as
required” hasis, ‘The probe mest be clean and free of ice and oter Boreign
maiter hefare performing the re-calfbration.  The ambient iemperature shall
he O£ 10"C at the time of the recaliration.

iz POWER REQUIREMENTS

The DS shall aperate from 115210 VAC, 6045 He, single phase power.  The basic elearonic
aystern shall requare a maximrm of 10 Waks. Hessers shall be provided 16 remave ice fram the
probe amd shall sequire o masicvam J85 wols during the debzing mode. The deica funciian ehall
be spon command of the host sysiem. Esternal and internal ground suds shall be supplied as

specifid in paragragh 3.6,
1.3 SELF TEST

The system shall be capalble of perforning three classes of s (1) comminuaus self-testing that
russ aucemacically, (2) selfes every 10 hours 10 check heater comioeity, and (3) spocific 151
phzs sevsar dialogue that are rum on demand in response o an external ceenmand (See paragraph
3.4), The operaldan of the I-t][-l.l:il:ing, softmare shall nol ineefens wAth the oollection, Fmﬂﬂ"iﬂﬂ..
worsgs or reponing of dow. Teses tho are run on demand ghall be degigned in be performe]
lacally 1o isalase problems when an acual or perceived failare has oooorred.

The cominuous sell-test shall be designed to detect any oul of wlerance condicions,  Imernal
power supplies af the [DF shiall be cortinuously moakored for proper opsracion. The continupus
self-iest shall test the followdng for Eablies and oar of inferance comditions as required 1o meel 2
5% confifence factor;

*  Healer contiraicy *=  1/0 Pori Operation

*  Prohe Frequency *  Power Supply Voksge
= Exiernal RAM *  SBofiware Cyele Timang
®  Mon-volatile Calibration Checksum

A wachdog timer power maonitor circuit shall be ncorparated into the design of the DS
manitar the operaion of the microconroller. In noreal operallon, dve microcomiroiisr circuil
will input a pulse into the welch dog tmer circult approcimately every second, IF the watkch dog
dots B receive this pulss, it skall cause the microprocessor 1o go into @ reset condition, which
will re-inilialize the microcomredier, The power manitor circult hall causs ihe microcontnoller
g0 reset mny A the internal 5.0 VOO power supply wolizge drops below and then elses shove
4,65 VIDC,

All desecied fallures chall be lageed inba a non-volitils BAM drewit far Failure analysis a2 g
repair faclliny a0 a lmes fime_ Aoy logged failure{s) shall be capable of being clearsd from the
non=yolatils RAM by an appropriate meshod .

SITE | CldE OO ibM'nlhﬂH-I}.

on e A | 50885 bl

A e L T
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3.4 HXTENDE: BIT

Additicns] on command diagnestic capablities shall ba provided for choss faults thet cnme
b depected by tha iniemal seff test. Thess sdditional tests comsisi of ROM checksum snd
beater comirol circuit checks, These additional functions shall be performed through
commands of the host system (4 Command).

Amy detecied failares shall be logped into 8 non-volutils BAR circuit 2nd be remavable as
tdescribed in parmpraph 3.3,

15 LOGISTICS

351 MAINTAIMARILITY

3.5.1.1 MEAN TIME TO REPAIR

The IDE shall demonstrate o the Fiedd Replaceable Unit (FRLT) level, a mean time o repair
{MTTR) which is less than 30 minutes 21 8 99% confidence bevel. The MTTR shall include
the time requirsd to faull dewet, Faule isolate, remsove and replsce tha faully FRU and
perform a checkout and any necessary calibration of the sihaysien

3.5.1.2 SERVICEABILITY

Al modules, circuil boands, or other compenents shall be readily-nccessible.  Exiemal
cosnectars and famencrs shall be readily accessible i allow for gasy field replacement of ik
L.

31513 CALIBRATION AND PREVENTIVE MAINTENANCE

The IDE hall ke dessgned 1o eliminate cor minkmize the need far squipmens acdjustments,
alignments, and calibrtions. Preventive malntenance, as regaired, shall oot be mecessary

mare frequently (han every 180 days. This includes any servicing that may be needed 1o
clean the sensar probe,

352 RELIABILITY
3521 REQUIRED MTEEF
The IDS shall have an MTBF in excess of 33,333 hours, while eperating is a ground fixed

emviromment. This reliability prediction shall be basad an MIL-HDEE-217 and shall assume
an amblent operating temperature of 40°C for the calculations.

u%g |%wwm NeTREN

s dofacme — w1 — |sveET G
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SEE REVISION STATUS ZMEET 2

—

3.5.2.2 DERATIMNG OF ELECTRONIC PARTS AND MATHRIALS

In the applicatioa of electronlc parts and materials, the paris and materials selected shall be
used within their electrical ratings ned environmental capabilities, Derating siall be
sccomplished as necessary to assure the requirsd equipment rellability within he specilued
opersting conditions. Parts derating puidelimes or requirements ghall be hased oo BIL-
HDEE-217.

ip  EBOUTFMENT SAFETY

Commercial power input shall be in accordance with Naticmal Fire Protection Association
(MFPA) 70, The design and constrsction of the equipment, shall issurc that all exiemnal
parts, surfsces, and shields are ot ground potential st all times during normal operation.

A groundisg shsd on the electrically conductive chassis shall serve as (he commaon tie paint
for static and safety groending. The path From the ile poist io ground shall be continos
and permanent, shall have ampls carrying capaciiy 0 safely conduct any faull curreats that
may be fmposed apon it, shall have impedance sufficicntly Jow to limit the pateatial above
groesnd, mnd shall have sufficiend mechasical sisength to minimize peasibility of ground
dizscannection,

Aceess covers shall be attachad er hinged in such a mannar s (o insure that they arc ot the
same gromnd polential as the equipment whether in a closed or open position.

17 DESIGH AND COMNSTROCTION
371 FUNGUS-INERT MATERIAL

Oaly inherently fungas-inert materials shall be used excepd that the other materials may be
used in bermetically sealed assemblies or other specifically approved items.

171 ELBCTRICAL COMMNECTORS
The IDS shall kncorporate the following clecirical connselars us shown on  shaot 1€,

view A=h.
Il:  Power Connector, Bendix FTOTSE-12-3F

Pin Descriots
A 115 ¥YAC Pawer Inpul

B 115 ¥WaC Neotml [Power Betum)
c Case Ground (Safety)

RCSEMHMT AERGEPRCE WG,

= ﬁgT 50885 i RIS

m,-_’,_"'jﬁ T dpjaear —  Jwn — |sweer 4D
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12:  Signal Conrector, Bendix FIO?SE-12-108

Bin Description

ES33ITx

R5232 Bx

F5232 Signal Grousd
Ulissed

Uigsad

Currenl Loop Rx,
Current Loop Ex,
Current Loop Tx,

Current Loop Tx.
Tiesed

meEEoTmEARODE >

373 CEA RECUIREMENTS

The IDS shall be designed and constnescted for certification to Canadian Elecirical Code, Fart
1. Each IDS shall be tested for dielectric strength, 11 ping 1 and 2 to JI pin 3 fease ground)
at 1414 VD for ome minuke,

174  INTERCHARGEABILITY

Provisions shall be made for design tolerances such that items having the dimensicns and
characteristics permitted by the item specificatica may be used as replacemnents without
selection or depasture from the specifisd equipment. Whea the item specification Fﬂddu
more than one characleristie of tolerance, the item having the broadest characteristics and
wilerances thad will fElfill the eqguipment performancs requitements shall be used, However,
delays in development or production ciwsad by procuscment time required for sech items
may be avoided by substitution of readily available acceptable items af higher qualicy.

3.7.5 EFELECTEOSTATIC DIECHARGE REQUIREMENT
The ID'S shall mot require special ESD handling requirements when all covers are in place.

If the DG uses ESD gensitive devices, appropriate ESD waming labels shall be affized so the
outside of the unii, casily visible to maintenance persoancl.

BSUE == o
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0872E3 Goodrich Ice Detector
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SEC REVISIOM STATUS SHEET 2

4.7.6 EXTEENAL FINISHES

The ID% shall have corrosion mesistant extermal Aedshes G the enviroomestal condithons &
specified in pampraph 3.8.1. AS 8 minimonm, the sint, healsmk apd all porniions ab 162 sind
shall be clear anodlized per MIL-A-B623, Type M1, Class 2; the sensing probs shall ba
elertroless nickel plated per MIL-C-260748, Chass I, Grade B; the bousing shall be finished
with 2 costs of gloss acrylic white paint over a chemical conversion coat par MIL-C-3541,
Class 3.

397 CURRENT LOOP COMMUNMICATION

The IDE shall Iscorporane a curment loop commanication port in addition o ibe slandend BS-
T30 communication part, The current boop shall be per Appendix A, Any deviation from
this design ehall reulre the approval of AES,

3B  ENVIROMMENTAL CONDHTIONS
381 OPERATIONAL ENVIRONMENT

The IDS shall be designed, fubricated, and tesied fo withstond the esvironmental condiions
andicipated af any site encountered in Chnada. Tha 1DS shall be destgaed 10 aperabs in thoss
coviFoaments 24 hours o day, 365 days o year. Tabls A is a deexiled listing of the maxinium
envirmamental eequirement that the IOS shall be fully capabla of apemting in.
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0872E3 Goodrich Ice Detector
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EHA ME. | aPrD | DWTE

Ervironmental Conditions
High Temperatuns

Low Temperature
Humidity

Wind (Steady)
Wind (Gust)
Rain

Freezing Rain

Dhigt
Insetation (Senshine)

Low Preasurc
Eleciromagnetle Inferfereace

Sali fog

Vibratiom (Handling)

Vibration (Hendlisg Shock)

Tahle A - Envimonment Limils

Opemtiosal Test Limil

AOSEREDLNT AERCEPACE NG
N L ——

507C
=50

T4% RH 35°C 1o
IM0%EH @ 25

o 30 ks
o 46 kis
iz 3% hr with 30 Kis wiesd

ice acereion e 1 Ench wich 20 ki wind at a
rate of Y inch per hour

Bxposune o dust laden enviroament

Hiat build up whea exposed so 90 watts/fi’
at 50%C

to 15.7 in. Hg

Bxposums 1o airpoet environment
In addition, ibhe IDE shall meed the
requirsments of paragraph 3,82

Bapossre noamal i coastal marine
enyironment

Exposene noomal o tansit handling
procedurss via common carrier 3-5 He
with aoceleration of 16G

Up to 22 inch drop (in shipping stsime)

[BILE | CAGE CODE | CRAAING HOL
oA T, 7./l A| 59885 D87 2E3
"“—'E;_ir’_é- ﬁ,ﬁ BOALE: fwr. — |seer 43
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DaTZED

F

REVISIONS
REV. DESCRIFTION Exif 3. | aPen | DaTE

SEE REWISION 5TATUS SHEET 2

182 BEMI EMISSION/PROTECTION REJUIREMENTS

1.8.21 DOC BMISSION REQUIREMENTS

The IDE shall mest the CEA type approval requirements for "Eleciromagnetlc Embasions
from Dat Processing Bquipment and Electronds Office Mathises® C5A Documsest Mamsber
C108.8-bL2983 ar 1he Federnl Communicsibon: Commis=sica (FCC) oype approval
requirements for Fan 15, Subpant B of the Cods or Faderal Regulations far Class A& Digital
Devicss, Type appoovil testing is required and the TDS must be certifisd as complinn with
the above meguinments,

1522 PROTECTION RBOANMEEENTS

The TDX shall mear the usscrpiahility reqnirements of RTL-STT-A5600, Pad T ardd Part 5.
"Electromagneiic Interfereste Chamacieristics, Requirements for Bquipment” as follows:

50l Condocied Susceptibiliy, Power Leads, 30 Hz - 50 KHez
502 Canducded Susceptibildy, Power and Interconsecting Control Leads,
05 - 400 MHz
C5l}a Condacled Susceptibiliy, Spikes, Power Leads B
UIBEDS Rermirementa froe Crmmercis] Flectrical Fgnipuesd and

Electramechanical Bquipment (Group 1), pamgmaph 3.2.3 Eadizied

The IDS shall b tessed (o show compliance o ike above requiremens.

4.0 HAMEFLATE INFORMATION

The falkwing informetion shall be contained as a minimum on the nameplate:
ICF. MATECTION SENSOR

MODEL O5T2EY
SERTAL NUMBER X330

CAGE CODE $9885
ROSEMOUNT AERGSPACE TNC
BURKSYILLE, MM 55306

~ mé. = m%wm " os72e3
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0872E3 Goodrich Ice Detector
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ﬁ CAUTION = ELECTROSTATIC SEMEITIVE DEVICE, REMIVE ELECTROSTATIC
FROTECTION AT USE OR IN PROTECTIVE AREA. AEUCE PACKAGING MATERIALS
FOR THE UNSERYICEABLE [TEM, SEE MIL-HOBx-283 FOR PROTECTIVE
HAMDLING OF TESTINE MEASURES FOR THIS ITEM. THIS IE & CLASE [ ESOS ITEM,
WHEN THE COVER 15 OPEN.
COVER HINGES ON THIS SIDE OF HOUSING.
STRUT AKD PROBE PROTECT

% RETAIN FOR SHIFMENT OF Mﬁg&ﬁgﬁﬁ. WERNELS, S M.

TeRGE H-6 COVER MOUNTING BLREWE TO ZE.@ IN-LBG.

EXTERNAL GROUNDING WIRE TO BE ATTACHED BETWEEN TW0 EXITING
HUTS. TORGUE SHOLLD wOT EXCEED 7.0 FT-LES (B4 IN-LBSI.

HOTES: UMLESS OTHERWISE SFPECIFIED
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0872E3 Goodrich Ice Detector
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CAMPBELL SCIENTIFIC COMPANIES

Campbell Scientific, Inc. (CSI)
815 West 1800 North
Logan, Utah 84321
UNITED STATES
www.campbellsci.com
info@campbellsci.com

Campbell Scientific Africa Pty. Ltd. (CSAf)
PO Box 2450
Somerset West 7129
SOUTH AFRICA
www.csafrica.co.za
sales@csafrica.co.za

Campbell Scientific Australia Pty. Ltd. (CSA)
PO Box 444
Thuringowa Central
QLD 4812 AUSTRALIA
www.campbellsci.com.au
info@campbellsci.com.au

Campbell Scientific do Brazil Ltda. (CSB)
Rua Luisa Crapsi Orsi, 15 Butanta
CEP: 005543-000 S&o Paulo SP BRAZIL
www.campbellsci.com.br
suporte@campbellsci.com.br

Campbell Scientific Canada Corp. (CSC)
11564 - 149th Street NW
Edmonton, Alberta T5SM 1W7
CANADA
www.campbellsci.ca
dataloggers@campbellsci.ca

Campbell Scientific Ltd. (CSL)
Campbell Park
80 Hathern Road
Shepshed, Loughborough LE12 9GX
UNITED KINGDOM
www.campbellsci.co.uk
sales@campbellsci.co.uk

Campbell Scientific Ltd. (France)
Miniparc du Verger - Bat. H
1, rue de Terre Neuve - Les Ulis
91967 COURTABOEUF CEDEX
FRANCE
www.campbellsci.fr
info@campbellsci.fr

Campbell Scientific Spain, S. L.
Psg. Font 14, local 8
08013 Barcelona
SPAIN
www.campbellsci.es
info@campbellsci.es

Campbell Scientific Ltd. (Germany)
Fahrenheitstrasse13, D-28359 Bremen
GERMANY
www.campbellsci.de
info@campbellsci.de

Please visit www.campbellsci.com to obtain contact information for your local US or International representative.


mailto:info@campbellsci.com
mailto:sales@csafrica.co.za
mailto:info@campbellsci.com.au
mailto:suporte@campbellsci.com.br
mailto:dataloggers@campbellsci.ca
mailto:sales@campbellsci.co.uk
mailto:campbell.scientific@wanadoo.fr
mailto:info@campbellsci.es
http://www.campbellsci.de/
mailto:sales@campbellsci.de
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