TECHNICAL SPECIFICATION 

AWOS 

1. Field Data Collection Unit (FDCU) 

FDCU electronics

The FDCU will collect and process all the signals from the sensor suites It reads sensors, processes data, checks alarms and control functions and telemeters (as well as storing) the remotely collected data. Most importantly the FDCU electronics have the flexibility and capacity to add new sensors or sensors from other manufacturers over the period of at least 10 years without making firmware changes. 

FDCU must be a dual processor unit with the following processors and their features

Table 1 FDCU  electronics Processor 1-

	Processor 1
	Motorola 68332

	OPERATING LIMITS

	High Temperature
	+65°C

	Low Temperature with heater option
	-70°C

	Low Temperature without heater option
	-50°C 

	Relative Humidity
	5% to 100% RH

	Electromagnetic interference
	Exposure to airport environment

	PERFORMANCE SPECIFICATION 

	Serial Ports
	3 serial ports

RS 232, RS 422, RS 485, TTL standard

Telephone modem and RF modem optional 

300 to 19,200 baud

	Analog inputs
	16 inputs standard EXPANDABLE to 75 analog inputs
Resolution 18 bits

Linearity 0.001%

Absolute accuracy 0.05%

	Frequency inputs
	14 inputs (including 2 comparator inputs)

7 ports can be use for outputs 

Up to 100 kHz at 0.05% accuracy

	Hardware watchdog timer
	Yes


Table 2 FDUC electronics Processor 2

	Processor 2
	ARM9 180Mhz processor

	OPERATING LIMITS

	High Temperature
	+65°C

	Low Temperature with heater option
	-70°C

	Low Temperature without heater option
	-30°C with radio link

	Relative Humidity
	5% to 100% RH

	Electromagnetic interference
	Exposure to airport environment

	PERFORMANCE SPECIFICATION 

	Serial Ports
	6 ports standard EXPANDABLE TO 12 serial ports

RS 232, RS 422, RS 485, TTL standard

Up to 115,200 bits/second baud

	Memory 
	· 16Mb SDRAM 

· 16Mb Flash 

· 16Kb EEPROM for Boot loader

	Interfaces
	10/10 base TX Ethernet, I2C

	
	

	Troubleshooting
	2 indicator LED’s 

	Hardware watchdog timer
	Yes


FDCU Continuous Self-Test checking and Data Quality Checks

The results FDCU Continuous Self-Test checking and Data Quality Checks are presented in the BIT (built in test) output field. There are 8 different self-test (listed below) which the FDCU electronics continuously performs on itself. A BIT flag is set for each of these tests that fail.

The following tests, encoded in the BIT field as bits 1 through 8, monitor the operation of the System:

· System reset

· Real-time clock suspect

· Data logging memory initialized

· Serial device communication failure

· EEPROM suspect

· 18-bit ADC suspect

· 12-bit ADC suspect. 

· Serial port communication failure

There are 24 more BIT tests available for data quality testing. These are configurable. An example of some of the data quality checks are listed below.

· Air temperature out of range

· Air temperature static

· Dewpoint out of range 

· Air flow aspirator blocked

· Pressure sensor out of range 

· Pressure sensor static 

· No AC power – on backup power

These tests are in addition to the extensive Continuous Self-Test checking and Data Quality Checks being done and passed on by the sensors themselves.

2.
AC Power Supply

It is equipped with charger for battery, overcharge protection, low voltage cut-off, 110 – 120 AC – , 220 – 240 AC (auto- switching) Rated for wide temperature range -30 to +60 º C

3.
FDCU - DPU (Fiber-Optic) Link

Communication between the FDCU and the DPU uses an open packet-oriented protocol implemented in other Coastal Environmental systems.  This protocol enables reliable, bi-directional communication between FDCU and DPU.  The payload format varies depending on the message class.  Meteorological data is line-oriented ASCII. Source and destination fields allow for message routing.  The 32 bit CRC checksum guarantees that corrupted data will be detected. 

The fiber optic link delivers full-duplex data via a pair of fiber optic cables terminated at each end with an International Fiber Systems D1O10-C fiber optic transceiver.  The cabling provides inherent galvanic isolation, lightning and EMI immunity and provides the optimum solution when these threats are extremely severe.  

4.
Wind Monitor

ULTRASONIC  wind speed and wind direction sensor – NO maintenance, NO dead band, NO Threshhold
Wind Speed and Direction Sensor

.

	OPERATING LIMITS

	Temperature 
	-40(C to +55(C 

	Relative humidity
	0% to 100% RH 

	Wind speed
	0 to 190 knots

	Starting threshold
	0 knots 

	Electromagnetic interference
	Exposure to airport environment

	Distance constant
	0 meters

	TECHNICAL SPECIFICATIONS

	Range
	0 to 116 knots

	Distance constant
	0 meters

	Accuracy
	+/- 4%

	PERFORMANCE SPECIFICATION – WIND DIRECTION

	Range
	0 to- 360(

	Accuracy
	+/- 3(


5.
Visibility Sensor (also used for RVR)
	TECHNICAL SPECIFICATIONS

	Range
	6 m to 20,000 m

	Accuracy
	+/- 10% to 10,000 M; 15% > 10K

	Light Source
	Infra-red LED

	Output
	RS232 or analog

	ENVIRONMENTAL

	Temperature
	-40ºC to +60ºC

	Humidity
	0 to100%

	Dimensions
	40.4 cm x 69.5 cm x 19.9 cm

	Protection


	IP66 (NEMA-4X)


6.
Ceilometer Sensor (cloud height and sky cover)
	TECHNICAL SPECIFICATIONS

	Range
	20 to 25,000 ft

	Resolution
	10 ft.

	Measure Interval
	2…. 120 seconds

	Outputs
	RS-232C, V.23 alt. V.21, Bell 103 alt. Bell 212, analog voltage, and local readout

	Output Data
	Cloud Hits (up to 3 layers) and status and backscatter profile information

	Operating Temperature
	-40ºC to +60ºC  

	Dimensions
	Total: 1190 x 335 x 325 mm

Sensor unit: 620 x 235 x 200 mm

	Weight
	27 lbs. (without stand)

	Laser safety
	Class 1 laser product (eye-safe) Class 1M (IEC/EN 60825-1)

	
	


7.
Barometric Pressure Sensor

Pressure, Altimeter setting
	TECHNICAL SPECIFICATIONS

	Range
	500 - 1100 hPa (mbar)

	Resolution
	0.1 mbar reported

	Accuracy
	0.2 mbar at 25º C 

0.3 mbar over -50º C to +60º C 

	Electrical


	Input Voltage: 12 VDC nominal

Current: 8 mA

Output Signal: 0 - 5 VDC differential



	PHYSICAL


	Size: 3.1 x 3.3 x 2.6 mm

Weight: 0.25 kg (0.5 lbs)




8.
Dew Point Relative humidity and air temperature sensor

Dewpoint; Air Temperature –– Relative Humidity

	AMBIENT TEMPERATURE SENSOR

	Operating Limits
	-50 º C  to +65 º C  

	Accuracy
	0.2 º C  

	Time constant
	> 2 minutes for a 5 º C  change


	RELATIVE HUMIDITY SENSOR

	Range
	-50 º C  to +65 º C  

	Accuracy
	1% RH (0 to 90% RH) at 23 º C 


	Time constant
	> 2 minutes for a 5C change

	DEWPOINT CALCULATION

	Range
	-40 º C  to +60 º C  

	Accuracy (based on RH and AT accuracy)
	25%<RH<95%, -29 º C  <T<0 º C  
Accuracy:  0.6 º C  to 1.4 º C  .

15%<RH<75%, 0 º C  <T<55 º C  
Accuracy:   0.6 º C  to 2.0 º C  
75%<RH<100%, 0 º C  <T<35 º C  
Accuracy:   0.5 º C  to 0.9 º C  

	 SHIELD SPECIFICATIONS

	Radiation Error
	@1000 W/m2 intensity

Ambient Temperature : 0.2ºC RMS



	Aspiration Rate
	5 to 11 m/sec. Depending on sensor size

	Blower MTBF
	80,000 hours @ 25ºC


9.
Motor Aspirated Shield for temperature sensor

Air is drawn over the temperature sensor to maintain accuracy in bright sunlight.

	TECHNICAL SPECIFICATIONS

	Radiation Error
	Ambient Temperature: 0.2 °C (0.4°F) RMS @ 1000 W/m2 
Delta T: 0.05 °C (0.1°F) RMS with like shields equally exposed



	Aspiration Rate
	5 to 11 m/s (16 to 35 fps) depending on sensor

	Construction


	UV stabilized white thermoplastic shield, aluminum mounting bracket, stainless steel U-bolt

	Dimensions/Weght

	Overall: 33 cm (13 in) H x 20 cm (8 in) Dia 
Shield: 70 mm (2.8 in) Dia x 12 cm (4.7 in) L 

Net Wt: 1.1 kg (2.5 lb) Shipping Wt: 2.7 kg (6 lb)

	Design


	Triple walled intake tube with multiple canopy shades




10. COMBINED Visibility, RVR and Present Weather Sensor (Precipitation Identification)  

(if you select this you will not need number 5 above – visibility sensor)
	TECHNICAL SPECIFICATIONS – Visibility and RVR

	Range
	6 m to 20,000 m

	Accuracy
	+/- 10% to 10,000 M; 15% > 10K

	Light Source
	Infra-red LED

	Output
	RS232 or analog

	ENVIRONMENTAL

	Temperature
	-40ºC to +60ºC

	Humidity
	0 to100%

	Dimensions
	40.4 cm x 69.5 cm x 19.9 cm

	Protection


	IP66 (NEMA-4X)

	TECHNICAL SPECIFICATIONS – Present Weather/Precipitation Identification

	RAIN

	Present Weather Type Identification
	Snow, Drizzle, Mixed RAIN

	Dynamic Range 
	0.1 to 3000 mm/hour 

	Accuracy
	5% accumulation 

	Resolution
	0.001 mm

	Accumulation
	0.001 to 999.999 mm

	SNOW

	Dynamic Range
	0.01 to 50 mm/hour water equivalent

	Accuracy
	20% accumulation (depends on snow density)

	Resolution
	0.001 mm

	Accumulation
	0.001 to 999.999 mm water equivalent

	ENVIRONMENTAL

	Temperature
	-40ºC to +60ºC

	Humidity
	0 to100%


PHYSICAL

Dimensions

Sensor Head: 740 mm x 118 mm x 250 mm

Electronics Enclosure: 305 mm x 465 mm x 230 mm

Weight

Sensor Head: 4.5 kg

Electronics Enclosure: 11 kg

11. 
Lightning Detection Sensor

	TECHNICAL SPECIFICATIONS

	Range
	0 to 300 Km

	Resolution
	0.5 km

	Accuracy
	+/- 1 km (0-25km

+/- 3 km (25km and greater)

	Directional Accuracy
	+/- 5 degrees

	Operating Temperature
	-55ºC to +70ºC 


12.
Precipitation Amount Sensor

It is tipping bucket rain gauge to measure the amount of precipitation

	TECHNICAL SPECIFICATIONS

	Range
	0 to infinite

	Resolution
	.0.2 mm

	Accuracy
	+/- 1 % to 50 mm/hr

	Humidity limits
	0 to 100%

	Operating Temperature
	0 ºC to +50 ºC 

	Weight
	1.2 kgs


13.  Aviation Intercept

Aviation Intercept™ Software 

The Software running on the DPU is the Aviation Intercept™ (AI) Software.  The application is completely coded in Java but is extendable to other languages. Aviation Intercept ™ Software runs on Linux, Windows Server or Windows XP. The software is is therefore designed to not become obsolescent with changes over time in server hardware and operating systems .  

AI uses a mySQL database as a central part of the software architecture.  The database is installed as a full-featured database using the JDBC interface. Because a full-featured database is installed, all database maintenance functions are supported. 
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Optionally, a separate application can be provided to allow a web page-based client interface to the database. Users with access to the AI can use the web-based database client to access weather data.   

From the data in the database, log files can be created in any custom format.  Log files are data ASCII text files.  Any data in the database can be used to generate data for displays, report, and outputs to external interfaces.

The software has been structured so that new measurements technologies, algorithms, and display screens can be easily added.  The block diagram above shows the modularity of the Aviation Software.

Aviation Intercept becomes operational within one minute of starting the application.

WEB INTERFACE FOR USERS

THERE ARE NO CLIENT LICENSES REQUIRED and NO COMMERCIAL LICENSES (such as Microsoft, etc.) for other users to have access to and view the system data.  The user only needs a LAN or WEB  connection to the SERVER and a current WEB BROWSER, plus the correct identification and password clearances to have complete access to the USER INTERFACE.  

Weather Algorithms and  Data Quality Checks 

The Weather Algorithms are performed in an independent module of Aviation Software.  To date we have created two versions of the weather algorithms module. 

1. The first complies with and ICAO Annex3, Fourteenth Edition. 

2. The first complies with the United States National Weather Service ASOS Statement of work contract 50-SANW-00050, Appendix 1, ASOS Weather Algorithms, and the Office of Federal Coordinator for Meteorological Services, Federal Meteorological Handbook Number One (FMH-1), Surface Weather Observations and Reports. 

The Aviation Intercept has a complete set of data quality checks that are always active within the Weather Algorithms.  These include checks for 

· missing sensor data, missing FDCU messages, 

· sufficient data for valid averaging, 

· data out of range, 

· logical comparisons and trends. 

These data quality checks are in addition to those data checks performed by the sensors and the FDCUs themselves. When a sensor exceeds its limit values, the data is reported as missing.

Whenever a potential problem is detected, by BIT or system monitoring, it is appropriately noted as an alarm or warning and is posted to the maintenance user interface and logged to the maintenance file along with the time of occurrence. If the data is also associated with an alarm it is not used in the processing of a METAR report.

Data Message Products

METAR, SPECI and OMO Reports are generated as per WMO FM -15X, and 16X respectively. The METAR messages are typically transmitted hourly around 55 minutes past. The transmission time is settable through the User Settings.  SPECI reports are generated as the settable criteria are met. SPECI are Aviation Selected Special Weather Reports and are generated at any time after certain criteria are met.  The language of the SPECI matches that of the METAR.  “Pending" messages are sent to the operators when a METAR/SPECI has been created. Response times for METAR/SPECI reports are also selectable. 

The following describe the groups reported in the METAR body and the remarks section of the ASOS algorithms. 

Groups reported in the body of the METAR report.

Type of Report

· Station Identifier

· Data and Time of the report

· Report Modifier

· Wind

· Visibility

· Runway Visual Range

· Present Weather

· Sky Condition

· Temperature and Dew Point

· Altimeter setting

Groups reported in the remarks section of the METAR report.

Type of Automated Station

· Peak Wind

· Wind Shift

· Variable Visibility

· Lightning distant

· Beginning and Ending of Precipitation

· Beginning and Ending of Thunderstorms

· Pressure Ring or Falling Rapidly

· Sea Level Pressure

· Hourly Precipitation Amount

· 3- and 6- Hourly Precipitation Amount

· 24-Hour Precipitation Amount

· Hourly Maximum and Minimum Temperature and Dew Point

Log File Generation

Aviation Software generates the following independent data log files.

1. Raw Sensor Log files include raw data feeds from the external devices. 

2. Report Log files include all of the reports generated - OMO, METAR, SPECI, and operator generated reports.

3. Maintenance Log files contains relevant BIT and status information filtered from the external device data messages, monitoring of communication port activity, and internal self check information.

4. Communication Log files include all messages going out to and coming in from the DPU and the FDCU.

Database and Log file Archive

The Aviation Weather Algorithms pick up raw data elements from the database and store computed values back to the database.  The archive consists of a daily script that compresses the log files for the previous 24 hour day and places the archive in a defined location. This archive files can be written to a DVD-R. We recommend nightly backups. 

Web Services

Aviation software supports a Web Services Data feed/source.  This is a state of the art way for users to receive data.  It offers a source for NEW interfaces (yet unknown) or probably more likely a way for the existing interface to UPGRADE to make their interfaces faster, more reliable, more flexible and internet based.

A web service is a collection of protocols and standards used to exchange data between applications. Web services facilitate communication over a network such as the Internet in the same way that inter process communication does between applications running on the same machine.
Web services free the application developer from the need to know about the architecture of the machine they are connecting to. Communication is bi-directional so a web service can be both a data consumer and provider. Typically messages are passed using XML, SOAP, or HTML. 

Custom serial and TCPIP interfaces are available for and intra or inter agency legacy interfaces.

Data Displays and User Interfaces

Users
Each User must login to the Aviation Intercept software. There are four different user accounts.

· Air Traffic Controller

· Weather Observer

· Maintenance and Technical Users

· Administrator

Each type of account allows for different display and functional access to the User Interfaces.

The following parameters are included in all displays.

· Wind Speed - 2 minute average, Wind Direction - 2 minute average, Variable Wind Direction, Aviation Wind Gust all updated every 5 seconds 
· QNH (Altimeter Setting), QFE (Field), and QFF (Sea Level) -1 minute averages as well as pressure trend.
· Temperature, Relative Humidity, and Dew Point – 1 or 5 minute averages
· Surface Visibility- 1 and 10 minute average
·  Ambient Light reading
· Sky condition - Cloud layer heights and coverage or Vertical Visibility, Instantaneous cloud hit height
· Current OMO and METAR or SPECI reports
Optional parameters include

· Present Weather 
· Precipitation accumulation
· Thunder Storm Activity - Tab for Separate display
· Runway Visual Range - Tab for Separate display
All of the data is displayed numerically. In addition the Winds, RVR, and Thunderstorms are displayed with graphical screens. 

From the Current Observation Display the user can select the active runway and set runway for reports.

Report Editing and Augmentation

Weather Observers have the ability to click on the current METAR or SPECI and augment or edit the Report before it is transmitted. The also have the ability to issue a Corrected (COR) report for a previously issued METAR or SPECI reported. Edited and corrected reports are logged.

RVR display (Optional)
The RVR display screen shows the runway designators, the Touchdown, Midpoint, and Rollout readings as well as the Edge and Center runway light step settings. The following shows the RVR display screen.

From the RVR display screen the user can select and set the following.

· Select runways.

· Set Alarms.

· Set Edge and Center runway light step settings.

The example above is for a complex airport with 3 runways with instrumentation at 3 places along the runway.
Lightning display

The lightning display shows – in a “target” style format - the location of strikes within a 30 mile radius in the last 15 minutes.

User Weather Alerts

The Weather Observers have the ability to create complex combinations of weather conditions. The alerts are highlighted on the display, logged, and optionally they can create an audio warning as well. From the Alert interface alerts are created by simple selecting elements, values, operators and results
Maintenance Graphical User Interface (GUI)
A maintenance technician can use a keyboard and monitor at the DPU or a remote PC to interrogate the sensors and FDCU, as well as any other component attached to the DPU. The diagnostic actions can be accomplished as a background task so as to not interfere with normal processing, or as a foreground task when necessary.

A maintenance Graphical User Interface on the PC screen consists of a very simple to understand screen.  Each sensor and component will have a simple “light” (PC button) that shows, Green (all is good), Yellow (maintenance should investigate) or RED (there is a problem – maintenance needs attention immediately).   

Additionally “lights” are provided to show that the ICAO Algorithms are operating properly and that both the METAR output and the XML output are operating as expected and within correct parameters.

If a “light” is selected by double-clicking on it then  it displays an overview of the system with operational status including timestamps for last data received/sent through each channel. Error conditions will be highlighted by an obvious change in color of the device or communication path. The operator will be able to drill down easily to the section of the maintenance and trouble shooting guide describing the error condition and steps to remedy.

14.
Line driver modem
The hardwire link delivers full duplex data via a double twisted pair cable terminated at each end with Patton model 1010 short-haul modems.  The modems are fully transformer isolated and protected from lightning surges.  Data rates up to 115 k baud and distances up to 9.5 miles are achievable at low BER.  

15.
Tower

10 meter tower to mount all equipment on.  Tower is free standing all aluminum construction.  Welded cross braced and triangular shaped.  Any and all hardware is galvanized Steel Tower tips at bottom for maintenance.  Tower is painted aviation colors and comes complete with aviation lighting

16.
Printer

Printer Type: Monochrome Laser

Max Resolution ( B&W ): 600 x 600 dpi

Max Print Speed (Actual print speed will vary with use): up to 17 ppm

Memory / RAM (Installed / Max ): 2 MB Standard/ 2 MB Max

Processor: 150 MHz

Media Input Capacity (Standard / Max): 150 sheet / 150 sheet

Media Output Capacity (Standard / Max): 100 sheet / 100 sheet

Monthly Duty Cycle: Up to 8,000 pages/month

Media Type: Paper (plain, thick, thin, bonded, colored, preprinted), Envelope, Transparency, 
Paper Weight:Auto Feeding 16-24 lb,  Manual Feeding 16-43 lb

Port(s) / Connector(s): USB 2.0 (full speed)


Software included: Toner Management System----- Intelligent toner monitoring proactively notifies you before you run out of toner 

Status Monitor 

Printing Status Window 

Fonts included: Host based Microsoft® Windows® Font

Dimensions (Depth, Height, Width): 11.7"x 8.54"x 14.1"

Weight: Inc. Toner Cartridge 12.12 lbs (5.5kg)

Exc. Toner Cartridge 10.58 lbs (4.8kg)

With packaging 16.20 lbs (7.35kg)

Power Consumption Sleep: 8.12 Wh or less

Certifications: UL 60950-1FCC Part 15 Class B CDRH of FDA, 21 CFR, CSA 60950-1, IC (ICES-003), NOM-019-SCFI-1998, Energy Star Compliant, RoHS Compliant

17.
PC WORKSTATIONS AND MONITOR 17” FLAT SCREEN

	SERVER

	Hard Drive Controllers:
Onboard SATA, 1-2 Drives conneted to onboard SATA controller 

	Primary Hard Drive:
160GB 7.2K RPM SATA 3Gbps 3.5-in Cabled Hard Drive

	Second Hard Drive:
160GB 7.2K RPM SATA 3Gbps 3.5-in Cabled Hard Drive

	CD/DVD Drive:
16X SATA DVD Drive

	Floppy Drive:
No Floppy Drive

	Keyboard:
Keyboard, USB

	Mouse:
Optical Mouse, Two Buttons, USB, Black

	Monitor:
17 Inch Flat Panel LCD Display, 17 Inch VIS

	System Documentation:
Electronic Documentation and Open Manage DVD Kit


18.  OPTIONAL SENSORS FOR RVR 

18A.
 Ambient Light Sensor (needed for RVR – if desired)

It is built into Visibility Sensor

	TECHNICAL SPECIFICATIONS

	Range
	0.5 to 30,000 FC/M²

	Field of view
	6 º 

	Light Source
	Infra-red LED

	Output
	RS232 or analog

	ENVIRONMENTAL

	Temperature
	-55°C to +60°C 

	Humidity
	0 to100%

	Physical
	Dimensions: 5” x 3” x 2¼”

Weight: 2.5 lbs



	Protection


	IP66 (NEMA-4X)


18B.  RUNWAY LIGHT INTENSITY MONITOR (RLIM)

It determines the intensity of the runway light setting. Includes 4 current sensing clamps to be installed around the power cables to the lights.

Power 115 vac (+/- 15%), 47-63 Hz, 0.35 Amp max.

PF and Harmonic distortion Correction / Reduction

Inrush Current Limiting

IEEE Category B transient protection

Duplex 20A GFI-protected Utility outlet

Backup Power More than 6 hours (typical, depends on battery installed)

Integrated charger / power supply

Sensor Interface Induced transient protected

Short circuit protection and detection

Sensor fault detection, including sensor circuit “open” detection

50 Hz and 60 Hz noise rejection

Current Sensor Inputs for up to 6 sensors

Inherent dielectric isolation >50kV from sensed lighting loop

Reverse connection (reverse polarity) protection

Interfaces with a single pair of wires (standard 4 to 20 ma current loop)

Opening clamp design does not require lighting system to be taken off-line for installation

or maintenance

Serial Maintenance Port Standard RS232

ESD protected

9600 Baud (default)

Modulated Data Output Integrated differential Manchester encoded serial bit stream output, capable of driving “voice

grade” (>7.5 miles, 19 awg, typical)

Transformer isolation (>1500 Vrms isolation)

Transient surge protected

9600 baud (default)

Serial Data Transmission Port Standard RS232

ESD protected

9600 baud (default)

Internal Diagnostics Microcontroller watchdog reset

Microcontroller brownout reset

Microcontroller low voltage interrupt

Sensor open / short fault detection

Board temperature monitor

Environmental -10° to +50°C operational temperature range

5 to 95% humidity

-1,000 to 10,000 ft. altitude

Vibration: MIL-STD-810F, Table 514-I, categories 4,5,7-11

NEMA4X/IP66 sealed marine-grade aluminum enclosure

Protection / Safety AC and DC power sources fuse protected

AC power input is Hipot and ground bond tested
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