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Universal Flight Management System Introduction

In 1981, Universal Avionics Systems Corporation was founded by Mr. Hubert L. Naimer and a small nucleus of individuals to develop a system for managing and integrating inputs from a variety of navigation sensors and provide one cockpit control for all.
In 1982, UNS-1 was introduced to the marketplace. The name represented the one focal point of for cockpit control and display of all navigation sensor information. Using the latest computer advancements, the system blends inputs from all navigation sensors connected and provides best computed position with greater accuracy than any single-sensor system.

In the years that followed, Universal Avionics Systems Corporation has continued to lead the industry in innovations and refinements to the product line. The philosophy has always been to make new improvements and features that can be retrofitted to existing systems whenever possible so our previous customers can take advantage of the latest technological advances made available on new equipment.
Universal Flight Management System Description

The UNS-1 has been designed with features and capabilities from Universal’s top-of-the-line Flight Management Systems (FMS). Incorporated into a more compact, lightweight system, it has a large color display, line select keys and intuitive operating program, to comfortably manage the most complex flight manoeuvres efficiently and quickly for increased flight safety. The internal 12-channel GPS receiver enables operations throughout all phases of light, including approaches.

A 4” color flat panel control display unit (FPCDU) is used with the UNS-1. Because the FPCDU is only 3.25 inches deep, it will fit in either the panel or pedestal.

Fuel sensor inputs are accommodated in a variety of formats. Two engines capabilities are standard with, as an option, up to four engines. The UNS-1 communicates with virtually all flight guidance systems, autopilots, and cockpit displays, both analog and digital.

The software features include access to the largest navdatabase in the industry, Flight Planning capabilities include SID/STAR Procedures, Airways, Best Computed Position (BCP) for secondary navigation functions, Auto-Scanning DME-DME-DME, enroute maneuvers such as Direct-To, Heading commands, VNAV, Holding patterns and 3-D approach mode, along with Fuel Management, and optional Frequency Management. Memory has also been allocated for aircraft-specific features for selected aircraft types.

Universal Standard Features of Flight Management Systems

1. Active Matrix Color Flat Panel Display

2. 3-D Approach Mode (RNAV, VOR/DME, TACAN)

3. VNAV

4. Fuel Management (four engines auto fuel flow input)

5. Rho/Rho/Rho and Rho/Theta Navigation

6. ARINC 429 AFIS Interface Compatible

7. Holding Pattern capability

8. Collins Interface
a. Nav-to-Nav mode
b. Bug-Coupled HDG Mode
c. Coupled VNAV

9. Plain Language, Airports, and Nav Names

10. High and Low Altitude Airways

11. SIDs, STARs, Approaches and missed Approach Procedures in Database
12. Capability for aircraft specific performance

13. Crossfill with MS Flight Simulator GPS flight plan

Universal CDU Operations General Procedure Format

DATA ENTRY
A. Data entry is at the cursor location.
B. The cursor may be moved over a data entry field by Line Select [LS] keys, sometimes by the [ENTER] key, or sometimes automatically.
C. Until the [ENTER] key is pressed, the value at the cursor has no effect.
D. Some data entry fields are restricted to numbers only.
E. Waypoint identifiers may be input by direct entry of the Alpha/Alpha-Numeric identifier or by reference number when included on a list.
F. Any selection which will change the active flight plan, guidance of the aircraft, or stored database, requires confirmation by pressing the [ENTER] or [LS] key a second time.

5 CDU COLORS 

A. GREEN-General and secondary data.
B. ORANGE-Optional selections which are available.
C. LIGHT GREEN-The selected option when other options are available.
D. YELLOW-Data pertinent to current Nav Leg or most significant data on page.
E. RED-Failure
KEYBOARD


A. 36 Alpha and numeric keys
B. 11 Functions keys, [MSG], [DATA], [FUEL], [NAV], [FPL], [VNAV], ]PERF], [DTO], [TUNE], [LIST] and [MENU]
C. 6 Control keys, [PREV], [NEXT], [BACK] [+/-], [ENTER] and [ON/OFF DIM]
D. 10 Line Select keys, [LSK-1L] top left [LSK-5R] bottom right.
Universal ROUTES vs FLIGHT PLAN PHILOSOPHY

A. With Universal FMS system, the FLIGHTPLAN is always the “Active” plan you are flying now. When the FMS is turned off, the Flight Plan is cleared.


B. ROUTES are permanently stored groups of waypoints which may be assembled, viewed, edited, or deleted independently of the Flight Plan. Routes are stored in the pilot database for later use.


C. The FLIGHTPLAN way be a copy of a stored ROUTE, and may be assembled, viewed, edited or deleted independently of the stored Routes.


A copy of the FLIGHTPLAN may be stored as a ROUTE through the FPL MENU page. As a route it may be further edited without affecting the FLIGHTPLAN.

POWER ON
	Press ON/OFF key to power up. The system will perform self-tests.
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	After successful completion of self-tests and copyright display, the INITIALIZATION page will be displayed.


	
[image: image2.png]INIT 1/1

DATE
INITIAL PoS 21-MAR-09
I Gps> uTC
N as'35.6 19:36
W73 56.2
STANDARD/EXTENDED

NAV DATABASE EXPIRES.
01-JAN-08 XFILL»

“ACCEPT  FMC VER  603.0








INITIALIZATION
	The “INITIAL POS” displays the Latitude and Longitude and the source. If “<GPS>” is present next to “ID”, the source for the FMS position is the GPS.

Normally GPS is the most accurate source and pressing the line select key next to “ACCEPT” will position the FMS at the displayed coordinates.
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	In multiple FMS installations, a “Xfill” line select key will be available to crossfill initialization data. But on your configuration, “Xfill” is used to import MS Flight Simulator active flight plan.


	


CREATING A FLIGHT PLAN
	Pressing the FPL key will display the first Flight Plan page. The first flight plan waypoint will pre-fill with the nearest airport. The cursor will be ready to accept the next point.
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	Enter the next waypoint YUL with the alphanumeric keyboard then press [ENTER].
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	If the waypoint is acceptable, press [ENTER] again or the ACCEPT line select key
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CREATING A FLIGHT PLAN
	The waypoint YUL is now entered into the flight plan.
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	To remove a waypoint press the adjacent line select key which will bring up an overlay with DEL. 

Pressing the DEL line select key will delete the waypoint.
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	You can type 98 to delete all waypoints next to CYUL

Type 99 to delete all waypoints in the flight plan.
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SAVING A FLIGHT PLAN

	To store a flight plan on the Pilot database, press the MENU key.
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	Press the STORE FPL line select key.
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	A new route may be given a name with up to 8 alphanumeric characters if desired. The name on the route directory will be the first waypoint plus the given name, or the first waypoint plus the last waypoint if no name is entered. The name field is especially useful when 2 routes have the same origin and destination but different routing, Enter (CYSG) and press ENTER. Generally, when creating a flight plan the airport identifier will be prefilled in the first waypoint. The route of flight will be CYQB to CYSG.
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LOADING A FLIGHT PLAN
	Pressing the FPL key will display the first Flight Plan page. The first flight plan waypoint will pre-fill with the nearest airport. The COPY PLT RTE line select key will be displayed. The route from the pilot database may be copied into the flight plan by pressing the appropriate line select key.
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	The routes directory of all existing stored routes may be accessed through the COPY PLT RTE list pages. Listed routes will be in alphabetical order. The [PREV] or [NEXT] keys may be used to move to the page with the desired route.

At the cursor enter the list number of the desired route and press ENTER.
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	The route will be copied and the cursor will return after the last waypoint to enter additional points if desired.
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LIST FUNCTION

	The LIST function allows for direct entry of a VOR, NDB, Intersection, Airway, or GAP. The LIST function begins by using the waypoint above the cursor as the reference point.
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	The LIST function uses a smart search to take all closest waypoints in an elliptical pattern in the current direction of the aircraft’s route of flight and presents them in alphabetical order. 

Press VOR line select key, type the number of the desired waypoint YQB and press [ENTER].
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	The waypoint is placed in the flight plan.
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	Selecting the AIRWAYS line select key will present a list of airways that use YQB as a waypoint. The AIRWAYS selection will not be available when the LIST reference point is not a waypoint on an airway. 

Route of flight calls for V98, enter 3 in the cursor and press [ENTER].
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LIST FUNCTION

	A list of waypoints for airway V98 is presented on four pages.
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	Use the [NEXT] key to move to page 3/4 for selection of OMBRE the airway change over point. 

Enter 6 in the cursor and press [ENTER].
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	All waypoints for airway V98 from YQB to OMBRE are added to the flight plan.
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FLIGHT PLAN CREATION TIPS
The following tips will assist the new FMS user in remembering how to enter the various flight plan components into the flight plan. The information following the flight plan creation tips will cover flight plan creation in detail.
1. Placing a departure airport on the flight plan/route is required for selection of a SID. The FMS may have entered the departure airport into the flight plan.


2. A SID is created through the MENU key.


3. The LIST function requires a reference waypoint. The waypoint prior to or above the cursor position is the reference waypoint.


4. Airways are selected through the LIST function.


5. Placing a destination airport on the flight plan/route is required for selection of a STAR and/or Approach.


6. A STAR and an Approach are selected through the MENU key.


7. A STAR need not be entered for an approach to be selected. Pressing the line select key next to APPR will bring up the available approaches for that airport.


8. When selecting an Approach, always select a Transition for the approach when available.

DEPARTURE SELECTION OF THE SID

	The next step is to enter the SID or if there is no SID at the airport, enter the first waypoint on the route of flight.
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	Press the [MENU] key to display the route menu. 

Press the DEPART line select key.
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	The DEPARTURE 1/1 page will be displayed. Select runway 24L by entering number 4 from the runway list in the cursor then press [ENTER].
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	Select the DORVAL5 SID by entering number 1 in the cursor and press [ENTER]. Select transition if available and press [ENTER] again.

Press FPL and the SID will be linked to the route.
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ARRIVAL SELECTION OF STAR AND APPROACH

	To add a STAR and/or Approach, select the Flight Plan. Then press the ARRIVE line select key.
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	Select the arrival runway, 06, by entering 1 in the cursor field and press [ENTER]. 

If no STAR is available, press [ENTER] to go directly to APPR for selection of the Approach.
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	Select the approach by entering the corresponding number in the cursor and pressing enter. 

If a transition is presented, make the appropriate selection and the arrival is complete.
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	If a transition is presented, make the appropriate selection and the arrival is complete.

Press the FPL line select key to return to the pilot route or flight plan.
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FLIGHT PLAN ANALYSIS AND EDITING
	FPL page 1/7 offers the following information. The “TO” waypoint identified by the “>” sign. When a SID is used for the departure, the first waypoint will reflect a climb to at least 400ft AGL in accordance with standard takeoff procedure. In this case 5000ft AGL.
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	The new SID routing reflecting a runway 24L departure has replaced the old SID routing for runway 06R.

When the SID, Route of flight, STAR, and Approach are linked together to make the flight plan, a common point between each part is required to maintain continuity. When that point doesn’t exist, the FMS places a flashing “NO LINK” in the flight plan to alert the pilot of  the need to edit the flight plan. 
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	To remove the “NO LINK” press the adjacent line select key which will bring up an overlay with DEL. Pressing the DEL line select key will delete the “NO LINK”.
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NOTE: It’s important to review the route or flight plan after linking a SID or STAR procedure to address any “NO LINK” messages that may have been added.
NOTE: At the end of the flight plan a “NO LINK” will separate the last waypoint of a STAR or Approach from the destination airport. This “NO LINK” should not be deleted.
PILOT DEFINED WAYPOINTS

	Pilot defined waypoints can be created in two ways. Pilot defined waypoints can contain up to 5 alphanumeric characters.
The first method to define a waypoint is by latitude and longitude. Using the naming conventions, N56° 00.00’ W37° 00.00’ is named as 5637N. Enter this directly into the flight plan by first pressing the line select key at the desired location and entering 5637N then press [ENTER].
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	The DEFINE WPT page will automatically appear.

Since defining this waypoint is by latitude and longitude, press the line select key 2R to bring a cursor to the North coordinates. 

Enter the coordinates in degrees, minutes, and 100ths of minutes and press [ENTER].

If the coordinates are acceptable, press the ACCEPT line select key.
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	The new waypoint is entered into the flight plan.
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PILOT DEFINED WAYPOINTS

	The second way to define a pilot waypoint is to use radial and distance from a known fix. The known fix can be either a nav waypoint or a previously created pilot waypoint. The waypoint YQB20 is defined as 20 nautical miles on the 300 degree radial from the YQB VOR.
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	Since the waypoint name YQB20 does not exist in the database, when YQB20 is entered into the flight plan, the DEFINE WPT page is presented.

The reference waypoint is YQB, enter this at the REF WPT line select key.
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	The radial and distance are four character fields requiring the inclusion of a tenth of a degree or mile respectively.

Pressing [ENTER] key will command the FMS to calculate a Lat/Long.

If the coordinates are acceptable, press the ACCEPT line select key
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	Accepting the Lat/Long will place the waypoint into the flight plan.
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FUEL PLANNING

The FMS can assist the pilot in managing and forecasting fuel usage. This feature is optional and for best results, fuel initialization should be accomplished before takeoff, but can be done anytime during the flight.
	Pressing the [FUEL] key will access the first FUEL page for initialization of fuel data. The Empty weight displayed here is stored in the FMS configuration module programmed at time of installation. 
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	Use line select key 2L to enter the number of PAX, and line select key 3L for the CARGO weight.

With PAX and CARGO weight entered. The FMS computes the zero fuel weight (ZFW).
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	Total aircraft fuel reserves can be calculated by entry of the ALTERNATE, HOLD and EXTRA fields.
The TOTAL RESRVS are used for FMS fuel management calculations.
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FUEL PLANNING
	Press the [NEXT] key to display FUEL page 2. Flight plan information is imported to this display.

Press the line select key 3L to enter the UTC offset time for the calculation of destination ETA local. 


	
[image: image44.png]FUELFLOW  LBS
ELAPSED

FUEL ONERD
ENDURANCE







	Page 3 will display the current fuel summary information.

To reset the fuel USED, use the right line select key 2R.
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	On page 4 a summary of aircraft weight information is displayed along with specific range and other information.
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	FUEL page 5 displays the fuel flow inputs received from each engine, and totals used.
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DESTINATION/ALTERNATE FUEL PLANNING
	Fuel page 2/5 will allow planning to an alternate destination. The “TO” field displays the flight plan destination as the default. To calculate a “what if” scenario to an alternate destination, press line select key 2L to place the cursor over the “TO” field. Manually enter the alternate ICAO identifier or press the [LIST] key to access the airports list with distances from present position. Choosing an alternate airport from the list will return to the fuel 2/5 page and (A) will indicate alternate airport calculations.

Alternate calculations are based on the aircraft fuel consumption first to overhead the destination airport then to overhead the alternate airport. Fuel on board overhead the alternate, endurance, and range is based on present fuel flow. Manual fuel flow and manual groundspeed may be entered by using line select keys [1L] and [1R] for planning purposes and may be deleted by exiting the fuel pages.
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NAVIGATION DISPLAYS

	Press the [NAV] key to display NAV page 1. During normal navigation, only two NAV pages are displayed. When needed, additional pages are added as in the case when approach mode is active.
The current NAV leg from CYUL, CRS058° to the leg terminator 5000 feet is displayed as it would appear prior to take off. 
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	In flight, NAV page 1 will display the FR (from), TO and NX (next) waypoints with bearing, distance, time remaining, and estimated time or arrival in UTC for the next waypoint.

Time, bearing, and distance may not be available for floating waypoints.

This display also shows XTK (cross track) which defines actual aircraft position right or left of course centerline. The (E) designates the FMS being in the enroute phase of flight. TKE (track error) is displayed in degrees right or left of the centerline bearing. Wind information includes HEADING or TAILWIND and wind direction and speed.
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	NAV page 2 displays the FMS Best Computed Present Position, the “Q” or quality factor of the FMS position, and the most significant NAV sensor(s) currently used.
UPDATE SENS, HOLD POS and SENSORS are not implemented. 
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FMS HEADING MODE
	Press [NAV] to return to the nav display. Departure control directs, “turn left heading 150°, radar vectors for traffic.” To accomplish this within the FMS, simply press the HDG line select key. The CMD HDG overlay will be displayed and the cursor will be filled with the present aircraft heading.
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	If a clearance is received to turn left or right “X” degrees, this may be accomplished by pressing the “L” or “R” key while the cursor is over the CMD HDG data field. Enter 150 at the cursor and press [ENTER]. 

If only 150 is entered, the FMS will take the shortest turn direction to get to 150°.
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	HDG SEL mode will be displayed below the NAV page header. The NAV page will display NO INTCPT or INTERCEPT in the overlay window indicating that this heading will intercept or not the current NAV leg. 
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FMS HEADING MODE
	If INTERCEPT is not selected, the FMS will continue to fly CMD HDG mode indefinitely. Having just been switched to center, we receive clearance to resume normal navigation. Pressing the INTERCEPT line select key will cause the FMS to fly CMD HDG until intercepting the original flight plan route.

If CNCL HDG is selected, the FMS will automatically set up a 45° intercept to the current NAV LEG. When close enough for capture, the FMS will make a smart turn onto the current NAV LEG.
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Those aircraft with interactive heading bug can enter the desired heading by first selecting the HDG line select key, then turning bug to the desired heading. The aircraft will follow in the same manner as if the flight director heading mode were used.
CRUISE PERFORMANCE
	When airborne, by pressing the PERF line select key, the performance (PERF) Page 1/1 will provide a synopsis of in flight information found on the fuel and flight plan pages. Manual entries may not be made on this page.
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NOTE: Aircraft with performance databases will have more than one PERF page, but page one will not change. Use of the performance database is covered later.

MANUAL LEG CHANGE OPERATION

	Manual leg changes can be made from the NAV page 1. To change the leg, press the line select key adjacent to the FT or TO fields as desired.
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	When the line select key is pressed, the display will show a list of current flight plan waypoints for selection. Enter the number for the new TO waypoint and press [ENTER]. In lieu of using waypoint numbers from the listing, any waypoint name can be entered, whether it’s in the flight plan or not, by using the [LIST] function or typing the name in directly.
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HOLDING PATTERN

The FMS will define holding patterns, determine holding pattern entry procedures, and fly holding patterns. The features include holding patterns in the SID, STAR, or approach database where applicable.
	The automatic holding pattern feature of the FMS is accessed from the NAV page using the MNVR line select key.
The MANEUVER page allows access to the HOLDING DEFN line select key.
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	The HOLDING definition page is displayed, and the FIX is pre-filled with THIBO, the missed approach holding waypoint. Since the clearance is to proceed to YQB and hold as published, press the line select key adjacent to FIX, line select key 1L, to allow entry of YQB.
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	YQB can be entered with the alphanumeric keys, from the list key, or from the flight plan list provided.
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HOLDING PATTERN

	To edit the holding pattern inbound radial (INBD), use the adjacent line select key to activate the field and press [ENTER] following the entry of the holding pattern inbound course.

 The DIR field in the course outbound. The TURN direction is defaulted to the standard right turn but can be changed.
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	Time is defaulted to 1.0 minutes but alterable as needed.

By pressing the DIST line select key, distance can be used for leg measurement in lieu of TIME.
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	When completed, the entry procedure is determined for holding pattern entry. If the holding fix is a flight plan waypoint, the holding pattern will be entered into the flight plan by pressing the “ARM HOLD” line select key. Pressing this key will allow the aircraft to fly the active flight plan and then automatically activate the holding pattern when reaching the holding FIX.
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HOLDING PATTERN
	If clearance is received to proceed from present position (PPOS) direct to the holding fix, the DTO HOLD key may be used.

Prior to reaching the hold, pressing DISARM HOLD line select key will cancel the hold and aircraft will continue on the flight plan.
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	The holding pattern will be presented in the flight plan as waypoint (HOLD). Above (HOLD) is holding information. The arrow designates holding pattern turn direction.
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PROCEDURAL HOLDING PATTERNS

When holding patterns are part of a published procedure (SID, STAR or Approach) they are stored in the navigation database. By linking the procedure into the flight plan, any holding patterns that are part of the procedure are included at the designated holding fixes. Holding patterns are identified by ARINC 424 as HA, HF, and HM leg types. They are all defined in the same manner except for the type leg terminator. The FMS will fly each of these legs as follows:
HA (Hold to an altitude terminator) – The aircraft will stay in the holding pattern until the specified altitude is reached, then a sequence to next leg will occur the next time the aircraft crosses the holding fix. HA type holding is generally found in SIDs.

HF (Hold to a fix terminator) – The aircraft will sequence to the next leg after crossing the holding fix the second time. HF holding patterns are usually used as course reversals in lieu of procedure turns.

HM (Hold to a manual terminator) – The aircraft will remain in the holding pattern until an action is taken by the pilot to depart. HM holding patterns are most commonly found at missed approach holding fixes and are the only type of holding patterns the pilot can program manually.

	The letters HLD, preceded by a turn direction arrow and followed by the inbound course designates the holding pattern.
Depending on the inbound course to the hold, the FMS will enter the pattern using a direct, teardrop, or parallel entry, per standard procedure.
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On advanced EFIS, holding patterns are displayed on the EFIS map. When the pattern is not yet active, a holding icon is displayed oriented in the proper direction.

Maneuvers
	In the MANEUVER page, the PROCEED line select key is now available. Pressing this function will cause the FMS to continue the hold until crossing the FIX, then will proceed on course as the flight plan directs. Hold can also be exited with a DTO command or the HDG mode. HDG mode may require a manual leg change to allow a leg intercept.
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	Once PROCEED has been pressed, the CONTINUE HOLD prompt will be available on the MANEUVER page. This option will continue to display until the HOLDING FIX is sequence for the final time.
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DIRECT TO OPERATION (DTO)

Proceed present position direct to the BEAUCE VOR. To do this press [DTO] to access the “DIRECT TO” function.

	The DTO page will show our current flight plan waypoints and if we wanted to proceed direct to any one of them, we would select that number from the list. The FMS will automatically calculate the shortest direction to turn to the selected waypoint. If a different turn direction is desired, line select keys are available to specify turn direction.
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	In this case, BEAUCE VOR is an off-flightplan waypoint, so we could type the identifier directly VLV or press the LIST key. 
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	The FMS will prompt for the NX (next) waypoint. If there is a flight plan waypoint that follow VLV, enter is as next. If there is no next waypoint, press the [ENTER] key to proceed to the NAV page.
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VERTICAL NAVIGATION OPERATIONS

Nine waypoints are available under the VNAV function. The VNAV page will display the vertical speeds required based on present ground speed to obtain the target altitudes at the VNAV waypoints. It will also display Top Of Descent (TOD) if a target vertical speed is entered.

Aircraft deviation from the vertical flight path is output to the flight guidance system vertical deviation indicator. The VNAV pointer is driven to a scale of 250 feet per dot.

Enroute VNAV profiles may be flown on many aircraft while coupled to the flight Guidance System (FGS). The FMS computes a Vertical Pitch Command that is recognized when VNAV is selected on the FGS Mode Select Panel.

The VNAV mode will be exited and all vertical waypoints will be canceled if any of the following conditions occur while n the VNAV mode :

· ADC altitude becomes invalid

· ADC altitude is not baro-corrected below 18,000 feet

· ADC is deselected

· A manual altitude is entered

· POSITION UNCERTAIN message appears

· Selected Cross Track Mode is activated

· Cancel VNAV line select key is activated

· Cross Track deviation becomes greater than 12.5 nm

· Enroute FPL gap is encountered

· Enroute/Approach VNAV waypoint gap is encountered

If any of the above occur prior to entering a VNAV leg, the VNAV page will not be canceled and the VNAV data on the page may be used for planning purposes.

Should any target vertical speed value be rejected, a message will be displayed at the top of the path VNAV page giving the reason.

VNAV provides for a complete over fly of the descent waypoint prior to descent and a level off prior to the level off waypoint.
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VERTICAL NAVIGATION OPERATIONS 

	Press [VNAV] to display the VNAV definition page. 
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	The descent plan is to cross MAIRE at 7000 feet. Press the TO line select key to change the VNAV TO waypoint.

This list page allows us to select #5 for MAIRE from the list, and press [ENTER].

	
[image: image75.png]RETURN®








	The cursor remains over MAIRE to allow an offset to be entered, if desired. This will move the vertical waypoint. With “-“ the waypoint is moved to a point prior to MAIRE and with the “+” the waypoint is moved after MAIRE.
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VERTICAL NAVIGATION OPERATIONS
	Press the TGT V/S line select key [1R] and enter 1500 and press [ENTER].
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	The computed Top Of Descent distance and FPA flight path angle of 3.53° will be displayed. The CNCL VNV line select key will appear.
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	FMS allow for direct entry of VNAV altitudes in the flight plan waypoints.

Waypoints selected and their altitudes will automatically appear on the VNAV page.
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VERTICAL NAVIGATION OPERATIONS
	VDEV and an indication of deviation, in feet, above or below the programmed flight path will replace the TOD. The HSI vertical deviation indicator will display the deviation if the aircraft is capable.
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The prior restriction to cross MAIRE at 7000 feet is rescinded and clearance to descend at pilot’s discretion is received. Press CNCL VNV and the aircraft is commanded to level off. To still meet the requirements to cross MAIRE at 7000 feet, either re-establish a new TOD with a re-entry of a TGT V/S or use the Vertical Direct To (VTO) feature.
VERTICAL DIRECT TO (VTO)

	On the VNAV cruise or descent page the Vertical Direct To mode is accessed by pressing the VTO line select key.
The VERTICAL TO list page will display a listing of all defined VNAV waypoints. Enter 5 at the cursor to proceed vertically direct to MAIRE at 7000 feet. The display will change back to the VNAV descent Page.
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	The TGT V/S will be the vertical speed required that is displayed when VTO was selected. Pressing CNCL VTO line select key at any time will cause the mode to cancel and VNAV displays will go invalid.
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ARRIVAL PROCEDURES

Using the FMS during approaches is discussed in detail in the Advanced FMS section. The following is a brief overview of the arrival.
	Within 50nm of the runway threshold, the ARM APPR line select key is available. Pressing ARM APPR will present the TUNE APPR line select key. When thirty nautical miles from the threshold the system will auto arm the approach, and line select key 3R will indicate TUNE APPR if the nav radio is not already set to the correct frequency. Pressing TUNE APPR will tune the radio to the approach reference facility then change to ACT APPR. 
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NOTE: Manual Approach activation is not recommended. Pressing the ACT APPR line select key will result in deletion of the approach transition and prior waypoints, with an approach leg consisting of INBOUND and the first waypoint following the approach label being presented. Use of manual approach is covered in the Advanced FMS section.
APPROACH ACTIVATION

Approach activation is characterized by two changes in the interface to the aircraft Flight Guidance System and EFIS or flight instruments. The FMS will output expanded left/right deviation signals and pseudo glideslope, and the XTK (T) (Terminal) change to XTK (A) (Approach) changing HIS scaling to .3nm full scale deflection.
ENROUTE TO APPROACH VNAV
If the aircraft is performing a flight director/autopilot coupled enroute VNAV leg to the approach FAF, a VNAV disconnect may occur when the approach activates before the FAF, or is manually activated by the pilot. This automatic VNAV disconnect is intentional, and provides protection from a sudden pitch-over or pitch-up to capture the final approach glide path. In these cases the flight director will automatically down-mode from VNAV to PITCH HOLD mode. It is strongly recommended that enroute VNAV be terminated prior to the approach activation point (the waypoint associated with the approach label) and the aircraft assume a level flight attitude below the approach glide path before approach activation.

	APPR ARMED is now displayed at the top of the NAV page, the ACT APPR line select key will appear. Using ACT APPR function to manually activate the approach is used when the aircraft is being vectored for the approach and is discussed in the Advanced FMS section.
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	When the FMS goes into approach active mode, a third NAV page is added and the lower section of the Nav page will show VDEV and VSR information. The VDEV will now emulate a glide slope i.e. deviation will decrease as you “Fly into the path” and then give you a guidance down to the runway.

At the FAF (Final Approach Fix), the CNCL APPR option line select key will automatically change to MISSD APPR option.
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In the event of a missed approach, the FMS offers the option of flying the missed approach procedure through the FMS. All “Missed Approach” waypoints (MAXX to RWXX) and “Missed Approach” holding waypoints are automatically designated as “Fly Over” waypoints. 

In either case, when you press MISSD APPR, line select key, *EOA* is deleted from the NX line of the NAV page and the first waypoint of the missed approach is entered. The aircraft will continue to the missed approach waypoint followed by the first leg of the missed approach procedure. On aircraft with a go-around mode and a discrete input to the FMS, pressing the go-around button while the MISSED APPROACH option is displayed will accomplish the same task as pressing the MISSD APPR line select key.
	Upon touchdown, the LANDING summary page will be displayed.
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	Press the [NEXT] key for Landing page 2.

Once another function is selected, the LANDING pages cannot be accessed.
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POWER FAILURE PROCEDURES

These procedure are to be followed after electrical power is restored following a power failure or interrupt to the FMS. This may include a simultaneous power loss to the GPS and other nav sensors.
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Power failure for up to seven minutes

If the time span is less than seven seconds, the FMS, with no input from the operator, will power up and display the same page that was in view prior to the power interruption.

If the time span of the power failure exceeds seven seconds but less than seven minutes, in the ground mode, depress the [ON/OFF] key if needed and a POWER FAIL page will be displayed. In the flight mode, the FMS will automatically power up and a POWER FAIL page will be displayed. In either case, the remainder of this procedure remains the same.

· Press the [NAV] key to access Nav page 2, Check the FMS position and navigation sensors.

· If the position is reasonable and GPS is in NAV, check NAV page 1 to verify correct NAV leg.


· Monitor GPS position until aircraft is back on track and the WIND on Nav page stabilizes.
Power failure over seven minutes

The following procedure should be applied when electrical power is restored or if the system is turned on in flight for the first time.

This procedure takes into consideration that the GPS will eventually find the aircraft’s position. The time required for this to happen depends on how long the system was without power and how far the aircraft has flown from the shut down position of the FMS. The GPS will use its Almanac data and its last known position to acquire satellites.

· Press the [ON/OFF] key. The system will run through the self-test and then display the Initialization page. The latitude/longitude will be the coordinates displayed at the time of power loss.


· Wait for the <GPS> to appear in the ID field, press ACCEPT line select key to accept the GPS position for initialization.


· Once the system is initialized and the FMS position is accepted. Press [FPL] key and re-enter the flight plan. The flight plan will not be found intact. It may be necessary to do a manual leg change on NAV page 1 to insure the aircraft will rejoin the desired flight path as smoothly as possible. The FMS will begin navigating immediately.


· Monitor the FMS position until aircraft is back on track and the WIND on Nav page stabilizes.


· Previously entered fuel data under the [FUEL] function key will not be found intact.

SYSTEM SHUTDOWN PROCEDURE

Press the [ON/OFF] key. In the overlay, press OFF line select key. The FMS will shut down by the normal shutdown method before removing power from the FMS by turning off the avionics master switch or the aircraft batteries. Failing to do so will place the FMS in a power failure mode.

PLEASE INCLUDE THIS ON YOUR CHECKLIST

FMS REMOTE TUNE

	On aircraft with remote tuneable radios and, in some cases, the need for a remote tune unit (RTU), the FMS can be used to tune radios.
Press the TUNE function key to bring up the TUNE page.
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	To pre-program frequently used frequencies, use the [NEXT] or [PREV] keys to move to preset frequencies. 

Enter the desired frequency and press [ENTER]
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	The frequency ACT or activation field will, when a frequency is entered, tune the selected radio.

Enter the desired frequency and press [ENTER] key. The radio display will reflect the new frequency.
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	To use the preset frequencies, enter the desired preset line number (1 - 4) and press [ENTER].
The selected frequency will appear in the ACT field and be tuned. The frequency previously in the ACT field will move to the RCL or recall field.
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DATA FUNCTION PAGES

	DATA page 1 is the database menu page. It allows access to the Navigation database, Pilot database, and DTU operations. 

NOT ALL FUNCTIONS ARE AVAILABLE IN THOSE PAGES AND WE HAVE NOT CREATED SEPARATED DATABASES FOR THE NAV AND PILOT DATA. ALSO DISK FUNCTIONS ARE IMPLEMENTED BUT THEY ARE FICTIONAL.
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	To interrogate the contents of the navigation database, press the “NAV DATA” line select key.
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	The DATA / NAV page allows access to airports and waypoints by identifier, SIDs, STARs, APPROACHES, RUNWAYS, and AIRWAYS. The active database region and its expiration date are displayed.

By entering an ICAO identifier, into the WPT IDENT field, the database information will be displayed.


	
[image: image95.png]EXP
REGTON

=1 eatonay RETURN-





	For identifiers with more than one waypoint, use the [NEXT] or [PREV] key to cycle through the pages.
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DATA FUNCTION PAGES

	To access SID, STAR, APPROACH, RUNWAY, or AIRWAY, first select the appropriate line select key then enter the ICAO identifier.
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	The runway database includes length, magnetic course, and elevation.
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	The Navigation Database includes ILS, GLS, LOC, BC, GPS, RNAV, VOR, and NDB approaches.
ILS facilities (frequency, ident, LOC position, GS position, and inbound course) are included in the approach database.

Use the [NEXT] or [PREV] key to cycle through approaches waypoints.
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DATA DISK FUNCTIONS
	Press the [DATA] key, then press the DISK line select key to access the DTU functions.
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	The DISK MENU page provides line select keys for access to DISK CONTENTS, DISK LOAD, PLT DATA SAVE, and FORMAT DISK. The DTU is also used for maintenance functions such as START DATA RECORDING, MAINT DNDL, and FLIGHT LOG.

The disk format function is available for the reuse of disks when saving pilot data.
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NAVIGATION SENSORS
	DATA page 2 is the sensor summary page. The status of all sensors is displayed here. Access to sensors for control and more detailed information is also through this page.
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POSITION SUMMARY PAGE

	DATA page 3 is the position summary page. FMS position may be compared to another long range sensor listed by pressing the appropriate key.


	
[image: image103.png]





	The difference between the two sensors will be computed and displayed.


	
[image: image104.png]






MESSAGE (MSG) FUNCTION

A message annunciator on the instrument panel or EFIS along with flashing MSG in the upper right corner on the FMS display will announce the presence of a new message on the FMS page.

	Messages displayed on the message page will be color-coded. The specific color will depend on FMS display configuration. A message presented for the first time will be in either white or amber. Some messages will drop off after the first interrogation of the message page.
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SYSTEM MESSAGES

TOP OF DESCENT ALERT – Estimated time to TOD is less than two minutes.
VERTICAL WAYPOINT ALERT – This message appears approximately 15 seconds prior to a VNAV mode vertical leg change. The WPT and MSG Annunciator on the instrument panel flash, along with the FMS MSG light. Pressing the MSG key will change the flashing WPT to steady, turn off the MSG light, and show the VNAV WPT ALERT message.
WAYPOINT ALERT – The aircraft position is within 15 seconds of a leg change while enroute, (or 5 seconds while using approach procedural legs) prior to the TO waypoint. The MSG light will not illuminate for this message. The instrument panel WPT Alert Annunciator will illuminate to alert the pilot of an impending leg change.

VNAV ERROR MESSAGES
The following error messages will appear on the VNAV page whenever an invalid entry us made in TGT V/S or altitude data fields.

V/S TOO HIGH – Value exceeds 6000 fpm or maximum flight path angle programmed in configuration module.

V/S TOO LOW – Entered value is less than minimum required value.

LEG RESTRICTION – The FMS is on a Procedure turn, VECTOR or other floating leg type.

XTK TOO HIGH – Current Crosstrack is > 12.5nm.

CLR SXTK – Aircraft is flying a selected Crosstrack distance prior to VNAV activation.

FPA TOO STEEP – Flight path is steeper than maximum FPA in configuration module.

ADVANCED FMS OPERATIONS

APPROACHES

The FMS is approved for a variety of approaches. The approach capabilities of a specific installation depend on the installed sensor suite and the interfaced aircraft flight guidance system. 

Most navigation systems are point-to-point navigators and simply fly one leg type; track-to-fix. This is adequate for most enroute navigation; however, departures and arrivals require more. Standard Instrument Departure (SIDs) and Standard Terminal Arrival Routes (STARs) consist of procedural legs that begin and end at prescribed locations or conditions. A procedural leg has two parts: a leg path and a leg terminator. The path of these legs can be flown along a heading, a course, a great circle path, or even a constant DME arc. The termination of a leg can occur at a specific geographic fix, at a VOR radial crossing, or when the aircraft attains a certain altitude. The FMS will fly the different procedural leg types as defines in ARINC 424, of which SIDs and STARs are comprised.

APPROACH DATABASE

FMS approaches can only be executed when the approach is defined in the FMS navigation database. This navigation database includes Navigation-sourced approaches for all runways, including circling approaches. There include GLS ILS, LOC, BC, GPS, RNAV, VOR, VOR/DME and NDB approaches.
Some different waypoint naming conventions will be seen when approaches are examined. The following are examples of enroute, terminal, and approach waypoints.


YUL
Typically a navaid, e.g., the YUL VOR (or NDB)


MAIRE
A pronounceable 5 letter intersection name


YUL45
A 45 DME fix from the YUL VOR


21YUL
A 121 DME fix from the YUL VOR

Approaches may be constructed using enroute waypoints and navaids, but they will generally contain terminal waypoints as well. Terminal waypoints are maintained in a database file associated with a particular airport. Example of approach waypoints are:

FF26

Final Approach fix for runway 26


OM26

Outer marker for runway 26


MM26

Middle marker for runway 26


CF26

Final approach course fix for runway 26


RW26

The threshold coordinates on Runway 26


MA26

Missed approach point for runway 26

NOTE: All approaches have been imported from Flight Simulator X Scenery files.

LOCALIZER BASED APPROACHES
Approved ILS approaches may be flown only in aircraft equipped with NAV to NAV compatible EFIS/FGS (Flight guidance system). On all approaches make sure the desired approach is part of the flight plan. When 50 nm from the destination airport the ARM APPR line select key will become available. Pressing the ARM APPR line select key at this time will cause the FMS to tune the VHF NAV to the ILS frequency or prompt the pilot to manually tune the frequency in aircraft without auto-tune. If the pilot has not armed the approach by 30 nm from the destination airport, the approach will arm automatically. With automatic ILS approach activation, the FMS, EFIS/FGS will fly the entire approach transition including DME ARC’s, PROCEDURE TURNS etc. unless edited out of the active flight plan. 
When the aircraft proceeds inbound and sequences to the approach label *ILS24L*, the approach will automatically be activated. Anytime the approach is activated, the FMS, EFIS/FGS is guided by the ILS LOC/GS, NAV/RADIO signals and the FMS APPR annunciator will illuminate. ATC may assign vectors to intercept the final approach course. In this case press the ACT APPR line select key. The FMS will display the CMD HEADING MODE. Advanced EFIS aircraft have an interactive heading bug use the HIS heading bug to guide the aircraft. When within 90 degree of the inbound course, select INTERCEPT line select key. Most advanced EFIS aircraft require the GS approach mode to be armed before the FMS will do a NAV to NAV transfer and capture the inbound course. The aircraft will intercept the final approach course and complete the approach.
GPS APPROACHES
The Global Positioning System (GPS) supports non-precision GPS overlay and GPS stand-alone Approaches and, with the aid of Differential GPS (DGPS), will provide the accuracy, integrity, and assured continuity of service for precision GPS approaches (GLS). In order to fly today’s GPS Approaches the following conditions must met :
1) UNS GPS or other RAIM capable GPS sensors are installed.


2) Approach must be approved as a GPS Approach.


3) RAIM (Receiver Autonomous Integrity Monitoring) is available at the FAF at ETA.


4) GPS integrity monitor annunciator and CDU messages are operational.


5) Any required alternate airport must have an approved instrument approach procedure other than GPs or Loran-C operational at alternate ETA.


6) For GPS approaches, a GLS 1250 is required.

Review Aeronautical Information Manual (AIM) for complete GPS approach procedures.

For approved FMS operations there is a provision for monitoring GPS accuracy known as RADIO Based Monitor. As long as the GPS has at least four satellites with correct geometry and is in the NAV mode, the FMS can compare this position with the DME position and if it meets required parameters, the integrity annunciator light will not illuminate. RADIO Based Monitoring can be used for non-precision approaches if the required conditions are met and RAIM, based on satellites in not available. This procedure is transparent to the user with no message being provided in the procedure is in use.

RAIM must be available until reaching the final approach fix (FAF). If RAIM is lost after the FAF, a five-minute coast time is permitted to complete the approach. Te lost of GPS RAIM after the FAF for the five-minute cost time is transparent to the user with no message being sent to the user if this situation is entered. The FMS will provide a GPS integrity warning to the pilot if the satellite criteria for a GPS approach are not met.
With the advent of WAAS (Wide Area Augmentation System) and LAWS (Local Area Augmentation System), GPS accuracy is enhanced to the point where both vertical and horizontal guidance is provided. With this enhanced accuracy, precision GPS approaches are possible.
NOTE: MV does not include or support WAAS or LAWS GPS performance in the simulator.

[image: image106.emf]

	First create a flight plan CYQB-YSC-CYQB. While on FPL page, press [MENU] key then ARRIVE line select key. Select runway 24. Press the [ENTER] key or the adjacent line select key to move the cursor down to the APPR line. Select GPS 24 approach with BODPO APPR Transition. Press FPL line select key then edit out the flashing “NO LINK”.
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	Press the [NEXT] key to display FPL page 2
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ARRIVAL PROCEDURES
	Within 50nm radius of the runway threshold, the ARM APPR line select key will become available. If the approach is not armed manually, it will automatically ARM when within 30nm radius of the airport.
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	In the event of a missed approach, the UNS-1 offers the option of flying the missed approach procedure through the FMS. All “Missed Approach” and “Holding” waypoints are automatically designed as “Fly Over” waypoints.
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	When the MISSD APPR line select key is pressed or, on many aircraft, the go-around button is pressed, the first waypoint of the missed approach procedure is automatically entered into the NX field.
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FMS APPROACHES

Using the FMS to fly approaches requires the pilot to have a good understanding of what the FMS needs in order to accomplish the pilot requirements. The following will give guidance as to how to use the FMS within the complex ATC approach environment.
APPROACH SEGMENTS

The FMS divides the approach into three segments or parts, the transition, the approach, and the missed approach.
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The transition is the maneuvering segment of the approach. It allows for the alignment of the aircraft to fly the approach portion. The approach may have more than one transition and includes no pt (procedure turn), arcs, procedure turns, and holding patterns in lieu of procedure turns. Waypoints in the transition may be edited in the flight plan without affecting the approach segment. It is recommended that an approach transition, when available, always be inserted into flight plan. For some approaches, not selecting a transition can result in missing the required procedures to fly the approach correctly.
APPROACH SEGMENTS
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The approach segment is the portion that will bring the airplane to the lowest point where a landing can be made if visibility permits the runway environment to be seen. It begins at the approach label and ends at the end of approach (EOA) label. The approach will include (RW), if the threshold is co-located with the missed approach point. Many approaches will include a fix approximately 3nm outside the FAF known as a capture fix (CF). All waypoints inside the labels, and the labels themselves, should not be edited in any way or the approach will become invalid. The waypoints will remain, but, the approach will not arm nor activate and will be flown as terminal waypoints. To restore the use of the approach segment once the approach segment edited, the pilot must return to the ARRIVE page of the flightplan menu and re-enter the approach.
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APPROACH SEGMENTS

The missed approach will be activated if the MISSED APPR line select key is pressed or, on many aircraft, the go-around button is pressed. The MISSED APPR line select key becomes available following passage of the FAF and remains available even if the missed approach point is over flown. The missed approach portion can be edited without consequence.
APPROACH ARM

At the time the FMS or the pilot arms the approach, several changes occur. The Crosstrack changes from enroute (E) to terminal (T) to indicate the CDI scaling sent to the EFIS or, analog flight instruments to terminal (1.0 nm full scale deflection per TSO 129), the FMS circle of position (COP) boundary limits change, the GPS horizontal integrity limits (HIL) change to terminal, and the FMS does a RAIM prediction, if GPS will be used.

APPROACH ACTIVE
When crossing the waypoint associated with the approach label and the approach goes active, again several change occur. The Crosstrack changes from terminal (T) to Approach (A), to indicate the CDI scaling sent to EFIS or analog flight instruments changes to approach (0.3nm full scale deflection per TSO 129), the FMS COP boundary limits change, GPS horizontal integrity limits (HIL) change to approach, and the FMS deselects any nav sensor not within approach tolerances.

FMS ARRIVAL SEQUENCE OF EVENTS

Parameters within the FMS change depending on the phase or mode of flight and changes between flight modes trigger certain events. The following will describe those parameters and events.

Enroute (E)

Enroute flight mode is anywhere outside the Terminal area. 

Terminal (T)

The Terminal flight mode takes effect when the ARM APPR line select key is pressed. The ARM APPR line select key becomes available when the aircraft is tithing 50nm radial distance from the destination airport and an Enabled approach is entered into the flight plan. The terminal mode automatically comes into effect when within 30nm of the destination airport or the ARM APPR line select key is pressed. An enabled approach need not be entered into the flightplan for the FMS to go into the Terminal mode at the 30nm point. If the MISSD APPR or CNCL APPR line select key is pressed following an Enabled approach, the FMS will return to the Terminal flight mode. 

Approach

The FMS will only go into Approach flight mode for Enabled approaches. Approach flight mode will occur automatically when crossing the waypoint associated with the Approach label and when approach activation criteria are met. Manual approach activation can be initiated anytime after the approach is armed.
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APPROACH ACTIVATION
Approach activation is characterized by two changes in the interface to the aircraft flight guidance system and EFIS or flight instruments. The FMS will output expanded left/right deviation signals and pseudo glideslope, and the HIS or EHSI scaling will change to .3 nm full scale deflection. Two sets of criteria exist for Approach Activation.
AUTO APPROACH ACTIVATION

When flying the full procedure is required or course guidance is provided to the Approach label point, auto-activation will occur as aircraft nears the approach label. Auto approach activation is preferred over manual activation and occurs when following criteria are met:
· The Approach is armed.

· The aircraft is less than 2 nm from the FAF or sequenced onto the first leg of the flight plan after the approach label.

· Track Angle Error (TKE) is less than 15 degree.

· Cross Track Deviation (XTK) is less than .3nm.

MANUAL APPROACH ACTIVATION

Manual approach activation facilitates using ATC radar vectors to intercept the final approach course. The ACT APPR line select key allows immediate approach activation. Pressing the ACT APPR line select key, sequences all intervening waypoints between the aircraft and the first leg of the flightplan after the approach label.

PSEUDO GLIDESLOPE
The vertical flight path or pseudo glideslope is determined by a set of criteria and there are some exceptions to the general rules. Much of these criteria are under review and changes occur on an irregular basis.
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First, a hard altitude is established at the final approach fix and a point ~50 feet over the runway threshold (or threshold crossing height) is calculated. Between these two 3 dimensional points a line is drawn, the calculated vertical path or pseudo glideslope. The FMS will present this flight path in the same manner as your aircraft instruments would present an ILS glideslope. The difference is that it is a FMS calculated glideslope (pseudo glideslope) not an external VHF glideslope. Thus, non-precision minimums still apply. In other words, if the pilot could calculate the exact rate of descent for the aircraft’s airspeed from the FAF to the runway threshold, he would have what the FMS calculates as the pseudo glideslope. Frequently this calculated vertical flight path is extended to a fix before the FAF called a capture fix (CF). The vertical flight path may extend above the charted capture fix altitude. In this case, the pilot should fly the charted capture fix altitude until intercepting the calculated vertical flight path.
GLOSSARY
AC – Advisory Circular (FAA)

ADC – Air Data Computer, provides True Air Speed (TAS) and altitude. Below 18,000 ft. the altitude has to be baro-corrected (by the pilot) by adjusting for the local barometric pressure reading. Above 18,000ft, a pressure of 29,92 in of mercury is utilized.

ADS – Air data sensor

ADF – Automatic direction finder

ADI – Attitude Display Indicator

AFCS – Automatic Flight Control System

AFIS – Airborne Flight Information System
AGL – Above Ground Level

AHRS – Attitude Heading Reference System

ALS – Approach Light System

ALT – Altitude, expressed in feet

ANT – Antenna

APPR – Approach

ARINC – Data interface format is an abbreviation for “Aeronautical Radio, Inc.”

ARPT – Airport

ARTU – ARINC Radio Tune Unit

ASR – Airport Surveillance Radar

ASU – Antenna Switching Unit

ATC – Air Traffic Control

BCD – Binary Coded Decimal

BCP – Best Computed Position; as determined by UNS-1

BNR – Binary

BRG – The bearing from the aircraft’s present position to the waypoint.

CDAC – Central Air Data Computer

CAS – Calibrated Air Speed

CPU – A Computer’s Central Processing Unit

CRT – Cathode Ray Tube

DA – Decision Altitude, measured above MSL

DADC – Digital Air Data Computer

DATE – Date in Day-Month-Year format

DEXP – Date of Expiration of stored navaid Database

DF – Direction Finder

DH – Decision Height, measured AGL

DIFF – The difference between the FMS best computed position and the selected sensors position. Difference is shown in degrees, minutes and tenths of arc minutes latitude and longitude.

DIS – The Great Circle Distance, in nautical miles, between the aircraft’s present position and the TO waypoint.

DIST – The received DME distance in nm from the VOR to the aircraft’s present position

DME – Distance Measuring Equipment

DP – Pressure Differencial
DR – Dead Reckoning

DRIFT – Drift angle in degrees left (L) or right (R) of the aircraft heading (caused by wind)

DTO – Direct-to

DTU – Data Transfer Unit

EAS – Equivalent Air Speed

EFIS – Electronic Flight Instrument Systems

EMI – Electromagnetic Interference

EOA – End Of Approach

ERP – EFIS Radar Panel

ESAD – Equivalent Still Air Distance, distance aircraft has flown through air mass eliminating the effect of wind.

ETA – Estimated Time of Arrival at the destination. This is based upon the present time and the current ground speed over the flight planned route.

ETE – Estimated Time Enroute, in hours and minutes, to the destination, this is equal to the distance to go divided by the groundspeed.

FAF – Final Approach Fix

FBW – Fly-By-Wire

FGS – Flight Guidance System

Flight Plan – A one-time collection of waypoints, headings and the information valid for only that one flight. This is a contrasted to a “Route” which is the normal and usual route taken between two points. The route is stored in the UNS-1’s memory and is recalled to become the Flight Plan for the trip to be flown. During a flight, a Flight Plan may well be altered (e.g. a VOR is added, an intersection is deleted, etc.) without affecting the original data in route storage. As these changes are normally temporary and valid for that flight, the Flight Plan with the changes will not be stored at the completion of the flight. A flight plan may consist of one or more routes selected from the route “catalog”.

FMS – Flight Management System

FPA – Flight Path Angle (glideslope) in degrees required for the approach segment between the FR and TO waypoints (current leg)

FPL – Flight Plan

FREQ – Frequency

G/S – Glide Slope; associated with instrument Landing System (ILS)

GLS – Global Positioning Landing System, GPS precision approach
GMT – Greenwich Mean Time; time in Greenwich, England expressed in hours and minutes in a 24-hour format.

GPS – Global Positioning System (satellite navigation)

GPWS – Ground Proximity Warning System

GS – Ground Speed; distance traveled divided by flight time. Express in nautical miles per hour (knot)

HDG – Heading being used by the navigation computer

HGD IN – Heading received by the navigation computer from the available sources. Input may be magnetic or true.

HF – High Frequency 

HSI – Horizontal Situation Indicator

HUD – Head-Up Display

IAF – Initial Approach Fix

IAS – Indicated Air Speed

ICAO – International Civil Aviation Organization

IFR – Instrument Flight Rules

ILS- Instrument Landing System

IM – ILS Inner Marker

INS – Inertial Navigation System

INT – Intersection

IP – Initial Point

IRS – Inertial Reference System

ISA – International Standard Air (temperature)

ISS – Inertial Sensor System

Jeppesen – Manufacturer of navigation aid/data databases.

LDA – Localizer-type Directional Aid

LF – Low frequency

LFR – Low frequency Radio Range

LMM – Locator at Middle Marker

LOA – Loran C Operating Area

LOC – ILS localizer

LOM – Locator at Outer Marker

Loran C – Long Range Navigation; navigation systems presently limited to the Northern Hemisphere. Excellent long and short-term accuracy with periodic variation affecting short-term position sensing.

LRU – Line Replaceable Unit
LSB – Least Significant Bit

M – Mach number, supplied to the UNS-1 by the air data computer

MAA – Maximum Authorized (IFR) Altitude

MACH – Speed of sound

MAP – Missed Approach Point

MCA – Minimum Crossing Altitude, measured above MSL

MDA – Minimum Descent Altitude, measured above MSL

MEA – Minimum Enroute (IFR) Altitude, measured above MSL

MFD – Multi-Function Display

MM – ILS Middle Marker

MOCA – Minimum Obstruction Clearance Altitude, measured above MSL

MRA – Minimum Reception Altitude, measured above MSL

MSL – Mean Sea Level

MTBF – Mean Time Between Failure

NAT-MNPS – North Atlantic – Minimum Navigation Performance Specification

Navaid – Navigation Aid.

NCU – Navigation Computer Unit

NDB – Non-Directional Beacon

NM – Nautical Miles designator

NMS – Navigation Management Systems

NX – The next waypoint on the flight plan

OM – (ILS) Outer Marker

PAR – Precision Approach Radar

PFD – Primary Flight Display

PI – Point of impact

PIP – Pre-Initial Point

POS – The aircraft’s latitude/longitude coordinates as determined by the navigation computer from all available sources. The coordinates displayed represent the UNS-1’s best computed position.

PP – Present Position

Q – Quality Factor

RNAV – Area Navigation or Random Area Navigation

R/T – Receiver/Transmitter

RADIAL – The radial from the VOR to the aircraft’s position

RAM – Computer Random Access Memory

RBN – Radio Beacon

RCLM – Runway Centerline Marking

RCS – Roll Command Steering

RF – Radio Frequency

RFI – Radio Frequency Interference

ROUTE – A progression of waypoints, headings, intersections, etc. that are normal and usual in completing a flight between two points. A route is stored in the UNS-1 memory for recall during specific flights at which time one or more routes will be recalled and become the foundation for that flight’s Flight Plan.

RP – Release Point

RR – Low or Medium Frequency Radio Range Station

RVR – Runway Visual Range; as measured in the touchdown zone area

SAT – Static Air Temperature

SID – Standard Instrument Departure

SSU – Signal Switching Unit

STAR – Standard Terminal Arrival Route

TACAN – Tactical Air Navigation
TAS – True Air Speed

TC – Type Certificate

TCA – Terminal Control Area

TSO – Technical Standard Order

TVOR - Very High Frequency (Terminal) Omnidirectional Range station

VAR – Variation; e.g. magnetic variation as displayed on a CDU page

VEL – Movement of the UNS-1 best computed position broken into N-S/E-W velocity components.

VFR – Visual Flight Rules

VHF – Very High Frequency

VNAV – Vertical Navigation

VOR – Very High frequency Omnidirectional Range station. Provides azimuth referenced to magnetic north from a fixed location.

VORTAC – Combined/collocated civil and military navigation system (VOR and TACAN)

VSR – Vertical Speed Required

Waypoint – A latitude and longitude coordinate associated with references of interest such as airports, navaid transmitters/markers, intersections, and other points.

WIND – The wind direction (true) and speed in knots

WP or WPT – Waypoint

XTK – Crosstrack, lateral distance in NM left or right of the extended course centerline between the FR and TO waypoints

XWIND – The current crosswind component direction left or right and velocity in knots.
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