NAVIGATION STUDY GUIDE

NA101

IFR Mission Planning

Start the day prior to flight

Initial Flight Planning

Distance:  destination within 300 NM

Altitude:  10% of distance to destination (up to max of FL310)

· Below 18,000 feet: use Victor airways

· At or above 18,000 feet: use Jet Routes

· Need to apply with IFR cruising altitude restrictions

Airfield Capabilities: 

· IFR Supplement: make sure the airfield takes military traffic, has a suitable runway, has required services, and check for OBO or PPR

· Hi/Low Approach Books: ensure there is a compatible approach 

· Airfield Suitability Report: AETC requirement

· AP/1: check supplementary airfield remarks and preferred routings

At Base Ops the day prior:

· Get preliminary WX briefing for destination and route

· Check NOTAMs (DoD or FAA as appropriate) and Center Area NOTAMs

· Call destination’s Base Ops: let them know you’re coming and get PPR

· Approach Book: check for “Trouble T”
Destination Requirements

AFI 11-202 Vol 3 and MAJCOM supplements cover general flight rules

Can you file there?

· Published approach: any from DoD or NOAA FLIP books; any local procedure approved by host MAJCOM; published radar approach; other (Jeppesen) chart approved by MAJCOM

· Filing IFR: aircraft must have required navigation equipment

· If radar required:  in Class A airspace you may file to the nearest nonradar facility/fix (regardless of distance) and request radar vector service to destination; otherwise, you must be able to identify your position within 25 NMs of the destination using a nonradar facility

WX Minimums:

· Forecast WX must be at or above lowest compatible approach minimums within +/- 1 HR of ETA  (temporary or intermittent conditions do not apply)

· Straight-ins: WX must only meet visibility requirement

· Circling: WX must meet both visibility and ceiling requirements

· For destination with no published approach:  file IFR to point where WX is forecast VMC then continue VFR; or file IFR to another field where you can fly a published approach until reaching VMC then continue VFR
Alternate Requirements

You need an alternate if:

· Destination’s WX forecast (including temporary or intermittent) +/- 1 HR of ETA is less than 3000 foot ceiling OR less than 3 miles visibility or 2 miles visibility plus published minimum visibility, whichever is greater

· Radar is required

· Only NAVAID available is GPS

· Only suitable approaches are based on unmonitored NAVAID  (reference NOTAMs or “Alternate NA” on bottom of approach plate)

· Destination does not have WX reporting capability (reference NOTAMs or “Alternate NA” on bottom of approach plate)

An airfield qualifies as an alternate if:

· Worst WX forecast (including temporary or intermittent) +/- 1 HR of ETA is better than 1000 foot ceiling or 500 foot ceiling plus published minimum ceiling, whichever is higher, OR 2 miles visibility or 1 mile visibility plus published minimum ceiling, whichever is higher

· No published approach, but forecast WX +/- 1 HR of ETA will allow for VFR descent, approach, and landing

An airfield cannot be used as an alternate if:

· “Alternate NA” appears in approach plate  (b/c WX reporting not available or NAVAID is unmonitored)

· NOTAMs show that NAVAID is unmonitored

· GPS is the only approach available

Final Flight Planning

Initial WX briefing:

· Make sure WX supports planned flight

· Determine if alternate is required

· Get departure and cruise data for flight planning

--  Departure Field: WX, PA, climb winds, temp, and ΔT (difference between today and standard day) for takeoff time

--  Enroute/cruise: winds, temp, ΔT, and forecast hazards

--  Destination: WX +/- 1 HR of ETA

--  Alternate: WX +/- 1 HR of ETA

Check NOTAMs (Airfield and Center Area)

Flight Log Completion

**Reference the CAI Study Guide for all the details**

Route Layout and Climb

AF Form 70

STEP 1:  Route of Flight

· FIX block: record departure point and each major turn point and transition fix through the IAF

· STTO (Start, Taxi, and Takeoff): 1 minute and 50 pounds

· L/O (Level Off): represents fuel from field elevation to cruise altitude

STEP 2:  Record Mag Courses

· From enroute charts or by measuring the course in relation to the nearest compass rose

· May need to enter 2 mag courses due to changes in variation along route

STEP 3:  Record Distances

· Read off chart

· Use plotter or chart scale if going direct or “off-airway”

· Won’t know actual distance to put down for L/O until after calculations

STEP 4:  Climb Problem (Fuel, Time, and Distance)

· Use the charts.  If the departure field elevation is 5000 ft MSL or less, you can assume the airfield is at sea level.

· It is okay to be conservative and always enter the chart with 6500 lbs gross weight

· The chart gives climb distance for a no-wind situation.  You will have to adjust this.

-- Determine average climb TAS  (Put time to climb under distance to climb on flight computer and read TAS above the big arrow indexer.)

-- Plot climb winds.  Remember to convert true winds from WX briefing to mag winds.  “East is least; West is best.”

-- Once you determine average groundspeed, place it under the speed indexer and read wind-adjusted distance to climb above the time to climb.

Enroute and Approach

Determine TAS, IAS, and fuel flow.  Interpolate between charts as required.

STEP 5: Airspeeds and Fuel Flow


-  Use the “long range” line on the specific range charts.

-  For the 31000’ chart, trace up the “max range” line then parallel the “max cruise” line down

-  To convert NM per pound of fuel into fuel flow per hour, place NMPP under TAS and read the fuel flow in PPH above the inner scale’s 10 index

-  When interpolating, round the initial percentage up and the final value to the nearest whole number.

STEP 6:  Calculate Groundspeed and Drift Correction

STEP 7:  Calculate ETE


-  Round ETE to the nearest whole minute.

STEP 8:  Calculate ETA


-  For IFR flight, ETA is figured from brake release on takeoff to destination IAF


-  ETA = sum of all ETEs

STEP 9:  Calculate Enroute Fuel


-  Common practice: round up to the nearest 5 pounds

STEP 10:  Calculate Fuel Remaining


-  For initial fuel on board, the T-6A usually uses 1100 pounds

STEP 11:  Alternate Calculations


-  Made based on proceeding direct from destination IAF to alternate IAF

STEP 12:  Record Penetration and Approach


-  For most IFR approaches in the T-6A, use 10 minutes and 50 pounds

STEP 13:  Calculate Fuel Reserve


-  Use max endurance at 10000' MSL


-  Standard fuel flow for computation is 300 PPH

-  Fuel reserve cannot be less than 20 minutes or 10% of the total flight time, whichever is less.  In the T-6A, fuel reserve must always be 20 minutes or more.

STEP 14:  Optional Flight Log Data


-  Commonly recorded departure frequencies:  ATIS, ground, tower, departure

-  Commonly recorded arrival frequencies:  ATIS, METRO, approach, tower, ground

IFR Flight Plan

DD Form 175 Procedures

DD Form 175 is a military flight plan.

-  AFI 11-202 Vol 3 requires you to file one for all flights outside the local area and within the US or Canada.

-  FLIP GP, Chapter 4 states how to fill one out.

-  If departing a location without a Base Ops, an FAA flight plan form may be substituted for a DD Form 175.

DATE:  based on local date

CALL SIGN:  max of 7 characters

AIRCRAFT DESG AND TD CODE: T-6A/R

TYPE FLT PLAN:  use separate lines for IFR (“I”) and VFR (“V”) portions of flight

TAS: from Form 70

POINT OF DEPARTURE:  3-letter airport identifier or NAVAID/fix where leg begins

PROPOSED DEPARTURE TIME:  use Coordinated Universal Time (UTC)

ALTITUDE: altitude/flight level in hundreds of feet

ROUTE OF FLIGHT:

-  First entry:  standard departure procedure followed by DP termination point/transition fix OR first planned NAVAID/fix used to enter enroute structure

-  If desired, write “request radar departure” in the remarks section

-  Enroute:  identify route of flight using NAVAID identifiers, fix radial/DME points, airway/jet route designations, and/or intersection names

-  Last entry:  identifier of IAF or STAR

GPS may be filed with the following restrictions:


-  Radar monitoring must be available along entire route


-  When practical, route must begin and end at a departure and arrival fix

-  Below FL390, waypoints must be identified via radial/distance from published NAVAIDs


-  At least 1 waypoint must be filed for each ARTCC route you transition through


-  Route must avoid prohibited and restricted airspace by at least 3 NMs

TO:  final destination

ETE: total time from takeoff to the last fix; same as from Form 70

REMARKS:


-  Used to transmit pertinent info about flight that’s not reflected elsewhere


-  PPR: prior permission required number


-  S:  servicing required


-  R:  aircraft will remain over night

RANK AND HONOR CODE: used only if flying with VIP; see FLIP GP for codes

FUEL ON BD:  given in hours and minutes and copied from Form 70

ALTN AIRFIELD:  3-letter identifier of alternate airport, if required

ETE TO ALTN:  also from Form 70

NOTAMS:  place a check in the box once you have reviewed all applicable NOTAMs

WEATHER:  

-  Forecaster’s initials if you receive a verbal briefing

-  Checkmark if you receive a written DD Form 175-1

AIRCRAFT SERIAL NUMBER, UNIT AND HOME STATION:  self-explanatory

DUTY: “SP” for student pilot

SSN:  “ON FILE”

SIGNATURE OF APPROVAL AUTHORITY:  your IP’s signature

Enroute Delays:


-  Reference FLIP GP


-  Airfield identifier should be the last item in the route of flight section


-  TO block should be left blank


-  In ETE block, enter time from initial takeoff point to point of delay

-  On next route of flight line, explain delay.  Indicate the line is a remark by using the “®.”  Next, write “D” for delay followed by the length of delay, delay location, and final destination.

-  Start a subsequent line for the next leg.

Stopovers:


-  Reference FLIP GP


-  Used when intermediate stops will be made prior to final destination

-  On the second and subsequent legs, include the hours of fuel on board for that leg as well as the alternate airport’s identifier and the ETE to the alternate, if required, in parentheses.

Void time:


-  Entered in remarks section for flights involving a delay or stopover


-  Used by ATC to determine if flight is overdue

-  If void time will be exceeded, your flight plan will be invalid, and you will have to refile.

-  Calculated by taking total time from initial takeoff to final destination and rounding up to the next whole hour

VFR chart:


-  Use it as a backup

-  Should highlight departure field, planned route, destination, alternate, emergency airfields
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IFR Navigation

IFR Navigation

Use IFR to the max extent possible; it minimizes the potential for midair collisions.

Prior to flight:

· Set up the cockpit, including opening enroute charts, VFR charts, and flight log

· Set up the GPS: enter waypoints, save the plan, and open the plan

IFR requirements:

· Flight plan

· Clearance

· Communication, Navigation, and Identification equipment

ATC Facilities:

· Departure

· Enroute

· Approach

Airspace:

· Class A: 18000’ MSL thru FL 600; includes Jet Routes

· Class E:  14500’ MSL thru 17999’ MSL; includes Victor Routes; all controlled airspace that is not Class A, B, C, or D is Class E

· Class B, C, or D: surrounds airports with operating control towers

· Class G: uncontrolled airspace

Navigation Routes

· Jet Routes: Class A airspace, High altitude chart, indicated by “J”, from 18000’ MSL to FL 450 set altimeter to 29.92

· Victor Airways: Class E airspace, Low altitude chart, indicated by “V”, from 1200’ AGL thru 17999’ MSL

· Preferred Single Direction Routes: apply to selected Jet and Victor routes, indicated by a thick arrow with effective time

MEA (Minimum Enroute Altitude)

· Provides 1000’ obstacle clearance in non-mountainous terrain

· Provides 2000’ obstacle clearance in mountainous terrain

· Ensures NAVAID reception along the route

· When not shown, MEA is 18000’ MSL

· MEA Gap indicates the possible loss of NAVAID reception along the route if you are flying at the MEA

MOCA (Minimum Obstacle Clearance Altitude)

· Provides same obstacle clearances as MEA

· Only ensure NAVAID reception within 22 NM of the NAVAID

· Indicated by “*”

MRA (Minimum Reception Altitude)

· Indicated by a flag with an “R” in it

· Ensures reception of all NAVAIDs required to identify an intersection

MCA (Minimum Crossing Altitude)

· Indicated by a flag with an “X” in it

· Lowest altitude to cross a fix when proceeding to a higher MEA

· Associated with a route, direction of flight, and altitude

Changeover Point

· Prescribed for routes with MEAs to provide NAVAID reception along route

· If not indicated, changeover should occur at the half-way point between NAVAIDs

Off Route Navigation

· Station to Station Direct: pilot responsible for terrain clearance; enroute charts do not ensure terrain clearance operating off the airways, so you must consult a VFR chart

· NAVAID receptions:

	NAVAID CLASS
	ALTITUDE LIMITS
	NAVAID RANGE

	H
	< 18000’ MSL
	40 NM

	
	14500’ – 17999’ MSL*
	100 NM

	
	18000’ MSL – FL450
	130 NM

	
	ABOVE FL450
	100 NM

	L
	UP TO 18000’ MSL
	40 NM

	T
	UP TO 12000’ MSL 
	25 NM

	* In contiguous 48 states


· GPS: minimum altitudes provided are advisory only; pilot is responsible for terrain clearance

Flight Plan Adjustments

Altitude Adjustments may need to be made for:

· Winds (especially a headwind)

· Turbulence

· Icing (requires immediate action)

· If you descend, you will burn more fuel during cruise

· After an altitude change, refigure flight plan data

Route Adjustments

· Normally due to storms

· May be able to circumnavigate isolated cells

· Diversion is the best option if storms cover large areas

Requesting a Flight Plan Change

· Format listed on inside back cover of IFR Sup

· Request is made to controlling agency

· File a request if: changing route or destination, changing from VFR to IFR only, changing ETA by more than 30 minutes

In-flight Log

In-flight log: filled out during preflight planning and used in-flight to monitor progress

Level off

· First chance to check your progress

· Log time to level off and fuel remaining and continue to update and check fuel status

Groundspeed

· Compare planned to actual at level

· If using VOR/DME, EHSI will provide accurate groundspeed if you are proceeding directly to or from the station AND you are at least as far from the station in NMs as you are high in thousands of feet

Wind Effects

· Headwinds = longer flight and more fuel burned

· Tailwinds = shorter flight and less fuel burned

Compare ETEs to actual times

Position Reports

Required over compulsory reporting points when not in radar contact.

Compulsory reporting points: filled-in triangles

Non-compulsory reporting points: open triangles

Position Report Format:

· Format located on inside back cover of IFR Sup

· Aircraft ID/Call Sign

· Position

· Time

· Altitude or flight level

· Next compulsory report point

· Time at the next point

· Position of succeeding reporting point

· Remarks

TAS changes:

· Must be reported if TAS changes plus or minus 5% or 10 knots, whichever is greater

Lost Communication

Initial Actions:

· Transponder: squawk 7600

· Monitor guard: 243.0/121.5

· Execute appropriate procedure: found in FIH

If VMC:

· If able to remain VMC, descend and proceed under VFR

· Land as soon as practical

· Use your judgment as when/where to go/land

If IMC:

· “AVE FAME”

· Routing: use “AVE F” in that order

-- Assigned route

-- Vectored route

-- Expected route

-- Filed route

· Altitude: use the highest of “AME” 

-- Assigned altitude

-- Minimum altitude for IFR (MEA)

-- Expected altitude

Approach/Non-Approach Fix and ETA:  If filed to an IAF, commence descent or approach as close as possible to EFC (expect further clearance) or ETA.  If no EFC, leave the clearance limit upon arrival and proceed to a fix from which an approach begins.  Commence the approach as close as possible to ETA.

Determining Enroute Sector:

· On high charts, Center is listed along sector divisions and frequencies are listed in the IFR Sup

· On the low charts, Center frequencies are in the “postage stamps” located at various spots on the chart and also in the IFR Sup

PIREPS
Required when (see FIH, Section C):

· Inflight when requested

· When unusual and unforecast WX conditions are encountered

· When WX conditions on an IFR approach differ from latest observation

· When a missed approach is executed due to WX

· When a wind shear is encountered on departure or arrival

Format (see FIH, Section C):

· Location

· Time (UTC)

· Altitude (MSL)

· Type aircraft

· Skycover

· Flight visibility and WX

· Air temperature

· Wind

· Turbulence

· Icing

· Remarks

METRO Locations: see FIH for a map

Turbulence types (see FIH):

· Light

· Moderate

· Severe

· Extreme

Turbulence frequency (see FIH):

· Occasional: less than 1/3 of the time

· Intermittent:  1/3 to 2/3 of the time 

· Continuous: more than 2/3 of the time

Clouds types:

· Cumulus: turbulence, icing, and rain showers

· Stratus: smooth air, rime ice, steady rain, areas of low ceilings and poor visibility

· Cumulonimbus: rain, hail, lightning, turbulence, microburst, wind shear; avoid thunderstorms

PMSV/ATIS

PMSV(Pilot to METRO Services)

· Air Force METRO

-- Full service: a forecaster is on duty

-- Limited service: an observer is on duty and an immediate forecast is not available

· Navy METRO

-- Forecaster is available, either in person or via a relay from the observer on duty

ATIS

· Frequencies located on departure plates, approach plates, or in the IFR Sup

· Listen to ATIS prior to initial contact with approach control on arrival
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VFR Mission Planning

Destination and Route Selection

When selecting a destination, consider:

· Distance and suitability for training

· Airfield and enroute WX

· If field is OBO or if PPR is required

· NOTAM information

· Availability of aircraft services

· Select a destination within 200 NM

· Runways/taxiways must be capable of supporting your aircraft

Check the WX:

· Contact FSS for civilian field’s WX

· AF requirements: 1500’ AGL ceiling and 3 miles visibility

· Navy requirements: 1000’ AGL ceiling and 3 miles visibility

· Consider winds, icing, and forecast thunderstorms for arrival time; find another airfield if the WX looks marginal

· Enroute WX (cloud clearances and visibility for VFR):

	ALTITUDE
	AIRSPACE
	VISIBILITY
	DISTANCE FROM CLOUDS

	1200’ AGL or less above the surface
	Controlled
	3 SMs
	500’ Below

1000’ Above

2000’ Horizontal

	
	Uncontrolled (DAY)
	1 SM

(3 SMs/USAF)
	Clear of Clouds

500’ Below

1000’ Above

2000’ Horizontal

	
	Uncontrolled (NIGHT)
	3 SMs
	500’ Below

1000’ Above

2000’ Horizontal

	More than 1200’ above the surface, but less than 10000’ MSL
	Controlled
	3 SMs
	500’ Below

1000’ Above

2000’ Horizontal

	
	Uncontrolled (DAY)
	1 SM

(3 SMs/ USAF)
	500’ Below

1000’ Above

2000’ Horizontal

	
	Uncontrolled (NIGHT)
	3 SMs
	500’ Below

1000’ Above

2000’ Horizontal

	More than 1200’ AGL above the surface and at or above 10000’ MSL
	Controlled and Uncontrolled
	5 SMs
	1000’ Below

1000’ Above

1 SM Horizontal


For airfield restrictions check:

· Enroute supplement (IFR or VFR)

--  Check for NOTAM coverage, location identifier, runway info, servicing capabilities, special procedures, and com/nav frequencies

--  Check the remarks section for OBO or PPR

· Airfield NOTAMs

--  DoD NOTAMs (on the web or at base ops)

--  FAA NOTAMs (NTAP, D NOTAMs, and L NOTAMs from FSS servicing the airfield)

MTRs (Military Training Routes)

· Info found in FLIP AP/1B

· Three categories:

--  IFR Training Routes (IRs)

--  VFR Training Routes (VRs)

--  Slow Speed Low Altitude Training Routes (SRs)

IRs

· Below 10000’ MSL and faster than 250 KIAS

· Can be flown VMC or IMC in accordance with the guidelines and regulations specified by the pilot’s command authorities

· Points identified by NAVAIDs/fixes as well as by latitude/longitude

· Must remain within distance from centerline specified in each route’s directives

· Depicted on FLIP Low Altitude Enroute Charts

VRs

· Below 10000’ MSL and faster than 250 KIAS

· Must be flown VMC

· WX minimums: 5 miles visibility and 3000’ AGL ceiling

· Points identified by NAVAIDs/fixes as well as by latitude/longitude

· Depicted on FLIP Low Altitude Enroute Charts

SRs

· At or below 1500’ AGL and at or below 250 KIAS

· Points defined only by latitude/longitude in Chapter 3 of AP/1B

· SR routes ARE NOT depicted on FLIP enroute charts, but they do appear on AP/1B supplementary charts

VFR Chart Preparation

Chart Selection and Route Layout

Chart selection:

· AF: TPC or ONC

· Navy: Sectional

· For greater distances, altitudes, or speeds, use a smaller scale chart

Checkpoint Selection

· Use landmarks with distinctive features that can be positively identified from the air

· Look in the TRSS handout on Navigation for Pilot Training for the details on selecting landmarks in Mountainous, Coastal, Populated, and Open Areas

Avoid special use airspace:

· Restricted Areas

· Warning and Alert Areas

· Prohibited Areas

· MOAs

· Victor Airways

· MTRs

· Class B, C, and D Airspace

· Consult the FLIP if you will encounter any of these to ensure that you comply with restrictions

Checkpoint purpose:

· Verification of accuracy of preflight planning

· Indicates reliability of the predicted track and ground speed

Checkpoint interval:

· If checkpoints are too close together, you become task saturated

· If checkpoints are too far apart, you may end up off course before you have a chance to check your position

· Should be between 5 minutes and 25 minutes apart

Preliminary route layout:

· Do this in pencil first, then go over it with a fine tip marker after you have completed and proofread your work

· Plot each checkpoint with a circle about the size of a nickel or quarter

· The purpose of a checkpoint is to check your position and validate your planning

· Use a plotter/straight edge to draw the course lines

· Make sure course lines stop at the edge of the checkpoint circle to avoid obscuring important data

· “CHUM” the chart

Groundspeed:

· Plan on flying a constant groundspeed

· When choosing a groundspeed, consider time enroute, fuel economy, ease of planning, airspeed restrictions below 10000’ MSL, and the type of route you are using

· For the T-6A, a constant groundspeed of 210 knots is good (1 minute = 3.5 miles)

Timing marks:

· It’s technique:  place a tick mark along course line for each minute and number every other mark

· Can keep a continuous time (works best for most missions) or restart at each checkpoint (works best for long intervals between turn points)

Route Planning and Flight Log 1

VFR flight log steps:

· Enter checkpoint

· Enter the course, distance, and altitude for each leg

· Compute and enter the time and fuel for each leg

· Enter an allowance for arrival pattern and landing

· Compute and enter fuel reserve and total fuel required

· Enter any desired supplemental information

Things that are different from IFR flight logs:

· For STTO, use 2 minutes and 70 pounds

· Climb fuel can be ignored if staying at or below 5000’ AGL

· Allow 5 minutes and 50 pounds of fuel for pattern and arrival

Plotter:

· Straightedge and mileage scale

· Protractor and angular scale

--  Outer scale: easterly courses

--  Inner scale: westerly courses

--  Arrows show scale to use

To plot a course:

· First, determine the general direction of the course

· For east-west courses, put grommet on the meridian closest to mid-course and read the true course where the scale crosses the meridian

· For north-south courses, put the grommet on the parallel closest  to mid-course and read the true course where the scale crosses the parallel

Route Planning and VFR Flight Log 2

Magnetic variation:

· Magnetic poles aren’t at true north and south

· Aircraft detect magnetic poles while charts use true poles as a reference

· Charts show dashed magnetic variation lines that connect areas of equal magnetic variation

Applying magnetic variation:

· Determine the average variation along the course by interpolation

· Subtract easterly variations

· Add westerly variations

· “East is least; West is best.”

Use your DR computer to figure magnetic headings based on true courses, magnetic variation, and winds (drift correction)

Measure course distance by:

· Picking the correct scale for your chart on the plotter’s straight edge

· If the plotter isn’t long enough, denote the distance using tick marks on a sheet of paper.  Then, measure the distance using the chart’s scale.

Selecting altitudes:

· Consider terrain elevation and obstacles along route

· If above 3000’ AGL, the following rules apply:

--  Heading 180-359, fly even thousands plus 500’

--  Heading 360-179, fly odd thousands plus 500’

· Follow any service/command regulations/directives on min/max altitudes

Calculating your IAS:

· Determine TAS from constant groundspeed and winds.

· Work backwards from TAS using ICET method

· Since F factor and calibration error are negligible at low altitude, EAS = IAS

Fuel calculations:

· Use average TAS to calculate fuel requirements

· Need your DR computer and the specific range chart in the Dash-1

· When using the specific range chart, you can be conservative and use the lower-altitude of the two charts

· Determine fuel flow in pounds per hour using the Fuel Flow Conversion chart in the Dash-1

Continuation fuel:

· Decide on minimum fuel

· Subtract minimum arrival fuel from planned arrival fuel

· Subtract that number from planned fuel at each checkpoint to determine continuation fuel for each checkpoint

Optional flight log items:

· Climb and cruise data

· ATIS, ground, tower, departure, and arrival frequencies

· FSS frequencies

VFR Map Completion

Plotting map data:

· Present all essential info

· Minimize clutter and minimize details obscured by markings

· Largely technique: record essential info in a “doghouse” adjacent to each leg; next to each checkpoint put a time/fuel block

Map items (transfer data to map from flight log):

· Magnetic course and drift

· Altitude

· Indicated airspeed

· ETE

· Estimated fuel at arrival

· Continuation fuel

Additional map data if you like:

· Route abort altitude:

--  Find MEF from chart or the highest obstacle within 10 NM of the route, then add 1000’ in non-mountainous terrain or 2000’ in mountainous terrain

· Alternate airfield (even if VFR)

· Emergency airfields

VFR Filing Procedures

Flight Plan Procedures

DD Form 175 differences from IFR:

· “V” as type of flight plan

· Use hemispheric altitudes above 3000’ AGL

· For SAR purposes, your route of flight should be defined by a detailed statement of your general course based on landmarks, NAVAIDs, coordinates, fixes, etc.

· ETE should be from takeoff to your destination airfield plus any delays

Filing an IR:

· Include the entry fix followed by route ID number, route exit fix, and the balance of your route of flight

· AP/1B directs you to include route ID and entry (E) and exit (X) times in the remarks (Zulu time)

· Guidance is in AP/1B Chapter 1

Filing a VR:

· Normally will be a composite IFR/VFR flight plan

· First route of flight’s entry fix is the VR entry point

· Do not make a TO entry

· On separate line, enter VFR section of flight plan (“V” and the VR route identifier; leave TAS, point of departure, proposed departure time, altitude, and TO blocks blank

· Start another line to refile IFR route of flight with the point of departure being the VR exit point

· Guidance in AP/1B Chapter 2

Filing an SR:

· Can file VFR only or a composite plan

· Use latitude/longitude to show your route and your entry and exit points

· Guidance in AP/1B Chapter 3

· For VFR flight plan guidance, see FLIP GP Chapter 4

Route study:

· Don’t underestimate its importance

· Detailed examination of the planned flight concentrating on visualizing what you should see as you navigate the route

· Pay particular attention to checkpoints and plan to positively identify each one
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VFR/Low-Level Navigation

VFR Departures

Clearance Delivery:  Not required for VFR flight; follow local procedures for taxi and takeoff

On Departure:


-  Tell tower you will depart VFR as well as your initial altitude and direction


-  A military tower will activate your flight plan


-  If leaving a civilian field, contact FSS when airborne to activate flight plan

Tower Airspace:

-  B/C: expect departure instructions such as heading, altitude, and frequency; tower may switch you to departure


-  D:  remain on tower until clear of their airspace (tower may advise you of this)

If you are directed to contact departure, provide:


-  Callsign


-  Direction of flight


-  Altitude you are climbing to if none was assigned


-  Squawk 1200 if no squawk was assigned

VFR Flight Following

Flight following = traffic advisories:


-  Not required

-  Contact ARTCC for flight following; ability to get flight following dependent on controller’s workload and traffic volume



-  Advises of radar targets in your proximity


-  Assigns squawk but no normal route, heading, or altitude info 

-  Although controller may suggest a heading for safety purposes, it is the pilot’s responsibility to see and avoid other traffic

Radar coverage degraded/limited when:


-  At low altitude 


-  At longer distances from site, especially at low altitudes


-  Masked by terrain


-  “Radar services terminated” means flight following is over

Changing flight plan (usually dictated by WX or fuel state):


-  See back inside cover of IFR Sup for format


-  Remain VFR until IFR clearance received


-  VFR to IFR: attempt change first through FSS

-  If on flight following, file with controller; once clearance received, contact FSS to cancel VFR flight plan

VFR Enroute Navigation

Dead Reckoning Navigation

Dead Reckoning is used for VFR and low-level navigation:


-  Based on flying a heading and airspeed for a specific time


-  Requires watch, map, and compass


-  Allows navigation over featureless terrain (water, desert, or at night)

DR planning info:


-  Heading, altitude, and airspeed info are in the “doghouse” on your map


-  Time and fuel are in the fuel blocks next to checkpoints

If you cannot locate your checkpoint, turn anyway based on timing!

Visual Navigation (Pilotage)

Enroute to first point:


-  Get on your heading and airspeed


-  Get your clock ready to time


-  Contact ATC for flight following

First checkpoint:


-  Cross checkpoint on heading, altitude, and airspeed for first leg


-  Start the clock at the checkpoint


-  Orient the map so your are flying up the map

VFR Navigation:


-  Work from clock to map to ground


-  Match time and landmarks


-  Be selective in your choice of landmarks

Primary scan for landmarks:


-  Should be between 10 and 2 o’clock


-  Look for the point 2 to 5 minutes out and identify it by 1 minute out


-  Funneling: look for features that “funnel” you towards your checkpoint

Contour lines and shading:


-  Provide ground relief


-  Green = elevation 2000’ MSL and below


-  Beige to brown = elevation above 2000’ MSL


-  Contour lines far apart = rolling terrain


-  Rivers found in valleys/depressions

Night navigation:


-  Use DR


-  Find intermediate checkpoints


-  Look for headlights to find roads

Estimating distances:

-  Objects 45º to the horizon are the same distance away from you as your AGL altitude

-  The canopy rail provides a 30º reference point; objects at the 30º point are 1 2/3 times your altitude away 

-  60º = 2/3 your altitude away

-  Measure a known distance by reference to your map; then use this known distance as a estimate for other distance comparisons

-  When they appear, section lines are normally 1 mile apart

To determine your route position/fix:


-  Fly directly over the checkpoint


-  Fly a known distance and direction from a checkpoint


-  Base it on your direction from two checkpoints

Second leg corrections:


-  Use funneling


-  Use an aimpoint: find an identifiable feature in the distance 


-  Standard closing angle

    --  Based on the 60-1 rule

    --  Divide 60 by your groundspeed in NM/min = angle to fly

    --  Hold angle for 1 minute for each mile off course

-  When back on course, figure out how you got off course and don’t do it again

Timing correction methods:


-  Proportional method:

    --  For each second off ETA change your IAS by 1 knot

    --  Hold new airspeed for the same number of minutes as your groundspeed is    NM/min

    --  You can use fractions and multiples of this method

-  Ten percent method:

    --  Know the amount of time to gain/lose

    --  Increase/decrease groundspeed by ten percent of ground speed

    --  You will gain 6 seconds per minute

-  Incremental method:

    --  Increment = groundspeed in NM/min X 10

    --  Divide time off by 10 to get number of minutes to hold the correction

On the final leg, consider how the WX and your fuel state are looking for your return.

Controlled airspace below 10,000’ MSL:


-  Cloud clearances: 500’ below, 1000’ above, 2000’ horizontally


-  3 miles visibility


-  Maintain below 250 knots

In-flight Log

In-flight logs:


-  Record your actual info, especially fuel and time

Increases in airspeed to correct timing = use more fuel

-  Recalculate fuel if able

-  If you can’t use the DR computer, multiply fuel flow in pounds per minute times the ETEs to get estimate

Chaning ETA:


-  Tell FSS if change is greater than 30 minutes


-  Use format on back of IFR/VFR Sup

Low-level Navigation

Low-level Procedures

Low-level planning is the same as for VFR navigation

Altitudes for low-level flight:


-  AF = 500’ to 1500’ AGL and 210 knots groundspeed


-  Navy = 1000’ AGL minimum

AP/1B (provides route info for planning and scheduling) format:


-  Originating activity


-  Scheduling activity


-  Route and route width


-  Remarks (altitude restrictions, entry/exit points, etc.)

Trim is your friend in low-level because it aids in flying and task management.

Getting started:


-  Contact FSS and provide entry point/time and expected exit point/time


-  FSS will tell you local altimeter and ask you to report route exit


-  Squawk 1200 for SR; squawk 4000 for VR


-  Monitor 255.4

Altitude and ground references:

-  If you are low, you see more vertical development and have a greater sense of speed, but route references are difficult to see because of low slant angle

-  If you are higher, terrain appears flat and you can see more in the distance, but you see less vertical development

Terrain issues:


-  Small bushes:  difficult to estimate altitude and tend to fly lower


-  Forest:  greater terrain definition makes it easier to estimate altitude

-  Featureless:  difficult to maintain altitude because it lacks vertical development, so scan your altimeter

-  Low sun angles and shadows can mask terrain hazards

-  If in areas of fast rising terrain, check terrain clearance well ahead of the plane

-  Look where you are going and minimize “head down” time, especially in turns

Low-level turns:


-  60º and 2 Gs

-  The tendency is to overbank and under G; time to impact from 500’ AGL could be a little as 10 seconds

Hazards:


-  Towers


-  Birds: worst place is 11 to 1 o’clock and 15º above

Emergencies:


-  Climb first, then handle problem

Route completion:


-  Make exit call on FSS frequency


-  Climb to VFR cruising altitude until clearance received
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Lost Procedures

Lost Procedures

If you think you are lost, review your route then implement lost procedures if you can’t determine your position.

Confess:


- Admit to yourself that you are lost


-  Check your clock

-  Verify your heading

-  Assess your fuel


-  Record timing/heading info: helps determine the extent of disorientation and required correction

Climb:

-  Increases radio reception


-  Conserves fuel


-  Increases forward and downward visibility


-  Stay VMC and, if able, below any clouds

Conserve:


-  Fuel consumption is critical


-  Set max endurance airspeed (8.8 units on AOA)


-  Monitor actual vs. required fuel

Communicate:


-  Talk to ATC, FSS, SOF, other aircraft, etc. as available


-  Set transponder to 7700 and ATC may be able to locate you on radar

-  FSS can provide WX briefing, radio frequencies, notification to local radar facilities, info to SAR


-  SOF can provide similar info as FSS and technical and operational info

-  Other aircraft can provide WX and positional data, notification to other agencies, and service as a lead aircraft to lead you back to base

-  Distress call on guard frequency:  “Mayday, Mayday, Mayday,” call sign, and type of emergency

Comply:


- Follow any instructions you receive

Reorientation:


-  Pick out landmarks (large to small) and locate them on your map


-  GPS provides exact position data and instructions to destination


-  DME/VOR can provide position relative to a known NAVAID

-  Triangulation:  draw intersecting lines from two NAVAIDs on your map; your position will be 2 to 3 miles from the intersection of the lines

If you can’t do any of the above and are low on fuel:

-  Look for a suitable landing area visually or with the GPS (NRST airfield function shows 9 closest airfields)

Last resort:


-  Don’t wander around aimlessly and get low on fuel


-  Fly a definite heading


-  If unable to land, don’t attempt a forced landing; eject
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VFR Arrivals

Military Airfield Procedures

General VFR Arrival Procedures

Strange airfield:  any airfield that is not home base (e.g., sister service, joint civ-mil, and uncontrolled civilian fields)

Reasons for using a strange field:


-  Mission requirement


-  Diversion for mechanical malfunction, WX, or a problem at the primary field

Executing VFR arrival at a strange field:


-  Service-specific procedures/techniques and ATC procedures may vary


-  Use established procedures to plan and execute arrival

Operating VFR vice IFR:

-  IFR: ATC is controlling and provides sequencing and separation from other IFR traffic and known VFR traffic

-  VFR:  pilot is responsible for navigation and traffic separation

Conditions required for canceling IFR:


-  VFR conditions 

-  Outside Class A airspace

After canceling IFR you must:


-  Change to appropriate radio frequency


-  Set new transponder code


-  Fly proper VFR altitude

-  Remember that radar services are terminated; if you want radar advisory services, specifically request it

Determine airspace type (B, C, D, or E) you will be entering:


-  B  = most restrictive


    --  Operating tower and radar services


    --  Busy airports


    --  2-way communication and Mode C transponder required


    --  Solid shaded blue line on sectional


-  C


    --  Operating tower and radar services


    --  2-way communication and Mode C transponder required


    --  Solid magenta line on sectional


    --  Normal radius = 10 NM


-  D


    --  Operating tower


    --  No separation services for VFR aircraft


    --  2-way communication required


    --  When tower closed = Class E airspace


    --  Dashed blue line on sectional


-  B, C, and D all have operating towers and conduct instrument approaches


-  E


    --  No operating tower


    --  No radio required


    --  Contains most uncontrolled airfields

Mission planning documents:


-  IFR Sup


-  A/FD if info not in IFR Sup

Terminal VFR radar program:


-  Extends IFR services to VFR aircraft


-  Basic


    --  Optional


    --  Safety alerts


    --  Traffic advisories


    --  Vectoring (limited for VFR aircraft)


    --  Sequencing of all IFR and participating VFR aircraft at certain locations


-  Terminal Radar Service Area (TRSA)


    --  Optional


    --  Denoted by solid dark gray line on sectional


    --  Described in A/FD


    --  Separation between IFR and participating VFR aircraft within TRSA


    --  Pilot must specifically decline service if not needed


-  Class C  (don’t confuse with Class C airspace)


    --  Mandatory


    --  Basic radar


    --  Separation between IFR/VFR aircraft


    --  Sequencing of VFR arrivals


-  Class B  (don’t confuse with Class B airspace)


    --  Mandatory


    --  Basic radar


    --  Sequencing


    --  Separation based on IFR/VFR and/or aircraft weight

Automatic Terminal Information System (ATIS):


-  Monitor ATIS prior to talking to approach/tower


-  Provides WX, airfield, and communication procedures


-  * = ATIS (or tower if next to tower) frequency is non-continuous


-  Tower may provide ATIS if you don’t have it

When initially contacting controlling agency when arriving VFR, provide:


-  Callsign


-  Position from airfield


-  Altitude


-  Transponder squawk


-  Intentions or destination (landing, transit through, etc.)


-  ATIS identifier

After initial contact, controller may respond with:


-  No mention of your callsign:  you are not allowed to enter Class C airspace


-  Your callsign:  allows you to enter Class C airspace

Approaching destination:


-  Know where, what, and with whom to talk


-  Maintain VFR enroute altitude unless there is a preferred route


-  ATC will expect you to descend to traffic pattern altitude


-  In a radar environment, you may get radar vectored

Traffic pattern altitude at military field:


-  1000’ AGL normally


-  Check for restrictions/limitations in the A/FD

Proper downwind spacing is the wingtip on the runway.

Runway Visual Aid Devices

Visual Approach Slope Indicator (VASI)

Precision Approach Path Indicator (PAPI)

Navy Optical Landing System (OLS)


-  AKA Fresnel Lens OLS; AKA “Meatball”


-  For carrier ops, but installed at many NASes for training purposes


-  Presence of OLS indicated on approach plate


-  7 ft height presents potential hazard


-  Glideslope indications are the same as the AOA indexer:


    --  Green = above glideslope


    --  Yellow = on glideslope


    --  Red = below glideslope

Radio Communication Procedures

Follow established procedures and use common sense if your radios don’t work.

Types of comm out situations:


-  Receiver inoperative


-  Transmitter inoperative


-  Receiver and transmitter inoperative

After recognizing possible lost comm:


-  Troubleshoot your hookups and equipment settings


-  Squawk 7600 on transponder


-  Attempt to obtain ATIS


-  Check VOR volume because ATC might try to contact you through a VOR freq


-  Determine active runway prior to pattern entry


-  Determine traffic flow prior to pattern entry (if no traffic, look at windsock)

-  Determine appropriate pattern altitude using FLIP or VFR map info (normally 1000’ AGL)

-  Make appropriate radio calls “in the blind”

-  Acknowledge light signals with wing rock

-  ATC may have you ident to acknowledge transmissions on VOR freq

Civilian Airfield Arrivals

General VFR Arrival Procedures

Similar to military field procedures; arrival procedures determined by type airspace.

If the tower is closed, use uncontrolled arrival procedures.

Determining airspace:


-  TPC lacks detailed airspace info


-  Look in A/FD or VFR Sup

If going to Class D airspace:


-  Monitor ATIS (if unavailable, contact FSS or request it from tower)


-  Check-in using tower/CTAF freq prior to entering airspace (prior to 4 NMs)


-  If transmitting on UHF, advise tower that you are using “Uniform”


-  Most Class D upper limits are 2500’ AGL

-  Lateral dimensions of airspace are based on the instrument procedures at the field

Tower will provide the following advisory info:


-  Active runway


-  Winds


-  Altimeter


-  Traffic advisories


-  Pattern entry

Uncontrolled airfield: doesn’t have an operating tower

Communicating at uncontrolled airfields:


-  Key: communicate your location and intentions on the correct freq


-  Three methods:


    --  FSS


    --  Self-announce


    --  UNICOM


-  Use CTAF to get airport advisory info


-  Make initial contact prior to 10 NM


-  At initial contact, provide:


    --  Callsign


    --  Altitude


    --  Aircraft type (optional)


    --  Your location from the airfield


    --  Your intentions

    --  Request airport advisory; make sure you are familiar with runway alignment

-  Minimum altitude for turbine-powered aircraft:  1500’ AGL until descending to land

-  Self announce when:

    --  Tower is closed 

    --  OR tower is operating part-time 

    --  AND there is no FSS

-  Multicom freq:  122.9

    --  Used when no FSS is available

    --  Say position and intended flight activity or ground operation


-  When on an instrument approach, report:


    --  Departing FAF inbound

    --  Established on final approach or immediately upon being released by ATC

--  Upon completion or termination of the approach including a missed approach procedure


-  UNICOM: private radio station at uncontrolled field that provides:


    --  Advisory WX info


    --  Wind direction


    --  Recommended runway

    --  Make contact with UNICOM 10 NMs out and use the same procedure as if talking to an FSS

-  Advisory radio calls to make in an uncontrolled field’s pattern:

    --  Downwind

    --  Base

    --  Final approach

    --  Report clear of runway when full stopping

-  For the full summary of recommended comm procedures, see page 7-36.

Airport Traffic Area/Runway Visual Aid Devices
Research to learn what visual aids are available at airfields by referencing:


-  A/FD


-  VFR Sup


-  Low approach plates

Segmented circle:  wind and runway references found inside one

Wind direction indicator:


-  Installed near runway environment


-  Large end of windsock or wind tee points into the wind


-  Landing direction indicator (tetrahedron)


    --  Used for takeoffs and landings


    --  Long pointed end points in landing direction

    --  Use with caution in calm wind situation, as the indication may not correspond to the designated calm wind runway


-  May be lighted for night operations

Strip indicator:  shows runway alignment

Traffic pattern indicator:  shows traffic alignment on base leg

When two aircraft are converging for landing simultaneously, the aircraft with the lower altitude has the right-of-way.

Radio Communication Procedures

When entering Class E airspace without radio communications, use extra caution because radio communication is not required by other aircraft.

Perform same VFR lost comm procedure as with a controlled field:


-  Troubleshoot connections and equipment settings


-  Squawk 7600 on transponder

-  Report your position and make all subsequent calls “in the blind”

Determine proper landing runway and enter downwind at a 45º angle

Remember to close your flight plan after landing:


-  A/FD will have phone number for appropriate FSS


-  Usually, you can just call 1-800-WX-BRIEF
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Strange Field Procedures

Postflight at a Strange Field

Strange field:  any airfield other than your home base

· Involves additional responsibilities such as performing inspections, etc.

Taxiing at a strange field:

· You will be unfamiliar with taxiways and surroundings

· Look at airfield diagrams in approach books

· Request progressive taxi instructions

· Request follow-me vehicle

After taxi:

· Park it and shut it down

· Complete a postflight inspection if it’s the last flight of the day

· Complete turnaround items if it’s not the last flight of the day

--  Oil level

--  Refueling

Postflight inspection checklist:

· See flight manual or pocket checklist

· Set the brake

· Visually inspect interior

· Engage gust lock

· Check seat and CFS pins

· On walk-around, visually check for:

--  Ground evidence of fuel/hydraulic leaks

--  Flap condition

--  Speed brake condition

--  Gear, gear doors, and wheel well condition

--  Tires for indications of wear, cuts, or blisters

--  Install chocks, engine inlet covers, exhaust covers/prop restraints, AOA probe cover and pitot covers

---  Warning:  To avoid possible injury or damage to equipment, allow sufficient time for exhaust stacks to cool after flight before installing exhaust covers/prop restraints.  If AOA/ pitot heat has been used, allow pitot and AOA probes to cool after flight before installing covers.


--  Install tiedowns, if required, and static ground wire



---  4 points:  each wing tip, nose wheel, and aft of jacking point on tail


--  Access doors, panels, and fairings for damage or missing fasteners

--  Check engine oil level within 30 minutes of shutdown and determine quantity required to bring oil level to FULL

--  Refueling as required with approved fuels:


---  JP-5


---  JP-8


---  JET A


---  JET A-1


---  JET B/JP-4


---  Icing inhibitor must be in fuel

--  Secure aircraft


---  Install sunshades as required


---  Lock canopy (move to closed position, then lock it)

---  Canopy warning:  To prevent injury or damage to canopy, ensure canopy rail and locking lever are clear prior to closing canopy.  Ensure canopy handle is in the open position prior to closing the canopy to prevent damage to the locking mechanism.



---  Latch and lock emergency ground egress doors



---  Latch and lock baggage door



---  Latch avionics doors

· If you find a discrepancy during the inspection, notify home field SOF.  Minor discrepancies may be left in service to pursue the mission.  More serious ones may required grounding the plane and dispatching a repair crew.

Closing your flight plan:

· Military field = tower closes it  (you should verify this)

· Civilian field = responsibility is yours (call FSS on radio or use 1-800-WX-BRIEF)

· Notify your squadron that you landed

· If you don’t do this stuff, SAR could be activated to find you

Preflight at a Strange Field

Preflight:  Pilot-in-command is responsible for ensuring inspections are done

Prior to departure:

· Complete mission planning

· Obtain a WX brief from a military source, if possible

Filing your flight plan:

· Military field = base ops

· Civilian field = FSS

Preflight checks:

· Strange field preflight should be performed prior to the first flight of the day

· May need to recheck center of gravity envelope if flying with heavy crew, baggage, or fuel

· Unlock the plane:

--  Unlock canopy

--  Unlock emergency ground egress doors

---  Warning:  If ground egress door is locked, ground personnel will not be able to operate canopy fracturing system in an emergency


--  Unlock baggage door

· Verify seat and CFS pins are in

· Remove tiedowns

· Remove chocks, gear pins, engine inlet covers, exhaust covers, prop restraints, AOA probe cover and pitot covers

· Inspect the nose gear spring strut cartridge

--  Visually inspect it for general condition and serviceability, as well as nuts and bolts on both ends.  Ensure the safety tie is securely in place.

· Open the hydraulic system service bay access panel

--  Pull the manual pressure relief handle


---  Level indicator should be between FULL AC and FULL AD

· Close and latch the hydraulic bay door

· Check all 5 fuel sumps

--  Drain an amount of fuel to check for color and possible contaminants

--  Push up on the sump with the fuel test tube to get a sample

· Verify the fuel filter bypass indicator is in the normal position (in)

--  If it’s out, the fuel filter is clogged

--  If filter clogged, contact home field MX for guidance

· Conduct an exterior check for light operation and  pitot/AOA heating

--  Warning:  To prevent possible burns, application of electrical power to pitot and AOA heating elements should not exceed 10 seconds.  Do not directly touch heated areas.  To check heating, hold hand near heated area until warmth can be felt.

--  Caution:  Prolonged use of pitot and AOA heat while on the ground will damage the pitot and AOA heating elements and drain battery.  Ensure that pitot tube and AOA covers are removed before test.

Taxi and takeoff:

· First, call clearance delivery/ground control with your clearance request

· Complete checklists

· Obtain taxi and takeoff clearance

· Activate your flight plan

--  Military = automatically done

--  Civilian = radio FSS

WANTD

· W = WX checked and briefing obtained

· A = Activate/deactivate flight plan (file it or ensure it’s on file)

· N = NOTAMs checked

· T = TOLD data computed

· D = Departure procedures (obtain and review if available)

