I3102
***VOR, TACAN, NDB***

DISCUSS ITEMS
Holding, FLIP (GP, FIH, and IFR enroute supplement, AP series), MFD usage, VOR, TACAN, and NDB (Service volumes, operation principles, NATOPS procedures, and cockpit presentation), VOR/TAC approach procedures, NDB approach procedures, missed approach, circling procedures, and circling missed approach (determining MAP and continuation beyond MAP).
Holding
Controllers must issue full holding instruction when requested or when not published.
Cross the holding fix or clearance limit at or below holding speed. ~3 minutes prior is recommended.
Max airspeeds

6000’ & below: 200 KIAS

6001’ to 14000’: 230 KIAS
14001’ and above: 265 KIAS
USN: 230 KIAS

USAF: 310 KIAS

Other speeds may be depicted on chart/plate
Identify the appropriate entry procedure prior to reaching the fix.
Utilize triple-the-drift method for course correction on the outbound leg.
FLIP (GP, FIH, and IFR Enroute Supplement, AP Series)

Know the pubs.

If you haven’t gotten out of the gouge and into the pubs yet in your flight school career, start now.

I31xx block is not difficult to prepare for or fly
MFD Usage

SA multiplier for all realms of flight. Use it until they fail it on navigation, pt-pts, holding, circling, etc.
VOR, TACAN, and NDB (Service Volumes, Operation Principles, NATOPS Procedures, and Cockpit Presentation)
AIM 1-1-2/3/4/5/6/7/8

VOR
Fixed location station.

Frequencies 108.0-117.95 MHz allow LOS communication

Received signal is a specific modulation of the frequency that identifies the current RADIAL the aircraft is on.

Morse code is the only reliable way to identify. Must listen or have avionics that decode.

“W” means no voice capabilities coupled to the VOR.

Accurate to within +- 1* when calibrated.

Use VOT to calibrate. Unsatisfactory is +-4* on deck, +-6* in air.

Check the operation of one VOR receiver to the other if aircraft has two. Must be within +-4* of each other.

Station passage is when the TO/FROM flag switches, not just when the needle fluctuates.

There is the possibility of +- 6* fluctuation caused by RPM of the propellers when coincidentally synced to the VOR frequency. 

TACAN
Fixed location stations OR mobile use.

Paired with a VOR frequency in US when operating jointly as a VOR/TAC.

Received signal identifies RADIAL the aircraft is on.

TACAN lockoff of the wrong signal lobe will cause the radial to be off by a factor of 40*. Re-tune/Ident to troubleshoot.

Station passage is when the DME begins increasing.

Service volume for VOR/DME/TACAN are the same:

Terminal – 
1,000’-12,000’AGL // 25NM

Low Altitude – 1,000’-18,000’ AGL // 40NM
High Altitude – 1,000’-14,500’ AGL // 40NM

14,500’-60,000’ AGL // 100NM

18,000’-45,000’AGL // 130NM

DME

Frequencies 960-1215 MHz.

Aircraft interrogates the stations with a paired pulse. The ground station responds with a different paired pulse frequency.
The time from interrogation to reception is used to calculate distance.
Reliable 199NM LOS.

Error is ½ mile or 3% of distance, whichever is geater.

Slant range will never reach 0.
DME is what carries the avionics identification signal for a VOR. If receiving no DME, VOR must be identified by the morse code.
NDB
Frequencies 190-535kHz, 190-1750kHz (ICAO) with n400 or 1020 Hz modulation

Signal can be influenced by weather.
Received signal give a BEARING to the station from our DIRECTION FINDER.

Crew must continuously monitor the NDB signal to ensure receipt of the proper beacon.

Compass locators do not have a three letter identifier code. They are used with ILS approaches.

“W” means no voice capabilities coupled to the beacon.

Station passage is when the bearing pointer fall through the 90* position. When holding at NDB, use 45* position.

Service volumes for various NDBs”

CL – 15NM

MH – 25NM

H – 50NM

HH – 75NM

VOR/TAC Approach Procedures

VOR/TACAN approach procedures are nearly identical. The systems are completely different in how they produce a signal (electrical pulsing v mechanical spinning) yet the signal’s end result of identifying the radial is the same. The primary difference when flying TACAN v VOR is that the TACAN has a larger cone-of-confusion during station passage.
Procedure Turns: 1 minute leg out, 45* to protected side, 1minute leg out, 180* course reversal, intercept inbound course on CDI.

Arcing: Keep station at 90* bearing, making minor corrections to maintain DME until reaching a lead radial for the inbound course.

Considered “established” inbound once within 5 radials of course, begin descent to published altitude.
Standard configuration is 3NM prior to the FAF.
Descend to Baro Mins inside the FAF via dive-and-drive or VDA.

Published VDPs require compliance.

NDB Approach Procedures

Similar to a needle only VOR/TACAN approach.
No course information so utilize wind carrot and ground track indicator to maintain a track toward station vice homing.

Execute procedure turn as published.

Standard configuration is after rolling out of the 180* reversal on the PT.

Missed Approach

Execute when instructed to do so, field is not in sight, or not in a safe position to land.
Requires 200’/NM climb ability, sometimes more if published.

Report Missed Approach to ATC along with reason why.

If executing missed early, fly the approach course ground track until the MAP, climb to missed altitude (unless the approach has a ceiling altitude published on the plate), then continue on missed instructions once at MAP.

Circling Procedures

Crossing landing runway perpendicularly: time for 15 seconds (crew maintains sight of field), turn to intercept a downwind.
Circle to opposing runway: use rule of 80 to establish spacing for downwind. (40* turn for 40 sec, 45*/35s, 30*/50s, etc)

Circling Missed Approach (Determining MAP and Continuation Beyond MAP)

Initial climbing turn toward the airfield, specifically to the landing runway heading, to stay within the protected area (1.5 or 1.7 mi)
Continue the climbing turn to intercept the “worm track” of the Missed Approach instructions.

Bottom line is to have good SA, stay in protected airspace, and end up where ATC wanted you to end up. Don’t get too wrapped around the verbiage, it is common sense stuff.
////////////////////////////////////////////

Profile:

KNQI
NDB 13 @ KHBV via D( HBV full PT

TACAN A @ KBRO via D( BRO full PT

LOC 17R @ KHRL via D( SEBAS full PT
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