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NEWS AND VIEWS

Geoff Gartshore (Editor) at
geoff.gartshore@gmail.com

Coming Events Welc ome!

1. Next COPA 26 Meeting is
Tuesday Jan 10, 2023. Details to

follow.

2. The Pilot Decision Making (PDM) Coming Speaker for January 2023!!
Workshop is a monthly video-
based meeting of pilots to You've all no doubt seen helicopters buzzing about
discuss pilot decision making (air the field, doing circuits, practicing landings, or
and ground). Pilots of all departing and arriving at the airport.

experience levels and ratings are

welcome. Meetings are on . . .
Zoom, the first Wednesday of These helicopters are based right here at the airport

=l e, it 7w, T s, and are part of the Great Lakes Helicopters company

T m— P that provides both flight instruction and charter

cykf.pilotworkshop@gmail.com. service.

Next meeting is Jan 4, 2023.

Our January 2023 speaker will be Andri Harissa from

Great Lakes Helicopter. Andri and will provide us

* “Not Another Aviation Acronym” - with insights into their helicopter flying. This should
Warren Cresswell be very interesting and informative - so come on out

to hear it!

In this Issue!

* Lycoming Engine Leaning Tips

« Banner Towing Service Note: The upcoming meeting will be in-person at
950 Eagle Street N (Eagle Street Christian
Fellowship) in Cambridge. The meeting will also be
on Zoom (link to be provided). See you all there!

¢ 35 Seconds to Quiet Terror - Lee
Coulman

* Members' Corner - Flying the De
Havilland Vampire Jet at Waterloo
- Geoff Gartshore
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Lycoming Service Letter L192B

How to lean your Lycoming
engine:

https://www.lycoming.com/
sites/default/files/Spark Plug
Fouling.pdf

Rotate top and bottom spark
plugs every 25 to 50 hours.
Top plugs scavenge better than
bottom plugs

e Adjust idle speed to 600-650
rom

¢ Operate engine at
1000-1200 rpm after starting
and during warmup. Avoid
rapid engine speed changes
after startup

* Keep engine operating
temperatures in the normal
operating range for your
engine. Keep CHTs in normal
operating range by use of
normal power and proper
leaning.

e Use recommended leaning
techniques at cruise
regardless of altitude

* Prior to shutdown maintain
engine at 1000-1200 rpm
until temps have stabilized.
Run at 1800 for 15-20 sec,
then reduce to 1000-1200
rpm before shutting down
via mixture mixture control.
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Brainteaser
By Warren Cresswell

NOT ANOTHER AVIATION ACRONYM!

Over the past twenty years or so, the advent of GPS and its
impact on aviation navigation has spawned a whole set of
aviation terms. The lexicon of aviation has always been full
of acronyms and now pilots are challenged to understand a
whole new set related to the GPS revolution. Here are just a
few new(er) acronyms related to GPS navigation:

llGNSSI’ IIWAASII IISBASII IIRAIM” IIPBNH IIRNAV”
IIRN Pll

In addition to these acronyms, we also now have
“Navigation Specifications” which govern performance
requirements for various portions of an instrument flight to
be flown using Area Navigation. Variants of RNAV: 10,5,2,1;
Variants of RNP: 4,2,1, APCH and others.

It is becoming harder and harder to stay on top of each of
these new acronyms and really understand what they mean
for pilots. My purpose here is to shed some light on these
new alphabet terms.

Let’s start with two easy ones:
HGPS"

“The Global Positioning System” had its genesis in the late
1950s and 1960s and the FAA certified the first GPS unit for

IFR use in 1994. Since then, “GPS” has become the dominant
form of enroute navigation as well as the primary
technology for guiding aircraft in low visibility approaches to
land. The system consists of 32 active satellites 12,450 miles
above the surface of Earth. The GPS system is owned by the
U.S. Government and is now operated by the U.S. Space
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Force. Airborne receivers receive information from the array of satellites to fix their position,
direction and velocity in the atmosphere.

IIGNSS"

This acronym stands for “Global Navigation Satellite System.” It is a general term describing any
satellite-constellation system that provides positioning, navigation and timing services on a global or
regional basis. ICAO adopted this term and so we use it in Canada also. It appears on the title page of
every RNAV (GNSS) Rwy XX approach. While once the only GNSS system, the US Dept of Defence
Global Positioning System is now just one of several GNSS Global Navigation Satellite Systems
worldwide. In addition to the American system, GNSS systems have been developed and are being
operated by the Russians (GLONASS); the Chinese (Beidou — BDS); the European Union (Galileo) as
well as other GNSS owned and operated by Japan and India.

The various GNSS systems owned by nation states exist primarily to serve the needs of those nation
states. However, in the case of the COSPAS-SARSAT system, which is itself a GNSS, the various
countries with this capability cooperate and provide a pool of satellites to the COSPAS-SARSAT
system which carry SAR instrument payloads on board. Collectively, these SAR satellites listen for and
detect 406 MHz distress beacons and the group cooperates on the follow-up arising from any such
detections. In Canada, such advisories come to the appropriate Rescue Coordination Centre for
follow-up action.

llW A AS”

“Wide Area Augmentation System” is the most valuable navigation tool for pilots today. It is the most
precise location-providing service available in North America and its principal function is to enhance
the precision of location services to the Global Positioning System. Traditional GPS is accurate to
about 15 m/50 ft, whereas WAAS enabled GPS is accurate to less than 3 m/under 10 ft 95% of the
time. This enhanced position information is critical for ensuring accuracy on instrument approaches
into low visibility. As an example, a WAAS certified GPS can safely provide Localizer Performance with
Vertical Guidance down to typically 200- 250 ft above the runway threshold.

To create WAAS, the FAA invested in 38 ground-based stations, called Wide Area Reference Stations
(four of which are found in Canada), as well as three master stations. These Wide Area Reference
Stations collect data from the satellites overhead and compute corrections to overcome specific
shortcomings of the raw GPS data such as satellite orbit anomalies, clock drift and signal delays
caused by the atmosphere and ionosphere. GPS correction messages are generated at the Wide Area
Reference Stations. The messages are then shipped to the master stations (ground-based) for vetting
and redistribution to six ground-uplink stations. the ground stations transmit the correction
messages to three, geostationary communications satellites. These three geostationary
communications satellites broadcast the improved positioning data to the receivers of the WAAS
enabled GPS Navigator in aircraft cockpits. The WAAS enabled GPS Navigator can read the error
correction message and can then display the most accurate information in the cockpit for the pilot.
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lls BAS"

This acronym stands for “Satellite-Based Augmentation System.” It is really an integral part of the
WAAS system described above. Indeed, the first SBAS worldwide was the SBAS integrated into the
FAA’s WAAS system. A SBAS provides a wide coverage augmentation system in which the pilot in the
cockpit receives, via the WAAS Navigator unit, augmented/corrected information from a satellite-
based transmitter. It is the SBAS that receives the error corrected messages from the WAAS ground
stations and rebroadcasts them from three geo-stationary satellites located on the Equator. So, think
of SBAS as a subset of the WAAS system- a portion of the satellite array that complements the
ground stations. SBAS is intended not only to improve accuracy of the information going to the pilot
in the cockpit but also to ensure its integrity and availability. This permits accuracies such as:

Horizontal Vertical
Approaches:
APV -1 (LPV) 16 m/52 ft 20 m/66 ft
APV -2 16 m/52 ft 8 m/26 ft.
CAT 1 Precision 16 m/52 ft 6 mto4m/20ftto 13 ft

Today, there are several “SBAS” systems to complement the other “GNSS” systems that have been
developed around the world. In Europe the EGNOS SBAS provides enhancements to the Galileo
GNSS. Japan and India also have similar SBAS which increase accuracy for their GNSS.

llRAI M"

“RAIM” stands for “Receiver Autonomous Integrity Monitoring.” The technology was developed to
assess the integrity of GPS signals received in a GPS Navigator system. Of course, the quality of the
GPS navigation is dependent upon a good signal from the satellites. RAIM is designed to check that
signal quality. A minimum of five visible satellites, each with satisfactory geometry, must be visible to
the GPS antenna on the aircraft which feeds the panel-mount Navigator. The system uses redundant
signals to produce several GPS fixes for the aircraft and then compares them to figure out if there are
any inconsistencies.

Sometimes there can be errors in the GPS signals and RAIM is designed to test these and flag any
anomaly (loss of RAIM) to the pilot via an annunciation on the Navigator. As well, sometimes
positional geometry is poor, or satellites might be down for maintenance causing a loss or failure of
RAIM.
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The pilot needs to be concerned with correctly predicting RAIM that will prevail at that future point
in time when the pilot will commence an instrument approach, and is most vulnerable to any RAIM
error. And, of course, the pilot will be concerned about any RAIM fault detected in live time,
immediately prior to, and during, the course of the instrument approach when the aircraft is closest
to the ground.

WAAS certified GPS Navigators take this problem away by continuously monitoring RAIM throughout
the course of the flight.

IIPBN"

This acronym means “Performance-Based Navigation.” This term has come into use recently as
satellite navigation systems and standards have evolved quickly. ICAO has been pushing PBN for
several years now and is encouraging all ICAO countries to adopt national plans for PBN. Canada has
committed to doing this and Transport Canada is working along with Nav Canada, DND, Air Carriers,
Airport Authorities etc. on a master plan.

Besides ICAO, what is driving this new PBN concept is that growth in aviation is resulting in an
increased demand on airspace capacity and an increasing need to optimize utilization of airspace.
Other societal needs also come into play such as fuel consumption, cost reduction, and reduction of
greenhouse gases.

PBN represents a shift from ground, sensor-based navigation (VORs, NDBs etc.) to performance-
based navigation where more full and efficient utilization of the available airspace is possible.

PBN is a navigation system, using satellite waypoints and ground navaids (although less and less of
these), to provide area navigation, based on performance requirements for aircraft operating along
an Air Traffic Services Route, on an Instrument Approach or in a Designated Airspace. PBN navigation
fits along with related communications, surveillance (transponder returns) and Air Traffic Control to
deliver repeatable, reliable and predictable flight tracks in the areas noted above. Area Navigation
(RNAV) is the navigation method used. Inputs to the PBN navigation system may be from ground-
based or space-based navigation aids. To a great extent, the pilot follows the PBN navigation system
by following the charted information with little need for input from ATC.

There are two types of Area Navigation under PBN. The first is “confusingly” also called RNAV (area
navigation) and the second is called “RNP” standing for “Required Navigation Performance.” Both will
be dealt with separately further below.

In earlier days of GPS, performance requirements were enunciated as specific equipment
capabilities required in order to achieve the desired level of GPS guidance data during certain phases
of IFR flight. The revolution in GPS navigation equipment and the rapid change in the satellite-based
navigation system made that approach very cumbersome, complex and expensive. Today, the
approach is to express a “Performance-Based Navigation” Specification. The specification is stated,
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not in terms of specific equipment, but rather by the performance that can be achieved in respect of
accuracy, integrity, continuity, availability and functionality needed for the proposed flight operation.

Under PBN, accuracy is generally a horizontal accuracy that depends on what area the aircraft is
flying in and during what phase of flight. For example, the horizontal accuracy range while on the
segment of an instrument approach inside the Intermediate waypoint but outside the Final Approach
Course Waypoint, is +/- 1 nm and this performance must be achieved (or exceeded) 95% of the total
flight time. The PBN Navigation Specification specifies different values of required performance for
different portions of the enroute, terminal and approach phases

PBN can have several benefits when compared to the old airway/navaid system pilots used to fly
under. PBN reduces the need to maintain sensor-specific routes and procedures. This has led to the
decommissioning of many airways and navaids. It also avoids the need to develop new, sensor-
specific operations with each new evolution of navigation systems (which could be cost prohibitive).
PBN also allows for more efficient use of airspace to facilitate route placement, fuel efficiency and
noise abatement. In short, PBN delivers a lower cost, more adaptable and more efficient use of the
airspace.

" R N Av"

“RNAV” means “Area Navigation” and is derived from satellite-based navigation information, and
ground-based navaids when available. RNAV is one of the two subsets of “PBN” and the term is a bit
confusing because “RNAV” can be broadly thought of as Area Navigation in general (which is what
“PBN” is), and the term “RNAV” also has specific meaning amongst pilots for a specific type of RNAV
instrument approach. It is not uncommon at all to hear a pilot select from ATC, the RNAV Z Rwy 26
approach at Waterloo, for example. As both RNAV and RNP approaches are Area Navigation
Approaches under “PBN” it would be more proper for the pilot to select from ATC the “RNAV (GNSS)
Z Rwy 26 approach.

Variants of RNAV 10,5,2,1:

Because “RNAV” is a performance-based form of Area Navigation, not surprisingly there are different
categories of RNAV depending on the required performance.

RNAV 10: Used for Oceanic and Remote navigation applications:

RNAV 5, RNAV 2 and RNAV 1 all relate to Enroute and Terminal Applications. The ICAO Navigation
Specifications for these all relate to lateral track tolerance and a percentage of the entire flight time
this must be valid for:

RNAV 5: +/-5nm 95% of the total flight time.

Can be used for enroute and arrival operations but not approach operations.
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RNAV 2: +/-2nm 95% of the total flight time.
Can be used for enroute and arrival operations (STARs) but not approach operations.
RNAV 1: +/-1nm 95% of the total flight time.

Can be used for arrivals (eg. STARs) and the Approach segments from the initial
approach Segment of an approach from the Initial Approach Waypoint to the
Intermediate Waypoint and for the Intermediate approach segment to the Final
Approach Course Fix (FAF). Under PBN there is no RNAV 1 specification for the
segment from the FACF to the Missed Approach Waypoint. But there is a valid
segment for the Missed Approach segment.

It can be seen that the key performance spec is the one for RNAV 1 — which permits
all the operations, up to and including the approach itself.

In order to fly a Localizer Performance with Vertical Guidance (“LPV”) approach it is necessary to
have at least a WAAS certified GPS Navigator certified to the Technical Standard Order of TSO 145a
Class 3 or TSO C146a with sensor interfaced to appropriate avionics.

While under “PBN” the navigation specification is not expressed in terms of lists of qualifying
equipment terms via a TSO designation, it is still necessary for the pilot to be assured that the WAAS
Navigator to be used will meet the requirements for the intended flight operation. This, of course,
includes verifying the equipment is certified to the minimum required TSO level.

The types of GPS Navigators listed immediately above meet the RNAV 1 performance specification. It
will continuously check for RAIM and flag any loss of RAIM for the pilot — usually with a yellow
“INTEG” flag on the screen. This alerts the pilot that the usual protections for azimuth and altitude
will not be present as the approach continues.

One final point: do not confuse the RNAV 1 Navigation Specification with the level of service that
your WAAS GPS Navigator will deliver to you on the approach. Those values are:

Enroute: +/- 2nm horizontal; Terminal: +/- 1.0nm horizontal and Approach: for non-precision APV
approaches: +/-0.3nm horizontal and for WAAS LPVs: 40 m horizontal and 50 m vertical.

IIRN P"

The acronym means “Required Navigation Performance.” This is the other type of Area Navigation
under the “PBN” umbrella, and it has its own Navigation Specification.

There are some fundamental differences between “RNP” and “RNAV” as can easily be seen by

comparing the Waterloo RNAV (RNP) Y Rwy 26 and the Waterloo RNAV (GNSS) Z Rwy 26 approaches
(see next page).
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You will immediately notice that the inbound courses on the approach are curved, not linear. These
approach courses circle in tighter and descend faster all of which is designed to expedite the
approach and save fuel. Secondly, because of the curved inbound course many of the approach fixes
are different. Thirdly, the minimums for the RNP approach are higher. As well the minimum
categories are different. Aircraft flying RNP approaches can make curved track approaches to the
final approach course whilst making a constant descent. This reduces track miles, saves fuel, and
reduces greenhouse gases.

The most fundamental difference between RNAV (RNP) approaches and RNAV (GNSS) approaches is
that in order to fly an RNP approach:

- The avionics system must have onboard performance monitoring and alerting capability, in
real time, to flag for the pilots if something in the navigation is getting off track. This is not
required for RNAV (GNSS) approaches. The requirement for an on-board performance
monitoring and alerting capability is intended to provide an extra layer of safety.

- The databases used in RNP equipped aircraft must hold only those procedures that the
aircraft maintains eligibility for. It is not the same database as found in the RNAV/(GNSS)
boxes.

- The operator of the aircraft must obtain approval from Transport Canada for an Operations
Specification “OPS SPEC 620” to be attached to the operating certificate for the airplane to
permit RNP AR operations. In order to obtain this addition to the operating certificate the
aircraft operator must complete and obtain TC approval for a number of items such as: proof
that the aircraft is itself eligible; establishment of operating procedures for both the
navigation systems and database process; operational training for maintenance and crew.

- RNP approaches in Canada are designated RNP AR meaning RNP area navigation and
Authorization Required. This authorization note currently appears in the lower left-hand
corner of all RNP approaches. Currently, there are 32 airports across Canada that have
availability for RNP AR approaches. Naturally, these are the largest airports and with
scheduled airline service.

There are several categories of RNP contained in the “PBN” Navigation Specification, the highest one
being RNP AR APCH. The most stringent Transport Canada Operations Specification with respect to
RNP is OPS SPEC 620 — Unrestricted. RNP-AR is the navigation specification for procedures currently
published in Canada as “RNAV (GNSS)” and authorized under Special Authorization RNP APCH. They
include approach operations with minima designated as “LNAV”, “LNAV/VNAV”, “LP” and “LPV”.

But we won'’t go into that further because the bottom-line is that it will be airlines and corporate jets
who will be flying RNP and doing RNP approaches, not the smaller, GA aircraft.

As our aviation world continues to grow and develop, one thing you can count on is.... more
acronyms. Hopefully, this writeup helps you stay ahead of the curve!
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Banner Towing Service at KW!

Shan Gnana at FliteLine (KW Airport) provides banner towing and can supply a
good addition for advertising for a company or social/personal event. He can also
provide special messages (you missed a birthday or anniversary, or need spousal
OK to buy a plane....). Shan’s contact information is:

Shan Gnana
519-514-0530 (Ext 510)
charters@fliteline.ca

35 SECONDS TO QUIET TERROR - Decision Time!

By Lee Coulman

We take flight instruction to train us for piloting our light aircraft to the extent of our dreams. We are
also trained for those emergencies that may create the nightmares that we hope will never occur.
Recurrent training keeps us tuned to dealing with these issues. Do we get enough training for the

real emergency? Of course that isn’t enough, so we review our emergency procedures on a regular
basis. What could go wrong?

This past fall | had the opportunity to test out one of my worst fears. An engine failure on takeoff at
low altitude fits that description for me. Imagine a wonderful takeoff and at 300 feet above the
runway the engine fails. Do you turn back or fly straight ahead? We’ve been trained and strongly
reinforced to not make that turn below 300 ft. But when it happened, | didn’t know 200 ft from 400
ft.

There is some luck here, because you don’t know when it’s going to happen and what other factors
are at play. But some luck is preordained by our previous decisions and experiences. Such was the
case when | back tracked onto runway 34 at Midland Huronia airport (CYEE) for a test flight of my
Rotax 912ULS powered Searey amphibian.
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A friend of mine had taken his Searey onto the same runway some 5 years back. He had completed a
successful week of flying around Georgian Bay with our group with Midland as our base of
operations. At the end he had stopped to help another pilot check his airplane. After their brief
stop, they were in a hurry to get home. They decided that an intersection departure with 2000 ft of
runway was enough for both of them. But some 30 seconds after applying takeoff power, he
descended into the trees, about 1500 ft beyond the end of the runway. He was ready in a sense,
with his ballistic parachute, to make a gradual descent among the trees. He wasn’t really hurt but
there was more damage done to the airplane to get it out of there. He subsequently discovered a
June bug blocking the fuel line. Our tight group of Searey flyers now automatically back-track on this
and similar runways. There was an additional 2000 ft of runway available with the back-track.

There is an additional 1500 ft of rough overrun at the end of runway 34 at Midland. Another Searey
pilot had used this area for a gear up landing a few years back and found it acceptable. So runway 34
had 4000 ft available and there was a marginally acceptable 1500 ft of overrun with a road and trees
at the end. When you add all this up, the runway conditions seem like an excellent setup for testing
a sick airplane.

My Searey had been working well for the last 5 hours but on my way past Midland the engine lost
power for a short time but recovered with the electric fuel pump. This happened twice and luckily
my Rotax mechanic was there. We decided to replace the engine-driven pump after checking for
fuel contamination. The engine was running well at idle and during the extended run up and two
high speed taxi runs. | decided to do a test flight on Runway 34, using the full runway with the
overrun in my mind, a full 5500 ft. What could go wrong, the engine had stumbled, not failed?
Besides, | was pretty sure “I could make it around the pattern with a little coaxing.”

The engine accelerated smoothly and it climbed well to about 300 ft, then suddenly it became very
silent. Do | turn back, continue around the pattern, or land? Pushing the nose down to maintain
airspeed was the first action, as full nose up takeoff trim had been applied on for this Searey pusher
configuration. As | did that, the answer spread out in front of me. “I need to land, so that the
overrun is looking almost attractive”. A rough landing was better than the alternatives. The worst
part was the ditch at the end of the runway as | taxied back at low speed. Yes, the engine was still
running! This was an important clue to the problem.

We finally homed in on a fuel restriction that allowed the engine to idle and run-up, but not permit
enough fuel through to keep the carburetor bowls full of fuel. The problem turned out to be an old
rubber fuel line that | couldn’t easily replace 2 years ago when | did a fuel system overhaul. It was
over 20 years old but looked OK from the outside and was hidden and well secured, but pinched
inside the fuselage. It took three of us several hours to replace the line.

| had survived an engine out at low altitude and | wasn’t negatively affected by the experience. What
| realized was that the test flight wasn’t really necessary, as the answer was already on my
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instrument panel. Two years ago, | had installed a fuel flow indicator into my new EMS (Engine
Management System), which now shows the flow rate into the carburetors. The Rotax 912ULS
requires as much as 30 litres/hr with maximum power applied. | have now added a check of this
instrument during run up and takeoff. | now know that 912 carb bowls have about 35 seconds of
takeoff power available. Good thing | didn’t try to make it around the pattern.

As much as the “engine out” experience was almost a non-event, | really don’t want to repeat it on
Runway 34 or anywhere else with a shorter runway. I’'m checking that fuel flow indicator during
critical pre-takeoff checks. It is difficult to read on my panel but I’'m not ignoring it.

This experience happened just before Thanksgiving and | will be forever thankful to my friends for
their help and support during this mess. It took 3 trips up to Midland and significant help from my
engine mechanic and fellow local pilots. | felt blessed from the experience.
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Flying the De Havilland Vampire Jet at Waterloo!
(Geoff Gartshore)

MEMBERS’' CORNER

No it’s not what you think!

While it might be a bucket list item some day, at present, the way things are, | am relegated to
computer flying the Vampire at Waterloo using XPlane 11 at home.

It’s a wonderful machine to fly, once you get all the performance numbers memorized (thanks to

Derek Hammond for his insights!) and properly apply good technique for the approach and landing,
based on the following.

e Apply flaps in level flight, not in turns!
e Approach at 145 kts

e Full flaps at 500 ft, speed 125 kts

e Stick full back on touchdown at 120 kts

Here are some photos that document my progress with this aircraft to date.

bemoone:
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brmcrrar
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(See you next Issuel!)

Jan-Feb 2023 Newsletter Page 17




	Coming Events
	In this Issue!
	Welcome!

