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CHAIRMAN’S CORNER

Chairman’s corner
by Paul Sherry - Chariman

I

t is a few months now since our AGM and I hope you have
all managed to enjoy some decent trips over the summer.
Unfortunately, I am ‘between aircraft’ at the moment so
my own flying has been a little curtailed in recent months.
Nonetheless, as an update to those who have been kindly
following the process on the forum, our Seneca V project
continues to move forward and is coming closer to fruition.
A good use of the project management skills learned (the
hard way) from my involvement in a recent IT project at the
hospital… the Editors of Instrument Pilot have asked me to
share my experiences
of
restoring
an
aircraft to flying
condition and thus I
will be putting finger
to keyboard in the
near future to record
the ups and downs of a project that has effectively been a year
in the making.
Colin Williamson, our meetings secretary, has been
beavering away in recent weeks with regard to a couple of
PPL/IR Europe planned trips scheduled for September – to
Salzburg and for those who have some additional time on their
hands, on to Albania and Romania. Unfortunately, for reasons
noted above, I will not be able to participate but I wish all of
those going an enjoyable and informative trip. I look forward
to reading the trip reports in future editions of Instrument
Pilot.
I suspect many of the pilots who will be travelling to
Salzburg, Austria or Tirana, Albania and Romania will

probably be navigating there primarily by means of GNSS
(Global Navigation Satellite Services). In the last decade we
have become increasingly dependent on the service provided
for all manner of aviation activities – to the point where to
go flying without some form of GNSS receiver in the cockpit
is now almost unheard of. Indeed for IFR flight in general
aviation (GA) aircraft, the use of GNSS has essentially
become a necessity. At the price points that we can afford, it
is the ‘only game in town’ as multi-sensor Flight Management
Systems (FMS) do not really exist for GA.
The
current
underpinning
of
the system remains
mostly courtesy of
our cousins across
the pond via the
NavStar GPS system,
supplemented by the European SBAS system (EGNOS) for
those pilots who have upgraded their avionics appropriately.
The space based navigation system as we now know it, was
first launched as a concept by the US Department of Defense
in 1973. It was then named NavSTaR – Navigation System
using Timing and Ranging. Following the shooting down
of a Korean Airlines 747 in 1983 (a navigation error led
them to inadvertently penetrating USSR airspace), then US
president Ronald Reagan signed an order releasing the system
for civilian use. The first aviation panel mounted GPS unit
certified for approach was the Garmin 155 that came to market
in 1994. Then came the game changing Garmin GNS430
(with a colour moving map, IFR approved GNSS, as well as

“I tend to use the NDB a little more – mainly
because there are quite a few around that are
still part of the missed approach procedure”

Aircraft Insurance

Are you paying too much?
• Get an instant quote online

• Spread your premiums for free

• Select the cover you want

• 24-Hour claims hotline service

To ﬁnd out more go to Visicover.com
Authorised and regulated by the Financial Conduct Authority

4

INSTRUMENT PILOT • AUTUMN 2017

Visicover is a unique
service that lets you
buy and manage your
aeroplane or helicopter
insurance online
whenever it suits you.

PPL/IR EUROPE

a NavCom radio – wow!) in 1998 and the rest, as they say is
history. Those of you who were fortunate enough to be able to
attend the AGM on 13th May were treated to some informative
and I hope, thought provoking presentations on the various
technologies which are increasingly becoming available to us
at price points that (in aviation terms) are falling steadily as
the years progress.
Speaking for myself (if I am really honest), I have found
that the use of almost any navigation aid, apart from my
ubiquitous (and now very much legacy!) Garmin GNS430
– albeit recently upgraded to ‘W’, is becoming a very much
secondary activity. I tune in a VOR and display it when I am:
(a) in enroute mode – as a general cross check of what is
going on (occasionally),
(b) when I am doing my annual revalidation to show that
I actually can remember how to do it,
(c) when the ATIS is being broadcast on the VOR
frequency and
(d) when I am slightly short of things to do in the cruise
and fiddling with something is a way to occupy
myself!
Oddly enough, I tend to use the NDB a little more – mainly
because there are quite a few around that are still part of
the missed approach
procedure for the ILS,
certainly in the UK. As
we have got one in the
aircraft and it seems to
work quite well, then I
do tune and identify it
as part of my routine
approach preparation
and brief. Rather like
a DME that fixes your
range to a known point on the ground, I do find the NDB,
pointing to a ground based transmitter, an aid to situational
awareness. But could I manage without it? Of course I could
and many pilots have done so for years.
PPL/IR Europe has a long track record in pushing the
benefits of GNSS for GA, whilst not ignoring the associated
issues of course. The vast majority of our members already
have huge experience of using approved panel mounted GNSS
navigators. To be direct, many of our community know more
about the use and abuse of such devices than many of the wider
instructor community and almost certainly many examiners.
I will take this opportunity to promote what is probably the
most authoritative summary of the subject which is the book
entitled the ‘PBN Manual’ – available on our website as a
downloadable PBN manual and free to all members. If you
have not read it (or perhaps re-read it recently), then please take
an opportunity to do so as some sort of formalised assessment
and log book sign off is coming your way in short order. I
must give full credit to Vasa Babic, a long time member of
PPL/IR Europe who wrote the first edition and to Timothy
Nathan and John Shannon who updated it recently in line with
the new EASA requirements for PBN knowledge. My thanks
to all who contributed.
The reason I pick this subject up for discussion is the
impending EASA imposed deadline of 25th August 2018 for
GA pilots who wish to avail themselves of any published
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PBN procedure – which effectively means any GNSS based
SID’s, STAR’s and approaches (either 2 dimensional such as
LNAV, or 3 dimensional such as LPV). For those who wish to
read more, I refer the reader to Commission Regulation (EU)
2016/539 of 6th April 2016. This date is now under 12 months
away and thus anyone who is revalidating their instrument
rating in this period should try and ensure that their evaluation
includes that necessary to maintain their PBN privileges. As
usual in the rather complex relationship that exists between
EASA and the member states, the decision as to exactly
what is required has been derogated to the NAA’s as they are
individually responsible for flight crew licensing and the local
application of the relevant regulations.
This subject has been explored thoroughly in a recent
thread on the forum. The UK CAA has published an IN
(Information Notice) 2017/034 – issued 18th August 2017.
Pilots with experience of PBN are permitted to ‘self declare’
their theoretical knowledge and then will be assessed by
an oral examination by their examiner at revalidation plus
demonstration of competency for the in-flight procedures. For
those of our UK members who fly with the privileges on an
IMCR/IR(R), the UK CAA has yet to publish their requirements.
Para 9.1 of IN 2017/034 states ‘The UK CAA will issue
further information via
Skywise on the impact
of the PBN regulations
on
the
IMC/IR(R)
Rating
and
update
Standards
Document
25, later in the year.’ So
watch this space….
From the forum
thread, I see that
Belgium is requiring a
1-day theoretical course at an ATO, alongside five approaches
of various types (which can at least be done in a simulator).
One of our Belgian members has signed up for the course at
a cost of €499. And said member is already an instructor and
has been teaching PBN and related activities to other pilots.
So, with that experience and the benefits of the PBN Manual,
he is probably going to be more capable and knowledgeable
than those teaching on the ‘approved’ course. Read into that
what you will.
The message to you all here is that a deadline is approaching
and PPL/IR Europe would strongly recommend checking with
your own NAA and ensuring you understand what requirements
are being placed upon you in your own individual scenarios.
Some countries apply a more rigorous ramp checks regime
than others and I would not want any of our members to be
unexpectedly caught out. It goes without saying that PPL/IR
Europe and our EASA representative, Julian Scarfe, have been
working hard to try and mitigate these requirements. In this
I would say we have been partially successful – the original
draft proposals were even more intrusive.

“pilots with experience of PBN are
permitted to ‘self declare’ their theoretical
knowledge and then will be assessed by
an oral examination by their examiner at
revalidation”

Happy flying and best wishes,
Paul Sherry
Chairman – PPLIR Europe
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Editorial

eptember brings the first days of
autumn. In central and southern
Europe, this means welcome
cooler weather after a hot and
very dry summer punctuated
with the occasional thunderstorm.
Those members living in more northern
European climes have not been so
lucky and at best have enjoyed more
indifferent summer weather. Wherever
members live, we hope you have
enjoyed some good flying over the long
daylight summer period.
We have a miscellany of items in
this Autumn IP. First up is an article
by one of our editors, Phil Caiger, on
the Malibu Mirage PA46 that he has
owned for the last eight years. Phil’s
enjoyment of his plane shines through
this article and shows how much family
fun is possible if you can use your plane
for practical holiday purposes as well as
for business transport, in spite of some
trials and tribulations with his engine
on the way. As an organisation, PPL/
IR Europe does try to include events
in its programme which encourage
members to bring their wives, husbands
or partners along with family as well.
It is difficult to arrange dates which
suit everyone; such events are usually
in the summer when the weather is
better so that members not having a full
instrument qualification can attend and
as far as possible, take place somewhere
in Europe not impossibly far from any of
our members to attend. If any member
has suggestions for future such events,
then drop an email to the Editorial
Office (editor@pplir.org) and we will
forward them on to Colin Williamson
as meetings secretary. Another member
brought his younger son along to one
of the early nine day tours a few years
ago when his wife was unable to come
at the last moment – the result was son
was off to California later that summer
to get his own PPL. Catch ‘em young!
But enough digression, in late June
a weekend seminar was held at Kortrijk
in Belgium where the APS course was
given its first presentation in Europe.
We asked two members to write up their
experiences of this – Matthew Lavy,
whom incidentally also flies a Malibu

6

INSTRUMENT PILOT • AUTUMN 2017

Mirage and Jim Thorpe, who has more
experience than most in operating and
maintaining ‘big’ piston engines. It is
apparent from these two articles that
this was a successful and stimulating
weekend for those present.
With autumn here, thoughts now
turn to less good weather and with
this is mind, Alan South has prepared
an article on “NWP” – Numerical
Weather Prediction based on part of
his presentation at the PPL/IR Europe
Weather Seminars done jointly with
Anthony Bowles. Given that most
forecast products we use are based on
the US GFS model, it is instructive
to have a background knowledge of
what this model involves. Arguably
one of the most useful developments
in the last few years with the help of
member Sebastian Golze (yet another
Malibu Mirage fan) and an iPad is the
availability in the cockpit of all but
real time in-flight weather. What was
once expensive and difficult hardware
to install has become much easier and
simpler but crucially more affordable
with enormous safety benefits. As an
organisation, we are really lucky to
have such diverse skills amongst our
membership.
The usual regular features are
there; Paul Sherry in his Chairman’s
Corner, highlights the need for our
IR rated members to get the magic
“PBN” annotated on their licences at
revalidation time and notes that how
this is done differs between EASA
member states; it is apparent that goldplating has not lost its attraction with
some NAAs, and in the Editors’ view a
pity that a more uniform approach could
not be adopted within EASA countries.
Lastly
Graham
Whittle
simultaneously takes us to (sunny)
San Sebastian in Spain for a quiz on
its VOR22 approach and (probably
cloudy and wet) Skye in Scotland on a
Weekenders outing – but the food does
sound good when you get there. Now
which would you prefer….?
Anthony Bowles
Phil Caiger
Graham Whittle
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Numerical Weather Prediction

J

by Alan South

ust as you were thinking that you had had enough of three-letter acronyms, here is another one: ‘NWP’ or
Numerical Weather Prediction in full. In recent years there have been some great advances in NWP that
are of real benefit to the private IFR pilot looking to reduce planning stress and improve transport utility
of light piston GA. However, like other technological developments, NWP is moving faster than the GA
training industry can change.

Having an instrument rating or an IR(R) means being able to deal
with a much wider range of weather than the VFR pilot. However,
I would argue that the instrument pilot flying light piston GA needs
an even deeper understanding of weather phenomena and of weather
forecasting than the VFR pilot. The main reason for this is that we
often expect to use our qualifications and our aircraft to achieve
something as close as possible to the utility promise of commercial
air transport: going where you want, when you want. The “when
you want” part of this promise is all about the weather. If you are
willing to wait long enough, you can fly any route in the world in
VMC. However, we have invested a lot of time and money in order
not to have to wait. We also plan trips, business or pleasure, where
we need to know in advance with some confidence that we will be
able to make it there safely. If it looks like this is not possible, it may
be time to start booking scheduled tickets or cancelling hotels. We
may also want to know in advance if we are likely to be able to get
back and maybe do so in a way that will provide a comfortable trip
for some non-pilot passengers.
Perhaps that is the main difference between weather forecasting
for VFR pilots and IFR pilots. The IFR pilot is able to deal with a
much wider range of weather but may well need to know, with a
degree of certainty in advance, if a mission is flyable. The secondary
difference is that the IFR pilot will be choosing to penetrate or
avoid certain weather where understanding its spread and intensity
is critical to flight safety. For these purposes, NWP is your friend.
There are some amazing resources available that greatly aid flight
planning in advance and in setting flight strategy on the day and
most of these resources are free. However, because it is relatively
new, the use of NWP is not covered in theoretical knowledge exams
and because of the speed of change it is unlikely that TK will catch
up. My personal view is that topics such as this are correctly covered
by Continuing Professional Development (CPD) seminars such as
those offered by PPL/IR Europe on topics such as Performance
Based Navigation.
Like so many other things in aviation, it is also important that
the pilot has some grasp of the fundamentals and of the limitations
of NWP in order to be able to use the tools safely. I think of this as
being like the need to know about coastal effect or operating range
before using an ADF to fly an approach. The objective of this article
is to provide a grounding in the principles and the sources of NWPbased weather products. Its aim is to increase awareness of what
NWP can and cannot do. It will not cover forecasting of specific
weather phenomena or strategies for flying them. For that you will
need to come to the next PPL/IR Europe weather seminar!
By way of personal introduction, I did my instrument rating back
in 1993 and had the good fortune to be working for an amazingly
enlightened consulting firm who thought it perfectly fine for me to
be flying myself to business meetings and sending them the bill.

This was long before the low cost airlines, or online booking for
that matter. I needed to be able to be sure I could make the trip. At
the same time, I was sharing an aircraft with someone who went on
to found one of the first online aviation weather businesses. All this
combined to me developing a bit of an “unhealthy level of interest”
in weather, even for a pilot.
Why is weather forecasting so hard to get right? Pilots and
weather forecasters have had a strained relationship since the very
early days of aviation. The reality is that weather forecasting, and
especially for pilots of light aircraft, is a difficult thing to do with
accuracy and with certainty. To understand why this is so, we need to
start with a fundamental appreciation of what weather is. Our planet
is covered with a layer of fluid that we call air. Air at the poles is
cold and tends to sink down towards the equator. Air at the equator
is warm and tends to rise towards the poles. How these masses of air
mix together and also mix with moisture define weather.
The first issue is all about what happens as those masses of air
mix. They do so in a very messy way. The technical term is that the
mixing is turbulent fluid flow. One example of turbulent flow is a
fast flowing stream, with the water twisting and turning and crashing
around stones. The opposite of turbulent flow is laminar flow, when
the fluid flows in a nice orderly smooth way. Continuing to use a
water analogy, think about a large, slow moving river. Turbulent
flow is chaotic and seemingly random. Imagine how difficult it is
to predict in advance exactly what chaotic pattern will happen next.
The second issue is that, as pilots, we need not just a prediction
of what will happen next in this chaotic pattern but we also need
that prediction to be made with a very high degree of accuracy. A
change of just 2 degrees centigrade or of one hour in the timing
of the arrival of some cold air can make the difference between
conditions that are perfectly flyable and those that are dangerous.
There are several mathematical equations of motion that set out to
describe what is going on with turbulent fluid flow and many of
these equations have been around for decades. The most notorious
are the Navier-Stokes equations, which date from the 19th century
but are yet to be fully solved. They are listed as one of the seven
most important outstanding mathematical problems. This is the core
issue with weather forecasting. If only we could apply equations of
motion to the masses of air encircling the earth, we could describe
mathematically what will happen next and do so with definitive
precision. As we are not able to do this, we need an alternative. This
is where modern computers come in with NWP. Instead of trying to
solve the impossible, NWP uses the number-crunching capabilities
of a computer to simulate the world’s weather.

Setting up an NWP model
An NWP model starts with the development of a grid. The entire
atmospheric layer surrounding our planet is mapped out in three

AUTUMN 2017 • INSTRUMENT PILOT

7

PPL/IR EUROPE

WEATHER PREDICTION

Below: ‘gridcells’ (source: Center for Multiscale Modelling of
Atmospheric Processes)

dimensions. This is just like the latitude and longitude mapping
with which we are familiar for navigation, but with the additional
dimension of altitude, or to be precise, pressure altitude. Instead of
a series of roughly rectangular-shaped grids on a chart, we instead
have covered the planet with a series of roughly cuboidal blocks.
These blocks are called “gridcells”.
It is worth considering for a moment some numbers relating to
gridcells. These numbers get quite big, and this has an impact on
NWP but as we will see later, these numbers would benefit from
being even bigger.
A typical gridcell might be 0.25º of latitude and an average of about
0.25º of longitude in area. That makes about 2 million blocks. It is
then typical to model the atmosphere vertically in 64 layers going all
the way up to 1 mbar or about 100,000 feet. This yields a total of 133
million gridcells. The second step is to develop a computer model of
the atmosphere based upon theories of how weather behaves. The
coding of the model is such that it will use current and past actual
observations to simulate today’s weather and extrapolate the model
forward to create forecasts. This is a very complex task and of a
huge scale. Not only are there 133 million gridcells to be modelled

High Performance
Aircraft Hire
EASA registered TBM 700C2

past, present and future but what happens in one gridcell will have
a knock-on effect to the next. To give a sense of the scale of the
computing task, I am typing this article on my nice new “quad core”
iMac. The main computer at the UK Met Office has a quarter of a
million cores and needs about 4MW to power it. It is the 11th most
powerful computer on earth and many of the other very powerful
computers in the world are also used for weather modelling.
The point about the knock-on effect and extrapolation is an
important one for pilots to appreciate. Given the requirements of our
missions, we would like a forecast to be as accurate as possible, as
far out as possible. To figure out what the weather is going to do in
the next ten minutes does not require a supercomputer. However,
with millions of gridcells all interrelated to each other, tiny errors in
observations or in the model will mean that any forecast will at some
distance into the future become too inaccurate to be of use. Moving
this point forward in time is one of the most important drivers in the
whole met industry. I will cover this point in more detail later in this
article. The third and final step is to incorporate a learning loop so
that the model can improve its performance over time.

Providers of NWP models
There are a dozen or so of providers of NWP models in the world.
Examples are ECMWF (European Centre for Medium-Range
Weather Forecasts), JMA (Japan Meteorological Agency) and the
UKMO. I think of them as sitting somewhere on the boundary of
a state-funded academic institution and a commercial enterprise.
Luckily for us, they all collaborate with each other in the goal of
producing better forecasts, but there is also a real spirit of competition
driven by professional pride. An example of such competition was
the predicted path of hurricane Sandy in 2012. Both the ECMWF
and UKMO predicted accurately that the superstorm would hit New
York rather than dissipate in the north Atlantic as forecast in the
US by their GFS model. This error was believed to be due to better
equipment being available in Europe and led to a boost in funding
in the US. This is good news for us. As you would expect, setting up
and running an NWP model is very expensive, with budgets typically
in the hundreds of millions of pounds per year.
Possibly the most important NWP model for a pilot is GFS (Global
Forecast System) from the National Weather Service in the US. GFS
is a work of the US Government,
and under US law, is available for
free in the public domain. There are
parallels with GPS in this respect.
As a result, many of the forecasts
we use as pilots are based upon
GFS, where a specialist provider
takes the raw GFS data and turns it
into something useful to us.

Operating an NWP
model





Carries six adults at nearly 300ktas
Large, quiet, air-conditioned, luxury cabin
Climbs to 31,000 ft in under 22 minutes




Flies over 1,565 nm with NBAA IFR
reserves
Can land on a 2,133 ft (650 m) runway

Available for private hire to suitably qualified pilots with more than 750hrs TT
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Of most importance and interest
to a pilot is how an NWP model is
operated each day. There are three
steps: initialisation, computation,
and presentation. Because of the
attractiveness of GFS being in the
public domain, I will mainly use
GFS as an example to illustrate the
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Top left: NWP Process (copyright Alan South)
Bottom right: 3h niederschlag chart (source: Wetterzentrale)
Initialisation

Computation

Process

Real world
observations

Run model
with a lot of
clever stuff

Output
“dataset”

Example:
GFS

Real world
observations

00Z, 06Z,
12Z, 18Z
daily

t+3 to t+384
ready about
5hrs later
Public domain!

Presentation
Apply
algorithms

Output
weather
products

Ice,
cloudbase,
TS, etc

GRAMET
wetterzentrale
etc

process.
Initialisation is where the model is populated with data from
real observations. These observations include the obvious, such as
air temperature aloft at different levels, and surface pressure. They
also include plenty of less obvious parameters such as sea ice,
ocean currents, snow cover and even soil moisture content. All such
parameters have an effect upon how future weather will develop.
Observations are made from a variety of sources such as ground
stations and radiosondes. It is worth noting that the number of
observations is far smaller than all the parameters in all the gridcells.
Computation is where whatever observations are available are put
into the model and then the model is run. As well as computing the
model output, there is also a process of parameterisation. Although
there are millions of gridcells, they are still quite a bit bigger than
some weather phenomena and parameterisation helps with, amongst
other things, low level and cumuliform cloud forecasting.
The GFS model is run at 00Z, 06Z, 12Z, and 18Z each day and
the output from GFS starts to come out a few hours later. Why a
few hours? Despite the model running on one of the world’s most
powerful supercomputers, it just takes this long to crunch all the
data. The output is called a “dataset” and it is this dataset that is
freely available in the public domain. Once the run is complete, the
GFS dataset provides a forecast for T+3 hours, which is normally in
the past by the time it is released, out to T+384 hours, or 16 days out.
The accuracy of the forecast is not the same at T+3 hours as it is at
T+384 hours! More about this later.
Presentation is the final step. The dataset may well be the result of
much human and computational endeavour, but it is not of any use
to a pilot looking to plan a flight. Further computation is required to
interpret the dataset and present information to help the pilot, such
as cloud layers, precipitation or icing. There are a huge number of
resources of valuable met information that use the GFS dataset.
Many are of general interest and some are specifically for aviation.
Reflecting the freely available dataset, most, if not all, such resources
are free of charge to the end user. When I deliver the PPL/IR Europe
weather seminar, I find this attribute tends to be much appreciated
by pilots.
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wetterzentrale.de. Some of this site is in German but you only need
to know a few words. To be honest, I prefer the original Wetterzentrale
site, which is still maintained at http://old.wetterzentrale.de.
At these sites you can find charts for pretty much anything you
may be looking for as a pilot. Cloud cover at various levels, likewise
winds, CAPE and lifted index charts, precipitation and convective
precipitation, freezing level and so on. Two favourites of mine are
both from the old Wetterzentrale site. I have always liked the “3h
niederschlag” chart, showing precipitation, convective precipitation
and freezing level all on one chart. I like also the way they depict
CAPE and lifted index together. However, these are my favourites,
you will find what really resonates with you. You will note that these
sites also offer charts from other weather models, such as ECMWF,
which are not freely in the public domain. However, free charts from
these models are of a much smaller range of parameters than GFS.
You can get a few more by subscribing.
A vertical cross section is normally a depiction of clouds and
weather along a defined route with a specified start and finish time.
The first such depiction came from Ogimet http://www.ogimet.com
who, I believe, coined the term “gramet aero”. The Ogimet interface
is quite fiddly, particularly when setting up timing. In my view, a
much superior gramet is available from Autorouter, developed by
PPL/IR Europe members Achim Hasenmuller and Thomas Sailer.
The Autorouter gramet can be driven independently or from the
Autorouter route finding engine.

How accurate are the forecasts?
The primary factor influencing accuracy is the range of the forecast.
Every presentation based on NWP should be datestamped with the
time the model was run. The range is the difference between the time
of the forecast and the time the model was run. Range is sometimes
expressed as T+24, T+27 and so on. As you would expect, accuracy
falls off with increasing range. The predominant objective today for
the entire meteorological industry is to increase the forecast range
for a given level of accuracy. Accuracy is constantly measured,
parameter by parameter, by comparing forecast with actuals.
Collectively, the met industry is increasing range by about one extra
day for each decade of development. This means the T+120 forecast
today is of similar accuracy to the T+96 forecast of 2007.
For the parameters that concern us for light piston IFR flying, I

Examples of weather information based on GFS
Given how many sources of weather information are out there, the
real task in hand is to choose a format that suits you, rather than
there being a “best” source. After all, they are often just different
presentations of the same weather model. It is perhaps worth
classifying the available material into two groups: horizontal charts,
and vertical cross sections. For horizontal charts, I like very much the
“Expert Maps” available at http://www.weatheronline.co.uk; I also
like the charts available at “Top Karten” available at http://www.

AUTUMN 2017 • INSTRUMENT PILOT

9

PPL/IR EUROPE

WEATHER PREDICTION

personally take the view for my own flying that T+72 is perfectly
accurate enough for planning purposes. If I am doing a “got to get
there” flight, and the T+72 forecast is OK, I will not worry about
making contingency plans. Of less direct relevance to the private
pilot, but to include some real data, a benchmark used by the industry
is the forecast accuracy of the height of the 500mb level. By 2013, this
was being forecast at a range of three days at an accuracy of 98.5%.
Whenever using an NWP product, the pilot must be completely clear
about the initialisation time and the range of the forecast.

What other issues relating to NWP that a pilot
should understand?
One particular area of weakness is the forecasting of low level cloud
near the ground, known as “boundary layer” cloud. This is mainly
due to the resolution of the computer model of the earth’s surface.
In contrast, the forecast accuracy of, for example, the 700mb wind
and the freezing level is very good indeed. As a result, NWP is much
more useful as a tool for IFR planning than for VFR planning. There
are weather products offering information on lowest cloud base but
these should be treated as general guidance only. Forecasting icing
is still relatively inaccurate and with a significant tendency towards
the false positive. The reason for this is that icing is capricious and
difficult to predict but the associated NWP algorithms are still quite
crude. Work is going on in the US to develop better algorithms but
this will be a slow process. Few people are involved and scarce
PIREPS are needed to provide the data to prove or disprove accuracy.
Paradoxically one issue is the quality of the presentation graphics.
This is getting better all the time and is a great visual aid for the pilot.
However, the picture looks just as pretty at T+384 as it does at T+24,
despite the T+384 forecast of being of no aviation value at all. There
is also a tendency for some forecasts to imply more cloud detail
than is actually being produced by the model. Finally, most of these
weather products are fast moving and nearly always free. There is no
formal service level agreement behind them as there would be for an
official aviation met provider. I find the quality of service provision
to be excellent but everyone should have a backup source should
their preferred site be down.

How does NWP change our approach to flight
planning?
Early in the article, I commented on the historically strained

Above: “LOWW EGSC gramet” (source: Autorouter)
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relationship between forecasters and pilot. Arising from this, some
pilots believe that looking at forecasts before the day of flight is a
waste of time and that one should wake up in the morning and go on
the basis of METARs and TAFs. There is nothing wrong in such an
approach but the availability and accuracy of NWP products mean
that we have an alternative should we so desire. It is also worth
noting that such attitudes often go back to training 20 or 30 years
ago, since which time the forecasting skill of NWP has improved by
a useful 2 or 3 days.
Light piston IFR flying can involve some quite complex decision
making, especially if it is a “got to be there flight”, or involves
customs pre-notification, or limited opening hours, or any of the other
issues that can affect a flight. I find it easiest to build a picture of the
weather for the flight a day or two in advance and then formulate my
plan. All I do on the day of flight is to use the available forecast to
confirm whether my picture is right. It nearly always is. Interestingly,
when delivering the PPL/IR Europe IFR weather seminar, I find that
when I give participants less time for assessing a given scenario,
the more I get the response to cancel. It is perfectly reasonable that
if pushed for time, a pilot should err on the safe side. Therefore, I
propose that for some pilots, building a picture in advance could well
lead to a higher dispatch rate. There is also a philosophical point.
Once upon a time there used to be an official forecaster, who would
act in an advisory role. I have had a forecaster say to me “just leave
it a couple of hours, and you’ll be fine”. Time has moved on and
there is no longer public money available for such a briefing service
for private pilots. Regulation has moved on as well. The regulator is
looking to make a lighter touch and provide measures that depend on
the extent to which the persons affected by the risks involved in the
operation, are able to assess and exercise control over those risks. In
my view, this also signals a shift from the idea of “official” weather
sources towards the pilot becoming the forecaster. The wide range of
NWP products certainly makes this possible.

What about the future?
We should expect a relentless increase in the skill of NWP forecasts.
This could mean greater accuracy for the same time range or an
increased time range for the same accuracy. However, it is unlikely
there will be a step change. The rate of improvement of range of
about a day per decade should continue, and probably speed up a
little. Improvements will come from ever-finer gridcell resolution,
and this will bring also better forecasting performance of smaller
weather phenomena like thunderstorm cells. Increasing the number
of observations fed into the model will also improve accuracy. Over
time, algorithms will improve by the process of machine learning,
and new algorithms will be developed, such as those needed for
forecasting icing. All of this will require time, budget and continuing
exponential increases in computing power. We should also expect
to see continuous improvements in the graphic presentation of
forecasts. In particular, I would expect to see soon a 3D “fly through”
presentation of a forecast. Referring to the cautionary warning
earlier, I would also expect graphic presentation to improve faster
than forecasting skill, so take care!
To conclude, there is one important idea. At the start, I said that
NWP is moving faster than the training industry. It is also moving
faster than the printed word, so whilst the spirit of this article may
continue to ring true, the details will soon become obsolete. Some
of my own thoughts included in this article may also be out of date.
Help us all by posting your ideas and updates on the PPL/IR Europe
Forum.
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Approach Chart Quiz
by Graham Whittle

R

eturning to northern Europe from
a few days in Madrid you decide
to stop over at San Sebastian
because of its reputation for
tapas, Basque culture, a fabulous
beach right in the city centre, and a highly
efficient public transport system.
Looking at the Jeppesen plates you
realise that only runway 22 has an
instrument approach. The wind is in the
north. Here are few questions that you
may want answers to for before making
the approach.
1.

In the top left it states Approach
Control through Tower. What is the
significance of this?

2.

The top right shows the MSA. When
approaching from the south west this
is 7,000 ft, when can you descend
to 5,500 ft in preparation for the
approach procedure?

3.

What type of entry will you make to
the hold? Parallel, teardrop or direct?

4.

If you choose to descend on the
outbound leg at a speed of 110 kts
what should the track be?

5.

There is no ATIS, no doubt the tower
will give a weather report. The wind
is forecast to be north easterly 17 kts
at ground level. If you do not like
the idea of a 17 kt tail wind when
landing, (the runway is over 1,500m
long) what is the minimum circling
altitude and visibility if you choose
to circle at 100 kts to land on runway
04?

6.

For CAT A aircraft, what is the
required maximum circling distance
from the runway?

7.

The MAP is at 5D, will you see
the runway if the visibility is at the
1500m minimum?

LESO San Sebastian

No

tF
or

Na
vig

at

ion

Answers on page 21
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Piper PA46 - Malibu Mirage
by Phil Caiger

I

liked the idea of flying probably as a result of my father taking me to see the aircraft at Luton airport (close to
our home) and numerous air shows at Biggin Hill and Farnborough and once confided this to my wife, Tracey.
Some years later, she remembered this and so, as a birthday present one year, bought me a flying lesson at
Biggin Hill. Although I was initially rather anxious, I thoroughly enjoyed the experience and it was not too hard
for the instructor to sign me up on a course to gain my PPL. I started training on a Grumman AA5 Cheetah
in 2000 and despite work commitments and a new baby, managed to obtain my licence and night rating just over
a year later.
I soon found the probability of poor weather limited my flying
ambitions and embarked on the IMC course in a PA28 Warrior. The
Warrior was faster but less fun to fly than the AA5 and as these
seemed to be the aircraft of choice for the flying school, the rental
availability was poor and when there was one free, it invariably
turned out to have faulty avionics or some other more significant
fault which precluded any serious use. So, I was soon looking for my
own aircraft and settled on a TB20 Trinidad which I kept for several
years having repainted the airframe and upgraded the avionics.
The PPL and IMC rating still did not seem to be the key to
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freedom of the skies as when trying to use the TB20 for work,
having to revert to VFR once over the channel, made it an unreliable
option. So, I embarked on an IR and the TB20 became a fabulous
machine once again albeit for only a short period! The TB20 was
not practical for a growing family, there were just too many bags
and other paraphernalia that came with small children and so I
began to search for a new aircraft and after much research was fairly
convinced the PA46 Malibu would suit us nicely.
I put a post on the PPL/IR Europe forum asking advice to which
Steven Day responded offering a demo flight in his PA46 Mirage at
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Gloucester. Despite my research, this was the first one I had actually
seen and I was really impressed by its good looks, both outside and
in, the space and comparative luxury inside, the sophistication of
the avionics and surprised at how easy it seemed to be to fly for such
a big and seemingly complicated aircraft. I was also a little daunted
– worried what it would be like to own such an amazing aircraft
and fly it on a regular basis. Steven did a fabulous sales job and I
took his advice and initially joined the Malibu Mirage Owners and
Pilots Association (MMOPA) to ask advice and peruse the members
forum. I thus began my search for a Malibu in earnest.
The PA46 required an EASA Type rating and as no one in the UK
was offering this, off to Denmark I flew in my TB20 to undertake a
few days class room tuition and flying training at Air Alpha. As I still
did not own a PA46, I had to hire an one, so the lessons began with
the instructor and I flying up in my TB20 from Odense to a small
airfield in the north of Denmark to collect the plane. The course was
immense fun, I learned a lot and was even more determined to find
one for myself.
Eventually, I found the right aircraft at Groningen, a 2002 PA46350P with an engine which had a newly overhauled top-end. The
opening side-window had to be replaced as it had a leaky vent
and then it was ready for a prebuy inspection at ASG in Guernsey.
There was very little found wrong at the prebuy, so I purchased
the aircraft and a few weeks later, in June 2009, brought it over to
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Biggin Hill from Genk, Belgium where a few minor corrections had
been completed.
A bit of history
The first model of Malibu was the PA46-310P which went
into production in 1984 with a 310 hp, turbocharged, Teledyne
Continental Motors (TCM) engine, TSIO-520-BE. However, the
TCM engine was found to have many significant problems over the
ensuing years which became a serious headache for pilots and later a
dispute between Piper and TCM eventually leading to the voluntary
grounding of the aircraft. In addition to the engine problems, the
nose gear, which rotates through 90 degrees in order to retract into
its bay and the early hydraulic system for the landing gear often
failed and required significant maintenance.
Although most of the problems were eventually resolved, Piper
brought out a new model in 1989, the PA46-350P, which it fitted
with the TIO-540-AE2A 350-hp Lycoming engine and re-named
the Malibu Mirage. The new engine was heavier than the TCM but
it had an increased maximum takeoff weight of 4,340lbs which
more than compensated for this. The Lycoming engine, still used
in the Mirage today (although now called the M350) is also not
without its problems and suffers from more vibration than the TCM
which leads to problems of cracked exhaust pipes and fittings and
also suffers from greater oil consumption, the latter of which I can
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Below: Instrument panel with a complete dual set of main instruments,
dual NAV/COM GNS530Ws and separate Avidyne EX500 MFD with
weather radar overlay.

personally attest. The 350P however, also has improved engine
cooling, full heated windscreen (rather than just a hot-plate), new
electric/hydraulic system for the landing gear, electric flaps (rather
than hydraulic in the older Malibu), dual alternators and dual vacuum
pumps (the latter I can also personally attest to being a godsend as
I have had two failures over the years which were a non-event as a
result of the dual installation).
The tubular engine mount has remained an ongoing problem for
Piper being prone to cracking near the nose wheel leg attachment
point and Piper introduced a 3rd design of mount a couple of years
ago together with a corresponding SB to replace older design
mounts.
It was around this time that the PA46 suffered a series of fatal
accidents in the US and the aircraft was put under investigation by
the FAA and NTSB. They thought that the aircraft had major design
defects and was breaking up in flight as a result and an emergency
airworthiness directive was issued by the FAA in 1991 prohibiting
Malibu pilots from flying in instrument conditions and prohibiting
the use of the autopilot, the control wheel steering and vertical trim
control to change altitude. (The autopilot could still be used for
level flight under the AD). In addition, the altitude preselect and
vertical speed select, if installed, had to be physically removed from
the aircraft. The AD was soon revoked thanks to the newly formed
MMOPA but the FAA then ordered a review of the certification. This
investigation was perhaps the most thorough of any recertification
undertaken and after almost a year concluded that the aircraft was
not only in full compliance with the certification but also had
impressive characteristics, passing every test and exceeding 3.8 G
manoeuvring limits with -2.5 to 4.2 Gs at speeds as high as 200
KIAS (40 knots higher than the design limit) without difficulty. As
a result, the Malibu Mirage has the distinction of being the most
thoroughly tested single-engine aircraft in the general aviation fleet.
The investigation concluded that the real problem was lack of pilot
training and that many pilots moving into a Malibu or Mirage often
did not have sufficient respect for the complexity of this type of
high-performance aircraft nor the harsh environment of the flight
levels. It is worth mentioning, however, that in 1998, the model
included a strengthened wing spar.
Aircraft description
The pressurised, “cabin-class” design is the most striking feature
of the PA46 compared to other single engine piston aircraft; one
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enters the cabin via a “clam-shell” door with integral stairs, the
lower half supported by two retractable cables. The door is closed
by a large internal lever which is then held closed by a locking pin
preventing inadvertent operation. The six leather seats each have
their own headrest, cup holder, reading light and can be reclined,
the two centre seats face backwards in a “club style” arrangement
with the two rear forward facing seats and a table is built into the
side wall which has proved very useful for my daughter to use for
drawing when she was little. Access to the cockpit area is narrow
and squeezing into the crew seats can be challenging for some but
once seated there is plenty of room. The cockpit seats recline as
well as being adjustable up, down, backwards and forwards. At
the back of the cabin the baggage area is a good 20 cu ft and can
accommodate up to 100lbs – we found this was easily enough for
two large and two small suitcases plus coats and various other items.
There is also an unpressurised baggage area at the front behind the
engine which is also a good size and limited to 100lbs but in practice
can only be used for light weight items due to C of G limitations. I
would use this area to bring a couple of spare bottles of oil, a few
tools and occasionally a small rucksack.
The instrument layout was significantly changed in 1996 moving
many of the switches to overhead the pilot, improving the instrument
layout bringing them into in easy view. There are dual installations
of almost everything: airspeed indicators, turn coordinators,
attitude indicators and direction indicators (the pilot has an HSI),
one of each being electric and the other vacuum. There are dual
GNS530s installed (which I upgraded to WAAS and thanks to the
PPL/IR Europe sponsored STC, also obtained LPV approval), dual
transponders, one mode-S and one mode-C and on mine dual altitude
encoders. The excellent RDR-2000 weather radar, installed in a pod
suspended below the right wing, is displayed and controlled on an
Avidyne EX500 MFD which also displays Jeppesen terminal charts.
I also installed the Golze ADL120 satellite weather download unit
which is hidden behind the front panel (there was an EASA minor
mod for this). The ADL120 is connected to one of the GNS530s
to obtain the flight plan which is used to determine the area over
which to download the weather. The weather and flight plan are
then displayed on my iPad via the built-in WiFi. The GNS530s
are supplemented with an ADC200 air data computer mounted
in the rear of the aircraft behind the baggage area which provides
wind direction, temperature, TAS, density altitude, etc. Honeywell
Skywatch interrupts your low level flights with frequent bursts of
“traffic, traffic” over the intercom and displays diamonds depicting
their location and altitude on all the moving maps as are lightning
strikes from the WX-1000 storm scope.
Engine information, outside air temperature and fuel levels are
displayed very clearly on the “Transicoil” Electrical Monitoring
Instruments System (EMIS) – a stack of digital displays and
analogue gauges immediately in front of the pilot. Like many light
aircraft, the fuel senders are poorly designed but the total displayed
digitally on the EMIS gives a reasonably accurate figure as it was
fed by the fuel flow meter, provided, of course, you entered the fuel
load correctly to start with. I also had a JPI engine monitor installed
which gave a much more precise readout of CHTs, EGTs, etc.
Various autopilots were installed over the years and my particular
aircraft vintage came with the S-TEC 55X with altitude preselect.
The STEC 55X is a rate-driven auto pilot and although disparaged
by some as a consequence, I thought it was a great piece of kit. It
has GPSS roll steering built-in (just press the NAV button twice)
and apart from following a flight plan, enables the pilot to enter an
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altitude (and pressure setting if non-standard), a rate of climb and
sit back and just watch it climb and level off all by itself with only
occasional tweaks of the rate of climb to keep the airspeed at 125
KIAS.
The aircraft is approved for flight into known ice; it has an
electrically heated propeller, heated windscreen and deice boots on
the wings, elevators and tail. I found the deicing to be reasonably
effective although on my model the activation button which
automatically cycles the boots only does one complete cycle of all
the boots and has to be pressed again each time you need to clear
the ice. This is generally fine and actually makes you periodically
look at the boots to see how much ice has accumulated and whether
the button needs pressing again. Later models have a continuous
cycling system. In my experience, the aircraft is very well behaved
in icing but its thin wings collect ice much more quickly than the
TB20 and it is essential that you disengage the autopilot to prevent
the elevator icing up. The deice boots certainly do their job and I
have landed on occasion with the unprotected areas at the front of
the aircraft covered in thick ice while the boots remain sufficiently
clear. I would be very cautious of collecting ice in the climb as the
performance of the aircraft even when clean does not leave much
margin to climb at the minimum ice penetration speed although
full power can be used for 5 minutes or so of climbing without the
engine getting too hot if you are in real need of a boost.
My model also sports the Hartzell 3-blade composite propeller,
air brakes and extended range (140 USG vs the standard 120 USG)
fuel tanks through the installation of additional outboard filler caps.
The aircraft is straight forward and quick to start when cold but
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like most fuel injected engines, restarting after a brief shutdown can
be tricky. The pedals are precise but very heavy to use when taxying,
just something to get used to and quickly forgotten until you jump
into another type of aircraft. When taking off one has to be careful not
to firewall the throttle too quickly, the engine acceleration is smooth
until the turbo chargers suddenly kick in and the MP surges to 42”;
rotation is at 80 KIAS and as soon as the gear is up it accelerates
quickly to 110 KIAS which I maintain until reaching1,000 ft AGL
when I reduce power to 35” MP and lower the nose to get 125 KIAS
which is a good speed (if clear of ice) at which to climb for engine
cooling all the way up to the service ceiling. At sea level, the rate of
climb is initially in excess of 1,200 ft/min but will soon need to drop
to 700 ft/min to maintain the IAS and sensible CHTs.
The ability to cruise at high altitude is probably the best feature
of this aircraft; it can easily reach its service ceiling of 25,000 ft but
it is not quick to climb and averages a steady 700 ft/min to 14,000
ft and then 600 ft/min thereafter. The engine CHTs are higher at
altitude due to the reduced cooling effect of thinner air and so at
25,000 ft, I would use a richer mixture (around 24gph) to help keep
the CHTs low. The engine is most “happy” between 15,000 ft and
20,000 ft, burning 21 - 22 gph with a low (max) 360°F CHT and
TAS of around 190 KIAS, I would always plan to fly in this range,
usually keeping above the clouds and only going higher to stay
above the clouds if really necessary. The ability to fly high all the
time makes a world of difference to flight planning: most weather
fronts can be overflown and even if this is not possible, at 25,000 ft
the temperature is so low that icing is never an issue except perhaps
over the mountains. The second best feature of the aircraft has to be
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Below: Interior of GPTEA; narrow access to crew seats, rear-facing
centre seats and large storage area behind rear seats

pressurisation – maintaining a low cabin altitude (1,000 ft up to an
altitude of 14,000 ft) and flying without the use of supplementary
oxygen is wonderful for both the pilot and passengers and is what
really makes flying at altitude a comfortable, practical, every day
reality. In the Malibu, it is very easy to manage with a single dial
for setting the cruise altitude on climb out and destination airport
on descent. Another small knob tweaks the rate of change of cabin
pressure which rarely needs attention.
Descent is where it gets tricky again; the primary problem is that
the need to keep the airspeed below the Va of 168 KIAS (which
reduces to as little as 100 KIAS in turbulent air in a lightly loaded
aircraft) limits the RoD to 700 ft/min and so one has to plan the
descent early. This is usually perfectly manageable but I sometimes
find that ATC will not give you a descent when you want it,
especially from above FL200 and that is where speed brakes come
in very handy, enabling you to achieve nearly 2,000 ft/min whilst
keeping below Va. Speed brakes were on optional extra on new
aircraft and thankfully can be retrofitted. However, they cannot be
used in icing conditions and cause considerable shaking of the tail
section so are not pleasant to use for long periods. If you do not have
speed brakes, then the landing gear can be used but the downside
is that once extended, the landing gear cannot be retracted above
126 KIAS, so you have to slow right down to retract it and then
accelerate again which is not ideal.
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It is an easy plane to land, 120 KIAS and 1st stage of flaps to
intercept the localiser, 100 KIAS on final and 80 KIAS over the
numbers, always with full flap. Despite the huge flaps, with 43 ft
long wings it will float for long time if you do not nail the threshold
speed. Cross wind performance is good and the PoH maximum
demonstrated of 17 KIAS can be easily exceeded with full flaps
getting you on the tarmac quickly. The long wings do have the
advantage that, at the best glide speed of 90 KIAS, from 25,000
ft it will glide for 60nm in nil wind conditions. Chemical oxygen
generators are installed for crew and passengers to help make this
a reality although one would have to be conservative in the use of
the battery.
As in all aircraft, there is a compromise to be had in terms of
payload and range. The extended fuel load of 140 USG is really just
for use of a single pilot plus bags but will enable you to reach over
900nm with 45 minute reserves at normal cruise speeds. The normal
full fuel load of 120 USG limits you to two people plus bags and our
typical load of 90 USG and all four of us plus bags enabled us to
fly for around 2.5 hrs (nearly 500nm) with a 1 hr reserve – enough
to comfortably reach Lyon for a nice lunch. If you wish to fly more
slowly the range can be extended considerably further and the PoH
quotes a maximum of 1,350nm at approximately 7,500 ft with 45
minute reserve using only the main 120 USG tanks … good luck
with achieving that!
Over the years, the plane has performed superbly and transported
my family and I on many holidays and other trips through good
weather and bad, in the UK, Europe and more intrepid excursions
to North Africa and the Middle East. It really is the most fantastic
aircraft.
However, there has been a price to pay, quite literally: it is not
a cheap aircraft to maintain, there is a lot that can go wrong and
flying frequently in the mid to upper teen flight levels takes its toll.
The main culprit has been the engine and although I believe I have
operated it with much care - it reached its TBO of 2,000hrs (quite
a rare feat in the PA46 Mirage world) like an old broom with a
new head and handle, much was replaced along the way including
another top-end overhaul (the top-end will typically last about 600
hrs), turbo chargers, waste-gate and various bits of the exhaust!
After some years, the electrically heated windscreen also failed to
have enough elements left to clear sufficient ice to be safe landing
when the destination is at or below 0°C. When the pilot’s heated
screen is replaced, the co-pilot’s screen must also be replaced and at
US$20k for the pair, it was a seriously expensive maintenance item.
The only other big item I recall was as a result of our trip to Libya:
after landing on a less than clean runway, a tear opened in one of
the wing deice boots presumably as a result of it being struck by
something sharp. Interestingly, most of the boot continued to inflate
properly and only the torn section was useless but the tear was too
big to be patched and so the whole boot had to be replaced on my
return. There were many other things over the years but I suspect not
atypical of any other light aircraft.
I have recently sold G-PTEA; it was a very difficult decision as
the aircraft still very much met my needs but having flown nearly
1,000 hrs in it and installed a new factory rebuilt engine, I wanted to
try something different. I could not forget the demo flights Anthony
Bowles and I had in the TBM900 a few years ago about which we
wrote an article for this magazine and although my budget could not
stretch to a TBM900, I recently found a nice TBM700 in which I
have now amassed the grand total of 50 hrs … I wonder if I’ll like it
quite as much as the Mirage to do another 950hrs!
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APS SEMINAR (one)

Advanced Pilot Seminar
(report one)
Kortrijk, Belgium 23rd to 25th June 2017
by Jim Thorpe
The first of two reports on this seminar by authors with differing perspectives ...

A

nthony Bowles sent me an article on engine management written for IP many years ago and asked me to
update it. To be honest I had forgotten I had written it but on re-reading, thought I had little to add. As I
was booked in for the first APS seminar in Europe I felt that it would be better to write something in the
nature of a compare and contrast article after this experience.

Just before departing for Kortrijk I pulled the dog-eared paper copies
simple direct blast of air through the intakes. It turns out that
of John Deakin’s Pelican’s Perch articles from my files (sad geek
based on airflow studies under the cowling, this is wrong and
warning!) and was surprised to see that they dated from 2001/2002.
only about 30% of the air works in this way while the bulk folOn meeting John, I mentioned this and explained I was wondering
lows complex patterns. Installation specific disruptions to the
what had changed. Not much was the gritty response; looks like this
airflow are needed to solve particular problems.
will be a short article.
John Deakin, George Braly and Walter Atkinson of APS
• If in real need, perhaps in some third world situation you have
(Advanced Pilot Seminars) have made a huge contribution to GA.
to run on MOGAS, the octane enhancing effect of lead is very
Fundamentally they challenge the received wisdom or what they
nonlinear so mixing even a little AVGAS in a tank of MOGAS
call old wives’ tales – “OWT”. They offer useful, possibly critical
will go a long way to avoiding serious problems. (Note this is
insights into engine management techniques based on hard data lots of hard data. Where I rather part company with them is their
insistence that cook book solutions are undesirable, and a thorough
understanding of the underlying mechanisms is needed for a pilot to [Type text]
really benefit from their work. This meant that the course hammers
the same core points over and over again with quizzes and exercises
to drive home the understanding. This may well have suited this
rather more knowledgeable than average audience seeing good
value in this quite costly course. A show of hands established that
almost everyone in the room already had GAMI injectors and were
happy to enter into the spirit of rather good old southern boys’ style
of presentation. I had the sneaking feeling that the course had long
ago met its original objectives, and having been given in the same
form by the same three people for well over a decade, it would have
benefited from a complete rethink.
Specialists in Instrument Flight Training
That said I gained hugely from their vast experience but perhaps
not in the ways one might expect. The five things of most value I
took away were:• I have been misplacing the star washers used when installing
EGT probes possibly leading to jittery, perhaps erroneous data
traces on my engine monitor.
• There is zero value in turbo cool down time, something I have
believed for years based on watching the behaviour of the TIT
temperature when idling, but confirmed by them based on
proper instrumentation of the turbocharger.
• I had long thought myself sophisticated in understanding that
cylinder cooling is based on the pressure differential above
and below the cylinders within the cowling and not simply the

ICAO to EASA IR Conversions
Competency Based IR
En-Route IR
SEP & MEP Class Ratings
IR Revalidations & Renewals
PA46 Revalidations & Renewals
Modern EFIS equipped Piper fleet
EASA appoved simulator
CAA Initial IRE on staff
Location: Chester
Tel: +44 (0) 7801 145 644
Web: www.jd-aviation.co.uk
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not endorsing regular use; it is a get you home measure)
• The GAMI test if carried out at different altitudes can pinpoint
induction leaks.
Given one or two engine issues I have at the moment, these points
will probably save me the cost of the course.
Returning to LOP operation, if you think this is inherently
dangerous and you still fly an aircraft without an engine monitor then,
given over a decade of hard data, you are probably beyond help. If
you think you cannot be bothered with all the fussing about involved
in true WOTLOP [wide open throttle lean of peak] engine operation
I have more sympathy. I think cookbook solutions, i.e. simple rote
procedures founded on a broad understanding of the combustion
process are exactly what are needed to make LOP really accessible
to the average pilot. Given the poor-quality standards coming from
both major engine manufacturers and low aircraft utilisation, I doubt
if many engines, at least in Europe, last long enough to make their
operating temperatures a major factor in longevity. The most costeffective measure for most owners would be to pay someone to fly
their aircraft every few days to stave off the otherwise inevitable cam
and cam follower failure!
The great benefit of LOP operation is range and peace of mind.
Range speaks for itself. LOP you might lose a little speed but you
may well avoid a fuel stop. There are techniques that allow you to
regain the reduced power but possibly these demand more knowledge
to be used well. The same applies
to leaning in the climb based on a
reference EGT. I quite accept the
theory but for me a full ROP climb
will do the job. If my regular
missions involved operating at
FL 150 and above rather than an
eleven minute commute at 2000 ft. I may think differently.
For most pilots, this can all be summed up as be “very rich” or
“very lean”. An engine running roughly is undesirable and if you
put some effort into getting a set of GAMI injectors that work
well, there is no need to run rough. High CHTs are undesirable and
vaguely worrying even if engine life is not a huge issue. They are not
inevitable and with a little effort they can be avoided.
A lot of time on the course went into considering scenarios based
on interpreting engine monitors with abnormal readings. To be
honest I struggled to come up with some of the answers even sat in
the classroom. In an aircraft with the usual proportion of my brain
relocated to the baggage area, I would have had no chance. A small
personal example reflects my take on this. I was climbing to FL90
to join airways behind a non-turbo IO 520. I had been hearing what
I can only describe as a pinging noise. On the monitor two adjacent
cylinders started to evidence high, low and variable readings of
both CHT and EGT, which I simply could not understand. The
engine was working well and the occasional slight pinging noise
continued. Just before I was about to join the airway common sense
gained the upper hand. I had no idea what was happening. However,
something was not right and I was best finding out exactly what
on the ground. On removing the cowling, a wide crack round one
cylinder was impossible to miss as was the burned condition of the
adjacent cylinder where the temperatures had been high enough to
cause pieces of that cylinder’s fins to detach and strike the cowling.
My take on this is you need to understand enough of the detailed
operation to enable you to comfortably ignore say a probe failure,

but anything complicated demands a “get it on the ground response”
probably accompanied with lower power settings and rich mixtures.
It is stunning how many aviation beliefs have minimal grounding
in fact or common sense. I have written before about always
using flap for take-off. Why oh why do pilots drop the gear and
flap downwind when the aim is to fly level. Why not add the drag
just before the start of the descent as is SOP for most instrument
approaches? Almost everything on a normal pre-flight checklist is
near useless; full and free on the controls, running the trim over its
full range and etc. Checks should be context driven and take account
of likely severity of outcome if they are missed.
If the aircraft has just come out of maintenance then that is an
entirely different context and a lengthy and careful check of many
items largely unnecessary in normal circumstances is entirely
appropriate. When I ran a maintenance business, it never ceased to
amaze me how many pilots would depart into challenging weather in
an aircraft that had spent weeks being disassembled and fiddled with.
I never look at the oil in my own aircraft unless there is some
reason such as a very long flight for example. I always check fuel
quantity to cross reference the tech log and gauges given the extensive
evidence of fuel exhaustion incidents. In one aircraft I never do
fuel drain checks based on years of experience of never seeing
water while my other aircraft needs draining even if it has stood
in a hanger overnight. Context is all. Why bother with instrument
taxi turning checks on a gin clear day but take them very seriously
with a four hundred foot cloud base. I once flew in someone’s IFR
aircraft with a gyro that was so
noisy you could hear it above the
engine but the owner was happy
to ignore this warning sign while
still laboriously working through a
tedious checklist of War and Peace
proportions.
So to summarise, we may consider an engine operating regime
based on GAMIs work and methods falls short of the ideal but could
suit many. Prerequisites are an engine analyser and GAMI injectors.
You must make an initial effort to study the data and optimise the
injectors. Then fix any minor ignition or induction problems which
are brought to light. On the ground lean, very hard indeed, right to
the edge of the point where the engine falters. This means that you
simply cannot forget to go rich for take-off. Learn the temperature
patterns you expect so see on the monitor in various circumstances.
Develop some simple references that work for you, perhaps the CHT
of the hottest cylinder and a cruise fuel flow that is almost certainly
LOP.
Climb with a wide-open throttle and full rich mixture up to
your cruising attitude whenever possible. When settled down and
workload is reduced, lean to your target flow keeping an eye on
your critical CHT. In most engines, you will be seeing a substantial
reduction in fuel flow, very low CHTs and a small reduction in cruise
speed from that delivered by a traditional best power setting.
For the descent, reduce power in stages using the throttle but
leave the mixture and RPM alone. Keep in mind the mantra “Move
any lever (or knob) - consider all three levers” but in general do not
touch the mixture or prop until you exit the runway at which point,
lean hard. As soon as you park, just shut down - forget turbo cooling
and magneto checks. If your understanding of the analyser is so
limited that you cannot even spot single mag operation, then maybe
you should do the GAMIs on-line course.

“it is stunning how many aviation
beliefs have minimal grounding in
fact or common sense”
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Advanced Pilot Seminar
(report two)

T

by Matthew Lavy
his morning I have a smile on my face. That is because I have had the pleasure of walking across the airfield
to the local maintenance shop and uttering the words “please could you replace the lower plug on the No.6
cylinder”.

Some readers may wonder why something so thoroughly
mundane should give rise to the unbridled joy that it did. But that
puzzlement will not afflict those readers who attended the APS
course in Kortrijk earlier in the summer; instead, those readers will
immediately recognise my apparently bizarre reaction as the warm
buzz that from time to time accompanies the real-world application
of newly-acquired knowledge! During an otherwise unremarkable
flight in a piston-powered SEP, EGT increased on the no.6 cylinder
but CHT did not noticeably change; switching off the left magneto
led to rough running and the no.6 EGT dropping off completely.
Freshly armed with APS knowledge, I made the diagnosis in a
heartbeat: “dead lower plus in cylinder No. 6”. In the event I was
wrong – the problem was with the HT cable. But let us not ruin a
good story …
George Braly (of GAMI fame), John Deakin (Pelican Perch)
and Walter Atkinson are passionate advocates of piston pilots
(i) running lean-of-peak, (ii) ignoring flying school enginemanagement folklore, and (iii) understanding the diagnostic value
of engine monitors. Between 23 and 25 June 2017 they brought
a little piece of Ada, Oklahoma – or, more specifically, their
Advanced Pilot Seminar from Ada, Oklahoma – to an audience
of PPL/IR members (and a few others) in Kortrijk, Belgium.
The seminar was presented by George and Walter, with John in a
management role and serving (rather unfairly it seemed to me) as
the butt of several of George’s and Walter’s jokes!
Over the course of a long weekend, a vast amount of material
was covered. We started with the fundamentals of the combustion
event: what actually goes on inside a cylinder, why and to what
effect. This led on to a detailed discussion of (i) the relationship
between fuel flow, cylinder head temperature, exhaust gas
temperature, horse-power, efficiency (specific fuel consumption),
and internal cylinder pressures; and (ii) the effects of throttle, prop
lever and mixture on these parameters both rich and lean of peak.
The theory, diagrams and graphs were brought to life with video
recordings of an engine being manipulated (and, later, heavily
abused) on the Carl Goulet Memorial Engine Test Facility. Once
the fundamentals had been well and truly drilled, the focus turned
to practical operational matters: how to apply the theory to manage
a normally aspirated and turbo engine effectively in all phases of
flight. By this stage, it would have been clear beyond doubt even
for those who did not know this already that George, Walter and
John believe in running lean-of-peak – and, importantly, had the
hard data to back up their claim that in most contexts LOP is a
cleaner, cooler and better way to run an engine. Finally, we looked
at engine degradation and failure, saw a video demonstration and
analysis of detonation, and learned how to spot engine anomalies
and potentially dangerous conditions by studying the output of
digital engine monitors.
As an erstwhile avid reader of John Deakin’s Pelican Perch

articles, and as someone who already ran lean of peak as a matter
of course, not everything that George and Walter had to say was
new to me. It was obvious that many of us were in this position; it
was also evident that there were some extremely knowledgeable
individuals in the room (who contributed greatly to the Q&A
sessions and thereby added considerable value to the weekend).
Given that, I could not help but feel that the somewhat didactic
tone adopted at times by George and Walter might have been recalibrated a little. However, that is but a small gripe. It did not
detract from the fact that George, Walter and John are charismatic
and engaging individuals who know their subject extremely
well, and who delivered a course that managed to be informative
and practically useful while also being thoroughly enjoyable.
Notwithstanding my earlier reading, I left Kortrijk a wiser and
considerably more informed operator of my piston engine.
I cannot conclude this report without thanking Dirk de Jonge
for being an exemplary host, for organising the very enjoyable
dinner, and for recommending an excellent beer.

NEW: PC12 Class Rating
EASA TBM Class Rating
EASA PA46 Class Rating
ICAO Licence & Rating Conversions
FAA Training
Instrument Rating
Safety Pilot
RVSM Manual Completion & Training
Bespoke training in high performance aeroplanes
www.oysterair.com
jonathan@oysterair.com
AUTUMN 2017 • INSTRUMENT PILOT

19

PPL/IR EUROPE

EVENTS / ADVERTISEMENTS

Events

Dates
8-11 Sep

Event
Social Weekend

Location
LOWS Salzburg

11-17 Sep

European Tour

Venice, Adriatic
coast and Balkans

6 - 7 Oct

PBN Conference

LFAT Le Touquet

1-3 Dec

Christmas Market
weekend

LFST Strasbourg

Notes
A popular fly-out for members and partners. The
conversation will NOT all be about aviation and
this historic city has a multitude of attractions.
Using Salzburg as a starting point, for those
who wish to, we plan a longer expedition to SE
Europe.
Fri 6 Oct - afternoon arrivals at LFAT as required
followed by social dinner in the evening.
Sat 7 Oct - remaining arrivals, conference 1100 1600 local time, departures as required..
An informal fly-out to Europe’s oldest Christmas
market..

Please go to https://pplir.org/eventsnew for further details and booking information. Please email meetings@pplir.org if you have further
questions.

Members Advertisments
Share in Cambridge-based Twin Comanche
•
•
•
•
•
•
•
•
•
•

Superb PA30 Twin Comanche G-ATSZ
As featured in Instrument Pilot 111,Winter 2016
Hangered at Cambridge
160 knot cruise
Full IFR airways equipped
Garmin GTN 650, GNS 430W, mode S
HSI, RMI, autopilot, Stormscope
Very friendly group established 17 years
On-line booking system, excellent availability
£900 per month & £144 per hr wet including
landings
• Guide price £29,000 for one third share
Contact Chris on +44 7734 879 464 or cmb321@
outlook.com

Garmin Avionics
Used Garmin avionics recently removed from an EASA registered
Daher TBM700:
• 2 x GNS 530 GPS/NAV/COM
• 1 x GMA 340 Audio Panel
• 1 x GTX 330D
• All include rack mounts
• All working and with EASA Yellow Service Tag
• Any reasonable offers accepted
Contact Phil on +44 7515 113514 or pcaiger@btinternet.com
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New Members
PPL/IR Europe extends a warm welcome to
new and re-joining members
Sven Antvik		
Paul Barnett
EGPT
Stuart Brown		
Paul Cavanagh
EGPJ
Roger Evans
EGTB
Joop Feilzer
EHRD
Joseph Fournier		
Torgrim Fredagsvik
ENTO
Dominic Heal		
George Herd
EGBW
Kate Irvine		
Michal Kozlowski		
Nikolas Kroencke		
Tore Nitter
ENDU
Mathew Oliver
EGBO
Philippe Polman
EGKB
Tomasz Zielinski
EPBC

Sweden
UK
UK
UK
UK
Netherlands
USA
Norway
UK
UK
UK
UK
UK
Norway
UK
UK
Poland

Approach Chart Quiz
Answers
1.

The absence of a radar frequency indicates
that vectors onto the final approach may not
be available therefore a procedural approach is
likely.

2.

Note 1 states that the MSA is 5500ft within 15
miles of SSN

3.

Direct

4.

029 degrees

5.

1100ft 1500m

6.

1.3nm

7.

Yes, because 5D refers to the distance to VOR
SSN

(Quiz on page 11)

ADL140

European data link weather on your iPad
The ADL140 is the portable soltution to
download European in flight weather and
display it on an iPad maving map.

- Radar maps
- Strike maps
- Infrared images
- METAR / TAF
- WiFi interface
- Wind & Temperatures
- Send and receive text messages
- iOS and Android app available
- Integrated antenna
- Cigarette lighter power supply
- 84 x 55 x 26mm and only 140g

350,- EUR

With 24 month satellite subscription
(39,50 EUR / month)
ADL140 without any subscription: 750,- EUR
All prices plus VAT if applicable
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WEEKENDERS

Weekenders
Isle of Skye

W

by Graham Whittle

hen I think of Isle of Skye two things come to mind: Hogmanay, listening to Andy Stewart singing Donald
Where’s Your Troosers:
I’ve just come down
From the Isle of Skye
I’m not very big and I’m awful shy
And the lassies shout when I go by
Donald, where’s your troosers.
Let the wind blow high
Let the wind blow low
Through the streets
In my kilt, I’ll go
All the lassies say hello
Donald, where’s your troosers

and the magnificent mountain range called Cuillin Ridge.
The ridge provides many walks from easy to extremely challenging.
Munros are the name given to Scottish Mountains over 3000 feet
above sea level and there are twelve of these on Isle of Skye. Squrr
Alasdair is the high point at 3254 feet above sea level.
The Logan Air scheduled service to the airfield at Broadford
ceased in 1988. The airfield is occasionally used by visiting light
aircraft and for transportation of patients to hospitals in Inverness
and Glasgow. The only other transport links to Isle of Skye are by
ferry from Mallaig to Armadale or by road over the bridge at Kyle
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of Lochalsh.
Positioned on the south west of the island, Isle of Skye
(Broadford) EGEI is a 770m long tarmac strip, operated by
Highland Council TEC Services. PPR is required because the
airfield is very occasionally used for military exercises, public
events and other commercial operations. For PPR, 24 hours
notice is required, telephone 01478 612727. There are no facilities
and there is nobody at the airfield. A taxi can be obtained with
Kyletaxis, telephone 01599 534323.

PPL/IR EUROPE

WEEKENDERS

A flight to Isle of Skye from the south, if the weather is
clear, can be a fabulous trip, with breath taking views of lochs,
mountains, and islands. I would recommend routing along the
West Highland Rail Line between Fort William and Arisaig. This
railway is considered one of the most scenic in the world. If it is
revered at ground level the aerial view is, well, magnificent.
There are many places to stay; 17 hotels, over 50 guest houses
and bed and breakfast places, and over 100 cottages and holiday
homes. We stayed at Kinloch Lodge, a hotel with a high opinion
of itself at Sleat, about a 15 minute taxi ride from the airfield.
It boasts to serve some of Scotland’s finest food, well it does
have a Michelin Star. The reputation for food was started by
chef and cookery writer Lady Claire
Macdonald, whose family
own the hotel.

Today the chef is Marcello Tully.
Another
famous
destination would be
The Three Chimneys
at Colbost, Dunvegan.
The Good Food Guide
has honoured The Three
Chimneys
with
their
Editor’s Award for UK
Restaurant of the Year, Good
Food Guide 2018. This would
take just over an hour in a taxi
from the airfield.
For good food, walking in
remote wilderness with dramatic
landscapes of lochs, sky, and
mountains, I would strongly
recommend a weekend flight to Isle
of Skye.
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BUY

RENT
TRAVEL

TRADING / Choose from a great selection
of certified pre-owned TBM or sell your
aircraft. Call or check our inventory online at :
www.flyingsmart.aero

YOUR
EXCLUSIVE
TBM
DISTRIBUTOR
IN THE U.K

MANAGEMENT / Simplify your ownership
experience thanks to our total care management
program.
TRAVEL / FLYING Smart provides a secured
framework for pilots who wish to rent a TBM.
Our network currently covers 8 locations across
Belgium, France and the U.K. We also help to
ferry your airplane or plan your dream trip!

W W W . F LY I N G S M A R T. A E R O
United Kingdom, Ireland & Channel Islands
Main Terminal Hangar Office 2 - London Biggin Hill Airport TN16 3BH
+44 1959 58 12 18 - david.fabry@flyingsmart.aero
Belgium +323 295 1261

France +336 38 35 75 92

USA +1 (213) 973-3337

Crédits photo : Airborne Films/Daher - Création : Agence Acajou

BUY A TBM / The new 330 Kts TBM 900 is a
certified, efficient and bullet proof performer.
Call today to tailor your own and enjoy
exceptional speed, range and payload with no
compromise!

