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Welcome

« Steve Bateman, CFIl, Chocks Away Aviation, LLC

* |Instructor, Professional Pilot Program, COCC, Bend, OR
« FAASTeam Lead Rep Portland FSDO; WingPro e
 Thanks to AOPA You Can Fly Program —<(V

FLYING CLUBS

 Your monthly 33-minute dose of aviation safety

« Earn %2 WINGS knowledge credit e

« Contact Info:
sbateman/7799@gmail.com
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oucanfly.aopa.orqg/flying-clubs/flying-club-newsletter
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# > Flying Clubs » Club Connector Mewsletter

FLYING CLUB CONNECTOR NEWSLETTER

Your source for the latest news on flying clubs all over the country. AOPA's research has shown us that flying
club leaders are hungry to learn more about the practical experiences of other clubs. So, we have created this
monthly e-newsletter.
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Safety Topic of the Month: Pilot Proficiency and WINGS

In Last month's safety section, we looked at getting the plane and club members ready for the coming flying season. This

month, we'll take it further by revisiting the importance of pilot proficiency and how the FAA's general aviation pilot

proficiency pregram. WINGS, helps us crganize cur training for ever-increasing skill and knowledge. Don't de WINGS? Well

A

you are missing out in 50 many v

s, including the possibility of insurance discounts

"

In this safety section, we'll continue the general theme of February's Club Connector new ter—getting ready for flying

n—and will take a dive into preflight inspections, for both airc

ft and pilots. We'll alzo introduce the latest FAASTeam

large-scale community outreach efforts of “Preflight-in-a-Box"™ and

irst Respenders Training” Hopefully. more attention to

the first one will involve less reliance on the second

Safety Topic of the Month: Human Performance and Safety Culture

In this menth's safety section. we will take a slightly fresh lock at the topic of Human Performance and how it plays a vital ro

in everything we do as aviators. Based on decades of data. we will speculate that the majority of general aviation accidents

are not accidental at all In fact. both the number and classification of these events are highly predictable. Does t

you? \We hope so, because then we can collectively do something about it!
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https://youcanfly.aopa.org/flying-clubs/flying-club-newsletter/2021/may/16/question-of-the-month

Energy Management — In Two Parts (April and May TOM)
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Figure 4-6. The altitude-speed “map” showing lines of constant energy height

« Part 2: Putting it together in real world situations Speed-Power Table (Level

Flight, h = 5,000

e
N b
o O

Y =0.0723x - 58,349 ==~

/

——

=
o
o

=

(0]
o

Speed - MPH
)]
o O

N
o O

1700 1900 2100 2300 2500
Power - RPM

ehL AV

5 A o
< z\ Federal Aviation
A %oe Administration

N
/'VISTRP‘«



What, Why, When

« What

— Understand the terminology of aircraft energy

— Appreciate and manage aircraft total energy and energy distribution
— The true role of energy controls: Throttle and Elevator

— Pilots are managers of energy

 Why
— Mismanagement of aircraft energy contributes to loss of control situations

 When

— All flights, from start to shut down, involve energy management and exchange
— Think “energy” when training, practicing and “normal” flying
— Energy management is what flying is all about
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Overview

Aircraft Performance Awareness

— GAJSC: Many aircraft incidents are the results of a
lack of understanding of energy management:

- Hard landings * Slow flight/moose turns
. Stall on take-off » High DA operations
+ Stall-spin situations ~ ° 1YIng" aerobatics e Aviton ot Stssing
« Aircraft Energy Terminology I
— Total energy -
— Energy exchange e e e
— Adding energy
« Managing Energy
« Solving Energy Problems
® Energy SCenarlOS *GAJSC - General Aviation Joint Safety Committee
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Terms and Terminology

e Force:

— Aforce is an influence that causes an object to change its velocity .
(to accelerate)

— In constant-speed flight, force of Thrust = force of Drag
— No net force, so no acceleration

* Energy:

— A fundamental entity of nature that is transferred between parts of a
system in the production of physical change within the system, and
usually regarded as the capacity for doing work

— As a general concept: the ability or capacity to produce an effect
— Unit of energy is the Joule (other units...Erg...)

*https://www.merriam-webster.com/dictionary/energy

*https://www.oed.com/dictionary/energy_n?
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Terms and Terminology-1

« Chemical Energy:
— Energy stored in fuel (100LL, battery...)
— |s available to “do something” by converting to another form

e Mass:

— Traditionally, “the quantity of matter in a body” Horsepower
— (Different definition in quantum mechanics, but this works for us) Horsepower

1 hp = T45.7 watts

— Unit is Kilogram B 1s
 Power: |
— Power is the amount of energy transferred or converted per unit memm,mm’::_:f:fm.m—m
time...it is the rate of energy usage (250 kg) by 1 foot in 1 second.
— Measured in Watts. 1 Watt = 1Joule per second e
— Other unit—horsepower. The power required to raise a mass of S e

Wikipedia

155 pounds a distance of 1 foot, in one second
— 1 HP = 746 Watts

*https://www.merriam-webster.com/dictionary/energy

*https://www.oed.com/dictionary/energy_n?
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Terms and Terminology-2

 Power and Thrust:
— Power converts stored fuel energy into crankshaft rotation
— Crankshaft turns the propeller that creates a forward acting force = thrust

* In level flight:
— T=D: Unaccelerated flight

— Increase thrust. T,>D;:
« Aircraft accelerates from V, to V,
« Drag increases to D,, where D, =T,
« Back to unaccelerated flight, but at V,

— Decrease thrust. T,<D;:

— Aircraft decelerates from V, to V,
« Drag reduces to D,, where D, =T,
« Back to unaccelerated flight, but at V,

* Thrust (force) produces an acceleration
— Rate of change of velocity, so rate of change of kinetic energy...
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Aircraft (Mechanical) Energy

* Kinetic Energy - Airspeed

— Associated with motion through the air
— KE =% m V?

* M = MmMass

« V = velocity

* Potential Energy - Altitude N
— Potential energy due to height — the potential of gravity acti k(}é} WC)
mass
— PE=mgh erfe
* M = MmMass
e g = gravitational acceleration
* h = height

« Total Energy = KE + PE

\> Federal Aviation

: -} Administration
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Aircraft Energy Fundamentals:

 |In aclosed system, energy cannot be arbitrarily created
or destroyed

 Fuel (chemical or electrical energy) converts to engine
power (energy rate)

 Engine power converts to thrust via the propeller
« Power is the rate of energy expended (1 W=1 J/s) //”\0\55:”\

« Power has a per-unit-time component (rate)

» Thrustis aforce A muipmsemaaRERREs sy

« Energy can be (and is) converted from one form to L\ iusssERR NI e c\\%m;cc\\
another... (9 Vi) e “J7

« With no change in thrust: BAECEE.

— Can convert KE to PE (an aircraft increasing in altitude will slow down)
— Can convert PE to KE (a descending aircraft will increase in speed)

* For aircraft in flight, throttle adds power
— Rate of use of energy converted from stored chemical energy
— Can be “used” in various ways...
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Aircraft Energy Equation - 1

Once in the air...level, a/lc has stored
energy

Combination of altitude and airspeed gives
the total system (mechanical) energy

Increasing power adds energy (T > D) ]
Can be used to go faster, to climb or both
We decide...through control inputs

We could:

— Climb at a constant airspeed (gain altitude, PE)
— Stay level and accelerate (gain airspeed, KE)

\> Federal Aviation
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Aircraft Energy Equation - 2

£
=+

* Once in the air...level, has stored energy

« Combination of altitude and airspeed gives
the system (mechanical) energy

- DECIESSINGIPOWERNSHONES cnergy (T < D)

« Can be “used” to go slower, to descend or
both

 We decide... through control inputs

 We could:
— Stay level and slow down (lose KE)
— Descend at constant airspeed (lose PE)
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Energy Transactions

—> ® o
® 9y
— @
Energy earned : ¢ Energy spent
from THRUST on DRAG

24 ,_Jaq0
ALTITUDE  AIRSPEED
Savings Savings
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Energy Transactions

Net Energy Change in Stored
Energy Transaction Examples Change Energy Resulting Aircraft Condition

(T-D) Altitude  Airspeed
T D

= R i
A H >0 Increase No change Climb at constant airspeed

Figure 4-1 A-F. Examples of tvpical energy transactions.
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Energy Transactions

Net Energy Change in Stored
Energy Transaction Examples Change Energy Resulting Aircraft Condition
(T-D) Altitude  Airspeed
L
TH) = » D
A >0 Increase | Nochange Climb at constant airspeed
B >0 MNo change Increase Acceleration at constant altitude
C <0 Decrease | Nochange Descent at constant airspeed
D <0 Mo change | Decrease Deceleration at constant altitude
E =0 Mo change | No change Constant altitude and airspeed
F =0 Increase Decrease Climb and deceleration

Figure 4-1 A-F. Examples of typical energy transactions.
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Energy Balance

Energy gained Energy lost
from thrust (T) | = | through drag (D)
Energy In Energy Out
\ J
“Net Energy Change”

Change in potential
energy

Change in kinetic
energy

Altitude Change
\

Airspeed Change

)

I

"Change in Stored Energy”

LHS is energy flow - thrust and drag
RHS is the balancing change in energy distribution
Pilot controls the distribution by throttle and elevator

“Pitch for airspeed, power for altitude”

Figure 4-2. The energy balance equation.
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Throttle and Elevator

« Total energy is a function of T and D...

« Drag changes (exponentially) with airspeed, but the most “instantaneous”
changes in total energy are via thrust (and hence throttle)

« Throttle influences the thrust/drag relationship
« T >D...an increase in total energy (distributed between KE and PE)
« T<D...adecrease in total energy (distributed between KE and PE)

 We set the throttle to match the combined requirements of airspeed and vertical
flight path (level, climb, descent)

 Throttle is NOT just a speed control or climb control...it is a FLIGHT CONTROL!

 We all (should) know this from go arounds...
— Push the throttle, push the stick to convert the extra energy into airspeed before climbing

« Think of the throttle as a total energy controller

\> Federal Aviation
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Throttle and Elevator

 The elevator distributes (changes in) total energy between airspeed and vertical
flight path, via pitch attitude

« We set the pitch attitude to match the combined requirements of airspeed and
vertical flight path (level, climb, descent)

 The elevator is NOT an up/down control...itis a FLIGHT CONTROL!

 We all (should) know this from go arounds...
— Push the throttle, push the stick to convert the extra energy into airspeed, then pitch for climb

« Think of the elevator as an energy distribution controller

« Throttle and elevator work together to control and allocate energy depending on
the required flight profile

\> Federal Aviation
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Reservoir and Valve Analogy

throttle

thrust drag
energy energy

. — —
gain loss

«— Net energy flow
(thrust minus drag)

Altitude
(potential energy)

e i

Airspeed

(kinetic energy)

/'\/'\/

elevator

Figure 4-3. The reservoir analogy illustrating the primary role of the throttle and elevator to manage the airplane’s energy state.

When T>D, energy increases
When T<D, energy reduces

Elevator allocates the difference
between KE and PE reservoirs

When T=D, total energy is constant &
elevator exchanges energy between
KE and PE reservoirs

Energy gained Energy lost Change in potential Change in kinetic
from thrust (T) | = | through drag (D) | = energy +: energy
Energy In Energy Out Altitude Change Airspeed Change
{ ' ) |\ Y )
"Net Energy Change" =  "Change in Stored Energy"”

Figure 4-2. The energy balance equation.

Throttle Elevator
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Aircraft Climb Energy

An aircraft climbs (gains altitude, and so PE)...

1. ...by using excess available power compared
with that required for level flight

2. ...by trading speed (KE) for PE (“zoom climb”)
* Climbing is important (duh):
— Climb over an obstruction rather than hitting it

— Climb to better weather conditions and/or more
favorable winds
— Climb to lower air density and so less drag and higher
true air speed (TAS) —
¢ BeSt rate Of Cllmb (Vy) iS important to get to Figure11-7.Max1‘mamang]eofc]jmb(AOC}Versasmaximamrate
altitude quickly et (00

« Best angle of climb (V,) is important to get to
altitude in the shortest distance

Altitude

=\ Federal Aviation
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Drag
« Drag-Speed Curve:
— Total drag is made up of many components
— Simply, total drag = parasitic + induced drag
— Parasitic drag (form, friction, interference...) o V?
— Induced drag (by-product of lift generation) o 1/V?
— Total drag curve has a minimum point
— Airspeed at this point is V nsink

Drag

Total drag

— Not the same as V e giige) At (L/D)max \

Minimum
drag - ' : .

[
- | e

*FAA PHAK




Drag

« At normal operational speeds, drag increases with the square of airspeed
— Double the speed, quadruple the drag

* In straight and level flight:
— Increase thrust
— Reduce AOA to remain in level flight
— Aircraft speed increases...drag greatly increases...
— When D =T, back in unaccelerated flight — equal forces
— Up to a point where there is no available thrust left to overcome rapidly increasing drag
— With full throttle, drag dictates the max. airspeed in level flight

- Adding a bigger engine may give a few more knots...reducing drag will give far more...
— Bigger engine will increase power available for climbing

« Drag dominates at high speeds, requiring large amounts of thrust to overcome
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Drag and Power Required

« So...the total drag curve sets the limits on airspeed due to available
power

« Rethinking this, we can draw a “power required” curve for an
aircraft (in level flight)

[High cruise speed

4

Drag

Total drag

Minimum
drag

g 1 g

Figure 5-6. Drag versus speed.

Power

Power Required
(A function of total drag)

Speed

L

Power required

L[ Low cruise speed{ /

Speed

Figure 11-6. Power versus speed.
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Drag and Power Required

 For agiven engine/propeller (thrust) capability, we can plot a
“power available” vs. speed curve

Power Available

Power

Speed

B
z\ Federal Aviation
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Drag and Power Required
« Combining “power available” with “power required” gives:

Power Available

Power Required
(A function of total drag)

Power

Speed

Federal Aviation
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Drag and Power Required

“Excess power” is the difference between power required and power available
Excess power at any speed, is the “climb capability” of the aircraft
Climb rate (feet per minute) depends on excess power (power involves “per-time” units)

Best rate of climb (V) occurs at the airspeed of maximum excess power
(Best angle of climb occurs at the airspeed of maximum excess thrust)

Power Available Power Available

E gl Ul g = 0 ol
S S
i Power Required

Power Required

oy = Excess Power
& = Excess Power
b Maximum Excess Power
\
\ Best Speed
ROC
Speed Speed
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Drag and Power Required
« Combining “power available” with “power required” gives:

- _
| : « Point A:
o bl | | — Power available crosses power required at high speed end
_?Y_VS_\.’ a_' _E_a | 2l . — No excess power available
L4t 'Qfmction ofiThrust available) re4l | — Results in maximum level flight speed
! : RRENED, EBEI
1 L) ™ .
il | E-g : | + Point B:
H|BH i9 i /@0 P ' — Max difference between power available and power required =
s Iy | He : \5\\\0&@ l “maximum excess power”
3 - :g (“,\3@ | — Results in airspeed giving best ROC (V)
& I\ (8 PN |
1\ L N LS l . .
i 13 PLAONES .+ “Back side-Front side”:
: “Backside” |“Front-side’ | 2 / RS | - . ’ .,
' y e A | — “Backside of the power curve
i 3 v/ g — Power required rises sharply at low speeds
1 ‘\_ dl . . . ; ;
! l — For level flight, requires higher AoA = higher induced drag
! . — More power required to fly slowly
(_stail o=t '
i I .
o @ | ° Point C:
: ) Nt — Power available crosses power required at low speed end
Minimum level Minimum S ee d Maximum level
flight airspeed power airspeed p flight airspeed — No excess power avallable

— Results in minimum level flight speed

Figure 44. The front side and backside of the power required curve, the power available curve, and the relative excess power
available (power available - power required) at different speeds.
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Energy Exchange

« Elevator as an energy exchanger (at constant power setting)

- _
| + Point A:
‘ -
aheloskespd i | — Little to no excess power
P_?Y_Vf_\_’a_' .i_able | : — Now pull back on stick (up elevator)
LT [ flnction ofiThrust available) W wic 34| | — Starts to climb
t 1o : < | — Alc slows...moves down the speed axis from 1 towards 2
'S | . .
it | lfg | ' — Total drag (power required) reduces, excess power increases
] T > | | . .
1'BH 1= | /Q*“ RN — Power available for climb (or level turn at LF >1
B " . i PR '
“;’ 1] ig chu\”o@ g — At point 2, max excess power exists and so a/c could climb at
S i \[3 19 /O 15 | best rate, V
a I\ i & | Y
HAY 14 prINES ! — Will exchange KE for PE
' “Backside” |“Front-side’ | 2 / ) (\\\\“ |
1 g | 1Y I
[ l/ Poi .
: X ¥ | e oint C:
I B, =1 | . . . .. .
! S l — Aircraft is flying level at minimum level flight speed
1 : — High AOA = high induced drag = high total drag
Ly | | — Push forward on stick (down elevator)
6 @ | — Starts to descend
. wu) Nt .
Wi o ommm  Speed Mathvin e — Alc speeds up.. .moves up the speed axis from 3 tovyards 2
— Total drag (power required) reduces, excess power increases
Figure 4-4. The front side and backside of the power required curve, the power available curve, and the relative excess power — Power ava'lable for CI'mb

available (power available - power required) at different speeds.
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Energy Envelope

“Pitch + Power Controls Energy State”

“Allocates energy from the available energy
‘envelope’ between vertical path and airspeed”

\> Federal Aviation
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Energy Envelope

« Given that we can exchange energy between altitude and
airspeed, we can visualize an energy envelope...which
encompasses available energy combinations (states)

Absolute Ceiling

(0,000 T

doa T
Energy Envelope
éod 7, B (Possible Exchanges)

—
ZOBD 7

Altitude
Vne

I
50 (00 |So

Airspeed (kts)

B
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%oe Administration
Sy



Energy Envelope

« The energy space enclosed is actually
“specific total energy”, E.

* For an aircraft with a particular E, it can
move along its E, contour, exchanging
PE for KE, and KE for PE

Altitude

(0000 T

Roog T
éooo ]

i
Lonr

.

I I
Fe ¥ MANA L
Airspeed (kts)

1

Ld9



Energy Exchange Envelope

 The energy space enclosed is actually “specific

total energy”, E,_
- E.=(PE +KE)/W .
— F=ma :é
— W=mg <

- E.=h +V?2g (has units of height, feet)
« Known as “equivalent energy height”
— Represents total energy as a height equivalent
- For given E, we plot: h =E, - V?2g
« When V =0, E_,= h. Point X (not very practical...)

— All KE is converted to PE, and a/c can climb to a max
altitude depending on its actual Eg

— The energy contour is labeled by this height...6,000° here

« When h =0, all PE is converted to KE giving max
velocity. Point Y

(O,ooo -

000
Eooo
g
Lovd

@)

—_—

E, = 6,000’

——

/.

( =1 I T !
o fgo | VSaiiiLad
Airspeed (kts)

Here, a/c has E, of 6,000’.

It can exchange altitude for
speed and vice-versa, along the
energy contour
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16000 .
Energy Exchange Envelope e
«  We now plot all possible E, curves 14000 [t et BOSEEIEERE
« From E,=h + V?/2g T Fa—r—
- h=E, -V42g 12000
. e r
« We can plot this for all (reasonable) values of E, i -'-’W.ﬁeﬁ@m
_ _ T 10000 N =t
 Here, an aircraft with E. = 6,500’, can exchange - T & Y
PE and KE along the 6,500’ contour L “Soo,,
=3 8000
) ) - <53000
« We exchange altitude for speed and vice-versa g <000 o b
i
A 00
« The alc has the energy to “zoom climb” to 6,500’ Sl g & d
from any point on the contour (ending up at zero it 05, O
speed so not particularly useful!) o RN
« Could draw a vertical line at the minimum 2000 | S
controllable airspeed T2,
0

0 50 100 150 200 250 300 350

Airspeed (kts)

Figure 4-6. The altitude-speed “map " showing lines of constant energy height.
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16000

Energy Jumps e T

12000

- Okay...but how do we move up or down to a
different E, contour? =

8000

Altitude (ft)
[

« We saw earlier that in order for an aircraft to Ay
climb at a constant airspeed, there needs to 2,
be available excess power

0 50 100 150 200 250 300 350

Airspeed (kts)

Figure 4-6. The altitude-speed “map " showing lines of constant energy height.

« We can only move between energy contours

by adding energy (adding power)...that is,
by using some of the available excess power PAmREs|

« Fora glven aircraft (engine and prop) we can
plot P, = Specific Excess Power
contours...for various rates of climb

— Which is rate of change of height = feet per
minute

 As long as we have sufficient excess power,
we can move between energy contours =z | s

0

Specific Excess Power Contours

Increasing Total Energy

Altitude

50 [00
Airspeed (kts)
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Energy Jumps

. 16000
 The bold P, curve is wherethe |~
available specific power has reduced 14000 |-
to zero NS S
* On and outside the Ps =0 curve,the |-
a/c cannot climb and maintain & 10000
alrspeed, or accelerate without § 8060 1L
descending = L
< 6000
« At the peak of the P, curves, and at
full throttle, the aircraft can: ac00 |
— Reach the best rate of climb whilst oo |
maintaining airspeed. V, = 150 kts, here.
OR 0 -
. . . . (0 50 100 150 200 250 300 350
— Achieve maximum acceleration without Airspeed (kts)

descending
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Energy Jumps

 Example:
1. Aircraft energy is at point A

a.

b.

At 150 kts, 4,000 feet with a total equivalent
energy height 5,000’

We can move along the 5,000’ curve without
adding any energy...just converting it

We can move anywhere inside the bold P, <0
curve, by adding or reducing power

If we Increase thrust (T>D)
We could decide to climb at V, to point C

We start off with lots of excess power which
permits a ROC of > 600 FPM

As we approach point C, excess power has
reduced and the ROC lowers to around 200
FPM (still at VV, which reduces with altitude)

16000

14000

12000

Altitude (ft)
5§ 8

:

2000

V,
50 100 15/0 200 250 300 350

Airspeed (kts)

Federal Aviation

Administration




Energy Jumps

- Example: R
2. Aircraft energy is at point A el i
a. At 150 kts, 4,000 feet with a total w00 [T
equivalent energy height 5,0000 |- &
b. We can move along the 5,000’ curve & 10000
without adding any energy...just converting =
it 3 8000 |-
c. We can move anywhere inside the bold P, = 000 |
< 0 curve, by adding or reducing power
d. If we increase thrust (T>D) 1000
e. We could decide to climb to point D 56 |l
f. We have sufficient available excess power
(with full throttle) to climb to 7,000" and Y e = o il won FRSEl Ry S
accelerate to 250 kts Airspeed (kts)
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Operational Transitions

« We an use an energy map to better S Arplane’s energy
understand control inputs - envelope

* It shows aircraft trajectories from

some starting point to other points: I

— Moving along an energy contour using elevator but
without adding more energy — from 1 to 6 or 7 (green
arrows)

— Adding energy — from 1 to 2 or 3 (blue arrow)
— Reducing energy — from 1 to 4 or 5 (red arrow)

« From point 1, we need to add energy to get
Into the blue region and reduce energy to
get into the red region

« Throttle adds or subtracts energy

- Elevator distributes the new total energy -----..._LES;:I;'OTAL
between altitude and airspeed ENERGY

Airspeed (kts) —.
Figure 4-8. The energy-control map helping to visualize the basic energy control rules.

Change in enerﬁy‘"--.\ Change in‘ibta;.l

““energy due to

Altitude (ft)




Operational Transitions [ |

« Fromlto2o0r3. e

— Must increase throttle to increase total energy to the
higher energy contour

— Same amount of energy increase here,as2and 3areon | | f
the same (target) energy contour

— The difference between 2 and 3 depends on elevator
inputs to distribute altitude and airspeed

— This is visualized with the blue arrow (adding energy) and
green arrows (distributing energy)
 Transition from 1to 2 is a constant airspeed
climb, up to a higher altitude
— Increase throttle

— Apply up elevator to climb at constant airspeed, rather
than accelerate to a higher airspeed

— Adjust throttle and trim when on target
« Transition from 1to 3 is a constant altitude
transition to a higher airspeed
- Increase throtte L4 =
— Apply gradual down elevator as speed increases LESS TOTAL..___
— Adjust throttle and trim when on target L.} ‘ ENERQY

Airplane’s energy
envelope

—

Change in enerﬁ"--.\_ Change in‘ibtg.l
distribution due to “energy due to ™

Altitude (ft)

Airspeed (kts) —.

Figure 4-8. The energy-control map helping to visualize the basic energy control rules.




Operational Transitions

° From 1 tO 4 or 5 Airplane’s energy

— Must decrease throttle to lower total energy to the lower .. envelope
energy contour

— Same amount of energy decrease here, as 4 and 5 are or
the same (target) energy contour

— The difference between 4 and 5 depends on elevator
inputs to distribute altitude and airspeed

— This is visualized with the red arrow (removing energy)
and green arrows (distributing energy)

« Transition from 1to 4 is a constant
airspeed descent to a lower altitude

— Decrease throttle
— Apply down elevator maintain constant airspeed
— Adjust throttle and trim when on target

« Transition from 1to 5is a constant

altitude transition to a lower airspeed

— Decrease throttle
— Apply gradual up elevator as speed decreases
— Adjust throttle and trim when on target

Airspeed (kts) —.
Figure 4-8. The energy-control map helping to visualize the basic energy control rules.
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Operational Transitions |

e Fromlitoo6or/. e

— Points 6 and 7 are on the same energy contour as 1, so
no change in throttle required (an exchange transaction) | [

« Transition from 1to 6 is increasing

altitude at expense of reducing airspeed

— No initial change in throttle
— Apply up elevator to climb at lowering airspeed
— Adjust throttle and trim when on target

« Transition from 1to 7 is increasing

airspeed at expense of reducing altitude
— No initial change in throttle
— Apply down elevator to descend and increase speed
— Adjust throttle and trim when on target

Airplane’s energy
envelope
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Change in eneriy‘"--.\_ Change in‘ibtg.l
distribution due to “energy due to ™

Altitude (ft)
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Figure 4-8. The energy-control map helping to visualize the basic energy control rules.




Control Input Rules

 Rule 1: Move to a higher energy state

— Increase throttle (T>D)

— Adjust pitch attitude as required to distribute energy:

» For constant speed climb
 To accelerate at a constant attitude

Rule 2: Move to a lower energy state
— Reduce throttle (T<D)

— Adjust pitch attitude as required to distribute energy:

» For constant speed descent
* To decelerate at a constant attitude

Rule 3: Same energy state, but different
distribution of altitude and speed

— No initial change in throttle

— Adjust pitch attitude as required to distribute energy:

» Pitch up to gain altitude and slow down
» Pitch down to lose altitude and speed up

Adjust throttle and trim when on target

Airplane’s energy
envelope

—_—

Change in eneriy‘"--.\_ Change in‘ibtg.l
distribution due to “energy due to ™

Altitude (ft)

.......................... LESSTOTAL
ENERGY

Airspeed (kts) —.

Figure 4-8. The energy-control map helping to visualize the basic energy control rules.



Part 1 End

 Next Month—Energy Management, Part 2
— Part 1 Review
— Energy Scenarios and Examples

* But before we go...
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Why WINGS?

5. WINGS Training yields rewards!
4. WINGS Proficiency training works!
3. WINGS coaching gets results!
2. WINGS broadens your horizons!
1. WINGS pilots are:
— Competent!
— Confident!

— Safe!

\> Federal Aviation

-/ Administration



For more information ifﬁA)SaféRi}I“

On the Money: Getting To Know
Your Airplane as an Energy System

https://tinyurl.com/mr2jux65

https://tinyurl.com/2s42pxmm

Federal Aviation

Administration



https://tinyurl.com/mr2jux65
https://tinyurl.com/2s42pxmm

Homework-1: GA Proficiency

( Flying Proficiency in 57 Seconds

atch atere hare

FOR GA Pl LOT

Watch on & Youlube

https.//youtu.be/308 57/828U
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https://youtu.be/3o8_f57828U

Next Month...

The National FAA
Safety Team Presents

Topic of the Month—May
Energy Management—Part 2 (of 2)
Presented to:

By:
Date:

Safety Minded Aviators, Everywhere. ..
Stephen Bateman, CFl, Chocks Away Aviation, LLC
Tuesday 215t May 2024

Produced by:
The National FAA Safety Team (FAASTeam)

Federal Aviation
Administration
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Thank you for attending!

You are vital members of
our GA safety community!

A Ty A
PR YT T T O
S Lol e L8 1= T el

2P WP=RY § g,
ﬁij 3 I"'F*‘ ~' ~E".ﬂ!




S B ' AOPA Credit Card Donate ACPA Foundation Ambassadors Schaoli
o H H B - #

R FOINATION FLYING CLUBS RUSTY PILOTS FLIGHT TRAINING HIG

* You can download this o it i
presentation! FLYING CLUB CONNECTOR NEWSLETTER

Your source for the latest news on flying clubs all over the country. AOPA's research has shown us that flying
club leaders are hungry to learn more about the practical experiences of other clubs. So, we have created this

— This and earlier ToM presentations
are available...

— Search for AOPA Flying Clubs
— Select Club Connector Newsletter ARTICLES BY TOPIC
— Sign-up now! NEWS FROM HO
— February edition 2/18/2024

HE MONTH CLUB SPOTLIGHT

AIRCRAFT SPOTLIGHT OINT SPOTLIGHT

_ CLUB CONNECTOR AR
— https://youcanfly.aopa.org/flyinQg-

clubs/flying-club-newsletter

NMARROW RESULTS
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https://youcanfly.aopa.org/flying-clubs/flying-club-newsletter/2021/may/16/question-of-the-month
https://youcanfly.aopa.org/flying-clubs/flying-club-newsletter/2021/may/16/question-of-the-month
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