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fm Why do we need special training for high
performance aircraft?

CIVIL AIR PATROL

* Because the FAA says we do:

§ 61.31 Type rating requirements, additional training, and authorization requirements.
(f) Additional training required for operating high-performance airplanes.

(1) Except as provided in paragraph (f)(2) of this section, no person may act as pilot in command of a high-
performance airplane (an airplane with an engine of morethan 200 horsepower), unless the person has -

(i) Received and logged ground and flight training from an authorized instructor in a high-performance airplane, or in a full flight
simulator or flight training device that is representative of a high-performance airplane, and has been found proficient in the operation and
systems of the airplane; and

(ii) Received a one-time endorsement in the pilot's logbook from an authorized instructor who certifies the person is proficient to operate a
high-performance airplane.

(2) The training and endorsement required by paragraph (f)(1) of this section is not required if -

(i) The person has logged flight time as pilot in command of a high-performance airplane, or in a full flight simulator or flight training
device that is representative of a high-performance airplane prior to August4, 1997; or

(ii) The person has received ground and flight training under an approved training program and has satisfactorily completed a competency
check under § 135.293 of this chapter in a high performanceairplane, or in a full flight simulator or flight training device that is representative
of a high performance airplane which must be documented in the pilot's logbook or training record.
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fm Why do we need special training for high
performance aircraft?

CIVIL AIR PATROL

* But we reallyneed high performance trainingbecause these aircraft are more powerful, fly faster and higher,
and are more complex
 More power means greater left turning tendencies
* V speeds are higher... reaction time is shorter
» Higher service ceilings means use of oxygen/knowledge of aeromedical factors
* Greater complexity requires greater knowledge of aircraft systems, routine and emergency procedures,
limitations, weight and balance and maintenanceissues

* Bottom line —increased power, speeds, altitude and complexity require additional planning, judgment, and
piloting skills to stay ahead of a high performance aircraft

* Note: These slides and exam only evaluate knowledge elements. The endorsement comes after successful
completion of a CAPF 5 evaluation



More Power

CIVIL AIR PATROL

* Greater power means greater left turning tendencies to overcome by the pilot

* P-Factor

* Gyroscopic effects

* Torque

e Spiraling Slipstream

e Left turning tendencies occur both on the ground and in the air
* Pulls the aircraft harder to the left during ground rolls
* Quickly apply more right rudder pressure to track runway centerline
* If unable to track centerline, remove power and abort takeoff
* Pulls the aircraft harder to the left during power increase in flight
* Especially noticeable during transition from slow flight, stall recovery and go-arounds
* Keep aircraft coordinated with quick and proper application of rudder
Be careful of this during a go-around —the airplane will pull hard to the left under high power
* Also, be aware of elevator trim stalls — if the airplane was properly trimmed during approach, it will nose

up significantly during go-around



More Power

CIVIL AIR PATROL

* To generate maximum power from a high performance engine, mixture leaningis essential
* Follow POH Sections 4, 5 and the Instrument Placard to set the correct mixture

Stoichiometric Mixture
Lean to Best b2 MAXIMUM POWER FUEL FLOW
Power | T N’“‘“ e ALTITUDE FUEL FLOW
it - —— SL. 20.5 GPH
35 % som | 2 2000 Feet 19.0 GPH
25 / & T 2 4000 Feet 17.5 GPH
e o | E2 / gj EXHAUST GAS TEMPERATURE (EGT) ! 16.5 GPH
ke e % EXHAUST GAS o 15.5 GPH
e i MIXTURE DESCRIPTION TEMPERATURE (EGT) | et 14.5 GPH
K RECOMMENDED LEAN set 13.5 GPH
(Pilot's Operating Handbook) 50°F Rich of Peak EGT
BEST ECONOMY Peak EGT
BEST POWER 125°F Rich of Peak EGT




CIVIL AIR PATROL

More Power

CESSNA SECTION 5
MODEL 182T PERFORMANCE

CRUISE PERFORMANCE
PRESSURE ALTITUDE SEA LEVEL

CONDITIONS:

3100 Pounds
Recommended Lean Mixture
Cowl Flaps Closed

NOTE: 1. Maximum cruise power is 80% MCP. Those powers above that
value in the table are for interpolation purposes only.

2. For best economy, operate at peak EGT.

20°C BELOW STANDARD 20°C ABOVE
STANDARD TEMP| TEMPERATURE | STANDARD TEMP
reMm | mP -5°C 15°C 35°C
s |KTAS| GPH sap [KTAS| GPH | o5 [KTAS| GPH
2400 | 27 | | | <] | | 1 ——1—1—
26 | oo o) oo- | | -] <=2 ] B2 | 140 | 143
25 B84 134 14.5 a1 136 14.0 78 138 13.5

24 79 132 | 136 76 133 | 13.2 74 135 | 128
23 T4 129 | 128 | 71 130 | 124 69 131 | 121
22 69 126 | 121 67 127 | 1.7 65 127 | 1.4
21 65 122 | 114 62 122 | 1141 60 123 | 10.8
20 60 18 | 10.7 58 18 | 104 56 118 | 10.2

2300 | 27 | oo | oo f oo e | oo oo ] 84 | 141 | 14
26 - - “-- 82 137 | 14.2 79 139 | 13.7
25 80 133 | 13.9 78 135 | 134 75 136 | 13.0
24 76 130 | 13.2 73 132 | 127 71 132 | 123
23 7 127 | 124 €9 128 | 120 &7 129 | 1.7
22 67 124 | 11.7 65 124 | 11.4 62 125 11
21 | 62 | 120 [11.1] 60 | 120 | 108 | 58 | 121 | 105
20 58 116 10.4 56 116 | 10.2 54 116 99

2200 27 EER BEEEE BT 83 137 | 144 | 80 139 | 13.9
26 82 133 | 142 | 79 135 | 136 | 76 136 | 13.2
25 7 131 | 134 | 75 133 | 129 | 72 134 | 126
24 73 120 | 127 | 7 130 | 123 | 68 130 | 118
23 69 126 | 12.0 | 66 126 | 11.7 | 64 126 | 11.3
22 65 122 | 114 | 82 122 | 111 60 123 | 10.8
21 60 118 | 10.8 | 58 119 | 10.5 56 118 | 10.2

20 56 114 ] 10.2 | 54 114 | 9.9 52 114 | 8.7

Figure 5-9. Cruise Performance (Sheet 1 of 11) —

CESSNA SECTION 5
MODEL 182T PERFORMANCE

CRUISE PERFORMANCE
PRESSURE ALTITUDE 6000 FEET
CONDITIONS:

3100 Pounds
Recommended Lean Mixture
Cowl Flaps Closed
NOTE: 1. Maximum cruise power is 80% MCP. Those powers above that
value in the table are for interpolation éurposes only.
2. For best economy, operate at peak EGT.

20°C BELOW STANDARD 20°C ABOVE
STANDARD TEMP TEMPEF&ATUFIE STANDARD TEMP
70

RPM | MP -17°C 23°C
0:‘"’0 o.l"‘o Or‘;o
BHP KTAS| GPH KTAS| GPH BHP KTAS| GPH

BHP
2400 23 82 | 142 | 142 79 [ 143 136 76 | 144 [ 13.2
22 77 | 188 | 133 | 74 | 139 | 128 | 72 | 139 | 12.4
21 72 1135|125 69 | 135 | 121 | 67 | 135 | 11.7
20 67 | 130 [ 11.7] 65 [ 130 | 114 ]| 62 | 131 | 111
19 62 | 126 [11.0| 60 | 126 | 10.7 | 58 | 125 | 10.4

2300 23 73 | 140 |136| 76 | 141 | 131 | 73 | 141 | 12.7
22 74 | 136 | 128 | 71 137 | 124 | 69 | 137 | 12.0
21 69 | 132 (121 67 [ 133 | 11.7]| 64 | 133 | 11.4
20 65 | 128 | 114 62 | 128 | 11.0| 60 | 128 | 10.7
19 60 | 124 1 10.7| 58 | 123 | 104 | 56 | 123 | 10.1

2200 23 76 | 137 | 131 | 73 | 138 | 126 70 | 138 | 12.3
22 71 | 134 | 124 | 69 | 134 | 120| 66 | 135 | 11.6
21 67 | 130 | 11.7 | 64 | 130 | 11.3| 62 | 130 | 11.0
20 62 | 126 | 11.0| 60 | 126 | 10.7| 58 | 125 | 10.4
19 58 | 121 | 104 | 56 | 121 |10.1| 54 | 120 | 9.9

2100 23 72 | 185 | 125 69 | 135 | 121 | 67 | 135 | 11.7
22 68 | 131 |11.8| 65 | 131 | 11.5| 63 | 131 | 11.1
21 63 | 127 | 11.2]| 61 127 | 109 ]| 59 | 127 | 10.6
20 59 | 123 | 106 | 57 | 122 | 10.3| 55 | 122 | 10.0
19 55 | 118 | 100 53 | 118 | 98 | 51 117 | 9.5

2000 23 68 | 131 119 66 | 132 | 115 63 | 132 | 11.2
22 64 | 127 |11.3| 62 | 128 | 11.0| 60 | 128 | 10.7
21 60 | 124 | 10.7 | 58 | 123 | 104 | 56 | 123 | 10.2
20 56 | 119 | 10.2 ) 54 | 119 | 9.9 52 | 118 | 9.7
19 52 | 115 | 96 | 50 | 114 | 94 | 48 | 113 | 9.1

" Figure 5-9. Cruise Performance (Sheet 7 of 11)




Higher V Speeds

CIVIL AIR PATROL

* Typical V speeds (KIAS at maximum gross weight) for C172, 182 and C206 (reference POH Chapter
2: Limitations and Chapter 3: Emergency Procedures)

C172 C182 C206

High Performance N Y Y
Va 105 110 125
Vg 68 76 80
Vs0 40 41 47
Vsl 48 51 59
Vx 62 65 69
Vy 74 80 89
Vno 126 136 147
Vne 160 171 179

Use actual POH values for flight
* Faster V speeds means everything goes by faster

* Requires quicker pilot response times



Higher V Speeds

CIVIL AIR PATROL

* Higher V speeds and greater power also affect POH Chapter 5 performance data over non-high
performance aircraft

* Generally shorter distance to clear a 50’ obstacle
* Greater climb rates

* Lesstimetoclimb

* Faster cruise speeds

* More useable fuel capacity, yet greater fuel burn
* Possibly greater range and endurance

e Greater performance creates possible hazards
* Less time to respond puts greater pressure on inexperienced pilot
* Greater range and endurance puts greater physical demand on pilot and passengers



Higher Service Ceilings

CIVIL AIR PATROL

* Higher service ceilings, especially when combined with turbochargers, create physical hazards

C172 C182 (C206*
Ceiling 14,000' 18,000' 27,000
*Turbo

* Flight at higher altitudes increases the chance of hypoxia, ear and sinus blocks, teeth pain,
gastrointestinal tract pressure and diving complications

* Requires knowledge of supplemental oxygen requirements and usage



Higher Service Ceilings — Aeromedical
Factors

CIVIL AIR PATROL

* Hypoxia
* Hypoxic Hypoxia — Lack of oxygen (most relevant due to higher service ceilings)
* Hypemic Hypoxia — Carbon monoxide poisoning prevents use of oxygen
» Stagnant Hypoxia — Pulling high ‘g’ prevents flow of blood/oxygen
* Histotoxic Hypoxia — Drugs and alcohol prevent the body from using oxygen
* Symptoms
e Cyanosis (blue fingernails and lips)
* Headache
* Decreased response times
* Impaired judgement
e Euphoria (most common initial symptom)
* Visual impairment
* Drowsiness
* Dizzy sensations
* Numbness
e Tingling in fingers and toes
* Remedy
* Use supplemental oxygen, ventilate cabin, stop pulling ‘g’s, don’t use drugs or alcohol prior to flight



Higher Service Ceilings — Aeromedical
Factors

CIVIL AIR PATROL

» Sinus, ear, tooth and gastrointestinal tract
« During climbs and descents, the free gas formerly presentin various body cavities expands

due to a difference between the pressure of the air outside the body and that of the air inside

the body.
* |If the escape of the expanded gas is impeded, pressure builds up within the cavity and pain is

experienced.

* Symptoms
» Trapped gas expansion accounts for ear, sinus, tooth and Gl pain, as well as a temporary

reduction in the ability to hear.

 Remedy
« Don't fly with colds

» Valsalva, gum
* Slow descent



Higher Service Ceilings — Aeromedical
Factors

CIVIL AIR PATROL

* Diving
* Decompression sickness describes a condition characterized by a variety of symptoms resulting from
exposure to low barometric pressures that cause inert gases (mainly nitrogen), normally dissolved in
body fluids and tissues, to come out of physical solution and form bubbles.
* Scubadiving subjects the body to increased pressure, which allows more nitrogen to dissolve in body
tissues and fluids.
* Symptoms
* Pain
* ltching
* Numbness or tingling
* Weakness or paralysis

* Remedy
* Wait 12 — 24 hours after diving depending on the depth of dive performed



Higher Service Ceilings — Supplemental
Oxygen
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* Supplemental Oxygen requirements

e >12,500ft MSL = Required minimum flight crew is provided with and uses supplemental oxygen for that
part of the flight at those altitudes that is of more than 30 minutes duration.

e >14,000ft MSL = the required minimum flight crew is provided with and uses supplemental oxygen
during the entire flight time at those altitudes

e >15,000ft MSL = each occupant of the aircraftis provided with supplemental oxygen.

e Typicalon-board Cessna oxygen systems
* See POH chapter 7 and supplements
* How to use
* Select mask or cannula
* Plugintooutlet
e Control lever ON
* Flowmeter — check and adjust for altitude



CIVIL AIR PATROL

On-Board Oxygen System

1. Inlet Hose

2. Oxymizer Cannula Scale (OXY)
3. Outlet Nipple

4. Face Mask Scale (STD)

5. Flow Rate Indicator

6. Flow Control Valve

Datais for a C206

Higher Service Ceilings — Oxygen Usage

OXYGEN DURATION CHART

PRECISE FLIGHT OXYMIZER CANNULA
(77 CUBIC FEET CAPACITY)
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U.S. AIR FORCE AUXILIARY

Portable Oxygen System




Greater Complexity
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* Greater complexity requires a more extensive knowledge of aircraft systems, and routine and
emergency procedures

* Engine power
* RPM
* Manifold pressure

Constant speed propeller
Increased engine cooling/cowl flaps

Additional emergency procedures (POH chapter 3)

More complex normal procedures (POH chapter 4)



Greater Complexity — Engine Power
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* Engine power is determined not only by RPM, as in lower powered aircraft, but by RPM AND
manifold pressure

* Manifold pressure gauge indicates the absolute pressure of the fuel-air mixture inside the
intake manifold

* A manifold pressure gauge is normal equipment for an airplane with a constant speed
propellor

* For any given rpm, there is a manifold pressure that should not be exceeded. If manifold
pressure is excessive for a given rpm, the pressure within the cylinders could be exceeded,
placing undue stress on the cylinders (see POH sections 3, 4 and 5).

» Excessive pressure also produces high engine temperatures. A combination of high manifold
pressure and low RPM can induce damaging detonation. In order to avoid these situations,
the following sequence should be followed when making power changes.

* When increasing power, increase the RPM first, and then the manifold pressure.
* When decreasing power, decrease the manifold pressure first, and then decrease the
RPM



Greater Complexity — Engine Power

CIVIL AIR PATROL

* Engine power is determined not only by RPM, as in lower powered aircraft, but by RPM AND manifold
pressure
* Instructor Technique: Generally, it’s safe to keep the 3 letters (RPM) higher than (or equal to) the 2
letters (MP). Example: 2400 RPM & 23” MP. Refer to POH for acceptable settings.

“-.g L0 ’,
Y 30 PN
& 25 35 %, \

Wm&w
<
0

* Engine failure or power loss may be indicated on the manifold gauge as an increase in manifold pressure to a
value corresponding to the ambient air pressure at the altitude where the failure occurred.



Greater Complexity — Constant Speed
Prop
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* Most high performance airplanes have an all metal, three-bladed, constant speed, governor
regulated propeller.

* Asettingintroduced into the governor with the propeller control establishes the propeller speed,
and thus the engine speed to be maintained.

* The governor then controls flow of engine oil, boosted to high pressure by the governing pump,
to or from a piston in the propeller hub.

* QOil pressure acting on the piston twists the blades toward high pitch (low RPM).

* When oil pressure to the piston in the propeller hub is relieved, centrifugal force, assisted by an
internal spring, twists the blades toward low pitch (high RPM).



Greater Complexity — Constant Speed
Prop
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U.S. AIR FORCE AUXILIARY

Thrust )

N\ pressure 1o increase
-5‘ blade angle and
). reduce rpm)

| Starter gear (Lycoming engine) —- |8

\ Relative wind




Greater Complexity — Constant Speed
Prop
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A propeller control knob, located on the lower center instrument
panel, is used to set the propeller and control engine RPM as
desired for various flight conditions (Cessna C172, C182, C206)

* When the control knob is pushed in, blade pitch will decrease,
giving a higher RPM.

* When the control knob is pulled out, the blade pitch increases,
thereby decreasing RPM.

* The propeller control knob is equipped with a vernier feature
which allows slow or fine RPM adjustments by rotating the knob
clockwise to increase RPM, and counterclockwise to decrease it.

* To make rapid or large adjustments, depress the button on the end
of the control knob and reposition the control as desired

* Higher RPM/low pitch is used for takeoff and high power
situations. Lower RPM/higher pitch is used for cruise flight



Greater Complexity — Constant Speed
Prop
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* Some important points to remember concerning constant-speed propeller operation are:

* The red line on the tachometer not only indicates maximum allowable RPM, it also indicates the
RPM required to obtain the engine’s rated horsepower.

A momentary propeller overspeed may occur when the throttle is advanced rapidly for takeoff.
This is usually not serious if the rated RPM is not exceeded by a few percent by not more than a
few seconds.

* The green arc on the tachometer indicates the normal operating range. When developing power
in this range, the engine drives the propeller. Below the green arc, however, it is usually the
windmilling propeller that powers the engine. Prolonged operation below the green arc can be
detrimental to the engine.

* On takeoffs from low elevation airports, the manifold pressure in inches of mercury may exceed
the RPM. This is normal in most cases. The pilot should consult the AFM/POH for limitations.

* All power changes should be made smoothly and slowly
to avoid overboosting and/li§



Greater Complexity — Increased Engine
Cooling
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U.S. AIR FORCE AUXILIARY

* Ram cooling air from two intake openings is
directed around the cylinders and other areas of | g coutiapconsoliewe

the engine by baffling B Postion bracker
+ Exits through cowl flaps on the lower aft edge | B«
: @ covi flaps
of the cowling. B Right cowi tap conrl

* The cowl flaps are mechanically operated from
the cabin by means of the cowl flap control lever

* Located on the right side of the control
pedestal

e Labeled OPEN, COWL FLAPS, CLOSED

* Anytime the control lever is repositioned, it

must first be moved to the right to clear the
detent




Greater Complexity — Increased Engine
Cooling

CIVIL AIR PATROL

* The cowl flaps are normally open during high power requirements and closed during cruise,
descent and landing.

* While in cruise flight, cowl flaps should be closed unless hot day conditions require them to be

adjusted to keep the CHT at approximately two-thirds of the normal operating range (green
band).

* To avoid excessive cylinder head temperatures, increase airspeed, enrich the mixture, open cowl
flaps and/or reduce power.

* Operating the engine at higher than its designed temperature can cause loss of power, excessive oil
consumption, and detonation.

* Descent Planning:

* High-speed descents provide excess air and can shock cool the engine, subjecting it to abrupt
temperature fluctuations.

* Plan your descent to minimize abrupt temperature changes



=~ Greater Complexity — Normal Procedures

CIVIL AIR PATROL

* Normal procedures are expandedto include:
* Manifold pressure and RPM settings
e Cowl flap position
* Procedures call for:
* Preflight check of the prop (see next slide)
* Maximum power and cooling for takeoff
» Suggested power range for cruise
* Cowl flapsclosed for cruise and descent
* Maximum power and cooling for go-around
* Use checklists religiously to integrate new systems into normal flow
* Cowl Flaps
* Prop
* Leaningprocedures



=~ Greater Complexity — Normal Procedures

CIVIL AIR PATROL

* Preflight check of the prop
* Propeller Control - CYCLE (from high to low RPM; return to high RPM) (push full in)
* Look for:
* A decrease in oil pressure
* Adecrease in engine RPM
* Anincrease in manifold pressure




Greater Complexity — Limitations

SECTION 2 CESSNA
CIVIL AIR PATROL OPERATING LIMITATIONS MODEL 182T NAV Il
GFC 700 AFCS
« Kinds of Operations Equipment List identify KINDS OF OPERATIONS EQUIPMENT LIST (continued)
KIND OF OPERATION
systems that must be operational for the N
aircraft to be airworthy FIRTER
* Manifold pressure indicator RN
e Cylinderh mperatur AlLS A S
Cy de ead te pe ature Sygten}i_lnstt(ument. Equipment Y ? Y ? COMMENTS
° : and/or Function AN ]
#3 Cylinderfor C182T YT
° O|| pressu re |nd icator 1- IFE)[}rgTw}e Driven Vacuum 0 0 1 1
* Qiltemperature indicator 2 - Vacuum Indicator S I I
) . ENGINE FUEL AND CONTROL
e Ground aircraft if these systems are 1 - Manifold Pressure Indicator | 1 | 1 | 1 | 1
. . 2 - Fuel Flow Indicator 1 1 1 1
INOpE rative ENGINE INDICATING
1 - Tachometer (RPM) 1 1 1 1
2 - Cylinder Head Temperature 1 1 1 1 |Cylinder #3
(CHT) Indicator
|1 3 - Oil Pressure Indicator 1 1 1 1
|1 4 - Oil Temperature Indicator 1 1 1 1
ENGINE OIL
1 - Engine Crankcase Dipstick 1 1 1 1




= Greater Complexity — Weight and Balance

CIVIL AIR PATROL CESSNA SECTION 6

MODEL 182T NAV IlI WEIGHT AND BALANCE/
GFC 700 AFCS EQUIPMENT LIST

CENTER OF GRAVITY LIMITS

* Determining weight and balance for high

Airplanes C.G. Location - Millimeters Aft of Datum (FS 0.0)

performance aircraft is the same as for other O 0 e B o e DO
aircraft. However... oo T T
. . . Zgg ;Xye_igwtzssg Pounds / . T 130
* Aircraft max gross weights are typically 2600 -
] G 2800 |+ / S I S R , 0]
higher o i B
Eoool il L™
* Landing weights are restricted ;”25: I | EH 3
. . E b ] ng_'Centa%-o(-Gravn:yLmitsf 1 1100 2
* Plan to manage fuel during flight so £ 2400 HHHHHHHHHHHH g
. 8 2300 |- 1050 3
you don’t land overweight Slbl ol 1000 8
21005 . i . - 950
2000 RS R RN
1800 s 35 38 40 42 44 46 48 50

Airplanes C.G. Location - Inches Aft of Datum (FS 0.0)

NOTE

If takeoff weight is more than maximum landing weight,
allow flight time for fuel burn off to 2950 pounds before
landing.



=~ Greater Complexity — Maintenance Issues

CIVIL AIR PATROL

* More complex systems mean more maintenance
* Review the KOEL when systems fail

* Prop requires replacement/overhaul just like the engine
* Normally at 2000 hours



Homework Assignment

CIVIL AIR PATROL

* Take exam and provide it to your instructor for review



QUESTIONS?

CIVIL AIR PATROL
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