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Turbo Charged Aircraft (TCA) Training 
Requirements

• To operate any TCA, CAP Pilots are required to receive a TCA operational check out as outlined 
herein prior to operating TCA.

• The training will be given by a CAP IP holding a Turbo endorsement. 

• The operational check out will be documented by a CAPF5 (annual or abbreviated) 
administered by a CAP -CP holding a Turbo endorsement. 

• CAP TCA operational check out shall require a minimum of two hours ground training and four 
hours of flight training time in a TCA for any CAP pilot with no prior TCA PIC flight time or 
experience. 

• CAP pilots with prior TCA PIC flight time or experience in any TCA may count that experience 
toward meeting this requirement, but a minimum of one hour of ground and one hour of flight 
time in CAP TCA will be required for the operational check out as outlined in this plan.

• Time spent taking the CAPF 5 flight evaluation can count against this requirement at the 
discretion of the CP.
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Academic Outline

The Pilot will demonstrate oral and written knowledge of:

a. Schematic design and description of turbocharger systems

b. Engine monitoring systems (EGT), fuel flow systems

c. Waste gate system

d. Manifold pressure variation with engine RPM, Altitude, Airspeed, Mixture

e. Failure of Turbocharger in flight

f. TCA pilot operating handbook for model aircraft

g. Momentary overshoot of manifold pressure

h. Altitude operation

i. Emergency procedures

j. Mixture/Power management for all flight configurations

k. Engine start, Taxi, Run up, Takeoff, Climb out, Cruise, Descent, Approach, Landing,

l. Balked landing, Taxi, and Engine cool down

m. How to recognize a TCA airplane (look for the red-line on the MP gauge, and a TIT gauge on the engine 
instruments)

Note: These slides and exam only evaluate knowledge elements. The endorsement comes after successful CAPF5 eval.
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TCA Overview

• Engine monitoring systems, fuel flow systems

• Engine temperatures are monitored via Exhaust Gas Temperatures (EGT), Cylinder Head Temperatures (CHT) and Turbine Inlet Temperatures (TIT)

• Proper POH leaning procedures are important for safe, economical and reliable engine life

• Waste gate system

• In order not to exceed the maximum or desired manifold pressure for a TCA an automatic waste gate controller will open the waste gate to bypass excess 
exhaust gases around the turbocharger turbine

• Many of CAP's TCAs have automatic waste gate systems that maintain a commanded MP to prevent overboost

• Some older CAP TCA do NOT have an automatic system. Care must be taken not to overboost on these older systems

• Manifold pressure variation with engine RPM, Altitude, Airspeed, Mixture

• RPM – When the waste gate is open, the turbocharged engine will react the same as a normally aspirated engine (manifold pressure reduces with increase 
in RPM). When the waste gate is closed, an increase in RPM increases manifold pressure up to the critical altitude

• Critical Altitude – maximum altitude where an engine turbocharger can maintain sea level standard pressure

• Altitude – Manifold pressure is maintained by the turbocharger up to the critical altitude. Above that altitude, the engine behaves as a normally aspirated 
engine

• Airspeed – Increased ram air pressure from higher airspeeds increases manifold pressure

• Mixture – When the waste gate is open, movement of the mixture control has little or no effect on manifold pressure; when the waste gate is closed, any 
increase in fuel flow increases the exhaust mass flow, which turns the turbocharger faster, increasing induction airflow and raising the manifold pressure
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TCA Overview

• Failure of Turbocharger in flight
• A failure of the system will cause either an overboost condition or some degree of power 

loss. An overboost can be determined on the manifold pressure indicator and can be 
controlled by a throttle reduction.

• If the turbocharger failure results in power loss, it may be further complicated by an overly 
rich mixture
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• Failure of turbocharger in flight (cont)

• There are three main failure modes

• Pressurized induction system suffers a rupture, likely from a loose fitting. Not flight threatening, except for the sudden 

loss of power.

• Exhaust system suffers a rupture, likely from a loose fitting. This IS flight threatening, as lost exhaust gases are no 

longer confined to the designed exhaust system. Many turbocharged aircraft have been lost due to a pilot ignoring the 

symptoms of a rupture in the exhaust system, resulting in an engine compartment fire for heat damage to critical 

structure (like engine mounts). Cessna lost so many turbocharged twins to this problem that a series of ADs were 

issued to address it.

• Loss of oil supply to the turbo, resulting in a bearing freeze. This IS flight threatening, as a likely cause is a broken oil 

supply hose. The broken hose will spray oil around the engine compartment, creating a fire hazard. Furthermore, the 

engine is losing oil at an unknown rate and will soon suffer from oil starvation.

• An unexplained MP loss could be any of these three. It is impossible to determine the exact cause in flight, but 2 of the 3 are

flight/life threatening. An unexplained MP loss is an emergency and the flight should be terminated at the nearest practical 

airport.
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TCA Overview

• TCA pilot operating handbook for model aircraft
• Refer to the POH for more info

• Momentary overshoot of manifold pressure 
• A slight overboost of 2 to 3 inches of manifold pressure is not considered detrimental to the 

engine as long as it is momentary.

• If overboosting of this nature persists when oil temperature is normal or if the amount of 
overboost tends to exceed 3 inches or more, the throttle should be reduced to eliminate the 
overboost and the controller system, including the waste gate and relief valve, should be 
checked for necessary adjustment or replacement of components.
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TCA Overview

• Altitude operation 
• Fuel vaporization may be encountered. When fuel flow variations of ±1 GPH or more are 

observed (as a nervous fuel flow needle), or if a full rich mixture setting doesn't provide the 
desired fuel flow, placing the auxiliary fuel pump switch in the ON position will control vapor.

• Emergency procedures 
• Reduce throttle to prevent overboost

• Lean mixture to restore power

• Land as soon as practical
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Operation of Turbocharged Airplanes 

Power Management of TCA

• Takeoff: Takeoff using full, red-line power: The waste gate is automatically adjusted, so the pilot 
only needs to refer to the manifold pressure during takeoff to confirm it does not exceed red-line. 

• Note: not all of CAPs aircraft have automatic waste gates. Know what you are flying! Verify 
redline fuel flow early in the takeoff roll and abort if adequate fuel flow is promptly reached.

• Climb out: Once established in enroute climb, power should be adjusted as recommended in the 
POH.

• Cruise, Descent, and Landing: In accordance with the POH, recommend for cruise power setting 
65% power or for maximum engine life and fuel efficiency. Keep engine in the green operating 
area on the MP during cruise descents or at least until the CH temperate drops after a minute or 
two to prevent shocking cooling of the cylinder heads. 
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Operation of Turbocharged Airplanes 

• Balked Landings: Maximum power should be used in go-arounds unless less power is needed. 

• Engine Cool Down: Turbo cool-down is normally not an issue in an airplane. The engine is 
operating at low power settings throughout the final approach, landing, taxi and shutdown. This 
provides adequate time for the turbo temperature to stabilize. If the pilot believes that the turbo 
has not had an adequate time to cool down, the engine should be run at 800-1000 RPMs for two 
minutes prior to engine shutdown. Taxi time is included in this cool down time. 

NOTE 1: Make all power changes slowly and smoothly. Do not make large power changes. Plan to 
keep power settings in the green or normal operating area, except for takeoff and landing.
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Mixture Control in TCA

• Engine start and Taxi: Engine start is by the POH. After startup, the mixture should be leaned to a 
maximum RPM setting @ 1200 RPM.

• Run up: Prior to run up, the mixture may need to be slightly enrichened to allow the engine to run 
at 1700-1800 RPM. 

• Take off: Just prior to take off, the mixture shall be set to full rich or per the POH.
• Emphasize all takeoffs (including go arounds) are done with full rich mixture. A TCA thinks it is at sea level anytime it 

is below its critical altitude. Failure to use full rich mixture on takeoff can quickly cause serious engine damage.

• Climb out: The mixture should be adjusted in accordance with the POH. If engine power is < 75%, 
the mixture should be adjusted to 150-200 rich of peak EGT to keep cylinder head temperature 
below 400, use richer mixture setting and additional climb out airspeed to keep CHT from 
exceeding this temperature. 

• Cruise: Set the mixture per the POH. Monitor cylinder head to keep cylinder head temperature 
below 400, use a combination of cowl flaps and richer mixture setting to keep CHT from 
exceeding this temperature. Recommend to run engine @ 65% or less for maximum engine life 
and fuel efficiency.
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Mixture Control in TCA

T206H T182T
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Mixture Control in TCA

• Descent: Enrichen the mixture, as necessary, to keep the engine running smoothly.

• It's not normally required to enrichen mixture on descent unless the engine runs rough. A 
reason to enrich may be if power above that set for cruise is required, as in another climb.

• Approach and Landing: The mixture control should be set to the same approximate location as 
used during climb out. This setting will keep the engine running at idle power, and also at 
maximum power if a go-around is necessary.

• Balked Landing: Immediately after selecting go-around power with the throttle, the mixture 
should be set to full rich or per the POH.

• Taxi after landing: Lean for taxi is recommended as stated earlier. 

NOTE: Operation on the lean side of peak is not allowed.
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Power and Mixture Summary
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Preflight Instruction

• The Instructor Pilot shall include as part of the ground instruction,
demonstration and/or operation of the following items:
• Rudder use/left turning tendencies, especially on takeoff
• Monitoring of manifold pressure and RPM gauges for overboost/overspeed on takeoff or high

power conditions
• In addition to monitoring redline MP and RPM, look for redline (or POH recommended) fuel flow

• Go over the POH leaning procedures prior to engine start
• Go over emergency procedures related to turbocharger operation
• Location of the engine gauges

• Manifold pressure
• RPM
• EGT
• TIT
• CHT
• Fuel flow

• Plan 2 hours of total ground instruction time
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Flight Evaluation

• The Flight Evaluation per CAPF 70-5 and CAPS 72-6 will include but is not limited to:

• All Operations as outlined in this document

• Engine Start, Taxing, Takeoff, Climb-out, Cruise, Descent, Approach and Landing, Go-
Around, after landing taxi.

• Take off & Climbs, Touch & Go, Stall Patterns, Slow flight, Go-around,

• Emergency procedures for all flight operations, Descents from Altitude, Approaches
& Landings.

• A CAP Form 5 endorsement is required from the CAP TCA Check Pilot prior to a CAP pilot
acting as a Pilot in Command of a TCA.
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• Take exam an provide it to your instructor for review
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Homework Assignment
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QUESTIONS?
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