
CESSNA SECTION 1
MODEL T206H NAV III GENERAL
           GFC 700 AFCS
INTRODUCTION
This POH contains 9 sections, and includes the material required to be
furnished to the pilot by 14 CFR 23. It also contains supplemental data
supplied by Cessna Aircraft Company.

Section 1 provides basic data and information of general interest. It
also contains definitions or explanations of symbols, abbreviations, and
terminology commonly used.

DESCRIPTIVE DATA

ENGINE

Number of Engines: 1
Engine Manufacturer: Textron Lycoming
Engine Model Number: TIO-540-AJ1A
Engine Type:Turbocharged, direct drive, air-cooled, horizontally

opposed, fuel injected, six cylinder engine with 541.5 cu.
in. displacement.

Horsepower Rating and Engine Speed:  310 rated BHP at 39 in.hg and
2500 RPM

PROPELLER

Propeller Manufacturer: McCauley Propeller Systems
Propeller Model Number: B3D36C432/80VSA-1
Number of Blades: 3
Propeller Diameter: 79.0 inches
Propeller Type: Constant speed and hydraulically actuated.

(Continued Next Page)
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SECTION 3 CESSNA
EMERGENCY PROCEDURES MODEL T206H NAV III

GFC 700 AFCS
ROUGH ENGINE OPERATION OR LOSS OF POWER
(Continued)

TURBOCHARGER FAILURE

The turbocharger system's purpose is to increase manifold pressure
and thus engine power to a level higher than can be obtained without it.
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. This rich mixture condition may
be so severe as to cause a total power failure. Leaning the mixture may
restore partial power. Partial or total power loss may also be caused by
an exhaust leak. A landing should be made as soon as practical for
either an overboost or partial/total power loss.
U.S. T206HPHBUS-013-36
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CESSNA SECTION 4
MODEL T206H NAV III NORMAL PROCEDURES
           GFC 700 AFCS
BEFORE TAKEOFF

WARM UP

If the engine idles (approximately 650 RPM) and accelerates smoothly,
the engine is warm enough for takeoff. Takeoff with turbocharged
engines should not be started if indicated lubricating oil pressure, due
to cold temperature, is above maximum. Excessive oil pressure can
cause the turbocharger control system to exceed or overboost
allowable manifold pressure and result in engine damage. Since the
engine is closely cowled for efficient in-flight engine cooling, the cowl
flaps should be open and the airplane pointed into the wind to avoid
overheating during prolonged engine operation on the ground. Long
periods of idling may cause fouled spark plugs.

MAGNETO CHECK

The magneto check must be made at 1800 RPM. Turn the
MAGNETOS switch from the BOTH position to the R position. Note the
new RPM, then turn the MAGNETOS switch back to the BOTH position
to clear the spark plugs. Turn the MAGNETOS switch to the L position,
note the new RPM, then turn the switch back to the BOTH position.
RPM decrease should not be more than 175 RPM on either magneto or
be greater than 50 RPM differential between magnetos. If there is a
doubt concerning operation of the ignition system, RPM checks at
higher engine speeds will usually confirm whether a deficiency exists.

No RPM drop may indicate a faulty ground to one magneto or magneto
timing set in advance of the angle specified.

ALTERNATOR CHECK

Make sure that both the alternator and alternator control unit are
operating properly before night or instrument flight, or flights where
electrical power is essential. Check the electrical system during the
MAGNETO check (1800 RPM) by setting all electrical equipment
required for the flight to the ON position. When the alternator and
alternator control unit are both operating properly, the ammeters will
show zero or positive current (amps), the voltmeters should show
between 27 to 29 volts, and no electrical system annunciations will
appear. Reduce the electrical load before reducing engine speed so the
battery will not discharge while the engine is at idle.

(Continued Next Page)
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CESSNA SECTION 4
MODEL T206H NAV III NORMAL PROCEDURES
           GFC 700 AFCS
CRUISE (Continued)

LEANING USING TURBINE INLET TEMPERATURE (T.I.T.)

The cruise performance data in this POH is based on the
recommended lean mixture setting which can be set using the lean
assist system (this can only be used if T.I.T. reaches peak before lower
end of red arc) or the T.I.T. indicator at power settings of 75% MCP and
less.

Exhaust gas Turbine Inlet Temperature (T.I.T.) is displayed on the EIS
ENGINE and LEAN pages. The ENGINE page has a horizontal scale
with a temperature indicator (inverted triangle) and is labeled T.I.T. The
LEAN page has the same indicator but is labeled T.I.T. °F along with a
digital value. Both indicators show the Exhaust Gas Temperature (EGT)
at the inlet of the turbocharger turbine in degrees Fahrenheit.

CAUTION

LEANING WITH A T.I.T. INDICATOR IS PERMITTED
ONLY WHEN MANIFOLD PRESSURE AND RPM ARE
WITHIN THE GREEN ARC RANGES.

To use the lean assist system, push the ENGINE, LEAN and ASSIST
softkeys. The symbol ΔPEAK °F will display below the T.I.T. indicator.
Recommended lean operation is at 75°F rich of peak T.I.T. The T.I.T. is
at peak temperature when ΔPEAK °F shows a value of 0. When ΔPEAK
°F shows a negative value (-), T.I.T. is on the rich or lean side of peak.
To lean the mixture, slowly rotate the mixture control counterclockwise
while monitoring both the T.I.T. indicator and the ΔPEAK °F value. Do
not continue to lean the mixture if T.I.T. reaches the red line. When T.I.T.
reaches peak (ΔPEAK °F 0), monitor ΔPEAK °F and FFLOW GPH and
enrichen the mixture by slowly rotating the mixture control clockwise
until T.I.T. goes back to 75°F rich of peak (ΔPEAK °F -75°F). For best
power or best economy, set T.I.T. based on T.I.T. Table, Figure 4-4.

(Continued Next Page)
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SECTION 4 CESSNA
NORMAL PROCEDURES MODEL T206H NAV III

GFC 700 AFCS
CRUISE (Continued)

LEANING USING TURBINE INLET TEMPERATURE (T.I.T.)
(Continued)

At maximum cruise power settings, the 1675°F limit (lower end of red
arc) T.I.T. may occur before reaching peak T.I.T. In this case, enrichen
the mixture from lower end of red arc 75°F for recommended lean
mixture. Any change in altitude or power setting will require a change in
the recommended lean mixture setting and a recheck of the T.I.T.
setting.

As noted in the T.I.T. Table, Figure 4-4, operation at peak T.I.T. provides
the best fuel economy. This results in approximately 5% greater range
than shown in this POH accompanied by a 4 knot decrease in speed.
Under some conditions, engine roughness may occur while operating
at peak T.I.T. In this case, operate at the recommended lean mixture.

TURBINE INLET TEMPERATURE (T.I.T.)

Figure 4-4

CAUTION

OPERATION ON THE LEAN SIDE OF PEAK T.I.T. IS NOT
APPROVED.

(Continued Next Page)

MIXTURE DESCRIPTION
TURBINE INLET 

TEMPERATURE (T.I.T.)

RECOMMENDED LEAN
(Pilot’s Operating Handbook) 75°F Rich of Peak T.I.T.

BEST ECONOMY Peak T.I.T.

BEST POWER 150°F Rich of Peak T.I.T.
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CESSNA SECTION 4
MODEL T206H NAV III NORMAL PROCEDURES
           GFC 700 AFCS
COLD WEATHER OPERATIONS

Special consideration should be given to the operation of the airplane
fuel system during the winter season or prior to any flight in cold
temperatures. Proper preflight draining of the fuel system is especially
important and will eliminate any free water accumulation. The use of
additives such as isopropyl alcohol or Diethylene Glycol Monomethyl
Ether (DiEGME) may also be desirable. Refer to Section 8 for
information on the proper use of additives.

Cold weather often causes conditions that require special care during
airplane operations. Even small accumulations of frost, ice, or snow
must be removed, particularly from wing, tail and all control
surfaces to assure satisfactory flight performance and handling.
Also, control surfaces must be free of any internal accumulations of ice
or snow.

If snow or slush covers the takeoff surface, allowance must be made for
takeoff distances which will be increasingly extended as the snow or
slush depth increases. The depth and consistency of this cover can, in
fact, prevent takeoff in many instances.

 NOTE

The waste gate controller will not respond quickly to
variations in manifold pressure when oil temperature is near
the lower limit of the green band. Therefore, under these
conditions, throttle motion should be made slowly and care
should be exercised to prevent exceeding the 39 in.hg.
manifold pressure limit. In addition, the fuel flow indications
may exceed 34 GPH on takeoff if the mixture isn't leaned to
compensate.

The Turbo-System engine installation has been designed such that a
winterization kit is not required. With the cowl flaps fully closed, engine
temperature will be normal (in the green band range) in outside air
temperature as low as 20° to 30°C below standard. When cooler
surface temperatures are encountered, the normal air temperature
inversion will result in warmer temperatures at cruise altitudes above
5000 feet.

(Continued Next Page)
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SECTION 7 CESSNA
AIRPLANE AND SYSTEM DESCRIPTION MODEL T206H NAV III

GFC 700 AFCS
ENGINE

The airplane is powered by a direct drive, horizontally opposed, six
cylinder, overhead valve, turbocharged, air cooled, fuel injected engine
with a wet sump lubrication system. The engine is a Lycoming Model
TIO-540-AJ1A rated at 310 horsepower at 2500 RPM and 39 in.hg.
Major accessories include a propeller governor, starter and belt driven
alternator mounted on the front of the engine, dual magnetos, vacuum
pump, engine driven fuel pump, and a full flow oil filter mounted on the
rear of the engine accessory case.

Other major accessories include a turbocharger connected to the
induction air and exhaust systems, and associated components.

ENGINE CONTROLS

Engine manifold pressure is set using the throttle control. The throttle
control is a smooth black knob located at the center of the instrument
panel below the standby instruments. The throttle control is configured
so that the throttle is open in the forward position and closed in the full
aft position. A friction lock, located at the base of the throttle, is
operated by rotating the lock clockwise to increase friction or
counterclockwise to decrease friction.

Engine speed is controlled by the propeller control. The propeller
control is a fluted blue knob located immediately to the right of the
throttle control. This system is described under Propeller in this section.

Engine fuel mixture is controlled by the mixture control. The mixture
control is a red knob, with raised points around the circumference,
located immediately to the right of the propeller control and is equipped
with a lock button in the end of the knob. The rich position is full
forward, and full aft is the idle cutoff position. For small adjustments, the
control may be moved forward by rotating the knob clockwise, and aft
by rotating the knob counterclockwise. For rapid or large adjustments,
the knob may be moved forward or aft by depressing the lock button in
the end of the control, and then positioning the control as desired.

(Continued Next Page)
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CESSNA SECTION 7
MODEL T206H NAV III AIRPLANE AND SYSTEM DESCRIPTION
           GFC 700 AFCS
ENGINE (Continued)

ENGINE INSTRUMENTS

The G1000 Engine Indication System provides graphical indicators and
numeric values for engine, fuel, and electrical system parameters to the
pilot. The EIS is shown in a vertical strip on the left side of the PFD
during engine starts and on the MFD during normal operation. If either
the MFD or PFD fails during flight, the EIS is shown on the remaining
display.

The EIS consists of three pages that are selected using the ENGINE
softkey. The ENGINE page provides indicators for Manifold Pressure,
(MAN IN), Tachometer (RPM), Fuel Flow (FFLOW GPH), Oil Pressure
(OIL PRES), Oil Temperature (OIL TEMP), Cylinder Head Temperature
(CHT), Turbine Inlet Temperature (T.I.T.), Fuel Quantity (FUEL QTY
GAL), Electrical Bus Voltages (VOLTS), and Battery Currents (AMPS).
When the ENGINE softkey is pressed, the LEAN and SYSTEM
softkeys appear adjacent to the ENGINE softkey. The LEAN page
provides simultaneous indicators for Turbine Inlet Temperature (T.I.T.)
as well as Exhaust Gas Temperature (EGT °F) and Cylinder Head
Temperature (CHT °F) on all cylinders to be used for adjusting, or
leaning, the fuel/air mixture along with a indicator for FUEL QTY GAL.
The SYSTEM page provides numerical values for parameters on the
ENGINE page that are shown as indicators only. The SYSTEM page
also provides an indicator for vacuum (VAC) and a digital value for
Engine Hours (ENG HRS), Fuel Used (GAL USED) and Fuel
Remaining (GAL REM).

The engine and airframe unit, located forward of the instrument panel,
receives signals from the engine/system sensors for the parameters
that are being monitored. The engine and airframe unit provides data to
the EIS, which displays the data for the ENGINE page described on the
following pages.

(Continued Next Page)
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SECTION 7 CESSNA
AIRPLANE AND SYSTEM DESCRIPTION MODEL T206H NAV III

GFC 700 AFCS
ENGINE (Continued)

ENGINE INSTRUMENTS (Continued)

MANIFOLD PRESSURE

Manifold pressure is shown by the MAN IN indicator at the top of all EIS
pages. The manifold pressure indicator uses a circular scale and
moving pointer with a digital value. The pointer moves through a range
of 10 to 45 in.hg. The digital manifold pressure value is shown in white
numerals below the pointer.

Colored arcs on the manifold pressure indicator show different
operating ranges. The normal operating range is from 15 to 30 in.hg.
indicated by the green arc and a warning range from 39 to 45 in.hg.
indicated by the red arc. The acceptable operating range is indicated
with a white arc from 10 to 15 in.hg. and 30 to 39 in.hg.

The maximum manifold pressure at all altitudes is 39 in.hg. When
manifold pressure is 41 in.hg. or more, the pointer will turn red, while
the digital value and label (MAN IN) will turn red and flash to show
manifold pressure is more than the limit.

An absolute pressure transducer, located between the firewall and the
instrument panel, provides a signal to the engine and airframe unit
which processes and outputs the data to the EIS. A red X through the
manifold pressure display shows that the indicating system is
inoperative.

(Continued Next Page)
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CESSNA SECTION 7
MODEL T206H NAV III AIRPLANE AND SYSTEM DESCRIPTION
           GFC 700 AFCS
ENGINE (Continued)

ENGINE INSTRUMENTS (Continued)

RPM (TACHOMETER)

Engine speed is shown by the RPM indicator, found on all EIS pages
below the manifold pressure indicator. The tachometer indicator uses a
circular scale with moving pointer and a digital value. The pointer
moves through a range from 0 to 2700 RPM. The numerical RPM value
is displayed in increments of 10 RPM in white numerals below the
pointer.

The normal engine speed operating limit (red line) is 2500 RPM. When
engine speed is 2575 RPM or more, the pointer, digital value, and label
(RPM) turn red to show engine speed is more than the limit. The digital
value and label (RPM) will flash. The engine speed (tachometer) is
displayed in the same configuration and location on the LEAN and
SYSTEM pages. If engine speed becomes 2575 RPM or more, while
on the LEAN or SYSTEM page, the display will return to the ENGINE
page.

A speed sensor, mounted on the engine tachometer drive accessory
pad, provides a digital signal to the engine and airframe unit which
processes and outputs the RPM data to the EIS. A red X through the
RPM indicator shows the indicating system is inoperative.

FUEL FLOW

Fuel flow is shown on the ENGINE page by the FFLOW GPH horizontal
indicator. The indicator range is from 0 to 36 gallons per hour (GPH)
with 3 GPH graduations. A green band from 0 to 20 GPH is the normal
operating range, and a green mark at 34 GPH is the minimum fuel flow
for maximum power (39 in.hg. manifold pressure and 2500 RPM). A
white pointer shows the measured fuel flow.

(Continued Next Page)
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AIRPLANE AND SYSTEM DESCRIPTION MODEL T206H NAV III

GFC 700 AFCS
ENGINE (Continued)

ENGINE INSTRUMENTS (Continued)

FUEL FLOW (Continued)

A digital value for FFLOW GPH is included on both the EIS LEAN and
SYSTEM pages.

The fuel flow transducer is located in the engine fuel injection system
between the fuel/air control unit (servo) and the fuel distribution
manifold (flow divider). The transducer provides a signal to the engine
display that is processed and shown as fuel flow (FFLOW) on the EIS
pages. A red X through the indicator means the indicating system is
inoperative.

OIL PRESSURE

Engine oil pressure is shown on the ENGINE page by the OIL PRES
horizontal indicator. The indicator range is 0 to 120 PSI with a red band
from 0 to 20 PSI, a green band from 50 to 90 PSI (normal operating
range) and a red band from 115 to 120 PSI. A white pointer indicates
actual oil pressure. Oil pressure is shown numerically on the SYSTEM
page.

When oil pressure is 0 to 20 PSI or 115 to 120 PSI, the pointer, digital
value, and label (OIL PRES) will change to red to show that oil pressure
is outside normal limits. If oil pressure exceeds either the upper or
lower limit while on the LEAN or SYSTEM page, the EIS will return to
the ENGINE page.

When the engine speed (RPM) is in the green arc and the oil
temperature is in the green band, the oil pressure should be in the
green band. If oil pressure is below the green band or above the green
band, adjust the engine speed to maintain adequate oil pressure. When
engine speed is at idle or near idle, the oil pressure indication must be
above the lower red band. With the engine at normal operating oil
temperature, and engine speed at or close to idle, oil pressure below
the green band, but above the lower red band, is acceptable.

(Continued Next Page)
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MODEL T206H NAV III AIRPLANE AND SYSTEM DESCRIPTION
           GFC 700 AFCS
ENGINE (Continued)

ENGINE INSTRUMENTS (Continued)

OIL PRESSURE (Continued)

In cold weather, the oil pressure will initially be high (close to the upper
red band when the engine is started). As the engine and oil warm up,
the oil pressure will come down into the green band range. 

The oil pressure transducer, connected to the engine forward oil
pressure port, provides a signal to the engine display that is processed
and shown as oil pressure. A separate low oil pressure switch causes
an OIL PRESSURE annunciation on the PFD when oil pressure is 0 to
20 PSI. A red X through the oil pressure indicator means that the
indicating system is inoperative.

OIL TEMPERATURE

Engine oil temperature is shown on the ENGINE page by the OIL
TEMP horizontal indicator. The indicator range is from 75°F to 250°F
with a green band (normal operating range) from 100°F to 245°F and a
red band from 245°F to 250°F. A white pointer indicates actual oil
temperature. Oil temperature is displayed numerically on the SYSTEM
page.

When oil temperature is in the red band, 245°F to 250°F, the pointer
and OIL TEMP turn red and flash to show oil temperature is higher than
the limit. If oil temperature becomes hotter than 245°F while on the
LEAN or SYSTEM page, the display will default to the ENGINE page.

The oil temperature sensor is installed in the engine oil filter adapter
and provides a signal to the engine display that is processed and
shown as oil temperature. A red X through the indicator shows that the
indicating system is inoperative. 

(Continued Next Page)
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AIRPLANE AND SYSTEM DESCRIPTION MODEL T206H NAV III

GFC 700 AFCS
ENGINE (Continued)

ENGINE INSTRUMENTS (Continued)

TURBINE INLET TEMPERATURE

Turbine inlet temperature is shown on the ENGINE page on the T.I.T.
horizontal indicator. A graphical and numerical T.I.T. display is on the
LEAN page, labeled T.I.T. °F. The gage range is from 1300°F to 1700°F,
with a normal range (green band) between 1350°F and 1675°F and a
warning range (red band) between 1675°F and 1700°F. A red line at
1675°F indicates maximum continuous turbine inlet temperature. A
white pointer indicates actual T.I.T. On the LEAN page, the numerical
value of T.I.T. is shown above the white pointer. For more information,
refer to LEANING USING THE T.I.T. INDICATOR in Section 4.

When T.I.T. is 1675°F or higher, the label (T.I.T.) and pointer will turn red
and flash to show turbine inlet temperature is higher than the limit. If
T.I.T. is hotter than 1675°F while on the LEAN or SYSTEM page, the
display will default to the ENGINE page. 

An EGT probe is installed in the transition of the turbocharger turbine
inlet and provides a signal to the engine display that is processed and
shown as T.I.T. on the EIS. A red X through the indicator shows that the
indicating system is inoperative.

CYLINDER HEAD TEMPERATURE

Cylinder head temperature is shown on the ENGINE page on the CHT
horizontal indicator. The gage range is from 100°F to 500°F, with a
green band from 200°F to 480°F and red line at 480°F. The white
pointer indicates relative CHT while the number inside of the pointer
identifies the hottest cylinder head. If a CHT probe or wire failure
occurs for the hottest CHT, the next hottest CHT will be displayed.

When the CHT is 480°F or hotter, the pointer will change to red and the
CHT label will change to red and flash to show that the CHT is greater
than the limit. If CHT becomes hotter than 480°F while on the LEAN or
SYSTEM page, the display will default to the ENGINE page.

(Continued Next Page)
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CESSNA SECTION 7
MODEL T206H NAV III AIRPLANE AND SYSTEM DESCRIPTION
           GFC 700 AFCS
ENGINE (Continued)

ENGINE INSTRUMENTS (Continued)

CYLINDER HEAD TEMPERATURE (Continued)

The CHT for all six cylinders are displayed on the LEAN page. The
cylinder with the hottest CHT is indicated by a cyan bar graph. The
CHT for cylinder number five has been demonstrated to be the most
critical, and operation with CHT 5 inoperative is not allowed. The LEAN
page will show a red X over any cylinder that has a probe or wiring
failure.

A thermocouple is installed in each cylinder head and provides a signal
to the engine display that is processed and shown as CHT on the EIS
LEAN page.

EXHAUST GAS TEMPERATURE

Exhaust gas temperature for all six cylinders is shown on the LEAN
page of the EIS. The hottest cylinder is indicated by the cyan bar graph.
The EGT for a particular cylinder may be shown by using the CYL
SLCT softkey to select the desired cylinder. Automatic indication of the
hottest cylinder will resume a short time after the CYL SLCT is last
selected. The LEAN page will show a red X over a cylinder that has a
probe or wiring failure.

A thermocouple is installed in the exhaust pipe of each cylinder which
measures EGT and provides a signal to the engine display that is
processed and shown as EGT on the EIS LEAN page.

(Continued Next Page)
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ENGINE (Continued)

NEW ENGINE BREAK-IN AND OPERATION

The engine run-in was accomplished at the factory and is ready for the
full range of use. It is suggested that cruising be accomplished at 65%
to 75% power as much as practicable until a total of 50 hours has
accumulated or oil consumption has stabilized. This will ensure proper
seating of the piston rings.

The airplane is delivered from the factory with corrosion preventive oil
in the engine. If, during the first 25 hours, oil must be added, use only
MIL-L- 22851 or SAE J1899 Ashless Dispersant Oil.

ENGINE LUBRICATION SYSTEM

The engine utilizes a full pressure, wet sump type lubrication system
with aviation grade oil as the lubricant. The capacity of the engine
sump, located on the bottom of the engine, is eleven quarts with one
additional quart contained in the engine oil filter. Oil is drawn from the
sump through a filter screen on the end of a pickup tube to the engine
driven oil pump. Oil from the pump passes through a full-flow oil filter, a
pressure relief valve at the rear of the right oil gallery, and a
thermostatically controlled remote oil cooler. Oil from the remote cooler
is then circulated to the left oil gallery and propeller governor. The
engine parts are then lubricated by oil from the galleries. After
lubricating the engine, the oil returns to the sump by gravity. The filter
adapter in the full-flow filter is equipped with a bypass valve which will
cause lubricating oil to bypass the filter in the event the filter becomes
plugged, or the oil temperature is extremely cold.

An oil dipstick/filler tube is located on the upper right side of the engine
case. The dipstick and oil filler tube are accessed through a door
located on the right center portion of the upper engine cowling. The
engine should not be operated on less than six quarts of oil. To
minimize loss of oil through the breather, fill to eight quarts for normal
flights of less than three hours. For extended flight, fill to eleven quarts
(dipstick indication only). For engine oil grade and specifications, refer
to Section 8 of this POH.

(Continued Next Page)
U.S. T206HPHBUS-017-38



CESSNA SECTION 7
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ENGINE (Continued)

IGNITION AND STARTER SYSTEM 

Engine ignition is provided by two engine driven magnetos, and two
spark plugs in each cylinder. The left magneto fires the upper left and
lower right spark plugs, and the right magneto fires the lower left and
upper right spark plugs. Normal operation is conducted with both
magnetos due to the more complete burning of the fuel/air mixture with
dual ignition.

Ignition and starter operation is controlled by a rotary-type switch
located on the left switch and control panel. The switch is labeled
clockwise, OFF, R, L, BOTH, and START. The engine should be
operated on both magnetos (BOTH position) except for magneto
checks. The R and L positions are for checking purposes and
emergency use only. When the switch is rotated to the START position,
(with the MASTER switch in the ON position), the starter contactor is
closed and the starter, now energized, will crank the engine. When the
switch is released, it will automatically return to the BOTH position.

AIR INDUCTION SYSTEM

The engine air induction system receives ram air through an intake on
the lower front portion of the engine cowling. The intake is covered by
an air filter which removes dust and other foreign matter from the
induction air. Airflow passing through the filter enters an air box, which
is equipped with a spring-loaded alternate air door. If the air induction
filter should become blocked, suction created by the engine will open
the door and draw unfiltered air from inside the lower cowl area. An
open alternate air door will result in an approximate 10% power loss at
full throttle. After passing through the air box, induction air enters a
compressor then to a fuel/air control unit on top of the engine, and is
then ducted to the engine cylinders through intake manifold tubes.

(Continued Next Page)
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EXHAUST SYSTEM

Exhaust gas from each cylinder passes through a riser or exhaust
collector assembly (on the left or right side below the engine) to a
turbocharger and overboard through a single tailpipe. Outside air is
supplied to a shroud constructed around the exhaust crossover pipe to
form a heating chamber. The air heated by the shroud is then supplied
to the cabin.

FUEL INJECTION SYSTEM

The engine is equipped with a fuel injection system. The system is
comprised of an engine driven fuel pump, fuel/air control unit, fuel
manifold, fuel flow indicator, and air-bleed type injector nozzles. 

Fuel is delivered by the engine driven fuel pump to the fuel/air control
unit. The fuel/air control unit correctly proportions the fuel flow to the
induction air flow. After passing through the control unit, induction air is
delivered to the cylinders through the intake manifold tubes and
metered fuel is delivered to a fuel manifold (flow divider). The fuel
manifold, through spring tension on a diaphragm and valve, evenly
distributes the fuel to an air-bleed type injector nozzle in the intake
valve chamber of each cylinder. A turbine-type fuel flow transducer
mounted between the fuel/air control unit and the fuel distribution unit
produces a digital signal that displays fuel flow on the EIS pages.

(Continued Next Page)
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COOLING SYSTEM

Ram air for engine cooling enters through two intake openings in the
front of the engine cowling. The cooling air is directed from above the
engine, around the cylinders and other areas of the engine by baffling,
and then exits through cowl flaps on the lower aft edge of the cowling.
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 and is labeled OPEN, COWL FLAPS, CLOSED. Any time the
control lever is repositioned, it must first be moved to the right to clear
the detent.

Before starting the engine, before takeoff and during high power
operation, the cowl flap control lever should be placed in the OPEN
position for maximum cooling. This is accomplished by moving the
control lever to the right to clear a detent, then moving the control lever
up to the OPEN position.

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).

During extended descents, it may be necessary to completely close the
cowl flaps by pushing the cowl flap control lever down to the CLOSED
position.

TURBOCHARGING SYSTEM

Because the engine is turbocharged, some of its characteristics are
different from a normally aspirated engine. The following information
describes the system and points out some of the items that are affected
by turbocharging. Section 4 contains the normal operating procedures
for the turbocharged engine.

The following steps, when combined with the turbocharger system
schematic (Figure 7-5), provide a better understanding of how the
turbocharger system works. The steps follow the induction air as it
enters and passes through the engine until it is expelled as exhaust
gases.

(Continued Next Page)
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TURBOCHARGING SYSTEM (Continued)

1. Engine induction air is supplied through an opening in the lower
cowl, ducted through a air filter and into the compressor where it
is compressed.

2. The pressurized induction air then passes through the throttle
body and induction manifold into the cylinders.

3. The air and fuel are burned and exhausted through the turbine.
4. The exhaust gases drive the turbine which, in turn, drives the

compressor, thus completing the cycle.

The compressor has the capability of producing manifold pressure in
excess of the takeoff maximum of 39 in.hg. In order not to exceed 39
in.hg., a waste gate is used so that some of the exhaust will bypass the
turbine and be vented into the tailpipe.

It can be seen from studying Steps 1 through 4 that anything that
affects the flow of induction air into the compressor or the flow of
exhaust gases into the turbine will increase or decrease the speed of
the turbocharger. This resultant change in flow will have no effect on
the engine if the waste gate is still open because the waste gate
position is changed to hold compressor discharge pressure constant. A
waste gate controller automatically maintains maximum allowable
compressor discharge pressure any time the turbine and compressor
are capable of producing that pressure.

At high altitude, part throttle, or low RPM, the exhaust flow is not
capable of turning the turbine and compressor fast enough to maintain
maximum compressor discharge pressure, and the waste gate will
close to force all of the exhaust flow through the turbine.

When the waste gate is fully closed, any change in turbocharger speed
will mean a change in engine operation. Thus, any increase or
decrease in turbine speed will cause an increase or decrease in
manifold pressure and fuel flow. If turbine speed increases, the
manifold pressure increases; if the turbine speed decreases, the
manifold pressure decreases. Since the compression ratio approaches
3 to 1 at high altitude, any change in exhaust flow to the turbine or ram
induction air pressure will be magnified proportionally by the
compression ratio and the change in flow through the exhaust system.

(Continued Next Page)
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TURBOCHARGING SYSTEM (Continued)

MANIFOLD PRESSURE VARIATION WITH ENGINE RPM

When the waste gate is open, the turbocharged engine will react the
same as a normally aspirated engine when the engine RPM is varied.
That is, when the RPM is increased, the manifold pressure will
decrease slightly. When the engine RPM is decreased, the manifold
pressure will increase slightly.

However, when the waste gate is closed, manifold variation with engine
RPM is just opposite of the normally aspirated engine. An increase in
engine RPM will result in an increase in manifold pressure, and a
decrease in engine RPM will result in a decrease in manifold pressure.

MANIFOLD PRESSURE VARIATION WITH ALTITUDE

At full throttle, the turbocharger has the capability of maintaining the
maximum continuous manifold pressure of 39 in.hg. to well above
17,000 feet depending on engine and atmospheric conditions.
However, engine operating limitations establish the maximum manifold
pressure that may be used. Manifold pressure should be reduced
above 17,000 feet, as noted on the operating placard in the airplane
(subtract 1 in.hg. from 39 in.hg. for each 1000 feet above 17,000 feet).

At part throttle, the turbocharger is capable of maintaining cruise climb
power of 2400 RPM and 30 in.hg. from sea level to 22,000 feet in
standard temperatures, and from sea level to 17,000 feet under hot day
conditions without changing the throttle position, once the power setting
is established after takeoff. Under hot day conditions, this climb power
setting is maintained above 17,000 feet by advancing the throttle as
necessary to maintain 30 in.hg. in the same manner as a normally
aspirated engine during climb.

(Continued Next Page)
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TURBOCHARGING SYSTEM (Continued)

MANIFOLD PRESSURE VARIATION WITH AIRSPEED

When the waste gate is closed, manifold pressure will vary with
variations in airspeed. This is because the compressor side of the
turbocharger operates at pressure ratios of up to 3 to 1 and any change
in pressure at the compressor inlet is magnified at the compressor
outlet with a resulting effect on the exhaust flow and turbine side of the
turbocharger.

FUEL FLOW VARIATIONS WITH CHANGES IN MANIFOLD
PRESSURE

The engine driven fuel pump output is regulated by engine speed and
compressor discharge pressure. Engine fuel flow is regulated by fuel
pump output and the metering effects of the throttle and mixture
control. When the waste gate is open, fuel flow will vary directly with
manifold pressure, engine speed, mixture, or throttle control position. In
this case, manifold pressure is controlled by throttle position and the
waste gate controller, while fuel flow varies with throttle movement and
manifold pressure.

When the waste gate is closed and manifold pressure changes are due
to turbocharger output, as discussed previously, fuel flow will follow
manifold pressure even though the throttle position is unchanged. This
means that fuel flow adjustments required of the pilot are minimized to
(1) small initial adjustments on takeoff or climb-out for the proper rich
climb setting, (2) lean-out in cruise, and (3) return to full rich position for
approach and landing.
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TURBOCHARGING SYSTEM (Continued)

MANIFOLD PRESSURE VARIATION WITH INCREASING OR
DECREASING FUEL FLOW

When the waste gate is open, movement of the mixture control has little
or no effect on the manifold pressure of the turbocharged engine.

When the waste gate is closed, any change in fuel flow to the engine
will have a corresponding change in manifold pressure. That is,
increasing the fuel flow will increase the manifold pressure and
decreasing the fuel flow will decrease the manifold pressure. This is
because an increased fuel flow to the engine increases the mass flow
of the exhaust. This turns the turbocharger faster, increasing the
induction air flow and raising the manifold pressure.

MOMENTARY OVERBOOST OF MANIFOLD PRESSURE

Under some circumstances (such as rapid throttle movement,
especially with cold oil), it is possible that the engine can be over
boosted slightly above the maximum takeoff manifold pressure of 39
in.hg. This would most likely be experienced during the takeoff roll or
during a change to full throttle operation in flight. The induction air
pressure relief valve will normally limit the overboost to 2 to 3 inches.

A slight overboost of 2 to 3 inches of manifold pressure is not
considered detrimental to the engine as long as it is momentary. No
corrective action is required when momentary overboost corrects itself
and is followed by normal engine operation. However, 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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TURBOCHARGING SYSTEM (Continued)

ALTITUDE OPERATION

Because a turbocharged airplane will climb faster and higher than a
normally aspirated airplane, 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. However, it will also increase fuel flow,
making it necessary to adjust the mixture control for the desired fuel
flow. The auxiliary fuel pump should be left on for the remainder of the
climb. It can be turned off whenever fuel flow will remain steady with it
off, and the mixture must be adjusted accordingly. The auxiliary fuel
pump should be turned off and the mixture reset prior to descent.

HIGH ALTITUDE ENGINE ACCELERATION

The engine will accelerate normally from idle to full throttle with full rich
mixture at any altitude below 22,000 feet. At higher altitudes, it is
usually necessary to lean the mixture to get smooth engine
acceleration from idle to maximum power. At altitudes above 25,000
feet, and with temperatures above standard, it takes up to two minutes
for the turbine to accelerate from idle to maximum RPM although
adequate power is available in 20 to 30 seconds.

PROPELLER

The airplane has an all metal, three-bladed, constant speed, governor
regulated propeller. A setting introduced 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. Oil 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).
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