SECTION 1 LYCOMING OPERATOR’'SMANUAL
DESCRIPTION T10-540 SERIES-PARALLEL VALVE CYLINDER HEADS

Oil Sump (TIO-540-C1A) — The sump incorporates an oil drain plug, oil suction screen, mounting pad for
fuel injector, the intake riser and intake pipe connections.

Oil Sump and Induction Assembly (Except TIO-540-C1A) — This assembly consists of the oil sump bolted to
a mated cover containing intake pipe extensions for the induction system. When bolted together they form a
mounting pad for the air inlet housing. Fuel drain plugs are provided in the cover and the sump incorporates
oil drain plugs and an oil suction screen.

Cooling System — These engines are designed to be cooled by air pressure actuated by the forward speed of
the aircraft. Baffles are provided to build up a pressure and force the air through the cylinder fins. The air is
then exhausted to the atmosphere through gills or augmentor tubes usually located at the rear of the cowling.

Induction System — These engines employ a Precision (PAC) RSA type fuel injection system.

The PAC RSA type fuel injection system is based on the principle of measuring air flow and using the air
flow signal in a stem type regulator to convert the air force into a fuel force. This fuel force (fuel pressure
differential) when applied across the fuel metering section (jetting system) makes fuel flow proportional to
air flow.

Turbocharger System — A turbocharger is mounted as an integral part of the TIO-540 series engines. The
function of the turbocharger is to provide constant air density to the fuel injector inlet from sea level to
critical altitude. Regulating the amount of exhaust gas fed to the turbine wheel controls the output which
determines engine power. This factor is regulated by the control system which has three components,
namely, the density controller, the differential pressure controller and the exhaust bypass valve (waste gate)
and the TIO-540-AK1A engine model incorporates a Slope controller. The position of the waste gate is
determined by oil pressure acting on a piston which is connected to the butterfly valve by linkage.
Increasing oil pressure on the piston closes the waste gate valve and increases power; decreasing oil
pressure opens the valve and decreases power. The bleed oil required to activate the piston is controlled by
either the density controller or the differential pressure controller.

These controllers each act independently to regulate the pressure on the exhaust bypass piston. The
density controller regulates bleed oil at full throttle only. The differential pressure controller takes over
whenever part throttle settings are being used. If this unit was not used, the density controller would attempt
to position the exhaust bypass so that the air density at the injector entrance was always that required for
maximum power. Since this is not required for part throttle operation the differential pressure controller is
used to reduce this air pressure and allow the exhaust bypass valve to modulate over as high an operating
range as possible.

NOTE

The letter “D” used as the 4™ or 5" character in the model suffix means that the engine is
equipped with a dual magneto housed in a single housing. Example — TIO-540-AA1AD.
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SECTION 3 LYCOMING OPERATOR’'SMANUAL
OPERATING INSTRUCTIONS T10-540 SERIES—PARALLEL VALVE CYLINDER HEADS

f. Do not operate on a single magneto for too long a period, a few seconds is usually sufficient to check
drop-off and will minimize plug fouling.

7. OPERATING IN FLIGHT.

a. Subject engines are equipped with a dynamic counterweight system and must be operated accordingly.
Use a smooth, steady movement (avoid rapid opening and closing) of the throttle.

b. See airframe manufacturer’s instructions for recommended power settings.
c. Fuel Mixture Leaning Procedure.

Improper fuel/air mixture during flight is responsible for many engine problems, particularly during
take-off and climb power settings. The procedures described in this manual provide proper fuel/air
mixture when leaning Lycoming engines; they have proven to be both economical and practical by
eliminating excessive fuel consumption and reducing damaged parts replacement. It is therefore
recommended that operators of all Lycoming aircraft power-plants utilize the instructions in this
publication any time the fuel/air mixture is adjusted during flight.

Manual leaning may be monitored by exhaust gas temperature indication, fuel flow indication, and
by observation of engine speed and/or airspeed. However, whatever instruments are used in leaning
the mixture, the following general rules should be observed by the operator of Lycoming aircraft
engines.

GENERAL RULES

Never exceed the maximum red line cylinder head temperature limit.

For maximum service life, cylinder head temperatures should be maintained below 435°F (224°C) during
high performance cruise operation and below 400°F (205°C) for economy cruise powers.

All take-offs are to be made with the mixture controlsin the full rich position regardless of field elevation.
Turbocharging permits the engine to devel op rating power regardless of field elevation. However, it may be
necessary to manually lean the engine for ground operation at idle or off idle engine speeds.

Leaning during climb, usually 85% of rated power, is permitted only if and to the limits described in the
aircraft operator’s handbook. Engine temperature instruments must be monitored and temperatures must be
maintained within the prescribed limits.

Maximum cruise power setting not to exceed 75%.

During let-down flight operations it may be necessary to manually lean engine to obtain smooth
operation.

On turbocharged engines never exceed 1650°F turbine inlet temperature (TIT).
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SECTION 2 CESSNA
OPERATING LIMITATIONS MODEL T182T NAV llI
GFC 700 AFCS

POWERPLANT LIMITATIONS

Engine Manufacturer: Textron Lycoming
Engine Model Number: TIO-540-AK1A

Engine Operating Limits for Takeoff and Continuous Operations:

Maximum Continuous Power: . ................. 235 rated BHP

at 32 in.hg. and 2400 RPM

Maximum Cylinder Head Temperature:........... 500°F (260°C)

Maximum Oil Temperature: ... .................. 245°F (118°C)

P Pressure. MInImMUMSaE.. . dvaiss serinm oy beda st 20 PSI

LI Pressure; MaXIMUMES, criant v ais ot v amain s it 115 PSI
CAUTION

ENGINE OPERATION WITH INDICATED OIL PRESSURE
BELOW THE GREEN BAND RANGE WHILE IN CRUISE
OR CLIMB CONFIGURATION IS CONSIDERED
ABNORMAL. REFER TO SECTION 3, AMPLIFIED
EMERGENCY PROCEDURES, "LOW OIL PRESSURE".

Fuel Grade: Refer to Fuel Limitations

Oil Grade (Specification):
MIL-L-22851 or SAE J1899 Ashless Dispersant Oil. Oil must comply
with the latest revision and/or supplement for Textron Lycoming
Service Instruction No. 1014 and must be used.

Propeller Manufacturer: McCauley Propeller Systems
Propeller Model Number: B3D36C442-C/80VSB-1

Propeller Diameter:

N B I o e L T s L e ST 79.0 INCHES
LT R e g B0 SRS R  A CUR L (g iy S 77.5 INCHES
FAA APPROVED
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CESSNA
MODEL T182T NAV IlI SCE-}g;'E%r\:\Z
GFC 700 AFCS

«— INTRODUCTION

This POH contains 9 sections, and includes the material required to b
furnished to the pilot by 14 CFR 23, |t also contains s s
Isupplied by the manufacturer. gl

Section 1 provides basic data
also contains definitions or expl
terminology commonly used.

and information of general interest. |t
anations of symbols, abbreviations, and

DESCRIPTIVE DATA
ENGINE

Number of Engines: 1

Engine Manufacturer: Textron Lycoming

Engine Model Number: TIO-540-AK1A

Engine Type: Turbocharged, direct drive, air-cooled, horizontally
opposed, fuel injected, six cylinder engine with 541.5 cu.

A in. displacement.
(\ , Horsepower Rating and Engine Speed: 235 rated BHP at 32 in.hg. and
4 2400 RPM
PROPELLER

Propeller Manufacturer: McCauley Propeller Systems
Propeller Model Number: B3D36C442/80VSB-1
Number of Blades: 3

Propeller Diameter: 79 inches )
Propeller Type: Constant speed and hydraulically actuated.

TS
TS
(Continued Next Page)

1-7

T182TPHBUS-04 u.s. 1-5

e



FUWEIPIAIIL HIDUUITITIIL 1HAInIIYDS aliu uisil LUIVIE Boue signincance are
shown in Figure 2-3. Operation with indications in the red range is
prohibited. Avoid operating with indicators in the yellow range.

POWERPLANT INSTRUMENT MARKINGS

GREEN ARC
RED RED RED
INSTRUMENT |REDLINE | s oc |YELLOW| (NORMAL | ,oc | LINE
(MIN) (LWR) ARC | OPERATING UPR MAX
RANGE) ( ) ( )
Tachometer —— -—— - 2000 to 2400 | 2400* ---
RPM to 2700
RPM
Manifold - -—- i 32* to 35 e
Pressure in.hg.
SL - 15,000 Ft 15 to 28 in.hg.
15,000 -
20,000 Ft 15 to 27 in.hg.
Cylinder Head e -—— e 200 to 500°F - 500°F
Temperature
Oil - -——- e 100 to 245°F | 245* to -
Temperature 250°F
Oil Pressure - 0to 20 - 50 to 90 PSI | 115* to -—-
PSI 120 PSI
Fuel Quantity | 0(2.5 ---- Oto8 8to 35 -—-- - 4
Gallons Gallons |  Gallons
Unusable 3
Each 3z
Tank) 32
Fuel Flow - ---- -ne- 0to 18 GPH ---- - 3’2
24 GPH
Vacuum Gage - - e 45105.5 ---- -
(if installed) in.hg. o
Turbine Inlet --- --- 1350 to 1685* to
Temperature 1685°F 1700°F -
(TLT) (°F) J
*Maximum operating limit is lower end of red arc. §
Figure 2-3* i
i
FAA APPROVED
T182TPHBUS-04 U.S. 2-7



CESSNA SECTION 7
MODEL T182T NAV Il AIRPLANE AND SYSTEM DESCRIPTION
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 35 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. For operation below 15,000 feet the normal operating
range is from 15 to 28 in.hg. and indicated by the green arc with a red
arc from 32 to 35 in.hg.

When operating above 15,000 feet and below 20,000 feet indicated
altitude, the green arc range changes to 15 to 27 in.hg., which is one
inch less manifold pressure at the top of the green arc.

The maximum manifold pressure at all altitudes is 32 in.hg. When
manifold pressure is 34 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.

The manifold pressure indicator includes a white index mark at 25
in.hg. This white index mark and a white index mark on the fuel flow
indicator at 16 gallons per hour (GPH) show manifold pressure and fuel
flow for a normal climb power setting at 2400 RPM.

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 T182T NAV Il AIRPLANE AND SYSTEM DESCRIPTION
GFC 700 AFCS

ENGINE (Continued)

ENGINE INSTRUMENTS (Continued)

TURBINE INLET TEMPERATURE

| Turbine inlet temperature is shown on the ENGINE page on the TIT
horizontal indicator. A graphical and numerical TIT display is on the
LEAN page, labeled TIT °F. The gage range is from 1300°F to 1700°F,
with a normal range (green band) between 1350°F and 1685°F and a
warning range (red band) between 1685°F and 1700°F. A red line at
1685°F indicates maximum continuous turbine inlet temperature. A
white pointer indicates actual TIT. On the LEAN page, the numerical
value of TIT is shown above the white pointer. For more information,
refer to LEANING USING THE TIT INDICATOR in Section 4.

When TIT is 1685°F or higher, the label (TIT) and pointer will turn red
and flash to show turbine inlet temperature is higher than the limit. If
TIT is hotter than 1685°F while on the LEAN or SYSTEM page, the
display will default to the ENGINE page.

% An Exhaust Gas Temperature (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 TIT on the EIS. Ared 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 500°F and red line at 500°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 500°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 500°F while on the LEAN or

SYSTEM page, the display will default to the ENGINE page.

(Continued Next Page)
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SECTION 7 CESSNA
AIRPLANE AND SYSTEM DESCRIPTION MODEL T182T NAV il
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 two has been demonstrated to be the most
critical, and operation with CHT 2 inoperative is not allowed. The LEAN

?z-;lge will show a red X over any cylinder that has a probe or wiring
ailure.

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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SECTION 7 CESSNA
AIRPLANE AND SYSTEM DESCRIPTION MODEL T182T NAV Il
GFC 700 AFCS

ENGINE (Continued)
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 cylinder head
temperature 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
I schematic, refer to 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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CESSNA SECTION 7
MODEL T182T NAV Il AIRPLANE AND SYSTEM DESCRIPTION
GFC 700 AFCS

ENGINE (Continued)
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 32 in.hg. In order not to exceed 32
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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SECTION 7 CESSNA
AIRPLANE AND SYSTEM DESCRIPTION MODEL T182T NAV Il
GFC 700 AFCS

TURBOCHARGER SCHEMATIC O
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Figure 7-5
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CESSNA SECTION 7
MODEL T182T NAV llI AIRPLANE AND SYSTEM DESCRIPTION
GFC 700 AFCS

ENGINE (Continued)
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 32 in.hg. to 20,000 feet
depending on engine and atmospheric conditions. However, engine
operating limitations establish the maximum manifold pressure that
may be used.

At part throttle, the turbocharger is capable of maintaining cruise climb
power of 2400 RPM and 25 in.hg. from sea level to 20,000 feet in

standard temperatures.

(Continued Next Page)
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SECTION 7 CESSNA
AIRPLANE AND SYSTEM DESCRIPTION MODEL T182T NAV Il
GFC 700 AFCS

ENGINE (Continued)
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.

(Continued Next Page)
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CESSNA SECTION 7
MODEL T182T NAV IlI AIRPLANE AND SYSTEM DESCRIPTION
GFC 700 AFCS

a ENGINE (Continued)

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 32
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.

(Continued Next Page)
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SECTION 7 CESSNA
AIRPLANE AND SYSTEM DESCRIPTION MODEL T182T NAV IlI
GFC 700 AFCS

ENGINE (Continued)
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.

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).

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. The control knob is labeled PROPELLER,
PUSH INCR RPM. 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 adjugt_ments,
depress the button on the end of the control knob and reposition the
control as desired.

(Continued Next Page)
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