RealEngine v1.1

Disclaimer — What RealEngine Does Not__ Do

This set of gauges is not intended to exactly caf#i how real engine or aircraft systems operate, a
damaged, or fail during operation; so please fagne misleading name.-)

This gauge will fail an engine or system, wheréhim Real World™ these may not be affected at alhndy
after hours and hours of abuse, due to safetyracto

So, with that out of the way...

What RealEngine Does
RealEngine will fail aircraft engines and systefregierating limitations/recommendations are excdede

| have designed this gauge with the objective indio (severely) penalize flying an aircraft undenditions
outside of those recommended by the POH. Thinkaxd & strong incentive to respect the limitatiand
operating procedures recommended in the POH.

In the real world there is the fear of dying, ahd thigh cost in hard earned cash” if the airciafiperated
outside of the recommended operating conditions.

| hope to replace these driving forces in the symhe fear of a failure of the engine or aircrgfétems.

Watch your gauges!

RealEngine modules

Engine Power Limitations
o Simulates damage (first roughness, then failure) to [ LinaiT
the engine if % power limitations are exceeded.
* Engine MP RPM Limitations
o Simulates damage (first roughness, then failure) to &
the engine if MP or RPM limitations are exceeded.
* Mixture State _ :
o Engine runs rough if mixture is too lean or todiric [ " 80 min
o0 Engine can be damaged if mixture is too lean at ce-Off 5 min
higher power. High power operations like take-aff o
climb require rich/full rich mixture to avoid danmag
to the engine due to overheating or detonation.
» Spark Plug Fouling
o0 Simulates power loss due to spark plug fouling if
engine is idled for too long. Do a proper run-up!
» Gear Overspeed Failure
o0 Generates gear failure if gear speeds are exceeded®
* Flaps Overspeed Failure
o Generates flaps failure if flaps speeds are exckede
Asymmetric failure of flaps is modelled.
* Cylinder Head Temperature (CHT) Limitations
0 Generates engine failure if CHT limitations areesaed.
* Oil Temperature Limitations
0 Generates engine failure if oil temperature linatas are exceeded.

REALEMGIMNE v 1.0

PALISE ALL RESET ALL

The individual modules will be described in detaiér.



RealEngine can be fully tailored to individual preferences
The modules consist in .xml gauges that are adulétetaircraft via the panel.cfg.

» Each module can be installed into an aircraft iidiglly. This allows to only add the modules/fadur
effects wished for.

* Modules can be turned on/off (paused) from theistptinel (temporarily), or in the module’s .xml
(permanently)

* Operating limitations can be adapted to the at@istier permanently in the module’s .xml gauge, or
temporarily through the status panel by click spots

Typical operating procedures for GA piston engine a ircraft
These should keep you flying safe and avoid faslwwéh RealEngine.

Adapted fromhttp://aviationinspection.com/engine-inspectionsfait-engine-operation/

Starting and Warm-Up
* To minimize spark plug fouling, idle engine at 1@6a.200 rpm.
* Make a complete run-up, (but keep as brief as pteysi
* (Avoid overheating by keeping ground operationa tainimum. Complete run-up into the wind.)
» (Cowlflaps should be open for all ground operatipn

Take-off
» Use full throttle (with few exceptions).
» Mixture full rich, except at high density altitudeports where you should lean as appropriate.
* Retract gear when clear of the ground.
» Retract flaps when clear of obstacles.

Climb
* Reduce to climb power.

* Lean the mixture during climb for smooth operat@om increased power above a density altitude of
5000 feet.

Cruise
» Set 65to 75 percent power for best performance.
» 55 percent power would be typical for good econ@mg range.
* For best power lean to maximum RPM.
* For best economy lean till engine runs rough, &ed enrich slightly.
Return mixture slowly to full before increasing pavsetting.

Descent and Landing
* (Reduce power gradually and maintain sufficient pote keep engine temps in the green arc range.)
* (Keep cowl flaps closed.)
* Gradually enrich the mixture for smooth engine agien during descent.
» Extend gear and flaps below Vlo and Vfo speeds.only
» Set mixture to full rich before landing, unless yare landing at a high density altitude airport.

Assure all engine temperatures (CHT, TIT, OIl...) arthin the green arc range of engine instrumenédl a
times.

(Bracketed items are not properly implemented dueS's limited engine temperature simulation.)



Installation:

It is highly likely that the gauge parameters htvbe adapted to the aircraft, so it is recommertaiithe
RealEngine folder be placed into the panel folde¢he aircraft and not in the fs gauges folder.

1. Copy the whole “RealEngine” folder (that contains & RE_ .xml modules) into the “panel”
folder of the aircraft.
(Example default Beech Baron: fs9folder. \Airciiadtech_baron_5g8anel\RealEngine\*** xml files)

Btw, it does not matter if a “RealEngine” foldemigced in the “gauges” folder as well. When logkin
for a gauge, the sim will first look in the panelder of the aircraft for the gauge file, and offly

does not find it there in the main gauges folder.

Also, no need for cabbing the folder.

2. Add the following entries in the “panel.cfg” of theaircraft in question:
(Example default Beech Baron: fs9folder.\Aircitadech_baron_58anel\panel.cfg

a. Atthe end of the\Mindow Titles] section at the top of the panel.cfg, as last entry
WindowYY=RealEngine

Example: If Window05=... is the last entry in thWgihdow Titles] section, add
Window0O6=RealEngine .

b. In the[Views] section, add the whole following (long) entry jafter the last [Window..]
entry:
I. YY =same number as used in the [Window Titles}isec
il. You may want to copy this entry from the RealEngifReadme v11.txt to avoid issues
with line breaks in the pdf document.

// *kkkkkkkkkkhkkk RealEnglne Vll *kkkkkkhkkkkk

[WindowYY] I YY=same number as usedhe [Window Titles] section.
window_size=0.2 // Panel width in % of screen

size_mm=200,290

position=0

visible=1

/I Delete unwanted Failure Modules as needed, actdate line by "// ". For multiengine aircraft,
delete/inactivate these modules for all active eeg)i

/I Entries for engines not existing should be @éeldtom the panel.cfg. E.g. for a Twin engine pldekete the
Failure Modules and Effects for Engine 3 and 4 fitbwn panel.cfg.

I No need to remove the .xml files from the RegjiBe folder though.

/I Verify that all _active_ gauges are sequentiallynbered.

/[ *** Status Panel| ***
I Displays status for engine 1. Beware: Othelreegymay be less healthy and fail before engine 1!

gauge00=RealEngine!RE1 StatusPanel _v10, 0, 0,2200,

/[ *** Non-Engine Failure Modules ***



gaugeOl=RealEngine!'RE1 GearOverspeed_ Failure yD0,101
gauge02=RealEngine!RE1 FlapsOverspeed FailureOy10,1, 1

/[ Non-Engine Effects

gauge03=RealEngine!RE1_Effect AsymmetricFlapsFailutO, 0, 0, 1, 1
gauge04=RealEngine!RE1 Effect HydraulicElectricdlffa v10, 0,0, 1, 1

/I Sound Effects (currently only flaps and gealufa)
gauge05=dsd_xml _sound3!dsd_xml _sound3, 0, 0,.1Gauges/dsd_xml _sound3_RealEngine_v10.ini
/[ *** Engine Failure Modules ***

/I Engine Time-to-Fail modifier: Makes Engine 2 fadl at different speed - Simulates different lieddvel
of the engines.

gaugeO6=RealEngine!RE2_4 EngineTTFModifier_v1@®,qd, 1

/l Engine 1 Failure Modules
I Aircraft parameters (limitations, activationmbdules, ect) need only to be adjusted for Engjine
Engine 2 - 4 will pull the Aircraft parameters frdamgine 1.

gaugeO7=RealEngine!RE1_EnginePowerLimitations_FRoughnessFailure_v10, 0, 0, 1, 1
gauge08=RealEngine!'RE1_EngineMPRPMLimitations_EelRmoughnessFailure_v10, 0, 0, 1, 1
gauge09=RealEngine!RE1_MixtureLeanLimit_EngineRowggs_v10,0,0, 1, 1
gaugelO=RealEngine!RE1_MixtureRichLimit_EngineRauwggs_v10,0,0,1,1
gaugell=RealEngine!RE1_SparkPlugFouling_PowerLd$s 040, 1, 1
gaugel2=RealEngine!RE1_CHTLimitations_EngineFailui®, 0, 0, 1, 1
gaugel3=RealEngine!RE1_OilTemperatureLimitationgikatailure_v10, 0, 0, 1, 1

/l Engine 1 Effects

gaugel4=RealEngine!RE1_Effect RandomNumber_vi0, D, 1
gaugel5=RealEngine!RE1_Effect MixtureState_v10, @, 1
gaugel6=RealEngine!RE1_Effect EngineRoughnessOy1),1, 1
gaugel7=RealEngine!RE1_Effect EngineMaxPowerLo<$_¥10, 1, 1

/I Engine 2 Failure Modules

gaugel8=RealEngine!RE2_EnginePowerLimitations_FRoughnessFailure_v10, 0, 0, 1, 1
gaugel9=RealEngine!'RE2_EngineMPRPMLimitations_EelRmoughnessFailure_v10, 0, 0, 1, 1
gauge20=RealEngine!RE2_MixtureLeanLimit_EngineRowggs_v10,0,0, 1, 1
gauge21=RealEngine!RE2_MixtureRichLimit_EngineRauwggs_v10,0,0,1, 1
gauge22=RealEngine!RE2_SparkPlugFouling_PowerLd$s 040, 1, 1
gauge23=RealEngine!RE2_CHTLimitations_EngineFailui®, 0, 0, 1, 1
gauge24=RealEngine!RE2_OilTemperatureLimitationgifatailure_v10, 0, 0, 1, 1

/I Engine 2 Effects

gauge25=RealEngine!RE2_Effect RandomNumber_vi0, D, 1
gauge26=RealEngine!RE2_Effect_MixtureState_v10, @, 1
gauge27=RealEngine!RE2_Effect EngineRoughnessOy1),1, 1
gauge28=RealEngine!RE2_Effect EngineMaxPowerLo<$_¥10, 1, 1



/I Engine 3 Failure Modules

gauge29=RealEngine!RE3_EnginePowerLimitations_FERoughnessFailure_v10, 0, 0, 1, 1
gauge30=RealEngine!'RE3_EngineMPRPMLimitations_EelRoughnessFailure_v10, 0, 0, 1, 1
gauge31=RealEngine!RE3_MixtureLeanLimit_EngineRowggs_v10,0,0, 1, 1
gauge32=RealEngine!RE3_MixtureRichLimit_EngineRauwggs_v10,0,0,1, 1
gauge33=RealEngine!RE3_SparkPlugFouling_PowerLd$s 040, 1, 1
gauge34=RealEngine!RE3_CHTLimitations_EngineFailui®, 0, 0, 1, 1
gauge35=RealEngine!RE3_OilTemperatureLimitationgjifatailure_v10, 0, 0, 1, 1

/l Engine 3 Effects

gauge36=RealEngine!RE3_Effect RandomNumber_vi0, D, 1
gauge37=RealEngine!RE3_Effect_MixtureState_v10, @, 1
gauge38=RealEngine!RE3_Effect EngineRoughnessOy1),1, 1
gauge39=RealEngine!RE3_Effect EngineMaxPowerLos3$_¥10, 1, 1

/I Engine 4 Failure Modules

gauge40=RealEngine!RE4_EnginePowerLimitations_FERoughnessFailure_v10, 0, 0, 1, 1
gauged1=RealEngine!RE4_EngineMPRPMLimitations_EelRoughnessFailure_v10, 0, 0, 1, 1
gauge42=RealEngine!RE4_MixtureLeanLimit_EngineRowggs_v10,0,0, 1, 1
gauge43=RealEngine!RE4_MixtureRichLimit_EngineRauwggs_v10,0,0,1, 1
gauge44=RealEngine!RE4_SparkPlugFouling_PowerLd$s 040, 1, 1
gauge45=RealEngine!RE4_CHTLimitations_EngineFailui®, 0, 0, 1, 1
gauge46=RealEngine!RE4_OilTemperatureLimitationgifatailure_v10, 0, 0, 1, 1

/I Engine 4 Effects

gauged7=RealEngine!RE4_Effect RandomNumber_vi0, D, 1
gauge48=RealEngine!RE4_Effect_MixtureState_v10, @, 1
gauge49=RealEngine!RE4_Effect EngineRoughnessOy1),1, 1
gauge50=RealEngine!RE4_ Effect EngineMaxPowerLos$_%10, 1, 1

// *kkkkkkkkhkkhkkhkkkkkhkkhkhkkhkhkikkhkkkkkkkkx

3. For single engine aircraft delete all the lines refrring to engine 2 — 4from the entry just copied
into the panel.cfg (see step 2, delete // Failuoglides and // Effects sections for the moduledistar
with “RE2_" to “RE4_").

For multiengine aircraft leave the entries for tegpective engines 2, 3 or 4.
If you want, you can also leave the complete efitmn step 2, but that makes FS just execute the
additional unnecessary code.

4. Move the files
"dsd_xml_sound3.gau” and
“dsd_xml_sound3_RealEngine_v10.ini"
from the RealEngine folder into the main fs./Gauge$older if you want to have sound effects active
(gear/flaps failure sounds only). No need to ovitenf you already have dsd_xml_sound3.gau in the
gauges folder.



5. Eventuallydelete/deactivate modules/effecthat you don’'t want. See below.

6. You can theredit the individual modules’ .xml filesin the RealEngine folder to reflect the
limitations of the particular aircraft. See below.

The following modules typically need adjustment:
» Engine Power Limitations (Engine Power HP is caitii
RE1_EnginePowerLimitations_EngineRoughnessFailorke.x
* Engine MP RPM Limitations
RE1_EngineMPRPMLimitations_EngineRoughnessFailuné.x
e Gear Overspeed
RE1_GearOverspeed_Failure.xml
* Flaps Overspeed
RE1_FlapsOverspeed_Failure.xml

7. Start the sim...
Cycle to the 2D panehfter loading the aircratt.
After loading the aircraft the failure effects walhly become active after the failure module gauges
have been open in the active window. By defaultftfileare modules and the status panel are open in
the 2D panel, so if you fly with the 3D panel, &ytd the 2D panel at least once after loading the
aircraft.

Note: Default parameters in the gauges are optdarfizethe default FS2004 Beechcraft Baron 58, souf
just want to check out RealEngine, follow the illaten steps 1 to 4 above, and start a flight wité Baron.
No need for parameter adjustment.



How to adjust the limitations/parameters

1. Values can be increased/decreased directly intétesspanel
(click spots). These adjustments are lost if theggas
reloaded.

This allows for easy testing of different valuesentsetting up
a new aircraft.
The modules can also be paused by click spots.

R Fhd

2. To adjust values permanently:

a. Open the module’s .xml filein the RealEngine folder
in your aircraft’s panel folder with Notepad or any
simple text editing program (select “Open” dialognh
the program_remember to set the file type to “All")
Word is probably not ideal, as it may format acquyd [l Em——
to the xml instructions.

Note: You need to edit the parameters in the xml
modules for Engine 1 only: RE1_...xml. The paramsefer engine 1 will be used by the
modules for engine 2 to engine 4 for multiengirreratt.

b. The relevant parameters are in the upper parteofdae.
Example: “RE1_EnginePowerLimitations_EngineRougkRagure.xml”

<l-- /////////////////////////fffffffffff///f(}/// Lircraft Operation Limitations

<Element>
<3elect>
<Walue>

wle— JAAF04 0P Module On/OfE f/770007 ——»

<!El Engine Power Limitations CN hy default 7 —}D 1 [L:R]
<= A0 Nominal Engine Power HP - for calculation of ¥ power — *%
<!{: Fated Engine Power (HP) —--> ] (_260 ] [L:R]
<= A0 0 Maximum Cruise Parameters — Continuous Operation fA7575777 -

<!~E Max Continucus Power with Lean Mixture (%) }—} [L:R]

<!—E-Hax Continuous Power with Rich Mixture (%) }—} (-75 ] [L:R

<= A0 Cruise Cliwbh Parameters - Continuous Operation during Clir

<!—E-Haximum Climh Power (%) —--> ] ( 100 I [L:R

<l—— Wn damare nccars as long A3 the aireraft is cldimhine.

c. Change the parameter to the values appropriate foyour aircratft.
Depending on your preferences and aircraft, nqgiaathmeters have to be changed.

d. Save into the RealEngine folder, overwrite.
Verify that the extension is .xml; otherwise mahuehange the extension of the file to .xml.

e. That'sit...



What parameters to set

The POH, if you can find one, should list the lmibns and recommended procedures.
Based on the POH you can decide which of the erfgihee modules (power/ MP/RPM) best suits the
recommendations of the POH.

For the case no POH can be found, | have addechlylues to the description of the individual mizs
that can act as starting values.
These recommendations are mainly based on thevialljpdocuments:

Lycoming Key Reprints — Operation: Very interesteadlection of articles on engine management.
http://www.lycoming.textron.com/support/tips-advikey-reprints/index.html

Pilot's Notes General A.P 2095: General aircrafidhiag notes, required supplement to many WWII POH.

But these are only suggestions, just set the limniia any way you wish and feel comfortable with.
You'll probably have to tweak the values a litidledbtain the desired behaviour anyway.

How to deactivate modules
Failure modules can be deactivated in several ways:

1. The module can be paused and unpaused by clidkélgdtspot in the status panel.

2. Inactive by default, but possibility to activatern within the status panel:
Open the .xml file for the failure module (e.g.
RE1_EnginePowerLimitations_EngineRoughnessFailorh.in the panel/Realengine folder.
Change parameter “Module ON/OFF” to “0".

Cl=m= FELAHAP T Hodule Onmfoft FA00F0) ==

C'E- Engine Power Limicacion= ON by derfaulc ? -a} 1

3. Complete removal: Delete the entry in the panelafgransform into a comment with the “// “ tag.
Example: If you want to have only MP and RPM basegine failure, and no failure based on engine
power:

/I gaug®1=RealEngine!RE1_Engine Power Limitations_Engine gtmess Failure_v10, 0, 0, 1, 1
gaug®1=RealEngine!RE1_Engine MP RPM Limitations_Engineiganess Failure_v10, 0,0, 1, 1
gaug®2=RealEngine!lRE1_Mixture Lean Limit_Engine Roughned®, 0,0, 1, 1
gaug®3=RealEnginéRE1_Mixture Rich Limit_Engine Roughness_v10, 0101

"/l * transforms the line into a comment. It wilbhbe read.

You can also just delete this line.

Important: The following gauges have to be renumbered soalhattivegauges are numbered
consecutively, starting with “gauge00”.

Note: If you only occasionally want to fly with REagine, just set the “Module ON/OFF” parametealh
module .xml files to “0” (#2.). You can then actiedailure effects by pressing the “Pause All" buatt

The following failure effects are implemented bgindual .xml modules, and can thus be individually
deactivated in the panel.cfg as described abovg (¥8u may not like a certain effect, or it mayt mmrk
satisfactorily — just deactivate it.

* Asymmetric flaps failure (RE1_Effect_ Asymmetric p$aFailure_v10.xml)

* Engine running rough (RE1_Effect_Engine Roughneh3.xwnl)

» Lean/Rich/Full Rich effect on engine failure (REffeEt_Mixture State_v10.xml)



Module: Status Panel REALENGINE vi 5
RE1_Status Panel_v10.xml

» Displays limitations and current operating paramsete
» Displays information on the current state of thedles:
Failures, warnings, engine damage ect.
* Adjust limitations by click spots (temporarily: paneters will
be reset after panel or aircraft reload). Max e °0 min
* Pause/unpause execution of individual or all maosl(déck Cument
Spots). _ Rough

* Reset failures for all modules.

However, the goal is to fly the aircraft withouethtatus panel, withouggE:s
failure, according to the POH recommendations... il

'1!'_"-IEI F
Btw: You don’t want to have the panel look likesthb... PAUSE ALL RESET ALL

Notes:
» Displays operating parameters/warnings/failuresfagine 1 only. Beware: Other engines may be less
healthy and fail before engine 1!
* Pause and Reset actions act on all engines.
» The status panel is not required for executiorheffailure modules. If you don’'t need/want the
display it can be deactivated/removed in the pefagl.
* You can also access the status panel from the \fiesvau.



Module: Engine Power Limitations
RE_Engine Power Limitations_Engine Roughness Faionl

Simulates damage (first roughness, then failuréecengine if fj,:,n,ir,a, Enﬁi;e
power limitations are exceeded.

Full Rich Mixture/ Rich Mixture are needed at hjgbwer settings (Take-off, Climb, High cruise) tooaV
damage to the engine.
* For leaning procedures see separate paragrajpganimg.

Power limitations:
 Maximum Cruise Power Lean: Unlimited operation withst economy mixture.
* Maximum Cruise Power Rich: Unlimited operation witth/best power mixture, will fail with best
economy mixture.
* Maximum Climb Power: Allowed during climb only, neges full rich mixture.
» Take-off: Full power is allowed up to 1000 ft AGdgfault) only, then power has to be reduced to
climb power. Requires full rich mixture.

The damage model is gradual: If power or mixtumathtions are only slightly exceeded, time-to-faill be
longer than if limitations are considerably excekde

If the engine is strained for too long, the enginkfirst run rough/skip, later fail.

If power is brought back within limitations in tintlee engine (overstress timer) will slowly recover.

Needs the following Modules:
 "RE_Effect_EngineRoughness" to simulate enginainmrough if severely strained.
* "RE_Effect_Mixture State" to model lean/rich/futth limitations.
* "RE_Effect_ RandomNumber"

IMPORTANT PARAMETERS

Nominal Engine Power HP: For calculation of % power
» <I-- Rated Engine Power (HP) --> 230
o !t is essential for correct operation of modtiet this parameter is adjusted to the Acft
engine power !l
Maximum Cruise Parameters: Continuous Operation
» <I-- Max Continuous Power with Lean Mixture (%) --> 65
» <I-- Max Continuous Power with Rich Mixture (%) --> 75
Cruise Climb Parameters: Continuous Operation du@iimb only
e <I-- Maximum Climb Power (%) --> 85
o No damage occurs as long as the aircraft is cligmbin
0 Requires Full Rich Mixture below 5000 ft densityitade or 3000 ft true altitude (whichever is
lower), can be leaned to Rich Mixture above.
o Warning: If the aircraft is not climbing (not gang altitude), the engine may be damaged at
power settings above Max Continuous Power settings!
Take-Off: Full Power is allowed to 1000 ft AGL (cet).
o No damage will be generated up to this altitudendutrake-Off
0 At higher altitude AGL power has to be reducedlitole or cruise power, or damage to the
engine may occur.
o Set Full Rich Mixture below 5000 ft density altitadr 3000 ft true altitude (whichever is
lower), can be leaned to Rich Mixture before takeabove.
Time-to-fail if power limitation considerably exaded, beyond progressive damage range
e <I-- Time-to-fail (min) --> 5




TYPICAL MAXIMUM POWER SETTINGS

General guidelines from Lycoming technical notes
http://www.lycoming.textron.com/support/tips-advieey-reprints/pdfs/Key%200perations.pdf

Normally Aspirated Supercharged or
Fixed Pitch Prop  Variable Pitch Prop Turbocharged
Full power

Take-off Full power Full power (max 5 minutes)
Climb 100 % 85 % 85 %
Cruise Best power 75 % 75 % 75 %
Cruise Best 75 0% 75 0% 65 %

Economy

» For GA piston engine aircraft cruise settings aeegally considered to be 55% - 75% of maximum
rated engine power.

» Assure that all engine temperatures (CHT, TIT, Qilre within the green arc range of engine
instruments at all times.

Cruise power settings chart:

Operating the engine according to power may requotehave (make?) a Cruise Power Settings chart —
MP/RPM to achieve 55%, 65% and 75% power at diffeadtitudes.

LYCOMING MODEL I0-540-K, -L, -M SERIES, 300 HP ENGINE

» For a given power several MP/RPM

i i i i i Press. | Std. 165 HP - 55% Rated 195 TIP - 65% Rated 225 HP - 75% Rated
Comb|nat|0ns WI” be pOSSIbIe at a glven Alt. Temp RPM and MAN. Press. RPM and MAN. Press. RPM and MAN. Press.
altitude — use the settlng which gives the reet F | 2100 2200 2300 2400 | 2100 2200 2300 2400 | 2200 2300 2400
least vibration and lowest noise. SL 50 | 225 218 212 207|256 247 238 232 | 276 266 258

; ; 1,000 | 55 | 223 216 21.0 20.5| 253 244 235 229 | 273 263 255
* Lower RPM may give S“ghtly better 2000 52 | 221 204 207 202|251 242 233 227 | 271 261 252
fuel economy. 3000 48 | 219 212 205 200 | 248 239 230 225 | 268 258 249
. 4000 45 | 217 210 203 198 | 246 237 228 222 | 265 256 24.6
« Every MP value has a minimum allowed <go| a1 |215 208 201 196 | 243 235 225 220 | . 253 244
i i 6000 38 |213 206 198 193 | 240 232 223 217 | - 2580 241
RPM setting. Typ'ca”Y |O\(V€St RPM 7000 | 34 | 210 204 196 191 | 237 229 220 215 | - - 238
recommended for cruise is 2100 — 2200  s000| 31 |z208 202 194 189| - 25 218 212
9,000 27 |206 200 192 186 | - - 215 210
RPM. E_Ven lower RPM can lead to 10,000 | 23 | 204 198 190 184 | - - z212 207
detonation (not modelled). 1,000 19 |202 196 187 182 | - = - 204
12,000 | 16 | 200 194 185 18.0
13,000 | i2 - 193 183 177
14,000 | o = - 180 173

15,000 5 - - - 16.9




Module: Engine MP / RPM Limitations
RE_Engine MP RPM Limitations_Engine Roughness Faiuml

G0 min
G5 min

Simulates damage to the engine if MP or RPM linotat are
exceeded.

Current

The module has MP and RPM limitations for
* Maximum Cruise (Lean/Rich) — Continuous operation
* Climb — time-limited operation
» Take-Off — time-limited operation

Any MP or RPM setting above cruise levels will etteally damage/fail the engine.
Engine runs rough/skips before complete failure.

The gauge has a gradual failure model. Time tadalependent on how much the cruise limitations
(continuous operation) have been exceeded.
» Engine will fail almost immediately if Max Take-OMP or RPM are considerably exceeded.
* At Maximum Climb MP/RPM the engine will run for 30in (default).
* Engine will run for a very long time if cruise gatjs are only slightly exceeded.
Damage due to too lean mixture is also gradual.

Note: Strain generated on the engine accumulaistiove, and does not reset if MP and RPM are metlir
to cruise parameters, i.e. it is normal that dutirggflight some “strain” is accumulated.

Needs the following modules:

 "RE_Effect_EngineRoughness" to simulate enginainmrough if severely strained.
 "RE_Effect RandomNumber" required by "RE_Effect_iBeoughness”
* "RE_Effect_Mixture State" to model lean/rich/futth limitations.

IMPORTANT PARAMETERS
Maximum Cruise Parameters: Continuous Operationtations
Lean (weak, best economy) mixture limit: Any miduwan be set at MP/RPM below these limitations.
e <l-- Maximum Continuous MP with Lean Mixture (in Hg> 22
e <l-- Maximum Continuous RPM with Lean Mixture (rpmy 2300
Rich (best power) mixture limit: Engine will be daged if mixture is Lean.
e <l-- Maximum Continuous MP with Rich Mixture (in Hg-> 23
e <l-- Maximum Continuous RPM with Rich Mixture (rpm) 2400
Maximum Cruise Climb Parameters: Time-limited Opiera

e <I--Climb MP (in Hg) --> 27
¢ <I--Climb RPM (rpm) --> 2400
e <I-- Climb Time-to-fail (min) --> 30

o0 Requires Full Rich mixture below 3000 ft AMSL/50f@@lens alt, Rich mixture above.
o Engine will fail faster if mixture is too lean.
Maximum Take-Off Parameters: Time-limited Operation

1. <!-- Take-Off MP (in Hg) --> 29
2. <I-- Take-Off RPM (rpm) --> 2400
3. <I-- Take-Off Time-to-fail (min) --> 3

o0 Requires Full Rich mixture below 3000 ft AMSL/50f@@lens alt, Rich mixture above.
o Engine will fail faster if mixture is too lean.



Suggestions for setting the MP/RPM limitations:

1. Use data from the POH
Example:
American P51D Mustang pilot training manualkip://avialogs.comy

TABLE OF MANIFOLD PRESSURE AND RPM

LIMITS FOR FLIGHT

TAKEORF WAR MILITARY MANIMLIM IVLATIVALL
LA ML EMERGENCY POWER CONTIRUOUE CRUESE
MAMNIFOLD i
PRESSURE &ln &7 N &1 & 45 #2u
RPM 3000 3000 3000 ] 1400

* <I-- Maximum Continuous MP with Lean Mixture (in Hg>
e <I-- Maximum Continuous RPM with Lean Mixture (rpmy

e <I-- Maximum Continuous MP with Rich Mixture (in Hg->
e <I-- Maximum Continuous RPM with Rich Mixture (rpm)>

e <I--Climb MP (in Hg) -->
e <I--Climb RPM (rpm) -->
Climb = Continuous -> no climb limitation

o <l-- Take-Off MP (in Hg) -->
o <l-- Take-Off RPM (rpm) -->
o <l-- Take-Off Time-to-fail (min) -->

42
2400

46
2700

46
2700

61
3000
5

The aircraft will only stand about 5 minutes atetaif power, so you should quickly throttle back to

climb.

This also means that there will be some "straicuauulated on every flight. This is normal, just xebe

times straining the engine short.

2. If no POH/information is available on the aircrafstarting point would be to select likely MP/RPM
values for continuous/climb/take-off which achiglkie engine power % as listed in the table “Typical

maximum power settings” in the power limitationsts@n above.
Or use the “Engine Power Limitations” module rigitay.

Note: Typically either module “Engine Power Limitais” or “Engine MP / RPM Limitations” will be used
for engine limitations, depending on which bestssthie operating recommendations for the aircaoaft,

personal preference.

However, these modules can also both be activeeneiring respecting both power and MP / RPM

limitations at the same time.



Fuel-Air Mixture Control / Leaning MIXTURE

Module: Mixture Lean Limit
RE_Mixture Lean Limit_Engine Roughness.xml

Module: Mixture Rich Limit
RE_Mixture Rich Limit_Engine Roughness.xml

Engine will run rough/skip if mixture is too leaor, too rich. No damage is generated though. If unéis
returned into the correct range the engine willnres smooth operation.
Lean limit is the mixture setting for best fuel aoony (and should be close to peak EGT by default).

Needs the following modules:
 "RE_Effect_EngineRoughness" to simulate enginainmrough.
 "RE_Effect RandomNumber" required by "RE_Effect_iBeoughness”

Typically the parameters of these modules do nedl ra&ljustment.
If you wish to change the performance of these resdilhough, have a look into the .xml files.

Module: Full Rich / Rich / Lean (Weak) Mixture State
RE_Effect_Mixture State.xml

This module is needed by other modules to modeiurexdependent engine damage.
Determines whether mixture is Full Rich, Rich oahe
If this module is not loaded the mixture will bensidered to be “Full Rich”.

Typically the parameters of this module do not negdistment.

LEANING INSTRUCTIONS

For Full Rich / Rich mixture, best power:
* Below 5000 ft* density altitude set the mixturedevo full rich (100%) for take-off and climb.
* Above 5000 ft* density altitude, and at any alteudr cruise power settings, the mixture can be
leaned until the engine runs smooth.
o0 At most, mixture should be leaned to best power
* Leaning for best power:
0 Fixed pitch props: Lean for maximum RPM.
0 Lean for maximum EGT (below lean cont. power), #mneh enrich for 50 — 100 °F EGT drop.
o Often you can determine best power by engine sound.
o Fuel flow meter can help in setting the right mretas well.
0 May need experimenting. Power is indicated in ttegUs Panel (Engine Power module).
* FS2004: “Auto-rich” in the realism setting autoncatly adjusts the mixture for best power.
0 Nevertheless, the mixture lever has to be advata@80% (“Full Rich”) for take-off and
climb.
For Lean (Weak) mixture, best economy:
» Lean till engine runs rough, then slightly enriohstnooth operation.
* Lean to peak EGT.
* Lean to fuel flow specified in the POH.

* Actually, RealEngine requires full rich mixturerfhigh power operations below 5000 ft densitytadte or
3000 ft true altitude AMSL, whichever is lower.

High ambient temperatures increase density altitude

As a rough guide you can use the following equiveds (for dry air):



> 45 °C at 1000 ft AMSL
>5000 ft density altitude is reached at > 38 °Ca0 ft AMSL

> 27 °C at 3000 ft AMSL
Note: The engine may have lower than expected pednce if density altitude is higher than truetadte (i.e.
air density is lower than expected).

GENERAL RECOMMENDATIONS FOR LEANING
http://aviationinspection.com/engine-inspectionsfait-engine-operation/

http://www.lycoming.textron.com/support/tips-advieey-reprints/pdfs/Key%200perations.pdf
General guidelines from Lycoming technical notes:

Normally Aspirated

Fixed Pitch Prop  Variable Pitch Prop SUSEEEEe ILHESEN e
Start and Taxi Full Rich* Full Rich* Full rich Full rich
Take-off Full Rich* Full Rich* Full rich Full rich
Climb Full Rich* Full Rich* As per POH Full rich
3 Lean to maximum Lean to 100 °Frich of Leanto 100 °Frich of 125 °C rich of peak
Cruise Best powe RPM peak EGT peak EGT TIT
Cruise Best Ll t'l.l rou_ghness, Lean to peak EGT Peak EGT, Below 65% Peak TIT
Economy then enrich till smooth
Descent Lean, rich enough so engine runs smooth
Landing Full Rich* Full Rich* Full Rich Full Rich
Why Lean?

* Improved engine efficiency.

» Greater fuel economy (i.e., minimum specific fuehsumption) and longer range.
* Smoother engine operation — saves engine accesangkeengine mounts.

* Longer spark plug life, less fouling.

* Reduced maintenance costs, reduced operating costs.

* More desirable engine temperatures while operatirgguise altitudes.

When to Lean?

» Lean anytime the power setting is 75 percent & &sny altitude. Damage to the engine will not
occur from leaning at these power settings.

* Maximum leaning at higher than cruise power sestiogn lead to detonation and/or preignition and
possible engine failure.

* Return mixture slowly to full before increasing pavgetting.

* Leaning past peak EGT is not recommended.

» Use of carburettor heat enriches the mixture. Ra-tae mixture after application of carb heat.

* Forlandings at airports below 5000 feet densitijuale, adjust the mixture for descent, but only as
required. You can’t go wrong if you keep the engmening smoothly!

» Before entering the traffic pattern, go to fulliric

* Above 5000 ft density altitude, for non-Super/facharged engines:
» At high altitude airports, lean for taxi, take-affaffic pattern entry and landing.
» Startup and Taxi: Lean at 1000 RPM until RPM petien enrich slightly.
» Before Takeoff: Go to full throttle and lean mix¢uior smooth operation and increased power.
e Climb:
0 Fixed pitch prop: lean to maximum RPM and thenamslightly.
o Variable pitch prop: lean to engine smoothness.
o With EGT gauge: lean to +100 degrees F. on thesiad of peak (may not be accurate in FS).
» Super/Turbocharged engines typically require FidhRnixture during take-off and climb.



Module: SPARK PLUG FOULING SPARK PLUG FOULING

Spark plugs may foul due to carbon or lead depd®tsgine is idled for too long (a few minutes).
Leads to loss in maximum power of the engine.

Idle the engine at 1000 — 1200 rpm.
Before take-off perform a proper run-up! This valso clear the spark plugs if they have fouled.

Run-up:
* 1700 rpm, or as recommended by the POH
* Check both magnetos for appropriate RPM drop
» Check prop governor for proper operation (if constpeed prop)
» Check carburettor heat (RPM drop)

Needs the following module:
 "RE_Effect Engine Max Power Loss_v10.xml’

Typically the parameters of this module do not negdistment.
However, if the plane can not be idled at 1000 80l'pm, or if the run-up can not be performed 4880
rpm, e.g. if brakes are not strong enough, you wayt to change the parameters in the .xml.

AVOIDING SPARK PLUG FOULING
http://www.lycoming.textron.com/support/tips-advieey-reprints/pdfs/Key%200perations.pdf

* Itis not good practice to idle an engine below@B®PM at any time.

* Engines should be idled between 1000 and 1200 R .will also allow for efficient engine warm-
up

* Avoid prolonged idling on the ground

» Avoid power-off descents

* Lean out during cruise

If in doubt about the power output, a brief, smdodhthrottle check is recommended.

Notes on shock cooling of cylinder heads (not imp@ated in RealEngine due to poor CHT model, btedis
for info).

» Power off let-downs should be avoided to avoid &mling of the cylinder heads.
* CHT change should not exceed 50 °F per minute.
» Shock cooling can lead to spark plug fouling anchdge to the engine.
» To avoid shock cooling:
o Accomplish descent power reduction in several steps
Maintain at least 15" MP
Set RPM at the lowest cruise position
Keep descent to below 1000 fpm
Leave mixture lean during descent, and enrichgastigh to keep engine running smooth

O O O0OOo



Module: Cylinder Head Temperature (CHT) Limitations
RE_CHT Limitations_Failure.xml CHT LIMITATIONS

Simulates engine failure if CHT limitations are egded for too long.

Note: The effect of operating conditions (powervttiaps, airspeed, mixture, ambient temperatutg ea
CHT seems to be poorly implemented by FS, so tlmdute will probably not help in managing the engime
a very realistic way.

You may test, and if you don't like it, just tutroiff.

IMPORTANT PARAMETERS

* <I-- Max Allowed Cylinder Head Temperature F --> 504
e <I-- Time-to-fail (min) --> 5
Note: Timer slowly counts down if CHT is within litations.

http://www.lycoming.textron.com/support/tips-advieey-reprints/pdfs/Key%200perations.pdf

Heat is enemy #1 of the engine

Keep CHT within the green band, typically 150 °Fa °F.
Keeping CHT below 400 °F is recommended for bestclife.
Control CHT:

» Enrich the mixture

* Adjust cowl flaps

* Reduce power

During climb:

* Climb at higher speed (lower fpm)

On the ground:

» Make runups thorough, but as brief as possible.

* Avoid overheating by keeping ground operations toidmum. Park and complete runup into the

wind.
» Cowl flaps should be open for all ground operations

Module: Oil Temperature Limitations OIL TEMP LIMITATIONS
RealEngine_Oil Temperature Limitations_Failure.xml

Simulates engine failure if Oil Temperature limibats are exceeded for too long.

IMPORTANT PARAMETERS

» <I-- Max Allowed Oil Temperature deg F --> 245
* <l-- Time-to-fail if Oil Temp is exceeded (min) --> 5
Note: Timer slowly counts down if Oil Temperatusenithin limitations.

http://www.lycoming.textron.com/support/tips-advieey-reprints/pdfs/Key%200perations.pdf

Typical green band 120 245 °F (recommended 16526° R).



Module: Gear Overspeed GEAR DVERSPEED
RE_Gear Overspeed_Failure.xml

Extended ! Operation Speeds

Generates gear failure if Vle (gear extended) or(gear operating) speeds are exceeded.

The module actually generates a complete failutb@hydraulic and electric systems.

Unrealistic | know, but let's say the hydraulicenrupture due to the gear stress, stuff staftg &mound, and
creates a short in the electrical system.

Now, this should get the pilot's attention ;-)

Make sure you know how to extend that gear manually

Note: The flaps will not be operational either...

Needs modules
"RE_Effect_HydraulicElectricalFailure".

IMPORTANT PARAMETERS

Gear Limitations
o <l-- Maximum Gear Extended Speed Vle (KIAS) --> 810
» <l-- Maximum Gear Operation Speed Vlo (KIAS) --> 08l

Module: Flaps Overspeed FLAPS DVERSPEED
aps Stage

RE_Flaps Overspeed_Failure.xml Full Flaps

Generates gear failure if Vfe or Vfo are exceeded.

The module actually generates a complete failutb@hydraulic and electric systems.
Note: The gear will not be operational either...

Flaps failure may also be asymmetric.

* You absolutely need pedals or at least a twist legogstick to survive this. More a gimmick than
realistic | believe. If you don't like it just detaate the module
Effect_Asymmetric Flaps Failure_v10 in the panel.cf

Needs modules
"RE_Effect HydraulicElectricalFailure"
“RE_Effect_Asymmetric Flaps Failure_v10.xml” Rewpd for asymmetric flaps failure.

IMPORTANT PARAMETERS

Flaps Limitations
» <I-- Maximum Flap Extended Speed: Stage 1 Vfel &JIA-> 140
o <l-- Maximum Flap Extended Speed: Full flaps Vi&2AS) --> 95

* <I-- Maximum Flap Operation Speed: Stage 1 ViolAE) --> 140
» <I-- Maximum Flap Operation Speed: Full flaps VIigdAS) --> 95



Troubbleshooting
1. Whole or parts of the status panel are blank.

Verify the entries in the panel.cfg are exacety/they should be:
a. Best is you copy the [Window Titles] and [Wind¥W|] entries from the readme.
b. Check that the numbering of [Window Titles] Windé¥=RealEngine... and [WindoW ]
entries are the same and consecutive with otheyegau
c. Check active gauges in the [Windg¥] entry are numbered consecutively.

2. Plane starts with engines off when it should beosmloes not start.

Try the following:
a. Try an engine start
b. At high (density) altitude airports pull back théxtare lever some before starting.
c. Look in the aircraft Realism Settings/Failures (AlMenu Aircraft/Realism/Failures) if engine
failure is turned on — turn off and restart. Somes that seems to happen.
d. Reload the aircraft
e. Reload the flight

3. Plané does continue to spin to the ground aftesgmmetric flap failure, although you have hit the

reset button in the status panel.
That's the way it is. Tough world. Don’t fail yotlaps. ;-)

Miscellaneous

The modules have been developed and extensivegdtaesth FS2004, but work in FSX as well.
Most modules of RealEngine only work with pistoryiee aircraft.

Credits

Doug Dawson: Freeware Sound Gauge_dsd_xml_sound@igexmls3.zip at flightsim.com) for
flaps and gear failure sounds.

Asymmetric flaps failure: Idea by A2A Accusim.

Power loss effect: TooLowGear http://www.fsdevelopem/forum/showthread.php?t=16339
Roughness effect has been inspired by Warwick €ar@ee Bee Model Z / effect by Robert
Sandersonhtp://www.flightsim.com/kdl.php?fid=99404

Brett Henderson for testing in FSX and for suggesé way to implement individual failures for the
engines of multiengine aircratft.

http://www.sim-
outhouse.com/sohforums/showthread.php?t=23054&B8@8viewfull=1#post400009

License:

| have spent a lot of time creating this packageplease respect the following rules:
This product is freeware.

Use in freeware products or for personal use:

You may use the whole or parts of any module oflRegine, and modify as needed, for your
personal use and in products distributed as fremwar

If you use whole or parts of any module, even medjfl request that you give credits to its use and
the author (tesonl, me ;-) in the readme and doctatien of your product.

Commercial products distributed for profit (paywatenationware, ect.):

No use of the whole or of parts or of any modul®e&lEngine, whether modified or not, is allowed
in products distributed for profit without my priauritten consent.

Upload of the whole package is only allowed toftiilewing sites:

www.flightsim.com




* www.Sim-outhouse.com

* www.avsim.com
These sites are my “home” on the net, or | haveived great help or had a good time, and this isvay of
supporting them.
Exceptionally, upload is allowed to sites whosemianguage is other than English

Change log

Version 0.3
Version 0.4
Version 0.5

Version 1.0

Old version. Possibly not fully functional. Do nage!

The correct version is v1.1 (I hope...).

| simply picked the wrong zip archive during upldadlightsim and Sim-Outhouse.
Sorry to those who downloaded v1.0!

Version 1.1

Upload of the correct version that should have bde®. The .xml modules are labelled _v10.

» Some cosmetic changes to all modules.

* Mixture State: During take-off and climb mixturencaow be leaned to rich either above 5000 ft
DENSITY altitude (added) or 3000 ft TRUE altitudehichever is lower); At lower altitude the
mixture lever has to be in full rich (100%) pasitifor high power operations like take-off and dim

* Power, MPRPM: Progressive sensitivity to Power/om@tand MPRPM/mixture limitation excess.

» Added separate failures of all engines of multiaedircraft.

If you have questions/comments you can send me atRM flightsim.com forum board.
http://forums.flightsim.com/vbfs/member.php?u=29126

Hope you like it.
And keep an eye open for an emergency landingsad times.

Gunter (tesonl)
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