EASA ATPL(A) - THEORY REVISION

The ATPL Cheat Sheet
040 Human Performance andLimitations

The facts that actually get tested, stripped to the bone: definitions, key numbers,
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. Human Performance and Limitations

Physiology, hypoxia, vision, illusions, sleep and fatigue, CRM anderror.

® TIME OF USEFUL CONSCIOUSNESS VERSUS ALTITUDE

40,000 ft + 15to0 20 seconds

35,000 ft 30to90seconds

30,000 ft 1to2 minutes

25,000 ft 3 to5 minutes

18t0 20,000 ft 20to0 30 min

Approximate, seated atrest. A rapid or explosive decompression roughly halves these times. TUC is the time to loss of
useful action, notthe time to unconsciousness. Values vary by individual, so confirmagainstcurrent teaching.
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MUST-KNOW DEFINITIONS AND CONCEPTS

Atmosphere byvolume: about21% oxygen,
78% nitrogen, roughly 1% other gases.

Partial pressure of agas =total pressurex
fractional concentration (Dalton's Law);
alveolar oxygen partial pressure falls with
altitude even though the 21% fractionis
constant.

Hypoxic hypoxia: too little oxygenreaching the
blood fromreduced ambient partial pressure
(theclassic altitude hypoxia).

Hypemic (anaemic) hypoxia: reduced oxygen-
carrying capacity (anaemia, bloodloss, or
carbon monoxide binding to haemoglobin).

Stagnanthypoxia: enough oxygeninthe blood
butpoorcirculation(cold, positive G, shock,
poorposture).

Histotoxic hypoxia: oxygen delivered but
tissues cannotuseit(alcohol, somedrugs,
cyanide).

Hyperventilation: over-breathingwashes out
CO2 (hypocapnia), mimicking hypoxia but with
normal or high oxygen.

Stages of hypoxia: indifferent, compensatory,
disturbance, critical.

Time of Useful Consciousness (TUC): time from
onsetofhypoxiato theloss of effective
corrective action.

Pressurised cabins are typically held around
6,000 to 8,000 ftequivalent, notsealevel.

Explosive/rapid decompressionis more
dangerousthan gradualbecauseTUCis
shortened andlung barotraumariskrises.

G-forcesequencewithincreasing positive G:
grey-out(peripheralvisionloss), blackout
(totalvisionloss, stillconscious), then G-LOC
(loss of consciousness). Negative G gives
redout.

Theretinahasrods (peripheral, low light,
motion, no colour)and cones (central, colour,
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detail, needlight).

Darkadaptation ofrods takes around 30
minutes andislostquicklyin brightlight; use
off-centreviewing atnight.

Empty-field myopia: in a featureless field the
eyes default-focus short(aboutarm'slength),
reducing distant traffic detection.

Thevestibular system (semicircular canals plus
otoliths) senses angular acceleration (canals)
and linear acceleration/gravity (otoliths), not
attitudedirectly.

Theleans: a slow rollbelow the canals’
detection thresholdis notsensed, so the pilot
feels wings-levelwhen banked.

Coriolisillusion: a head movementduring a
sustainedturn stimulates several canals at
once, causing strongdisorientation.

Somatogravicillusion: forward acceleration
(e.g. takeoff) feels like a nose-up pitch,
temptinganose-downinput.

Somatogyralillusion: a sustained turn feels to
slow or stop, sorolling levelfeels like a turn the
otherway (graveyard spiralrisk).

Black hole approach: over dark, featureless
terrain with only runway lights, pilots feeltoo
high and fly dangerously low.

Middle ear and sinus barotraumais worseon
descent. Decompression sickness (DCS)is a
separate problem: nitrogenleaving solution as
pressurefalls.

Circadianrhythmis theroughly 24-hourbody
clock; the WOCL (window of circadian low)is
theleast-alert period, roughly 02:00to 06:00
bodytime.

Yerkes-Dodsonlaw: performancerises with
arousalto anoptimum, then falls (inverted-U).

Memoryhas three stores: sensory (very brief),
short-term/working (limited), and long-term
(large, durable).



The SHELL modeldescribes theinterfaces
aroundthecentralLiveware (Software,
Hardware, Environment, other Liveware).

Reason's Swiss cheese model: accidents
happenwhenweaknessesinsuccessive
defenceslineup.

Error types: slips (attention, rightintentwrong
action), lapses (memory), mistakes (wrong
plan), violations (deliberaterule deviation).

CRMis the effectiveuse of allresources
(people, procedures, equipment) through
communication, teamworkandworkload
management, not stick-and-rudder skill.
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KEY NUMBERS, LIMITS AND VALUES

Sealevelcompositionabout21% oxygen, 78%
nitrogen;sealevel pressure 1013.25hPa
VERIFY .

Typicalmaximum cabin altitude around 8,000 ft
VERIFY |,

TUC (seated, atrest, approximate, verify):
18,0000 20,000 ftabout 20 to 30 min; 25,000
ftabout3to 5min; 30,000 ftaboutlto 2 min;
35,000 ftabout 30to 90s; 40,000 ft+ about 15
t0 20s.

Sudden/explosive decompressionroughly
halves TUCversus gradual | VERIFY .

Darkadaptationto near-maximumrod
sensitivity takes up to about 30 minutes
VERIFY |.

WOCLroughly02:00to 06:00 body-clocktime;
asleepcycleisabout 90 minutes ' VERIFY .

Adults need about 7 to 8 hours sleep per 24
hours | VERIFY .

Working memory capacityis classically 7 plus or
minus 2 chunks, held forabout 15to 30
secondswithoutrehearsal | VERIFY .

Flying after diving: commonly atleast12 hours
afterasingleno-decompression dive, atleast
24 hours after repetitive ordecompression
dives | VERIFY .

Alcoholis metabolised atroughly one unitper
hour; a commonly cited minimumis 8 hours
bottleto throttle VERIFY .

Unprotected positive-G tolerance before G-
LOCisroughly4to 6 Gdependingononsetrate
andtheindividual | VERIFY .



MNEMONICS AND MEMORY ITEMS

Hypoxia types HHSH: Hypoxic, Hypemic,
Stagnant, Histotoxic (ambient, blood,
circulation, cellular).

Hypoxia hides, hyperventilation hurries:
hypoxia creepsinunnoticed, hyperventilation
shows a fastbreathingrate.

SHELL: Livewarein the centre, surrounded by
Software, Hardware, Environmentand other
Liveware.

Swiss cheese: the holes mustlineup; single
failuresrarely cause theaccident.

Grey before Black: grey-out precedes
blackoutbefore full G-LOC.

Gravic tricks you on acceleration (false pitch);
gyraltricksyouonturnrate.

Yerkes-Dodsoninverted-U: too little arousalis
slow, too muchis sloppy, the middleis best.

DCS signs: bends (joints), chokes (breathing),
creeps (skin), staggers (neurological).
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COMMON EXAM TRAPS

Do notconfuse hypoxia (low oxygen) with
hyperventilation (low CO2); symptoms overlap
heavily.

Blackoutkeeps consciousness; G-LOCisloss
of consciousness. They are different events.

The 21% oxygen fraction does notchange with
altitude; the partial pressurefalls.

TUCis shorter with rapid decompression;
altitude alonedoes notsetit.

Rods handle nightand peripheralvision; cones
handle central, colour, daylightvision.

Use off-centre viewing at night;looking
straightatatargetuses cone-poor central
vision.

Theleans comes froma slow undetectedroll;
distinguish it fromthe Coriolis head-movement
illusion.

Somatogravicis a false pitch-up on
acceleration; somatogyralis a misperceived
turnrate.

Eustachian tube blockage hurts moreon
descentthanclimb.

Aslipis an attention failure with correctintent; a
lapseis a memoryfailure; donotswap them.

Amistake follows awrongplan; aviolationis a
deliberaterule deviation.

Chronic fatigueis not fixed by one night's sleep
thewayacutefatigueis.

The WOCLfollows body-clock(home-base)
time, notlocal night, which matters forjet-
lagged crews.

CRMisresource managementand teamwork,
nottechnical proficiency.



EXAM FIGURES FROM THE SKYSTUDY QUESTION BANK

The ear: hearing and the vestibular balance organs

1 Hearing: the conduction path 2 Balance: the vestibular organs

e——Semicircular canals

(e[ te

D —

Outer ear + canal Ossicles Cochlea (hearing) angular vs linear sensing

Hearing e Balance organs
Sound moves the eardrum, the three ossicles amplify it and the fluid-filled The three semicircular canals sense angular (rotational) acceleration; the
cochlea turns it into nerve signals. Loud noise and age cause permanent otolith organs sense linear acceleration and the pull of gravity.
high-tone loss.
e Equalising pressure o False sensations
The Eustachian tube vents the middle ear. It opens easily on climb but The balance organs are easily fooled without outside vision, so
must be actively cleared on descent, which a head cold makes painful sub-threshold rolls and head turns cause disorientation. Trust the
(otic barotrauma). instruments, not the seat.

The cochlea hears; the semicircular canals sense angular and the otoliths linear acceleration; the Eustachian tube equalises the middle ear, hardest on
descent. Drawn in code.
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Visual illusions on the approach

1 Glidepath illusions: feel HIGH, fly LOW 2 Somatogravic: feel PITCH-UP, push DOWN
All make you fly too LOW: acceleration
® narrow runway

® up-slope

® black hole (night) @
® haze

brain reads nose-UP

inertia
flown tq% 4
'\gﬁ‘a, /g¢
L~ (I felt ‘down’

tilts aft = nose-up
pilot pushes nose DOWN

Runway width & slope e Black-hole approach
A narrow OR up-sloping runway looks too high, so the pilot flies a low At night over dark ground or water with only runway lights, the eye builds
approach (undershoot). A wide OR down-sloping runway looks too low, so a slope lower than the real one, so the pilot flies dangerously low. Use
the pilot flies high (overrun). Cross-check the PAPI. PAPI, a stabilised instrument approach and the radio altimeter.
e Somatogravic illusion o Night visual traps
Forward acceleration (go-around) feels like pitch-up, so the pilot pushes Autokinesis: a fixed light seems to drift after 6 to 12 s, so scan, never
down into the ground; deceleration feels like pitch-down and invites a stare. A sloping cloud or shore-light line makes a false horizon;
pull-up and stall. Fly the attitude indicator. empty-field myopia rests the eyes at 1 to 2 m.

Most approach illusions make the runway look too high, so the pilot flies dangerously low, and forward acceleration feels like pitch-up; fly the PAPI and the
attitude indicator, not the view or the seat. Drawn in code.

Two of the 369 code-drawn study figures inside the SkyStudy question bank. Try themwith the free demo at
skystudyatpl.com/demo.
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FREE WHILE SKYSTUDY IS IN BETA

Keep studying free, while the betais open

Thischeat sheetisbuilt and maintained by SkyStudy. SkyStudy is currently inbeta, and during the
betaeverystudytoolbelowisfreetouseinthe browserat skystudyatpl.com. Thiswillnot always
bethe case:whenthe betaends, partsof SkyStudy willmove to apaid subscription. If youwant the
fulltoolset free, nowisthetimeto tryit.

ATPL QuestionBank ATC Comms Simulator
31,000+ independently authoredrevision Practise IFRradiotelephony call by call, with audio
questionsacrossall 14 subjects, with explanations, andinstant feedback onyourphraseology.

code-drawn figures and spacedrepetition.
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https://skystudyatpl.com/demo
https://skystudyatpl.com/
https://skystudyatpl.com/
https://skystudyatpl.com/atc-comms-simulator

ICAOEnglishTest Pilot Aptitude Training

Checkwhere youstandwitharealistic ICAO Timed cognitive exercises across memory, spatial,
English self-assessment. numerical and multitasking domains, built for airline
selection preparation.

Pilot CV Maker Andmuchmore
Buildaclean, airline-ready pilot CVinyourbrowser, Aviationweathertools, afree demo question bank,
free. study guides and the rest of the free tool family.

- Onpaper? Scanto open SkyStudy and every
E 4 free tool onthis page: skystudyatpl.com
c

Foundthisuseful? Share the cheat sheet unmodified with your study group orforum of choice. Andif you are
reading this on paper or PDF: the web version at skystudyatpl.com/atpl-cheat-sheet addslight and dark themes,
quiz mode and tap-to-expand abbreviations.

Copyright SkyStudy. Independently authored ATPL revision aid. Not affiliated with EASA orany CAA. Free to share
unmodified. SkyStudyisinbeta; free accessto the full toolsetis abeta offerand will not always be available.
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