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Abstract. An descent maneuver initisted by pilots shortly after the onset af the decompression re-
cognition was devdoped for subsanic, supersanic and hy persanic cruisers. Among ather findings, the tinoes when a
Fmﬂgﬂaﬁhkupﬂnﬂdh:ﬁhﬂh:ﬁnmﬁﬂuﬁdﬂﬂﬁ:ﬁddﬂmhﬂm cahin altitude reached are sstin-
ated. An airplane descent aerodynamic model was incorparated for highespeal and low- spead high- drag emergency
descents. Airpline cabin atnsosphere is assunsed to be isothernial The environmental stnaosphers & sinubted using
the NLPAM nandinear atniospheric model valid up to 47 geopotential kilimeters. Rapid and slow decompressians at
several discrete auising altitudes ranging from 12 to 40 kna and varying pilot reaction tinees in indtiating the emer-
gency descent were sinubied. The nain motivation for this work was to estimate finmes and abtitude a cabin reaches
during depressurization for various flight conditions. This naodel can be utilized in optiniizing the emergency -demcemt
piloting tachniques, calulating oxpgen suppli=s, avaluating aemomedical facinrs, estimating harmful exposures to kow

pressures, and for other impartant highe-altitude aircraft operations.
Eeywords: aircradt du:u:rqr-mﬁnn, EETgENCY dem e, atmspheric mndals, limiting aircraft air:paad:, unsieady
descent, aviation regulstory limits, time of weful consciousness, supplemental mopgen.

1. Trtroduction

The rik of high-alitude airplanes, orbital and subor-
bital spaceplanes, and spacecrafi decompressions poses
a great risk to the crew and passengers as well & for an
aircrafis atructural integrity. Fulure Supersonic Trans-
port (55T) and extreme-altitude hypersonic transport
(HET) will be expoded to extreme [space-like) emviron-
mental conditions The Anglo-French Conconde and the
Soviet/Russian Tupelev TU-144 commercial tramport
55Ts operated succesafully at altitudes between 50, 00
arsd sl fi. There will alwans be a risk of cabin decom -
pression caused by human Lfe-support syilem equip-
mvent failures and stroctural failures (Macarthar 19494),
miere-meteorite impacts (Whipple 1963), uncontained

engine damage (eg., blade separation), etc. In fact,
the early jet-age [19505%) was plagued by catstrophic
structural failures and explosivel mpid decompressions
at high altitudes (Macarthur 1994). In the case of ex-
plosive and rapid decom pressions, the aircrafis cabin
will equealize with the ambient presure before the flight
crew can initiate an emergency descent [ED). However,
in the case of dlower decompressions, the ED dynamics
plavs an important part in the local cabin-atmosple re
evolution. Hence, to sccount for all important tempaoral
effects during aircrafi decompressions, the aircrafis ED
flight mechanics mustabo be considerad

The purpose of this reseanch paper i3 b present a
sirnple and wseful al gebraic model ofairerafi decompression
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