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High altitude parachute operations
- Aeromedical considerations
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High altitude parachute operations are practised by most modern armed Torees, Such operations
are uswally Fligh Alteode High Opening (HEAHCYH) jumps or High Alfitede Low Opeming (HEAT D)
jumps. Each of these types of jumps have important aeromedical implications for safety of the
man and suwecess of the mession. This paper reviews the aeromedical considerations of such
aperationg with reference o selection and training, pre Jump requirements, actual parachute
aperations, axygen system requirements and medical support for such aperations.
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e World Woar 1], the availabilins

of highly specialised air defence

systems fave far omtstepped the
ability of a large transport foree o evade
thiere. Mome-the-less_with the developments
o the cguipment and Lechnigues it is now
possible toundertabe 4 single aireraft sneak
mission and drop small groups of barttle
ready soldiers from extremely high altitudes
They then either free fall 1o low altitudes or
manuvally open the high performancs
canupics at the point of drop and 1y 1w
distant destinations. This military form of
skydiving is called Combar Free Fall
Parachuting. “Winged [light™ from high
altitudes offers another potentialls
clandestine method of delivery of speeial
force units into eénemy territory often
govering a stand-off distance of upto 20-25
km. The open-ended cell construction of the
Ram Air Canopy. which such unis ma
meorporate. imparts i1 with true acio-
dynamic capabilitics, and a plhide o descetit
ratier ol 301 with s Torwand speed of about
22Rhmeds Acrial reconmarssance or artillers

29

spotting by a tesm ol paraliroopers [ronm jus|
inside the border, avording radar detection
is alsoa possibility A tandem backpack of
s{puErs mam and reserve cam air |1::IF'I:1L'||H|'L'
15 used for high aliitude combat Tree full
parachuting,

High Altitude High Opening ] LA LO)
and High Altitude Low Qpening (H1ALLY
combar free fall techniques from altitudes
of 9,144- 1668 m are the current combat
parachuning techmigues being followed world

wide

Aeromedical concerns and personal
protection,

I P05 L Col Withiam Lovelace at Wirighi
Field USA was the: fiest physician to
undertake a study on acramedical aspects
of operations of parachutes at high altitudes.
Atanalttude of 12252 m. he encountered
a temperature of <70 deg O amd was within
10 seconds of death, bot swas saeed doe o
the supplemental oxvien e had carraed, The
extremely hich canopy opening shock “drove
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the breath from his longs and consciousness
from his mind. [t ripped away the leather
plove causing injury 1o his lefl hand, At
GUY6 metres he regained consciousness and
landed in o wheat field sulfering from
‘oxveen starvation” “severe shock” and he
had a “frost bitten” left hand [1]. The
physiological costs ol his experiment
continte 1o be the basis for acromedical
concerns of high altilude parachuting even
today.

hese neromedical aspects are discussed
under the following broad headings:

¥ oselection amd pround tramming

Y Pre-pump considerations,

* High altitude parachute operations
#

High altinude parachute oxvaen
requirements and equipment

* Medical support and action

Selection and ground (raining

A nmight time mission of paratroopers
jumping from very high altitudes is
associaled with tension, abandon, loneliness
and continual and unconditional readiness
lo risk ane’s life. The whele provess of a
para - drop requires bursts of concentrated
encrpy, Studies have shown that parachute
opening e, time of ripeord pull is cleari
the time of greatest tachycardia [2].
Maintenance of stability and control during
free fall requires fine adjustments of body
position. The total muscle work done during
free fall, with full combat equipment, is high
and exsentially 1sometric. In addilion, most
mjuries in parachuting are orthopaedic in
nature and oocur during landing. Foreign
studies have reported injury rates of military
and sport parachuting to vary between

Indd. I, Aeraspace Med. 1) (2} 19%

0. 14% and (0. 22% respectively | 3|, Theretore
demands of physical fitness and
psychological stability for combat free fall
are high and proper selection and ground
traming are of prime impaortance.

Presently candidates for combat fiee fall
are drawn from experienced army
paratroopers. Prior toinduction into traiming,
tor HAP operatons, these men undaergo
Decompression  Chamber  Toesling
Successtul completion of o simulatel
hy posida profils (oo masimum altitude of
HHO58 metres with 30 anin  prior de-
mitrogenntion 1s mandatory. The first part of
such decompression testing runs includes an
gar clearance lest wheee comrect performance
of valsalva manoeuvre is demonstrated.
Though these personnel report for
acromudical filness testing only, a short
lecture un the seromedical aspects, frst aid
and persoual protection is also given to them.

Pre jump considerations

Selfimposed stresses - Inaddition o normal
mission planning, supervisors need to pay
due attention to faclors exaggerating the
effects of altitude exposure. These include
tatigue, improper dicl, poor physical fitmess,
alcohol and tobaceo use and all of these are
likely to inerease in an actual combat
scenario. Rising earlier than normal in the
marning causes the greéatest drop in
performance. To avoid fatigue during
training, personnel need to be rotated soas
to obtain enough sleep and rest. Simple
silting exercises can reduce fatigue hy
stimulating circulation and relaxing muscies.
These also help in preventing parachute
operring and landing injuries [4],

Coordination with atrerew and emergene
excape: Military transport aircraft offer 4
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safe means of transportation and & stable
jump platform for the parschutist. However,
there is alwavs a chance that an emergency
exit from the aircralt may have to be
undertaken. Since majority of parachutists
are army PL‘F[\'H[HL:'E making adecision o
il out of a disabled wrerall on the ground
o eress from an airerall following a foreed
landing must be calenlated, brogled and
practised as an exercise specilic to the type

b arcratl.

High altitude parachute operations
A combat free fall paratrooper 15 sequentially
exposed 1o diverse temperature conditions
during a single jump. These mclude the pre
embarkation conditions on the ground, the
relatively comlurtahle and controlled
confines of the airerafl, and the extreme cold
of high altitude with temperature of -33°C
at 30000 1o 40000 fecr alutde | 5], High
altitude operations {especially HAHU
require the jumper 1o dress for prolonged
exposure to the outside cold environmen
['he clothing includes inners. overall shoes,
gogeles, gloves and helmel, However. the
many layers of warm clothing and extra
equipment are nol conductive 1o heat
exchange inside the areraft. Additionally,
perspiration greatly increases the chances of
frost bites and hvpothermia upon exposureg
to altitude. A possible solution to this
paradox 15 to advise 1l SNEES 10 Wear
optimally lavered prolcctive clothing
depending on the ambient comditions, In
addition aircrew should boe advised to keep
the cabin as cold as possible. During free
Fall frimt 35000 1010000 feet sltitudes. the
air density is low and the component of drag
is small therefore the true air speed al
terminal velperty s gh. reaching about 100

misec. Expert free fall pur;:cinnihla Ik
advantape of the high air flow 1o achicve
contridlud free fall by repeatedly maodityvang

the posilien of their lmbs. During o doee

vertical speeds can reach upte 200 kaph

creating o strong dynamic pressore head

I;'n'_‘._r_'u_'rl}. securcd clothing and use ol _-.'.i‘-j"L'.h'w
and helmel o protect the eyesand cars s an
essential regquirenient. Low air density and
a high terminal velocty are also Bahle 1o
generate very high parachute opening shocks
(POSY 3] However the design al the ram
air parachute ingorporates a shder reeting
svatem which prolongs the canapy
deplovment time and reduces the PO o
within tolerable limis, At the same time the
high descent rates ol the canopy deployment
can be reduced near the ground by using Hu
control toggles as air brakes 1o stall the
parachute. The jumper s able to achieve o
pear stand up landing, thus minimisig

landing injuries

Oxygen requirements and equipment
Crxveen equipment is an integral part ofhigh
altitude parachute operations. [ eonsistaof
pre-bresthing equipment  for para jumps
depending upon the high altitude para
aperations which require the individual to
spend varving amount of time ahove LaOUY
feet AMSI ., the threshold altitude tor
decompression sickness. Based on the
parachutist oxygen requirement chart. pre-
jump de-nitrogenation is resarled 1o
prevent decompression sickness. [00%
oxyvegen pre-hreathing schedule varies
between 30 min for altitudes from 18000 feet
1o 25000 and 73 minutes for operations o
orabove 13000 teet [6].

I'he ony pen pre-breathing console 54

compact, semi-portable system having
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mtegrated oxvpen bottles, flow meters and
valve assemblies. The svstem can support a
maxinum of 6 personnel a1 altitudes upto
3001 teet and delivers 100% oxveen to the
idividual repolators. This unit also serves
1o prevent hiypoxia i flight when the cabm
has been depressocised 1018 secured at a
convenient puint on the floor of the aircraft
and the imdividual hoses are routed 1o the
seated users, At the 2 minutes pre-jump
warning the individual turns on the oxygen
troan the Bail oot bottle and disconnects the
pre=breathing hose, avoiding any break i
the de=nitrogenation process.

The bail out oxypen bottles consists of
two BOR cin’ high pressure oxyvgen eviinders
connected in tandem and charged between
8O0 - 2500 pxi. These are held in a pouch
which s strapped on. The evlinder mounted
regulator - pressure reducer provides a
constant flow uxygen to the face mask via
an econommiser unit. This svstem has an
operating ranpe of 010 35000 feet and can
sustain an individual for about 45 min. The
manual operation of the system allows the
usel 10 ‘switeh -oft” supplemental oxyvgen
after he has descended o below 10000 fee
altitude.

Medical support and action

ILis the policy in some weslern countries
for 4 physiclogical observer having good
knowledge of aviation medicine 10
aceompany in all air dropping Mights above
5486 m. Their duty is 1 monitor the pre
breathing apparatus and deal with any
emergencies/ oxygen equipment malfunction
n flight. 1t is now suppesied that trained
medical officers and medical assistants be
incorporated into the high altitude combat
free fall parachuting leam to undenake 1n

fnd, S, Aeraspiee Med 00§20

heght medical monitorimg

The suppested actions Tor the medical

feam are

Fre = Flight

fal Briceling on acromadical aspects,
especially hyposin, decompression
stckness, car clesrance procedures,
CAYECH s

(hy  Pre- Might medical examination

) Admimstration of nasal spravs

regured.

(d) Assist i donning of helmels | masks
anid advise on prolective clothing

el Pre-thght anspection ol on-board
DXVEZEN Systom,

I - Fligchi

(2) Hook up all crew on oxyeen as per
MIsSION requirement

ib) Start pre-breathing when aircrafl is
above 437 m

icy Manitor all paratroopers lor any
phvsiological etfects:

id) Tollow the time waming prior Lo bail
our.

fe} Checkchange overto bail vut ssyvien
{1 Assistinexir
Posr Firehr

ta) Coenlinue oxygen for inflight persoimel
till below 3048 m

{(b) Post flight check of paratroopers
cspecially for delaved otitic
barotrauma/delayed decompression
stckness and injuries,
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Conclusion

Combat Free Fail parachuting involving
HAT.0) and HAHG 15 a specialised branch
alpara juenping requiring @ fully fit mind in
afully 00 Body. Dike Mying. it is unforgiving
ineven the slightest moment of human error
o equapment malfunction, The aviation
medicine specialist has & vital role to play in
developing and maintaining the life support
cruiprnent and training the paratrooper to
maintain a high level of phyvsical fitness and
combat effectiveness,
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