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Centrifuge training for
ab - intio pilots : Overview

Wg Cdr Harish Malik*

Centrifupe training [or ab-initio fighter pilots and Positive pressure hreathing under +Gz in the
centrifuge, are the two measures introduced since 1998 onwards at LAM, LAY to enhance +Gae toler-
ance of pilots, These measures are likely to minimise the incidence of G-LOC in our pilots. This

paper gives nu overview of the concepts.
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ith the technological sdvancements,
acceleration capabilines of  fighter
aircrafl are contnoafly increasing and

so are +07 exposures o the pilots, both i terms
of its level and duration. The major threat that
confronts every fighter pilot on every sortie - a
threat that can abruply esull in pilot incapaci-
tation, mission compromise, loss of the afreraft
and the loss of life, s G-induced loss of
consciousness (G-LOCY, A musmawh of the
pilot’s G-tolerance with the G-envelope capability
of the aireraft may result in pilot’s incapacitanon
Everyone has & G-lolerance limit, Beth in temms
of peak G (G-level) and G duration, which may
be exceeded with the exisung G-protective
methods, resulting in G-LOC, Thus, loss of
consciopsness  caused by the scceleration  that
securs during arcraft manncuvres is hasically a4
physiclogic problem and the +Gz (and its canse)
connot be removed since it is inherent in flying
high performance atrcrafi
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Dunng the 1982-1990 penod, at least 14 pilot
lives and 18 fighter aircraft in USAF have been
st due o G-lnduced Loss of Consciousness (G-
LOCY (11 During the peried 1982-96, USAF
sxperienced a total of 24 accidents in which there
was d [alality or loss of the aircraft and in which
G-LOC was found o be a caosal factor [2]. The
G-LOC surveys conducted at 1AL [3] and other
counmies [4] revealed an incidence rate of 10
19% in expenenced pilots. A comparison of the
muost freguent canses of G-LOC as found in these
surveys showed rapid G onset, being unprepared,
and performing a poor anti-G straining manceu-
vie (AGSM) appear 10 be common problems:
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conducting Lhgh G wranng for fighter aircrew
ance  Mar 199] which alrorew are
subjecied to high O runs (upto 9 +Ge) [5]. 345

nircrew have so for been trained, The successful

during

completion ol the centnfluge trmming is essential
r'.“ 1!|L'. .'i'Frl_'r[:w n’.'iln\'l.:rlir‘.i.__' 1y qar \l]rl-['rl{'lrl[!r
fighters (Mirage 20000, MiG-29 and Su-30), Both
objective and subpective evidence hos esteblished
that the centifuge waiming s lughly benelici)

ur the pilots

This paper gives an overview of the measures
woancrease the +Gez wlerance of the highter pilots,
which have been introduced i the Indian Air
Porce in the recemt phst

Centrituge Training

Primary mim of the centrifuge raining 15 W
wcrease +02 wlerunee resulomg from improved
skill in performing an ani-G straining manecu-
vre {AGSM). Encouraged by the success of the
centrifuge aining in experienced airivw, 4
capsule of two days of centrifupe lraining in
combination with didactic component on =0z and
Spatial Disonentation for the Sage 1l Alpha
{fighter) pilots was stamed art the Instiute in June
998, All fighter sreraft raming for IAF and
Indian Mavy begins during Swge 11 Alpha at
Hakimpet on Iskra and Kiran Mk 1T arerslt. The
basic principles and experiences relaung o +0z
stress are galned during Stage II Alpha, The main
advaniape accruing {rum the centrifupe (raining
intrndduced al this stage, 15 the learning of comrest
lechmque 1n performing anti-G straining ma-
noeuvie (AGEM) at the
in fighter fying. Laarping of AGSM dunng this
phaze of flying is mportant as G LOC has been
reported to occor in Iskra and Kiran arcraft {3}
GLOC has also been observed in USAF
undergraduste pilol tmining progmme (6] af

miean +07 nf 38 G O-L0OC at low <Gz 15 due

very starl of their career

tn several tactors inclichng no ant- G sul o the

basie trainers, impraper wr non-perfomnance ol the
AGEM, un-initiated stwtus of the popl plot and
one of the two crew in the irainer may notl b
prepared  for the abrupt onset of the +Gz
manoeinvre. Thus centrituge training is likely o
reduce the incidence of G-LOC in these pilots,
It has been recommnended that the pilu'l.uc sl
be centrifuge trnined hefore they experience in-
Might weeelerutions of 4 G oand greater (withou
an anti-C swit} and 5 G oand above with an antd-
Ch sult [4]

The unportunce  of vondilioning
especially weight training is. emphasized during
the course. Pilots are required w do weight
Laimng during the treining and correct way of
performing the exercises s demonstrated. A
physical conditioning programme increases (oler-
ance 1o high +Gz aenal combat manoeuvres,
where an AGSM 15 used, by reducing fatigue [4).
The energeucs of the AGSM i anserobic thy
directly relutes 10 the basis of Aeral Combat
Manoeuvres (ACM).  Therefore, a  physical
copditiening programme thal increases anaeroble
capacity and power Bs considered desirabla Lo
merense ACM tolerance [4].

physical

The pilots are also given centrifuge runs with
the anti-0 suit 50 as o make hem realize the
unportanee of the suit and quantiative enhance.
menl of their +iz-tolerance with 1t The learning
of AGSM will be remnforced by a longer courss
of mwo weeks [Advanced Fighler Acromedical
Inddnctonation Course (AFATC)] as and when they
are selected for Air Superiority fighters, AFAIC
i5 an exhaustive course duting which pilols as
tuken to high +G07 (upte 9 G) as well a5
dlternanng 4 G - ¥ G peaks (SACM), which i
commenswate  with the +Ge profile of air
superionly fghters [3]

fned J Avrospace Med 4302), 199

Puxiliy

PB¢
associs
rrotedt
early f
develo)
AGSM
+r S,
A beg
indoctr
AFAIC
centrify
alrcralt
fighter
conside
(rom il

Conclu

Centrifs
Prrsitive
centrifu
1995 al
pﬂﬂt&;

increase
increase

Ind T Ae

[y —



wmnane o the
mpil pilol and
r may nai be
of the +Gz
g 15 likely 1o
vothese pilots.
pilats shoukd
Xperience in-
sater (withoul
with an onti-

condiioning
asized during
o do weight
srreel way  of
wonstrated, A
wreases (oler-
MANOeUVIeS,
ng foligue (4],
inaerobice that
erial Combat

i physical
mes annerobic

| desirable o

uge runs with
m realize the
tive enhance-
The learning
longer course

Aeromedical
ind when they
hters. AFAIC
ich pilots are

as well as
M), which is
ofile of  air

o 43(2), 1999

Pusitive Pressure Breathing Under +Gr (PBG)

PBG asa methiod of reducing the fatipue
wwocipted wath the AGSM, is the latest +Ge
protection method 7] Centrifuge studies  amil
enrly flight-test data suggest that the fatigue that
develops during high +Gz manoeuvee: with the
AGSM is reduced by sbout 50%, 1e. a 5 w0 9
+Gz SACM 1alerance time is doubled with PHG.
A beginning hias been made at the Instiiute Lo
indoctrinate the pilots undergoing traimng during
AFAIC o experience the PBG dunng high +Gz
centrifuge runs. PBG facility exisls in Su-30
aireraft and will be provided in LCA or any future
fighter aircraft, Centrifuge PBG 1raiming is
considered essentinl to denve maximum benefits
from it in the mrcraft [4]

Conclusion

Centrifuge traiming for ab-iniuo fighter pilots and
Positive pressure breathing under +Gz i the
centrifuge are the two measures introduced singe
1998 at TAM, IAF to enhance +Ge lolerance of
pilots. A physical conditiening programine, that
increases anasrobic capacity and power (o
increase +Gz - duration tolerance, 15 also taught
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to the prints. These measures are likely L maninise
the incidence of G-LOKD i our pilots
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