Heat Stress — A Pilot's Point of View
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THE operating environment in Gur counuy is
unique i that we have all types of terrain, vid.
deserts, plainz, hill tracls and the mighty Himalayas.
The environmental conditions wvary from region 10
region,  The temperature gradients and seasonal
yaratons particularly o North India are of great
“gignificance 1© Military Aviation. The summer las1s
ﬁImos‘l six months a year and very high surface
iarl1peraturas are recorded with peaks in April, May and
June. The months of July, August and September
are hot and humid.

The aperational dictates are such that our Air
Force has a large foree operating in the plains and
desert regions of North India. Therefore. we have 1¢
adapt ourselves 1o operats under trying ronditions of
heat and we are doing =0 successfully, Our agro-
medical experts have conducted uscful research and
made significant contribution towards our undsrslan-
ding on problems of heat and associated stress,

Heat and Aviation

The governing factors in Military Aviation for
successful task accomplishment ale man, machine,
mission, medium, and management.

It is clear, therafore, thal he man-machine com-
bination must be managed in the medium to accom-
plish the mission. A fighter aircraft is basically a8
weapon platform capable of performing verious onpe-
rational tasks. We have come 3 long way since
World War | and the modarn day SuUpersanic aircrafl
are capable of remendous parformance. It calls for
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a very high degree of skill on the parl af the man of the
pilot to make an effective combination with the ma-
chine, The performance level of this combination
suffers when subjected 1o heat stress.  The aireraft on
its own is capable of operating at high trmparature
levels without loss of performance, due to sirides
made in technology. It is therefore clear thal man is
the weak link in the combination,

| shall contine mysall to heat stress encountared
by pilots flying tighter aircraft, 1t is small in size and
the cockpit has a transparent bubble canopy I
not feasible to have a large air-conditioning system
like in a passenger jet. The aircraft s manned by &
single pilot who is expected to perform the following
tasks |

s

{a) Fly in formation for tha operational task
while simultansously performing duties as a farmation
team membar,

{b) Mangeuvrs aircraft skillfully in three dimen-
s1ons.

fe) Mavigate and look around.

(d) Acquire the targst and accurately deliver
the weapon load in a hostile gnvironment.

{e) Kaeep a constant listening watch on R(T.

{f) Handie
manner.

in-flight emergencies in a cool

The cockpit has a maze of instrumanis and
switches which the pilot is required to maonitor and
gperate. He is required to wear protactive  flying
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clothing like pressure suit and anti ‘g’ suit.  The work

load for a pilot in the cockpit is very high and he 5
always at a certain stress level, Heat therefore would

be additional stress

The missions usually flown are either Ground
Attack or Air Dafence,  The Ground Attack role con-
sists of either Counrar Air missions or Offensive  Air
Suppart for the ground forces  The pre-flight briefing
for a ground attack mission takes 40 to 45 minutes
The leader would cover the task snd duties of cach
member of the formation. He would explain the tac-
tics for the sortie Al great length.  The briefing rooms
are not always air-conditioned and In summer thoy

Each pillot in the [or-

got quite hot, sven with lans
Tha

mation must thoroughly understand the bricfing.
pilot's ability to pay attention snd concentiate on the
briefing would be ieduced when it is Lot and

uncomtortable

After briefing, the pilots procesd to the aircraft
at least 15 minutes before start-up. The aircrall are
parked in the open, and in summer, even during tho
aarly hours it is difficult to touch any metallic parl of
e aircraft, as it would bs extramaly het. During
later hours the alreraft parts are so hot that even gle-
vas offer vary little protection.  On entry 1o the cock-
pit, the pilots feel as it inside an oven. They sweat
profusely and 2 high degree of physical discemfort
sets in, These discomforts are ignored to a large
extent because they get busy with the pre-start checks
and procedures. After start-up the formation would
taxy cul 10 tha take off point. In most aircraft, taxy-
ing is done with the canopy closed with no wventilas
tion. In summer months especially when it is humid,
fatigue sets in right away. The time spent an the gra-
und pricr to rake-off is usually 10 minutes. This period
increased 2t times, even Upio 20

is considerably
It is most irritating for

minutes, due to other traffic.
a pilot to wait on the ground in anticipation of taka-
off. swealing away and listening to blaring B/T. An
exparienced pilot would have the patience to wait
whereas an inexperienced pilot would  feel totally
helpless. The sweating is $0 profuse that it pours
down to the eyes and causes irritation. and is difficult
to be wiped off.

The fhrmation weould execute a take off and
sattle down to pre arranged positions  For Ground

a2

Attack mission the aircraft are flown at low lovel @
high spaad. At this altitude the cockpit conditionin
is inadequate and the temperature keeps rising due b
asrodynamic  heating. The thermal discomforts ar
ignored to a certain extent becausa of high work load
Paor visibility due to dust haza, bird menace and turbu
ance rmake the task difficult for anaverage pilot. Th
formation while navigating to the targel is expectod ©
tackle encmy defencas, acquire the larget and acoura
also 1o defens
resburs

taly deliver the weapon load, It has
itselt against  enamy aaerial oppositlon  and
safely back to basae, All these call for a high degre
of skill and efticlency and a pilot under heat strass |
catainly not at his hast,

The formation alter landing would spend abo
10 minutas an the ground, taxying back 1o the disparsi
betore switching off.  This Is one of the most uncom
fortable timos spent in the cockpit.  Pilots are vern
tired, sweating away, and all they want to do s swi
tch off, open the canopy and take off their clothes
The pilots would then return to the brisfing room L
carry out a de-briefl of the mission, which usually
Drenchad in sweal with
cool drinks (C

lasts for about 30 minutes.
dripping clothing they crave for
recuperate,

An Air Defence mission consists of guick alert
interception and air combat, combat air patrol ovar
an area or providing escorts to Ground  Attack
aircrait,  The sortie duration is usually short, A pilot
iz subjected to large accelerative forces during air
combat. Inair defence sorties though the aircrafl
may climb to medium levels, the duration being short,
the cockpit does not have & chance to cool down 19
comfortable temperatures. The recovery phase, lan
ding and return to the dispersal are very similar g
that of Ground Attack mission.

Poace time operational training is vary exhaustive,
Oin sach flying day a pilot averages 2or 3 sorties,
invalving both  Ground Attack and Air  Defance
The supervisory stafi average 3 to 4 sorties a day,
The flying stamina varies from person o person and
over a period of time an experienced pilot easily
copes up with the flying lask and does not feel the
strain, An inexperienced pilot becoemes very tired aftar
two softies a day and therafore the build up in his case

has to be gradual.
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Iy my own experiance | have regularly encounie-
ied cockpit temperarures of B0 to. 56 C and on une OF
two occasions | have even recorded temporatures
upta 70" €. 1 have all alung flewn in the Punjab

aing arnd over the years adapted mysaif to a degree

are hieat has not really bothered ma. | have tound
an instructional sortis, involving circuits and londings,
most taxing.  In tandem seal trainers the rea, cockpit
bas no ventilation et all. The pilotin tha front cockpit
s trying 10 clo his best but ithe instructor in the rear
ockpil is at tha and of his prlience. Cirenit flying 15
yery demanding where adjustments have to be mads
for other traffic,  Thers is a constant harassment due
o bicd monane snd turbulence and the instructor has
to keop talking 1o the trainee. Al this in a hot. un-
bromlovtable cockpit makes one tend 1o lose lempor
articularly whan the trainee in the front is not getting
Ahings right. A very gjmilar situation is encounicred
'uri'ng dual checks 1or air 1o ground iring. The firing
grercises invalve high 'y’ conditions for prolonged
period. | have also tound that, when the mission
ﬁm‘andn are high physical discomtorts are automati-
ally ignored. However, they manifest themsalves
during routine operations like recovery, landing and
torying. | have personally found that the degres

of discomfoit is colossal during the months when
humidity is high, even thaugh the surface temporature

is quire low

The correlation between heat strass and Might
sufety is obvious. The acro madical ecxperls would
daal at lenath about various aspecls al haat stress
and 1ts management. | have 3 few sugnestions 10
ofter. The briefing rooms need to be gir-conditivned|
aircooted.  The flying clathing must b made muore
comfo table. The pilot's enviranment should be
conducive to proper rest by day and poaceful sloep at
pight.  The nutritional status af the pllots should be
maintsined at optimum level for safe and wafficiant
performance.  All these would help in enhancing heat
tolarance.

Conclusion

In a tropical country like ours; heat strass is a
problem that our aircrew are requirad 1o cope with,
The difficulties that a pilot encounters due to heat
have a bearing on his performance and ahility 1o
concentrate. A few suggestions have been ottared 1o
improve the existing facilities so that our pilols
perform better and better.
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