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NO SWEAT

Heat Stress problems are due
primarily to ambient climatic
conditions. Heat Stress can signifi-
cantly affect a pilot’s physical and
mental performance.

The potential for Heat Stress
problems is greater in, but not
limited to, locations with high
ambient temperatures; and is also
affected by the aircraft configuration
and situation. Large window panels
permit solar radiation heat to enter
the aircraft interior. This greenhouse
effect can develop interior tempera-
tures typically 15 degrees C higher
than the outside air temperature of
an aircraft parked on a sunny ramp
with the doors and windows closed.

This solar radiation heats
interior objects which are unable to
re-radiate heat back through the
windows.

During flight heat accumula-
tion is worst when hovering for
extended periods without adequate
ventilation.

BODY HEAT

Humans maintain body tem-
perature within a range of about 96
to 99 degrees F.

Through metabolism of food
the body develops its own internal
heat. Due to its large mass, the body
can tolerate minor changes in
ambient temperature and sustain
body temperature for extended
periods of time. The majority of the

energy developed through metabo-
lism of food is dissipated in the
form of heat.

When inactive, or at rest, the
body will reach a comfortable heat
balance. But during physical
activity the production of heat will
increase significantly.

At rest the body produces
approximately 75,000 calories per
hour. (One calorie is the amount of
heat needed to raise the temperature
of one gram of water one degree C).
During vigorous physical activity
heat production will increase rapidly
to over 200,000 calories per hour.

It is critical that the body
adjust to compensate and balance
this large increase in the production
of heat. It does so by releasing heat
to the environment.

RELEASING BODY HEAT

Body heat can be released to
the atmosphere by Radiation,
Conduction, Convection, and
Evaporation.

Radiation is the transfer of heat
through space by radiant energy just
as the sun heats the earth. This
radiation is dependent on the
difference in temperature between
two objects. Heat is radiated from a
higher to a lower temperature
object.

Conduction is the transfer of
heat between two touching objects.
Heat is conducted from a higher to a
lower temperature object.

Convection is the transfer of
heat via liquids or gases that are free
to move past another object. As an
example, the body heats the sur-
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HELICOPTER HOT WEATHER
PERFORMANCE

One of the major factors that
affects helicopter performance
is Density Altitude. The four factors
that affect Density Altitude are
Altitude, Atmospheric Pressure,
Temperature, and Moisture
Content of the air.

ALTITUDE

The greater the elevation of an
airport or landing area, the less the
atmospheric pressure and, the less
dense the air. The less dense the air,
the greater the Density Altitude.
What is the result of operating at a
high Density Altitude? Helicopter
performance is decreased.

It can be seen from the Density
Altitude Chart that, as altitude
increases, Density Altitude increases.

ATMOSPHERIC
PRESSURE

The atmospheric pressure at an
airport or landing area at a given
elevation can change from day to
day - sometimes a very noticeable
amount which, when combined with
other factors, could be significant.

The lower the pressure at a
given elevation, the less dense the
air; the less dense the air, the higher
the Density Altitude and, as a result,
the less performance the helicopter
will have.

The daily and seasonal varia-
tions in atmosphere at a given place
will not have as significant affect on
the Density Altitude as the daily and
seasonal variations of temperature
and moisture.

The Density Altitude Chart is
based on Pressure Altitude, not
indicated altitude.

To determine the Pressure
Altitude at any given place, if an
altimeter is available, adjust the
altimeter reading to 29.92 and read
the Pressure Altitude directly from
the altimeter. However do not forget
to reset the altimeter to the current
altimeter setting if available, or to
field elevation if an altimeter setting
1s not available.

TEMPERATURE

Even when elevation and
pressure remain constant, great
changes in air density will be caused
by temperature changes. The same
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NO SWEAT
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PREVENTING HEAT
STRESS

The negative effects of moder-
ate to severe heat stress can be
controlled through the observance of
several common sense steps.

Workload

Evaluate your workload and
pace of activity. Physical activity
produces heat.

If the work to be done cannot
be avoided, control the pace of the
work. Remember that the produc-
tion of internal body heat increases
dramatically with an increase in the
pace of the activity. Digging ten
holes in an hour will produce more
heat than digging two holes per
hour. Slow down.

Replace water

The body cannot adjust to a
decrease of water. Water lost through
perspiration must be replaced by
drinking liquids. Plan to carry or to
get enough liquids to consume at
regular and frequent intervals.

Clothing
Carefully select clothing.
Clothing protects against solar

“..there may

be a significant
impact on the
ability to
recognize
errors...”

radiation, but can reduce heat loss
via convection, conduction, and
evaporation. Wear loose fitting
clothing when working in direct
sunlight. Headgear such as a base-
ball cap will reduce the heat load to
the head. Light colored clothing will
reflect more radiated heat than dark
colored clothing.

Schedule

If possible change schedules to
accomplish some or all of the work
at night.

Ventilation

When airborme maximize
ventilation. If possible, direct the flow
of ventilated air to parts of the body.

These measures are simple and
effective to minimize heat stress.
However they require some thought,
planning, and discipline.
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INCIDENTS

Continued from page 5

The loss of tail rotor thrust was
due to the tailrotor driveshaft front
segment shearing as a result of the tail
rotor becoming entangled with a
leather jacket that had blown out of
aft cabin.

Prior to the incident, the aircraft
and pilot had been involved with
electrical power line work for ap-
proximately 6 hours that day.

The weather early that morning
was cool. Prior to the first flight the
pilot stowed the jacket on the rear
parcel shelf in the cabin.

Each of the flights prior to the
incident flight had been conducted
with only the pilot's door removed.

For the incident flight the right
cabin door was also removed to allow
the customer unrestricted vision for
that flight.

On climbout a passenger saw
the jacket sucked out the open right

cabin door toward the tail rotor.
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While in cruise with less than 200
pounds of fuel remaining, and at approxi-
mately 5,500 feet Density Altitude the
engine suddenly wound down and an
autorotation was initiated.

The only suitable landing area
was about a mile to the right, requiring
a 120 degree turn. The autorotation
was successfully completed into a
football field. The helicopter came to
rest about 25 yards short of the end
zone grandstands.

Prior to takeoff on this incident
flight the pilot had landed to disem-
bark several passengers and pick up
several others. The pilot expected to
have a brief wait before the new
passengers arrived, and his plan was to
shut the engine/rotor down. The pilot
briefed the disembarking passengers to
remain on board until the engine/rotor
had stopped.

After landing and during the 2

minute cooldown the pilot’s (non-
standard) procedure was to pull both
fuel boost pump circuit breakers as
well as the caution circuit breaker.

Before the engine was shut-
down the disembarking passengers
began to get out of the helicopter.
The pilot tried to control and direct
them, but to no success.

Before the last disembarking
passenger cleared the rotor disk the
new passengers had already arrived,
and were approaching the helicopter.
The pilot now tried to control their
boarding, seat belt buckling, door
closing, and briefing.

With these unexpected inter-
ruptions to his plan, and in his haste
to depart the pilot failed to reset the
two fuel boost pump circuit breakers
and the caution light circuit breaker.

The engine power loss was due
to fuel starvation as a result of both
fuel boost pumps being turned off.
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The HELIPROPS HUMAN AD is published by the Customer Training Academy, Bell Helicopter Textron
Incorporated, and is distributed free of charge to helicopter operators, owners, flight department managers and
pilots. The contents do not necessarily reflect official policy and unless stated, should not be construed as

regulations or directives.

The primary objective of the HELIPROPS program and the HUMAN AD is to help reduce human error related
accidents. This newsletter stresses professionalism, safety and good aeronautical decision-making.
Letters with constructive comments and suggestions are invited. Correspondents should provide name, address

and telephone number to:

Bell Helicopter Textron, Inc.

Jim Szymanski
HELIPROPS Administrator
P.O. Box 482

Fort Worth, Texas 76101




