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ABSTRACT

The purpose of this study was to measure performance changes which may
occur when Army personnel, wearing complete operational/combat flight clothing
and equipment, fly a Light Observation Helicopter during periods of high ambient
temperature and humidity. Important relationships were found between physiolog-
ical changes and crew station environment. An equation was developed to quantify
a hypothetical relationship between performance, environment and physiological

changes.






















Fig. 1. PROTOTYPE OF OH-6A LIGHT OBSERVATION HELICOPTER
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1. Previous studies by Hornick (5), U. S. Army (14) and others report
that measures of pilot flight performance (aircraft heading, altitude and airspeed
control, navigation, etc.) indicated that there were no effective performance decre-
ments or indications of fatigue during flights up to four hours duration, in a low-
altitude high-speed flight simulator (operating with an assumed constant cool room
temperature). These simulator flights also exposed the pilots to random gusts and
vibrations up to .4RMS G and 1-12 CPS.

2. Trial flights of one to two hours in the prototype OH-6A before the
start of the study indicated that pilot performance (P;) seemed to level off within
one hour.

3. The pilots' physiological responses were not expected to change
significantly from the normal classical form during cool flights; i.c., some devia-
tions at the beginning of the flight, then gradually returning to a normal state.

Two-hour PM flights were selected to enable ample time for physiological
changes to occur, as has been demonstrated by studies of Hendler (4), DuBois (2)
and others. These flights werc to be completed during the hours of 1000-1600 to
utilize the period of highcst temperatures (WBGT > 85°F) in the Fort Rucker arca.

Pilot Performance and Physiological Observers

During each flight two observers (usually non-pilots) obtained simultancous
pilot physiological and psychological performance and crew -station environmental
measures. They also assisted in the instrumenting and weighing of the pilots on
the ground, and conducted post-flight pilot debriefings. (Appendix D provides copies
of forms used by the observers to log pilot performance data.)

They were required to closely monitor the pilot's physiological condition in-
flight; primarily because no safety pilots were used during the flights and because
inflight heat-stress exposure could not be accurately predicted. The following
predetermined pilot physiological safety limit criteria were applied to determine when
it was necessary to cancel a flight:

1. Any heart rate above 140.

2. If heart rate at takeoff was less than 100, the flight was to be termi-
nated if the heart rate increased to 120.

3. Any rectal temperaturc excceding 100.5°F.

4, If starting rectal tempcrature was less than 99.5°F, the flight was to
be terminated if the temperature exceeded 100.0°F,















Fig. 6. MEASUREMENT OF HEART RATE
(Above: Physiological observer viewing port-
able oscilloscope. Below: Mounting of skin
thermisters for measurement of heart rate.)
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APPENDIX E

MOUNTING OF MOVIE CAMERA ON AIRCRAFT STRUCTURE

Fig. 1IE. MOUNTING OF MOVIE CAMERA ON AIRCRAFT STRUCTURE
BETWEEN THE PILOT AND OBSERVER SEATS
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APPENDIX I

MEASUREMENT OF GROUND LEVEL WET-BULB, DRY-BULB
AND GLOBE TEMPERATURES

Fig. 11. TEMPERATURE STAND USED TO MEASURE GROUND LEVEL

WET-BULB, D%ﬁ&fﬁﬁg\ﬁaflnﬁﬁkfﬂ\wli RATURES (OF)
61
































































During the planning for the study, the ground-target slant ranges were calcu-
lated to be two to three miles for detection and less than one mile for identification,
at 800 feet absolute altitude.

Fig. 1Q. AERIAL VIEW OF TARGET
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