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Measurements of Direct Heat Flux from the Human Body

By Seiiti Naka1, Keiiti HANAwA, Takashi ITo, Shoji Icawa,
Akira Yormoro, Hiromasa KiTa and Syukiti MATUOKA

An unique direct measuring instrument, heat flux transducer, was used to measure
the heat flux from the body surface aera and the value thus obtained were compea-
red with calculated values of heat loss by convection and radiation from the body
surface.

Heat flux transducers and thermister thermometers were placed on seven parts
of the body surface, recording air temperatures. Mean heat flux (M.H.F.) was
calculated by the equation:

M.H.F.=0.14-upper-+0.05-palm+0.07-fore head~+0.175-chest+0.175-
back+0.19-thigh+0.20- calf

Three healthy male subjects were given two tests for each in the wind-tunnel.
In the first test, they were sitting one after another on a chair for 30 minutes each
and then worked on the bicyele ergometer for 20 minutes, work intensity being
kept at 600 kpm/min. and air velocity at 0.1m/s. In the second test, after 30 min.
rest (air velocity: 0.1m/s), they worked for 20 min. on the bicycle ergometer (600
kpm/min.), air velocity beikng ept at 5.7m/s.

Direct heat flux from each part of the body surface changed in accordance
with changing ambient air temperature, and coefficient of correlation between M.H.F.
and the ambient temperature was found siginificant at 0.1% level (r=—0.994,
n=41) at rest and also during exercise (r=—0.805, n=15).

M.ILF. values were from 0.7 to 1.3kecal/m/min. at 20.2~29.2°C during exercise.

Relationship between M.H.F. and calculated heat loss by convection and radia-
tion showed highly siginificant, coefficient, of correlation being 0.937 (n=34) at rest
(exposure to 0.1m/s air velocity) and 0.943 (n=27) during exercise (including
exposures to high air velocity).

Our results showed that the heat loss can be observed easily and quite accurately
by the transducer attached to each part of the body because the value agrees quite
well with the caleulated value and the M.H.F. showed good response to changeing
air conditions (temperature and velocity).
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