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= Abstract =

Steady-state body insulation was measured in 4 women di-
vers during rest and exercise for 3 hrs in water of critical
temperature,

The average critical water temperature of the subjects was
16.5+ 1. 2(SE)C with suits and 28,8+0.4C with swim
suits. At rest, the total peripheral insulation of the subjects
was higher with wet suits(0.499+0. 039(SE)C  (kcal /hr -
m?) than with swim(0. 156+0.015) by about 0.3437C_(kcal
/hr - m?), a value significantly greater than the physical in-
sulation of the wet suit (0.12C /(kcal /hr - m?). With
exercise, the total insulation declined as an exponential
function of the exercise intensity in both wet suited and
swim suited subjects, the effect being more pronounced in
the later. In wet suited subjects, the extra-insulation due to
wet suit decreased from about 0.28°C (kcal /hr - m? at rest
to 0.12C (kcal /hr - m®) at exercise levels above 200% of
the resting metabolism.,

These results suggest that in resting subjects immersed in
cold water the overall thermal InsulAtion is dramatically in-
creased by wearing wet suits not ¢nly due to the physical
insulation provided by the suit itself, but also due to more
effective physiological regulation of peripheral circulation,
The later effect of the wet suit is lost during exercise.

There practical significance of the finding is discussed.
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Table. 1. Physical characteristics of divers
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. Age Height Weight BSA® SET®
Diver No.

(yrs) (cm) (kg) (m?) (mm)

1 41 167 52.5 1.57 4,95

2 31 152 52,0 1,46 5.58

3 36 156 57.0 1.55 9.50

4 38 155 53.0 1.49 6.53
Mean 36.5 157.5 53.6 1.52 6.64
SE +2.1 +3.3 +1.1 +0.03 +1.01

a . Body surface area

b . Subcutaneous fat thickness
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Fig.1. Comparison of the critical water temper-
ature (Tew)in 4 divers with swim suits and wet
suits on.

Each symbol represents an individual diver.
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Fig. 2. The average time course of rectal tem-
perature, T (top)the mean skin temperature, Ts
(middle) and metabolism, M (bottom) of 4 divers with
swim suits and wet suits on while resting in water
of critical temperature (T y). Values are meantS.
E. Stippled area represents the mean =S. E.

of Tcw(hence Ts)for sujects with s wim suits on.
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Table 2. Steady-state body temperatures,

temperature(mean of 4 divers+SE)
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Fig. 4. Total peripheral insulation (I ) and body
tissue insulation (I ,ogy) of 4 subjects with wet suits
on, measured during the final 1hr immersion in
water of critical temperature (16.5+1.27TC), plot-
ted as a function of exercise intensity. The exe-
rcise intensity was expressed as a percent of r-
esting metabolic rate(% Resting M).1 values of
resting subjects are shown at the far left when
the % Resting M is 100. Each subject was stu-
died during 2 hr exercise on two different levels
and the I value for each subject are connected by
a curvilinear line drown by eye.

The stippled area includes all values of I o4y obt-
ained in swim suited subjects immersed at Tew
(28.8+0.4C).

Inset : Changes in the I;pa-lpay (i. €., apparent
wet suit insulation)in wet suited subjects as a f-

unction of exercise intensity.
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Fig. 5. Estimation of effective surface area of
heat exchange in wet suited subjects as a funct-
ion of metabolism in water of critical temperature
The heat exchange area(A)was calculated using
the following formula:A=1I suit x 0. 92M/ (T's-Tw).
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