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which would promote sweating and act to increase the time
constant of the decline. The evaporation rate would

assymptote to a value close to h.(0,82pg-pg).

Hertig (1960) has «dvanced the idea of "depressed irrita-
bility of the receptors", As the skin approaches a fully
wet state, water diffuses in small quantities into a
critical layer located below the epidermis. The water
dilutes the chemical environment thus decreasing the
"irritability" of the sweat receptors. Both of the hypo-
thesis ocutlined above agree that suppression is small when
the skin remains dry or only partially wet.

Time constants for the decay of sweating with time assum-
ing that the ultimate sweat rate is egqual to zero have
been suggested in the literature. Brebner and Kerslake
(1964) determined the time constant after heating their
subjects in a water bath to a core temperature of greater
than 38°C and then transferring them to a saturated
environment at 37°C. Time constants for three subjects
lay between 90 and 140 minutes, Fox et al. (1969 showed
that time constants were approximately 60 minutes for
unacclimatized men and 90 minutes for acclimatized men.

Nadel and Stolwijk (1973) attempted to quantify the effect
of skin wettedness on the central drive for sweating. So
as to aveoid sweat gland fatigue, their experiments were of
extremely short duration (16 to 28 minutes). Considering
that during immersion experiments where the skin is com-
pletely wet from the start, hidromeiosis was only estab-
lished after 15 minutes (Fox et al. 1963, Brebner and
Kerslake 1964), hidromeiosis must take considerabley
longer in conditions in which the skin is not completely
wet from the start. Candas, Libert and Vogt (1980) found
that hidromeiosis was only noticeable after 73+13 minutes
into experimentaticn. Nadel and Stolwiijk's results in
terms of the dynamic effect of hidromeiosis must therefore
be doubted. Theirs is really a steady-state determination
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of the effect of skin wettedness on the sweat rate drive
from instantaneous measurement and non steady-state
results. They (Nadel and Stolwijk 1973) proposed the
following mathematical relationship to predict whole body

sweating.

Sp = ¢lo(tpe=36,7) + 8 (Tg-34))¢ Ts734)/10 (5.15)

The wettedness suppression factor ¢ is a function of the
wettedness divided by the drive as shown in Figure 5.9.
Stewart (198l) derived empirical equations relating fourth
hour sweat rates, for unacclimatized men, to mean body
temperature, mean skin temperature and skin wettedness.

Sp = (94,247 W0/57 (T ~36,5)0s3¢(Ts7341/10 (5.16)

The implication of the above equation is that the fourth
hour sweat rate is dependent only upon fourth hour skin
wettedness although the extent of the decline in sweat
‘at.e has been shown to depend on the past history of
sweating (Ladell 1945, Gerking and Robinson 1946, Brown
and Sargent 1965).

From the literature studied, it is apparent that the skin
wettedness effect (Wgo¢) begins as the skin starts to get
wet, consistent with the concept of wet and dry mosaics on
the skin. Wg¢ builds up with increasing wettedness and
has its greatest effect when the skin is fully wet and
continues to remain fully wet. W,¢ begins to decrease as
the wettedness descends from one to zero. The skin will
only stay fully wet as long as the sweating drive can

compensate for hidromeiosis.

The transfer function suggested by the above qualitative
discussion is written in the Laplace domain as

Heg(S) _ . _Cn(2,0)

Ww(s) st EIEETETET (5.17)
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step at time egual to ten time constants is shown in

Figure 5.12.

The Wg¢ block for increasing Wgf Can be written as

Wae (S 1/5000 - o
sti®y .. W (5.18)
W(S) S+1/5000

and for decreasing W.f Can be written as

W S 1/50000
_Eii_l = 15 ——i—————— (5.19)
W(s) S+1/50000

Sweat drippage

The components of the model to be postulated in this
section are shown in Figure 5.13.

In a review of his work on heat transfer from cylinders,
Kerslake (1972) showed that variations in the local
coefficients of evaporative heat transfer caused water to
drip from a vertical cylinder "sweating” uniformly, when
about one third of its surface was fully wet. He showed
that the dripping phenomenon could be described in terms

of the efficiency of sweating,

ng = E/ASy, and the ratio AS,/Epax

The derived relationship between the above two guantities
is given as the solid lines in the two graphs presented in
Figure 5.14. Also shown in the same figure are the data
obtained by Galamidi and Stewart (1978) and Candas et al.
(1979). 1t is important to consider the manner in which
the data were obtained. 1In the former, experimentation
was carried out on a single nude acclimatized man exposed

to a range of hot humid conditions at three rates of block
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