



















































































































































































































































































































































































Sweat Rate and Total Sweat Loss

A summary of the results for sweat rate and total sweat loss as
physiological responses is given in Tables XVII and XVIII. It
is, however, important to note that after the data had been
analysed, it was discovered that sweat rate and total sweat loss
showed similar results and can therefore actually be regarded as
being one and the same.

Table XVII : Repeated measures analysis of variance - Sweat rate
tests of hypothesis for between-subijects effects

SOURCE OF SUM OF d.f MEAN F~-RATIO SIG
VARIATION SQUARES « SQUARE LEVEL
Main effects
V;: Environmental 65.27 2 32.63 181.08 | 0.0001
Conditions
V,: Rest vs Work 14.69 1 14.69 81.50 | 0.0001
Interactions
v,'V, 6.51 2 3.26 18.06 0.0001
Residual 24.87 138 0.18

Note: F-ratios are based on the residual mean square
error.

The results in Table XVII demonstrate a significant interaction
between the two main effects (V,'V,). These results are shown in
Figure 25. A significant difference was found for sweat rate
between the three environmental conditions. The mean values for
sweat rate were 0.505 £/h, 0.187 ££/h and 0.12 £/h for the
baseline (40°C; 40% RH), microcooling and macrocooling conditions
respectively (Figure 26). A significant difference also existed
for sweat rate between the rest and work conditions. These

results are shown in Figure 27. The mean values for sweat rate
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In practical terms it is therefore clear that both cooling
systems were of great benefit to the human operator in keeping

him comfortable for a long period of exposure. The macrocooling

system especially kept the human operator at a constant

comfortable skin temperature (32°C - 34°C) in both the steady
state and working conditions. From a purely physiological

perspective the microcooling system, although the results

obtained were lower than the recommended comfort level, will
ensure that the human operator is able to perform his task in
severe environmental conditions for long periods of exposure

without any detrimental effects to his health.

Heart Rate Responses

Table XXII : Summary of analysis of variance -~ Heart rate:
univariate tests of hypotheses for within-subiject effects

SOURCE OF SUM OF d.f. MEAN F=RATIO SIG
VARIATION SQUARES SQUARE LEVEL
Within-gsubject
effect
Time 49 089,39 20 2 454.47 29.88 0.0001
Between—-subijects
effect
Time "V, 16 141.09 40 403.53 4.91 0.0001
Time Wﬁ 42 586.27 20 2 129,31 25.92 0.0001
Time "V,'V, 7 886.58 40 197.16 2.40 0.0001
Note: F-ratios are based on the residual mean

square error.

The results of the analysis of variance as shown in Table XXII
reveal a significant interaction between time and both the three
environmental conditions (V;) and the rest and work conditions

(V) (p < 0.05). Again a detailed analysis was done where heart

125




































4,2.2 Rest vs Work Condition

The practical question regarding these results is the following:

"aAfter having been subjected to two different conditions in
metabolic workrate, namely rest vs work {40 W) under similar
ambient thermal conditions, are there significant differences
between the psychological responses measured in these two

conditions?®

A summary providing the means and standard deviations of the
respective psychological parameters for each of the two
conditions is provided in Table XXIX. The means are also

illustrated graphically in Figure 39.

Table XXIX : Summary of results of psycheological responses:
rest vs work

PSYCHOLOGICAL RESPONSES
MEMORY/ |EYE-HAND |REASONING |AVERAGE |AVERAGE
REST VS WORK |\ TTENTION | COORDINA~ REACTION | RESPONSE
TION TIME TIME

Rest 68.614 1.056 13.917 0.330 0.207
(2.972) (0.67) (6.01) {0.05) | (0.001)

Work 69.07 1.095 15.435 0.326 0.204
(2.39) (0.634) (6.388) | (0.057) | (0.003)

Note: Standard deviations are provided in brackets.

As can be seen from the results in Table XXIX and Figure 39
numerical differences existed between the psychological responses
measured at rest vs work under the different environmental
conditions. However, no significant differences were found when

each response was evaluated individually using analysis of
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