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Tt then returns to the patient. How long would it take to cool the
core of the body (20 k) o 80°F7 Assune that the core has @ uni=
Comm temperature at all tines, and that there is no apprecisble heat
teansfer botweon the core and the peripheral regions. Take the
metabolic rate of the core xegion to be S0 keal/hy end use a blood
heat capacity of 0.92 cal/g-"C.

6. Heat and moisture loss by reapiravion in high altitude nowntain
olinbing. A severe problem encountered in expedition-type mountain
clinbing (at olevations of 18,000 £t or above) 45 that, because the
air is genorally cald and very dry, vespiration can result in a sub-
stantial heat loss and (nore importantly) extreme dehydration (clirb-
ers usually get lazy about drinking adequate water, since they must
50 to the trowle of melting snow) .

hasuse that a clinber, during 12 h/day of stremous clibing,
has a metabolic rate of 500 keal/ir, and an average metabolic rate
of 100 keal/nr for the other 12 hr/aay. Estimate his daily loss of
\ater via respiration, aseuning the anbient air is bone dry. Add
%o this other estinated lossss of: 350 o/day (insensible perspira-
tion)s 500 g/day (sweat); 800 g/day (urine); and 100 o/day (feces) .
How many quarts of ater will he have to drink daily?

Estinate the hourly heat loss via respiration (both evapora-
tive and sensible heat losses) during the time he is climbing,
assuring the ambient air is at 0°F.
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3. Heat produotion and loss in @ merathon rumer. M white maie,
5 £06 in, 150 1b, is vunsing on level ground at 10 mph in a mara-
thon. e air is still, at 60°F, and has a relative hunidiey of 20%.
the sky is sumny and clear (sus's radiant flus 1150 keal/s'-hr) .

he runner {5 alsost nude since he s vearing only track shorts, and

his skin temperature is about 30°C.

(a) Caleulate the hest loss in kilocalories per howr from the
runnex's body due to convection. Assune 958 of his body is effective
for conveative heat transfer.

() Totinate the ensgy gained (in kilocalories per hour) by the
runner by direet intercoption of the sun's radiation. Nssume half

of his body 1s effective for this and that the body's sbsorptivity

i 0.65.

(¢} Eatimato the nat radiant energy lost from the rumner by radiative
interaction vith the s0lid surroundings (e.q., buildings), in kilo-
calories por hour. Assume the surroundings are at 60°F and asdume
that 755 of the runier's body area is effective in this radiation
interchange. Use an enissivity/absorptivity valus of 0.97.

(@) Compute the encrgy Lost by sweat evaporation, asemning that

608 of the rumner's body is vet.

(&) calculate hov mach heat s dissipated from the rumor by dif-
fusion of water through hie ekin (asswo that sueat secretion and
ovaporation doas not affect heat loss by this mechanism) .

(£) Deterine the heat generated by the rumner via metabolisn, as-
ouming his matabolic rate to be 600 keal/r per n’ of body surface
area. Thon, using this motabolic rate, find the heat loss essociated
with ovagoration from the respiratory tract (in kiloealories per
hour). Finally, caleulate the sensiblo heat loss in kilocalories

Bex howr dus to respiration.
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() Using the values determined in parts (a)=(f), compare the sum
of the metabolic heat production rate and the encrgy gained by radis-
©10n to tho sun of all of the energy loss items. Kow well do the

suss compare? Discuss the relative importance of each quantity in

both sums.
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5. Deliberately induced hypothemia by extrasorporeal blood cool-
dng. In open-heart surgery, deliberate cosling of the body is sone-
tines perforned in order to reduce the anount of artificial blood
Oxygenation that must be carried out (see Chapter 11). Assume that
blood is circulated at 400 co/min from a 70-kg man, whose body ia
tially at 99°, to a heat exchanger vhere it s cooled to 40°F
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