indicate a change from the liquid o the gas phase. However, if the vapor pres-
sure inside the bubbles is kess than the external pressure, Lhie bubbles immiedss
ately are crushed. As the temperature is increased, the saturated vapor pressurs
msade o bubble eventally beoomes equal o or exceeds (he external e
pressure. The bubble will thenw not collapse bul can rise o the surface, Boiling
hivs then begun. A Fguedd boils wleen (s saterated veper pressare equaly e
r'l.'rr".rr||:||'_|l1.rr"l:'.'1rr.-".'l'h'iw oocyrs for waler al o pressure al 1ot 0l torre) ad WEFC,
as can be seen from Table 15-3.

The bothng pomat of a bgued clearly depends on the external pressure. Al
high elevations, the baaling point of water s somewhal less than at sea level
since the air pressure is less uwp there. For example, on the summit of
MI, Everest (8530m) the e pressure 13 aboul one-third of whal ol s a1 sca
level, and from Table 13-3 we can see thot water will boil ot about T0°C.
Cooking food by bodling takes longer at high elevations, since the temperature
15 bess Prossurg cookers, however, reduce cooking Lime, begnuse they build up a
pressure as high as 2 atm, allowing higher hoiling temperatures to be attained.

Partial Pressure and Humidity
When we relfer [0 The weather s I'u;"in_g l.'Ir:r' or hiimmd, we are n.-el'rernng Liv The
water vapor content of the air. In a gas such as air. which i a mixiure of several
tvpes of gases the total pressure is the sum of the partial pressures of each gas
presenl. By porfial presore, we mean Lhe pressure each gas would exerl il i
alone were present. The partial pressure of water in the air can be as low as zero
amd can vary up o a masimam coual 1o the satunsted vapor presoare of waler
at the given temperature. Thus, at 20°C, the partiol pressure of water cannot
excced 17.5 toar (see Table 13-3) The relative homidity s defined as the ratio
ol the p:\rlial prossurg o swiller Wilpar i Lhi saluratied Vilpir pressure il a _ui\.':_'n
temperature. It is usually cxpressed as a percentage:
) partial pressure of H L0 ;
Relahwe humadaly = 2 1
: saturated vapor pressure of H,C

Thus, when the humidity s close to V005, the air holds nearly all the water
wapar ik can.

S IR Relative humidity. On s particular bot day, the temper-

alure = 307 and Lhe FI.:IIi:I| pressure of waler vapor in the mir = 21,0 torr,
What is the relative humidity?

APPROACH From Table 13-3, we sce that the saturated vapor pressure of
waler al SI°C i 31,8 [oar.

SOLUTION The relative humidity is thus

1.0 towrr

— 100Fs = B6'%,
3.8 toar

Hurmans are senditive 1o humidiey. A relative humibdity of 40-50% & gener-
ally optimum for bath health and comfort, High humidity, particalarly on a haot
day, reduces the evaporation of moisture from the skin, which is one of the
hody’s vital mechanisms for reguilating body temperature. Very low humidity, on
the other hand, can dry the skin and mucous membrines,

Foor wcamaphe, T8 by volumez ) of air molecules are mitrogen and 20% owygen. withh mach smaller
el ol Waler Ve, angem, wirc] (ol b HasiR AL an o pocrsline ol 1 &liti CIFREN CEEOIS O FIJI:I.I'
pressune of 151 srme asd nstrogon 1178 mim.

FIGURE 12-22 Haidling: bubhles
ull water vapor Moal upward [rom
the bodtom (where the temperatare
55 highssij
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