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N ‘ , . ' : . . ' has been
~. With the ordinary sling psychrometer which is used i : fon (3)_a,_psychrometric 5. and Fig. 5, Chapter 30). is
’ $ Sy ¢ °r In meagy; - uation Ao/ %2 26, and Fig. 5, Chapter 30). This
molsture content of air, however, there is always some radiatio;rg;g the Fe L?e'(‘j‘ eqSee Flgsl-llr')?(’)g{;ﬁg b%:‘tz?r:f;g ?o zgr cox%diti'oniné,_dl’}.’mg; and
wseful in 2 ; ISR

and, if-the wet-bulb be not strongly ventilat ; ; ir. '
ma};"bé considerable. With 'strgn);' ven!tilafg)'nt,hﬁ:;x;?e?uih? radiatioé t “se?rlnination of the moisture content of air. o Do
effect -is usually less than one per cent.. This error dep,ends ;;%‘atio“ dete has.also been derived which will permit the approximate

témperature and’ velocity of air movement, and. the relationgpn o+ the , rmula £ the wet-bulb temperaturs Obser
. . 1ent, atio - o1 or pressure from the wet . B

error to these factors is shown in a paper entitled The Tm;};p of,u“sf o cilation _Of.thesgfill) palt-)ticu'larly in determining relative humidities f}(:r

Evaporation of Water into Air, presented by - W. H. Carrier @lurés of {8 This 15 1 itions for which the

o . on. the standard barometric condi! s e
Lx;dmy, ‘before the American "Society . of Mechanical'Engineezn?n ?924 snditions -‘Zit:‘er'[‘t}kl‘: Iflormula for expressing this relationship is:

-From the foregoing, the following fundams inci in-a; chigrt s mACE: ' » 4)
ditioning may be evolved: g undamental principles 10-air cop] e P-e) -t . @
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"' 1. When dry ;ir”.is's'a..tufated .ad‘iaba.ticallr e ure is ré
_Whend y the temperature is red

humidity is increased, and the decrease of sensible heat is exactly

taneous increase in latent heat due to evaporation. .

2. As the moisturé content of air is increased adiabati m A
. 3 en cally, the tem ;
simultaneously until the air is saturated, when no further heZE metam;:"]E::-IL?(E;li?i:;sm,sredsl'lced%L
_This ultimate températiire may be termed tlie temperature of adiabatic sat'uratim:ble”

3. When an insulated body of water.is i v i i
[ : permitted to evaporate freel H
::s(:;gn&s the t(;lm;:erature og :lagnabatlc saturation of that airznd is uhage::l:e(tihz ar, it
ctlon, 2.¢., the true wet-bulb temperature of air is i i ith {
.adiabatic saturation. PP B den@un_l_wnth s temperature

4. The true wet-bulb temperature of the air de : i

. 1 - : pends entirely on the

ﬁnsltl:}o]le and :ihe i:;‘tent }tlel?tli)n the air and is independent of thei? relative ;‘:goftfm‘nhs
! other words, the wet-bulb temperature of the air i { idi

heat of the air is constant. emperat s constant, provxdu_lg the toral

uced las the abgo), | |
o e A p . - o
€ simyl. ; rtial pressure of the moisture in the air, which also equals vapor pressure

| gl swbine ing to the dew point. ' |

corresponding to . . ¢ wet-bulb temperature f'.
’ . sure corresponding to saturation a -
¢! = the vapor pre‘:s v o
P = the barometnc pressure.

; ; = dry-bulb temperature in deg. fahr.

ulb temperature in deg. fahr.

B

py o = wet-b

"fotal Heat o

ling and ‘dehumidifying air,
1:1 :g? on%y the sensxble heat; of th
isture removed.

it is necessary to take into considera-
e air itself but the 1at¢pt.--_h’eat of the

relating the latent heat change to the sensible heat cha
the relationship of this theoretical wet-bulb temperature to the tem. -
pperature and moisture of the air, This was first pointad out by W. H. 2
Carrier-in the Rational Psychfometfic Formila: v ’
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It will be obvious in considering the foregoing -process ¢ any temperature and moisture content ‘x:r'lzay:' be consider ?‘(1 2:
o aa cexytain definite total heat in thermal units per unit welg ¢ as,
alvmlgted from some arbitrary base, such as-zero _mms'gu;e an zero
cu 3ature By ‘using. the psychronietric chart, on vyhlp are bgle-to
;eﬂt‘g::lb ter‘nperatures and correspOr(lid}nghtotal heatsf éfa hl(sx nﬁsf;cation
i " total heat to be removed 1n the process >
; Z::Itr)]érrl:cttli]r?g the total heat of the cgqled_ air with its r_edqcectl egl;;x:t}:;g
cgntént from that of the air in its initial cqndxtxon as Amdx.ca
hart. : T AR :
This process is simplified” / _
- psychrometric prim:lple,‘;)y ogcsie;v;rtlfétr}:li
pe ‘e of the air may be used as the suré of: otal heat which
plfgaatllil:ecgntains. Thus, by referring to the~ch§:t,ﬂ‘h?.\_;;1;§b§1nv;ir:l ga:,e(:f
¢ <l moisture :conterit;-a co )
own temperature and known mossture content, ponding wet-
i ' ; i r standard barometri
ulb temperature 1s obtamed_. Then; ugd eb stanid; arofnetric con,
it} i i reference to ‘the curv
SRR L e s T oL " itions,- the quantity desired is _determm 1 by r e 2 the curve of
- Knowing any two of the three important values of ¢, &' or W,_the third ° For example, air at 8515 deg, yg'x,th §0 per (ii nt relate
may be solved. . - - o e ! . D e total heat as air at 1016del§- ::gmperg:ure ;
~This is an exceedingly useful relationship, not 6n1y in éiir'conditioning { elative humidity, because in both cases ;k;: av;r)e(:)t‘;t L:':he'méiciinum e it
and.tt}e d,ryqlg;of -materjals but in the ‘psychrometry of air or other gases : ;80 deg. This wet-bulb temperature re;;lrgs’f: ts about the T romic
to which it directly applies. It isevident that if the wet-bulb temperature " .bulb temperature ever encountered in t ? _ed [::31 e e e mormal
of air of a known dry-bulb temperature but unknown moisture content -: conditions, and is nearly the maximum Olén'Zone the oD A T3 dn.
be d_etem_nned experimentally with the wet-bulb thermometer, it will be high wet-bulb temperature for the'!‘empeil:a e Zone may be taken o eaded,
possible to calculate directly the moisture content of that air from the n calculating requirements for air cooling, as this'is s¢ wgeeded,
relationship. L L . ; R I Y

in which
R e = the true wet-bulb depression. .° - . -
W= w) : u

the moisture absorbed per pound of pure air when it is ;diaba'timlly
. . .saturateéd from aa initial dry-bulb’ temperature #, and an initial

‘ “-moisture content W, - - -T.. T Y s ’ :
* €pa = mean specific heat of air, at constafit pressure bé e
; nean si tween-
coo > ocutand gl m‘ S e e t?m??mure
Cps = ;spgciﬁ_;: heat of steam at constant pressuré between ¢ and ¢'.
. r! = latent heat of evaporation at wet-bulb temperature ¢'.

od greatly b i'a:kin»' in‘-tO"acci)‘uﬁt‘jthe fcju;ihl
ed e e facgt_ that:the wet-bulb tem-
dsuré of the total ‘heat»w.hxch
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