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TaBLE 4. WEIGHT OF SATURATED AND PARTLY SATURATED AIR?

sApproximate average decrease

. per cubic foot.

WisasT OF SATUBATED AIR FOR VARIOUS BAROMETRIC AND
Hraromereic Conptrions—PoDNDS PER Cusic Foor
Der-Burs -

};.E:PF Barometric Pressure Inches of Mercury IE‘“%:?E;‘
Per 0.1 in.

85 20 29.5 300 - 305 310 e

30 }0.07703]0.07839 007974 | 008110 | 0.08245 0.08381 | 0.00027
32 0.07671 | 0.07806 0.07940 | 0.08075 0.08210 | 0.08345 0.00027
34 |0.0763810.07772 0.07007 | 0.08041 } 0.08175 0.08310 | 0.00027
36 |0.07605}0.07739 0.07873 | 0.08007 | 0.08141 0.08274 | 0.00027
38 |0.07573)|0.07706 0.07840 | 0.07973 | 0.08106 0.08239 | -0.00027
40 | 0.07541]0.07674 0.07806 | 0.07939 | 0.08072 0.08205 | 0.00027
42 |0.075090.07641 0.07773 | 0.07905 | 0.08038 0.08170 | 0.00026
44 ]0.0747710.07609| 007740 0.07872 | 0.08004 | 0.08135 0.00026
46 | 0.07445(0.07576 0.07707 | 0.07838 | 0.07970 0.08101 | 0.00026
48 0.07413 ] 0.07544 0.07674 | 0.07805 0.07936 | 0.08066 0.00026
50 0.0738110.07512 0.07642 | 007772 0.07902 | 0.08032 0.00026
52 0.07350( 0.07479 0.07609 | 0.07739 0.07868 | 0.07998 0.00026
54 ]0.07318]0.07447| 0.07576 0.07706 | 0.07835 { 0.07964 0.00026
56 |0.07287{0.07415| 0.07544 0.07673 | 0.07801 | 0.07930 0.00026
58 0.07255) 0.07383 0.07512 | 0.07640 0.07768 | 0.07896 0.00026
60 |0.0722410.07352) 0.07479 007607 | 0.07734 | 0.07862 0.00026
62 0.071930.07320 0.07447 | 007574 0.07701 | 0.07828 0.00026
64 0.07161) 0.07288 0.07414 | 0.07541 0.07668 | 0.07794 0.00026
66 0.0713010.07256 0.07382 | 0.07508 0.07634 | 0.07760 0.00026
68 0.07098 0.07224 0.07350 | 0.07475 0.07601 | 0.07727 0.00026
70 0.07067 | 0.07192 0.07317 | 0.07442 0.07568 | 0.07693 0.00026
72 0.07035] 0.07160| 0.07285 0.07410 | 0.07534 0.07659 | 0.00025
74 0.07004 | 0.07128 0.07252 | 0.07377 0.07501 | 0.07625 0.00025
76 10.06972{0.07096{ 0.07220 007343 | 0.07467 | 0.07591 0.00025
78  10.06940}0.07064| 0.07187 0.07310 | 0.07434 | 0.07557 0.00025
80  §0.06909 007032} 0.07155 007277 | 007400 0.07523 0.00025 .
82 10.06877|0.07000| 0.07122 0.07244 | 007366 | 0.07489 0.00024
84 |0.06845]0:06967 | 0.07089 007211 | 007333 | 0.0745¢ 0.00024
s6 | 0.06812|0.06934| 0.07056 | 0.07177-| 0.07209 | 0.07420 | 0.0002%
88 |0.06780|0.06901| 0.07022 007143 | 0.07264 | 0.07385 0.00024
90 0.06748 1 0.06868 | 0.06989 - 0.07109 | 0.0723C 0.07351 { 0.00024
92 |0.0671510.06835| 0.06955 0.07075 0.07195 | 0.07316 | 0.00024
04 |0.06682|0.06801 | 0.06921 0.07041 | 0.07161 | 0.07280 0.00024
96 - | 0.06648}0.067681 0.06887 0.07006 | 0.07126 | 0.07245 0.00024
08 [0.06615 | 0.06734 0.06853 | 0.06972 0.07091 | 0.07209 | 0.00024
100 | 0.06581] 0.06700 0.06818 | 0.06937 | 0.07055 007174 | 0.00024

0.000047

0.000049
0.000051"
0.000053
0.000055

in weight per 0.1 F rise in dry-bulb temperature equals 0.000017 1b
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CHAPTER 1. AIR, WATER AND STEAM

The specific heat of air is the number of Btu requi i
perature of 11b of air 1F. Distinction should a?v:rl;;eglf: ;a;i tl?:tvfrem-
the instantaneous sQec1ﬁc heat at any existent temperature and the meen
specific heat, which is the average specific heat through a given tem : iy
ture range. The mean specific heat is the value required in most CI;‘ o
lations. The specific heats at constant pressure; C,, and the s ?f}: .
heats, Cv, at constant volume are different. The‘si:;ecifi,c heat at coﬁet(;: nt
pressure is com{npnly used and it varies, under a pressure of one atsmant
phere, from a minimum at 32 F from which it increases with either inc eos-
or decrease of temperature. The value of 0.24, as the mean specifi l—hase
at cctmstant \})rlessurfe, is sufficiently accurate for use at ot'dli)naryc teerialt
gfl:ia‘alll;l’gsé. alues for instantaneous and mean specific heats are given

The mean specific heat of wa g is
0.45 for all generaﬁngineering tgg:ltg‘)lotgsg::nstant pressure is taken as

Table 4 is intended to aid in determini sit
Cable . etermining the density of moi i
taking into account its temperature, pressure, and moistuze cont:rlxit an

Example 1. To show the use of Table 4: Gi i ¥
A 1 : ven t -
%&l’l}llgt(g{' llabdepressw‘n of 15 deg) with a barometricagrissg?eFo?rgQ%t{ andf B8 et
ill be the weight of this air in pounds per cubic foot? 0 A OF mereury-

Solution. From Table 4 the weigh i
the weight of saturated i is
{;Lt;gdt to be 0.07000 b per ciibic foot. Thereisa dzgr:;siif(?gg()zl%({g o bgrometer "
29.00 ie,,mpgfaturehat;"ve 82F. There is an increase of 0.00024 Ib for eaclljxell'—)‘ le_gree ay.
X . From the tast column of Table 4 it is found that there is an increase ofl ra‘.b;‘:gl‘(’i?

mately 0.000039 Ib - i
latingythe 90039 per degree wet-bulb depression when the dry-bulb is 83 F. Tabu-.

0.07000 = weight of saturated air at 82 F and 29.00 bar
000017 — desrement o 1 deg dy-bulb, 1 X 000017 '
00096 = increment for 0.4 in. bar. ) ‘
o000 = i ar., 4 X 0.00024.

increment for 15 deg wet-bulb depression, 15 X 0.000039.

0.07138 = weight.i i ai '
29§0 ‘:]n g;)l\’x.nds per cubicfoot of air at 83 F dry-bulb, 68 F wet-bulb,

,airI E (;lslolt\srutalhlet? assu;ne that dry air, mqist air, and the water vapor in the

e aws'tc;’l perfect gases. This assumption while not absolutely

i sn.'lfﬁcie ia y with saturated vapor at temperatures much above 140 F, '
ntly accurate for practical purposes and it greatly simpliﬁe;

gasBoa};ffl Sm I:w;) refers to the relation between the pressure and volume of a
g géven ma g);t ! (‘2, ;t;gdmaﬁ itgllg::z : }/Vzth te_mp‘ebmture constant, the volume of'
¢ ies inversely as its absolute pressure. , i
Vl ::dr P, represent the initial and final absolute <pr€ssuf'zge anfil-elr;ce’ g
2 represent corresponding volumes of the same mass, sa c'> " calm
o thenKx ° ) i ' , say one pound of
. V, = B = P, Vs, but since P, V; for any given case is
“definite constant quantity, it follow '
) i s that the product of
pressure and volume of a gas is a constant, or PII} = C, vc:'h;ge;li):?{lggi

constant. Any change in th
r e pressure’
temperature is called an isotherlr)nal c‘l}lt:fngzd volume of a gas at constant

Cha 1 - )
peraturrl:sofL:wamferfi to the relation among pressure, volume, and tem-
gas and may be stated as follows: The volume' of a given
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