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INTHODUCTION 

The psychrometric chart contained in this thesis 

hes been prepared to eliminate complicated calculations in re- 

frigeration work within the chart's range. This chart is based 

on what appears to be the best and most recent data available. 

The temperature range of the chart is from 0° fahrenheit to 100° 

fahrenheit. Particular attention has been given to the lower tem- 

perature portion of the chart with the hope thet it will fill s 

place which has been somewhat neglected. 

It is the writer's wish to acknowledge the help ob- 

tained from Charles RR. Lucas' thesis, "Properties of Steam-Air 

Mixtures." Also the help and veluable suggestions given by 

Professor W. Re. Woolrich, under whose direction this thesis was 

prepared. 



GENERAL SURVEY OF THE FIELD 

There are many psychrometric charts svailable at the 

present time but due to changes in steam-air mixture dats and 

the use of lower temperatures there is a place for a new chart. 

It is the hope of the writer that this chart will fill thet 

place. 



GENERAL THEORY 

Inis thesis had no laboratory research work connect- 

ed with it. Instead, it consisted entirely of calculations to 

de termine 

chart are 

points through which curves of the chert were drawn. 

The definition of terms accepted as standard for this 

as follows: 

1. Standard barometric pressure is 29.92 inches of 

mercury. 

2. The absolute tempereture is t° fahrenheit + 

459.64° fahrenheit. 

Se Specific volume of air. The weight of one cubic 

foot of cubic foot of pure air at 32° fshrenheit 

and 29.92 inches of mercury barometric pressure 

is 0.080728 pounds per cubic foot. Therefore 

Dv 53.35 T = 

4, Instenteneous specific heat of sir. 

Cpa = 0.24112 —- 0.000009 t° fahrenheit 

5. Instantaneous specific heat of water vapor. 

Cp = 0.4423 +4 0.00018 tO F. 
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/ FORMULAE USED IN CALCULATIONS 

1. Partial Saturstion Lines. 

When the temperature of a definite weight of satu- 

rated vspor is increased isoberometrically it is said to be 

superheated. Its specific volume is increased, in accordance 

with the lsw of geses, in direct proportion to the increase of 

the absolute temperature, while its density is changed in an 

inverse proportion. Dz _ 1; 

B= = 
Th is the degree of superheat. If p, is the density Tg 

of the saturated vapor at temperature Tg, then the retio Dg 

DT, 
is said to be the percent of saturstion, or more exactly, the 

percent of isothermal saturstion. When these relationships are 

considered with respect to water vapor in 2ir, this ratio is 

termed percent of relative humidity, while the densities Dis 

Dg» pl, s etc., customarily expressed in grains of moisture 

per cubic foot, are termed 2sbsolute humidity. 

2. Wet Bulb Temperature Lines. 

The diagonel sdibretic lines representing saturation 

or Wwet-bulb temperatures, are celculsted from the following 

formule: 



w = rplwl - Cpg (t - tl) 

rl 4+ cp, (4 - £1) 

. where: 

wl is the weight of water vapor contained in one pound 

of dry air at saturation temperature tl, 

Cpg is the mean specific heat of air of constent pres- 

sure between t and tl. 

Cpg is mean specific heat of water vapor of constant pres- 

sure between temperatures t and tl, 

t is dry bulb temp rature. 

tl is wet bulb temperature. 

rl is latent heat of water vapor corresponding to tl, 

W is weight of water vapor sctuslly contained in one 

pound of dry air, i.e., it is the ratio of the weight 

of water vapor to the weight of air in the mixture. 

It should be noted that these lines have a slight curvature due 

to the factor Cps(t =—tl). As an example, let it be essumed 

thet t is 85° fahrenheit end tl! is 80° fahrenheit. By solving 

the above equation for W we find 2 point on the 80° wet-bulb 

temperature line. 

W= 1047.4 x 0.02226 = (0.24112 4+ 0.000009 x 82.5) (85 = 80) 
1047.4 + (0.4423 4 0.00018 x 82.5 ) (85 = 80) 

We opio02 U8 a 02106 pounds per cu. ft 

W= .02106 X 7000 = 147.2 grains per cu. ft. 

Likewise, other points on the 80° ¥, wet-bulb temper- 

ature line mey be determined until sufficient points have been 

located to drew the line. It may be noted that when the equa- 



tion is set equal to zero, i.e., W is zero, the equation is 

simplified to 

cp (t — tl) = rlwl 

or t = rlwl — tlcp, 

GPa 
intercept on the X ~ X axis. 

t in this case being the 



APPLET DIX 



STEAM=-AIR MIXLURE TABLES 

Dry Bulb Grs ins of Grains of Vapor Pressure 
Temperature Moisture Moisture In Inches 
Deg. Fah. Per LB.of Per Cu.Ft. Mercury. 

Dry Air of Sat.air 

0 5.467 0.472 0.0375 
5 7.112 0.606 0.0487 

10 9.163 0.772 0.0628 
15 11.774 0.982 0.0806 
20 15.008 1.237 0.1027 

25 19.075 1.555 0.1304 
30 24,108 1.943 0.1646 
35 30,002 2.380 0.2036 
40 560449 2.868 0.2478 
45 44,240 30442 0.3003 

50 53.480 4.113 0.3624 
55 64.40 4.895 0.4356 
60 77.35 5.804 0.5214 
65 92.61 6.855 0.6218 
70 110.46 8.069 0.7386 

75 131.39 9.46 0.8744 
80 155.82 11.06 1.0314 
85 184.38 12.89 1.212 
90 217.63 14,96 1.421 
95 256.34 17.32 1.659 

100 501.55 15.98 1.931 



STEAM=AIR MIXTUrE TABLES (CONTINUED) 

Dry Bulb Volume of Volume of Volume of 

Tempe rature 1 lb,of dry 1 1b. of sat. 1 lb. air = 
Deg. Fah. air = mixture vapor to Sate. 

cu. ft. cu. ft. cu. ft. 

0 11.58 11.581 11.590 

5 11.70 11.71 11.725 

10 11.83 11.84 11.86 

15 11.96 11.37 11.995 

20 12.09 12.10 12.13 

25 12.21 12.24 12 «27 

30 12.34 12.36 12.41 

35 12.47 12.49 12.55 
40 12.59 12.65 12.70 

45 12.72 12.76 12.85 

50 12.84 12.90 13.00 
55 12 .9%7 12.08 12.16 

60 13.10 13.18 333 

65 13.22 13.31 13.50 

70 13.35 15.47 13,69 

75 13,48 13.62 13.88 

80 13.60 13,78 14.09 

85 18.73 13.94 14,31 

90 15.86 14,11 14.55 

95 13.98 14.27 14 .80 

100 14.11 14.52 15.08 



STEAM-AIR MIXTUnE TABLES (CONTINUED) 

Dry Bulb Total Heat Above Total Feat Above 
Temperature 00 Fp. Conteined In 0° F. Contained In 
Deg. Fah. 1 lbw. of Set. Mix- 1 1b. of dry sir 

ture. plus Vapor to 
Bs Tei Us Paturate. 

Be: Te Uo 

0 0.924 0.963 
5 2.528 2.5534 
10 4.028 4.052 
15 5.681 5.691 
20 7.4354 7.486 

25 9.3082 9.387 
30 11.418 11.477 
35 13.629 13.691 
40 16.020 16.064 
45 18.554 18.682 

50 21.370 21.544 
55 24.469 24,712 
60 27.211 28.235 
65 31.772 52.199 
70. 56.034 36.618 

75. 40.825 41.640 
80 46.242 47.230 
85 52.252 53.623 
90 59.033 60.874 
95 66.607 68.121 

100 75.292 78.548 
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