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Since the enthalpy is nearly constant along a wet-bulb temperature
line in any air-water vapor mixture, it may be found, approximately,

_ when the wet-bulb temperature is known by using the temperature in

Table 6 as wet-bulb temperatures and reading the corresponding enthalpy

. from the last column, provided the barometric pressure is 29.92 in Hg.

ENERGY EQUATION

- An energy equation can be written that applies, in general, to various
air conditioning processes, and this equation can be used to determine the
quantity of heat transferred during such processes. In the most general
form, this equation may be explained with the aid of Fig. 1 as follows:
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Fic. 1. DiacraM ILLUSTRATING ENErRGY EQUATION 15

The rectangle may represent any apparatus, ¢.£., a drier, humidiﬁer; dehumidifier,
cooling tower, or the like, by proper choice of the direction of the arrows.

In general, a mixture of air and water vapor, such as atmospheric air, enters the

apparatus at 1 and leaves at 3. Water is supplied at some temperature, f. For the flow
of 1 Ib of dry air (with accompanying vapor) through the apparatus, provided there is no
appreciable change in the elevation or velocity of the fluids and no mechanical energy
delivered to or by the apparatus,

i+ En + (Wa — W) ba = s + Re

or . .
En—Ro=h—h = (Wi — W) h - {15)
where < e
Ey = the quantity of heat supplied per pound of dry air, Btu. ] _
R. = the quantity of heat lost externally by heat transfer from the apparatus,
' Btu per pound of dry air. . ) . )
W, = the weight of water vapor entering, per pound of dry, air.

W, = the weight of water vapor leaving, per pound of dry air.
ky = the enthalpy of the water supplied at &, Btu per pound. o -

. ks — By = the increase in the enthalpy of the air-water vapor mixture in pass'ing

through the apparatus, Btu per pound of dry air - .
= 0.24 (& — &) + W (1059.2 4- 0.45 ;) — W, (1059.2 4 0.454)
The net quantity of heat added to or removed from air-water vapor

mixtures in air conditioning work is frequently approximated by taking
the differences in total heat at exit and entrance. '’ :
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CHAPTER 1. AIR, WATER AND STEAM

For example, in Fig. 1, an approximate result is:
Eph~-R.=3,-3 (16)

From the definitions of fotal keat and emthalpy, it ma
strated that Equation 16 is exactly equivalent to gjc,;uation 1y5.bve;h2§m::d
only when, f's = # = b;1.e., when the initial and final wet-bulb tempera-
tures and the temperature of the water supplied are equal. The one pro-
cess that meets these conditions is adiabatic saturation, and either
equation will give a result of zero; for other conditions, Equation 16 is
approximate but satisfactory for many calculations.

The following problems illustrate the application of these principles:

Example 6. Healing (daﬁa from Example 2). Assumi i
50 F, the net quantity of heat supplied is?fror?x Equalgg:xn%;,he water to be supplied at
From Equation 15, .
Eh—Rc=h;‘—'h1—'(W;— Wl)(50—32)
ks = (0.24 X 70) + [0.00618 (1059.2 + 0.45 =
Btu per pound leaving dry air + X 70)] = 23.54
h = (0.24 X 0) + [0.000548 (1059.2 + 0.45 =
Btu per pound entering dry air + x ol 058

Ep — R = 23.54 — 0.58 — [0.005632 (50 — 32)] = 22.86 B
pound dry air, net heat supplied ) ‘86 Btu per

Example 7. Cooling (data. from Example 3). If the condensate is remo
. h R ved at 54 F
g:re eggf;zt;:y Fol; hft removed is found from Equation 15, by proper regard to the arrow
From Equation 15,
Eh.+Rc = hl — b — (Wx —_ Wa) (54 —32)

h = (0.24 X 84) + [0.01248 (1059.2 + 0.45 =
~ Btu per pound entering dry air + - X 84 = 3385
ks = (0.24 X 54) + [0.00887 (1059.2 + 0.45 X 54)] = 22.57

Btu per pound leaving dry air

Ep 4+ Rc = 33.85 — 22.57 — [(0.00361 (54 — 32)] = 11
pound dry air, net heat remf)ved )]- 20 Btu per

Using Table 6, the initial enthal f the air- i i
temperature is 70 F, 1s 33.96 Btu :e:P );;ogndto? darl; :ﬁ]ﬁ)or mixture, since the wet-bulb

The final enthalpy is, from Table 6, since the exit air i
I , fros , exit air is saturated, 22.
;()g;gg_};gnscse), :rSllnlgﬂ utatlon 16, tge tguantity of heat removed is, appfxi?nt:tg;r
X . . u per i i i .
Coract recn3%) or 1AL E thils) o xgz:ll;lle.o dry air. The degree of approximation to the

PSYCHROMETRIC 'CHART

Many types of charts which give graphical soluti

n}lletrlc equations and other usefugl dat;gi hgvé been d;\g[s]:d?f g:fe g?:}:l}:;z-
itn sei C;evlljsedkBulkeley Psychrometric Chart?, will be found attached to the
insic :ti ac9 cover. It shows .graphlcally. the relationship expressed in
ai? fat on: aand 9b. It also gives the grains of moisture per pound of dry
air tata?z;z urta.tloél, the grains of moisture per cubic foot of saturated air
o Lotal etzg 1:11 tu per pound of dry air saturated with moisture, and the
A fgll the dry air in pounds per cubic foot. Fig. 2 shows the procedure

ollow in using the Bulkeley Chart. The directrix curves above the

Saturation line are as follows:

*The Bulkeley Psychrometri -
ac c c Chart was presented to th i i .
{ous. Vol. 32, 1928, p.'163). Single copy of the chart can ?)estpuc;le:ghég al? zaeéosgsoefe’é.ZSS..H VE. ’l‘mm_s,-
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