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. Fx_g.-3. HEeATING Umr AND FAN ARRANGED FOR OUTSIDE AIr CIRCULATION (Casc A)

*'Case A. (Flg 3) All of the air c1rculated to be drawn from outsxde the bulldmg, m

which case tx = fo.
: SHS0UG - M 10)
Hy=024 (1 = t)) My ¢ § 1)

Example 6.. “The:heat.Ioss H. for a .certain factory: buxldmg is 700,000 Btu per hour.

The mean.inside temperature £ to.be maintained is 65 F.' The assumed outside air tem-

ture 4o is 0 F; .4 = 0,.2, = t; and is assumed to be 140 F." The temperature

gramg the tempermg coil is assumed to be 35 F Requu'ed H, and H 3. From Equatxon 4

' 700,000

e . 024 (140 —~ 65)
Hg =024 X 35 — 0) X 38889 = 326667 Btu perhour

H, =024 X (140.— 35) X 38,889 = 980,003 Btu per hour.
Hy + H, = 326,667 + 980, 003 1 306 670 Btu per hour

: 38 889 lb per hour
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FiG. 4* ARRANGEMENT FOR REcmcuurrxou (Casc B)
.+ Case B (Fig. 4) All of the air isto befrectrculated in which case t‘ = t
My=38890L . 5

M, —0240: —n) My
H, =024 (140 — 65) X 38 889 = 700,000 Btuper hour.

This example 1llustrates the savmg in fuel consumptlon by the recir-

.culation of the air. The heat to be supplied the apparatus is the same as
that required for a direct system of heating and is equal to the heat loss

of the building (H; = H), in the: example 700 000 Btu per hour ‘as

compared with 1,306,670 for Case 4.
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FiG. 5. COMBINATION OF RECIRCULATED AIR AND QUTSIDE AIR (Case C)
Case C. (Fig. 5) A portion of the air cnrculated is recnrculated air and the remainder,

as may be requu'ed for ventilating purposes, is drawn in from the outside. According to
Equations 4 and 5, . ) o

) o
S N R

The temperature of  the resulting mixture of outside and reclrculated air entering the
tempenng coil is: }

_Moto + Myt , e
e = SR = - a
Example 7. Assuming that a positive supply of outside air (d, = 0.0864) is required

for ventilation at the rate of 90,000 cu ft per hour in the preceding example, then M,
= 0.0864 X 90,000 = 7776 lb per hour are requu'ed measured at 65 F.

M =M — M, = 38889 — 7776 = 31 113 1b

S .
7776 x 0 + 31,113 X 65
= 38,880 "= 8ZF

H, = 38,889 X 0’.2"4’(-140 '~ 52) = 'szi ;336 Btu.

" This amount of work may be accompllshed wuth one or more banks of heatmg units,
that is, either.a single reheater or a tempering c011 and. reheater. .

The three precedmg cases refer to mstallatxons in which condltlonmg
the air to maintain certain relative humidity requirements does not enter
into the problem, as for example, certain typés of industrial installations.
In practically all modern public buildings, theaters, schools, and in many -
industrial installations, the ventilating requirements include the provision
f(:r washing and humldlfymg the air delivered to the various rooms of the
structure. .

In the followmg cases it is assumed that in addmon to maintaining’ a
mean. room temperature t, the heating and ventxlatmg -apparatus 1s

" requiréd to maintain a constant relative humidity in the rooms..
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