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sary for the ventilating requirements. The heat required to raise this air
to the conditions maintained in the room must be provided by the tem-
pering coils, preheater coils, and reheater coils. If a positive pressure is
not maintained in the room or space to be conditioned; the normal in-
filtration of outside cold air will take place in this room, and the outlet

temperature, together with the required air volume at this temperature, .
- must be sufficient to provide for both infiltration and transmission losses.

Volume of Outside Air

The volume of outside air required for ventilation or air conditioning
purposes may be determined from data in Chapter 3. In no case shall
less than 10 cfm per person be introduced.

The heat required to warm the outside air introduced for ventllatlon

_purposes (H,) may be determined by_means of the following . formula.

CHo =024 (t — to) Mo . N a
where : C '
0.24 = specific heat of air at constant pressure.
t = room. temperature, degrees Fahrenheit.

to = outside temperature, degrees Fahrenheit.
M, = weight of outside air to be introduced per hour, in pounds = 60 doQo

Qo = volume of dutside air to be introduced, cubic feet per minute.

do = density of air at 4, pounds per cubic foot. .

Example 1. A burldmg in whrch the temperature to be mamtamed at 70 F requires

© 10,000 cfm. If the outside temperature is 20 F, how much heat will be requlred to warm
‘the air introduced for ventilation purposes to the room temperature?

Solution. 10,000 X 60 = 600,000 cfh; do = 0.08276 (Table 1, Chapter 1); M
0.08276 X 600000 = 49,656 1b; ¢ = 70 F; to =20F; Ho —~.024 X (70 — 20) X 49656
= 595,872 Btu per hour.

Temperature of Air Leaving Registers

If the system is to function only as a heating system, that is, entnrely as .

a recirculating one, the temperature of the air leaving the register outlets
must be assumed. For public buildings, these temperatures may range
from 100 to 120 F, whereas for factories and industrial buildings the ouit-

let or register temperature may be as high as 140 F "In no case should the

outlet temperature exceed these values. : -

-For ventilating or conditioning systems, the temperature of . the air
leaving the supply outlets may be estxmated by means of the followmg

formula: .
. . - H
A ty‘604_Q><0.24
ty = outlet temperature, degrees Fahrenheit.
H = heat loss of room or space to conditioned, Btu per hour
Q = total volume of air to be introduced at the temperature ¢, cublc feet per mmute
d = density of air, pounds per- cublc foot.

If the outlet temperature (ty) as. determmed from Equatlon 2 exceeds

120 F for public buildings, or 140 F for factories or industrial bulldmgs,
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these respective outlet temperatures should be used as factors in the

following equation’ to determine’ the- volume of air- to be mtroduced into

the room or space: .
- Q = H

03 X024 G =1 @. -

Example 2. The heat loss of a certain audxtonum to be condmoned is 100 000 Btu per
hour. The ventilating requirements are- 1 500 cfm and the room temperature 70 F
Determine the outlet température.

Solution. Substituting in Formula 2,

1100000
_‘Y‘so><007495><1500x024

B 70-= 1317 F
: . Y :
Inasmuch as this temperature is excessive, it will be necessary 'to assume an outlet

temperature, which will be taken as 120 F, and to calculate the amount of air to be
mtroduced into the room at thxs temperature to provtde fot the heat loss. Substituting
in Equatlon 3,

. 100,000 .

Q = 50X 0.07495 X 0.24 (190 — 70)

42'1850 cfm (at temperature £)

Weight of Air to be Cu'culated

The total weight of air (M) to be mtroduced mto the room or space to
be heated or condmoned is given by the followmg formulae

- N

M = oo —p = wdg. IR

.. M= Mo 4 My A -»: - , (8)
N Mo -

: 60 doQo - - . .8
where. - :

d = density of air at temperature ¢, pounds per ‘cubic foot.

" dp = density of air at temperature to, pounds per cubic foot.
Qo = volume of outside air at temperature f,, cubic feet per mmute
M, = weight of outside air, pounds per hour.
M = weight of recirculated air, pounds per, hour.

Example 8. Using-the data of Example 2 and an outsrde temperature of 20 F what
will be the values of M, M; and M;?

Solution. d = 0.07495; do = 0.08276;.Q = 1850; Qo = 1500; H = 100, 000

.100,000 -
028 X (120 — 70)

M, = 008276 X 60 X 1500 = 74481b
M= M = M., 8333 = 7448 885 lb

M= = 8,333 Ib’

Temperature Loss in Ducts

The allowarces (t,) to be, made for temperature drop through the duct
system are as follows:

1. When the duct system is located in the enclosure to which the air is being dehvered )
asina factory, it may be assumed that there is no loss between the reheater coil and the

point or points of discharge into the-enclosure.
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