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Substitute in Equation 15. Q = 2900 cfm, from solution of
— 70 = 50 F; ks

i hig = 968 Btu, from steam table in Chapter 1.

60 dQ X 0.24 X At _ 60 X 0.07492 X 2000 X 0.24 X 50
W= =
hsg 968

= 161.8 Ib per hoy;,

7 ® The same rooms are converted to chemical laboratories, requiring the inty,.

per hour to permit the
exhaust fans connected to the chemical hoods to maintain only a slight nega.

tive pressure in the rooms. At what temperature must the air enter the rooms

duction of 12 changes of outside air, measured at 70 F,

to maintain 70 F with 0 F outside?

Substitute in Equation 2. H = 110,100 + 34,200 = 144,300 Btu per hour; @ = 12 5

144,300

27,000 = 5400 cfm; ¢ = 70 F; 4, =

H
6040 X024 t*
70 = 947F.
8 @ In the preceding question,
rooms, how many pounds of
system cohdense? ’

Substitute in Equation 15, Q = 5400 cfm; At = 94.7

Question 7; kty = 968 Btu, from steam table in Chapter 1.

W = 60dQ X 0.24 X At~ 60 X 0.07492 X 5400 X 0.24 X 96.7
- hfg - 968

= 583 Ib per hour. -

9 ® The combination hot blast heating and ventilating system for the dining

rooms-of a hotel is to heat the rooms to 70 F with 0 F outside, and permij;

the exhaust fan from the adjoining kitchen to draw 5000 cfm from the dining
the dining rooms total 240,000 Btu per
rooms amounts to 1000 cfm from out:.

rooms. The transmission losses from
hour. The infiltration into the dining
doors and 1000 efm from heater rooms. How many cubic feet per minute,
measured at 70 F, must be supplied the dining rooms

First find the infltration loss by substituting in Equation 1.
t=T70F;tg =0; My =d X Q
dand Qare figured at 70 F. 21,
Btu per hour.

Next by substituting in Equation 3, find the cubic feet per hour to be circulated. H =
sum of transmission and infiltration losses in room — 240,000 + 75,550 =-315,550 Btu,
per hour; t; = 112 F; ¢ 70 F; .

H 315,500

Q= BIX0UEG =) ~ X0 X o {1z =70)

=024 (¢-5) M,

= 6950 cfm.

10 ® In Question 9, 3000 cfm of outside air will be drawn in by the supply fan
and 3950 cfm will be recirculated. What will be the output of the heating
sections in Btu per hour if there is a loss of 2 F betweeri the heaters and the
room? . : .

The average 'témperature of the mixture of outdoor and recirculated air entering the

heater = 3000 X 063503950 X0 _ 398 F. Airleaves the heater at 112 4 2 — 114 F.
Referring to Equation 15, W X ki = amount of heat required per hour = 60dQ X 0.24. k.
X At = H. Q = 6950 c¢fm; At = 114

—39.8 =742F. H = 60 X 0.07492 X 6950 X
0.24 X 74.2 = 557,000 Btu per hour. -
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Question 5; At = 116 +4

T 60 X 0.07492 X 5400 X 0.1 T

}f the air drops 2 F between the heater and the
steam per hour at %—lb gage will the heating

Y
+ 2= 96.7 F, from solution of
1 -

if the air enters at 112 F? -', ‘

= 0.07492 X 60 X 1000 = 4497 Ib per hour. In thiscase 1
=0.24 (70 — 0) X 4497 = 75,550 -
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ENTRAL SYSTEMS FOR COOLING AND
cE DEHUMIDIFYING o

; idifiers, Designing the System, Zoning,
gg::i:;ft i}s‘:}:’}lzrfx’:&ls’,‘%‘g:{i;erature gof tie Air leat;’ingth;?m
Inlets, Air Quantity Required, Heat to be Remoged y Cz(; l:::g
nd Dehumidifying Apparatus, 'S.we of Rel.leaters, l{.r_’face
¢ Problem, Auxiliary Equipment ,
. . . gep s d
stems, equipped for cooling and dehumidifying, are use
C?:Egpﬁgﬁ;{n the a?r gonditioning of theaters, r.estauranfts, tofﬁr(:e
buildings, or other places wh.er-e people gat!;er, and in rfrixanu aco::r;hi
establishments where air conditions have an important n}' uenced n the
ality of product or rate of production. A central cooling an lehu’
?n‘;difying plant is one in which the fans, dehumidifiers, and other rela I
" .apparatus are assembled in suitable apparatus rooms fron:l which st,‘uppd}:
and return ducts lead to the conditioned spaces. The e51gr; o ::ms
systems is considered in this chapter, while in Chapter 9 ceri_tra‘ Zys orms
for heating and humidifying are described. Air conditioning for industri
processes is considered in Chapter 40.

TYPES OF SYSTEMS

idification or cooling of air may be accomplished by several

m(?ﬂil:;;n :rllld cﬁy use of many heat transfer mediums. Most (;gmfo:t-
conditioning, central station, air-conditioning systems.employ co w?. eg
or the direct eéxpansion of a refrigerant in either spray type‘?rrﬁsmrti a(l:1
type equipment to accomplish the required cooling and dthfm ifica gh' '
Among the several other methods that may be employed are: pa(sismgb h g
air through or over a dehydrating agent and then lowering t_hewfyl; Eh
temperature to the proper level, and evaporative cooling.. Wit e
former method the excess sensible heat may be removed with cold water.
and where this is not available, mechanical refrigeration must be lused
after the air has been debydrated. The latter method is applicable to
comfort conditioning only in regions where the summer wgt-bulb tem: -
perature is low. ‘ C
If the system is intended solely for summer conditioning, the apparatus.
will consist essentially of a dehumidifier of the surfape type or spray type;

filters; fan and motor; reheater; outside air, return air, and sppply air duct
- work; air inlets and outlets; spray pump for spray dehumidifier; refrigera-
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