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entey_ingf air to be 68 F, calculate the required air capacity of the system.
Solution. . . ’ :
o Q _ 199,736 X 55.2
- T e X12
" If a system similar to the one shown in Fig. 1 is used, 1146 Ib per minute wnllbe the
capacity of the dehumidifier as well as of the fan equipment.

Example 2. If in addition to the 199,736 Btu per hour sensible heat load, the cop.
ditioned space has'a moisture gain of 384,000 grains per hour, calculate the apparatyg
dew point required to give maintained conditions of 80 F dry-bulb and 65 F wet-bul
with a corresponding 5614 F dew point. s !

= 1‘5,313 cfm = 1146 Ib per minute.

Solution. "With 384,000 grains of moisture per hour to be picked up, the entering dew.
point temperature should be low enough so that the addition of this moisture will not
increase the dew point above 5614 F. :

Grains per pound of air saturated at 56}¢ F o ;

(Table 5, Chapter 1) ] 6.8.0

: ’ . C . 384,000
(,css. Grains per pound to be pxckeij u?, ‘ 146 X 66 56
Grains per-pouqd allowable in enteting air ) : - - 624

This cofr'@spbnds to'an apparatus dgw-ﬁoin't teniperature of 54.17 F.
Example 3. Illustration of the by-pass system.  (See Fig. 2.).. .

Assume the same data as for Example 2. - Instead of -passing all of the air through the
dehumidifier for cooling and dehumidifying, a portion may be passed through and the

balance be mixed with the conditioned air at the leaving end of the dehumidifier, the ¢

mixture being proportioned so that the resultant conditions will be those required to
give proper conditions in the area considered. - :

Solution. The quantity of air to be dehumidified, the quantity to be by-passed, and
the apparatus dew-point temperature may be approximately calculated as follows:
- Let .
X = percentage of air to be by-passed.
¥ = percentage of air.to be passed through the dehumidifier.
fa = apparatus dew-point temperature, degrees Fahrenheit. .

The quantity X of 80-F air must mix with the quantity ¥ of dehumidified air to
produce air with a resultant 68 F dry-bulb temperature. ~Also, X quantity of air at
5634 F dew point must be mixed with ¥ quantity of dehumidified air. to give a resultant
dew-point temperature of the mixture of 54.17 F. It is assumed that the air passing
through the dehumidifier is saturated. T .

- \
Solving simultaneous equations, .

: - - 80.0X + Yt = 68.00- . @)
56.5X + Y = 54.17 : @
23.5X + 0 = 1383 L L ’ -

X = !3—823%'9 = 59 per éc;ht, air -by—passed.
Y=100-X . = 41 per cént, air pas;«;gdAthrougli washer. .

The second step is to determine the apparafus dew-point temperature. Substitute X
in either Equation 3 or Equation ‘4, and solve for #4:
80 X 0.59.+4 t4 X 0.41 = 68 '
td = 6—86:——-4147 . = 51,2 F, tﬁe apparatus dew point.
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" the room’ temperatures, which is the same as assuming the dry-bulb temperature of th,

CHAPTER 9———CENTRALAAIR CONDITIONING SYSTEMS &
CHAF,

] < € ING AND
HEAT TO BE-REMOVED. BY: COOL ‘
'T DEHUMIDIFYING APPARATUS

me the ssme data as for Example 3. If the amount of outside air, at
y u

Example & Asas 75 F wet-bulb, required for ventilation hds been found to be 169 Ib
95 F qn:x—;mg:t‘:mﬁ“e the refrigeration capacltly r‘equlred. N
per W ight of the air introduced per minute is 1146 Ib, an per
Solution. Ast;?g:;l:atlh:e:lihumidiﬁer, the total work to be done may be comput
t of it goes ‘ , o
llows: ] o
asfo Air passing through dehum}difler, 114§ X 04L:cmeees et fég }g
:de air for ventilation...
Less: Qutside air
3011b
Return @ira....oeemssemeemse

" The refrigeration required for the:retura air is: -
‘ F. e e
Total heat per pound at 85 F-toqgpr . 2092 Btu

Less: Total heat per poun - -
- . . . . T -——-—-. .
< ement for coofing 1'1b of return air. . o 9.04 Btu
goefl?ge;‘ 9.04 Btu = 3721 Btu per minute ;equxred to coo! L
return air. ) T
The refrigeration required for the m;tsxde air is: » 45,46 Bt
und of outside air........ : — 46 Deu
'[l::::-l h’ﬁzalpel:eg: per pound at 512 F : 20.92 u
. 17.54 Btu

Requirement to cool 1 1b.of outside air.. - A
169 1b X 17.54 Btu -~ 2964 Btu per minute required to cool the
outside air.’ L

, the total refrigeration required is: ) o -
Tgl’;;l 'B‘:u + 2964 Btu = 5685 Btu per minute, which is eqmyalent
to a load of 28.4 tons of refrigeration.

SIZE OF REHEATERS

. i i ditioning ill have reheaters of
designed air-conditioning ‘system w1 f
s gic&l;&pgggadglgto lieat the conditioned air from the a_ppar:;ltustidevgs
p\z)int temperature to the inlet del‘ivery2 ;emperature. 1f winter heating
to be accomplished, consult Chapter 22. L )
The following general formula may be used to determine the amount of

heat necessary to reheat a given quantity of air: _ _
: ' H =020 —t) M ‘ ®
where : '
'Hi = heat to be supplied to rehea’ter coil, Btu per haur. '
. Example 5. Assume thesame data as for Examp}e 1,and ﬁx}ﬁfle a.mqunt of reheatmg
required, . A .

Solution. . - o o K - h |
H = 0.24 (68 — 54.17) 1146 X 60 = 228,200 Btu per our:

SURFACE COOLING PROBLEM

“coi i i ount of work is
The amount of coil surface required for a given amount
dependent upon factors previously listed.- Obviously, the various typgs of.
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