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heat (or wet-bulb line) to its intersection with
and read 94 F dry-bulb, which will be the temperature of the air leaving the dryer.

Moisture per cubic foot at 94 F and 70 per cent relative-humidity = 11.8 graing
Moisture per cubic foot at 95 F and 78 F wet-bulb = 8.0 graing

—_—

3.8 graing

[

Moisture added per cubic foot of air handled ]
: ' 1700 X 7000
_ X80 x 38 ~ 270 cfm.
No allowance is made for heat lost in the trans
heat required to raise the product from its enteri
dryer. This would necessitate a trial and error

*
mission to and from the dryer or for the
ng temperature to that maintained in the
solution common to ail drying problems,

6 ® It is proposed to install a central fan ty,

prised of fan, air washer, filters, and heating
maintain proper humidity in a small library 4

X Btu per bour in maintaining 5
condition of 72 F dry-bulb and 45 per cent relative humidity. Assuming that

‘the air washer completely saturates the air, what must be.the leaving dry-and
wet-bulb temperatures to provide the required condition?
49.85 F is the dew-point temperature corresponding to the stated required condition,

7 ® Assuming a maximum permissible air delivery temperature of 100 F in
Question 6, what air volume will be required? ’

' 450,000 x 55.2 _

(100 = 72) X 6o ~ 14800 cfm.

control-
Y operating automatic dampers, and thereby
i i ir admitted:
a. What volume of air should be recirculated?- :
b. What volume of air will be exfiltrated from the buildings?
¢. What reheating capacity will be required? A
a. Btu per pound at 72 F and 45 per cent relative humidity = 25.38

Btu per pound at 0 F (assumed saturated)
Btu per pound at 49.85 F saturated

Recirculated air = 2711 = 8:;55)) X 14,800 11,600 cfm.
b. The same volume as is introduced as fresh outside air, namely,
- 14,800 — 11,600 = 3200 cfm. - _
¢. The reheaters must be of such capacity as to reheat the volume of air -
handled from 49.85 (the dew-point) to 100 F. T
14,800 X (100 — 49.85) X 60
B2

(]
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o

= 808,000 Btu ‘per hour. .
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Chapter 4

NATURAL VENTILATION

i 1 Skylights,
t, Openings, Windows, Doors,
Wind For c‘.a;:; S::c’fsgz{ics,’ Prlz?:ciples’ of Control, GeVner:x.ll fi:;rlfs,
Roof Vent:netr?ts’ Dairy. Barn Ventilation, Garage Ventila
Measure s ‘ - ' .

ENTILATION by "natu - 1 tain é;ases
-natural forces, -supplemen-ted.m cert: 5
@ ith Imechgmical forcis,' finds extensive application in industrial
‘wit

i s, and infarm buildings.
ic buildings, schools, dwellm.gs, garages, in bu
pl?;l;S, pltlt)xlrl:lbfl;rces available for the dxsplacefmt}alnt qf zg:lr silc'l‘eb:r‘llccihggis eixég
o i i the air insic
i n temperature o side ts
the v{)lq?d?:; th’%h(gﬂ::f:rf;elment' and  control -of ventilating openings
the bw .

" should be such that the two forces act codperatively and not in opposition.
shou SRR : '

Wind Forces . ' ) don of
ideri natural wind forces for the operation
In copsxdensrégr;hzcggﬁ&f must be taken of (1) average alr:d rrlnmrggz
V‘?"nlating'tsi)és (2) wind direction, (3) seasonal, daily and mfx_r}y Y:e i
‘t?{::rlg Y: gv?nd ‘;elocity and direction, and (4) local wind interferen v
l . ) . ..
buildings and trees. o r He average summer wind velocities
Erage Chaﬁ)i;er i;i%llc‘lleji‘r/eaéltjiisnfs(,)int variousgl_ocalities throughout the
anc! theS prte Vawhﬁe Table 2, Chapter 7, lists .sinplar values for the gnnte_r.
e s ﬁsl'ocalities the summer wind velocities are lower than t 3§e in
e and in about two-thirds of the localities the prevailing 1rierzlc(i
the v‘{mfieilt”ferent during. the summer and winter. . thle.averz_il;gti,n wnth
tlOln !i' s are seldom below 5 mph, there are many hours in ei;.ic. ) (;‘ ith
éﬁ ﬁﬁl l‘?.,hich the wind velocity is from 3 to 5 mph, e—YEfi-l hm loczrze:t::lsazvely
the séasoné] average is considerably above 5 mph. 3 (te)r(i :i& g ey
f laces where the hourly wind velocity falls much be! ol i
o pthan 10 daylight hours per mornth. Usually a natural v(fitn pun
;T;Z{gm should be designed to operate satisfactorily _w1th a wind velocity
to 6 mph, depending on locality. . o L .
of ,:;,he follol\::ving formula may be used for calqulatlngfthedq;xa;r;‘lc;;){n(éf tz;ll; .
forced through ventilation openings by the wind, or for dete: g
proper size of such openings:

. Q=EAV 1)
where _ :
'@ = air flow in cubic feet per minute. )
/({2 = free area of inlet (or outlet) openings in square feet.
V' = wind velocity in feet per minute,

miles per houer 8. _
E = effectiveness of openings: ) 4 . o 55 oar
(E should be taken at from 50 to 60 per cent if the inlet openings face the wind and from 25 to pe:
cent if the inlet openings receive the wind at an angle.)
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