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tendency, of temperature difference.. Openings on the leeward side of the monitor
‘result in cooperation .of wind and temperature difference. o .
9. In an industrial building where furnaces that give off heat and fumes are to be
installed, it is better to-locate them in the end of the building exposed to the prevail-
. ing wind. The strong suction effect of the wind at the roof near the windward end
will then cooperate with temperature difference, to provide for the most active and

- gatisfactory removal of the heat and gas-laden air.. R ) )

*10. In case it is impossible to locate furnaces in the windward end, that part of the
building in which they are to be’ located shiould be-built higher than the rest, 8o that
the wind, in splashing therefrom, will create a suction. The additional height also
increases the effect of temperature difference to cooperate with the wind. -

11: The intensity. of suction, or the vacuum produced by the jump of the wind, is
greatest just back of the building face.. The area of suction does not vary with the
wind velocity, but the flow due to suction is directly proportional to wind velocity.

- 12. Openings much larger than the calculated areas are sometimes desirable, espe-

cially when an increase in occupancy may occur, or wher extremely hot days may-be
anticipated. Intheformer case,free openings should be located at the level of occu-
pancy for psychological reasons. . . . . ] .

. 13. In single story industrial buildings, particularly those covering large areas,
natural ventilation must be accomplished by taking air in and out of the roof open-
ings. Openingsin the pressure zones can be used for inflow, and openings in the suc-
tion zone, or openings in zones of less pressure, ¢
tion is accomplished by the manipulation of openings to getair flow through the zones

to be ventilated.

VENTILATION OF ANIMAL SHELTERS®

- Animal shelters require ventilation to remove moisture, odors:and, in: -

the case of dairy stables, excess heat: )
Outlets. - Outlet flues for natural draft systems should be round or
approximately square. . A-thermal resistance (1/U) of not less than two

is required in their side walls. They should extend at least two feet .
above the highest part of the roof. . Only one -outlet is recommended for -,
each room or pen. The use of several outlet flues may result in excessive: .

up-drafts in some flues, and down-drafts in others.

If flues have roofs or covers, these should ‘be high enough to proﬁde' R
unobstructed openings on all sides, equal in height to one-half the least -
dimension of the flue, Fig. 5. A level, heavily insulated ceiling under the

flue roof, and over the entire area of the flue, is important.

Inlets. Inlets should direct the incoming air vertically upward s0.asi:
to avoid drafts on the animals, and to insure immediate mixing of incoming -

air with the room air. ‘A reasonably uniform -distribution around
stable or pen is desirable. Inlet flues, that deliver air close to the side walls
stimulate convection currents, which is.desirable. When so placed, they als
tend to bathe the side walls with cool air, thus reducing temperature di
ence between the inside and outside of the wall.- :

o

From the standpoint of air movement, insulation of inlet flues is ndﬁ‘fﬁ
important. Condensation is, however, likely to occur on them, unless the’

thermal resistance of their walls is at least two. v
Controls or throttling devices in inlet flues are seldom required.
used, they are best applied to the inlets and limited to the side of th

building facing prevailing winter winds. They should be so made that
an opening, at least one inch wide by the width of the flue, will always;

remain open.

Amounts of heat and water produced by livestock vary not only WJthi

the different kinds of animals, but also with age, weight, feed consumpti
and production. These facts, and the vagaries of the weather, make exag

an be used for outflow. The ventila- .

wherg <

- A

-Infiltration and Ventilation
) 1233

calculations impossible. The followi 1
X ollowi i i
based on numerous; carefully checkedn%bger::;;(;i:lsrecommendatxons are.

It is desirable to keep the relative humidity of livestock shelters below

85 percent. Temperat O T :
Ko of amial Feratures may be as indicated in the discussion for each

Diiry Stables .-

w nﬁ; eglolzt s.ltmal:::gf accepted temperatures for dairy stables, where cows af;

gonfined in star H(lm..s or tie spa.lls,_ are from 45 to 55 F. ,These tem; -y

bures are re con)ét m:;negmned in winter weather by the body heatblf)e:l?-

e el constructed, g;e}ltstggegx;gge:eﬂ Hentilated stables. S’oa'bl;a
- . . ’ w i :

it Sx:)if:ir 1000. 1b gp;mgl wglght are, in general, tn;er;?all)xlleexcess of 180 sq

e walls should have an overall thermal resistance ;>f from. 2 to 5

demn@g qn theT temperature zone and wind exposure. Thermal re

Fia. 5. REecoMmsn i ' '
- REcoMMENDED TYPE oF CoveER ¥or WoopEN OUTLET FLue

. 'i’he opening
opening H should equal one-half the least dimension of the fiue.

13 essential, :
; Heavy insulation of the level deck

sistan. on : v :

walls, 'cfslgfsttl:l")lg:}lnf]gt 1fhould be 50 percent greater than that é)’fmth'e' 51d

to 3800 cu ft per (?n‘-)' : (%&‘ffb‘*ggaz(; I;xm;l)llatédha ventilation ‘rate ‘of 3208

 The et e o2 O al) usually insures good conditi

iloaﬁnz fgmg A;?ﬁ?mﬁgg:tilsoﬁstgg ll:()t apply to so-called per 'sfal:légn';:

Joor, and i O:hjch doors are normally k;?)%n(:g:nand bedding pack on'the
Outléts. One flue will sérve : %t long. - '

£t Io . ill serve a stable 200 ft long.

is I:%agle%ﬂlf e:.lll‘o;:llid be about midway between I;lgle _efll:iss?;'bli? tggzl’;albzlg

Venient location. ¢ angle. In shorter stables, it may be at any con-

The xh . .
floor. ?I‘h aust point in the stable should be not more than 18 in. above the

Ihis permits removal of i
ﬁuzfalll)atl'ons Do tempera%urzl.ﬂy the coolest air, and prevents rapid
. asic rule for finding the cross-section of the outlet-flue is
A__176N_' S '
S

o= a_rea of the outlet fiue, square inches.




