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6. In case it is impossible to locate furnaces in the ‘windward end, that part.of ﬂiz.
building in which they are to be located should be built higher than the rest, so-
the wind, in e:}plashing therefrom will create a suction. The additional hei;
increases the effect of temperature difference to codperate with the wind.

7. In the use of monitors, windows on the win
closed, since, if they are open, the inflow tendency of the wind counteracts the outf,
tendency of temperature difference. Openings on the leeward side of the monitor Fesyj
in codperation of wind and temperature difference. )

8. In order that the force of temperature difference may operate to maximum advgy,
tage, the vertical distance between inlet and outlet o

i penings should be as great
possible. Openings in the vicinity of the neutral zone are less effective for ventilatig,

9. In order that temperature difference may produce a motive force, there must be
vertical distance between openings. That is, if there are a number of openings availab),
in a building, but all are at the same level, there will be no motive head

b d produced by
~temperature-difference; no-matter how great-that “difference might be,” — -

10. In the design of window ventilated buildings,
quite constant and dependable, the orientation of t
and grouping of ventilation openings can be readily
the force of the wind. On the other hand, where
variable, it may be stated as a general principle that windows should be arranged iy
sidewalls and monitors so that there will be approximately equal area on all sides,
Thus, no matter what the wind’s direction, there will alwa
exposed to the pressure force of the wind, and others o

_ effective movement through the building will be assured.
11. The intensity of suction or the vacuum

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,

] L especially
when changes in occupancy are possible, or to provide for extremely hot days. [n the
former case, free openings should be located at the level of occupancy for psychological
reasons. .

where the direction of the wing is
he building together with amoynt

produced by the jump of the wind js

13. Special consideration should be given to the
windows being closed on account of weather conditi
ventilators and specially designed stormproof inlets.

possibility of sidewall or monitor
ons, Such possibilities favor roof

MEASUREMENT OF NATURAL AIR FLOW

The determination of the performance of -any ventilating system
involves. measurements which are not easy to make. The difficulties are
increased in the case of natural ventilation, since the motive forces and
the air velocities are very small. The measurements necessary for giving
the capacity of a system are (1) velocity of the wind, (2) velocity. of the

arranged to take full advantage of |’
the direction of the wind is quite §

ys be some openings directly |
pposed to a suction force, ang |

ght aly i
dward side should usually be ke g

o

N :.‘__J:. [ o el SRG R

e

oy oy il

Ay

air through inlet and outlet openings, (3) outdoor air temperature, and
(4) average indoor air temperature. ‘
Measuring Wind Velocity. The cup-type of anemometer as used for
Weather Bureau observations is sufficiently accurate for this measure-
ment,
have been developed for airport service, but for ventilation work it is the
average wind velocity over a long period which determines the capacity of
ther Bureau instrument, with an
observation period of one hour or more, is satisfactory. If observations
of wind direction are required, these should be taken by observing a
sensitive weather vane at frequent intervals (about every 5 minutes)
during the same period. :

Velocity of Air Through Openings. The vane type anemometer is the
most practical instrument for this measurement. :
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Some more accurate instruments as well as direct-reading types k
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— CmemA

d correct all readings

in.) low-speed anemometer, an A ings
%e:; )calibration. Mount the am;n"xometerh in aesrfir:é) :1['1 on

according to 2 ;e handle for convenience. Divide eact og ling into
clamp ‘with a(b;) r;%ring or wire) and hold the aneg(n)ometerdlsn t Reecord - of

i ; i 1 seconds.
5 in. squares ) definite period of from 15 to ) the
or? leted and.start another one 1

each square e as soon as completed 1
result °§ theAt rsae‘;féss. of traverses over ztt) penog of onﬁhhzu;;i?{ytgse ilci;
ediately- ind velocity observations wi! fairl \
gleriOd covered byig;?e(;v :Ksiatisfactory test for that wind velocity. Itis

; ons h opening. If the
wind, may be ¢ n anemometer observer at eac

ble to have a
prefera

i tors
pe eCtlon fac
i € ed y gn”e or reng ' e l)r() I COIT
Opemng 1S er, use 'h

U se a small

(see Chapter 40).

; ; _error. of 1 to 5 deg in
e ~Temiperature. ~"It-is-easy to-make.an.e
Oy G o i e g sute, ermoneis
observing ivisi hould be used. ¢ thermo
> deg divisions s . 5 build and not too
calibrated in 1 ‘o at about mid-height of the building
mounted '"-1313?\ s}\:vzll or adjacent to an air outjet. ’_I‘he heat f((;;n ; :)ag
near tl;e b“:ilchl hgas been exposed to the sun is easily transmitte
w h > -
O ermometer, with resulting high readings. that the capacity
o Indoor Temperature. 1t is important to note(:i a he diffarence
{Awtr)‘lz)geening (such as roof ventilator) doés ""t‘hdeg;‘énigg It depends
ot an ed adjacent to the .. '
. res measur )
in the ter?}?:rgitf?erence between the average temperature oftthe cg}lllcl)rlﬁg
rath.er.or{de the building and that outside. Indoor temé)era urg:
g}i;léf;}:lbe observed at various heights to secure a good average.

DAIRY BARN VENTILATION*

ilati i i tinuously supplies
Y entilating system is one which con ly suppl
th? ;:Jocg:x?siﬁxloza;? :f air required by the sto;k, with sri)\:z[;:a cthslg—cx)li);tlgg
i fts, and one which removes the exces , re,
i?xgl v;léggut;l;g trixaintains the air at a proper temperature, relative
idity, and degree of cleanliness. . ]
hug‘;rrxlqt’emperatures below freezing and above 80 F aﬂicé:n mxlrl;tl‘);c;dgg_
tion. Milk producing stock sho:lcéd bieléetpete(liri\ng t:;; te kg;t ature be-
F. Dry stock, at reducec , Na ) :
?vtierll()‘ig:gn gigger. C;ylf barns are generally kept at fG% g‘,F wl;xl:olrlt?:ght:b
and maternity barns usually have a temperature o o
i h * . . . " .
hlg’l‘lf; heat produced by a cowhof an averagteé :;\}e;gll(')lits tolfrl(:)()r(()) cllll)lczﬁr{ E;
taken as 3000 Btu per hour. The averagera e D75 sraine
ivi f milk per day is 15 Ib of water per day, or ¢
aecro v}‘:ogul:,mg’l‘zoosl:i,)toa r;ltlancﬁl):«,u'd of permissible relative l'}umx?.xg% for g:rx
garns is difficult. For 45 F an averel;._ge.relatwe humidity o per
is satisfactory, with 85 per cent as a 1m1t.. ) .
Where the barn volume is within the limit that canTb}:a h:iit:go?j'dtg:
stabled animals, the air supply need not be heated. e

3 i . t of Agriculture
‘For additignal information on this subject refer to Technical Bulletin, U. S. Deparu;n.:n of Agrit '

(1930), by M. A. R. Kelley. ) 34, 1928),
Dairy Barn Ventilation, by F. L. Fairbanks (A.S.H.V.E. TRANSAC‘I‘IONS'. VolH::u'." iping and Air
Cow Barn Ventilation, by Alfred J. Offner (A.S.H.V.E. Journal Section, ,

Conditioning, January, 1933).
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