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VOLUMETRIC AIR MEASUREMENTS

Volumetric air measurements must be made with skill and precision
and great care must be taken in securing the right conditions under which
such measurements are made. There ate two general methods in use
for measuring air volumes, the first being the anemometer method, and
the second, by means of determining the kinetic energy of the moving
air current by the use of suitable U-gages containing a fluid (known as
the Pitot tube method). The use of these two methods is described in
Chapter XXXIV. .

While the anemometers give the air velocities directly, the kinetic
measurements of the air current require ‘'specially constructed gages,
tubes, etc. Generally speaking, it will require considerable more skill -
to take volumetric air measurements by means of the latter methdd,
whereas the anemometer method can be used fairly accurately after a
short experience. - . .

: ANEMOMETERS
The ordinary anemometers should be.used for the lower velocities only,
the maximum range being considered as from 2 to 20 ft. per second. :

In testing the air flow in a large ventilating plant a preliminary meas-
urement should first be made as to secure a general knowledge of the air
distribution. Before preliminary readings are taken all dampers and
registers should be opened. Preliminary readings can be made by holding
the apemometer 2 in. from the register face or grille and going slowly
back and forth over the entire area of the register for one-half minute’s
time. The amount of air should be computed for the entire area travelled
by tl?e anemometer, no deduction being made for the metal of the register
itself..

After preliminary readings and adjustments, the final readings should
be taken. The.registers or openings should then be proportioned off in
about 8 in. squares and a reading taken on each square, the average of

velocities to be taken as the average air velocity through the register -

or grille. . .
Where exterior diffusers are used, the average velocity should be deter-

mined by placing over the diffuser a suitable cellar of not less than four
- times the length of the distance that the diffuser extends beyond the
wall face and readings taken as above described for registers. :
for the preliminary measurements and as much time as is required to
secure accurate readings for the final measurements. R
Anemometers should be calibrated frequently as to their accuracy
uinder the varying velocities, and all readings should be corrected in.
accordance with the calibration curve for the particular instrument used.
" (See Report on Measuring Air Velocities with the Anemometer, with
discussion, AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS
“TraNsACTIONS 1913, Vol, 19, pp. 202-to 207.) - R

The time for taking readings should be not less than one-half minute »

PITOT TUBES .

Measurements of air velocities exceeding 20 ft. per‘secbri‘d should be

made by means of pitot tubes. Volumetric determinations from pitot
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CuaPTER XXIII-—MODERN STANDARDS OF VENTILATION

‘tube readings must take into

ing 0 account the barometric press
:ﬁre, h}u;:xdxty, and the possible dust of the air. Thesepfacture,c!tempqra-
~ the weig t or density of the air. ors cetermine

In general, no accurate veloci ‘ )

. » DO A ocity pressure readings can be
?:; :l:;;%n}ltl ;\;hé;l; ﬁnalgelgte:l llzy_cbang(els of vdirectioisvof the gzlé:sn ) oligcxtxy
1ly be taken 1n a duct which is straight wi t
‘t:?rrcrl]ls]aarnguecll)ows_f}?r a distance of at least 50 times thegdiar?ltgzerlotfh 3: :
'spaceconditiénordt e greatest dimension of a rectangular duct. Whe .
space conditi s do not make such conditions possible, baffling or dividi o
the Pressurnumeégqs smaller ducts by division plates becomes nec o
sar ;irawings (:) fccér:l clttlto:fv;:;t ;)e t(iitem}ined over the entire area elsx;

: 1gS \ s taken from the S
I‘I;s)tlr\l/g}zgentnf ugal and Disc Fans of the AMERICAN Soé?ggsrodF IC{(;:de for
AND TILATING ENGINEERS and . the National A ati  Far
oinfacturne 7 ssociation of Fan
staP;l %rafgtet;xgigslngftl:aeﬁ)ecliotcity of mo(ring air current in ventilating ducts
: re . L ooy Ve :
S e y pressures will assist -in giving quick but
degfn?gﬁegr:ﬁée:hzﬁgxt& bl: dezi_red the density of the air must Be
r an e readings must be converted i iti
The velocities corres ing ' re remtin piies
ponding to the velocity pressur i
r e read

be averaged to obtain. the average velocity for each t'ravers:.lgjkfr}:r):ég

velocity pressures should ‘b
ity o L5
yelocity pre ' calculated frqm the average velocities thus

V = 1096. ‘/E
1006.2 5%

PV = velocity in feet per minute.
v = velocity pressure in inches of water.

For dry air .‘at 7 : : . A
formula becomes: 0 deg. and' a barometn_c pressure of 29.92 in. the

V = 4005 J?‘v
Gages or Manometers V

In vi . S
ord?n:;;wd?xfé :hse sz;:t th.a§ the velocity pressure exerted by moving air in
O nary duct grs A ams-ls very slight, frequently going below 1 /1000 in
by vater, the most Scc1;‘rate gages for measuring these low pressures mist
aleohel homy 2R u<(:j measurements gasoline, benzine, or preferabl

oot should b 'Sl?h’ with levels for setting the instrument horizonta);
 both directior 0s. T}e1 instruments must be placed upon a firm support
ments on low velg.cifiesealt)l:)‘;)li Slh(t)glgobzxilrédined for Aocurate measll)lrt‘.-

8 evi (
necessary where extreme accuracy at low vel(.)ciltain(-‘:‘slist(éels?r(c)acﬁ1 a\})rvgﬁcg::i

_it'is possible to read with accuracy very nearly 1 /100.in. of wateér

(See Report on -th i
i e use of the Pitot Tube, AMERICAN ;
o é»xlrll_N:l;ngxxrsxzm\l/éen'(rinémNG ENGINEEgs -TRANSACTIONSAti]iOC{;E(')IiY 2(:)F
Rocand Sta ard Code for the testing of Centrifugal and Disc Fans,
IETY OF HEATING AND VENTILATING ENGINEERS: TRA;IIS,

ACTIONS 1923, . : :
poiine 3,-Vol. 29, pp. 407 t0 416.) Also Chapter XXXIV of THE
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