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CHAPTER XXII:

HOW TO USE THE PITOT TUBE

“HE Committee rendered a careful report which included two tables
“and a list’of references on the theory of the Pitot tube and the
_denvatlon of formulz. An extract from the report is given below

The readmg should be taken at a cross section where the pipe is stralght and the
flow undisturbed. This should be preferably at least 10 diameters from the fan outlet,
from an elbow, or from a change in cross section in the duct. The readings should be
takenovera, plane at right angles to, and the tube should be pomted ina d1rect|on parallel
to, the dlrectlon of the alr ﬂow
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. F16. 67. Stanparp METHOD OF UsiNG PitoT TUBE .. .

‘:The most diffcult’ reading to take accurately in a current of air is the static pressire.
The approyed form of static tip shown by Fig. 67, diagram B, is the form recommended
“for fan-testing work. There should be eight or more clean holes 0 02 in. in diameter, an
equal number on each side of a }{-in. tube ¢4-in. thick. The most approved form of PltOt

-tube combines the foregoing static tip with an_impact tube as shown by dxagram C by -

~means of which total, static; or velocity’ pr&ssure may be read.
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In making a traverse of a rectangular duct, the cross sectional area may be divided
into 2 number of smaller rectangles and a readmg taken in. the center of each small
rectangle. .

A round pipe should be divided into at least three concentric zones of equal area per foot
. in dwameter and four readings taken on a circle drawn through the center of area of
each zone or ring. :

That is, readings should be taken across the horizontal and vertical axis of the pipe as
shown on diagram D. The location of these points from the center is shown together
with the accompanying Table 106, which gives the distance from the center of the
pipe to point of reading, expressed in per cent of the pipe diameter.

To get exact results a small pipe should be divided into more zones than a pipe of larger
diameter, as the ratio of frictional surface to cross sectional area is greater, hence
the more static pressure in proportion to the lmpact pressure, which correspondingly
reduces the velocity pressure.

The corresponding velocities for each of these readmgs should be determined and an
average taken of all of these velocities in order to compute the air quantity. Inas-
much as the velocity varies as the square root of the pressure, accurale resulls cannot be
obtained by averaging the pressurc readings and taking thc carrespandmg velocity as the
average. ) )

TABLE 106. PIPE TRAVERSE FOR PITOT TUéE READINGS
Distance from Center of Pipe to Point of Reading in ;Per Cent of Pipe Diameter

No.oF 1t No. oF i '
EquaL y
AReas v | ‘READ- [ IsT R, | 2ND R, | 3RD R, | 47H R, | 5T Ry | 6TH Ry 7n-r R, | 8TH R,
Travezse | NCS . :
3 12 20.4 35.3 45.5
4 16 17.7 30.5 39.4 46.6
5 20 15.5 27.2 35.3 41.7 47.4
6 24 14.5 25.0 32.3 38.2 43.3 47.9 -
7 28 13.4 23.1 29.9 35.3 40.1 44.3 48.2
8 1. 32 12.5 21.6 | 28.0 33.2 37.6-1.41.5 .| 45.1 | 48.4
AR s . ) :

The v'eioéity may be.determined from the velocity pressure by use of the formula,

' ﬁu=1096.5‘/i

L= velocxty in ft. per min.
" P = préssure in in. of water. :
Wn.— weight of ait in Ib.-per cu. ft. under the exrstmg condmons of temperature,
barometer and humtdlty .

'\

Wlth dry axr at 7l deg and 2992 i in. barometer,

\W 0 0749 whence the formula becomes
b= 4005 BV P : ; :

With saturated a1r at 70 deg. and 29 92 in. barometer,
W = 00735 and A

v = 4046 / P.
qu dry air at any temperature and "pressureﬂ, .
W = _ 000288628

1 ¥+ 0.0021758T
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