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(25)

(26)

or where we wish to correct for both temperature and barometer 

u__\t /460 + t w /bo
v-v'\m+ix Vr .

In the above formulae V represents the velocity of the air at temperature t 
degrees Fahr. and barometer b, while V. is the corresponding velocity at 
temperature t. and barometer bo.

Relation of Altitude to the Properties of Air
The diagram, Fig 2, shows graphically the effect of different altitudes 

on the properties of air, and the two lines of relative air velocity and of air 
pressure and density are especially convenient in fan calculation.

As an illustration of the use of this diagram assume a case where a fan is to 
handle 150,000 A. P. M. at 0.5 inch static pressure at an altitude of 5000 feet. 
We must determine what sea level conditions correspond to these conditions at 
the given altitude and so be able to select a fan of the required capacity. From 
the chart we find the relative pressure at this altitude is 0.825, so that sea level 
pressure corresponding to. 0.5 inch at 5,000 feet altitude will be 0.5 H- 0.825 — 0 6 
inch. The horsepower required to operate this fan will be 82.5 per cent, of the 
rated horsepower as given in the fan tables for the corresponding pressure of 
0.6 inch static.

Any given amount of air as commonly specified will be increased in volume 
by this same ratio when we consider an altitude of say 5000 feet. Thus if we 
ordinarily require a definite quantity of air for a certain purpose this volume 
should be divided by 0.825 to determine the capacity required if the apparatus 
is to be installed at an altitude of 5000 feet, and a fan selected to handle this 
greater volume.

Effect of Temperature on the Volume of Air
Air at constant pressure changes its volume almost exactly in proportion to its 

absolute temperature (460 + temperature deg. Fahr.). The table No. 1 gives 
the relative volume of a given quantity of air at various temperatures as 
compared to the volume at 70°. For instance, the volume at 160° will be 1.17 
times the volume at 70°. Expressed as a formula for use with other tempera­
tures than those given in the table we will have, where Q is the volume at 
temperature t and Q. the volume at to

Q=°-(-S£t) ;2,>

The effect of temperature on the various properties of air is shown graphically 
by the diagram, Fig. 3. As air at 70° is commonly used as a standard, these 
curves give the various relationships relative to air at 70°. Inasmuch as fan 
tables are usually based on air at 70° F., the upper curve of this diagram 
is especially applicable to fan calculations. Thus we see that if the air to 
be handled, by a fan is at 140°, the velocity and fan speed would have to 
be increased to 106.5 per cent, of that given in the tables. Or if the velocity 
remains the same, the pressure and weight of air handled at 140° will be only 
88 per cent, of the rated capacity.
Effect of Humidity on Velocity

It may be noted that the tables herein given, consider the various properties 
of dry air at the standard temperature and barometric pressure. But as a 
matter of fact, atmospheric air is not dry, so that a correction is necessary in 
order to reduce the actual observed velocity to the standard condition of dry 
air. This may be accomplished by means of the following relation, the cubic 
feet per pound of air being determined from the Psychrometric Chaits, Figs.
6 and 7. ________ ______________________

1Cu. ft. per lb. air as observed 
Ur

Actual vel.
Vel. Dry Air Cu. ft. per lb. dry air

(28)


