HEATING VENTILATING AIR CONDITIONING GUIDE 1944

should have been 0.625 in., this would correspond with a system curve
as shown at C and on this curve the fan would deliver 16,400 cfm to
the system instead of the design volume of 13,000 cfm.

In this example extreme errors have been selected to emphasize the
effect the square function of the system characteristic has in maintaining
the fan performance within comparatively narrow limits. In the first
example a system estimated at half what it should have been, resulted in
a drop of 23 per cent in volume; and in the second example, a system
estimated at twice what it should have been resulted in an increase of -
26 per cent in volume. : ’

In some instances fans may be applied to variable flow systems. In
such cases the limiting systems may be plotted and the effect on fan
performance examined. For instance, a system might vary between
system A4, shown in Fig. 6 as one limit; and system B as the other limit.
The fan performance will then fall between points X and ¥ on the fan
curve at a point determined by the system characteristics at that par-
ticular time. If curves A and B are the limiting systems, the fan per-
formance will never be outside the points X or Y.

SELECTION OF FANS

The following information is required to select the proper vtype of fan:

1. Cubic feet of air per minute to be moved.

2. Static pressure required to move the air through the system.

3. Type of motive power available. ’

4. Whether fans are to operate singly or in parallel on any one duct.
5. What degree of noise is permissible. ) ’

6. Nature of the load, such as variable air quantities or pressures.

In order to facilitate the choice of apparatus, the various fan manu-

_ facturers supply fan tables or curves which -usually show the following
factors for each size of fan operating -against a wide_range of static
pressures: (1) volume of air in cubic feet per minute.(68 F, 50 per cent
relative humidity, 0.075 Ib per cubic foot), (2) outlet velocity, (3) revo-
lutions per minute, (4) brake horsepower, (5) tip or peripheral speed, and -
(6) static pressure. The most efficient operating point 'of the fan is
usually shown by either bold-face or italicized figures in the capacity

- tables. ’ o

Other important factors to. be considered in selecting fans are: (1)
efficiency, (2) space occupied, (3) sound emission, (4) first cost; and -

(5) speed (both peripheral and revolutions per minute). These factors

are .not necessarily shown in the -order of importance.” In some instal-.

lations space occupied may be of first importance. In others lowest -
power consumption is desirable. In many cases quietness of operation
of the entire system is essential. Practically all fans -operate at their
lowest sound level when selected at or near the peak of the static efficiency
so that in selecting a fan for highest static efficiency the quietest operating
range of the fan will also be obtained. Tables 1 and 2 show desirable
outlet velocities and tip speeds, or peripheral velocities, for various static
pressures. Fans selected accordingly will operate at or near the peak of
the static efficiency with resulting low power consumption.and noise
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CHAPTER 30. FANS

TasLE 1 " Goop OPERATING VELOCITIES AND Trp Seeeps rFor FOrRwarD CURVED
ABLE * " MULTIBLADE VENTILATING FANS

3 ESSURB yrLer VELOCIT ’ Tre SeEED
Is;::; 13 Warxs Fom rxnanm'r'n Fzer rzr MinuTe
1520-1700
5 10601100 17601600
1000-1200 1970-2150
22 1200-1400 2225—24(5)8
3 1300-1500 . 2480—%;;10
% 1400-1700 26602910
1 1500-1800 2820-3450
14 1600-1900 3162—3810
1% 1800-2100 3480 o
S : 34;7)00—4500
2 20002400 o
24 2200-2600 42504 o
2% 2300-2600 4475-—:‘1"265
3 2500-2800 - 4900~

levels. Smaller fans with higher outlet velocities may be used if the

installation requirements are

such as to warrant the additional power

ion from a fan
incredsed sound level. When space for duct expansion
fligléf fg not available there may be advantages in selecting a lzlilrger falrtl:
for reducing duct noises, although lower outlet velocities generally resu

in lower fan efficiencies which

cannot always be justified on the basis of

increased cost and space requirements. ) ) ) )
Having selected a fan for its quietest operating point conswtenj;l vgth

‘the requirements of the installation, it must be gecogmzed that \ll{enq 2 t?l%

fans, even so selected, emit noise and precautions must be taken i

“installation of the fans to prevent this noise from being transmitted to

1pi i ildi i inst high static
ied portions of the building. Fans operating agains i
;ﬁglsls‘:xres pproduce more noise ‘than fans operating against lol\;v Sltc?tl;c
ressures. Consequently, from a noise standpoint, the system should be
gesigned to operate against the lowest static pressure possible. In many

modern air conditioning systerms it is necessary to introduce devices into-

the air stream for conditioning the air in various ways, the result of which

TaBLE 2. Goob OPERATING VELOCITIES AND Tip SPEEDS FOR MULTIBLADE VENTILATING

FANs WITE BACKWARD

TierED AND DoUBLE CURVED BLADES

QurLer VILoCITY Tre SeeED
%::: E:'V?f;‘; Fest rmy Mizurs Frer PER MINUTE
800-1100 2600-3100
;% 800-1150 3000-3500
12 900-1300 _ 3400-4000
5% 1000-1500 : 38004500
5% 1100-1650 4200-5
% 1200-1750 4500-5300
1 1200-1900 4800-5750 -
1Y% . 1300-2100 5300-6350
13 1400-2300 5750-6050
15 1500-2500 - 62007550
2 16002700 : 6650-8
.oy 1700-2800 7050-8550 .
214 18002950 7450-9000
3 2000-3200 N 8200-9850
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