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Often the service determines the type of fan. When operation occurs
with little or no resistance, and particularly without a duct system, the
propeller fan is indicated for convenience and low cost. When resistance
is low the power required is low, and efficiency becomes a secondary im-
portance. When a duct system is involved the choice is usually made
between a centrifugal fan and a tubeaxial or vaneaxial. At times the
capacity-pressure-speed relationship (specific speed)® dictates a choice.
Usually, space, efficiency, sound, cost and serviceability must all be con-
sidered.’® In general, centrifugal and axial fans are comparable in effi-
ciency and sound, but the latter are lighter and require considerably less
space, especially if arranged for straight-through operation. The compari-
son cannot be made on the cost of fans only, but the difference in cost of
ductwork, mounting and servicing must be included. A vaneaxial is.more
efficient and quieter than a tubeaxial, but is more expensive, and frequently
requires more space. While requiring less space than the centrifugal, the
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PRESSURE -
IncuEs OF N
WATER Outlet Velocity Tip Speed Qutlet Velocity Top Speed. Wheel Velocity®
Feet per Minute | Feet per Minute | Feet per Minute | Feet per inyte | Feet per Minute
% 1000-1100 1520-1700 800-1100 | 2600-3100 1100-1500
3 1000-1100 1760-1900 800-1150 3000-3500 1250-1700
2 -1000-1200 1970-2150 900-1300 34004000 1400-1900
3 1200-1400 .| 2225-2450 1000-1500 38004500 1500-2100
3 1300-1500- 2480-2700 1100-1650 4200-5000.. 1650-2350
i 1400-1700 2660-2910 1200-1750 4500-5300 1800-2500
1 - 1500-1800 2820-3120 1200-1900 4800-5750 . | 1900-2700
11 1600-1900 3162-3450 1300-2100 * | - 5300-6350 2150-3000
13 18002100 3480-3810 1400-2300 5750-6950 2350-3300
1} 1900-2200 3760-4205 .| 1500-2500 6200-7550 2500-3550
2 20002400 4000-4500 - | 1600-2700 6650-8050 2700-3800
2} 2200-2600 4250-4740 1700-2800 70508550 :
24 2300-2600 4475-4970 1800-2950 7450-9000
3 *2500-2800 4900-5365 2000-3200 8200-9850

o Wheel velocity is the axial mean air velocity through the inside diameter of the housing cylinder at the
point of wheel location.

axial flow fan is inherently less accessible for service. When high-tempera
ture air or air containing corrosive elements is being conveyed, motors an

bearings should be located outside of the air stream. This requirement
may determine the type of fan to be used. Where the system resistance 15
indefinite or variable, the pressure, horsepower and noise characteristics 0
centrifugal fans usually indicate their selection. Under such conditions,
a steep and constantly rising pressure curve permits less variation in ar

delivery when the resistance varles. Likewise, a flat sound curve mio

mizes the change of moving into a region of increased noise. A fan having

a high efficiency over a wide range is more desirable than one yvhich rezyche.s
an even higher maximum efficiency, but decreases more rapidly on either
side of a narrow range. A self-limiting horsepower curve may pernyt

more accurate selection of motor size.

The selection of size of fan usually involves balancing cost and space
against sound and efficiency. Unless the pressure involved is so high that
a smaller fan running at greater speed requires a higher class® of construc-
tion, the smallest fan is the cheapest in first cost of the fan only. However,

as the cost of the driving equipment is also involved in the total installation
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cost, fan efficiency must be considered for that r : i i
on the cost of operation. Insome cases where 1;2;0&32 ;:)eelll'aa:;zllt,:nbegnng
per year, selection at absolute maximum efficiency is indicated Gex%erg.ﬁrs
however, the power -saving by selecting for optimum efﬁcieilcy does nyé
Justlfy the extra cost, and a slightly smaller fan gives the best balance of
cost and efficiency. Reference to Figs. 2 to 4 sliows that all types tend i?o
have a minimum sound’ near maximum efficiency so, when noise is a ¢
sideration, selection approaching maximum eﬁicienéy is indicated ’I(‘m-
large a fan may not only mean an unnecessary investment and an in(:,reasgg
power consumption and sound, but may also give faulty performarce if of
a t%pglhalw;llg an 1Lnstable pressure characteristic at low capacity. '
able 1 shows the outlet velocities and im: i eni
good practice for various static pressures i%inﬁgxfégf?;:ldst;%gﬁazlez a(si
vaneaxial fans applied to average heating, ventilating and air conditionilrlx
applications. Fans for churches, schools, residences and other bﬂﬂding%

having a low prevailing noise level '
ool g evel should be selected for lower than average

_FAN INSTALLATION
In designing heating, ventilating a i itioning
ign ) \ g and air conditionin
i:lfl?ix(')aﬁfglis;llgg gf ntshe fanlsﬂ z,yal,llz;bl_e for use therewith shoxﬂdgnost?ls)tt’aeﬁgxsl’oigclie
1 or multiple fans in parallel are used, care must b en
th’alt‘;hl;c:;cih 1nle'ts- ha.x;et Iiihecxl same free area and general a’ppfoach cdrigii?cl)(lf:
. The dimensions of the ductwork and the size of the various devi e
1tri1d1v1d8al resistances determine the static pressure, dictate 1;hel§:s'nszgl?::3
on. Often a minor modification of the system may permit use of a

smaller motor, and even a lower elass? i i
) : of fan, with considerabl ing -
cost. Invariably, the sound generated is af’fected, as fans o;eiz‘g:g :if:

-high pressure produce more noi
~Jugh pres L ore noise than at lower pressure (see Chapte
Minimizing the resistance may be the best insurance ,ag(ainst nzcl)li)se.r 4(1))1;

the other hand, sometimes the lowest overall
minimum s : e cost results from selecting the
and vibrats (;’53 gfei};i(;xl?t?qmpment, and then installing adequate acoustical
paﬁée((iiucts should be connected to fan outlets and inlets by means of un-
P ted Ifari\_ras o; other flexible material. Access should be provided in
llnbalanc:ctixons or periodic remov?.l of any accumulations tending to
b o e lrot(i;. When operating against high resistance, or when
om0 se levels are low, it is preferable to locate the fan in a room
transmissiogm r%clzlct.ll;_ned areas or acoustically treated to prevent sound
make 3t 0 et ighter building constructions which are common today
designed 50 ll“a e tc;; mount fans and driving motors on resilient bases
ing structurg eVén drqnsml§s;on of vibrations through floors to the build-
attachos re- Olll\Iu}tS, pipes and other rigid members should not be
other 5t ins.  Noises due to high velocities, abrupt turns, grilles and
ems not connected with the fan, may be present. Treatment of

such problems : ; oo
are GOVered?xf’Caﬁsa&il: :IS the design of sound and vibration absorbents,

FAN APPLICATIONS

Many fan' applicati

pplications and the correspondi ) '
Used ars lioton Lb ACat J ponding types of fan commonly
c ! ollowing paragraphs. Refer i :
hapters where the applications are discussed. enoes alsp made to the

C
entral System Supply Fans (Chapter 30) are usually of the centrifugal




