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Introduction

This catalog has been prepared to give the design
engineer applications and performance data to help
him make an intelligent selection of the right fan for
the job.

WHY CHOOSE PAMOTOR?

PAMOTOR offers a wide selection of cooling devices,
each designed to give you maximum performance.
As a result of many years of engineering excellence,
PAMOTOR fans have earned a reputation for reliability,
high quality and low-noise operation. The PAMOTOR
design has been awarded numerous patents, which,
when combined with its rugged construction, is ounce-
for-ounce the best investment for your cooling dollar.
PAMOTOR fans are designed to outlast the equipment
they cool.

TYPICALLY, PAMOTOR FANS HAVE:

® All-metal construction for greater durability and heat
dissipation.

® Aerodynamically designed fan housings/venturies
for maximum air intake with minimum air turbulence
and noise.

® Computer-designed pitch, shape and number of im-
peller blades.

® Impulse-welded steel impeller blades for greater
strength and reduced noise levels on most models.

® A patented “inside-out” motor configuration that
delivers greater torque and power at reduced operat-
ing temperature.

® Reduced electromagnetic radiation.

® A maintenance-free, hand-fitted bearing system
of broached sintered iron or high temperature ball
bearings.

® Rotors that are dynamically balanced to a maximum
shift of the center of gravity of .0001-inch in each
end plane as shown in Figure 1.

® Special moisture resistant finish prevents corrosion
or deterioration under humid atmospheric conditions
or in extreme temperature variations.

Equally important, PAMOTOR fans are manufactured to
a high quality of workmanship and performance consis-
tent with rigorous quality control standards. PAMOTOR
on the label is your assurance of long, dependable,
maintenance-free operation.

PAMOTOR WARRANTY

All PAMOTOR fans are warranted to be free of defects
in materials and workmanship for a period of one year.
The PAMOTOR PENTAFLOW™ premium grade series
are warranted for five years.

PAMOTOR cooling devices are engineered and manu-
factured to meet or exceed existing U.S. and international
safety standards. It is the only fan line that meets IEC
requirements, is UL recognized, CSA certified and
VDE approved essentially across the board.

Figure 1



Design
Characteristics

OPTIMIZED FOR PERFORMANCE

Housing and venturies of all PAMOTOR fans are aero-
dynamically designed for maximum airflow with mini-
mum air turbulence, resuiting in more efficient airstream
characteristics and reduced noise levels.

REDUCED NOISE LEVELS

Low noiseis achieved through the design of the impeller
biades and by virtue of superior rotor balance. Vibra-
tions that can upset mechanical adjustments and electri-
cal connections are effectively damped.

With PAMOTOR fans, noise is neither an acoustical
nuisance nor a cause of equipment malfunction, and a
quiet fan is more efficient and less likely to fail.

AC FANS

PAMOTOR's patented “inside-out’’ motor configuration
(the housing rotates around the stator), used in both
shaded-pole and induction type fans provides higher
torque with reduced internal heat rise, resulting in
lower operating temperature. Cooler temperature is
also the result of an effective lubrication system, the
exceptionally high thermal conductivity of the protective
synthetic varnish, and the mechanical precision of the
unit assembly.

Electromagnetic radiation is reduced by the self-
shielding, “inside-out” motor. Its field orientation
pattern is the least likely to penetrate into the equip-
ment to be cooled; hence it is less likely to couple into
sensitive electronic circuitry.

Fan windings are normally VDE Class E, rated at 120°C.

In the higher temperature fans, ratings are VDE ClassF,
rated at 1565°C.

TYPICAL APPLICATIONS
PAMOTOR AC fans are ideal for

EDP Systems and Peripheral Equipment
Electronic Test Equipment
Medical Equipment
Broadcast Equipment
High-Power Lamps

Color Processing Equipment
Emergency Generators
Color TV/Hi-Fi Amplifiers
Electrical Controls
Telephone Equipment
Vending Machines
Airborne Equipment
Communications Systems

DC FANS

The PAMOTOR line of brushless DC cooling fans offers
the design engineer many options not available in AC
fans. Obviously, brushless DC fans are a natural in
DC systems with no AC readily available. In addition,
however, many applications previously served by AC
fans are being converted to brushless DC. Here are
some of the reasons why:

WORLDWIDE USAGE — by operating a brushless
DC fan on the internal DC power supply, no provision
need be made to change the fan’s electrical connections
when the unit is switched from 115 VAC to 230 VAC.
Also, no change in fan performance will occur if the
unit is operated at various frequencies (50 Hz, 60 HZ,
400 Hz, etc.). Since one DC fan model can perform in so
many different electrical environments, a very limited
number of fan models can satisfy the cooling require-
ments of a broad product line.

TAILORED PERFORMANCE — by varying the applied
DC voltage to the fan, the airflow can be optimized.
Thus, the least amount of noise will be generated while
still satisfying the cooling requirement of the equipment.

SPEED CONTROL — within the permissible voltage
range for each particular DC fan, the voltage may be
varied by means of a circuit containing a thermistor. As
the temperature of the system rises, the applied DC
voltage goes up and the airflow increases. The benefit
is that noise is minimized at lower ambients while
cooling capability still exists for higher ambients.

SAFETY — due to their low operating voltage, brush-
less DC fans are ideal for applications like medical
equipment, where higher voltages could present a
safety hazard.

TYPICAL APPLICATIONS

PAMOTOR DC fans are exceptionally well-suited for
use in

® Mobile Radio Equipment

® Medical Electronics

® EDP Equipment and Peripherais

® Shipboard Computers

® Airborne Applications

® Communications Systems

@ Automotive Applications

® Marine Use

@ Telecommunications

whenever DC voltage is normally available. They also
find wide acceptance for use in power stand-by modes
as a safety feature.



Performance
Evaluation

BEARING/LUBRICATION SYSTEMS

The bearing/lubrication systems are a major factor
in optimizing the performance of PAMOTOR fans.
Their exclusive features include: over-sized hand-fitted,
broached duai-sleeve bearings of sintered iron, impreg-
nated with high performance lubricants. The lubricants
are control-administered through capillary action from
a large oil felt reservoir between the sleeve bearings.
Precision ball bearing systems are available for critical,
high temperature applications.

Fan axial play is controlled by a thrust bearing, resting
against a plastic pad on one side and a hardened steel
collar on the other.

Basic bearing systems are shown in Figure 2.

AIRFLOW DATA

The test data and curves shown in this catalog were
obtained by methods outlined below, and were con-
ducted in accordance with procedures comparable to
AMCA standards.

TUBE METHOD

In the tube method static pressure is measured per-
pendicularly to airflow direction. Output is measured by
the pressure difference on each side of the diaphragm.
Curves are precisely determined by manometer read-
ings for different back pressure.

An auxiliary blower is used to overcome the internal
pressure losses caused by air turbulence and friction.
The tube measurement method is used when the fan
will operate in a pure axial-flow environment, such as
air ducts, vents, etc.

CHAMBER METHOD

When the fan is to be used to cool large volume
enclosures, the double chamber method, illustrated in
Figure 3, will yield more realistic test results than the
tube method. In this configuration, the increase in
static pressure between the fan opening and the test
chamber is determined. Air volume output is obtained
by measuring the pressure decrease in the airstream.

The air turbulence caused by measurement of the fan’s
static pressure has no influence on the test resuits
because the chamber is large enough to calm the avail-
able air. As this test method closely duplicates actual
application conditions, realistic performance curves and
test data may be obtained whenever required.
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NOISE MEASUREMENT

As illustrated in Figure 4, fans are suspended by large
rubber bands in an anechoic chamber. A microphone is
placed 40-inches from the operating fan and measure-
ment is made with a BRUEL and KJAER Tierce-Octave
Analyzer, Model 2112.

Noise performance characteristics are available for
each PAMOTOR fan.

Figure 4

QUALITY CONTROL

PAMOTOR fans are manufactured by PAPST-MOTOREN
KG in West Germany. Founded in 1937, PAPST-
MOTOREN KG has become known throughout the world
for its high quality, high reliability motors. Precise mass
production techniques, automated machinery and skilled
master technicians have enabled PAMOTOR fans to be
competitive without sacrifice in quality. Machining tol-
erances are held to .00004-inch.

Tomaintain this high degree of precision, 60% of PAPST-
MOTOREN KG's employees are skilled technicians.
Utilizing the very latest in manufacturing and test
equipment, PAPST-MOTOREN KG has maintained the
highest standards of quality control in every production
stage. PAPST-MOTOREN KG also continually performs
market research analysis to determine and meet industry
requirements. In most cases, PAMOTOR fans exceed
the specifications of the accepted standards at large.

Prior to shipment, a Quality Control Engineer inspects
PAMOTOR fans to AQL, per MIL-STD-105, to ensure
that they meet or exceed the rigid standards of quality
synonymous with the PAMOTOR name.

APPLICATION ENGINEERING

For application-engineering consultation on special
air-cooling system requirements, PAMOTOR applica-
tions engineers and field engineers are always available,
without cost or oblication. Phone, wire or write your
local PAMOTOR representative, or communicate directly
with our Application Engineering Department, for
prompt engineering assistance.

General Information

PRODUCT DELIVERY — normally from stock within a
24 hour period, if necessary.

WARRANTY REPLACEMENT — suspect material
properly returned to PAMOTOR will be evaluated to
verify the fault. If the problem is verified and falls within
the bounds of our warranty, a new fan or accessory
will replace faulty item. No material may be returned
for credit only.

RETURN AUTHORIZATION NUMBER — prior to
returning any material to PAMOTOR for any reason,
a return authorization number must be issued. This
number will be issued promptly by contacting your
PAMOTOR sales representative (see pages 132 and
133).

SPECIFICATIONS — PAMOTOR reserves the right to
change specifications as required to permit improve-
ments in the design of its products.
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CHAPTER 1

Determining the
Airflow and Pressure
Requirements

BECAUSE this booklet is intended primarily for engi-
neers and designers in the electrical and electronics
fields, we shall begin by suggesting two electrical ana-
logs of the cooling system.

'\/H\s/\,

IcFm

+
—Ep

Figure 1. Electrical analog of pressure/flow
relationship in a linear system.

Ep = pressure head developed by fan, in equiva-
lentinches of water-column height.

IcFm = ratio of air flow through the system, in
cubic feet per minute (CFM) of air at in-
coming temperature.

Re = resistance to air flow (assumed constant) of
the system, in inches/CFM.

Ep = Icgm - Rg(as in Ohm's Law). (eg. 1}

The first analog, shown in figure 1, assumes
that the flow-resistance (Rg) of the entire system is
constant (i.e., that the system is linear) . . . but that
assumption can only vyield approximate results,

" beacuse air is an expandable medium, and flow
resistance is actually a complex non-linear function of
flow rate, for all but the simplest and most geome-
trically “‘regular’’ of structures.

Furthermore, the flow resistance of a system is
actually the sum of several resistances in series (e.g.,
the chamber, the filter, the fan itself, the exit and
entry ports, etc., as shown in Figure 2), and each of

Entry g Exit
Port Fan iiter Chamber Port
| A
| . =

Figure 2.

them varies with flow rate in a different manner.
Finally, this analog assumes that the character of the
flow-lines does not change significantly over the range
of air-flows to be considered — that the laminar-flow
regions remain laminar, and the turbulent-flow regions
remain turbulent, and that the extent of each region
remains approximately constant.

Quite clearly, this “Ohm’s Law of Air Flow"
concept is a poor model of the actual situation in a
practical system. Nevertheless, it will prove to be
practical for estimating the effect of small variations
in pressure or air flow, around a point that has been
verified independently — and that is all we need it
for.

The second analog that we shall consider is a
much more accurate model of the behavior it attempts
to represent. It relates the allowable temperature rise
{of the cooling air) to the airflow.

T

“CURRENT"

r———-m +
GENERATOR v, S R,
+
' R

Figure 3. Electrical analog of temperature/flow
relationship in a linear system.

power transferred by the dissipating equip-

ment into the airstream (Watts).
Vi = temperature of incoming air (° C).
Vo, = temperature of outgoing air {° C).
V. = temperature rise of airstream (° C).
R, = thermal resistance of airstream at a particu-

lar flow rate (CFM) and for a particular
heat-transfer geometry; assumed constant
(° C/Watt).

Ve = |y . Rylasin Ohm's-Law). (eq. 2)




This second analog, shown in figure 3, is based
on certain assumptions, as was figure 1; but this second
set of assumptions is neither as restrictive nor as diffi-
cult to justify as were the first.

Briefly, they are:

e that the thermal capacity of the air stream remains
constant, regardless of temperature (approximately
true over moderate temperature ranges).

e that the rate of heat transfer from the dissipating
elements of the system to the airstream remains
constant regardless of temperature, for a given
incoming airflow (very nearly true for all conven-
tional temperature ranges and airflow patterns).

e that we are justified in averaging the temperature
of the various parts of the airstream — i.e., assuming
*good mixing’’ . .. and this is not a dangerous
assumption, if the system is reasonably well
designed, without ‘‘pockets’ or ‘‘starved areas”
(this subject is discussed in more detail in a later
chapter).

One more equation is needed to equip us to
apply the second analog: the one that relates the ther-
mal resistance of the air stream to the magnitude of
the airflow in CFM.

1.76
R, = (" C/Watt) (eq. 3)
2" CFM 4
Substituting equation 3 in equation 2, we get:
V=178l e (eq. 4)

CFM
.. .or, to put equation 4 in words:

1.76 (Watts transferred)
airflow in CFM

This relationship is depicted graphically in figure 4.

Temperature rise in ° C =

Now let us apply equations 4 and 1 to a practi-
cal example:

An enclosure contains electronic equip-

ment capable of dissipating 190 Watts,

worst-case. It is desired to maintain the

temperature of the outgoing air at no

higher that 55° C. The highest input {am-

bient) air temperature will be 40° C. The

resistance to airflow of the cabinet is esti-

mated at 0.015 inches/CFM.

300
250 TEMPERATURE RISE C =
1.76 (WATTS TRANSFER)
AIRFLOW CFM
200
=2
u
Q
< 150
2
0.
«d
100
<
50 1000 WATTS
500 WATTS
200 WATTS
)
50 WATTS 10 20 30 40
o
100 WATTS AT ¢C

Figure 4. Airflow vs Temperature Rise for
Various Power-Transfer Levels.

Step 1: Calculate the required CFM, from equation 4.
From the data, we get:
V,=Vo—V;=565-40=15"C
Iy = 190 Watts
Substituting these into equation 4, we get

15 = 1:76 x (190)
CFM

Step 2: Calculate the pressure drop at which the fan
must deliver that minimum CFM.
From the data and Step 1, we get:

R = 0.015 inches/CFM
IcEm = 22.3 CFM

Substituting these into equation 1, we get
Ep = 22.3 x 0.015 = 0.335 inches

Thus, we see that we need a fan capable of deli-
vering 22.3 CFM against a pressure "head” of 0.335
inches of water . . . assuming, among other things,
that the estimated resistance to airflow (0.015 inches/
CFM) was reasonable.

The next thing to do is to consult fan manufac-
turers’ pressure/flowrate curves for fans that will fit
the enclosure and fit your ideas of satisfactory de-
sign (e.g., in terms of noise level, structural strength,
etc.). Here we show several such curves:



Performance Curves
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Fan A will certainly do the job — but it is a
large, powerful, relatively expensive device, much
more fan than you need, for this application.

Fan B will not do the job. It’s just not capable
of overcoming the pressure drop, at any volume.

(To put it differently, Fan B would deliver about
6.7 CFM, at 0.10 inches pressure, in this application.)

Fan C is just right. It has a reasonable margin of
safety at 22.3 CFM, for this enclosure. The probable
operating point (obtained by drawing a line through
the calculated operating point of 22.3/0.335, with a
slope of 0.015 inches/CFM) appears to be about 25
CFM and 0.375 inches. Fan C is small, quiet, relatively
modest in price. It will not overpower the system, so
as to encourage excessive dust infiltration or airborne
contamination, and it will not create an uncecessary
noise problem.

So much for our first example. Now let’s get
down to the practical difficulties you must be pre-
pared to face — just to get this far in selecting the
optimum fan for your application.

Getting Practical

First of all, determining (or at least estimating) the
resistance to airflow is the greatest practical difficulty
you face. It's easy enough to say ‘‘test the system
over a range of airflows,” but usually you cannot do
that conveniently . . . especially when the fan is being
specified. Furthermore, there is no one value of resis-
tance to air flow, as we have already noted. The curve
of pressure drop vs. flow rate for a typical complex
enclosure is shown in figure 8, below.

/
/ Assumed-linear
value of
‘‘Static A A_ resistance to
Pressure Resistance ' 4 airflow is taken
Drop In At Point A . \ as a straight
Inches line, tangent
Hp0 4 to A
-~
- /
-
- , 4
-~
- » «u— R egion Of Interest
CFM

Figure 8. Experimentally determined pressure/flow
cutve.

Note that, while it is practical to approximate
this characteristic by a straight line over a short dis-
tance, the slope of that line bears no meaningful rela-
tionship to the ‘‘static’’ pressure line drawn through
the origin and the center of the ‘‘region of interest.”
What's to be done?



Here's one approach — essentially a rule of
thumb, but a good way to estimate the pressure drop
in many common enclosures. The graph of figure 9
shows very approximate values of pressure drops vs.
CFM for a variety of common structures. Pick the
one closest to your application. Estimate its pressure-
drop for the CFM of flow you need.. Then use the
following “rules’’ to scale up or down from that figure:
e For agiven volumetric flow (CFM), the pressure

drop through a given structure varies inversely as
the square of the cross-sectional area perpendicular
to the direction of flow. Thus, if we show a cross-
section of 2 sqg. ft., and you have the same confi-
guration with a cross section of 4 sq. ft., the pres-
sure drop for any given flow would be only 25%
of the pressure drop shown on our graph.

e For a given flow, the pressure drop varies directly
as the length; except that, if the path becomes
very short, the fixed entry/exit drops become sig-
nificant. «

e For a given structure, the pressure drop varies
directly as the square of the flow, unless the flow
falls outside the ranges given by our curves.

e In approximating the effect of differences between
our “idealized’’ geometry and the actual configura-
tion, remember that small differences near the
entry or exit ports create larger errors than dif-
ferences in mid-path, where the velocity is usually
lower.

Another practical problem is presented by the
extreme requirements — either unusually high pressure
at low CFM, or unusually high CFM at low pressure.
The high pressure case may often be solved by putting
fans in series — one at the entrance port, pulling in,
and one at the exit port, pushing out, thus doubling
the pressure capability. The high volume case may
often be solved by putting fans in parallel, with two
or more located either at the entrance or the exit.

Perhaps the most challenging practical problem
is not developing enough flow, but providing enough
heat exchange. If you read the early part of this dis-
cussion again, you will see that we were careful to
relate temperature rise to the power actually trans-
ferred to the air. Heat transfer by convection (radia-
tion is generally trivial) depends upon the nature of
the contact between the surface to be cooled and the
cooling medium, upon the area of that surface, and
the velocity of the airflow. You may need to use fins,
deflecting vanes, and even constricting pipes, to direct

blasts of high-velocity air over the heat-exchange
surfaces. Remember, all calculations in this and any
other text on this subject assume that you have
successfully transferred the heat. Remember also that
every vane or fin that you introduce into the air
stream means more pressure drop.
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Figure 9.

We shall return to this subject in a later chapter,
in which we examine the entire system as a heat-
transfer machine.



CHAPTER 2

Satisfying the
Mechanical and Struc-
tural Requirements

THERE has probably been more misleading nonsense
written about the relative merits of various types of
fans and blowers for various applications, than about
any other factor in cooling-system design. Here are
a few clarifying facts:

1. Except in those very rare applications in which

one must allow for great variations in the equiva-
lent airflow resistance, or in the viscosity and den-
sity of the air, it makes absolutely no difference
what type of air-moving device is used . . . just so
long as it can produce the required CFM against
the pressure drop (in inches of water) that it must
overcome.
. Below about one horsepower, there is no consis-
tent and useful relationship between the type of
air-moving device and its cost, efficiency, or capa-
city. Since almost all of the fans (and most blowers)
used for cooling electronic equipment, data-pro-
cessing devices, business machines, and industrial
process controls or instrumentation are in the
10-200 Watt class (less than 1/3 HP), the only
things that matter are:

o flow-rate vs. pressure drop
size and weight
noise levels
magnetic interference
toughness and dependability
® cost — to buy and to use
. Too much airflow may be almost as bad as not
enough — because excessive air flow means that a
greater volume of dust, dirt, and other airborne
contaminants are circulated through the enclosure
... filter or no filter, since no ordinary filter is
better than 80% to 90% efficient at reasonable
pressure drops. This means that, at double the air-
flow, switch-contact and exposed relay-contact life
(between cleanings or replacements) will be cut by
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Figure 1. Leave these to the fan designer. They are of
genuine concern to him — because he has
to meet your needs at a tolerable price and
size. Which way he does it is not significant.

50%, cleaning of high-voltage and low-leakage
paths must be done twice as often, etc., etc. And
finally, too much airflow means that the fan is too
big, too powerful, and therefore probably more
expensive than it should be.

4. Generally speaking, the cost of a fan of any given
type (design family) varies more with its physical
size than any other characteristic! Remember —
we said ‘‘generally speaking.” There are excep-
tions. In figure 2, we show the relative prices for
a certain family of square-frame, tube-axial fans.

4.0

3.0

APPROX.
RELATIVE
PRICE AT 2.0 4
A GIVEN .
QUANTITY

1.0 A

[2x2]ax4alexe|8x8|10x10
1x1 3x3 5x5 7 x 9x9

APPROXIMATE DIMENSIONS OF FRAME — INCHES

{or inches diameter for circular frames)

Figure 2

In a given design family, size is a critical cost factor.
Very small and very large dimensions tend to be 3 to
4 times as expensive as the 3"’ - 6’ sizes, and 4"’ seems
to be the most economical size. This is true of many
leading manufacturers, regardless of type, efficiency,
capacity, etc. . . generally speaking.



The dimensions given are approximate. The signifi-
cance of the price ratios shown will be evident
when we say that this curve will not vary by more
than 15% when drawn for five different leading
manufacturers!

NOW let us turn our attention to the Con-
straints that must be respected in selecting a fan for a
given application:

1. First of all — it must fit. You may not always be
able to use the lowest-cost, best-performing fan
for a given airflow/pressure requirement, simply
because it can’t be accommodated in the enclosure.
In this connection, don't overlook the possibility
of mounting the fan on the top or bottom of a
short enclosure — as shown in figure 3.

1

<P
ONLY 3%"
HIGH J
A 4" x 4" fan won't fit on rear panel (above) . .. but
will fit as top-exhaust or bottom mounted unit
(below) . . . and generally will cost less, while cooling

more efficiently.

D

Figure 3. One way out of a common fit problem

2. Second, it must intrude as little as possible on the
eguipment within the enclosure . .. but it can’t
just be ““tucked in”" anywhere it fits. The airflow
path should be as direct and ““untortured’’ as possi-
ble, and should, of course, route the cooling air
past the important heat-exchange points in the
equipment. Figures 4 and 5 show what to look for
in selecting a fan that will intrude the least and yet
create a sensible airflow path.

3. Next, one must consider safety. ‘'Fingerguards’
are a minimum reguirement in most cases, as is
approved wiring. The wiring should be made
flexible if the fan is mounted on a hinged panel or
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door. But not all fans are easily equipped with
guards, and some require special fixtures to achieve
approved wiring. Safety considerations sometimes
argue against the most convenient form of fan
and/or mounting scheme — and this includes some
of the ideas in figures 4 and 5, in some instances.

4. Consider the strength of the structure. A 4" dia-

meter knockout in a 5’* high rear panel may not be
adequately braced by a plastic fan housing. The
first good bump it gets in transit, or on the bench,
may bend, distort, or crack the panel, the fan, or
both. Plastic fans often warp, or creep, and become
misaligned. They have even been known to ‘‘toss
their rotors” — into a stack of circuit cards, at
times, with hundreds of dollars worth of damage.
An all-metal fan, of high strength, firmly mounted
on a metal panel, is the best structural protection
against damage and immediate or subsequent
failure. (As we shall see later, it's also the quietest,
most vibration-free structure for most applications,
too.)
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Figure b.



NOW let’s talk about a less straightforward
matter — the velocity of airflow. For a given CFM,
the average velocity of air through a structure is con-
stant, regardless of the size, shape, or type of fan that
moves the air,

But the peak velocity of airflow is another
matter. In some fans, the velocity of air leaving the
tip of the blades is ten or more times as high as the
average velocity. And the larger the fan, the higher
the peak velocity. Furthermore, for a given design
and size of fan, the higher the rotational speed, the
higher the velocity.

Who cares about peak velocity? Your ears care,
for one thing. As we shall see in the next chapter in
this series, acoustical interference is a very important
consideration in fan selection —not just for human
comfort and efficiency, either; noise means vibration,
and vibration can cause all kinds of trouble in electri-
cal and electronic equipment including some very
subtle kinds of failure.

Consequently, except in the regions in which the
airflow is being guided past or through heat ex-
changers, velocity must be kept low . . . as near to the
average velocity as possible, in fact.

Therefore, assuming you have a group of *'pos-
sible”’ fans to choose from — choose the one that has:
o the smallest-diameter blades (down to 4'’ — see

figure 2)

o the slowest motor (lowest RPM)

e the most uniform velocity profile*

. .. and that will still deliver the CFM/pressure perfor-
mance you need.

Figure 6 shows a striking example of the advan-
tages of choosing wisely, for low peak velocity.

EXAMPLE: The cooling requirement is 200 CFM at
0.15" of water column. Two fans are under considera-
tion. Their performance curves are shown below, in
figure 6.

FAN A

10" diameter

1600 RPM @ 60 Hz
Axial design

FANB

6’ diameter

3300 RPM @ 60 Hz
Axial design

*Almost always, the venturi-ported, impeller fan de-
signs have the most uniform velocity profiles. Propel-
lers are the worst of all.
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The prices of the two fans are within about 10%
of each other, and both will fit (although the smaller,
lighter design, Fan B, is obviously somewhat easier
and less expensive to accommodate structurally).

Both fans will do the job — fan "’B”" having
slightly more “margin’’ of safety — and neither couid
be considered ‘‘overpowered.”

But here’s the clincher — the noise level (Speech
Interference Level) of fan B is almost 10 dB lower
than that of fan Al This is true despite the lower
speed of fan A. Clearly, the 10:6 diameter ratio is
more effective in this use in reducing noise than is the
2:1 speed ratio.

PRESSURE
DROP,
INCHES
(H20)

0.5

FAN "B"”

0.3 ~

0.2 A
FAN A"

7

REQUIREMENT

1 ! | i [
100 200 300 400 500 600

AIR FLOW CFM

Figure 6. Performance curves of two ““possible’”
fans for example.

In the next chapter we shall examine the ques-
tion of noise at much greater length.



CHAPTER 3

Selecting for
Acceptable
Noise Levels

IN OUR FIRST TWO chapters we discussed Deter-
mining the Airflow and Pressure Requirements and
Satisfying the Mechanical and Structural Require-
ments. In this chapter we discuss the third step in op-
timum fan selection — verifying that the SIL (Speech
Interference Level) and the corollary vibration and
microphonic effects as well, of the available fans will
be acceptable in your application. Because the fan
design field is beset by much misunderstanding we
propose to begin this discussion with what we hope
will be a clarifying fundamental exposition.

Basic Definitions

Sound is an oscillation in pressure, stress, parti-
cle velocity, etc., in an elastic or viscous medium; it
is also the superposition of such propagated oscilla-
tions™. Noise can be defined as any undesired sound.
The sound pressure level is defined by

SPL (Sound Pressure = 20 log10 P
Level} in decibels (dB} 0.0002

where

(eq. 1)

P = the root-mean-square {rms) sound pressure, in
microbars (4B}, and

1 4B = 1 dyne/ecm? = 1.45 x 107 psi**
The reason we use the rms value is that most
sounds are complex signals, not pure sine waves, and

the best way of describing them is in terms of their
energy, which is measured by their rms values. The

* Handbook of Transducers for Electronic Measuring
Systems, by Harry N. Norton, Prentice-Hall, Inc.,
1969, page 509.

**Measurement Systems, by Ernest O. Doebelin,
McGraw-Hill Book Company, 1966, page 416.
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reference value of 0.0002 uB was selected some-
what arbitrarily, because it represents the threshold
of hearing, on the average, for human beings, of a
1000 Hz tone. When P=0.0002 uB, then SPL=0 dB.
(It is interesting to note that 0 dB is only about
3 x 10" psi — how extremely sensitive the human ear
is!) The range of sound pressures discernible is quite
large — from the hearing threshold level to about
10 million times greater in intensity. The use of a
decibel (dB) scale condenses this range to a con-
venient, workable one — from 0 to about 140.

But there is no such thing as “the’ sound level.
We must know over what frequency range the acous-
tic energy has been measured, and how the level at
each frequency has been added into the total. The
standard methods of doing this are discussed below,
and related directly to fan specifications. Fan speci-
fications try to describe, quantitively and qualita-
tively, how much acoustic noise a fan generates.
For example, a typical fan noise specification may
read: *'Noise Level is 61 dB {A) or 54.7 dB SIL at
117V/60 Hz (See Noise Level Curves).”

When you look at the curves referred to, you
find a graph of the kind shown here.

NOISE LEVEL CURVE

60 Hz - 117 VvV

Q100 N\ E
: K NF T 3 T T +T o 1 ]
o N
< 90 BT I 3
o NN ST T T T T
o DR
o 80 H < < - \~\\ -3
2 AV SN SN R § S
vl E: -‘\\\'\ N ~ - \\:\ \‘_NRBO<
] NI SN SN e S = =
- 70 \ \\1 N EN ~~ N7y
x \ ~ T~
o~ \\\A\ % \\‘i T3 T T Fwerod
2 R ~ ~ o
%} 60 < 3
o EANE ]
@ \\\
0 s 3
w
o EI SR E

\
z . E
4
w 3 3
2
W a0 =
[a]
4
< 20 -
@
w 3 g
<
. 10
Q o
© 31.5 63 125 250 500 1000 2000 4000 8000 16000 A

WEIGHTING
SCALE

MIDFREQUENCIES OF INTERNATIONAL
OCTAVE BANDS IN HERTZ

Figure 1. Typical noise-level curve for a fan.




NOW, armed with our basic definitions, let's
see what such noise specifications, stated by the dB
values and curves of our example,really mean,

The first two things we want to know about
noise is how loud it is, and what its frequency distri-
bution is. These facts are usually determined by use
of a sound-level meter, an instrument consisting of a
microphone, an amplifier, ‘‘weighting’’ networks (to
be explained later), a calibrated attenuator, and an
output-indicating meter. For accurate frequency
analysis, the basic circuits and components of the
sound-level meter should (ideally) have a uniform or
flat response over the audible frequency range from
about 20 Hertz to about 20 kilohertz. (The “weight-
ing”’ networks are used to modify this uniform
response in known, meaningful ways.)

One way to find the frequency distribution of
the noise is to divide the audible range into ten octave
bands, as shown in Table I.

Effective Band Center Frequency

Hertz Hertz
22.1-44.2 315
44.2-884 63
88.4-177 125

177 - 354 250
354 - 707 500
707 - 1,414 1000
1,414 - 2,828 2000
2.828 - 5,657 4000
5,667 - 11,314 8000
11,314 - 22,628 16000

TABLE |

The nominal frequency range (ratio of high end
to low end) of each band is 2 to 1, and the center fre-
guencies increase at a 2 to 1 ratio. Now, if we have
the sound-level meter ““listen to’’ a noise source, such
as a fan, it can measure the sound pressure level for
each octave band. Filters are used to remove or block
energy components having frequencies above or
below the band being measured. This information can
be plotted as shown by the solid line on figure 1. The
sound-level meter measured 26 dB for the octave
band with 125 Hz center frequency, 32 dB for the
next octave band, and so on...to 42 dB for the
8000 Hz center frequency band.

Because a curve is a cumbersome way of stating
a specification, fan designers felt the need of coming
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up with a single number to represent the noise inten-
sity that the human ear would hear. A simple average
of the seven levels measured would be one way of
approximating this value, and this works out to be
44.8 dB for the curve of figure 1. However, sounds
or noises at frequencies under 600 Hz do not sound
as loud to human ears as equally intense {(loud) noises
at higher frequencies. The sound-level meter has
provision to compensate for this human hearing *'pre-
judice” — with three weighting circuits — A, B, and
C — which discriminate against the lower freguencies.
To insure uniformity among the different makes of
sound-level meters of this kind, the U.S.A. Standards
Institute (USASI, formerly The American Standards
Association), has established a standard to which all
sound-level meters should conform. This standard is
shown as the frequency response characteristic of
figure 2.
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Figure 2. Standard frequency responses for weighting
characteristics of sound-level meters.

Any sound or noise measurement should thus
be identified as to which weighting was used: ‘'563 dB
(A),” or “the A-weighted sound level is 53 dB”’. Note
that the reading is said to be of sound level, not
sound pressure level. “Sound-pressure-level’ is read
only when the sound level meter frequency response
is flat (uniform) over the entire audible range, i.e. not
weighted at A, B, or C setting to fit the characteris-
tics of the human ear.

A-weighted readings are used quite widely, and
many noise-level graphs include an A-weighted scale.
An A-weighted scale is included in figure 1 on the
right-hand side, and an arrow indicates the reading of
the sound-level meter when set at A-weighting — the
specified noise of 61 dB (A) given by our specifica-
tion.



CLEARLY, a noise level may be loud enough
to interfere with speech communication. Speech
sounds are distributed over the frequency range from
about 100 to 10,000 Hz, with most of the intelli-
gence or information in the 200-6000 Hz band. If we
measure the noise energy in that region only, we will
have some measure of its ability to interfere with
speech.

A three-band analysis of the octave bands cen-
tered on 500, 1000, and 2000 Hz will permit us to
determine the arithmetic average of the sound-pres-
sure levels in these three bands. The resulting numeri-
cal average, in decibels, is defined as the Speech
Interference Leve! (SIL). From Figure 1, we can cal-
culate the SIL as follows:

Center Frequency Sound-Level
Hertz dB
500 54
1000 58
2000 52
TOTAL: 164

Three-band Average: 54.7 dB SIL . . . as specified in
our example. PAMOTOR uses the more complete
seven band average based on those bands with center
frequencies of 125, 250, 500, 1000, 2000, 4000, and
8000 Hz.

In referring to figure 1, you have probably
noticed the series of parallel dashed-line curves. They
are “edua|~loudness” curves for the human ear,
using as a reference a tone at 1000 Hz. These curves
may be used as a basis for rating the effective loud-
ness of a noise. For example, the NR50 curve shows
that 54 dB level at 500 Hz is (i.e., sounds) just as loud
as a 50 dB (NR50) 1000 Hz tone.

In the sound-level meter, the A-weighted curve
characteristic is based on the NR-40 curve . . . in fact,
it is the reciprocal of NR-40.

We shall have a few things to say, later on,
about the limitations of the SIL rating — especially
when it is taken alone, as the sole criterion for judg-
ing fan noise output. But for now, let us ask this:

Why Worry About Fan Noise?

First of all, noise is distracting and unpleasant
and can adversely affect human performance {and
therefore work output) in several ways. It can mask
and interfere with speech communications, leading to
misinterpretation of spoken orders or loss of informa-
tion. For example — a softly spoken remark like:
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‘‘Don’t touch that switch until | remove the short
across the output,”’ spoken from about 7 feet away,
has a sound-level in the neighborhood of 40 dB (A).
At the other end of the intensity scale, the average
human threshold of sound induced pain is 144 dB
sound pressure level. The U.S. Department of Labor
regulations establish a limit of 90 dB (A) for 8-hour
exposure. {Using rms summing, three really noisy
fans in equipment on the same test bench will ap-
proach that limit.)

But loss of communication and safety hazard
are only two of the problems created by noisy fans.
Noise well below the ““hazard’’ level can cause fatigue
and errors. Prolonged discussions in an excessively
noisy environment can be very tiring, degrading
judgement. Studies have shown that the effect of
noise on work output depends greatly upon the
nature of the work*. The task requiring close atten-
tion for a long operation cycle is especially vulnerable
to noise, with likely resultant higher rates of operator
error and product rejects.

But acoustical annoyance is only a part of the
story. The operating environment itself may not be
able to tolerate noise — for example, sound studios
operating recording equipment, or laboratories con-
taining seismically-sensitive, delicate instrumentation.
Remember this — noise is received not only by
human ears and conventional microphones. Many
things are “microphonic’’ — many components in a
fan-cooled enclosure may function as vibration pick-
ups — and many things are fatigued by vibration.

Fan-generated vibration can cause failure of
plug-in connectors, especially on printed-circuit
boards. There is persuasive evidence that under cer-
tain conditions failures in plated-through holes in p.c.
boards are actually caused (or made possible) by
crystallization of the metal film due to sustained mid-
frequency vibration. So, ironically, the fan you
installed to ensure cool, reliable operation may
actually cause subtie, but not less catastrophic, failure
in connectors or printed circuits!

The noise output of a fan transmits three kinds
of energy:

1. acoustical, transmitted directly from the fan
through air

2. acoustical, transmitted through excitation of the
supporting structure

*D.E. Broadbent, Perception and Communication,
Press: London, 1958.



3. inaudible vibration, transmitted through the sup-
porting structure
Vibration is an oscillatory motion in a mechani-
cal system. A fan is a source exhibiting torsional or
twisting vibration, and, at rotational speeds of 60 to

120,000 rpm gives corresponding vibrations in the

frequency range of 1 or 2 to 2000 Hz.

Fan vibration may come from three sources.

First there is the pneumatic pulsation of the frame

caused by the pressure variations on each part of it, as

the impeller blades go by; second there is some com-
bination of electromagnetostrictive vibration and
electromagnetic lamination ““buzz’’; third there is
mechanical dynamic-unbalance vibration produced by
the fan rotor in its bearings, and a consequent flexure
of the housing and its supports.

NOW — very briefly — how does the fan designer
minimize the noise from these sources?

1. Pneumatic Pulsation. Blade-angle design and the
rotor material are the key to low noise at a given
speed. The quietest fans, all other factors being
equal, seem to be those that are all metal, including
both the housing and the impeller blades.* Metai
blades are stiffer than plastic blades, and there-
fore exhibit less elastic deformation for a given
pulsation pressure — and they transmit less vibra-
tion, too, because they may be mounted to the
structure so as to create a stiffer, higher mass,
having less resonance in the audio region.

2, Electromagnetic and Magnetostrictive Effects.
Low induction levels greatly reduce the noise-
energy output of the motor itself. (This may in-
crease the motor drain by a Watt or two out of
20, but it's worth it.)

3. Unbalanced Vibration. Near-perfect balancing is
the answer to this problem, and all-metal fans are
much more stable after balancing — they won’t
creep, warp, or otherwise distort with age ... so
they stay balanced. Given a low vibration level,
the rigidity of the housing structure is the key to
avoiding resonance and transmission of the vibra-
tion. Again, all-metal fans are inherently stiffer
than plastic fans, and permit effective structural
“loading’’ of the vibration source, to reduce the
energy transmission.

*If you doubt this compare nylon guitar strings to
metal strings ... or a nylon-string tennis racket to
a steel-string racket of the same gauge.
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But it is time to leave the designer’s problems
and solutions, and return to the application sphere.
We promised earlier to comment on the significance
of SIL ratings.

If speech interference is the only noise effect
you worry about, then SIL ratings are not only use-
ful, but conclusive.

If you worry about fatigue, errors, distractions,
safety, or morale, then you ought to use the A-
weighted reading and the peak octave reading (highest
point on the curve of figure 1), and you should con-
sider the possibility of sympathetic resonances in
surrounding structures.

If you worry about reliability of the equipment
in which the fan is mounted, or about poor signal/
noise ratios due to microphonics, then you ought to
study both the rigidity of the housing structure and
the low-frequency noise output levels.

Finally, whatever criteria you have combined
in order to select a quiet enough fan, remember that
fans are normally tested in an isolated condition, not
rigidly mounted to the enclosure. Without going
through all the implications of this test technique,
we shall simply call your attention to the fact that a
fan can always be made quieter by mounting it pro-
perly on a structure that loads the acoustical and
vibration sources. If the fan is all-metal, rigid, and
capable of broad-area contact with its supporting
panel, then the improvement can be significant —
if it is plastic, resilient, and edgé-mounted (e.g., by
a snap-in bracket), the improvement will be minimal.

In short, all-metal fans are almost always
quieter (than plastic designs of equivalent perfor-
mance) to begin with, and they can be made even less
of a noise problem by intelligent mounting — an
improvement not nearly as attainable with plastic
designs.



CHAPTER 4

Selecting for
Minimum Magnetic-
Field Interaction

IN THIS FOURTH CHAPTER, we shall extend the
procedure of selecting the optimum fan for your
application to the question of the magnetic field radia-
tion of the fan. This step in the design sequence in-
volves verifying that the magnetic field radiation of
the fan will be tolerably low, or that the field orien-
tation is benign, for your application.

Because any magnetic device, such as a power
transformer or a fan-drive motor, has an external
magnetic field, we must consider the effects of the
fan motor’s magnetic field radiation on circuit com-
ponents, modules, cabling, and on other circuits and
circuit elements in the enclosure . . . and perhaps out-
side of it, too. Magnetic interference can appear, for
example, on the display of a cathode-ray oscilloscope,
causing at least two undesirable effects. First, it can
interfere directly with the CRT-user’s interpretation
of test signals displayed; and second, it can cause the
operator to fret over the question: |s what | see
caused by the circuit under test, by the test equip-
ment, or by something else? See figure 1.

BLURRING “'SYNCH-GHOSTING"

|
NA25.02

15,483

LOSS OF
DEFINITION

EXTRANEOUS
“"BASELINES”

Figure 1. Display of CRT with Typical Test Signal
and Magnetic Radiation Noise.
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If the magnetic radiation is not appearing as
noise directly on the CRT display, perhaps there is
enough low-level pickup in, say, a circuit amplifier, to
change the circuit characteristics, and maybe that will
puzzle the electronic circuit designer. Or perhaps,
there is enough voltage induced in the circuit cabling
to alter the net signal enough to produce characteris-
tics different from those designed or expected.

LET US NOW CONSIDER the factors that
determine the magnitude of magnetically induced
voltage signals.

€nd o« & x Fx N {eq. 1)

In equation 1, ® is the quantity of magnetic
flux, represented by lines called lines of induction.
By convention, the number of these lines per unit
area at right angles to their direction is defined as the
magnitude of the induction, and the induction is
expressed in ‘‘lines per unit area’’. Lines of induction
are called Maxwells, or Webers (1 Weber = 10°
Maxwells}, and magnetic induction is expressed in
Maxwells per square centimeter, or in Webers per
square meter. One Maxwell per square centimeter is
called one Gauss.

The total number of lines of induction thread-
ing through a surface, the magnetic flux ® , is, in
general:

® = fB cosl da, (eq. 2)

where B is the magnetic induction or flux density in
Maxwells per square centimeter, or Webers per square
meter, and A is the area. In the special case in which
B is uniform and normal to a finite area A, then

b = {eq. 3)

Generally speaking, however, we can only say
that the voltage induced into a closed path (a circuit
surrounding a transistor, the input circuit loop of an
amplifier, a wire loop in a cable wire, etc.), depends
on the effective area, A cos 8 . Thus, if § =60°,
then cos 6 = 0.5 and the area effectively coupled to
the field flux is reduced by % from the theoretical
maximum voltage.

In equation 1, “f" represents the frequency,
usually of the power line driving the fan, for
example 50 Hz, 60 Hz, or 400 Hz; plus the harmonics
{usually odd) thereof. “N" is usually one turn, since
most closed loops into which the fan field will couple
are single-turn configurations.

B A.
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For areas measured in cm?, and N = 1 turn, and
B in Gauss, the induced voltage is given by:

€ind = 4.44 f AB cos 0 x 108 voits.  (eq. 4)

The graphs of figures 2 and 3 show the field
strength "'maps’’ made by a search coil carried around
a fan at a distance of 2.5°' from the shaft center at
the blade end. The field is very small, because the fan
uses the preferred “‘inside/out” {or “inside/outside’’)
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motor design. One curve shows the flux-density dis-
tribution in the plane of the blade rotation, and the
other the flux-density distribution in the plane of the
rotor shaft.

To get some idea of the effect of magnetic
induction on a practical application, even with this
low-field-strength, inherently self-shielded design,
consider the following example:

A =20 cm? (loop from amplifier input “high” to
ground, through input resistor, and back from ground
to “low"’)

B =0.16 Gauss (& = 150°, f§ = 90°)
6 = 30° (orientation of loop with respect to field (B)
N = 1 turn, of course

f =60 Hz (harmonics assumed negligible for this
example).

From which we calculate:

Eing =444 x 60 x 20 x 0.16 x 0.866 x 10™ Volts
= 7.4 microvolts, or approximately 10 micro-
volts peak.

In a low-level amplifier input circuit, this could
be very disturbing, indeed.

For a conventional fan motor, by the way, the
field might have been 10 - 100 times as large, and the
orientation would most certainly have created a peak
very near the loop in question. Forewarned is for-
armed!

So far, we have discussed the malign effects of
magnetic radiation and the factors that proportion
magnetically induced voltages. The time has come to
discuss what we can do about reducing them.

Short of removing the fan entirely, presumably
impossible, there are a number of ways to reduce the
amount of magnetic radiation.

1. Rerouting
Either reposition or reorient the fan or the circuit-
element into which the undesired and intolerable
field has been induced. Perhaps moving a compo-
nent a short distance, or turning it slightly will
remove the induced signal, or reduce it to an
acceptable level. Often, the position and orienta-
tion of the fan is fixed or restricted by packaging
or airflow considerations. Unfortunately, the mag-
nitude of magnetic flux is, in most conventional
fans, at a maximum in the path and direction of
airflow, where, usually, the very components,



INSIDE/OUTSIDE
MOTOR DESIGN

modules, and cabling we wish to protect from
flux are most likely to be located. (More on this
later.)

Recheck Figure 2, however, and you will see
that directly in front of the fan, the stray field is
at its minimum. This is true only of fans using the
so-called “inside/out” motor design™.

. Shielding

Another effective way to eliminate or reduce
induced magnetic noise is by shielding. This may
mean '‘protecting’’ the component or module by
a metal can. Perhaps an entire section can be “'cor-
doned off’’. Sometimes, low-noise performance
may be achieved by the judicious use of shielded
cable.

Why, you may ask, don’t we shield the motor
itself? Indeed, the *‘inside/out’* design and all-
metal housing and rotor effectively constitute a
self-shielded motor. This reduces the electromag-
netic radiation to low intensities so that circuitry
in the equipment being cooled is much less affected
by proximity to the fan. But shielding of a conven-
tional motor is generally not possible, because it
blocks the airflow.

3. Reshaping the Magnetic Field

This technique uses shorted-turn coils, usually
single turns, known as ‘‘shading coils,”” which,
when properly placed, will set up a magnetic field
in opposition to that created by the motor. The
overall effect is to reshape the motor’s field of
radiation and move it farther from circuit ele-
ments. A continuously looped copper ribbon, or a
copper washer, properly placed, can achieve a
20 dB reduction in pickup at the sensitive point.

. Using a Lower-Intensity Source

As noted earlier in the discussion of acoustical
noise, conservatively designed motors operate at

*Many Pamotor fans use that design — not by coinci-
dence you may be sure.

lower flux densities, hence have less saturation . .
greatly reducing the leakage field intensity.
EARLIER, we mentioned re-routing or reposi-
tioning as the best ways to avoid electromagnetic
interference. Here are a few reminders and sugges-

tions that you may find worthwhile at least as a

checklist, when you begin ‘‘playing checkers’’ with

the equipment, the enclosure, and the fan.

1. Power Supplies usually need the most direct access
to the airstream, and can usually tolerate electro-
magnetic radiation better than most compo-
nents . . . but remember that even power supplies
have regulating (‘error’’) amplifiers, and the sig-
nal level in them is of the order of 100 uV to
500 uV. Usually, however, this amplifier has great
tolerance for 60 Hz pickup, and is well “’buried”
in the center of a steel chassis.

2. Bus cabling — particularly flat “‘ribbons’’ of paral-
leled cable conductors — are best kept far from the
fan plane. Indeed, all cards facing a fan should be
wired at the opposite edge, if possible. If cards
must be ‘‘back-wired,’’ consider a front-entry fan
location.

3. Grounding may be more of a trouble than a help —
if the grounding ‘‘bus’ forms a long, high-area
pickup loop, as it so often will. Watch out for
“induced’’ ground loops . .. and avoid them by
running all grounding paths in planes perpendi-
cular to the main flux field.

4. One way to reduce all magnetic pickup, regard-
less of source, is to reduce the area of the pickup
path. This sketch (figure 4) is worth a thousand
words:

—
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Figure 4. A pickup reduction of 40:1,
merely by re-routing one lead.

5. Start with a low-field fan, and you may save hun-
dreds of man-hours of troubleshooting, redesign,

rework and even repackaging.

18



CHAPTER 5

Evaluating the Per-
formance of the Com-
plete Cooling System

BY NOW, you have narrowed the selection of a
suitable fan for your application — perhaps down to
only one design. Or you may even have designed your-
self into a corner, and have rejected all the available
standard designs . . . each for one or more good rea-
sons.

Regardless of your situation at this point in the
design, the time has come to re-examine it from a sys-
tems viewpoint, and check its validity. (If you’ve run
out of available fans, or practical combinations of
available fans, you may want to look for primary
relief — a new set of assumptions that will repoen the
lists to some nearly acceptable designs.)

The most likely place to attack a stubborn
design is in the temperature-rise assumption, Why did
you decide that the temperature of the exhaust air
could not be more than 25° higher than the highest
incoming ambient? If you trace this decision back to
its source (in your mind or someone else’s) you will
usually find that one or two motivations were at
work:

1. Fear that the outgoing air would cause discomfort
to personnel, or “‘overcome the room air condi-
tioning,” or “add to an already high ambient.”
These fears are groundless, as we shall see, if the
application is at all practical, regardless of the fan
or cooling system used!

. Concern over the highest ’hot-spot’’ temperature
that will be reached, over and above the highest
cooling-air temperature. Now, this may or may not
be a rational cause for concern, but usually some-
thing can be done to improve the situation.

LET’S FIRST dispose of the room-heating-and/
or air-conditioning question. If the system is going to
move 900 Watts out of the cabinet into the room it
doesn’t matter (on an energy basis) whether it comes
into the room at 200 CFM with only an 8° C tem-
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perature rise, or at 50 CFM with a 32° C tempera-
ture rise. 900 Watts is 900 Watts, and the air condi-
tioning {natural or mechanical) is going to have to
handle it.

Now it is true that you ought not to direct a
blast of hot air at persons in the room . . . but that’s
easily handled by simple deflecting vanes, or a primi-
tive dispersal duct, or even a stovepipe. Therefore, as
long as you can mix the hot exhaust air with the rest
of the room air before humans (or other sensitive
mechanisms) are exposed to it, the exhaust tempera-
ture can’t affect the average room temperature . ..
either way.

THE SECOND REASON for limiting tempera-
ture rise may be more difficult to dismiss. To under-
stand the relationship between “‘hot-spot’’ and air
stream temperatures we shall use the simple but
perfectly valid model of figure 1, and its electrical
analog, figure 2.

EXHAUST
TEMPERATURE

HOT-SPOT
TEMPERATURE ‘\
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Figure 1. Representation of relationships among
heat source, heat exchanger, and cooling
air stream.
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Figure 2. Electrical analog of figure 1.

It is immediately clear from firgure 1 that the
temperature of the energy source (the "“Hot-Spot”
temperature) is higher than that of the exhaust air-
stream . .. but how much higher? Examination of



figure 2 shows that the hot-spot temperature can be
minimized (i.e., held as close as possible to the exhaust
air temperature) by minimizing three thermal resis-
tances {measured in ° C/Watt, by the way):
1. The resistance of the thermal path from the heat
source to the far end of the thermal sink.
2. The net resistance of the thermal paths from the
heat sink body to the fin surfaces.
3. The net resistance of the thermal path from the
heat-exchange fins to the air sweeping over them.
Of these three thermal resistances, the last is
the largest by far and it is inversely proportional to
the velocity of the air passing through the fins. There-
fore, the really significant factor in holding down the
Hot-Spot temperature is attaining a high enough velo-
city of air through the heat exchanger. How can we
increase that velocity? There are many ways —
ranging from the simple expedient of relocating the
heat-exchange structure nearer to the main airstream,
through the use of deflector vanes or constricted
ducts, to the “last-ditch’’ addition of an internal,
local fan mounted on or near the heat exchanger.
These and other configurations are suggested by the
sketches of figure 3.
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FAN HEAT
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MULTI-OUTPUT DUCT

CHASSIS !
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L

Figure 3. Increasing the air velocity through the heat
exchanger.

NOW — having increased the velocity, we can
allow ourselves a higher temperature rise, which per-
mits a lower airflow rate (CFM is inversely propor-
tional to temperature rise, you will recall) and that
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means, generally, that more fans will be capable of
satisfying our requirement.

The one exception to this happy sequence of
events is the case in which the vanes, ducts, or other
expedients used to increase the velocity through the
heat exchangers have increased the pressure drop to
so marked an extent that the usable standard fans are
once again very few, if any. This rarely happens,
fortunately.

Of much greater concern than vanes or ducts
(which usually intrude on only a part of the total air-
stream) are devices that intercept all of the airflow.
These include:

o Filters

¢ Safety Guards of all kinds

o Decorative Grills of all kinds

® Exit Ports - escutcheons, venturis, simple-cut-
outs, etc.

e Entry Ports - same as Exit Ports

Every one of these interposed objects exacts its
tol! in pressure drop. Here, in figure 4, we show a
typical pressure-volume relationship for a cooling
system. Note the relative contributions of the indivi-
dual components, and note particularly the fact that
the basic enclosure is less than one-half of the total
pressure drop!
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Figure 4.

What can be done about these necessary but un-
pleasant features of an airflow system? Once again,
intelligent design can help significantly to reduce the
effect of these mainstream pressure drops.

Here are a few observations that will imme-
diately suggest practical remedies to the alert designer:
o The lower the velocity through a filter, a guard,

or any other obstruction, the lower the pressure



drop. Clearly, for a given airflow in CFM, the velo-
city is inversely proportional to the area transverse
to the airflow. If you are feeding air through a
filter, the larger the filter, the lower the pressure
drop through it. (And here’s a bonus — at lower
velocities, the filter's efficiency is much higher!
You may elect to use one large filter, or two or
more small ones ... in parallel,”” so to speak.

@ The further you locate a guard away from the
blades, the looser-mesh’’ may be its design. |f you
set the guard back 2'’, you may be able to use a
few thin wires or slats, instead of a finer mesh. |f
you are determined to let nothing larger than a
flea through the safety guards, however, you might
consider an oversized guard (see sketch in figure 5)
which is the equivalent of the filters ‘‘in parallel,”
mentioned above.

Figure 5. Oversize Guard has lower pressure drop.

o Lowering the velocity of the airstream through or
past an obstruction reduces the noise it generates.

® An abrupt transition of any kind — direction, area,
cross-sectional profile — from one part of an air-
stream to another creates far more pressure drop
than a smooth, gradual transition. (Look at the
venturi in an axial fan, if you want a good example
of good practice.) Surprisingly, figure 6b has lower
pressure drop at moderate to high CFM than figure
6a, although its average cross-section is markedly
smaller, and the mean airflow path is longer.

—_—|
—_— -}
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G

Figure 6a. Abrupt transition in direction and cross
section.

Figure 6b. Gradual transition in direction and cross
section.

e Sheetmetal cutouts, unless preceded or followed
by venturi-like air guides, are sharp transitions.
Figure 7a has more pressure drop than figure 7b,
despite larger effective area.

C/
—F | N

Figure 7a. Abrupt entry cutout.
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Figure 7b. Gradual entry port (venturi-like).

e Decorative grilles should be treated like guards or
filters, and the principles of figures 5-7 should be
applied. Take a look at the slat-grille designs on
modern air-conditioning units — especially the
small window designs. They can’t spare pressure
drop either . .. and they minimize it in the neces-
sary decorative trim by following the design prac-
tices we've suggested above.

IF YOUR BACK is to the wall — and you've
tried everything, but the fan you'd like to use just
won’t do what you want, you might find it necessary
to try for a new or modified enclosure design that
achieves optimum utilization of the fan's air-moving
capabilities. Alternatively, you might want to know
how to select a fan that is being '‘fully loaded.”

This analysis, although based on an “‘idealized’’
fan characteristic, will be found to be a very close
approximation, for most common axial and similar
fans.

It begins by assuming that the pressure-vs.-air-
flow relationship is linear between its intercepts, as
shown in figure 8.
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Figure 8. Straight-line approximation to actual fan
characteristic

The general equation for this straight line is:
x=B(1-£) (eq. 1)

Now, it is easily shown that the work done by
the fan (the energy output) is proportional to the
area xy.

Multiplying equation (1) by y, we get:
xy =By — (2} y2 (eq. 2)
To find the values of x and y (i.e., the operating
point) at which xy is a maximum, we first differen-

tiate equation (2) with respect to y:
d (xy)

and set the derivative equal to zero:
%=0=B—2(%)y (eq. 4)
and solve for y:
A
2

then we substitute this value into equation (1), and
find that:

X =

N

Therefore, the maximum air-moving energy delivered
by the idealized fan occurs at:

airflow =% CEM

pressure drop =% inches of water

This not very startling result is exactly anala-
gous to the conclusion that a generator delivers maxi-
mum power when the load resistance equals the inter-
nal resistance.

In fact, if one calls the “‘internal resistance’’ of
the fan B/A, and finds a cooling system having a
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resistance to airflow of exactly B/A inches per CFM,

then one can “‘load’’ the fan to its maximum capa-

bility.

Ah yes, you say, but we find ourselves starting
at the other end of the problem. We know the airflow
resistance — what we need to find is a fan having
intercepts B and A that yield a matching ratio.

Well, that would be very lucky indeed . . . but
we have shown that we can actually change the re-
quired airflow resistance over wide ranges, by altering
the internal velocities, and thereby allowing our-
selves higher temperature rise, if necessary. There-
fore, we can almost adjust the cabinet airflow resis-
tance to B/A.

In the limiting case, the allowable temperature
rise is very nearly from ambient to the “‘hot-spot”
temperature. Therefore, the “analytical” approach to
forcing an optimum design is as follows:

1. Take the temperature rise as only about ten
degrees less than hot-spot minus ambient (highest
ambient, of course).

2. Calculate CFM from the total Watts of dissipation
and that optimistic temperature rise.

3. Calculate or estimate the pressure drop of the
enclosure, including whatever velocity-boosting
things are needed to ensure good heat transfer.

4. Find a fan in which B/2 is very close to or slightly
larger than the CFM calculated in (2) above, and
A/2 is very close to, or slightly larger than the
pressure drop estimated or calculated in (3) above.
That'’s the fan that will be optimally matched to
this requirement.

You may not need (or want) to live quite so
“"dangerously,” but at least you will know exactly
how small the fan’s power could safely be. Larger
fans, properly “loaded”” {matched) will then be safer
for this application.

Remember that the higher the temperature rise
of the air in the system, the more efficient the design.
You will probably want to trade efficiency for added
hot-spot margin, but that should not be done until
you are certain that you know where the margin
begins.



CHAPTER 6

Ensuring Optimum
Reliability in the Com-
plete Cooling System

By now you have probably narrowed the slate of
fan “candidates’” for your application down to the
few that pass ali tests in steps 1-5, i.e., that are accept-
able as to:
o Required airflow and back pressure
o Size, shape and style
o Noise levels
e Magnetic radiation levels
e Compatibility with the complete cooling system.
The sixth and final step in the procedure is to
pick the most reliable fan of the candidates remaining.
(Not simple, but essential.) Normally, to do this,
you would check the first standard gauge of reli-
ability rating that comes to mind: the published
ratings of the eligible fans for MTBF—Mean Time
Between Failure. And when you do, you will real-
ize that MTBF is not enough of a distinction. As-
suming that one or more of the eligible fans is ours,
you will find that Pamotor certainly has done its
reliability homework, as measured by MTBF figures.
We could leave it at that, or continue with an in-
depth discussion of MTBF; but splitting hairs about
MTBF is not our mission. We submit that although
MTBF ratings are a necessary element in measuring
reliability, they are not in themselves a sufficient
condition of dependability.
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To be so, MTBF computation would have to
measure all likely design and manufacturing charac-
teristics that affect dependability ... and they do
not. To be sure, they do measure a few important
characteristics, such as projected life of winding insu-
lation, expected lubricant life, and hot-spot tem-
perature rise in the motor windings. With its exper-
ience in the application of fan material and confi-
gurations, Pamotor Engineering has designed fans that
have reassuringly high MTBF ratings — as do many
fans made by many leading manufacturers. Despite
this fact, many fan designs fail much more often, and
much earlier, than do Pamotor fans. So MTBF is not
the complete guide to dependability that it ought
to be.

Our extreme confidence in the dependability of
Pamotor fans comes from a totally different source of
data than our MTBF figures of merit. To state it suc-
cinctly, without elaborate qualification, our confi-
dence is based on this: In over 25 million fan years,
we know of only about 1800 “valid’’ failures* of
Pamotor fans.

But the reason for our confidence goes beyond
even this remarkable record. We have surveyed and
studied, not only the causes of our own failures —
few and random over many years —but also why and
how other manufacturers’ fans fail in the field. In
one isolated instance —due to an undetectable termi-
nation weakness — a group of Pamotor fans became
open-circuited, because a self-lead was nicked during
crimping. (This one group of fans, by the way, con-
stituted 83% of all of our failures, in the numbers
cited previously!). All other failures were random,
non-systematic, and clearly not traceable to a design
weakness or a manufacturing or testing deficiency.

On the other hand, our findings on failures
experienced by users of other manufacturers’ fans
show very definite patterns of design-traceable failure.

There is, for example, a preponderance of
bearing failures, caused principally by (a) premature
loss of lubricant and (b} dynamic unbalance of the
fan rotor.

*A *valid"’ failure is one in which the fan was ap-
parently operated under rated conditions, and was
not improperly mounted or involved in catastrophic
physical damage to the equipment.



ASSEMBLY LOSSES
WARPAGE/CREEPAGE FAILURES

BEARING WEAR LOSSES

LUBRICANT FAILURES
AVERAGE
COsT CONVENTIONAL
PLASTIC
FANS

PER FAN

PER YEAR

(1000 FANS)
UNDER

HIGHER
AT INSTALLATION

DUE TO BREAKAGE IN TRANSIT
TYPICAL

CONDITIONS
OF USE
PAMOTOR FANS

LESS THAN 0.1% OF ALL
FANS IN SERVICE HAVE BEEN
FIELD REPLACED

1 4 3 4 5
YEARS OF SERVICE

Pamotor has invested many man-years of atten-
tion to lubrication design and to quality assurance in
bearing manufacturing. On the design level, note-
worthy developments have included new synthetic
lubricants, provision of extra-large reservoirs, extra-
large bearings, and design of leak-proof end-seals.
Beyond design improvements, several other factors
have helped to eliminate bearing failure in Pamotor
fans . .. assuming rated conditions and normal
maintenance. These include hand-broaching of
bearings, extremely tight tolerances in all shaft and
bearing surfaces, and multiple inspection cycles,
during which each dimension is subject to at least two
independent verifications.

With respect to bearing failures caused by dyna-
mic unbalance, there are two factors that explain our
apparent superiority:

1. Pamotor has unique automatic balancing equip-
ment, with the capability of micro-inch dynamic
balancing. Our normal manufacturing standard is
balancing to within 5 microinches on both end-
planes. (This is from 3 to 20 times better than
other manufacturers’ standards.)

. Most Pamotor fans are all-metal fans. They main-
tain their dynamic balance, year in and year out.
Some plastic fans may be well aligned at the fac-
tory, but after shipment and installation, they can
distort, creep, or sag, causing unbalancing mis-
alignment. And a misaligned, unbalanced fan is
not only noisier, but is is steadily ruining its own
bearings, drastically shortening its life.
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Our findings show that the largest single faiture
mode exhibited by other manufacturers’ fans is rotor-
shaft freezing . . . probably due to dry or misaligned
bearings. But bearing failure does not have to be cata-
strophic to be adverse — just listen to (and feel) the
noise and vibration output of the rumbling, annoying
clunker that was so quiet and smooth when it was
new, less than a year ago!

PAMOTOR All-Metal Construction
Nine Ways Better

Won't break
in transit

Won't crack
in assembly

Permits much
better dynamic
balancing
Won't warp or t— Runs cooler
creep in service

— Key-grooved
shaft/rotor
can't fly oft

Runs quieter

Self-shielding for

Won't burn lower magnetic field

There are many other factors causing fan
failures, although none is as consistent or significant
as bearing failures. The striking thing to us is that the
quantity and variety of failures of other manufac-
turers’ fans that we have surveyed indicate that ours
are far more dependable. We are convinced that this
clearcut superiority is traceable to our design and
manufacturing conservatism — conservatism in the
use of superior materials — conservatism in the esta-
blishment of margins of safety — conservatism in the
insistence on tight tolerances.

And yet, we have not rested on our enviable
record of reliability in service. We continue to de-
velop new, improved structures and materials.

NOW — what does al! this admittedly self-serving
information mean to the designer faced with selecting
the optimum fan for his applicaion? Just this. What



you will probably find, after surveying all of the tech-

nical literature on fans, is that 90% of all your appli-

cations point to a small group of fans, and this group
wifl include two or three Pamotor fans.

In this 90% of your applications, the Pamotor
fan will probably give you most, if not all, of the
following clear-cut advantages:

o In the same fan group, Pamotor fans give 10-20%
more cooling work-output, as measured by air
flow in CFM times pressure drop in inches of
water.

o Pamotor fans will usually exhibit lower noise.

o Pamotor fans will exhibit substantially less magne-
tic field radiation, and the orientation of that
field will be much more tolerable than that of
other fans.

e Pamotor all-metal fans will be stronger and more
rigid than most of their counterparts.

e Despite all this, Pamotor fans will be competitive
in real cost.

If we are stating the case correctly, you won't
need our assurances of extraordinary dependability.
But if you do, we want you to know that we sin-
cerely believe that our fans have the best reliability
record of any in their class. There isn’t any subtle,
“objective’’ way of saying that, so we'll admit our
prejudice, and say it anyway.

ONE FURTHER NOTE — You have the right
to ask: To do all this. .. to get a better preforming
fan at less money, where did they cut corners? And
the simple answer is that we did not. All of our
superiority was achieved through superior design,
manufacturing and tooling efficiency, and pride —
in the integrity of our designs, and the consistent
perfection of our products.
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Looking Back . .

We have now examined, in some detail, all six topics
in this series. Each is a logical step in the design pro-
cedure we recommend. There are six steps altogether:

Step 1 — Determine the required airflow and
back pressure, as described in Chapter 1.

Step 2 — Select a size, shape and style of fan that
will fit, will be easy to assemble, and will direct
the airflow properly . .. as described in Chapter 2.

Step 3. — Verify that the SIL (Speech Interference
Level), and the corollary vibration and micropho-
nic effects as well, of the available fan will be
acceptable in your application. If not, repeat
steps 1, 2 and 3, until a fan is found that satisfies
all three. All this is covered in Chapter 3.

Step 4 — Verify that the magnetic field radiation
of the fan will be low enough, or that its orienta-
tion is benign, for your application. Methods of
altering field orientation and of reducing field

strength, are among the alternatives considered

in Chapter 4.

Step b — Design the tentatively selected fan into a
complete cooling system, making it as elaborate
as need be. Then, check your estimated back pres-
sure maximum (see step 1). |f necessary, repeat
steps 1-5, using a fan capable of higher {or lower)
back pressure. All this is covered thoroughly in
Chapter 5.

Step 6 — Consider the acceptable available fans —
the ones that pass all the tests in steps 1-5. Then
pick the most reliable one ... as discussed in
Chapter 6.



SOLID STATE, BRUSHLESS,
DC FANS & BLOWERS

+ Engineered like no othercooling devices in the world’



DC Fans and
Blowers

PAMOTOR is the
only company
offering you a full

family of solid state,

brushless DC fans in popular
frame sizes and voltages, and

at popular prices.

PAMOTOR has a full line of self-contained, solid state, brushless motor with all electronics mounted on a PC
brushless DC fans for you to choose from. Through their card within the motor frame. Drive amplifiers for the
design, these fans have been engineered totackle those motor are controlled by a patented Hall-effect generator
specialized applications which require highly reliable circuit which is coupled by small pole pieces to the
DC performance. Common uses include mobile radio motor’s field magnet (Patent No. 3-873-897). Available
equipment, medical electronics, shipboard computers, voltages include 5 VDC nominal, 12 VDC nominal,
airborne applications, communications systems, auto- 24 VDC nominal and 48 VDC nominal.
motive applications, marine use and telecommunications; :
wherever DC voltage is normally available. They are also The brushiess DC motor is polarity protected* to avoid
finding wide acceptance for use in power stand-by modes - accidental damage and costly down time. If the input
to prevent memory loss in the event of AC power failure. polarity is accidentally reversed, integral diodes block all
circuits and the motor simply stops. Even in a locked rotor
These fans are especially efficient and will outperform condition,* the motor goes into a neutral state to avoid
similar sized fans at normal operating back pressure. damage. Precision bearings and lubricants help to achieve
Typically, they offer greater air volume (cfm), reduced a life expectancy of 35,000 hours (sleeve bearings) and
noise levels and reduced power drain. For example, the 60,000 hours (ball bearings) at maximum permissible
power drain at maximum back pressure is approximately ambient temperature. Note: if the ambient temperature in
25% of that required in conventional AC units. These which the fan operates is 20° C below the above levels, the
fans also achieve a new low in magnetic radiation and life expectancy increases by 10,000 hours.

RF noise, thereby assuring the pure signals necessary

for critical airborne or shipboard use. These fans do not require an external voltage inverter.

This means that you save valuable mounting space and

These fans work well at all rated voltages, and are weight because the only consideration in mounting is
extremely quiet. They can be adjusted for performance the fan itself. This new concept has eliminated many of
and noise level by altering the voltage within the voltage the inherent reliability and RF noise problems generally
range for your particular application. They feature a associated with using AC motors in a DC environment.

*Except for 5 Volt models.
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DC Fans Quick Selection Guide

Nominal
Voltage Airflow Input
Range Range Power Frame Size
Model (zero static
pressure)
vDC cfm Watts inches
812 6-15 11-29 3.0 2.1/2 1D
814 12-30 11-29 30 L8 x
3124F 18-30 34-57 25 3-5/8sq.x1D
4105GX 45-55 80-100 4.0
4112X 9.5-14 82-122 4.0
4112GX 8-16 60-120 4.3
4112KX 8-145 75-125 6.0 4-11/16s8q.x1-1/2D
4124X 19-28 82-122 4.1
4124GX 18-30 70-120 4.3
4124KX 18-29 90-125 6.0
4124F 18-30 80-120 6.0 4-11/16sq.x1D
4148X 38-56 82-122 4.1 4-11/16sq.x1-1/2D
6124 16-32 150-250 11.0
6-3/4 dia. x2-3/16 D

6148 32-60 150-250 10.5
8105G 4555 30-40 3.0
8112 9.5-14 30-43 29
8112G 8-16 25-48 3.0
8112K 8-16 20-48 3.0 3-1/8s8q.x1-1/2D
8124 19-28 30-43 3.0
8124G 18-30 25-43 3.0
8124K 18-30 27-44 3.0
8148 38-56 30-43 3.1
RL90-18/24 19-28 18-31 5.2 4-3/4sq.%x1-1/2D
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Model 812

22" 12VDC
Axial Fan

Dimensions
(in inches)
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FEATURES:
¢ Brushless electronic motor.

¢ Solid state integral electronics,
no external inverter required.

Conforms to UL, CSA, IEC and VDE stds.
Precision ball bearing system.

Long operating life without maintenance.
Low input power.

Polarity protected.

Electronic locked rotor protection.

GENERAL DESCRIPTION
This bulletin describes the electrical and mechanical

parameters of the PAMOTOR Model 812 miniature
axial fan.

PERFORMANCE CHARACTERISTICS

156 VvDC
29 cfm at O Static Pressure
25 cfm at .10 inch H,0

0 cfm at .44 inch H,0
{maximum static pressure)
12VvDC
23 cfm at O Static Pressure
15 ¢fm at .10 inch H20

0 cfm at .31 inchH,0
{maximum static pressure)
6 VvDC
11 c¢fm at O Static Pressure

3 cfm at .05 inch H,0

0 cfm at .06 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS
40 dB (A) at 12 VDC

28 dB {SIL) at 12 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of glass fiber
reinforced plastic.

Airflow.

Impeller. The impeller blades are made of black, glass-fiber
reinforced plastic, press-fit to the rotor and aerodynamically
contoured for optimum pressure/air delivery performance.

Terminals. Two leads of No. 22 AWG insulated wire. Red
identifies the positive lead.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment,
and provides maximum shock and vibration resistance.

Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures and
is guaranteed to -40°C.

Weight. This fan weighs only 3 ounces.

Mounting. The tightening torque of mounting screws
should not exceed 14 inch-ounces. An even mounting
surface is recommended.



MOTOR Performance Data

Basic Design. The Model 812 has a brushless DC motor
which is polarity protected.

45
Rotor Balance. The rotor is dynamically balanced to a 40
maximum shift of the center of gravity of .0001” in each ’
end plane. w 35 \
S 30fn,
Rotation. Counterclockwise, facing the air discharge. %z" 25 S,
Windings and Splices. The windings are treated with EQ 20 '“\‘ \,
high-temperature varnish and are further insulated 2g s ., N 15 VDC
with individual sleeving. £= o e 12 vDC
Stator Protection. Stator laminations are treated 05 ag | 8YDC i N
with high-temperature varnish for protection against 0 bk detatiint, 28 o
deterioration. (] 5 10 % 2 25 30
Insulation Resistance. The insulation resistance is =5 AIR VOLUME {cfm)
megohms measured at 500 VDC after 48 hours humidity
storage.
Insulation Class. The insulation classification is 120°C.
Dielectric Strength. This fan will withstand 600 VAC 350
RMS for one second at 20° C and 40% relative humidity. 325I |
3 [ 15 VDC
Speed. E 300 ——
6 VDC 12VvDC 15 VvDC L 275 12vDe
2450 RPM 5300 RPM 6500 RPM u 250 o T ——— T
Horizontal Airflow at Zero Static Pressure £ :gg
2400 RPM 5200 RPM 6400 RPM E 17 6 vDC
Horizontal Airflow at Maximum Static Pressure R il TP L] o
T 126
100 10 15 20 25 30
ELECTRICAL CHARACTERISTICS AIR VOLUME (cfm)
Operating Voltage. The Model 812 is designed for
operation at 6-15 VDC (12 VDC nominal).
Power Rating.
6 VDC 12 VDC 16 VDC
.75 Watts 3.0 Watts 4.5 Watts 60 N TRTTYT Tomed
Input Power at Zero Static Pressure ] I A S A S S St SN s T
o A NI IS F T3~ INReD
.75 Watts 3.0 watts 4.5 Watts 53 0 AR AN NG B o
Input Power at Maximum Static Pressure a2 ¥ ¥ \\\1—\\*.—\\:; \’-\;— “$#-.F F§ Jesvpc
= N I~ - . JNRS0:
Input Current. EE 40 N Byec 4 Jezvoc
6 VDC 12VDC 15 VvDC €8 [+ + ¥ 04 r((rf!; £ I
125 mA 250 mA 300 mA @S 50 S ioflb? T ivoe—g
Zero Static Pressure gf i % EDY _K 3 T3 NV fesvoc
125 mA 250 mA 300 mA 52 5 RS, M RIS S I i I
Maximum Static Pressure g Mo ] <~ 1 7 “3NR2E:
& pad 3 + 3 3 'L_-"P__J.NI‘F\ 3. ZU_. 3
8 10 : Aend +NH. _:‘
ENVIRONMENTAL CHARACTERISTICS 315 63 125 250 500 1000 2000 4000 8000 16000
MIDFREQUENCIES OF A
Operating Temperature Range. This fan is designed to INTERNATIONAL OCTAVE BANDS WEIGHTING
operate over a temperature range of -10° C to +65° C. FREQUENCY IN Hz CURVE
QUALITY VERIFICATION
Life Expectancy. The life expectancy of this fan is 60,000
hours at 65°C.
Safety Codes. This fan conforms to UL, CSA, VDE and MOUNTING DIMENSIONS
IEC standards. Please see Drawing 7, page 137 of this catalog.
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Model 814
22" 24 VDG
Axial Fan

Dimensions
(in inches)
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FEATURES:
¢ Brushless electronic motor.

® Solid state integral electronics,
no external inverter required.

Conforms to UL, CSA, IEC and VDE stds.
Precision ball bearing system.

Long operating life without maintenance.
Low input power.

Polarity protected.

Electronic locked rotor protection.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 814 miniature
axialfan.

PERFORMANCE CHARACTERISTICS

Airflow. 30 VDC
29 cfm at O Static Pressure
25 cfm at .10 inch H,0
0 cfm at .44 inch H,0
(maximum static pressure)

24 vDC
23 cfm at O Static Pressure
16 ¢fm at .10 inch H20

0 cfm at .31 inchH,0
(maximum static pressure)

12VDC
11 cfm at O Static Pressure
3 cfm at .05 inch H,0
0 cfm at .06 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

40 dB (A) at 24 VDC
28 dB (SiL)at 24 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of glass fiber
reinforced plastic.

Impeller. The impelier blades are made of black, glass-fiber
reinforced plastic, press-fit to the rotor and aerodynamically
contoured for optimum pressure/air delivery performance.

Terminals. Two leads of No. 22 AWG insulated wire. Red
identifies the positive lead.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment,
and provides maximum shock and vibration resistance.

Lubrication. This fan is fubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures and
is guaranteed to -40°C.

Weight. This fan weighs only 3 ounces.

Mounting. The tightening torque of mounting screws
should not exceed 14 inch-ounces. An even mounting
surface is recommended.



MOTOR

Basic Design. The Model 814 has a brushless DC motor
which is polarity protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of . 0001” in each
end plane.

Rotation. Counterclockwise, facing the air discharge.

Windings and Splices. The windings are treéted with
high-temperature varnish and are further insulated
with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classification is 120°C.

Dielectric Strength. This fan will withstand 600 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.

12 vDC 24 VvDC 30 vDC
2450 RPM 5300 RPM 6500 RPM
Horizontal Airflow at Zero Static Pressure
2400 RPM 5200 RPM 6400 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Model 814 is designed for
operation at12-30 VDC ( 24 VDC nominal).

Power Rating.

12 vDC 24 VvDC 30 vDC
.75 Watts 3.0 Watts 4.5 Watts
Input Power at Zero Static Pressure

.75 Watts 3.0 Watts 4.5 Watts

Input Power at Maximum Static Pressure
Input Current,

12 vDC 24 VDC 30 VvVDC
63 mA 1256 mA 150 mA
Zero Static Pressure
63 mA 1256 mA 1501 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10° C to +65° C.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 60,000
hours at 65°C.

Safety Codes. This fan conforms to UL, CSA, VDE and
|IEC standards.

Performance Data
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MOUNTING DIMENSIONS

Please see Drawing 7, page 137 of this catalog.
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Model 3124F
3%" All Metal
24VDC Axial Fan

146 + 010

j

Dimensions
{in inches)
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FEATURES:

® Extra-slim profile.

® All-metal, brushless electronic motor.
® Terminal block.

® Solid state integral electronics.

® No external inverter required.

® Polarity protected.

® Precision ball bearing system.

® Low EMI.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 3124F miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 30VDC
57 cfm at O Static Pressure
47 cfm at .10 inch H,0
0 cfm at .38 inch H,0
{(maximum static pressure)

24 VvDC

45 cfm at O Static Pressure

20 cfm at .10 inch H20
0cfm at.27 inch H,0

{maximum static pressure)

18 VvDC
33 cfm at O Static Pressure
11 ¢fm at .10 inch H,0

O cfmat.17 inch H,0
(maximum static pressure)

ACOUSTICAL CHARACTERISTICS

40 dB (A) at 24 VDC
30 dB (SIL) at 24 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal, impulse-
welded to the rotor and are aerodynamically contoured
for optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. The terminals are designed for use with
No. 18 AWG wire or a quick disconnect plug and cord
assembly, PAMOTOR Part No. 5505.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment,
and provides maximum shock and vibration resistance.

Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures.

Woeight. This fan weighs only 14 ounces.



MOTOR

Basic Design. The Model 3124F has a brushless DC
motor which is polarity protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001” in each
end plane.

Rotation. Counterclockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and are further insulated
with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classification is 120°C.

Dielectric Strength. This fan will withstand 600 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.

18 vDC 24 VvDC 30VDC
2250 RPM 3000 RPM 3700 RPM
Horizontal Airflow at Zero Static Pressure.
2150 RPM 2850 RPM 3450 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Model 3124F is designed for
operation at 18-30 VDC (24 VDC nominal).

Power Rating.

18 vDC 24 vDC 30VvDC
1.4 Watts 2.5 Watts 2.9 Watts
Input Power at Zero Static Pressure.

1.8 Watts 3.0 Watts 4.7 Watts

Input Power at Maximum Static Pressure
Input Current.

18vDC 24 VvDC 30VDC
79 mA 103 mA 135 mA
Zero Static Pressure

82 mA 115 mA 150 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -20°C to +65°C.

QUALITY VERIFICATION
Life Expectancy. The life expectancy of this fan is 60,000
hours at 65°C.

Safety Codes. This fan conforms to UL, CSA, VDE and
|EC standards.
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MOUNTING DIMENSIONS

Please see Drawing 6, page 137 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 4105GX
4''/1¢" SVYDG
Axial Fan

Dimensions
(in inches)

4.685 + 030
e 4.126 = .010-*——1

4.685 % .030————|

4.126 + .010

FEATURES:

® Brushless electronic motor.

® Terminal block.

® Solid state integral electronics.

® No external inverter required.

® Low input power.

@ Sleeve, broached sintered iron bearing
system.

@ Low EMI.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 4105 GX miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 5.5 VDC
100 cfm at O Static Pressure
82 cfm at .10 inch H,0
0 cfm at .39 inch H,0
{maximum static pressure)

5 vDC
92 cfm at O Static Pressure
71 cfm at.10 inch H20

O cfm at.31 inch H,0
{maximum static pressure)

4.5 VvDC
82 cfm at O Static Pressure
60 cfm at .10 inch H,0

O cfm at .26 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

44 dB (A) at 5 VDC
35 dB (SlL) at 5 VDC,

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation. '

Impeller. The impeller blades are molded of black, glass
filled polyphenylene oxide and aerodynamically con-
toured for optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. The terminals are designed for use with
No. 18 AWG wire or a quick disconnect plug and cord
assembly, PAMOTOR Part No. 5505.

Bearing System. The dual sleeve broached sintered
iron bearing system has a large oil felt reservoir between
the sleeve bearings in addition to a thrust bearing for in-
creased operational life in a horizontal plane installation.



Lubrication. Model 4105GX is lubricated within the
bearing system by a special lubricant permitting extended
operation at elevated ambient temperatures.

Weight. This fan weighs only 18 ounces.

MOTOR

Basic Design. The Model 4105GX has a brushless DC
motor which is polarity protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of . 0001 in each
end plane.

Rotation. Clockwise, facing the air discharge.
Windings and Splices. The windings are treated with

high-temperature varnish and are further insulated
with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 600 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.

4.5VDC 5 vDC 5.5VvDC
2550 RPM 2750 RPM 3000 RPM
Horizontal Airflow at Zero Static Pressure.
2300 RPM 2450 RPM 2700 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS
Operating Voltage. The Model 4105GX is designed for
operation at 4.5-5.5 VDC (5 VDC nominal).

Power Rating.

4.5 VvDC 5 vDC 5.5 VDC

3.2 Watts 4.0 Watts 4.9 Watts

Input Power at Zero Static Pressure.

4.0 Watts 5.0 Watts 6.0 Watts

Input Power at Maximum Static Pressure
Input Current.

4.5VvDC 5 VDC 5.5 vDC
700 mA 775 mA 880 mA

Zero Static Pressure

800 mA 920 mA 1050 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10° C to +65° C.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 35,000
hours at 65°C.

Safety Codes. This fan conforms to UL, CSA, VDE and
IEC standards.
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MOUNTING DIMENSIONS

Please see Drawing 2, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 4112X
4'/+6" All Metal

12VDC Axial Fan

Dimensions
(in inches)

4,685 +.030
4126 + .010 ————=]

4.685 + .030———

FEATURES:

® All-metal, brushless electronic motor,
terminal block.

@ Solid state integral electronics,

no external inverter required.

UL recognized.

Conforms to CSA, IEC and VDE stds.

Precision ball bearing system.

Long operating life without maintenance.

Low input power.

Polarity protected.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 4112 X DC miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 14 VDC
122 cfm at O Static Pressure
95 c¢fm at .10 inch H,0
0 cfm at .34 inch H,0
{(maximum static pressure)

12vVvDC
106 cfm at Q Static Pressure
60 cfm at .10 inch Hp0
0 cfm at.27 inch H,0
(maximum static pressure)

9.5 vDC

82 cfm at O Static Pressure

29 cfm at .10 inch H,0
Ocfm at .17 inch H,0

{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

46 dB (A)at 12 VDC
38 dB (SIL) at 12 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal, impuise-
welded to the rotor and are aerodynamically contoured
for optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish. ot

Terminals. The terminals are designed for use with
No. 18 AWG wire or a quick disconnect plug and cord
assembly, PAMOTOR Part No. 55605. Two ground posi-
tions are also provided, one 8-32 UNC and one M4.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment,
and provides maximum shock and vibration resistance.



Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures and
is guaranteed to -40°C..

Weight. Despite its all-metal construction, this fan
weighs only 20 ounces.

MOTOR

Basic Design. The Model 4112X has a patented brush-
less DC motor which is polarity protected (U.S. Patent
Number 3-873-897).

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001” in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classification is 120°C.

Dielectric Strength. This fan will withstand 600 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.

9.5 vDC 12VDC 14 VvDC
2350 RPM 2900 RPM 3200 RPM
Horizontal Airflow at Zero Static Pressure
2000 RPM 2500 RPM 2750 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Model 4112X is designed for
operation at 9.5-14 VDC (12 VDC nominal).

Power Rating.

9.5 vDC 12VDC 14 vDC
2.7 Watts 4.0 Watts 5.5 Watts
Input Power at Zero Static Pressure

2.9 Watts 5.3 Watts 7.2 Watts

Input Power at Maximum Static Pressure
Input Current.

9.5 VvDC 12vDC 14 vDC
225 mA 330 mA 390 mA
Zero Static Pressure

305 mA 440 mA 575 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -30°C to +72°C.

STATIC PRESSURE
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QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 60,000
hours at 72°C.

Safety Codes. This fan has Underwriters Laboratories,
Inc. Yellow Card Component Recognition No. E41168,
and conforms to CSA, ICE and VDE standards.

Performance Data
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MOUNTING DIMENSIONS

Please see Drawing 2, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 4112GX
4'/16" 12VDGC
Axial Fan

Dimensions
(in inches)
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FEATURES:

‘Brushless electronic motor.

Terminal block.

Solid state integral electronics.

No external inverter required.

Low input power.

Polarity protected.

Sleeve, broached sintered iron bearing
system.

Low EMI.

UL recognized.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 4112GX miniature
axial fan.

PERFORMANCE CHARACTERISTICS

16 VvDC
120 cfm at O Static Pressure
103 cfm at .10 inch H,0

0 cfm at .52 inch H,0
{(maximum static pressure)

12 vDC
90 cfm at O Static Pressure
75 c¢fm at .10 inch H20

0 cfm at .33 inch H,0
(maximum static pressure)

8 VDC
60 cfm at O Static Pressure
8 cfm at .10 inch H,0
0 cfm at .13 inch H,0
{maximum static pressure)

Airflow.

ACOUSTICAL CHARACTERISTICS

44 dB (A) at 12 VDC
34 dB (SiL) at 12 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are molded of black, glass
filled polyphenylene oxide and aerodynamically con-
toured for optimum pressure/ air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. The terminals are designed for use with
No. 18 AWG wire or a quick disconnect plug and cord
assembly, PAMOTOR Part No. 5505.

Bearing System. The dual sleeve broached sintered
iron bearing system has a large oil felt reservoir between
the sleeve bearings in addition to a thrust bearing for in-
creased operational life in a horizontal plane installation.



Lubrication. Model 4112GX is lubricated within the
bearing system by a special lubricant permitting extended
operation at elevated ambient temperatures.

Weight. This fan weighs only 18 ounces.

MOTOR

Basic Design. The Model 4112GX has a brushless DC
motor which is polarity protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001"” in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and are further insulated
with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5

megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. Theinsulation classification is 120°C.

Dielectric Strength. This fan will withstand 600 VAC
RMS forone second at 20° C and 40% relative humidity.

Speed.

8 VDC 12VDC 16 VDC
1800 RPM 2750 RPM 3550 RPM
Horizontal Airflow at Zero Static Pressure
1650 RPM 2500 RPM 3200 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Model 4112GX is designed for
operation at 8-16 VDC (12 VDC nominal).

Power Rating.

8 vDC 12 VDC 16 VDC
1.7 Watts 4.3 Watts 8.0 Watts
Input Power at Zero Static Pressure

2.1 Watts 5.3 Watts 10.0 Watts

Input Power at Maximum Static Pressure
Input Current.

8 VDC 12 vDC 16 vDC
210 mA 360 mA 500 mA
Zero Static Pressure

270 mA 450 mA 640 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10° C to +65° C.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 35,000
hours at 65°C.

Safety Codes. This fan conforms to UL, CSA, VDE and
|EC standards.
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MOUNTING DIMENSIONS

Please see Drawing 2, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 4112KX
4'/:6" 12VDG
Axial Fan

Dimensions
(in inches)
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FEATURES:

® Brushless electronic motor.

® Terminal block.

® Solid state integral electronics,
no external inverter required.

® Low input power.

® Polarity protected.

@ Precision ball bearing system.

® Low EMI.

® UL recognized.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters ofthe PAMOTOR Model 4112KX miniature
axial fan.

PERFORMANCE CHARACTERISTICS

14.5 vDC
125 cfm at O Static Pressure
110 c¢fm at .10 inch H,0

0 cfm at 47 inch H,0
{maximum static pressure)

12 vDC
106 cfm at O Static Pressure
88 cfm at .10 inch Ho0
0 cfm at .39 inch H,0
(maximum static pressure)

8 VDC
75 cfm at O Static Pressure
45 cfm at .10 inch H,0

0 cfm at .20 inch H,0
{maximum static pressure}

Airflow.

ACOUSTICAL CHARACTERISTICS

49 dB (A) at 12 VDC
40 dB (SlL} at 12 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller biades are molded of biack, glass
fiber reinforced plastic and aerodynamically contoured for
optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. The terminals are designed for use with
No. 18 AWG wire or a quick disconnect plug and cord
assembly, PAMOTOR Part No. 5505.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment, and
provides maximum shock and vibration resistance.



Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting extended
operation at elevated ambient temperatures and is
guaranteed to -40°C.

Weight. This fan weighs only 18 ounces.

MOTOR

Basic Design. The Model 4112KX has a brushless DC
motor which is polarity protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001" in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and are further insulated
with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 600 VAC
RMS forone second at 20° C and 40% relative humidity.

Speed.

8 vDC 12vVvDC 14.5 VDC
2150 RPM 3200 RPM 3750 RPM
Horizontal Airflow at Zero Static Pressure
1950 RPM 2800 RPM 3200 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Model 4112KX is designed for
operation at 8-14.5 VDC (12 VDC nominal).

Power Rating.

8 vDC 12VDC 14.5 VDC
2.3 Watts 6.0 Watts 9.0 Watts
Input Power at Zero Static Pressure

2.7 Watts 7.4 Watts 10.7 Watts

Input Power at Maximum Static Pressure
Input Current.

8 vDC 12vVDC 14.5 VDC
290 mA 500 mA 620 mA
Zero Static Pressure

340 mA 620 mA 740 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -20°C to +65°C.

QUALITY VERIFICATION
Life Expectancy. The life expectancy of this fan is 60,000
hours at 65°C.

Safety Codes. This fan conforms to UL, CSA, VDE and
IEC standards.
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MOUNTING DIMENSIONS

Please see Drawing 2, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 4124F
46" All Metal

24 VDG Axial Fan

Dimensions
(in inches)
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FEATURES:

® Extra-slim profile.

® All-metal, brushless electronic motor.
® Terminal block.

® Solid state integral electronics.

® No external inverter required.

® Polarity protected.

® Precision ball bearing system.

® Low EMI.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 4124F miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 30VDC
120 cfm at O Static Pressure
94 c¢fm at .10 inch H,0
0 cfm at .4 inch H,0
{maximum static pressure)

24 VDC
100 cfm at O Static Pressure
48 cfm at .10 inch H20
0 cfm at .33 inch H,0
(maximum static pressure)

18 vDC
80 cfm at O Static Pressure
32 cfm at .10 inch H,0

0 cfm at .20 inch H,0
(maximum static pressure)

ACOUSTICAL CHARACTERISTICS

48 dB (A) at 24 VDC
39 dB (SIL) at 24 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impelier. The impeller blades are all-metal, impulse-
welded to the rotor and are aerodynamically contoured
for optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. The terminals are designed for use with
No. 18 AWG wire or a quick disconnect plug and cord
assembly, PAMOTOR Part No. 5505.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment,
and provides maximum shock and vibration resistance.

Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures.

Weight. This fan weighs only 12 ounces.



Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures and
is guaranteed to -40°C..

Weight. Despite its all-metal construction, this fan
weighs only 20 ounces.

MOTOR

Basic Design. The Model 4124 X has a patented brush-
less DC motor which is polarity protected (U.S. Patent
Number 3-873-897).

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001" in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 600 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.

19 VvDC 24VDC 28 VDC
2350 RPM 2900 RPM 3200 RPM
Horizontal Airflow at Zero Static Pressure
2000 RPM 2550 RPM 2750 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Model 4124X is designed for
operation at 19-28 VDC.

Power Rating.

19vDC 24 VDC 28 VDC
2.3 Watts 4.1 Watts 6.2 Watts
Input Power at Zero Static Pressure

3.1 Watts 5.6 Watts 8.1 Watts

Input Power at Maximum Static Pressure
Input Current.

19vDC 24 VDC 28 VDC
120 mA 170 mA 220 mA
Zero Static Pressure

165 mA 230 mA 290 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -30°C to +72°C.

QUALITY VERIFICATION
Life Expectancy. The life expectancy of this fan is 60,000
hours at 72°C.

Safety Codes. This fan has Underwriters Laboratories,
Inc. Yellow Card Component Recognition No. E41168,
and conforms to CSA, |EC and VDE standards.

Performance Data
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MOUNTING DIMENSIONS

Please see Drawing 2, page 136 of this catalog.

ACCESSORIES
PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 4124 GX
4/:¢" 24VDGC
Axial Fan

Dimensions
(in inches)
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FEATURES:

® Brushless electronic motor, terminal
block.

@ Solid state integral electronics,
no external inverter required.

@ Conformsto CSA, VDE and IEC stds.

® Sleeve, broached sintered iron bearing
system.

@ Low input power.

® Polarity protected.

® UL recognized.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Modet 4124 GX DC mini-
ature axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 30VDC
120 cfm at O Static Pressure
100 cfm at .10 inch H,0
0 cfm at .60 inch H,0
{maximum static pressure)

24 VDC
95 cfm at O Static Pressure
75 cfm at .10 inch H20

O cfm at .35 inch H,0
(maximum static pressure)

18 vDC
70 cfm at O Static Pressure
42 cfm at .10 inch H,0

O c¢fm at .20 inch H,0
(maximum static pressure)

ACOUSTICAL CHARACTERISTICS

44 dB (A) at 24 VDC
34 dB (SIL) at 24 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are made of black, glass-
fiber reinforced plastic, press-fit to the rotor and aero-
dynamically contoured for optimum pressure/air delivery
performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. The terminals are designed for use with
No. 18 AWG wire or a quick disconnect plug and cord
assembly, PAMOTOR Part No. 5505.

Bearing System. The dual sleeve, broached sintered
iron bearing system has a large felt reservoir between the
sleeve bearings. It also has a thrust bearing for increased
operational life in a horizontal plane installation.



Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures.

Weight. This fan weighs only 18 ounces.

MOTOR

Basic Design. The Model4124 GX has a patented brush-
less DC motor which is polarity protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of . 0001 in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 600 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.

18 vDC 24 VvDC 30vDC
2250 RPM 2750 RPM 3450 RPM
Horizontal Airflow at Zero Static Pressure
2100 RPM 2550 RPM 3050 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Mode! 4124 GX is designed for
operation at 18-30 VDC (24 VDC nominal).

Power Rating.

18 VvDC 24 vDC 30vDC
2.2 Watts 4.3 Watts 6.6 Watts
Input Power at Zero Static Pressure

2.9 Watts 5.2 Watts 8.4 Watts

Input Power at Maximum Static Pressure
Input Current.

18 vDC 24 vDC 30vVDC
120 mA 180 mA 220 mA
Zero Static Pressure

160 mA 215 mA 280 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +65°C.

STATIC PRESSURE

49

OCTAVE BAND LEVEL IN DECIBELS

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 35,000
hours at 65°C.

Safety Codes. The Model 4124 GX conforms to UL,
CSA, VDE and IEC standards.
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MOUNTING DIMENSIONS

Please see Drawing 2, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 4124KX
4'/.6" 24VDGC
Axial Fan

Dimensions
{in inches)
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FEATURES:

® Brushless electronic motor.
® Terminal block.
® Solid state integral electronics,
no external inverter required.
® Conformsto CSA,VDE andIEC stds.
@ Precision ball bearing system.
® Low inputpower.
@ Polarity protected.
® UL recognized.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 4124KX DC mini-
ature axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 29 VDC
125 cfm at O Static Pressure
110 cfm at .10 inch H,0
0 cfm at .47 inch H,0
{maximum static pressure)

24 VDC
106 cfm at O Static Pressure
88 cfm at .10 inch H20
0 cfm at .39 inch H,O
{maximum static pressure)

18 vDC
90 c¢fm at O Static Pressure
63 cfm at .10 inch H,0

0 c¢fm at .25 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

49 dB (A) at 24 VDC
40 dB (SIL) at 24 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impelier blades are made of black, glass-
fiber reinforced plastic, press-fit to the rotor and aero-
dynamically contoured for optimum pressure/air delivery
performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. The terminals are designed for use with
No. 18 AWG wire or a quick disconnect plug and cord
assembly, PAMOTOR Part No. 5505.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment, and
provides maximum shock and vibration resistance.



Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting extended
operation at elevated ambient temperatures and is
guaranteed to -40°C.

Peformance Data
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RMS for one second at 20° C and 40% relative humidity. 1005 5 =5 =5 35 w Ti0
Speed. AIR VOLUME (cfm)
18 vDC 24 VvDC 29 VDC
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Horizontal Airflow at Zero Static Pressure
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z T N - 3 NR!
. zx 40l+ i 24vDC{s E
Power Rating. 23 EJW o ge o Ninkas
18 VvVDC 24 VDC 29 vDC g e FIE Y 4% 230 N AT VDCQ‘;*‘: I O I
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) ~ i~ ~ 3NR30
3.8 Watts 7.2 Watts 10.9 watts 0% 2 St —F
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Input Current. g 10H — NR2oy 3
18 VvVDC 24 VDC 29 vDC E 3 3
180 mA 250 mA 300 mA 315 63 125 250 500 1000 2000 4000 BOOO 16000
. MIDFREQUENCIES OF A
Zero Static Pressure INTERNATIONAL OCTAVE BANDS WEIGHTING
210 mA 300 mA 375 mA FREQUENCY IN Hz CURVE

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -20°C to +65°C.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 60,000
hours at 65°C.

Safety Codes. This fan conforms to UL, CSA, VDE and
IEC standards.
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MOUNTING DIMENSIONS

Please see Drawing 2, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 4148X
4/:6" All Metal
48VDGC Axial Fan

Dimensions
{in inches)
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FEATURES:

@ All-metal, brushless electronic motor,
terminal block.

® Solid state integral electronics,

no external inverter required.

UL recognized.

Conforms to CSA, IEC and VDE stds.

Precision ball bearing system.

Long operating life without maintenance.

Low input power.

Polarity protected.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 4148 X DC miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 56 VDC
122 cfm at O Static Pressure
95 c¢fm at .10 inch H,0
0 cfm at .34 inch H,0
{maximum static pressure)

48 VDC
106 cfm at O Static Pressure
60 cfm at .10 inch H20
0 cfm at.27 inch H,0
{maximum static pressure)

38VvDC

82 cfm at O Static Pressure

29 cfm at .10 inch H,0
Ocfmat.17 inch H,0

(maximum static pressure)

ACOUSTICAL CHARACTERISTICS

46 dB (A) at 48 VDC
38 dB (SIL) at 48 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are ail-metal, impulse-
welded to the rotor and are aerodynamically contoured
for optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. The terminals are designed for use with
No. 18 AWG wire or a quick disconnect plug and cord
assembly, PAMOTOR Part No. 5505. Two ground posi-
tions are also provided, one 8-32 UNC and one M4,

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment,
and provides maximum shock and vibration resistance.



Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures and
is guaranteed to -40°C..

Weight. Despite its all-metal construction, this fan
weighs only 20 ounces.

MOTOR

Basic Design. The Model 4148X has a patented brush-
less DC motor which is polarity protected (U.S. Patent
Number 3-873-897).

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001" in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classification is 120°C.

Dielectric Strength. This fan will withstand 660 VAC
RMS for one second at 20° C and 40% refative humidity.

Speed.

38VvDC 48 VDC 56 vDC
2250 RPM 2900 RPM 3150 RPM
Horizontal Airflow at Zero Static Pressure
2000 RPM 2550 RPM 2700 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voitage. The Model 4148X is designed for
operation at 38-56 VDC (48 VDC nominal).

Power Rating.

38 vDC 48 VDC 56 VDC
2.3 Watts 4.1 Watts 6.2 Watts
Input Power at Zero Static Pressure

3.2 Watts 5.6 Watts 8.1 Watts

Input Power at Maximum Static Pressure
Input Current.

38 VDC 48 VvDC 56 VDC
60 mA 85 mA 110 mA
Zero Static Pressure

85 mA 115 mA 145 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -30°C to +72°C.

STATIC PRESSURE

OCTAVE BAND LEVEL IN DECIBELS
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{INCHES H,0)

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 60,000
hours at 72°C.

Safety Codes. This fan has Underwriters Laboratories,
Inc. Yellow Card Component Recognition No. E41168,
and conforms to CSA, IEC and VDE standards.

Performance Data
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MOUNTING DIMENSIONS

Please see Drawing 2, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 6124
634" 24\VDG
Axial Fan

Dimensions
(in inches)
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FEATURES:

Brushless electronic motor.

Solid state integral electronics.

No external inverter required.

Precision ball bearing system.
Conformsto CSA, VDE and |EC stds.
Long operating life without maintenance.
Terminal cover, -2 flat pins.

UL recognized.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 6124 DC miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 32VDC
250 cfm at O Static Pressure
230 cfm at .10 inch H,0
0 cfm at .72 inch H,0
{maximum static pressure)

24VDC
210 cfm at O Static Pressure
195 cfm at .10 inch H,0

0 cfm at .48 inch H,0
{maximum static pressure)

16 VDC
150 cfm at O Static Pressure
120 cfm at..10 inch H,0

0 cfm at .25 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

50 dB (A} at 24 VDC
38 dB (SIL) at 24 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are molded of black, glass
filled polyphenylene oxide and aerodynamically con-
toured for optimum pressure/ air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. The terminals are designed for use with
No. 18 AWG wire or a quick disconnect plug and cord
assembly, PAMOTOR Part No. 6505.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment,
and provides maximum shock and vibration resistance.

Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures and
is guaranteed to -40°C.

Woeight. This fan weighs only 38 ounces.



MOTOR

Basic Design. The Model 6124 has a brushless DC
motor which is polarity protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001" in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 600 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.

16 VvVDC 24vDC 32vDC
1900 RPM 2850 RPM 3300 RPM
Horizontal Airflow at Zero Static Pressure
1780 RPM 2670 RPM 2900 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voitage. The Model 6124 is designed for
operation at 16-32 VDC (24 VDC nominal).

Power Rating.

16 vDC 24 vDC 32vDC
4.5 Watts 11 Watts 15.56 Watts
Input Power at Zero Static Pressure

5.5 Watts 12 Watts 16.5 Watts

Input Power at Maximum Static Pressure
Input Current.

16 VvDC 24 VvDC 32vDC
300 mA 450 mA 515 mA
Zero Static Pressure

365 mA 500 mA 550 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -20° C to +72° C.

QUALITY VERIFICATION
Life Expectancy. The life expectancy of this fan is 60,000
hours at 72°C.

Safety Codes. This fan conforms to UL, CSA, VDE and
IEC standards.

STATIC PRESSURE
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Performance Data
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MOUNTING DIMENSIONS

Please see Drawing 5, page 137 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 6148
634" 48VDGC
Axial Fan

Dimensions
{in inches)
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FEATURES:

@ Brushless electronic motor.

@ Solid state integral electronics.

® No external inverter

@ Precision ball bearing system.

@ Conforms to CSA, VDE and IEC stds.

@ Long operating life without maintenance.
@ Terminal cover, -2 flat pins.

® UL recognized.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 6148 DC miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 60 VDC
250 cfm at O Static Pressure
230 cfm at .10 inch H,0
0 cfm at .72 inch H,0
{maximum static pressure)

48 VvDC
210 cfm at O Static Pressure
195 cfm at .10 inch H,0

0 cfm at .45 inch H,0
(maximum static pressure)

32vVvDC
150 cfm at O Static Pressure
130 cfm at .10 inch H,0

G cfm at .25 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

50 dB (A) at 48 VDC
38 dB (SIL) at 48 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are molded of black, glass
filled polyphenylene oxide and aerodynamically con-
toured for optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. The terminals are designed for use with
No. 18 AWG wire or a quick disconnect plug and cord
assembly, PAMOTOR Part No. 5505.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment,
and provides maximum shock and vibration resistance.

Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures and
is guaranteed to -4Q°C.

Weight. This fan weighs only 38 ounces.



MOTOR

Basic Design. The Model 6148 has a brushless DC
motor which is polarity protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001” in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classification is 120°C.

Dielectric Strength. This fan will withstand 660 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.

32vVDC 48 VDC 60 VDC
1920 RPM 2800 RPM 3300 RPM
Horizontal Airflow at Zero Static Pressure
1830 RPM 2650 RPM 3000 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Model 6148 is designed for
operation at 32-60 VDC (48 VDC nominal).

Power Rating

32vDC 48 VvDC 60 VDC
4.5 Watts 10.5 Watts 14.5 Watts
Input Power at Zero Static Pressure

5.3 Watts 11.5 Watts 16.5 Watts

Input Power at Maximum Static Pressure
Input Current.

32vDC 48 VDC 60VDC
150 mA 205 mA 245 mA
Zero Static Pressure

175 mA 2560 mA 285 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -20° C to +72° C.

QUALITY VERIFICATION
Life Expectancy. The life expectancy of this fan is 60,000
hours at 72°C.

Safety Codes. This fan conforms to UL, CSA, VDE and
IEC standards.

Performance Data
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MOUNTING DIMENSIONS

Please see Drawing 5, page 137 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 8105G
35" All Metal
5VDC Axial Fan

Dimensions
(in inches)
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FEATURES:

@ Ali-metal, brushless electronic motor.
® Solid state integral electronics.

® No external inverter required.

® Low input power.

® Sleeve, broached sintered iron bearing
system.

® Low EMI.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 81056G miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 5.5 VDC
40 cfm at O Static Pressure
25 cfm at .10 inch H,0
0 c¢fm at .30 inch H,O
{maximum static pressure)

5 vDC
36 cfm at O Static Pressure
15 cfm at .10 inch H20

0 cfm at .24 inch H,0
{maximum static pressure)

4.5VDC
31 cfm at O Static Pressure
12 cfm at .10 inch H20

0 cfm at .20 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

37 dB (A) at 5 VDC
29 dB (SIL) at 5 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal, impulse-
welded to the rotor and are aerodynamically contoured
for optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Two leads of No. 22 AWG insulated wire. Red
identifies the positive lead.

Bearing System. The dual sleeve broached sintered
iron bearing system has a large oil felt reservoir between
the sleeve bearings in additionto athrust bearing for in-
creased operational life in a horizontal plane installation.

Lubrication. Model 8105G is lubricated within the
bearing system by a special lubricant permitting extended
operation at elevated ambient temperatures.

Waeight. This fan weighs only 18 ounces.



MOTOR

Basic Design. The Model 8105G has a brushless DC
motor which is polarity protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of 0001 in each
end plane.

Rotation. Counterclockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and are further insulated
with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. Theinsulation classificationis 120°C.

Dielectric Strength. This fan will withstand 600 VAC
RMS for one second at 20° C and 40% relfative humidity.

Speed.

4.5VvDC 5 VvVDC 5.5 VDC
3100 RPM 3450 RPM 3750 RPM
Horizontal Airflow at Zero Static Pressure
3050 RPM 3380 RPM 3650 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voitage. The Model 8105G is designed for
operation at 4.5-5.5 VDC (5 VDC nominal).

Power Rating.

4.5 VDC 5 VvDC 5.5 VDC
2 Watts 2.6 Watts 2.9 Watts
Input Power at Zero Static Pressure

2.7 Watts 3.2 Watts 3.7 Watts

Input Power at Maximum Static Pressure
Input Current.

4.5VvDC 5VvDC 5.6 vDC
435 mA 480 mA 520 mA
Zero Static Pressure

455 mA 500 mA 545 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10° C to +65° C.

QUALITY VERIFICATION
Life Expectancy. The life expectancy of this fan is 35,000
hours at 65°C.

Safety Codes. This fan conforms to UL, CSA, VDE and
IEC standards.

Performance Data

]
o

B
o

w
S

.5 VDG

N 5.5 VDC

~~'-.~'
14.5 VDCHw™

Y]
=]

STATIC PRESSURE
{INCHES H,0)

-
(=]

~, 0
20 30 40 650 60
AIR VOLUME {cfm}

o

=
-
(=]

__800
E 575

b 550
i 525 ——a— 5.5 VDC

©

500

< T, I n —
3475 IR ™™ "~ a5 vDC

[ LT S T L e
%425
~ 400

4.5 VDC

0 10 20 30 40 50 60
AIR VOLUME ({cfm)

8
/
J

ARAN NS b INR65}
2 EX :5\ O NF L T SE e
g 50 £\ NEN IO i SN NREO:
- AN ~ = 7
QO3 \ N £~ ~ E
) EIE AN N ¥ NERRT S ab s 0 3"“5?1, E
a — r \ NN I~ ~- 3 INRSO:
2T HH—F %~k ] 455D
a0 3 PN E ~% 3 INR45] a5 vDC
o 2 T SN N 355VDC-F § J44s5vDC
>0 N EN X -3
:‘ Q 30 o 1o x5 VD\é\a ‘N §NR404 =
£ 3 g N ~3
97 & I PATNTRENYAAITY
<o 3 B Y o Nnrad] E
@ 20 : =N =
wl ~3. 1 “ainr2s} ]
z° + 3+ 3+ + 3+ + ¥+ 3173 S
Pg 10 NR20:

315 63 125 250 500 1000 2000 4000 8000 16000

MIDFREQUENCIES OF A
INTERNATIONAL OCTAVE BANDS WEIGHTING
FREQUENCY IN Hz CURVE

MOUNTING DIMENSIONS

Please see Drawing 3, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.
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Model 8112
34" All Metal
12VDG Axial Fan

Dimensions
(in inches)
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FEATURES:
® All-metal, brushless electronic motor.

® Solid state integral electronics, no
external inverter required.

® UL recognized.

® Conforms to CSA, IEC and VDE stds.

@ Precision ball bearing system.

@ Long operating life without maintenance.
® Low input power.

® Polarity protected.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 8112 miniature
axial fan.

PERFORMANCE CHARACTERISTICS

14 vDC
41 cfm at O Static Pressure
35 cfm at .10 inch H,0

O cfm at .30 inch H (¢]
{maximum static pressure)

12vDC
36 cfm at O Static Pressure
26 cfm at .10 inch H20

O cfm at .22 inchH,0
{maximum static pressure)

9.5vDC

28 cfm at O Static Pressure

10 c¢fm at .10 inch H,0
Ocfmat .13 mchH 20

(maximum static pressure)

ACOUSTICAL CHARACTERISTICS
38 dB (A)at 12 VDC

28 dB (SIL) at 12 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Airflow.

Impeller. The impeller blades are all-metal, impulse-
welded to the rotor and aerodynamically contoured for
optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Two leads of No. 22 AWG insulated wire. Red
identifies the positive lead.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment,
and provides maximum shock and vibration resistance.

Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures and
is guaranteed to -40°C.

Weight. Despite its all-metal construction, this fan
weighs only 18 ounces.



MOTOR

Basic Design. The Model 8112 has a patented brushless
DC motor which is polarity protected (U.S. Patent
Number 3-873-897).

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001" in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classification is 120°C.

Dielectric Strength. This fan will withstand 600 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.

9.5vDC 12VDC 14VvDC
2550 RPM 3300 RPM 3800 RPM
Horizontal Airflow at Zero Static Pressure
2580 RPM 3350 RPM 3900 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Model 8112 is designed for
operation at 9.5-14 VDC (12 VDC nominal).

Power Rating.

9.5 vDC 12VDC 14VDC
1.7 Watts 2.9 Watts 4.3 Watts
Input Power at Zero Static Pressure

1.6 Watts 2.7 Watts 4.0 Watts

Input Power at Maximum Static Pressure
Input Current.

9.5 VvDC 12vVvDC 14 VDC
175 mA 240 mA 305 mA
Zero Static Pressure

170 mA 225 mA 285 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -30°C to +72°C.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 60,000
hours at 72°C.

Safety Codes. This fan has Underwriters’ Laboratories
Inc. Yellow Card Component Recognition No. E41168. It
also conforms to CSA, IEC and VDE standards.
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MOUNTING DIMENSIONS

Please see Drawing 3, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 81126
3" All Metal
12VYDG Axial Fan

Dimensions
(in inches)
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FEATURES:

® All-metal, brushless electronic motor.

@ Solid state integral electronics.

® No external inverter required.

® Low input power.

® Polarity protected.

® Sleeve, broached sintered iron bearing
system.

® Low EMI.

® UL recognized.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 8112G miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 16 VDC
49 cfm at O Static Pressure
41 cfm at .10 inch H,0
0 cfm at .42 inch H,0
(maximum static pressure)

12VvDC
36 cfm at O Static Pressure
18 c¢fm at .10 inch H20

0 cfm at .26 inch H,0
{maximum static pressure)

8 VvVDC

21 cfm at O Static Pressure
O cfmat .1 inch H,0

{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

37 dB (A) at 12 VDC
29 dB (SiL) at 12 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum ailoy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal, impulse-
welded to the rotor and are aerodynamically contoured
for optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.,

Terminals. Two leads of No. 22 AWG insulated wire. Red
identifies the positive lead.

Bearing System. The dual sleeve broached sintered
iron bearing system has a large oil felt reservoir between
the sleeve bearings in addition to a thrust bearing for in-
creased operational life in a horizontal plane instaltation.

Lubrication. Model 8112G is lubricated within the
bearing system by a special tubricant permitting extended
operation at elevated ambient temperatures.

Waeight. This fan weighs only 18 ounces.



MOTOR

Basic Design. The Model 8112G has a brushless DC
motor which is polarity protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001"” in each
end plane.

Rotation. Counterclockwise, facing the air discharge.

Windings and Spiices. The windings are treated with
high-temperature varnish and are further insulated
with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration,

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classification is 120°C.

Dielectric Strength. This fan will withstand 600 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.

8 vDC 12vDC 16 vDC
2100 RPM 3450 RPM 4600 RPM
Horizontal Airflow at Zero Static Pressure
2050 RPM 3380 RPM 4500 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Model 8112G is designed for
operation at 8-16 VDC (12 VDC nominal).

Power Rating.

8 vDC 12vDC 16 VvVDC
1.1 Watts 2.6 Watts 4.8 Watts
Input Power at Zero Static Pressure

1.6 Watts 3.2 Watts 5.6 Watts

Input Power at Maximum Static Pressure
Input Current.

8 VDC 12VvDC 16 VvDC
140 mA 220 mA 300 mA
Zero Static Pressure

155 mA 230 mA 320 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10° C to +65° C.

QUALITY VERIFICATION
Life Expectancy. The life expectancy of this fan is 35,000
hours at 65°C.

Safety Codes. This fan conforms to UL, CSA, VDE and
IEC standards.
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50
2L 10 N
@ax.
c? oo N
2 50 - .
o 5] 5 VDC
=2 ~'~
4T 19 ey, ]2 VDC
-3 “~,BVDC -'-'~+ \
0 - LY ‘o,
10 20 30 40 50 60
AIR VOLUME (cfm)
350 [
325 I
< 300 P — 16 VDC -
=275
E 250
)
5 175
% 150 W mmemmensg VDC
— 125
10cJ 10 20 30 40 50 60

AIR VOLUME (cfm)

60 pr - —
» INRGSE
- F =
u 50 INR6O:
o3 3 3 <16 VDC
28 i Eaas’ S
ez : EC
Z2C 40+ E =
d 8 F INR45] 4412 vOC
25 ENRA0
<= 30 =3 —3
aZ INR35: s voc
Z + T 3
<E 3 INR30 3
o% 3 =
>a ~I~ NR25. 3
Q™ + ¥+ + + + + f-uid. + F+ 3
-y 3
[ 3 3 ~ gNR20. 3
8 10 —
3 3 3 E 3
315 63 125 250 500 1000 2000 4000 8000 16000
MIDFREQUENCIES OF A
INTERNATIONAL OCTAVE BANDS WEIGHTING
FREQUENCY IN Hz CURVE

MOUNTING DIMENSIONS

Please see Drawing 3, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 8112K

34" All Metal
12VDG Axial Fan

Dimensions
{in inches)
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FEATURES:
® All-metal, brushless electronic motor.

® Solid state integral electronics, no
external inverter required.

® Conforms to CSA, IEC and VDE stds.

® Precision ball bearing system.

® Long operating life without maintenance.
® Low input power.

@ Polarity protected.

@ UL recognized.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 8112K miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 16 VDC
47 cfm at O Static Pressure
42 cfm at .10 inch H,0
0 cfm at .47 inch H,0
{maximum static pressure}

12vDC
36 cfm at O Static Pressure
28 cfm at .10 inch H20

0 cfm at .29 inch H,0
(maximum static pressure)

8 VDC

20 cfm at O Static Pressure
4 cfm at .10 inch H,0
Ocfmat .12 inch H,0

{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

39 dB (A)at 12 vDC
29 dB (SIL) at 12 vDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are ali-metal, impulse-
welded to the rotor and aerodynamically contoured for
optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Two leads of No. 22 AWG insulated wire. Red
identifies the positive lead.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment,
and provides maximum shock and vibration resistance.

Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures and
is guaranteed to -40°C.

Weight. Despite its ail-metal construction, this fan
weighs only 18 ounces.



MOTOR

Basic Design. The Mode! 8112K has a patented brushless
DC motor which is polarity protected.

Rotor Balance. The rotor is. dynamically balanced to a
maximum shift of the center of gravity of .0001” in each
end plane.

Rotation. Counterclockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and are further insulated
with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classification is 120°C.

Dielectric Strength. This fan will withstand 600 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.

8 VvDC 12 vDC 16 VDC
2150 RPM 3450 RPM 4600 RPM
Horizontal Airflow at Zero Static Pressure
2100 RPM 3350 RPM 4450 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Model 8112K is designed for
operation at 8-16 VDC (12 VDC nominal).

Power Rating.

8 VvDC 12 vVvDC 16 vDC
1.0 Watts 2.4 Watts 4.6 Watts
Input Power at Zero Static Pressure

1.2 Watts 2.6 Watts 5.2 Watts

Input Power at Maximum Static Pressure
Input Current.

8 VvVDC 12vDC 16 vDC
130 mA 200 mA 285 mA
Zero Static Pressure

1560 mA 220 mA 325 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -20°C to +65°C.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 60,000
hours at 65°C.

Safety Codes. This fan conforms to UL, CSA, VDE and
IEC standards.
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MOUNTING DIMENSIONS

Please see Drawing 3, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 8124
34" All Metal

24 VDG Axial Fan

Dimensions
(in inches)
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FEATURES:

® All-metal, brushless electronic motor,

® Solid state integral electronics,

no external inverter required.

UL recognized.

Conforms to CSA, IEC and VDE stds.
Precision ball bearing system.

Long operating life without maintenance.
Low input power.

Polarity protected.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 8124 miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 28 VDC
41 cfm at O Static Pressure
35 ¢fm at .10 inch H,0
0 cfm at .30 inch H,0
{maximum static pressure)

24VvDC
36 cfm at O Static Pressure
26 cfm at .10 inch H20

0 cfm at .22inch H,0
{maximum static pressure)

19 vDC
28 ctm at O Static Pressure
10 ¢fm at .10 inch H,0

O cfm at .13 inch H,O
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

38 dB (A) at 24 VDC
28 dB (SIL) at 24 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impelier. The impeller blades are all-metal, impulse-
welded to the rotor and are aerodynamically contoured
for optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Two leads of No. 22 AWG insulated wire. Red
identifies the positive lead.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment,
and provides maximum shock and vibration resistance.



Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures and
is guaranteed to -40°C..

Weight. Despite its all-metal construction, this fan
weighs only 18 ounces.

MOTOR

Basic Design. The Model 8124 has a patented brush-
less DC motor which is polarity protected (U.S. Patent
Number 3-873-897).

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001"” in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 600 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.

19 VvDC 24 vDC 28 VvDC
2650 RPM 3300 RPM 3800 RPM
Horizontal Airflow at Zero Static Pressure
2690 RPM 3350 RPM 3900 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Model 8124 is designed for
operation at 19-28 VDC (24 VDC nominal).

Power Rating.

19vDC 24 VvDC 28 vDC
1.7 Watts 3.0 Watts 4.3 Watts
Input Power at Zero Static Pressure

1.6 Watts 2.8 Watts 3.9 Watts

Input Power at Maximum Static Pressure
input Current.

19 VDC 24 VDC 28VvDC
90 mA 125 mA 152 mA
Zero Static Pressure

85 mA 115 mA 138 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -30°C to +72°C.

STATIC PRESSURE

QUALITY VERIFICATION
Life Expectancy. The life expectancy of this fan is 60,000
hours at 72°C.

Safety Codes. This fan has Underwriters Laboratories,
inc. Yellow Card Component Recognition No. E41168. It
also conforms to CSA, |EC and VDE standards.

Performance Data
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MOUNTING DIMENSIONS

Please see Drawing 3, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 8124G
34" All Metal
24VDC Axial Fan

Dimensions
(in inches)
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FEATURES:

® All-metal, brushless electronic motor.

® Solid state integral electronics.

® No external inverter required.

® Low input power.

® Polarity protected.

® Sleeve, broached sintered iron bearing
system.

® Low EMI.

® UL recognized.
GENERAL DESCRIPTION

This bulietin describes the electrical and mechanical
parameters of the PAMOTOR Model 8124 G miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 30VDC
44 cfm at O Static Pressure
36 cfm at .10 inch H,0
0 cfm at .37 inch H,0
{maximum static pressure)

24 VvDC
37 cfm at O Static Pressure
15 cfm at .10 inch H20

O cfm at .25 inch H,0
{maximum static pressure)

18vDC

26 cfm at O Static Pressure
6 cfm at .10 inch H,0
Ocfm at.13 inch H,0

{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

37 dB (A) at 24 VDC
26 dB (SIL) at 24 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal, impulse-
welded to the rotor and are aerodynamically contoured
for optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Two leads of No. 22 AWG insulated wire. Red
identifies the positive lead.

Bearing System. The dual sleeve broached sintered
iron bearing system has a large oil felt reservoir between
the sleeve bearings in addition to a thrust bearing for in-
creased operational life in a horizontal plane instaliation.

Lubrication. Model 8124G is lubricated within the
bearing system by a special lubricant permitting extended
operation at elevated ambient temperatures.

Weight. This fan weighs only 18 ounces.



MOTOR

Basic Design. The Model 8124G has a brushless DC
motor which is polarity protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of 0001 in each
end plane.

Rotation. Counterclockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and are further insulated
with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insutation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 600 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.

18 VvDC 24 VvDC 30 VvDC
2600 RPM 3450 RPM 4100 RPM
Horizontal Airflow at Zero Static Pressure
2550 RPM 3380 RPM 4000 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Model 8124G is designed for
operation at 18-30 VDC (24 VDC nominal).

Power Rating.

18 vDC 24 VvDC 30VDC
1.4 Watts 2.6 Watts 4.1 Watts
input Power at Zero Static Pressure

1.9 Watts 3.2 Watts 5.0 Watts

Input Power at Maximum Static Pressure
Input Current.

18 vDC 24 VvDC 30vbC
80 mA 110 mA 1356 mA
Zero Static Pressure

87 mA 115 mA 140 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10° C to +65° C.

QUALITY VERIFICATION
Life Expectancy. The life expectancy of this fan is 35,000
hours at 65°C.

Safety Codes. This fan conforms to UL, CSA, VDE and
IEC standards.
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MOUNTING DIMENSIONS

Please see Drawing 3, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 8124K
3" All Metal
24 VDG Axial Fa
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FEATURES:
@ All-metal, brushless electronic motor.

@ Solid state integral electronics,
no external inverter required.

® Conforms to CSA, IEC and VDE stds.

® Precision ball bearing system.

® Long operating life without maintenance.
® Low input power.

® Polarity protected.

® UL recognized.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 8124K miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 30 VDC
44 cfm at O Static Pressure
38 cfm at .10 inch H,0
0 cfm at .45 inch H,0
(maximum static pressure)

24 VDC

36 cfm at O Static Pressure

28 cfm at .10 inch H20
0cfm at .29 inch H,0

(maximum static pressure)

18 vDC
27 cfm at O Static Pressure
10 cfm at .10 inch H,0

0 cfm at .17 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

39 dB (A) at 24 VDC
29 dB (SlL) at 24 VDC

MECHANICAL CHARACTERISTICS

Venturi Biock. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal, impulse-
welded to the rotor and are aerodynamically contoured
for optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Two leads of No. 22 AWG insulated wire. Red
identifies the positive lead.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment,
and provides maximum shock and vibration resistance.



Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting extended
operation at elevated ambient temperatures and is
guaranteed to -40°C.

Weight. Despite its all-metal construction, this fan
weighs only 18 ounces.

MOTOR

Basic Design. The Model 8124K has a patented brushless
DC motor which is polarity protected.

Rotor Balance The rotor is dynamically balanced to a
maximum shift of the center of gravity of 0001 in each
end plane.

Rotation. Counterclockwise, facing the air discharge.
Windings and Splices. The windings are treated with

high-temperature varnish and are further insulated
with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 600 VAC
RMS forone second at 20° C and 40% relative humidity.

Speed.

18 VDC 24 VDC 30 vDC
2550 RPM 3450 RPM 4200 RPM
Horizontal Airflow at Zero Static Pressure
2500 RPM 3350 RPM 4050 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Model 8124K is designed for
operation at 18-30 VDC (24 VDC nominal).

Power Rating.

18 VDC 24 VDC 30 VvDC
1.4 Watts 3.0 Watts 5.0 Watts
Input Power at Zero Static Pressure

1.6 Watts 3.2 Watts 5.1 Watts

input Power at Maximum Static Pressure
Input Current.

18 VvDC 24 VDC 30 vDC
80 mA 125 mA 165 mA
Zero Static Pressure

85 mA 135 mA 170 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS
Operating Temperature Range. This fan is designed to
operate over a temperature range of -20°C to +65°C.
QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 60,000
hours at 65°C.

Safety Codes. This fan conforms to UL, CSA, VDE and
IEC standards.

Performance Data
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MOUNTING DIMENSIONS

Please see Drawing 3, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 8148
34" All Metal
48VDGC Axial Fa

Dimensions
(in inches)

3130 + 030 —————

r—ze15+ 010—-1

| _J
010

|
+

L———- 2815

fe————— 3,130 £ 030 ———————

N

[
3,1

[e— 1.500 + .030

+
8

125
+.030
125
+.030

72

FEATURES:

® All-metal, brushless electronic motor,
® Solid state integral electronics,

no external inverter required.

UL recognized.

Conforms to CSA, |IEC and VDE stds.
Precision ball bearing system.

Long operating life without maintenance.
Low input power.

Polarity protected.

GENERAL DESCRIPTION

This builetin describes the electrical and mechanical
parameters of the PAMOTOR Model 8148 miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 56 VDC
41 cfm at O Static Pressure
35 cfm at .10 inch H,0
O cfm at .34 inch H,0
(maximum static pressure)

48 VDC
38 cfm at O Static Pressure
27 cfm at .10 inch H20

O cfm at .25 inch H,0
(maximum static pressure)

38 VvDC
30 cfm at O Static Pressure
10 ¢fm at .10 inch H,0

O cfm at .15 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

38 dB (A) at 48 VDC
28 dB (SIL) at 48 VDC

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal, impulse-
welded to the rotor and are aerodynamically contoured
for optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. This fan is supplied with two leads of No. 22
AWG U/L approved wire. Red identifies the positive lead.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment,
and provides maximum shock and vibration resistance.



Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures.

Weight. This fan weighs only 18 ounces.

MOTOR

Basic Design. The Model 8148 has a brushless DC
motor which is polarity protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001"” ineach
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and are further insulated
with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5

megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. Theinsulation classificationis 120°C.

Dielectric Strength. This fan will withstand 660 VAC
RMS forone second at 20° C and 40% relative humidity.

Speed.

38 vDC 48 VDC 56 VDC
2750 RPM 3400 RPM 3900 RPM
Horizontal Airflow at Zero Static Pressure
2800 RPM 3450 RPM 4000 RPM

Horizontal Airflow at Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Model 8148 is designed for
operation at 38-56 VDC (48 VDC nominal).

Power Rating.

38 VvDC 48 vDC 56 VDC
1.8 Watts 3.1 Watts 4.4 Watts
Input Power at Zero Static Pressure

1.7 Watts 2.9 Watts 4.1 Watts

Input Power at Maximum Static Pressure
Input Current.

38 VvDC 48 vDC 56 VDC
48 mA 64 mA 78 mA
Zero Static Pressure

45 mA 60 mA 73 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -30°C to +72°C.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 60,000
hours at 72°C.

Safety Codes. This fan has Underwriters’ Laboratories,
Inc. Yellow Card Component Recognition No. E41168. [t
also conforms to CSA, VDE and IEC standards.

Performance Data
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MOUNTING DIMENSIONS

Please see Drawing 3, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model RL90-18/24
434" 24 VDG
Radial Blower

Dimensions
{in inches)

|————4.740 + 030

;‘h4.125t,010

4.740 £.030

3968+ .010 J

W
E“Z.BTOi .0104

AIR INLET
l—2.650 + .010 —
l+2.120 + .030- < F 230+ .010

1.040 £ .030
1.430

s(, I =

SPEED NUTS NG 8-32 -610%.030
SCREW IN DEPTH
MAX .49, MIN .35

74

FEATURES:

® Brushless electronic motor.

® Solid state integral electronics.

@ No external inverter required.

® UL recognized.

® Conforms to CSA, IEC and VDE stds.

@ Precision ball bearing system.

® Long operating life without maintenance.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model RL 90-18/24
miniature DC radial blower, intended for general cooling
purposes in military, medical and industrial electronic
systems.

PERFORMANCE CHARACTERISTICS

Airflow. 28 VDC
31 cfm at O Static Pressure
29 cfm at .10 inch H,0
O cfm at .64 inch H,0
{maximum static pressure)

24 VDC
28 cfm at O Static Pressure
26 c¢fm at .10 inch H20

O cfm at .50inch H,0
{maximum static pressure)

19 vDC
19 cfm at O Static Pressure
15 ¢fm at .10 inch H,O

O cfm at .22 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

54 dB (A) at 24 VDC
43 dB (SIL) at 24 VDC

MECHANICAL CHARACTERISTICS

Construction. The housing is polycarbonate. The
mounting plate is steel and the fan wheel is polyamide.

Impeller. The impeller blades are fitted to the rotor and
are aerodynamically contoured for optimum pressure/
air delivery performance.

Terminals. This blower is supplied with two leads
(12.25” = 50" Lg) of No. 22 AWG insulated wire. Red
identifies the positive lead.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment,
and provides maximum shock and vibration resistance.

Lubrication. This blower is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures.

Weight. This blower weighs 23 ounces.



MOTOR

Basic Design. The Model RL 90-18/24 has a patented
brushless DC motor which is polarity protected (U.S.
Patent Number 3-873-897).

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001" in each
end plane.

Rotation. Clockwise, facing rotor side.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =25
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. The blower will withstand 600 VAC
RMS forone second at 20° C and 40% relative humidity.

Speed.

19 vDC 24 vDC 28 VDC
2100 RPM 2520 RPM 2800 RPM
Horizontal Airflow at Zero Static Pressure
2500 RPM 3200 RPM 3650 RPM

Maximum Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. This blower has a rated voltage
of 24 VDC and a voltage range of 19-28 VDC.

Power Rating.

19 vDC 24 VvDC 28 vDC
3.0 Watts 5.2 Watts 7.6 Watts
Input Power at Zero Static Pressure

1.9 Watts 3.1 Watts 4.3 Watts

Input Power at Maximum Static Pressure
Input Current.

19 vDC 24 vDC 28 VDC
160 mA 215 mA 270 mA
Zero Static Pressure

100 mA 130 mA 155 mA

Maximum Static Pressure

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This blower is designed
to operate over atemperature range of -30°C to +72°C.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this blower is
60,000 hours at 72°C.

Safety Codes. This blower has Underwriters Labora-
tories, Inc. Yellow Card Component Recognition No.
E41168, and conforms to CSA, |IEC and VDE standards.
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AC FANS & BLOWERS

+ Engineeredlike no othercooling devices in the world!



AC Fans and
Blowers

Field proven

quality products

you can rely upon
for all of your cooling
requirements.

PAMOTOR offers a wide variety of fans for your selection.
Each model combines the features of extended life with
high airflow delivery at low noise levels.

Lightweight all-metal contruction is typical of PAMOTOR
AC fans. This all-metal construction eliminates breakage
and warping often found in conventional plastic fans. This
all-metal feature aiso permits the entire fan to function as a
natural heat sink, assuring cooler operation by effectively
transferring heat from the rotor into the air stream via the
impellér blades. Potential injurious heat is aiso transferred
from the stator to the die-cast venturi by way of the metal
struts. Life expectancy: (1) AC fans with sleeve bearings —
20,000 hours at maximum permissible ambient tempera-
ture. {2) AC fans with ball bearings — 20,000 hours at
72°C or at the maximum permissible temperature if this is
less than 72°C. Note: If the ambient temperature in which
the fan operates is 20°C below the above levels, the life
expectancy increases by 10,000 hours.

The PAMOTOR exclusive bearing lubrication system
incorporates hand-fitted broached sintered iron sleeve
bearings on most fans, with precision high-temperature
ball bearing versions also available. The dual sleeve
bearings are separated by a large oil felt reservoir, which
provides continuous fault free circulation of a special
lubricant to the shaft and bearing surface.

An efficient, powerful inside-out motor, housed entirely
within the impeller hub to conserve axial depth, has

78

higher torque capabilities and a lower internal heat rise
than the contemporary fixed shaft designs. -

The impeller blades are computer designed and impulse
welded to the precision hub and dynamically balanced
to within .0001 inches in each end plane to minimize
acoustical and mechanical vibrations.

PAMOTOR also offers a super premiumgrade fan; the
PENTAFLOW series {6 year warranty). PENTAFLOW
model numbers are 4600XP and 8500DP.

Perhaps the two most important fields of application
for PENTAFLOW fans are: (1) in limited-production de-
luxe equipment, in professional-grade instrumentation,
in few-of-a-kind, custom-designed and permanently-
instalied systems requiring optimum performance and
absolute dependability for many years; and (2) as field
replacements for retrofit units for original-equipment
fans that have proven to be unreliable, are too nmsy,
or do not produce sufficient cooling airflow.

PAMOTOR fans are Underwriters’ Laboratories, Inc.
recognized and have their Yellow Card Component
Recognition Number E41168. Many are CSA certified
and VDE approved.



AC Fans Quick Selection Guide

Operating
Model Voltage Frequency Airflow Frame Size
VAC Hz cfm inches

Shaded Pole Fans

25008 115 50/60 115 4-1/2sq.x2D
25508 230 50/60 115

4600X 115 50/60 120

4600XP 115 50/60 120

4606X* 115 50/60 120

4650X 230 50/60 120 4-11/16sq.x1-1/2D
4656X* 230 50/60 120

4800X 115 50/60 70

4850X 230 50/60 70

76008 115 50/60 240

7606* 115 50/60 240 6 dia. x 2-3/16 D
76508 230 50/60 240

7656* 230 50/60 240

8500D 115 50/60 40

8500DP 115 50/60 40

8506D* 115 50/60 40

8550D 230 50/60 40 3-1/8s8q.x1-1/2D
8556D* 230 50/60 40

8800D 1156 50/60 27

8850D 230 50/60 27
Induction Type Fans

900t 24-42 50/60 20-27 3-1/8dia. x1-1/2D
950t 24 50/60 40 3dia.x1-1/2D
970Tt 20-28 50/60 18-21 2-7/16dia. x1-5/16 D
971TR+ 12 50/60 15 2-7/16dia. x 1-56/16 D
60085* 115 50/60 250 6-3/4 dia. x2D
6058S* 230 50/60 250 6-3/4 dia. x2D
Radial Blower

RL90-18/00 115 50/60 25 4-3/4x4-3/4%x1-1/2D

*High temperature ball bearing models.
tModels 900, 950, 970T and 971TR require an additional capacitor.
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Model 900
3" Sub-Miniature
Induction Fan

Dimensions
(in inches)
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FEATURES:

UL recognized.

CSA available.

VDE approved.

Conforms to IEC specifications.

Sleeve, broached sintered iron bearing
system. :

Long operating life without maintenance.
24 to 42 VAC 50/60 Haz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 900 axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 24 VAC/60 Hz
20 cfm at O Static Pressure
10 ¢fm at .02 inch H,0
0 cfm at .03 inch H,0O
(maximum static pressure)

42 VAC/60 Hz
27 cfm at O Static Pressure
22 cfm at .02 inch H20

0 cfm at .07 inch H,0
(maximum static pressure)

ACOUSTICAL CHARACTERISTICS

22 dB (A) at 24 VAC/60 Hz
34 dB (A) at 42 VAC/60 Hz
15 dB (SIL) at 24 VAC/60 Hz
26 dB (SIL) at 42 VAC/60 Hz

MECHANICAL CHARACTERISTICS
Venturi Block. The venturi block is made of high strength
Trogamid-T.

Impeller. The impeller blades are also made of high
strength Trogamid-T and are aerodynamically contoured
for optimum pressure/air delivery performance.

Terminals. The 6-inch leads are made of No. 24 AWG UL
approved insulated wire.

Bearing System. The sintered iron dual sleeve bearing
system has a large oil felt reservoir. This is a sealed
bearing system with lubricant guaranteed to -40° C.

Weight. This fan weighs only 5 ounces.



MOTOR

Basic Design. The Model 900 is induction type and
requires a 5.6 mfd capacitor.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0004” in each
end plane.

Rotation. Counterclockwise, facing the air discharge.

Windings and Splices. The windings and splices are
treated with high-temperature varnish and baked at
130°C.

Stator Protection. Stator laminations are treated with
high-temperature varnish for protection.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 550 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.The speed of the Model 900 is 1700 RPM at 24
VAC/60 Hz and 1650 RPM at 24 VAC/50 Hz; both
ratings are with zero static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. The Model 900 is
designed for operation at 24 to 42 VAC at a frequency of
50/60 Hz.

Power Rating. This fan's power rating is 2.3 watts at
24 VAC/60 Hz and 2.0 watts at 24 VAC/50 Hz. Both
ratings are at zero static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +85°C at
24 VAC/60 Hz and -10°C to +55°C at 42 VAC/60 Hz.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at the above maximum operating temperature
range.

Safety Codes. The fan has Underwriters’ Laboratories,
Inc. Yellow Card Component Recognition No. E41168. It
is also VDE approved and conforms to IEC standards.
CSA certification is available.

OCTAVE BAND LEVEL IN DECIBELS
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Model 950

3" Hysteresis
Synchronous
Permanent Split
Capacitor Axial Fan

Dimensions
{in inches)
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FEATURES:

® UL recognized.

® CSA available.

® VDE approved.

® Conforms to IEC specifications.

@ Lightweight - weighs only 5 ounces.

® High air volume, low noise.

® Hysteresis synchronous motor.

® 24 VAC nominal - 20-28 VAC operating

range.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 950 axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 24 VAC/60 Hz
40 cfm at O Static Pressure
19 ¢fm at .05 inch H,0
0 cfm at .16 inch H,0
{maximum static pressure)

24 VAC/50 Hz
33 cfm at O Static Pressure
14 cfm at .05 inch H20

O cfm at .12 inch H,0
(maximum static pressure)

ACOUSTICAL CHARACTERISTICS

40 dB (A} at 115 VAC/60 Hz
31 dB(SIL) at 115 VAC/60 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of glass-filled
polyamide and specifically designed for lightweight,
noiseless and efficient airflow.

Impeller. The impeller blades are also made of black
polyamide and aerodynamically contoured for optimum
pressure/air delivery performance.

Terminals. Three stranded 5-inch leads are provided for
electrical connections. They are of No. 24 AWG wire and
are UL approved.

Bearing System. The porous sintered iron dual sleeve
bearing system has a large oil felt reservoir to increase
the life of the fan. This is a sealed bearing system with
lubricant guaranteed to -40° C.

Weight. This fan weighs only 5 ounces.



MOTOR

Basic Design. Hysteresis synchronous permanent split
capacitor type, requiring a 15 uF capacitor.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001" in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings and splices are
treated with high-temperature varnish and baked at
130°C.

Stator Protection. The encapsulated stator is attached
to a metal mounting base which functions as a built-in
heat sink.

insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 550 VAC
RMS for one second at20° C and 40% relative humidity.

Speed.The speed of the Model 950 is 3000 RPM at 24
VAC/50 Hz and 3550 RPM at 60 Hz, with zero static
pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. The Model 950 is
recommended for operation at 24 VAC, either 50 Hz or
60 Hz; however, the fan can be safely used in a voltage
range of 20-28 VAC at either frequency.

Power Rating. This fan’'s power rating is 6.5 watts at

24 VAC/50 Hz or 7.0 watts at 24 VAC/60 Hz, rated at
either zero or maximum static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +70°C at 24
VAC/60 Hz.

Acceleration. To achieve full speed at 24 VAC/60 Hz,
5 seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 70°C.

Safety Codes. The fan has Underwriters’ Laboratories,
Inc. Yellow Card Component Recognition No. E41168. 1t
is VDE approved, has CSA certification available, and is
designed to meet IEC standards.
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Model 9707
Hysteresis
Synchronous
Permanent Split
Gapacitor Axial Fan

Dimensions
(in inches)
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FEATURES:

® Lightweight — weighs only 5 ounces.
® Compact

® Open construction,

® 24VAC nominal.

® Low noise.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 970T miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 24-28 VAC/60Hz
21 cfm at O Static Pressure
12 cfm at .10 inch H,0
0 cfm at .23 inch H,0
(maximum static pressure)
20-28 VAC/50 Hz
18 cfm at O Static Pressure
9 cfm at .10 inch H20
0 cfm at .17 inch H,0
{(maximum static pressure)

ACOUSTICAL CHARACTERISTICS

40 dB (A) at 24-28 VAC/60 Hz
29 dB (SIL) at 24-28 VAC/60 Hz

MECHANICAL CHARACTERISTICS

Impeller. The impeller blades are molded of black, glass-
filled plastic and aerodynamically contoured for optimum
pressure/air delivery performance.

Flow direction. Mounting bracket on delivery side.
Leads. 6-inch leads of No. 24 AWG insulated wire.

Bearing System. Broached, sintered iron, sleeve bearing
system.

Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures.

Weight. This fan weighs only 5 ounces.



MOTOR

Basic Design. The Model 970T has an AC capacitor
motor.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001” in each
end plane.

Rotation. Clockwise, facing the air discharge.
Windings and Splices. The windings are treated with
high-temperature varnish and are further insulated
with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is >5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classification is 120°C.
Dielectric Strength. This fan will withstand 550 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.
20-28 VAC/50 Hz 24-28 VAC/60 Hz
3000 RPM 3550 RPM
Horizontal Airflow at Zero Static Pressure

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Mode! 970T is designed for
operation at 20-28 VAC/50 Hz and 24-28 VAC/60 Hz.

Power Rating. This fan’s power rating is 6.2 Watts at
24-28 VAC/60 Hz, input power at zero static pressure.

Input Current.
20-28 VAC/50 Hz 24-28 VAC/60 Hz
280 mA 240 mA
Zero Static Pressure

Capacitor. 16 uF £ 10%/40 VAC.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +70°C at 24
VAC/60 Hz.

QUALITY VERIFICATION ‘
Life Expectancy. The life expectancy of this fan is 20,000
hours at 70°C.

Safety Codes. This fan conforms to UL, CSA, VDE and
IEC standards.

Performance Data

.30
w BR G
55
gg:?‘ .20 i
w Fa SO H.
3] ~
a5 <
=0 ~,
£E SN
E" .10
o\
05 ST
\~ \
SN
0
0 5 10 15 20 25 30
AIR VOLUME (cfm)
300
E 290 60 Hz
- P
Z 280 ’/ L 50 Hz
-
[+ 4 -
g _—"‘-—_
3 270
[
4
2 260
%05 510 5 20 % 30
AIR VOLUME {(cfm)
60 — 3
\ ~ e~ k. tNR66]
g + ‘(\\V"\\‘— \;_\\s...\ I SL\:‘NH‘,J» 3
2 s B s E
iy \ N F ~4. 3
Si i % \\1_\ \.\: ~F \,_\ I ~4 \_:',NRSE” 3
o= NI V3N P ~.. 3 FNRb
ZE 49 I~ 3.3 <60 Hz
53 EANR D ~4%_ 3 T Innes
w + - T\ T N 1™ F 3 Ja50H
ag E 50 Hzk o JJ0°, o \.:ﬁ\\is\ i~ ;NHQU :
2% O 74 SN SNOE S W< s s Sl
AN HEE T 4R RARAN WEN T
q 0o 3 ~ Sy INR3
o T 20 : s -3
£u ~3. TFT™inezs
= + + + + + ¥ F"+_F ¥ 1
= NR20:
8 E
315 63 125 250 500 1000 2000 4000 8OO0 16000

MIDFREQUENCIES OF A
INTERNATIONAL OCTAVE BANDS WEIGHTING
FREQUENCY IN Hz CURVE

Wiring Diagram

BLUE BROWN  YELLOW

i

85



Model 971 TR
Permanent Split
CGapacitor Axial Fan

Dimensions
(in inches)
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FEATURES:

® Lightweight — weighs only 5 ounces.
® Compact

® Open construction.

® 12VAC nominal.

® Low noise.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 971 TR miniature
axial fan.

PERFORMANCE CHARACTERISTICS

12 VAC, 50/60Hz

15 c¢fm at O Static Pressure
0 cfm at .09 inch H,0

{maximum static pressure)

Airflow.

ACOUSTICAL CHARACTERISTICS

30 dB (A) at 12 VAC, 50/60 Hz
21 dB (SIL) at 12 VAC, 50/60 Hz

MECHANICAL CHARACTERISTICS

Impeller. The impeller blades are molded of black, glass-
filled plastic and aerodynamically contoured for optimum
pressure/air delivery performance.

Flow direction. Mounting bracket on delivery side.
Leads. 6-inch leads of No. 24 AWG insulated wire.

Bearing System. Broached, sintered iron, sleeve bearing
system.

Lubrication. This fan is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures.

Weight. This fan weighs only 5 ounces.



MOTOR

Basic Design. The Model 971 TR has an AC capacitor
motor.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001” in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and are further insulated
with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classification is 120°C.

Dielectric Strength. This fan will withstand 5560 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed. 12 VAC, 50/60 Hz, 2400 RPM.

ELECTRICAL CHARACTERISTICS

Operating Voltage. The Model 9717R is designed for
operation at 12VAC *+ 15%, 50/60 Hz.

Power Rating. This fan’s power rating is 7 Watts at
12 VAC/60 Hz input power at zero static pressure.

Input Current. 12 VAC/60 Hz, 560 mA, at zero static
pressure

Capacitor. 68uF+10%/35 VAC

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°Cto +70°C at 12
VAC/60 Hz.

QUALITY VERIFICATION
Life Expectancy. The life expectancy of this fan is 20,000
hours at 70°C.

Safety Codes. This fan conforms to UL, CSA, VDE and
|IEC standards.
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Model 25008
4/1¢" All Metal
Shaded-Pole
Axial Fan

Dimensions
(in inches)
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FEATURES:

® UL recognized.

® CSA certified.

® Conforms to IEC and VDE safety
specifications.

® Sileeve, broached sintered iron bearing
system.

® Longoperating life without maintenance.

® 115 VAC, 50/60 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 25008 miniature
axial fan, intended for general cooling purposes in
electronic, military, medical, industrial and data pro-
cessing systems.

PERFORMANCE CHARACTERISTICS

Airflow. 115 VAC/60 Hz
115 cfm at O Static Pressure
100 cfm at .10 inch H,0
0 cfm at .49 inch H,0
{maximum static pressure)

115 VAC/50 Hz
94 cfm at O Static Pressure
80 cfm at .10 inch H20

0 cfm at .36 inch H,0
({maximum static pressure)

ACOUSTICAL CHARACTERISTICS

59 db(A) at 1156 VAC/60 Hz
54 dB (A) at 115 VAC/60 Hz
42 dB (SIL) at 1156 VAC/60 Hz
38 dB (SIL) at 115 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impellers. The impellers are all-metal, impulse welded
tothe rotor and aerodynamically contoured for optimum
pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Leads. The insulated leads are UL and CSA approved

No. 18 AWG tinned, stranded copper wire, 12.25” + .50"
long.

Bearing System. The dual sleeve, broached sintered
ironbearing system has a large oil felt reservoir between
the sleeve bearings. It also has a thrust bearing for in-
creased operational life in a horizontal plane installation.

Lubrication. Model 2500S is lubricated within the
sealed bearing system by a special lubricant permitting
extended operation at elevated ambient temperatures
and is guaranteed to -40° C.

Weight. Despite its all-metal construction, this fan
weighs only 32 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole motor, thermally
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001"” ineach
end plane.

Rotation. Counterclockwise, facing the air discharge.
Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices

are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS forone second at 20° C and 40% relative humidity.

Speed.The speed of the this fan is 3300 RPM at 1156

VAC/60 Hz and 2800 RPM at 115 VAC/50 Hz at zero
static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. This fan is recom-
mended for operation on 105 to 125 VAC at a frequency
of 60 Hz and 100 to 125 VAC at a frequency of 50 Hz.

Power Rating. The power rating of this fan is 27 watts
at 115 VAC/60 Hz and 31 watts at 115 VAC/50 Hz.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +565°C at
115 VAC/60 Hz.

Acceleration. To achieve full speed at 115 VAC, 30
seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 55°C.

Safety Codes. The fan has Underwriters’ Laboratories,
Inc. Yellow Card Component Recognition No. E41168. It
is also CSA certified and conforms to |IEC and VDE
standards.
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MOUNTING DIMENSIONS

Please see Drawing 1, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 25508
4/.6" All Metal
Shaded-Pole
Axial Fan

Dimensions
(in inghes)
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FEATURES:

® UL recognized.

® CSA certified.

® Conforms to IEC and VDE safety
specifications.

® Sleeve, broached sintered iron bearing
system.

® Long operating life without maintenance.

® 220/230 VAC, 50/60 Haz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 2550S miniature
axial fan, intended for general cooling purposes in
electronic, military, medical, industrial and data pro-
cessing systems.

PERFORMANCE CHARACTERISTICS

230 VAC/60 Hz
115 cfm at O Static Pressure
100 cfm at .10 inch H,0
0 cfm at .49 inch H,0

{maximum static pressure)
220 VAC/50 Hz
94 cfm at O Static Pressure
80 cfm at .10 inch H20

0 cfm at .36 inch H,0
{maximum static pressure)

Airflow.

ACOUSTICAL CHARACTERISTICS

59 db (A) at 230 VAC/60 Hz
54 dB (A) at 220 VAC/50 Hz
42 dB (SIL) at 230 VAC/60 Hz
38 dB (SIL) at 220 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impellers. The impellers are all-metal, impulse welded
tothe rotor and aerodynamically contoured for optimum
pressure/air delivery performance.

Finish, This fan is protected by a moisture resistant
black finish.

Leads. The insulated leads are UL and CSA approved
No. 18 AWG tinned, stranded copper wire, 6" + 50" long.

Bearing System. The dual sleeve, broached sintered
iron bearing system has alarge oil felt reservoir between
the sleeve bearings. It also has a thrust bearing for in-
creased operational life in a horizontal plane installation.

Lubrication. Model 25505 is lubricated within the
sealed bearing system by a special lubricant permitting
extended operation at elevated ambient temperatures
and is guaranteed to -40° C.

Weight. Despite its all-metal construction, this fan
weighs only 32 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole motor, thermally
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001"” ineach
end plane.

Rotation. Counterclockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.The speed of the this fan is 3300 RPM at 230
VAC/60 Hz and 2800 RPM at 220 VAC/50 Hz at zero
static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. This fan is designed
for operation on 198 to 263 VAC at a frequency of 60 Hz
and 198 to 242 VAC at a frequency of 50 Hz. Rated volt-
age is 220 VAC at 50 Hz and 230 VAC at 60 Hz.

Power Rating. The power rating of this fan is 27 watts
at 230 VAC/60 Hz and 27 watts at 220 VAC/50 Hz at
free air delivery.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +55°C at
230 VAC/60 Hz.

Acceleration. To achieve full speed at 230 VAC, 30
seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 55°C.

Safety Codes. The fan has Underwriters’ Laboratories,
Inc. Yellow Card Component Recognition No. E41168. It
is also CSA certified and conforms to IEC and VDE
standards.
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MOUNTING DIMENSIONS

Please see Drawing 1, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 4600 X

41/1¢" All Metal

Shaded-Pole

Axial Fan

Dimensions
(in inches)
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FEATURES:

® UL recognized.

® CSA certified.

® VDE approved.

® Conforms to IEC specifications.

® Sleeve, broached sintered iron bearing
system.

® Longoperating life without maintenance.

® 115 VAC, 50/60 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 4600X miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 115 VAC/60 Hz
120 cfm at O Static Pressure
108 cfm at .10 inch H,0
0 cfm at .40 inch H,0
{maximum static pressure)

116 VAC/50 Hz
100 cfm at O Static Pressure
80 cfm at .10 inch H20
0 cfm at .30 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

50 db (A) at 115 VAC/60 Hz
40 dB (SIL) at 115 VAC/60 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal impulse
welded to the rotor and aerodynamically contoured for
optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Terminals are designed for use with No. 18
AWG wire or a quick disconnect plug and cord assembly,
PAMOTOR Part No. 5505. Two ground positions are also
provided, one 8-32 UNC and one M4.

Bearing System. The dual sleeve, broached sintered
iron bearing system has alarge oil felt reservoir between
the sleeve bearings. It also has a thrust bearing for in-
creased operational life in a horizontal plane installation.

Lubrication. Model 4600X is lubricated within the
sealed bearing system by a special lubricant permitting
extended operation at elevated ambient temperatures.

Weight. Despite its all-metal construction, this fan
weighs only 20 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole motor, impedance
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001" in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.The speed of the Model 4600X is 3100 RPM at
115 VAC/60 Hz with zero static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voitage and Frequency. Model 4600X is
recommended for operation at 105 to 125 VAC at a
frequency of 60 Hz, or 100to 125 VAC at 50 Hz. Its rated
voltage is 115 VAC.

Power Rating. The power rating of this fan is 18 watts
at 115 VAC/60 Hz, zero static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +65°C at
115 VAC/60 Hz.

Acceleration. To achieve full speed at 115 VAC/60 Hz,
30 seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 65°C.

Safety Codes. The fan has Underwriters’ Laboratories,
Inc. Yellow Card Component Recognition No. E41168. It
is also CSA certified, VDE approved and is designed to
meet IEC standards.
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MIDFREQUENCIES OF A
INTERNATIONAL OCTAVE BANDS WEIGHTING
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MOUNTING DIMENSIONS

Please see Drawing 2, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 4600 XP
4'/:¢" All Metal
Shaded-Pole
Axial Fan

Dimensions
{in inches)
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FEATURES:

® 5-year warranty
® UL recognized.
® CSA certified.
® VDE approved.
® Conforms to IEC specifications.

® Sleeve, broached sintered iron bearing

system.
® 115 VAC, 50/60 Hz.

GENERAL DESCRIPTI@Q

This bulletin describes the
parameters of the PAMOTOR
axial fan. While electrica}
Model 4600X, this PE
important additional prop
extended long life, formance, and highest
reliability. Accordin ode! 4600XP carries a full
5-year warranty against defects in materials and
workmanship:

at #and mechanical
del 4600XP miniature
nically similar to
W series fan possesses
ary design features for

CE CHARACTERISTICS

VAC/60 Hz

¢fm at O Static Pressure
108 cfm at .10 inch H,0
*0cfm at .40 inch H,0
{maximum static pressure)

115 VAC/50 Hz
100 cfm at O Static Pressure
80 c¢fm at .10 inch H20
0 c¢fm at .30 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

50 db (A) at 115 VAC/60 Hz
40 dB (SIL) at 115 VAC/60 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal impulse
welded to the rotor and aerodynamically contoured for
optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Terminals are designed for use with No. 18
AWG wire or a quick disconnect plug and cord assembly,
PAMOTOR Part No.5505. Two ground positions are also
provided, one 8-32 UNC and one M4,

Bearing System. The dual sleeve, broached sintered
iron bearing system has a large oil feltreservoir between
the sleeve bearings. It also has a thrust bearing for in-
creased operational life in a horizontal plane installation.



Lubrication. Model 4600XP is lubricated within the
sealed bearing system by a special lubricant permitting
extended operation at elevated ambient temperatures.

Weight. Despite its all-metal construction, this fan
weighs only 20 ounces.

MOTOR

Basic Design. Inside-out, shaded-pole motor, impedance
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001"” in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS forone second at 20° C and 40% relative humidity.

Speed.The speed of the Model 4600XP is 3100 RPM at
115 VAC/60 Hz with zero static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. Model 4600XP is
recommended for operation at 105 to 125 VAC at a
frequency of 60 Hz, or 100to 125 VAC at 50 Hz. Its rated
voltage is 115 VAC.

Power Rating. The power rating of this fan is 18 watts
at 115 VAC/60 Hz, zero static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +65°C at
1156 VAC/60 Hz.

Acceleration. To achieve full speed at 115 VAC/60 Hz,
30 seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 65°C.

Safety Codes. The fan has Underwriters’ Laboratories,
Inc. Yellow Card Component Recognition No. E41168. It
is also CSA certified, VDE approved and is designed to
meet IEC standards.
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MOUNTING DIMENSIONS

Please see Drawing 2, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 4606 X
4'1/1¢" All Metal
Shaded-Pole
Axial Fan

Dimensions
(in inches)
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FEATURES:

® UL recognized.

® CSA certified.

® VDE approved.

@ Conforms to IEC safety specifications.
® Precision ball bearing system.

@ All-metal construction.

® 115 VAC, 50/60 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 4606 X ball bearing
miniature axial fan intended for general and special
cooling purposes in commercia! and industrial electronic
systems.

PERFORMANCE CHARACTERISTICS

115 VAC/60 Hz
120 cfm at O Static Pressure
108 cfm at .10 inch H,0

0 cfm at .40 inch H,0
(maximum static pressure)

116 VAC/50 Hz
100 cfm at O Static Pressure
80 cfm at .10 inch H20
0 cfm at .30 inch H,0
{maximum static pressure)

Airflow.

ACOUSTICAL CHARACTERISTICS

51 dB (A) at 115 VAC/60 Hz
47 dB (A} at 115 VAC/50 Hz
41 dB (SlL) at 115 VAC/60 Hz
37 dB (SIL) at 115 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal impulse
welded to the rotor and aerodynamically contoured for
optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Terminals are designed for use with No. 18
AWG wire or aquick disconnect plug and cord assembly,
PAMOTOR Part No. 5506.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature -environment,
and provides maximum shock and vibration resistance.

Lubrication. Model 4606X is lubricated within the
sealed bearing system by a special lubricant permitting
extended operation at elevated ambient temperatures of
85° C.

Weight. Despite its all-metal construction, this fan
weighs only 20 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole motor, impedance
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001" in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 155°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.
Speed.The speed of the Model 4606X is 3170 RPM at
115 VAC/60Hz, and2720RPM at 115 VAC/50 Hz with
zero static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. Model 4606X is
recommended for operation on 105 to 125 VAC at a
frequency of 60 Hz, and 100to 125 VAC at a frequency of
50 Hz. Rated voltage is 115 VAC.

Power Rating. The power rating of this fan is 17.5 watts
at 115 VAC/60 Hz, and 19.5 watts at 115 VAC/50 Hz,
with zero static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -40°C to +85°C at
115 VAC/60 Hz.

Acceleration. To achieve full speed at 115 VAC,
30 seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 72°C.

Safety Codes. The Mode! 4606X has Underwriters’
Laboratories, Inc. Yellow Card Component Recognition
No. E41168. It is also CSA certified, VDE approved and
conforms to IEC standards.
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MOUNTING DIMENSIONS
Please see Drawing 2, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 4650X
4/1¢" All Metal
Shaded-Pole
Axial Fan

Dimensions
{(in inches)

4.685+ 030 ——————»
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FEATURES:

@ UL recognized.

® CSA certified.

® VDE approved.

@ Conforms to IEC safety specifications.

@ Sleeve, broached sintered iron bearing
system. )

® Long operating life without maintenance.

® 220/230 VAC, 50/60 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 4650X miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 230 VAC/60 Hz
120 cfm at O Static Pressure
108 cfm at .10 inch H,0
0 cfm at .40 inch H,0
(maximum static pressure)

220 VAC/50 Hz
100 cfm at O Static Pressure
80 cfm at .10 inch H20
0 ¢fm at .30 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

50 dB (A) at 230 VAC/60 Hz
46 dB (A) at 220 VAC/50 Hz
40 db (SIL) at 230 VAC/60 Hz
36 dB (SIL) at 220 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal impulse
welded to the rotor and aerodynamically contoured for
optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Terminals are designed for use with No. 18
AWG wire or a quick disconnect plug and cord assembly,
PAMOTOR Part No. 5506.

Bearing System. The dual sleeve, broached sintered
iron bearing system has a large oil felt reservoir between
the sleeve bearings. It also has a thrust bearing for in-
creased operational life in a horizontal plane installation.

Lubrication. Model 4650X is lubricated within the
sealed bearing system by a special lubricant permitting
extended operation at elevated ambient temperatures.

Weight. Despite its all-metal construction, this fan
weighs only 20 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole motor, impedance
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001” in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.The speed of the Model 4650X is 3100 RPM at
230 VAC/60 Hz, and 2680 RPM at 220 VAC/50 Hz,zero
static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. Model 4650X is
designed for operations at 19810 242 VAC at a frequency
of 50 Hz, and 207 to 253 VAC at a frequency of 60 Hz.
Rated voltage is 220 VAC, 50 Hz and 230 VAC, 60 Hz.

Power Rating. The power rating of this fan is 17 watts
at 230 VAC/60 Hz, zero static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +65°C at
230 VAC/60 Hz.

Acceleration. To achieve full speed at 230 VAC/60 Hz,
30 seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 65°C.

Safety Codes. The fan has Underwriters’ Laboratories,
Inc. Yellow Card Component Recognition No. E41168. It

is also CSA certified, VDE approved and conforms to
IEC safety standards.
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MOUNTING DIMENSIONS

Please see Drawing 2, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 4656 X
4/16" All Metal
Shaded-Pole
Axial Fan

Dimensions
{in inches)
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FEATURES:

® UL recognized.

® CSA certified.

® VDE approved.

® Conforms to IEC specifications.

® Precision ball bearing system.

® Long operating life without maintenance.
® 220/230 VAC, 50/60 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Mode! 4656 X miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 230 VAC/60 Hz
‘ 120 cfm at O Static Pressure
108 c¢fm at .10 inch H,0
O cfm at .40 inch H,0
{maximum static pressure)

220 VAC/50 Hz
100 cfm at O Static Pressure
80 cfm at .10 inch H20
O cfm at .30 inch H,0
(maximum static pressure)

ACOUSTICAL CHARACTERISTICS

51 dB (A) at 230 VAC/60 Hz
47 dB (A) at 220 VAC/50 Hz
41 db (SIL) at 230 VAC/60 Hz
37 dB (SIL) at 220 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal impulse
welded to the rotor and aerodynamically contoured for
optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Terminals are designed for use with No. 18
AWG wire or aquick disconnect plug and cord assembly,
PAMOTOR Part No. 5505.

Bearing System. The dual sleeve broached sintered iron
bearing system has a large oil felt reservoir between the
sleeve bearings in addition to a thrust bearing for in-
creased operational life in a horizontal plane installation.

Lubrication. Model 4656X is lubricated within the
sealed bearing system by a special lubricant permitting
extended operation at elevated ambient temperatures.

Weight. Despite its all-metal construction, this fan
weighs only 20 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole motor, impedance
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001” ineach
end plane.

Rotation. Clockwise, facing the air discharge.
Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classification is 155°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.
Speed.The speed of the Model 4656X is 3150 RPM at
230 VAC/60 Hz, and 2700 RPM at 220 VAC/50 Hz,zero
static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. Model 4656X is
designed for operations at 198 to 242 VAC at a frequency
of 50 Hz, and 207 to 253 VAC at a frequency of 60 Hz.
Rated voltage is 220 VAC, 50 Hz and 230 VAC, 60 Hz.

Power Rating. The power rating of this fan is 17 watts
at 230 VAC/60 Hz, zero static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -40°C to +85°C at
230 VAC/60 Hz.

Acceleration. To achieve full speed at 230 VAC/60 Mz,
30 seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 72°C.

Safety Codes. The fan has Underwriters’ Laboratories,
Inc. Yellow Card Component Recognition No. E41168. It
is also CSA certified, VDE approved and conforms to
|EC safety standards.

101

Performance Data

40
35
N N
2% AN
BT Bl
£l SN 60 Hz
95 ' Sso ——
2% = 50 Hz ~
Ev 10 Se- =Yy < N
05 N
0 A Y
0 20 a0 50 80 160 120
AIR VOLUME (cfm)
130
<1
£ 25
5 120
w
g 115
=1 -y
2 10 AT =t 150 He—]
2 I —
5 105 60 e
100 l
0 20 40 60 80 100 120
AIR VOLUME {cfm)
Or NROSY ]
b + N
8 soft Eihiitac SR 01
[Ty INR563 [4'50 Hz
ul E I F X =
o“ JINROW
ZT 40 3 -3
2 S $NRas
o + S
o INRA0} 3
a2 3 ~ =
oS b INR3S]
27 i Einiase SENE
8 T ~ 3nRao]
20 3 = —
gl ~3. 1 inez
2 3+ 3+ + + F+ 104 9
- 3 INR20: 3
8 10 3 3 E 3
315 63 125 250 500 1000 2000 4000 8000 16000

MIDFREQUENCIES OF A
INTERNATIONAL OCTAVE BANDS WEIGHTING
FREQUENCY IN Hz CURVE

MOUNTING DIMENSIONS

Please see Drawing 2, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 4800X

4/:¢” All Metal

Shaded-Pole

Axial

Fan

Dimensions
(in inches)
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FEATURES:

UL recognized.

CSA certified.

VDE approved.

Conforms to IEC specifications.

Sleeve, broached sintered iron bearing
system.

Long operating life without maintenance.
115 VAC, 50/60 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 4800X miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 115 VAC/60 Hz
70 cfm at O Static Pressure
53 ¢fm at .06 inch H,0
0 cfm at .14 inch H,0
(maximum static pressure)

115 VAC/50 Hz
65 cfm at O Static Pressure
40 cfm at .06 inch H20

0 cfm at.12 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

32 db (A) at 115 VAC/50/60 Hz
23 dB (SiL) at 115 VAC/50/60 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impellers. The impellers are all-metal, impulse welded
to the rotor and aerodynamically contoured for optimum
pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Terminals are designed for use with No. 18
AWG wire or a quick disconnect plug and cord assembly,
PAMOTOR Part No. 5505. Two ground positions are also
provided, one 8-32 UNC and one M4.

Bearing System. The dual sleeve, broached sintered
ironbearing system has a large oil felt reservoir between
the sleeve bearings. It also has a thrust bearing for in-
creased operational life in a horizontal plane installation.

Lubrication. The fan is {ubricated within the sealed
bearing system by a special lubricant permitting opera-
tion up to 556° C.

Weight. Despite its all-metal construction, this fan
weighs only 19 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole motor, impedance
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001"” in each
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sieeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS forone second at 20° C and 40% relative humidity.

Speed.The speed of the Model 4800X is 2000 RPM at
115 VAC/60Hzand 1900 RPM at 115 VAC/b0 Hz, zero
static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. Model4800X has a
rated voltage of 115 VAC. Its voltage range is 100 to 125
VAC at 50 Hz and 105 to 125 VAC at 60 Hz.

Power Rating. The power rating of this fan is 9.5 watts
at 115 VAC/60Hz, and 10 watts at 115 VAC/60Hz, zero
static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +80°C at
115 VAC/60 Hz.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 80°C.

Safety Codes. The fan has Underwriters’ Laboratories,
Inc. Yellow Card Component Recognition No. E41168. It
is also CSA certified, VDE approved and is designed to
meet |EC standards.
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MOUNTING DIMENSIONS

Please see Drawing 2, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 4850X
41/1¢" All Metal
Shaded-Pole
Axial Fan

Dimensions
{in inches)
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FEATURES:

UL recognized.

CSA certified.

VDE approved.

Conforms to IEC specifications.

Sleeve, broached sintered iron bearing
system.

Long operating life without maintenance.
230 VAC, 60 Hz; 220 VAC, 50 Hz.

GENERAL DESCRIPTION -

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 4850X miniature
axial fan.

PERFORMANCE CHARACTERISTICS

Airflow. 230 VAC/60 Hz
70 cfm at O Static Pressure
53 ¢fm at .06 inch H20
O cfm at.14 inch H20
{(maximum static pressure)

220 VAC/50 Hz

65 cfm at O Static Pressure

40 cfm at .10 inch H,0
Ocfmat .12 inch H,0

{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

32 db(A)at 115 VAC/50/60 Hz
23 dB (SIL) at 115 VAC/50/60 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impellers. The impellers are all-metal, impulse welded
to the rotor and aerodynamically contoured for optimum
pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Terminals are designed for use with No. 18
AWG wire or a quick disconnect plug and cord assembly,
PAMOTOR Part No. 5505. Two ground positions are also
provided, one 8-32 UNC and one M4.

Bearing System. The dual sleeve, broached sintered
iron bearing system has a large oil felt reservoir between
the sleeve bearings. It also has a thrust bearing for in-
creased operational life in a horizontal plane installation.

Lubrication. The fan is lubricated within the sealed
bearing system by a special lubricant permitting opera-
tion up to 55° C.

Weight. Despite its all-metal construction, this fan
weighs only 19 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole motor, impedance
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001"” ineach
end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120° C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed. The speed of the Model 4850X is 1800 RPM at
115 VAC/60Hzand 1700 RPM at 115 VAC/50 Hz, zero
static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. Model 4850X is
recommended for operation at 198 to 242 VAC at a fre-
quency of 50 Hz, and 207 to 253 VAC at a frequency of
60 Haz.

Power Rating. The powerrating of thisfanis 9.5 watts
at 230 VAC/60 Hz, zero static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +80°C at
230 VAC/60 Hz.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 80°C.

Safety Codes. The fan has Underwriters’ Laboratories,
Inc. Yellow Card Component Recognition No. E41168. {t
is also CSA certified, VDE approved and is designed to
meet |IEC standards.
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MOUNTING DIMENSIONS

Please see Drawing 2, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 6008S
634" Permanent
Split Gapacitor
Axial Fan

Dimensions
(in inches)

169 +.010

6.535 + .030 DIA.—
.295 +.030
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FEATURES:

® UL recognized.

® CSA certified.

® ConformstolEC and VDE specifications.
® Precision ball bearing system.

® Low power input

® Long operating life without maintenance.
® 115 VAC, 50/60 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 6008S miniature
axial fan, intended for general cooling purposes in
commercial, medical and industrial electronic systems.

PERFORMANCE CHARACTERISTICS

Airflow. 115 VAC/60 Hz
250 cfm at O Static Pressure
230 cfm at .10 inch H,0
0.cfm at .70 inch H,0
{maximum static pressure)

116 VAC/50 Hz
215 cfm at O Static Pressure
190 cfm at .10 inch H20

0 cfm at .50 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

54 dB (A) at 115 VAC/60 Hz
50 dB (A) at 115 VAC/50 Hz
45 dB (SiL) at 115 VAC/60 Hz
41 dB (SIL) at 115 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impellers. The impellers are molded of black, glass
reinforced polyphenylene oxide, aesrodynamically con-
toured for optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Terminals are designed for use with No. 18
AWG wire or a quick disconnect plug and cord assembly,
PAMOTOR Part No. 5505.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment,
and provides maximum shock and vibration resistance.

Lubrication. Model 6008S is lubricated within the
sealed bearing system by a special lubricant permitting
extended operation at elevated ambient temperatures
and is guaranteed to -40°C.

Waeight. This fan weighs oniy 38 ounces.



MOTOR

Basic Design. Two-pole, permanent split capacitor type
motor, thermally protected.

Rotor Balance. Dynamically balanced to a maximum
shift of the center of gravity of .O001” in each endplane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classification is 130°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.The speed of this fan is 3400 RPM at 115 VAC/

60 Hz, and 2900 RPM at 115 VAC/50 Hz, zero static
pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. Model 6008S is
designed to operate between 90 and 132 VAC at either
50 or 60 Hz. The fan is rated at 115 VAC.

Power Rating. The power rating of this fan at rated
voltage is 23.5 watts at 50 Hz, and 26.5 watts at 60 Hz,
zero static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -40°C to +80°C at
115 VAC/60 Hz.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 72°C.

Safety Codes. The fan has Underwriters’ Laboratories,
Inc. Yellow Card Component Recognition No. E41168. It
is also CSA certified and conforms to IEC and VDE
standards.
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MOUNTING DIMENSIONS

Please see Drawing 5, page 137 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 6058S
634" Permanent
Split Gapacitor
Axial Fan

Dimensions
(in inches)
169 +.010
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FEATURES:

@ UL recognized.

® CSA certified.

® ConformstolEC and VDE specifications.
® Precision ball bearing system.

® Low power input

@ Long operating life without maintenance.
® 220 VAC, 50 Hz; 230 VAC, 60 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 6058S miniature
axial fan, intended for general cooling purposes in
commaercial, medical and industrial electronic systems.

PERFORMANCE CHARACTERISTICS

Airflow. 230 VAC/60 Hz
250 cfm at O Static Pressure
230 cfm at.10 inch H,0
0 cfm at .70 inch H,0
{maximum static pressure)

220 VAC/50 Hz
215 cfm at O Static Pressure
190 cfm at .10 inch H50

0 cfm at .60 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

54 dB (A) at 230 VAC/60 Hz
50 dB (A} at 220 VAC/50 Hz
45 dB (SIL) at 230 VAC/60 Hz
41 dB (SIL) at 220 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impellers. The impellers are molded of black, glass
reinforced polyphenylene oxide, aerodynamically con-
toured for optimum pressure/ air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Terminals are designed for use with No. 18
AWG wire or a quick disconnect plug and cord assembly,
PAMOTOR Part No. 56505.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment,
and provides maximum shock and vibration resistance.

Lubrication. Model 6058S is lubricated within the
bearing system by a special lubricant permitting extended
operation at elevated ambient temperatures and is
guaranteed to -40°C.

Woaeight. This fan weighs only 38 ounces.



MOTOR

Basic Design. Two-pole, permanent split capacitor type
motor, thermally protected.

Rotor Balance. Dynamically balanced to a maximum
shift of the center of gravity of . 0001"” in each end plane.

Rotation. Clockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classification is 130°C

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.The speed of this fan is 3400 RPM at 230 VAC/
60 Hz, and 2900 RPM at 220 VAC/50 Hz,zero static
pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. Model 60588S is
designed to operate between 180 to 264 VAC at either
50 or 60 Hz. Rated voitages are 220 VAC/50Hzand 230
VAC/60 Hz.

Power Rating. The power rating of this fan is 26 watts
at230VAC/60 Hz, and 20 watts at 220 VAC/50 Hz, zero
static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -40°C to +80°C at
230 VAC/60 Hz.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 72°C.

Safety Codes. The fan has Underwriters’ Laboratories,
Inc. Yellow Card Component Recognition No. E41168. [t
is also CSA certified and conforms to IEC and VDE
standards.
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MOUNTING DIMENSIONS

Please see Drawing 5, page 137 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 76008

6" Dia. All Metal
Shaded-Pole
Axial Fan

Dimensions
(in inches)
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FEATURES:

Uni-housing design.

UL recognized.

CSA certified.

VDE approved.

Conforms to |EC specifications.

Sleeve, broached sintered iron bearing
system.

Long operating life without maintenance.
115 VAC, 50/60 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 7600S miniature
axial fan, intended for general cooling purposes in
commercial, medical and industrial electronic systems.

PERFORMANCE CHARACTERISTICS

115 VAC/60 Hz
240 cfm at O Static Pressure
220 cfm at .10 inch H,0

0 cfm at .58 inch H,0
{maximum static pressure)

115 VAC/50 Hz
205 cfm at O Static Pressure
180 cfm at .10 inch H20

0 c¢fm at .54 inch H,0
{(maximum static pressure)

Airflow.

ACOUSTICAL CHARACTERISTICS

60 dB (A) at 115 VAC/60 Hz
55 dB (A) at 115 VAC/50 Hz
48 dB (SIL) at 115 VAC/60 Hz
45 dB (SIL) at 115 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impellers. The impellers are all-metal, impulse-welded
tothe rotor and aerodynamically contoured for optimum
pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Leads. The 12" long leads are UL and CSA approved
No. 18 AWG wire.

Bearing System. Consists of a large oil felt reservoir
between dual broached sintered iron sleeve bearings
with further support by a thrust bearing.

Lubrication. Model 7600S is lubricated within the
bearing system by a special lubricant permitting extended
operation at elevated ambient temperatures and is
guaranteed to -40°C.

Weight. Despite its all-metal construction, this fan
weighs only 38 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole type motor, therm-
ally protected.

Rotor Balance. Dynamically balanced to a maximum
shift of the center of gravity of .0001"” in each endplane.

Rotation. Counterclockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis120° C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.The speed of this fan is 3350 RPM at 115 VAC/
60 Hz, and 2850 RPM at 115 VAC/50 Hz at zero static
pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. Model 76008 is
designedto operate on 100to 125 VAC at50Hzand 105
to 125 VAC at 60 Hz. The rated voltage is 115 VAC.

Power Rating. The power rating of this fan is 38 watts
at115VAC/60Hz,and41 watts at 115 VAC/50 Hz, zero
static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +565°C at
115 VAC/60 Hz.

Acceleration. To achieve full speed at 105 VAC/60 Hz,
30 seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 55°C.

Safety Codes. This fan has Underwriters’ Laboratories,
inc. Yellow Card Component Recognition No. E41168. It
is also CSA certified, VDE approved and conforms to
|EC standards.
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MOUNTING DIMENSIONS

Please see Drawing 4, page 137 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 7606

6" Dia. All Metal
Shaded-Pole
Axial Fan

Dimensions
(in inches)
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FEATURES:

® UL recognized.

® VDE approved.

® Conforms to CSA and IEC standards.

® Precision ball bearing system.

@ Long operating life without maintenance.
® 115 VAC, 50/60 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 7606 miniature
axial fan, intended for general ventilation purposes in
commercial and industrial electronic systems.

PERFORMANCE CHARACTERISTICS

Airflow. 115 VAC/60 Hz
240 cfm at O Static Pressure
235 cfm at .10 inch H,0
0 cfm at .58 inch H,0
{maximum static pressure)

115 VAC/50 Hz
205 cfm at O Static Pressure
180 cfm at .10 inch H20

0 cfm at .54 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

61 dB{A) at 115 VAC/60 Hz
56 dB (A) at 115 VAC/50 Hz
48 dB (SIL) at 115 VAC/60 Hz
44 dB (SIL) at 115 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impellers. The impellers are all-metal, impulse welded

to the rotor and aerodynamically contoured for optimum
pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Leads. The leads are UL and CSA approved No.18 AWG
wire.

Bearing System. This fan has ball bearings designed
specifically for high temperature applications.

Lubrication. Model 7606 is lubricated within the sealed
bearing system by a special lubricant permitting ex-
tended operation at elevated ambient temperatures.

Woeight. Despite its all-metal construction, this fan
weighs only 38 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole motor, impedance
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001"” in each
end plane.

Rotation. Counterclockwise, facing the air discharge.
Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5

megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 155° C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.
Speed.The speed of the this fan is 3350 RPM at 115
VAC/60 Hz and 2850 RPM at 115 VAC/50 Hz with
zero static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. Model 7606 is
recommended for operation on 105 to 125 VAC at a
frequency of 60 Hzand 100t0 125 VAC at a frequency of
50 Haz. .

Power Rating. The power rating of this fan is 38 watts

at 115 VAC/60Hzand 41 watts at 115 VAC/50 Hz, zero
static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -40°C to +856°C at
115 VAC/60 Hz.

Acceleration. To achieve full speed at 116 VAC, 30
seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 72°C.

Safety Codes. This fan has Underwriters’ Laboratories,
Inc. Yellow Card Component Recognition No. E41168. It
is also VDE approved and conforms to CSA and IEC
standards.
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MOUNTING DIMENSIONS

Please see Drawing 4, page 137 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 76508

6" Dia. All Metal
Shaded-Pole
Axial Fan

Dimensions
{in inches)
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FEATURES:

Uni-housing design.

UL recognized.

CSA certified.

VDE approved.

Conforms to IEC standards.

Sleeve, broached sintered iron bearing
system.

Long operating life without maintenance.
220/230 VAC, 50/60 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 7650S miniature
axial fan, intended for general ventilation purposes in
commercial, medical and industrial electronic systems.

PERFORMANCE CHARACTERISTICS

Airflow. 230 VAC/60 Hz
240 cfm at O Static Pressure
220 cfm-at .10 inch H,0
0 cfm at .68 inch H,0
{maximum static pressure)

220 VAC/50 Hz
205 cfm at O Static Pressure
180 cfm at .10 inch H20

0 cfm at .54 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

60 dB (A) at 230 VAC/60 Hz
55 dB (A) at 220 VAC/50 Hz
48 dB (SIL) at 230 VAC/60 Hz
45 dB (SIL) at 220 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are ali-metal, impulse-
welded to the rotor and aerodynamically contoured for
optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Leads. The leads are UL and CSA approved No.18 AWG
wire.

Bearing System. Consists of a large oil felt reservoir
between dual broached sintered iron sleeve bearings
with further support from a thrust bearing.

Lubrication. Model 765085 is lubricated within the
sealed bearing system by a special lubricant permitting
extended operation at elevated ambient temperatures
and is guaranteed to -40°C.

Waight. Despite its all-metal construction, this fan
weighs only 38 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole motor, thermally
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001” in each
end plane.

Rotation. Counterclockwise, facing the air d'ischarge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classification is 120°C.

Dietectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.The speed of this fan is 3350 RPM at 230 VAC/
60 Hz, and 2850 RPM at 220 VAC/50 Hz at zero static
pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. Model 76508 is
designed for operation on 198 to 242 VAC at 50 Hz, and
207 to 253 VAC at 60 Hz. The rated voltage is 220 VAC/
50 Hz, 230 VAC/60 Hz.

Power Rating. The power rating of this fan is 37 watts
at 230 VAC/60Hz, and 37 watts at 220 VAC/50 Hz, zero
static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +70°C at
230 VAC/60 Hz.

Acceleration. To achieve full speed at 230 VAC/60 Hz,
30 seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 70°C.

Safety Codes. This fan has Underwriters’ Laboratories,
Inc. Yellow Card Component Recognition No. E41168. It
is also CSA certified, VDE approved and is designed to
meet |IEC standards.
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MOUNTING DIMENSIONS
Please see Drawing 4, page 137 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 7656
6" Dia. All Metal
Shaded-Pole
Axial Fan

Dimensions
(in inches)

5.900 £ .030 ———
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FEATURES:

® Uni-housing design.

® UL recognized.

® VDE approved.

® Conforms to CSA and IEC standards.

® Precision ball bearing system.

® Long operating life without maintenance.
® 220/230 VAC, 50/60 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 7656 miniature
axial fan, intended for general ventilation purposes in
commercial and industrial electronic systems.

PERFORMANCE CHARACTERISTICS

Airflow. 230 VAC/60 Hz
240 cfm at O Static Pressure
220 cfm at .10 inch H,0
0 ¢fm at .68 inch H,0
{maximum static pressure)

220 VAC/50 Hz
205 cfm at O Static Pressure
180 cfm at .10 inch H20

0 cfm at .54 inch H,0
(maximum static pressure)

ACOUSTICAL CHARACTERISTICS

61 dB (A) at 230 VAC/60 Hz
56 dB (A) at 220 VAC/50 Hz
48 dB (SiL) at 230 VAC/60 Hz
45 dB (SIL) at 220 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum alloy, and is specifically designed for light-
weight, noiseless, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal, impulse-
welded to the rotor and aerodynamically contoured for
optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Leads. The leads are UL and CSA approved No.18 AWG
wire.

Bearing System. This fan has ball bearings designed
specifically for high temperature applications.

Lubrication. Model 7656 is lubricated within the
sealed bearing system by a special lubricant permitting
extended operation at elevated ambient temperatures.

Weight. Despite its all-metal construction, this fan
weighs only 38 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole motor, impedance
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001"” ineach
end plane.

Rotation. Counterclockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =6
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. Theinsulation classificationis 155°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.The speed of this fan is 3350 RPM at 230 VAC/
60 Hz, and 2850 RPM at 220 VAC/50 Hz at zero static
pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. Model 7656 is
designed for operation on 198 to 242 VAC at 50 Hz, and
207 to 253 VAC at 60 Hz. The rated voltage is 220 VAC/
50 Hz, 230 VAC/60 Hz.

Power Rating. The power rating of this fan is 36 watts
at 230 VAC/60Hz, and 35 watts at 220 VAC /50 Hz, zero
static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -40°C to +85°C at
230 VAC/60 Hz.

Acceleration. To achieve full speed at 230 VAC/60 Hz,
30 seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 72°C.

Safety Codes. This fan has Underwriters’ Laboratories,
Inc. Yellow Card Component Recognition No. E41168. it
is also VDE approved and is designed to meet CSA and
IEC standards.
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MOUNTING DIMENSIONS

Please see Drawing 4, page 137 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 85000

3"

All Metal

Shaded-Pole

Axia

| Fan

Dimensions

(in inches)

169 £ 0104>‘ L— \ — |<—.251,06
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125
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125
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FEATURES:

® VDE approved.

® UL recognized.

® CSA certified.

® Conforms to IEC safety specifications.

® Sleeve, broached sintered iron bearing
system.

® All-metal construction,

® 115 VAC, 50/60 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 8500D sub-
miniature axial fan, intended for general cooling pur-
poses in military, medical and industrial electronic
systems.

PERFORMANCE CHARACTERISTICS

Airflow. 115 VAC/860 Hz
40 cfm at O Static Pressure
30 cfm at .075 inch H,0
0 cfm at.225 inch H,0
(maximum static pressure)

115 VAC/50 Hz
33 cfm at O Static Pressure
13 c¢fm at .075 inch H20

0 cfm at.160 inch H,0
{(maximum static pressure)

ACOUSTICAL CHARACTERISTICS

35 dB (A)at 115 VAC/60 Hz
31 dB (A)at 115 VAC/50 Hz
27 dB (SIL) at 115 VAC/60 Hz
23 dB (SIL) at 115 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum or zinc alloy, and is specifically designed for
lightweight, low noise, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal, impuise-
welded to the rotor and aerodynamically contoured for
optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. 12-inch leads of No. 18 AWG insulated wi

Bearing System. The dual sleeve broached sintered iron
bearing system has a large oil felt reservoir between the
sleeve bearings in addition to a thrust bearing for in-
creased operational life in a horizontal plane installation.

Lubrication. Model 8500D is lubricated within the
bearing system by a special lubricant permitting extended
operation at elevated ambient temperatures. The lubri-
cant is guaranteed to -40°C.

Weight. Despite its all-metal construction, this fan
weighs only 17 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole motor, impedance
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001” in each
end plane.

Rotation. Counterclockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

insulation Resistance. The insulation resistance is =5

megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.The speed of this fan is 3250 RPM at 1156 VAC/
60Hz, and2750RPM at 115 VAC /50 Hz with horizontal
airflow and zero static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. This fan is designed
for operation on 105 to 125 VAC at a frequency of 60 Hz,
and 100 to 125 VAC at a frequency of 50 Hz. Its rated
voltage is 115 VAC.

Power Rating. The power rating of this fan is 12 watts
at 115 VAC/60 Hz, and 13.5 watts at 115 VAC/50 Hz,
with zero static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +70°C at
115 VAC/60 Hz.

Acceleration. To achieve full speed at 115 VAC, 30
seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 70°C.

Safety Codes. The Model 8500D has Underwriters’
Laboratories, Inc. Yellow Card Component Recognition
Number E41168. Itis also CSA certified, VDE approved
and conforms to IEC standards.
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MOUNTING DIMENSIONS

Please see Drawing 3, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 8500DP
3" All Metal
Shaded-Pole
Axial Fan

Dimensions
(in inches)

[——me—— 3,130 + 030

t— 2.815 + .010
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FEATURES:
5-year warranty.
VDE approved.
UL recognized.
CSA certified.
Conforms to |EC safety specifications.
Sleeve, broached sintered iron bearing
system. ‘
All-metal construction.
115 VAC, 50/60 Hz.

GENERAL DESCRIPTL@

This bulletin describes th
parameters of the PAMOT

similar to Model 8500D
possesses importa
tures for extended
highest reliability.

PENTAFLOW series fan
r roprietary design fea-
imized performance, and
ngly, Model 8500DP carries
inst defects in materials and

0O cfm at O Static Pressure
cfm at .075 inch H,0
0 cfm at .225 inch H,0
‘(maximum static pressure)

115 VAC/50 Hz
33 cfm at O Static Pressure
13 cfm at .075 inch H,0

0 cfm at .160 inch H,0
(maximum static pressure)

ACOUSTICAL CHARACTERISTICS

35 dB (A) at 115 VAC/60 Hz
31 dB(A) at 115 VAC/50 Hz
27 dB (SIL) at 115 VAC/60 Hz
23 dB (SIL) at 115 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum or zinc alloy, and is specifically designed for
lightweight, low noise, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal, impuise-
welded to the rotor and aerodynamically contoured for
optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Two leads of No. 18 AWG insulated wire.
Bearing System. The dual sleeve broached sintered iron
bearing system has alarge oil felt reservoir between the

sleeve bearings in addition to a thrust bearing for in-
creased operational life in a horizontal plane installation.



Lubrication. Model 8600DP is lubricated within the
bearing system by a special lubricant permitting extended
operation at elevated ambient temperatures. The lubri-
cant is guaranteed to -40°C.

Weight. Despite its all-metal construction, this fan
weighs only 17 ounces.

MOTOR

Basic Design. Inside-out, shaded-pole motor, impedance
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001"” ineach
end plane.

Rotation. Counterclockwise, facing the air discharge.
Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices

are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.The speed of this fan is 3250 RPM at 115 VAC/

60Hz, and 2750 RPM at 115 VAC/50 Hz with horizontal
airflow and zero static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. This fanisdesigned
for operation on 105 to 125 VAC at a frequency of 60 Hz,
and 100 to 125 VAC at a frequency of 50 Hz. Its rated
voltage is 115 VAC.

Power Rating. The power rating of this fan is 12 watts
at 115 VAC/60 Hz, and 13.5 watts at 115 VAC/50 Hz,
with zero static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +70°C at
115 VAC/60 Hz.

Acceleration. To achieve full speed at 115 VAC, 30
seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 70°C.

Safety Codes. The Model 8500 DP has Underwriters’
Laboratories, Inc. Yellow Card Component Recognition
Number E41168. ltis also CSA certified, VDE approved
and conforms to IEC standards.
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MOUNTING DIMENSIONS

Please see Drawing 3, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 8506D
35" All Metal
Shaded-Pole

Axial Fan

Dimensions
{in inches)

3.130 + .030

2815+ 010

3130 + 030 ———————|

[e— 1.500 + 030 —»
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FEATURES:

® VDE approved.

® UL recognized.

® Conforms to CSA and IEC safety
specifications.

@ Precision ball bearing system.

® All-metal construction.

® 115 VAC, 50/60 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 8506D sub-
miniature axial fan, intended for general cooling pur-
poses in military, medical and industrial electronic
systems.

PERFORMANCE CHARACTERISTICS

Airflow. 116 VAC/80 Hz
40 cfm at O Static Pressure
30 cfm at .075 inch H,0
0 cfm at.225 inch H,0
{maximum static pressure)

115 VAC/50 Hz
33 cfm at O Static Pressure
13 cfm at .075 inch H20

0 ¢fm at .160 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

36 dB (A) at 115 VAC/60 Hz

32 dB (A) at 115 VAC/50 Hz

28 dB (SIL) at 115 VAC/60 Hz -
24 dB (SIL) at 1156 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum or zinc alloy, and is specifically designed for
lightweight, low noise, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal, impulse-
welded to the rotor and aerodynamically contoured for
optimum pressure/ air delivery performance.

Finish. This fan is protected by a moisture resistant
btack finish.

Terminals. Two leads of No. 18 AWG insulated wire.

Bearing System. The precision ball bearing system
ensures long life in a high temperature environment and
provides maximum shock and vibration resistance.

Lubrication. Model 8506D is lubricated within the
sealed bearing system by a special lubricant permitting
extended operation at elevated ambient temperatures
of 86°C.

Woeight. Despite its ail-metal construction, this fan
weighs only 17 ounces.



MOTOR

Basic Design. inside-out, shaded-polie motor, impedance
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001” in each
end plane.

Rotation. Counterclockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5

megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 155°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.The speed of this fan is 3300 RPM at 115 VAC/

60 Hz, and 2800 RPM at 115 VAC/50 Hz with horizontal
airflow and zero static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. This fanis designed
for operation on 105 to 125 VAC at a frequency of 60 Hz,
and 100 to 125 VAC at a frequency of 50 Hz. Its rated
voltage is 115 VAC.

Power Rating. The power rating of this fan is 11.5 watts
at 115 VAC/60Hz, and 13 watts at 115 VAC/50 Hz, with
zero static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -40°C to +90°C at
115 VAC/60 Hz.

Acceleration. To achieve full speed at 115 VAC, 30
seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 72°C.

Safety Codes. The Model 8506D has Underwriters’
Laboratories, Inc. Yellow Card Component Recognition
Number E41168. It is also VDE approved and conforms
to IEC standards.
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MOUNTING DIMENSIONS

Please see Drawing 3, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.
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FEATURES:

® UL recognized.

® CSA certified.

® VDE approved.

® Conforms to IEC safety specifications.

@ Sleeve, broached sintered iron bearing
system.

® Ali-metal construction.

® 230 VAC, 60 Hz, 220 VAC, 50 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 8550D sub-
miniature axial fan, intended for general cooling pur-
poses in military, medical and industrial electronic
systems.

PERFORMANCE CHARACTERISTICS

Airflow. 230 VAC/60 Hz
40 cfm at O Static Pressure
30 cfm at .075 inch H,0
0 cfm at 225 inch H,0
{maximum static pressure)

220 VAC/50 Hz
33 cfm at O Static Pressure
13 cfm at .075 inch H20

0 cfm at 160 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

35 dB (A) at 230 VAC/60 Hz
31 dB (A) at 220 VAC/50 Hz
27 dB (SIL) at 230 VAC/60 HZ
23 dB (SIL) at 220 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum or zinc alloy, and is specifically designed for
lightweight, low noise, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal, impulse-
welded to the rotor and aerodynamically contoured for
optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Two leads of No. 18 AWG insulated wire.

Bearing System. The dual sleeve broached sintered iron
bearing system has a large oil feit reservoir between the
sleeve bearings in addition to a thrust bearing for in-
creased operational life in a horizontal plane installation.

Lubrication. Model 8550D is lubricated within the
bearing system by a special lubricant permitting extended
operation at elevated ambient temperatures. The lubri-
cant is guaranteed to -40°C.

Weight. Despite its all-metal construction, this fan
weighs only 17 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole motor, impedance
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001"” in each
end plane.

Rotation. Counterclockwise, facing the air discharge.
Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices

are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.The speed of this fan is 3250 RPM at 230 VAC/
60 Hz, and 2750 RPM at 220 VAC /50 Hz with horizontal
airflow and zero static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. This fan is designed
for operationon 19810242 VAC at afrequency of 50 Hz,
and 207 to 253 VAC at a frequency of 60 Hz. Its rated
voltage is 220/230 VAC.

Power Rating. The power rating of this fan is 13 watts

at 220 VAC/50 Hz, and 12.5 watts at 230 VAC/60 Hz,
with zero static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +70°C at
230 VAC/60 Hz.

Acceleration. To achieve full speed at 230 VAC, 30
seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 70°C.

Safety Codes. The Model 8550D has Underwriters’
Laboratories, Inc. Yellow Card Component Recognition
Number E41168. It is also CSA certified, VDE approved
and conforms to |IEC standards.
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MOUNTING DIMENSIONS

Please see Drawing 3, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 8556D
34" All Metal
Shaded-Pole

Axial Fan
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FEATURES:

® UL recognized.

® VDE approved.

® Conforms to CSA & IEC safety
specifications.

@ Precision ball bearing system.

@ All-metal construction.

® 230 VAC, 60 Hz, 220 VAC, 50 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 8556D sub-
miniature axial fan, intended for general cooling pur-
poses in military, medical and industrial electronic
systems.

PERFORMANCE CHARACTERISTICS

Airflow. 230 VAC/60 Hz
40 cfm at O Static Pressure
30 cfm at .075 inch H,0
0 cfm at.2256 inch H,0
{maximum static pressure}

220 VAC/50 Hz
33 cfm at O Static Pressure
13 ¢fm at .075 inch H20

0 cfm at 160 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

36 dB (A) at 230 VAC/60 Hz
32 dB (A) at 220 VAC/50 Hz
28 dB (SIL) at 230 VAC/60 Hz
24 dB (SIL) at 220 VAC/50 HZ

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi biock is made of die-cast
aluminum or zinc alloy, and is specifically designed for
lightweight, low noise, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal, impulse-
welded to the rotor and aerodynamically contoured for
optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Two leads of No. 18 AWG insulated wire.

Bearing System. The precision ball bearing system
ensures long life in a high-temperature environment
and provides maximum shock and vibration resistance.

Lubrication. Model 8556D is lubricated within the
sealed bearing system by a special lubricant permitting
extended operation at elevated ambient temperatures.
The lubricant is guaranteed to -40°C.

Woeight. Despite its all-metal construction, this fan
weighs only 17 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole motor, impedance
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001" in each
end plane.

Rotation. Counterclockwise, facing the air discharge.
Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 165°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.
Speed.The speed of this fan is 3300 RPM at 230 VAC/
60Hz, and 2800 RPM at 220 VAC/50 Hz with horizontal
airflow and zero static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. This fan is designed
for operation on 198 t0 242 VAC at a frequency of 50 Hz,
and 207 to 253 VAC at a frequency of 60 Hz. its rated
voitage is 220/230 VAC.

Power Rating. The power rating of this fan is 12.5 watts
at220VAC/50QHz, and 12 watts at 230 VAC/60 Hz, with
zero static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -40°C to +30°C at
230 VAC/60 Hz.

Acceleration. To achieve full speed at 230 VAC, 30
seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 72°C.

Safety Codes. The Model 8556D has Underwriters’
Laboratories, Inc. Yellow Card Component Recognition
Number E41168. Itis also VDE approved and conforms
to CSA and |IEC standards.
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MOUNTING DIMENSIONS

Please see Drawing 3, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 8800D
34" All Metal
Shaded-Pole

Axial Fan

Dimensions
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FEATURES:

® VDE approved.

® UL recognized.

® CSA certified.

® Conforms to IEC safety specifications.

® Sleeve, broached sintered iron bearing
system.

@ All-metal construction.

® 115 VAC, 50/60 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 8800D sub-
miniature axial fan, intended for general cooling pur-
poses in military, medical and industrial electronic
systems.

PERFORMANCE CHARACTERISTICS

Airflow. 115 VAC/60 Hz
27 cfm at O Static Pressure
20 cfm at .05 inch H,0
Ocfm at .14 inch H,0
(maximum static pressure)

115 VAC/50 Hz
22 cfm at O Static Pressure
12 cfm at .05 inch H20

O cfm at.10 inch H,0
{maximum static pressure)

ACOUSTICAL CHARACTERISTICS

30 dB (A) at 115 VAC/60 Hz
26 dB (A} at 115 VAC/50 Hz
21 dB (SIL) at 1156 VAC/60 Hz
18 dB (SIL) at 115 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum or zinc alloy, and is specifically designed for
lightweight, low noise, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are all-metal, impulse-
welded to the rotor and aerodynamically contoured for
optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Terminals. Two leads of No. 18 AWG insulated wire.

Bearing System. The dual sleeve broached sintered iron
bearing system has a large oil felt reservoir between the
sleeve bearings in addition to a thrust bearing for in-
creased operational life in a horizontal plane instaliation.

Lubrication. Model 8800D is lubricated within the
bearing system by a special lubricant permitting extended
operation at elevated ambient temperatures. The lubri-
cant is guaranteed to -40°C.

Waeight. Despite its all-metal construction, this fan
weighs only 17 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole motor, impedance
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001"” in each
end plane.

Rotation. Counterclockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classificationis 120°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed.The speed of this fan is 2650 RPM at 115 VAC/
60Hz, and 2150 RPMat 115 VAC/50Hz with horizontal
airflow and zero static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. This fan is designed
for operation on 105 to 125 VAC at a frequency of 60 Hz,
and 100 to 125 VAC at a frequency of 50 Hz. Its rated
voltage is 115 VAC.

Power Rating. The power rating of this fan is 12.5 watts

at 115 VAC/60Hz, and 14 watts at 115 VAC/50Hz, with
zero static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +70°C at
115 VAC/60Hz.

Acceleration. To achieve full speed at 115 VAC, 30
seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 70°C.

Safety Codes. The Model 8800D has Underwriters’
Laboratories, Inc. Yellow Card Component Recognition
Number E41168. It is also CSA certified, VDE approved
and conforms to IEC standards.
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MOUNTING DIMENSIONS

Please see Drawing 3, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.



Model 8850D
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Axial Fan
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FEATURES:

® VDE approved.

® UL recognized.

® CSA certified.

® Conforms to IEC specifications.

® Sleeve, broached sintered iron bearing
system.

® All-metal construction.

® 230 VAC, 60 Hz; 220 VAC, 50 Hz.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model 8850 D sub-
miniature axial fan, intended for general cooling pur-
poses in military, medical and industrial electronic
systems.

PERFORMANCE CHARACTERISTICS

Airflow. 230 VAC/60 Hz
27 cfm at O Static Pressure
20 cfm at .05 inch H,0
O cfm at.14 inch H,0
(maximum static pressure)

220 VAC/50 Hz

22 cfm at O Static Pressure

12 ¢fm at .05 inch H20
Ocfmat.10 inch H,0

(maximum static pressure)

ACOUSTICAL CHARACTERISTICS

30 dB (A) at 230 VAC/60 Hz
25 dB (A) at 220 VAC/50 Hz
21 dB (SIL) at 230 VAC/60 Hz
18 dB (SIL) at 220 VAC/50 Hz

MECHANICAL CHARACTERISTICS

Venturi Block. The venturi block is made of die-cast
aluminum or zinc alloy, and is specifically designed for
lightweight, low noise, efficient airflow and rapid heat
dissipation.

Impeller. The impeller blades are aII-metaI,‘impuIse-
welded to the rotor and aerodynamically contoured for
optimum pressure/air delivery performance.

Finish. This fan is protected by a moisture resistant
black finish.

Leads. Two leads of No. 18 AWG insulated wire.

Bearing System. The dual sleeve broached sintered iron
bearing system has a large oil felt reservoir between the
sleeve bearings in addition to a thrust bearing for in-
creased operational life in a horizontal plane installation.

Lubrication. Model 8850D is lubricated within the
bearing system by a special lubricant permitting extended
operation at elevated ambient temperatures. The lubri-
cant is guaranteed to -40°C.

Weight. Despite its all-metal construction, this fan
weighs only 17 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole motor, impedance
protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001"” in each
end plane. .

Rotation. Counterclockwise, facing the air discharge.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sleeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classification is 120°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% relative humidity.

Speed. The speedof this fan is 2550 RPM at 230 VAC/
60 Hz, and 2150 RPM at 220 VAC/50 Hz with horizontal
airflow and zero static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage and Frequency. Thisfanis designed
for operation on 198 to 242 VAC at a frequency of 50 Hz,
and 207 to 263 VAC at a frequency of 60 Hz. its rated
voltage is 220/230 VAC.

Power Rating. The power rating of this fan is 13 watts
at 220 VAC/50 Hz, and 12.5 watts at 230 VAC/60 Hz,
with zero static pressure. ’

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +70°C at
230 VAC/60 Hz.

Acceleration. To achieve full speed at 230 VAC, 30
seconds maximum.

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this fan is 20,000
hours at 70°C.

Safety Codes. The Model 8850D has Underwriters’
Laboratories, inc. Yellow Card Component Recognition
Number E41168. Itis also CSA certified, VDE approved
and conforms to IEC standards.
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MOUNTING DIMENSIONS

Please see Drawing 3, page 136 of this catalog.

ACCESSORIES

PAMOTOR offers a full line of accessory items for its
fans. Please refer to pages 140-141 of this catalog.
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Model RL90-18/00
434" Radial Blower

Dimensions
{(in inches)
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FEATURES:

® UL recognized.

® VDE approved.

® Conforms to CSA and IEC standards.
® Perfect for spot cooling.

® 115 VAC, 50/60 Hz.

® Sleeve, broached sintered iron bearing
system.

GENERAL DESCRIPTION

This bulletin describes the electrical and mechanical
parameters of the PAMOTOR Model RL 90-18/00 mini-
ature radial blower, intended for general cooling pur-
poses in military, medical and industrial electronic
systems.

PERFORMANCE CHARACTERISTICS

Airflow. 115 VAC/60 Hz

25 cfm at O Static Pressure
23 c¢fm at .10 inch H,0

0 cfm at .52 inch H,0
(maximum static pressure)
115 VAC/50 Hz
24 cfm Free Air
22 cfm at .10 inch H20

0 cfm at .38 inch H,0
(maximum static pressure)

ACOUSTICAL CHARACTERISTICS

56 db(A) at 115 VAC/60 Hz
45 dB (SiL) at 115 VAC/60 Hz

MECHANICAL CHARACTERISTICS

Construction. The housing is polycarbonate. The
mounting plate is steel and the fan wheel is polyamide.

Impeller. Impeller blades are fitted to the rotor and
aerodynamically contoured for optimum pressure/air
delivery performance.

Terminals. Two leads (12.25” + 5" Ig) of No. 18 AWG
insulated wire.

Bearing Assembly. The dual-sleeve broached sintered
iron bearing system has a large oil-felt reservoir between
the sleeve bearings.

Lubrication. Model RL 90-18/00 is lubricated within
the bearing system by a special lubricant permitting
extended operation at elevated ambient temperatures.
The tubricant is guaranteed to -40°C.

Woeight. Model RL 90-18/00 weighs only 23 ounces.



MOTOR

Basic Design. Inside-out, shaded-pole type motor,
impedance protected.

Rotor Balance. The rotor is dynamically balanced to a
maximum shift of the center of gravity of .0001" in each
end plane.

Rotation. Clockwise, facing rotor side.

Windings and Splices. The windings are treated with
high-temperature varnish and baked at 130°C. Splices
are also treated with high-temperature varnish and are
further insulated with individual sieeving.

Stator Protection. Stator laminations are treated
with high-temperature varnish for protection against
deterioration.

Insulation Resistance. The insulation resistance is =5
megohms measured at 500 VDC after 48 hours humidity
storage.

Insulation Class. The insulation classification is 120°C.

Dielectric Strength. This fan will withstand 1650 VAC
RMS for one second at 20° C and 40% reiative humidity.

Speed. The speed of Model RL 90-18/00 is 2730 RPM

at 115 VAC/60 Hz, and 2620 RPM at 1156 VAC/50 Hz
at zero static pressure.

ELECTRICAL CHARACTERISTICS

Operating Voltage. The rated voltage of the RL 90-
18/00 is 115 VAC 50/60 Hz. The voltage range is
100-125 VAC at 50 Hz and 105-125 VAC at 60 Hz.

Power Rating. The power rating of this blower is
20 Watts at 115 VAC/60 Hz with zero static pressure.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature Range. This fan is designed to
operate over a temperature range of -10°C to +565°C at
115 VAC/60 Hz.

Acceleration. To achieve full speed at 115 VAC/60 Hz,
30 seconds maximum..

QUALITY VERIFICATION

Life Expectancy. The life expectancy of this blower is
20,000 hours at 55°C.

Safety Codes. This blower has Underwriters’ Labora-
tories, Inc. Yellow Card Component Recognition No.
E41168. It is also VDE approved and conforms to CSA
and |IEC standards.
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Cross

Reference
Directory

Competitor’s
Model No.

MODEL W2S075

W28075-AA11-17
W2S075-AA11-16
W25075-AA13-17
W25075-AA13-16
W2S5075-AD11-17
W25075-AD11-16
W2S075-AD13-17
W25075-AD13-16

MODEL W2s108

W2S108-AA03-17
W25108-AA03-16
W2S108-AA01-17
W2S108-AA01-16

MODEL W28107

W25107-AA15-39
W25107-AA15-13
W2S107-AA01-39
W25107-AA01-13
W25107-AB07-39
W2S107-AB07-13
W25107-AB05-39
W25107-AB05-13

MODEL W2G107

W2G107-AA01-02
W2G107-AA01-01
W2G107-AA03-02
W2G107-AA03-01

MODEL wW2s130

W25130-AA25-25
W2S5130-AA03-25

MODEL W2E142

W2E142-BB05-16
W2E142-BB01-16

Nearest
PAMOTOR
Equivalent

8500D, 8500DP
8506D
8550D
856560
8800D
8800D
8850D
88500

25008
25008
25508
25608

4600X
4606X
4650X
4656X
4800X
4800X
4850X
4850X

4112GX
4112X, 4112KX
4124GX
4124X, 4124KX

7606
7656

7606
7656

ETRI

Competitor's
Model No.

MODEL 125

126XL.-2282
125XL-2281
1261.G-2282
125L.G-2281
126XR-2282
126XR-2281
125XL-282
126X 1-281
125L.G-282
125LG-281
125XR-282
1256XR-281

MODEL 126

126LH-2182
126LH-2181
126L.J-2182
126LJ-2181
126LF-2182
126LF-2181
126L.H-182
126LH-181
126LJ-182
126LJ-181
126LF-182
126LF-181

MODEL 129

129X1.-2282
129X1-2281
129LG-2282
129L.G-2281
129XR-2282
129XR-2281
129XL-282
129XL-281
1291.G-282
1291.G-281
129XR-282
129XR-281

MODEL 141

141LV-2282
141LV-2281
141L7-2282
141LT-2281

Nearest
PAMOTOR
Equivalent

4800X
4850X
4800X
4850X
4600X, 4600XP
4650X
4800X
4850X
4606X
4656X
4606X
4656X

8800D
8850D
88000
8850D
8500D, 8500DP
8550D
8800D
8850D
8800D
8850D
8506D
8556D

4800X
4850X
4800X
4850X
4600X, 4600XP
4650X
4800X
4850X
4606X
4656X
4606X
4656X

4800X
4850X
4800X
4850X

ETRI (contda.)

Competitor’s
Model No.

Nearest
PAMOTOR
Equivalent

MODEL 141 (cont'd.)

1411.S-2282
141L5-2281
141LV-282
141LV-281
141LT7-282
141LT-281
141LS-282
141LS-281

MODEL 144

1441.V-2282
1441.Vv-2281
1441L.T-2282
144L.7-2281
1441L.5-2282
144L5-2281
1441LV-282
1441.V-281
144L.T-282
144L7-281
144L.5-282
144L.5-281

MODEL 148

148VK-282
148VK-281
148VE-282
148VE-281
148VP-282
148VP-281

Howard

Competitor’s
Model No.

MINI CYCLOHM

3-15-1300
3-15-1301
CYCLOHM

3-15-3450
3-15-3451

4600X, 4600XP
4650X
4800X
4850X
4800X
4850X
4606X
4656X

4800X
4850X
4800X
4850X
4600X, 4600XP
4650X
4800X
4850X
4800X
4850X
48606X
4656X

6008S, 7606
605885, 7656
60088, 7606
60585, 7656
6008S, 7606
60588, 7656

Nearest
PAMOTOR
Equivalent

8800D
8850D

4600X, 4600XP
4650X

Nearest PAMOTOR equivalent is listed in ail cases. However, some mechanical and electrical differences may exist

between PAMOTOR and competitive fans. Please consult catalog or factory for more specific data.
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Howard (cont'd.)

Nearest
Competitor’s PAMOTOR
Model No. Equivalent
CYCLOHM (cont'd.)
3-15-2450 4800X
3-15-2452 4850X
3-15-2455 4800X
3-15-2460 4850X
3-15-2470 4800X
3-15-2475 4800X
3-15-2476 4800X
3-15-2477 4800X
3-15-4466 4650X
3-15-4467 4600X, 4600XP
3-15-4468 4650X
3-15-4469 4600X, 4600XP
3-15-4474 4650X
3-15-4475 4600X, 4600XP
3-15-4476 4650X
3-15-4477 4600X, 4600XP

MAXI-CYCLOHM

3-15-5601 6008S, 7606
3-15-5800 6008S, 7606
3-15-56602 6058S, 7656
3-15-5801 60658S, 7656
BLOWERS

3-15-2804 RLS0-18/00
3-15-2818 RL90-18/00

Nearest

Competitor’s PAMOTOR
Model No. Equivalent

BOXER - Ball Bearing

BS2107FL-1000 4606X
BS2107FL-1070 4606X
BS2107FL-1006 4656X

BOXER - Sleeve Bearing
(Grand Prix)

WS2107FL-1000
WS2107FL-1070
WS2107FL-1006

4600X, 4600XP
4600X, 4600XP
4650X

IMC {cont'd.)

Competitor’s
Model No.

SUPER BOXER

BS2107F-1110
BS2107FL-3110
WS2107F-1110
WS2107FL-3110

Nearest
PAMOTOR
Equivalent

4606X
4656X
4600X, 4600XP
4650X

DC BOXER

BS2107F-12 4112X
BS2107F-24 4124X
WS2107F-12 4112GX
WS2107F-24 4124GX
LOW SPEED BOXER
WS2107FL-1072 4800X
WS2107F L-1002 4800X
WS2107F-1009 4800X
WS2107FL-1010 4850X

PEWEE BOXER

AS116AAAS (T)
AS230AAAS (T)
AB115AAAS (T}
AB230AAAS (T)
AS115AAES (L}
AS230AAES (L)
AB115AAES (L)
AB230AAES (L)
AS115ABAS (T)
AS230ABAS (T)
AB115ABAS (T)
AB230ABAS (T)
AS115ABES (L)
AS230ABES (L)
AB115ABES (L)
AB230ABES (L)
PBS2107FL-1000
PWS2107FL-1000
PWS2107FL-1003
PBS2107FL-1003
PBS2142FL-M

PBS2142FL-6M

PWS2107FL-3

PWS2142FL-M

PWS2142FL-6M

PWS2142FL-2M

PWS2142FL-9M

85000, 8600D0P
8550D
8506D
8556D
8500D
8550D
8506D
86560
8500D, 8500DP
8550D
8506D
8556D
8500D, 8500DP
8550D
8606D
85560
85060
85000, 8500DP
86500
8556D
8506D
8556D
8650D
8500D, 8500DP
8550D
8800D
8800D

|MC (cont'd.)

Nearest
Competitor'’s PAMOTOR
Model No. Equivalent
LOW SPEED PEWEE BOXER
AS115ACAS (T) 8800D
AS230ACAS (T) 8850D
AS1T15ACES (L) 8800D
AS230ACES (L) 8850D
AS115ADAS (T) 8800D
AS115ADES (L) 8850D
PWS2107FL-1002 8800D
PWS2142FL-9M 8800D
FULMAR
FULMAR 10 6008S, 7606
FULMAR 20 6058S, 7656
Rotron

Nearest
Competitor’s PAMOTOR
Model No. Equivalent
MUFFIN DC
MD12B1 (L) 4112X, 4112KX
MD24B1 (L) 4124X,4124KX
mMD48B1 (L) 4148X
MD12B2 (T) 4112X, 4112KX
MD24B2 (T) 4124X, 4124KX
MD48B2 (T) 4148X
SPRITE DC
SD12B1 (L) 8112, 8112K
SD24B1 (L) 8124, 8124K
SD48B1 (L) 8148
SD12B2 (T) 8112, 8112K
SD24B2 (T) 8124, 8124K
SD48B2 (T) 8148
SCAMP DC
SCc12A1 8112G
PATRIOT DC
PD24B1 6124
PD48B1 6148
PD24B2 6124
PD48B2 6148

Nearest PAMOTOR equivalent is listed in all cases. However, some mechanical and electrical differences may exist
between PAMOTOR and competitive fans. Please consult catalog or factory for more specific data.

135



Rotron (cont'd.)

Nearest
Competitor’s PAMOTOR
Model No. Equivalent
SPRITE
SU2A1 (L) 8500D, 8500DP
SU3A1 (L) 8550D
SuU2B1 (L) 8506D
sSu3B1 (L) 8556D
sU2G1 (L) 85000, 8500DP
SU3G1T (L) 8550D
SU2H1T (L) 8506D
SU3H1 (L) 8556D
SU2E1 (L) 8800D
SU3E1T (L) 8850D
su2Cc1 (L) 8800D
SU2A1Y (L) 8500D, 8500DP
SU3A1Y (L) 8550D
SU2B1Y (L) 8506D
SU3B1Y (L) 8556D
SU2G1Y (L) 8500D, 8500DP
SU3G1Y (L) 8550D
SU2H1Y (L) 8506D
SU3H1Y (L) 8556D
SU2E1Y (L) 8800D
SU3E1Y (L) 8850D
su2c1y (L) 8800D
SU2A5 (T) 8500D, 8500DP
SU3A5 (T) 8550D
suU2B5 (T) 8506D
Su3B5 (T) 8556D
SU2G5 (T) 8500D, 8500DP
SU3G5 (T) 8550D
SU2H5 (T) 8506D
SU3HS5 (T) 8556D
SU2ES (T) 8800D
SU3ES (T) 8850D
SU2C5 (T) 8800D
SU2E6 (L) 8800D
SU3E6 (L) 8850D
suU2Ce (L) 8800D
SU2EBY (L) 8800D
SU3EBY (L) 8850D
su2ceyY (L) 8800D
SU2A7 (L) 8500D, 8500DP
SU3A7 (L) 8550D
SU2E7 (L) 8800D
SU3E7 (L) 8850D
SuU2C7 (L) 8800D
SU2A7Y (L) 8500D, 8500DP
SU3A7Y (L) 8550D
SU2E7Y (L) 8800D

Rotron (contd.)

Nearest
Competitor’s PAMOTOR
Model No. Equivalent
SPRITE (cont'd.)
SU3E7Y (L) 8850D
SU2C7Y (L) 8800D
MUFFIN
MU2A1 4600X, 4600XP
MU2B1 4606X
MU3A1 4650X
MuU3B1 4656X
MUFFIN XL
MX2A3 4600X, 4600XP
MX3A3 4650X
MX2B3 4606X
MX3B3 4656X
MX2A1 4600X, 4600XP
MX3A1 4650X
MX2A3Y 4600X, 4600XP
MX3A3Y 4650X
MX2B3Y 4606X
MX3B3Y 4656X
MX2A1Y 4600X, 4600XP
MX3A1Y 4656X
WHISPER
WR2A1 4800X
WR2M1 4800X
WR2H1 4800X
WR3A1 4850X
WR3H1 4850X
WHISPER XL
WX2A1 4800X
WX2M1 4800X
WX2H1 4800X
WX3M1 4850X
WX3H1 4850X
WX2A1Y 4800X
WXx2m1y 4800X
WX2H1Y 4800X
WX3M1Y 4850X
WX3H1Y 4850X
BISCUIT
BT2A1 RL90-18/00

Rotron (contd.)

Nearest
Competitor’s PAMOTOR
Model No. Equivalent
PATRIOT
PT2B3 6008S, 7606
PT7783 6058S, 7656
MAJOR
MR2B3 6008S, 7606
MR77B3 6058S, 7656
HI-LO 4715
4715S055RA01A 4800X
4715S065RA01A 4800X
4715S075RA01A 4800X
4715S085RA01A 4800X
4715S108RA01A 4600X, 4600XP
4715B108RAD1A  4606X
4715S115RA01A 4600X, 4600XP
4715B115RA01A  4606X
47155066RA02A 4850X
4715S075RA02A 4850X
4715S085RA02A 4850X
4715S108RA02A 4650X
4715B108RA02A  4656X
4715S115RA02A 4650X
4715B115RA02A  4656X
Torin

Nearest
Competitor's PAMOTOR
Model No. Equivalent
TA300 SERIES
A30473-10 (T) 8500D, 8500DP
A30473-20 (L) 8500D, 8500DP
A30475-10 (T) 8550D
A30475-20 (L) 8550D
A30477-10 (T) 8506D
A30477-20 (L) 8506D
A30479-10 (T) 8556D
A30479-20 (L) 8556D

TA300 SLIMLINE SERIES

A31434-10 8800D
A31434-20 8800D

Nearest PAMOTOR equivalent is listed in all cases. However, some mechanical and electrical differences may exist
between PAMOTOR and competitive fans. Please consult catalog or factory for more specific data.
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Torin (cont'd.)

Nearest
Competitor’s PAMOTOR
Model No. Equivalent

TA300S SERIES

A31022-10 (T)
A31022-20 (L)

8500D, 8500DP
8500D, 8500DP

A31137-10 (T) 8550D
A31137-20 (L) 8550D
A31136-10 (T) 8506D
A31136-20 (L) 8506D
A31138-10 (T} 8556D
A31138-20 (L) 8556D
A30716-10 (T) 88000
A30716-20 (L) 8800D
A30717-10 (T) 8800D
A30717-20 (L) 8800D
TA450 SERIES
A30108-10 4600X, 4600XP
A28678-10 4650X
A30122-10 4606X
A30135-10 4656X
TAA450 SLIMLINE SERIES
A31383-10 4800X
A31383-20 4800X
A31384-10 4850X
A31384-20 4850X
TAA450S SERIES
A30390-10 4800X
A30426-10 4850X
A30443-10 4800X
A30444-10 4850X
A30769-10 4800X

TA450S SERIES (cont'd.)

A30925-10 4850X
A30926-10 4800X
A30927-10 4850X
TA600 SERIES

A30318-10 6008S, 7606
A30322-10 6058S, 7656
TA225 DC SERIES

A31390 812

A31391 814

Torin (contd.)

Competitor's
Model No.

Nearest
PAMOTOR
Equivalent

TA300 DC SERIES

A31437
A31436

8112,8112K
8124, 8124K

TA350 DC SERIES

A31394-

3124F

TA450 DC SERIES

A31397

Toyo

Competitor’s
Model No.

MODEL TF120

TF120115A
TF120230A
TF120115AH
TF120230AH
TF120115AL
TF120230AL
TF120115AW
TF120230AW
TF120115AHW
TF120230AHW

4124F

Nearest
PAMOTOR
Equivalent

4606X
4656X
4806X
4656X
4800X
4850X
4606X
4656X
4606X
4656X

MODEL TF120 (cont'd.)

TF120115ALW
TF120230ALW
TF120115RA
TF120230RA
TF120115RAL
TF120230RAL
TF120115RXAW
TF120230RXAW
TF120115UAL
TF120230UAL

4800X
4850X
4606X
4656X
4800X
4850X
4606X
4656X
4800X
4850X

Toyo (cont'd.)

Competitor's
Model No.

MODEL TF80

TF80115A
TF80230A
TF80116AW
TF80230AW
TF80115RAW
TF80230RAW
TF80115RALW

‘TF80230RALW

TFB80115RXAW
TFB0230RXAW

MODEL TFD80

TFD8012BA
TFD8024BA
TFDBO12RA
TFD8024RA

Nearest
PAMOTOR
Equivalent

8506D
8556D
8506D
8556D
8506D
8556D
8800D
8850D
8506D
8556D

8112, 8112K
8124, 8124K
8112, 8112K
8124, 8124K

Nearest PAMOTOR equivalent is listed in all cases. However, some mechanical and electrical differences may exist

between PAMOTOR and competitive fans. Please consult catalog or factory for more specific data.
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Mounting Dimensions

Drawing 2.

Drawing 1.
[ 4330 4567
4.126 +.008 4¢<— 4.126 +.008
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o g g b2 g " 4124x
< b 4124GX
4124KX
}// 4148X
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Drawing 4.

Drawing 5.
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7606 6058S
7650S 6124
7656 6148
_.| .177 +.005 DIA
—.177 +.008 DIA
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Fan Accessories Guide

FAN
MODEL
NUMBER

ACCESSORY PART NUMBER

5501

BRACKETS
(PAIR)

5502
FILTER

5503
FRAMEWORK
AND
SCREEN

5504
FINGER
GUARD
medium

55056
PLUG
AND
CORD

5506
FINGER
GUARD

large

5608

FINGER
GUARD

small

812

~§14"

..900

95‘0 e

'970T

9717TR

25008

25508

3124F

| 4105GX |

| 4112X
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4124x
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4148X
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4600XP
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H H H
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‘ Part No. 5502
H FILTER
F a “ A c c e s s 0 r' e s A general purpose filter which prevents ingress of coarse

dirtinto equipment. The light-alloy sheet frame supports
a woven mesh element.

Part No. 5501
BRACKETS

Supplied in pairs.

45

=
H
3

&

% (; RH
Jg_' _-.13 .|",34|| 2 pllan ) x}\] : @
- m‘“’%"“ ’| I’“ 22 i &.'5 413 (SOUAHE)—J 08

o5 e 4.68 (SQUARE) — & a8

|

Part No. 56503

FRAMEWORK AND SCREEN P
Can be used as finger guard or debris guard where ¢
appearance is important. The attractive finish makes
additional treatment unnecessary. o @
[ SUUUR— ]
Instaliation is as follows: "<
1. Cut out aperture in panel to dimensions given in
illustration, and drill four holes in positions shown. 10 I
2. Pre-assemble fan with 2 brackets, Part No. 5501. 14 + 006 4
3. Install fan with brackets into cutout, locating brackets Lﬁ 494
with pre-drilled holes in panel, and secure. 553+ 03 —™
4. Part No. 5503 is now secured by engaging the spring
clips onto the projecting prongs of brackets 5501.
ayDMER'S PANEL ’}STOMER'SFANH
FRAMEWORK
o
ssor ] —[:
BRACKET™| ;_ 5501 —
— BRACKET
H
5502 —1
FILTER
L o
[~
WITHOUT FILTER WITH FILTER
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Part No. 5503/5502
FRAMEWORKAND SCREENWITH FILTER

A combination of 56503 and 5502 offers increased
filtration of intake air. Installation is the same as for
5503, with the addition of filter element 5502 fitted
between fan and screen 5503. If round-head screws
are used to secure brackets 5501 to the fan flanges,
5502 may be located by positioning the countersunk
“dimples’ over the heads of these screws, andretention
is then effected when the screen is clipped into place.
Removal for cleaning, and replacement afterwards, is
a simple puli-off, push-on operation.

Flap
Mounting Panel

Fan

Part No. 5504

FINGER GUARD — medium

Constructed of C1010 wire, spot welded and nickel
chrome plated. Conforms to UL 1/4" dia. plug gauge
test. Slightly increases noise level of fan when used.
Can be fitted to either side of fan.

- 412 £ .02

223 REF.
= 45° TYP. r

7'[’ -

455 + .02 DIA.

190 + 02DIA.
4 HOLES 561D

Part No. 5505
PLUG AND CORD

Plug and Cord assembly with integrally molded leads
24 inches long. For six inch leads, order Part No. 5505-6.
Sleeved with black P.V.C., No. 18 AWG insuiated wire.

I A ———)

o=
— P
L

_t

=

28

A = 5505 24 Inches; 5505-6 6 Inches

Part No. 5506
FINGER GUARD — large

Constructed of steel wire, spot welded and zinc coated.

p——— 838+ 01 —
319+ .02+ —<’
o DOeE

]‘ T
R BRI

10 +.10 (2X)

.26 DIA. OUTER DIA. .50 03 —02 (2X)
.04 + 005 0.18 THICK
THICK STEEL

Part No. 56508
FINGER GUARD — small
Similar to, but smaller than 5504.

281+ .02
194 REF.
1.406 50 TYP. ;’

o

2 £
o~ - Q
e ~
L]
o .
= H
~ ]
-
L +.i

ot .18

180+ .02 DIA. o

4 HOLES

.56 10



Distributors

1 NORTHERN CALIFORNIA,
NEVADA AND HAWALII

ABACUS ELECTRONICS CO., INC
1145 Terra Bella Avenue

Mountain View, CA 94043

{415) 961-1500

TWX 910-379-6936

ALLIED ELECTRONICS
2446 Pratt Avenue
Hayward, CA 94544
(415) 487-5250

JACK C. ARBUCKLE COMPANY
2050 H Street

Fresno, CA 93721

(209) 264-6554

DUNLAP ELECTRONICS
915 North B’ Street
Sacramento, CA 95814
{916) 444-8070

HONOLULU ELECTRONICS
819 Keeaumoku Street
Honolulu, Hi 96814

(808) 949-5564

QUEMENT ELECTRONICS
1000 South Bascom

San Jose, CA 95150

(408) 998-56900

RATEL ELECTRONICS
2717 North First Street
San Jose, CA 95134
(408) 946-4300

TWX 910-338-7334

SACRAMENTO ELECTRONICS
1219 S Street

Sacramento, CA 95814

(916) 441-4821

WALTRONIC SALES
3350 Scott Boulevard
Building 4

Santa Clara, CA 95051
(408) 727-1200

WYLE LABORATORIES, EMG
3000 Bowers Avenue

Santa Clara, CA 95051

(408) 727-2500

TWX 910-338-0541/0296

WYLE LABORATORIES, EMG
11151 Sun Center Drive
Rancho Cordova, CA 95670
(916) 638-5282

ZACK ELECTRONICS
654 High Street

Palo Alto, CA 94301
(415) 326-5432

TWX 910-373-1185

2 SOUTHERN CALIFORNIA
Except San Diego County

HURLEY ELECTRONICS
2101 North Fairview
Santa Ana, CA 92706
(714) 971-2992

NESCO

7110 Gerald Avenue
Van Nuys, CA 91406
(818) 781-0505
(800) 423-2644
(800) 232-2188
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®

NEW MEXICO

NEWARK ELECTRONICS
4747 West Century Boulevard
Inglewood, CA 90304

(213) 678-0441

TELEX 66-3518

RATEL ELECTRONICS
1791 Reynolds Avenue
Irvine, CA 92714

(714) 768-0855

RPS ELECTRONICS

6230 Descanso Avenue

Buena Park, CA 90620

(714) 521-5230 or (213) 744-0355

WYLE LABORATORIES, EMG
124 Maryland Street

El Segundo, CA 90245

(213) 322-8100

TWX 910-348-7111

TELEX 182526

WYLE LABORATORIES, EMG
17872 Cowan Avenue

Irvine, CA 92714

{714) 863-9953

TWX 910-595-1572

3 PACIFIC NORTHWEST

RADAR ELECTRIC COMPANY
168 Western Avenue West
Seattle, WA 98119

(206) 282-2511

TWX 910-444-2052

RADAR ELECTRIC COMPANY
704 Southeast Washington
Portland, OR 97214

(503) 232-3404

UNITED RADIO SUPPLY
P.O. Box 14040
Portland, OR 97214

123 Northeast 7th Avenue
Portland, OR 97232

(503) 233-7151

TWX 910-464-4764

WYLE LABORATORIES, EMG
1750 132nd Avenue, N.E.
Bellevue, WA 98005

(206) 453-8300

TWX 910-443-2526

144

.

WYLE LABORATORIES, EMG
5289 N.E. Elam Young Parkway
Bldg. E-100 .

Hilisboro, OR 97124

{503} 6406000

ARIZONA & CLARK COUNTY,
NEVADA

ELECTRONIC PARTS COMPANY
4021 North 31st Avenue

Phoenix, AZ 85017

(602) 277-7281

INLAND ELECTRONIC SUPPLY
CO., INC.
3380 East Ajo Way

Tucson, AZ 85713

(602) 294-2628

WALTRONIC SALES

637 South 48th Street, Suite 101
Tempe, AZ 85282

(602) 967-1020

WYLE LABORATORIES, EMG
8156 North 24th Avenue
Phoenix, AZ 85021

(602) 249-2232

TWX 910-951-4282

NEW MEXICO AND WEST TEXAS

ELECTRONIC PARTS COMPANY
2620 Rhode Island Street, N.E.
Albuquerque, NM 87110

(505) 2936161

IDEAL INDUSTRIAL ELECTRONIC
SUPPLY, INC.

1031 Hawkins Boulevard

El Paso, TX 79816

(915) 7796647

MIDLAND SPECIALTY COMPANY
P.O. Box 3039
El Paso, TX 79923

2235 Wyoming Avenue
El Paso, TX 79903
(915) 533-9555

WALKER ELECTRONIC SUPPLY CO.
P.O. Drawer 25343

Albuquerque, NM 87125

{505) 883-2992



