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INTRODUCTION

The VAROFOIL fan is a sophisticated energy saving machine.
Please follow the instructions given in this manual, they are for
your benefit and to omit them may result in unsatisfactory service.
A properly installed, commissioned and maintained VAROFOIL fan
will normally give many years of trouble-free service.

Additional information or guidance is available from American
Fan/Woods or their representatives.
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2.1 Site Storage

The fan must be stored in clean, dry conditions in a vibration free
area. If storage is for a prolonged period then the impeller should
be rotated every month or so in order to keep the lubricant dis-
tributed in the bearings. Before installation, the resistance to
ground should be measured. If this is less than 100k ohms the
motor should be dried out and re-checked before applying power.

2.2 Supply

The details of the site supply must be checked to ensure that the
voltage, frequency, power rating and number of phases comply
with the details given on the fan nameplate.

2.3 Installation
The majority of Varofoils are suitable for both horizontal and
vertical operation.

However the fan should be considered as suitable for horizontal
operation only, unless specifically supplied for vertical operation.

The Varofoil fan is supplied completely assembled and it is fully
tested at the factory. To enable maintenance to be carried out,
the duct work connecting to the fan should be removable and
doors 24in x 18in (600mm x 450mm) provided to give access to
the inlet and outlet of the fan. Some fans are supplied with an
access door above the motor. A rail for lifting equipment should
be provided above the fan. A typical installation is shown on
Drawing 181541 Section 13.

For optimum performance, sharp bends in the duct work in the
vicinity of the fan should be avoided. If bends are necessary they
should be fitted with air-turning vanes. The connection to the
duct work should be by means of a smooth transformation duct
with a 60 degree maximum effective included angle when the
diameter decreases in the direction of airflow, or a 15 degree
maximum effective included angle when it increases in the direc-
tion of airflow.

Where anti-vibration mounts are used, flexible connectors and
conduit should also be used. The fan should be aligned closely
with the inlet and outlet duct work and must be installed in accor-
dance with the airflow direction and rotation arrows shown on the
nameplate. The flexible connectors should be fitted so that they
are taut and completely overlap the spigot of the matching flange.

When high deflection mounts are used or the fan is suspended
on rods, it is essential that the thrust of the fan is not applied to
the connector. Horizontal tie-bars, pivoted at each end should be
used to constrain the fan which will pull in the opposite direction
to the airflow.

To achieve the best performance where no duct work is con-
nected to the fan (i.e. free standing in a chamber), the velocity in
the plenum chamber should not exceed 1000ft/min (5m/s), a
clearance of at least one fan diameter should be allowed at the
inlet and outlet, and a bellmouth or coned inlet and an outlet
cone should be fitted.

2.4 Electrical Connection

The wiring must be connected in accordance with the wiring dia-
gram in the terminal box.

The direction of rotation is indicated on the casing nameplate.
Rotation should be checked by a trial connection; if incorrect

ATION INSTRUCTIONS — GENERAL

interchange any 2 phases of the 3 phase supply, or switch leads
as indicated for 1 Phase supply.

2.5 Grounding

The fan must be grounded in accordance with the requirements
of the local electrical code, or code of practice. A separate
ground continuity conductor should be connected to the ground-
ing screw in the terminal box.

2.6 Conduit

Wiring should be in a conduit in accordance with the local regu-
lations, or code of practice. Particular attention should be paid to
fans fitted with flameproof or explosion-proof motors. See sec-
tion 2.10.

2.7 Starting

Run-up time will be reduced by setting the pitch angle to mini-
mum for the start up period. This is recommended particularly
when star delta (wye-delta), or other forms of reduced voltage
starting are used.

To provide protection against a blown fuse or a bad contact, a
starter with single phasing protection must be used.

Starting may be carried out manually or automatically. The num-
ber of starts in a given time should be limited as follows:-

4 across-the-line starts per hour

2 reversals per hour with a run down time of 5 seconds
before reversal.

2 starts in quick succession followed by 30 minutes cooling,
which may be achieved either by running or switching off.

The required current of the motor with the pitch angle set to max-
imum should be measured immediately after start up to ensure
that it does not exceed the nameplate current. It must be
rechecked after the control system has been commissioned.

The fan must only be run for short periods until the system has
been commissioned, see section 7. During commissioning the
volume flow and pressure must be measured to ensure the fan
is running on its normal characteristic curve. Failure to do so
may result in damage to the duct work system or the fan.

Note: Noise (rattle) due to clearance in blade bearings as the
impeller runs down is normal. This clearance is designed to be
taken up when the fan is running.

2.8 Protection

Any fuses in the circuit should be regarded as protecting the
wiring against the effects of short circuits or ground faults only.
They are not suitable for overload protection.

Heater or fuse time ratings must be sufficient to allow the motor
to accelerate to full speed. The magnitude and duration of the
starting current will vary with the drop in supply voltage, but as a
guideline the rating should be sufficient to carry the nameplate
starting current for 10 seconds across the line or 30 seconds
with reduced voltage starting.

The overload current setting should be 10% to 15% above the
nameplate current. The fan will not always absorb the maximum
power or nameplate current.

3
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Motors fitted with thermistor or thermostatic overheat protection
should be wired in accordance with the instructions given.

2.9 Operating Conditions

Standard fans are suitable for continuous use in an ambient tem-
perature of -20°C to + 40°C (-4°F to 104°F). The maximum ambi-
ent temperature in which a specific fan may be used is given on
the nameplate.

Fans are not suitable for handling air containing free moisture or
corrosive fumes, or for use in heavily dirt laden atmospheres
unless given special treatment.

2.10 Additional Instructions for Explosion-Proof Fans

2.10.1. Explosion-Proof Certificate
If the motor fitted is explosion-proof it will be signified on the
nameplate.

Subject to the recommendations given under “Operating
Conditions” in these instructions, the fan is suitable for use in
flammable atmospheres such as are associated with petroleum
products, cellulose solvents, etc. provided the method of instal-
lation complies with the local regulations or code of practice and
the Class and Division Rating of the specific motor.
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3.1 Mechanical Stops

The maximum pitch angle stops are set at the factory to suit
the customer’s requirement. Should these require adjusting ref-
erence should be made to AFC / WOODS USA.

If, however, the customer has adequate facilities then the proce-
dure set out in Section 9 (dismantling impeller) should be imple-
mented to the stage where the reaction plate (Drawing 176426
—item 22) has been removed. It is then possible to loosen the
three locknuts (item 8) with a 17mm wrench on sizes 56A or 71A
or 13mm wrench on size 40A and adjust the pitch angle adjust-
ment screws (item 7). These three adjustment screws must be
adjusted so that they are precisely the same length, in order to
avoid jamming the mechanism. Unscrewing (counter-clockwise)

2
'y

Capacitors, control gear, etc, unless they have been supplied
with the explosion-proof enclosures must be installed outside the
hazardous area properly wired.

2.10.2. Conduit

Joints should be made through special explosion-proof junction
boxes or unions throughout the hazardous area. At a point out-
side the hazardous area the explosion-proof conduit system
must be sealed off by a special junction box having an explosion-
proof barrier. Beyond this point any standard method of wiring
with non-explosion-proof control gear must be acceptable by
local code. Glands and flexible cable should be used to connect
to the fan, when it is supported on resilient mountings.

2.10.3. Stopper Boxes
A stopper box, where fitted, must be filled with a barrier com-
pound when the connections have been completed.

2.10.4. Operating Conditions

Provided the motor is not allowed to become coated with dirt,
dust or other solid matter which would restrict surface cooling,
the carcase temperature will never exceed 80°C when operating
in the maximum ambient temperature of 40°C.

It is incumbent on users to satisfy themselves that this carcase
temperature is safe under the conditions of use and with respect
to the particular flammable media in the vicinity.

the adjustment screws reduces the maximum pitch angle, screw-
ing them in (clockwise) increases the maximum pitch angle.

In order to check the new maximum pitch angle, the reaction
plate will have to be replaced and the actuator (item 16) pulled
forward until the pitch angle adjustment screws contact the back
of the reaction plate. The pitch angle at the blade tip may then
be checked.

It is of the utmost importance that after a change has been made
to the maximum pitch angle, a check is carried out on the motor
full load current at the new maximum pitch angle to ensure that
it does not exceed the full load amperage on the motor name-
plate.
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4.1 Pilot Positioner
The pilot positioner is a Johnson D9502 which will adjust the
pitch angle to a precise position in relation to the control signal.

The positioner is fitted with a spring (or springs) which give the
pitch angle variation marked on the nameplate for a control sig-
nal range of approximately 3—15 psi (20— 100kPa) i.e. 12 psi
operating span.

The pitch angle variation may be altered by changing the spring
rate and this can be achieved to some degree by adjusting the
position of the spring adjustment clip, thus changing the active
length of the spring, see drawing number 184287 Section 4,
page 3. Increasing the active length of the spring gives a greater
pitch angle variation, reducing the active length of the spring
reduces the pitch angle variation.

If the required pitch angle variation is not obtainable from the
spring fitted, alternative springs are available.

To alter the control characteristics the pressure at which move-
ment starts may be adjusted by the “starting point adjustment
screw” in the pilot positioner.

For details of the above see Section 4.4. In addition to the 3—15
psi (20—100kPa) control signal a mains air supply of 25 psi
(170kPa) is required.

4.2 Pneumatic Positioner

D-9502 Positioners are precision pneumatic relay devices used
to adjust and maintain *actuators in exact positions on those
applications requiring precise or otherwise special positioning.
The basic positioner provides dynamic stabilization and/or
sequential control of actuators.

4.3 Operation

Supply air enters the control output chamber of the positioner
relay and is admitted to the actuator when the control signal
exceeds the established starting point of the positioner. The
starting point is adjustable from 1 to 12 psi; pressure above the
starting point causes the actuator shaft to move. Movement of
the actuator is fed back to the relay through the positioner spring
and lever arm to impose a balancing force against the control
signal pressure. When all forces are in balance, the positioner
will not allow supply air to pass through to the actuator. The actu-
ator thus establishes a shaft position proportional to the value of
the pressure from the controller independently of the sum of
spring forces and loads. Any imposed change in actuator shaft
position unbalances the relay so that air pressure in the actuator
is increased or exhausted to reestablish a balance at the desired
shaft position.

The operating range of an actuator with a D-9502 positioner is
determined by the span and starting point adjustments of the
positioner. The lower value of the range is the control signal
pressure at which the actuator begins to stroke. The upper value
is the control signal pressure at which the actuator reaches its
maximum stroke. The difference between the upper and lower
values of control signal pressure is the operating span. The oper-
ating span of the D-9502 is adjustable from 3 to 13 psi and is
established by the location of the spring in the positioner spring
arm. Refer to Section 4.4 for span, operating range and starting
point adjustments.

Specifications

Product D-9502 Pneumatic Positioner

Control Action Sequential

Approximately 8 psi (55 kPa);
adjustable from 1 to 12 psi
(7 to 83 kPa)

Starting Point

Operating Span Adjustable from 3 to 13 psi (20 to

90 kPa)

Supply Pressure 20 to 25 psi (138 to 170 kPa); 30 psi

(207 kPa) maximum

Air Connections Barbed fittings for 5/32 or 1/4 in. O.D.

Polyethylene tubing

Ambient Temp. Limits | —20° to 150°F (—29° to 65.6°C)

Mounting Directly to actuator with bracket
furnished

4.4 Adjustments

Operating Range

The operating range is determined by the span and starting point
adjustments of the positioner. The lower value of the range is the
control signal pressure at which the actuator begins its stroke.
The upper value is the pressure at which the actuator* reaches
its maximum stroke. The difference between the upper value and
lower value is the operating span.

Operating Span

The operating span is adjustable from 3 to 13 psi. It is estab-
lished by placing one end of the positioner spring into the hole in
the lever arm which corresponds to the desired span. When
attached to the hole closest to the positioner cover, the spring
allows a span of 3 psi. At the farther hole on the lever arm the
spring allows a span of 13 psi.

Starting Point

The starting point, which is adjustable from 1 to 12 psi, is the
point at which the actuator begins its stroke. It is established by
adjusting the screw located under the cover. Turning the screw
counterclockwise increases the starting point and clockwise
decreases the starting point.

Note: The addition of the starting point pressure and the operat-
ing span must be equal to or less than the supply air pressure to
the positioner. Normal supply pressure is 25 psi: maintain starting
point pressures and corresponding operating spans accordingly.

*In this instance the ‘actuator’ is the pitch angle changing mech-
anism inside the impeller.

5
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Starting Point
Adjusting Screw

EXAMPLE OF ADJUSTMENT
Assume the actuator has a spring range of 8 to 13 psi (5 psi span)

Cover Screw

and that it is desirable to use the D-9502 positioner to obtain an

operating range of 6 to 13 psi (7 psi span). The starting point will

be adjusted to 6 psi. 25 psi
(170 kPa)
Actuating

1. Place one end of the positioner spring in the hole of the
lever arm which corresponds to a 7 psi span.

2. Apply a controller output pressure of 6 psi to the positioner.

3. Remove the D-9502 cover and turn the adjusting screw

3— 15 psi
(20— 100 kPa)
Pilot Control Air

clockwise until the pitch angle just begins to change.

Operating
Span
Adjustment

The D-9502 will now position the actuator over a range of 6 to 13 psi.

Normal position
of spring ==t

13 psi —

(90 kPa)

Link shown in normal
operating position

Adjustment Clip

Spring amended to
Types 56A & required No. of turns -
71A
Pointer/Hook/ Clip .\ Pilot positioner arm
Adjustment screw
Link shown in normal
i i Amended to required

operating postion No ot tms

Type 40A P - L
i I

Pointer

\ Adjustment screw or clip

Pilot postioner arm

000000000000
000000000000

Operating
Span
Lever Arm

NUMBER OF TURNS ON PILOT POSITIONER SPRING

TOTAL PA TYPE

MOVEMENT 40A

4 16

5 17

ASSEMBLY NOTES 6 19

1. CUT SPRING TO THE REQUIRED NUMBER OF TURNS (REFER TO 7 20
CHART ON RIGHT) AND FIT SCREW INTO END OF SPRING SCREW 8 22

IN 10 TURNS. 9 23

10 25

2. FIT SPRING TO POINTER AND LINK TO PILOT POSITIONER ARM. 1 26
CONNECT LINK TO SCREW IN POSITION SHOWN. ]g gg

3. BY ADJUSTING SCREW ACTUATOR SHOULD OPERATE OVER 14 31
FULL 3—15 P.S.I. RANGE (ADJUST POSITIONER ACCORDING TO 15 32
INSTRUCTION LEAFLET SUPPLIED WITH ACTUATOR. ) ]g gg
GENERAL NOTE ]g gg

SPRING TURNS IN CHART HAVE BEEN ROUNDED OFF TO NEAREST 20 39
WHOLE NUMBER. 21 41
22 42

23 44

24 45

TYPES
56A & 71A

TOTALPA
MOVEMENT

TYPE  TYPES
40A  56A&T1A
47 35
48 36
50 37
51 38
53 39
54 40
55 41
57 42
58 43
60 44
61 45
63 46
64 47
66 48
67 49
69 50
70 51
72 52
73 53
74 54
76 55
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5.1 Impellers with Smoke Spill Capabilities

The day to day operation of these impellers will be identical to
the standard impeller, any ‘normal’ failure of air pressure will
result in the impeller returning to minimum blade pitch angle.

Under fire conditions where a signal is received from a smoke
detection device, an over pressure is applied to the impeller
causing it to go into, and lock in maximum blade pitch angle.

For any servicing required on these impellers please contact the
American Fan/Woods Service Department or their agents.
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6.1 Procedure
The following procedure should be followed when commission-
ing the fan.

If there are other components in the system, such as dampers or
variable volume terminal boxes, which are normally under auto-
matic control, the controls must be overriden and the compo-
nents adjusted so the system will operate at its maximum design
volume and pressure.

The fan should be started at minimum pitch angle, i.e. without
control air and the pitch angle slowly increased until the maxi-
mum is reached or the fan goes into stall. To check for fan stall,
monitor the pressure across the fan. If this increases and then
suddenly decreases, as the pitch angle is increased, the fan has
stalled. This is normally marked by an increase in low frequency
noise level. Fans must not be run in stall for more than a short
period of time. The current should be measured to ensure it does
not exceed the motor nameplate value.

The control system should be adjusted so that the fan automati-
cally gives the minimum pressure required for the system to
operate satisfactorily.

If two or more fans are working in conjunction with each other
e.g. fans in series, supply and return fans operating from the
same controller, the pilot positioners should be adjusted so that
the fans start and stop the pitch angle variation is at the same
control pressure. See Section 4 Adjustment of Pilot Positioner.
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7.1 General
Motors must not be allowed to become coated with dirt, dust or
other solid matter that could restrict surface cooling.

Examine the blade tips and the impeller track to remove any
build up of dirt or grease initially after 3 months and thereafter as
experience dictates.

7.2 Lubrication

The motor bearings and size 40A rotary seal bearings require
relubriction. Details of the type and quantity of lubricant and the
relubrication periods will be found on the fan nameplate and in
the lubrication chart Section 15. On belt driven fans the relubri-
cation details for the impeller shaft bearings will be found on the
fan nameplate under the heading ‘motor’ and the motor relubri-
cation details will be found on the motor nameplate.

The fan is supplied lubricated and does not require further lubri-
cant until after the period stated.

When carrying out relubrication it is essential that every trace of
dirt or moisture is removed from the area around the grease nip-
ple and that a clean grease gun is used. Only a low pressure
should be required to inject the required charge, if a high pres-
sure is required the cause should be investigated.
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8.1 Fault Diagnosis

Observed Faults Fault Code No.

ROUTINE MAINTENANCE

All electrical faults 1

Fan will not start 1 2 5

Fan hums but will not start 1 2 3 5
Fan starts but will not run up to full

speed 1 2 3 5

Fan runs up to approx. half speed

and rapidly overheats 1 2 5

Fan is noisy 4 6 10 " 13
Fan running wrong rotation 1

Fan giving low air performance 1 2 " 12 13
Fan starter tripping 1 2 3 4 5
Impeller requires increased actuat-

ing pressure 8 9 15

Pitch angle changes in series of jerks 9 15

Impeller will not move through full

pitch angle variation 8 9 14 15

Fan vibrates 4 10 "

12

7.3 Belt Tension

The belt tension on belt driven fans must be checked after initial
running-in and thereafter maintained according to the details
given in Section 16.

7.4 Inspection of Operation

After two years, and thereafter yearly, the actuation should be
checked for smoothness by applying and removing 15 psi con-
trol pressure. If the impeller does not operate over the full pitch
angle variation or there is perceptible jerking then the impeller
requires servicing.

Jerking may be checked visually or using an ammeter.

7.5 Servicing

Servicing should be carried out by Woods approved personnel or
by a maintenance department having good workshop facilities
and staff trained to overhaul similar equipment.

NOTE; Disconnect and lock out power.

1. Check connections against diagrams.

2. Check voltage across motor terminals with voltmeter. Look
for impeller obstruction.

3. Check continuity in all phases of stator winding with either
megger or ammeter or test lamps in series with each phase in
turn.

4. Lift end of motor shaft if possible to check for bearing wear,
shown by excessive lift of shaft. Rotate rotor by hand with ear
on carcase or to terminal box, noting any sound of chafing or
rubbing.

5. Establish presence of overheating smell inside motor, indicat-
ing winding fault has developed.

6. Remove impeller and switch motor on, noting noise level.
Apply metal end of screwdriver to endcover adjacent to each
bearing in turn and, with ear to end of screwdriver, note sound
level of each bearing. If bearings are faulty, it is most unlikely
that the sound levels of both bearings will be similar.

A further check to determine if the noise is caused by either or
both bearings can be carried out by relubricating each bearing
in turn; any obvious reduction in noise resulting from this
action will show which bearing is the cause of the noise.
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7. Check that starter overloads are set at 10% to 15% above
current shown on motor nameplates. Check that faulty wiring
is not causing a direct short across starter. Insert ammeter in
motor line and note recorded amps against nameplate amps.
If recorded amps are more than 15% above nameplate
amps, motor is overloaded or has developed a fault.

Check supply voltage, low voltage can, under certain circum-
stances, cause a rise in motor current which is sufficient to
cause the starter to trip.

8. Diaphragm failure or leak. Replace Diaphragm.
9. Blade thrust bearing(s) may need replacing.
10. Check fan for build up of dirt on impeller.

11. Check that fan is installed in accordance with installation rec-
ommendations (Section 2).
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9.1 Dismantling

Disconnect and lock out power supply.

Refer to Drawing number 176426 Section 12.

Disconnect rotary union from impeller (7" AF spanner) and
remove the impeller duct complete with all the pneumatic con-
trols. (For information on the rotary union the outlet thread is
%" 18 TPI NF RH and the inlet is 4", and 8" NPT on

40A hubs.)

Mark the position of the end cover, item 33, relative to the hub,
item 1.

Remove the screws, item 34 (M6 10mm spanner, on sizes 56A
and 71A or M5 8mm spanner on size 40A) then remove end
cover. Mark the diaphragm housing, item 29, relative to the
actuator item 16.

Remove items 21 and 20 M8 nuts and washers (13mm span-
ner) or M8 screws (6mm hex wrench), on 40A hubs these are
M6 screws (5mm hex wrench). Pull the diaphragm housing for-
ward sliding it along the reaction plate shaft and remove. The
diaphragm housing may require a tap with a mallet to release it
from the actuator. Remove the M6 screws, item 28, (5mm hex
wrench), remove diaphragm item 26, noting that the sealing rib
or gasket on the outer periphery faces the diaphragm housing,
item 29 and that the sealing rib or gasket on the inner periph-
ery faces the reaction plate item 22.

Mark Reaction Plate item 22 relative to the hub adaptor, item 2.
Remove the M8 CSK screws item 23 (5mm hex wrench), *M6
Panhead (slotted) on size 40A hubs, then remove reaction
plate, tapping it with a mallet if necessary.

12. Check that pitch angle is set correctly.

13. Measure air performance and ensure that it corresponds to
pitch angle setting of fan and that fan is not running in air
stall.

(Note — This can result in a lower pressure than that in the
catalogue). Alternatively reduce pitch angle using the control
signal, if the noise disappears the fan was running stalled.

14. Check for broken Pilot Positioner operating cable.

15. Check for air leaks in the Rotary seal, its associated air lines
and the diaphragm (item 26 Drawing 176426 Section 12).

Note 1

At this stage the impeller can be removed from the motor shaft
by removing the screw, item 36, (10, 14, 17 or 19mm hexwrench
according to motor shaft size) and the clamp washer item 35.

Support the weight of the impeller and remove from shaft. Care
must be taken not to damage the blades which must not be
allowed to take any significant weight.

Mark actuator, item 16, relative to hub item 1. Remove cam
location screw item 19, rotate actuator counterclockwise until
the cam followers are clear of the castellated flange of the
actuator and draw actuator forward and remove.

9.2 Removal of Blades and Blade Bearings

Mark blade, item 10, and carrier, item 9, relative to the hub
port. Hold each blade firmly as near the root as possible exter-
nal to the hub and undo the blade retaining M20 ‘Binx’ or
24mm ‘Binx’ nut item 12, M12 ‘Binx’ or M14 ‘Binx’ nut on hub
size 40A far enough to protect the end of the thread and tap
the head of the nut with a mallet to help separate the blade
from the carrier, finally remove the nut and washer, item 37,
and separate the blade from the carrier assembly; the blade
thrust bearings can now be replaced. Check number of shim
washers, items 13, 14 and 15, in each blade port if the blade is
to be removed from the hub port.

*See Section 9, Paragraph 9.3.
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Note 2

When undoing the blade retaining nut, the blade must be held
externally to the hub and as close to the root as possible so that
no strain is transferred through the carrier system to the spring
tension pins, item 11.

Note 3
The blade bearings are patented and if spares are required
they can be ordered from American Fan Co./Woods USA.

Note 4

The impeller may be removed either as described in Note 1 or
for hubs having a separate adapter it may be removed leaving
the hub adapter on the motor shaft. To do this, first mark the
hub, item 1, relative to the hub adapter, item 2, removing the
nuts and washers, (M16 24mm spanner), items 5 and 6, and
finally remove the hub.

9.3 Reassembly

Reverse the dismantling procedure noting the following:

If the impeller has been removed from the motor shaft, the key-
way and shaft should be lightly greased when reassembling.

If the blades have been removed from their respective ports
reassemble into the same port with the same number of pack-
ing washers.
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10.1 Balancing
Refer to drawing number 176426 (Section 12).

The impeller should be balanced either statically on or off the fan
or dynamically off the fan. It must finally be dynamically bal-
anced assembled into the fan.

10.2 Static Balance of Impeller
The impeller should either be fitted to the motor or to a balanc-
ing mandrel supported on rotating knife edges.

Balance weights (items 39, 40 and 41 ) should be added in equal
quantities to the front and back of the impeller, as shown in the
illustration, until the impeller remains stationary when rotated to
any position.

When fitting weights, the screws should have a thread engage-
ment of at least 1.5 x diameter of the screw.

10.3 Dynamic Balance of Impeller off fan

The procedure is similar to the above except the balance
weights should be added in the plane indicated.
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When fitting blade to carrier fit spring tension pins, item 11, to
the blade first.

When tightening the ‘Binx’ locking nut, item 12, hold blade exter-
nally to the hub and as close to the root as possible so that no
strain is transferred through the carrier systems to the spring ten-
sion pins (item 11 ).

On 40A hubs only make sure that no burrs are left on the heads
of the M6 Panhead screws which secure the reaction plate item
22. Burrs could easily damage the diaphragm.

See Section 11 for tightening torque values.

Notes
Use Loctite Screwlock with screws, items 36, 19, 28, 31 and
38. After assembly check impeller for balance (Section 10).

In order to keep re-balancing to a minimum, it is beneficial to
reassemble components in their original positions, thus the rea-
son why components are marked relative to each other before
dismantling.

| >
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10.4 Dynamic Balance with Impeller on fan

To achieve the same standard of balance as achieved prior to
shipment from the factory, the fan must be tested on antivibration
mounts with an efficiency of over 95%. If the fan is not normally
mounted on such mounts then a proportionately lower level of
vibration should be set.

Sensors should be placed on the front and back feet of the fan
above one of the antivibration mounts to measure the vertical
vibration.

The fan should be balanced until the standard of balance over
the whole pitch angle range achieved is less than 4.5 mm/s RMS
for 50 Hz duties and 3.5 mm/s RMS for 60 Hz duties. The graph
(Section 14) shows the relationship between these levels and
other common forms of measuring vibration levels.

10.5 Security of Screws
Any screws which have been loosened during balancing should
be secured using Loctite “Screwlock”.
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11.1 General
Generally the torque to which the screws are tightened is not critical as long as they are
sensibly tight. However the following screws must be tightened to the correct torque.

11.2 Torque Settings

Blade Securing Screw — Drwg. 176426, ltem 44

Hub size Fan Size Torque

71A 160 KG-280 JG 19 ft. Ibs.

Impeller Securing Screw — Drwg. 176426, Item 36
Screw Dia. Torque
12mm 65Nm, 48 ft. Ibs.
16mm 135Nm, 100 ft. Ibs.
20mm 295Nm, 219 ft. Ibs.
24mm 406Nm, 300 ft. Ibs.

Blade Securing Nut — Drwg. 176426, Item 12

Hub Size Nut size Torque
unstamped- 45 ft. Ibs.,
40A M12 blade stamped "H"- 60 ft. Ibs.
40A M14 blade stamped "F"- 70 ft. Ibs.
56A-71A M20 180 ft. Ibs.
56A-71A M24 250 ft. Ibs.
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