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How to Use This Manual

This manual provides general guidelines and recom-
mendations for the installation, operation and main-
tenance of Alloy Engineering fans and blowers. The
Infermation is general in nature and pertains 1o a
variety of fan and blower models and configurations
manufactured by Alloy Enginesning.

In addition, recommended procedures are providad
for start-up, run-in, operation, maintenance, and

troubleshooting of Aoy Enginesaring fans and blow-
ors, as wall as parl ordering and repair procedures.

Information on the proper installation, oparaton and
maintenance of specific componanis-such as bear-
ings, couplings, V-bells, motors, and molor slartérs-
should be obiained from their manulaciurars,

General galety considerations and important rec-
ommended practices are bold and italicized for
emphasis. However, it is the user's responsibility to
follow approved safely practices when installing,
operating and maintaining air-handing equipment.
Current safety standards should be followed and
oparations supervized by parsonnel exparienced in
maving heavy equipment.

Do not hesitate to contact Alloy Engineering for addi-
tional irfomation and clanlication of Installation,
operation and maintenance recommendations and/or
guidelines.
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Before Installation

Receiving

All Allay Engineering fans and blowers are cargfully
constructed and inspacted bafore shipmant to
ensura the highest standarcs of qualkty and pedomm-
ance, When receiving an Alloy Engineering ship-
ment, first compare all components with the bill of
lading or packing list 1o verlfy that the proper onder
was received,

Chack each unit for damage and, if damaged in tran-
sit, report the situation to the carfier and to Alloy
Engineering.

Electrically isclate the drive motor and fan. Then,
befora starting, rotate the fan shaft by hand to be
sure thatl thare are no restriclions 1o its froo turning.

Handling

Do not litt complete fans by the Efting ring on the
mator. Do not lift a2 housing-type fan or blawer by
casing outlet or inlet flange connections, as they are
nafl designad for the heavy Ioads produced by Iifting
the ertire fan or blower structure.

Fastory assembled units and housings should be Efi-
ed by the housing lifting legs provided, or by pallals.

Unassambled units showld be lifted by sings using
spreader bars and padding.

Whensver possitle, shall assemblies should be -
ed at areas that avcid any contact with the wheal,
beanng seals, or coupling.

Storage

If the lan or blower s ol pul inle service imamediale-
by, proper storage methods should be used.
Beanngs, drve motor and exposed metal should ba
protected from moisture or exposura to foreign mate-
nals, Shorein a clean, dry location. For kong-larm
storage [over 60 days), bearngs should ba filled and
all machined surfaces coated with grease. Cowver all
inlels and outbets with lids.

During both ghort and long-term storage, tha fan or
blowor shafl should be peradically retated {mindmum
of 180 deg) 1o prevent comasion of the infernal pars

of the bearings. The unit showld be run for 15 min.
evary two wooks, if possiole. Be sure that the bear-
ngs are aligred and lubicated. AN ducts must be
connected and access saclions Eﬂﬂlll"ﬂj" closed,

General Installation
Guidelines

These guidefines and recommeandations are general
amd pertain to a varsty of Aloy Enginegring lans.
Gontact Alloy Engineerng for specific unit installation
questions not coverad in this manual.

Foundations

Sound foundations are assantial for proper oparation
of all fans, They must be rigid, flat, level, and

, designed to prevent seltling, Mounting provides uni-

form support of the fan and provision musl aways
b made for proper leveling.

A reinforcad concrete slab with a minimum mass of
three timas the total assembled weight of the fan
and driver is the preferred mounting methed for all
fans. The edges of the fcundation should be
beveled 1o prevent chipping and should extend at
lzast 6 in. bayond the fan, A minimum allowance of
1 in. should be mada for shimming or grouting (with
a non-shrinking grout) whan determining the haight
of the foundation, Jiyvpe anchor bolls, tied info the
reinforcing bar, should bo used. A slseve around the
bolt to alow afgnment adjustmanis at installation is
suggested.

structural Steel Supports

If thex fam is to be mounted on structured steel, the
structure must be designed o carry the static waeight
of tha fam, as well as the lbads impesed by the con-
trifugal force of the rolor and driver. Fan structures
should be analyzed to ensura thal no natural fre-
guencies occur within 30% of fan spead, This |5
gspaclally critical when more than one fan is located
on the same struciure.

A concrale-fillad steel inedia-block base with col-
spring supports is an excellent method of mounting
fans on structural steel and eliminating transmittad
vibrations.




Factory-Assembled Fans

Level the complete fan assembly (check on the
shait) on the fowndation by using stainless staal
shims or non-shrinking grout on either side of
each anchor boll.

Check the bearing alignment, If incorrect, shim or
reposition the bearings to compensate.

Sheawes on halt-driven fans are genarally provid-
ed with taper lock bushings. The sheaves can be
cockad if bushing bolie ara not lightened uniformiby
(use progressive lighltening procedurs when fight-
ening these boltsl. Motor and fan sheava faces
mwust be aligned when checked wilh a straight-
edoe or stringline. Check belts for proper lansion.

Factory mountad couplings on direct-driven fans,
usually shrunk fit on the fan and motor shafts, are
subject 10 misalignment during shipment.
Coupling alignment must be checked and
realigned if required. Note that most couplings
require lubrization.

Check to make sure that the wheel is tight on tha
shaft, and foundation bolts, molor bolls, sheaves
end bearings are tightly secured. Check to make
sure thers is mo rubbing or binding, and that the
wheelio-nlel cone clearances are comecl. If rub-
bing or binding Is found, it mus! be eliminated
prior lo operation of the fan.

Check to be sure the bearnings are lubricaled. For
ron-girgulating oil-lube systems, check to be sure
the il level is comect. Recommended oil typa is
specified on the General Arrangement drawing.

If any accessonies ware shipped loosa, they
ghould be installed at this time. Rafor to tha
Accossones section of this manual for cetails.

Field-Assembled Fans

I the housing was shipped disassambled, begin
installation by placing the bottom hall of tha hous-
ing onio the foundation. I the housing was
shipped assambled, disassemble i so the rolor
can be installed after the housing has been st on
the foundation.

The housing should be lifted from as many points as
possible, and spreader bars should ba used o ming-
miza distortion. ' Whan the housing is propery posi-
toned over the anchor bolls, it should be carafully
lawared on ta the foundation. The housing can ba
praliminariy leveled with adjusting nuts on the
ancher bolts,

=&t the baaring padesials in place. Adjusting nuts
on the anchor bolts can ba used 10 esteblish a pre-
lirminary level. Do not tighten anchor bolts at this

point.
Rotor/Shaft Assembly

i the rotor and shaft have not been faciory assem:-
Cled, install the shafi in the wheel.

Remove any prolective ccatings from the shalt and

-wheel hub bore. Check all surfaces for rust, como-

sion and nicks. If cleanup is necessary, use nothing
rougher than crocus cloth, Remove all keys and
Ioosen set screws, Ol mating surfaces and assem-
ble the shall into the wheel. Chedk the assembly
drawings to insure the shaft = cormectly installad in
the whael, Note that the rotation of the fan Is
alwaye daterminad by viewing from the driva
aide. Install keys and fighten sat screws,

On pre-assambled rotors, remove any probective
coalings and check lor nicks and corosion as prev-
ously noted. Cil tha shait at the beanng journal
bocations.

Before placing the
rofor assembly
o position in ihe
housing, be sura
the inlal cone,
inkst rimg, andfor
variable inkot
vanes (VIVs) of
Arrangemeant 3
fans can be
mounied with the
rotor assembly
into the housing.

If VIVs are provid-
ad, check for
proper motation,
Fig. 1.




Irlel vanas in the hall-closed position must pra-
spin tha alr Im direcion of whesl olation. Cn a
double~width, doubla-intat (DWILI) fan, one inket
vana |5 clockwise and the other counter-clock-
wiza; be careful nat to install them reversad. Do
not allow vane center mechanizm to damage
the shail.

Bearing Replacement

When installing bearings, always check the
assembly drawing to determine the location of
the fixed and expansion bearings. These bear-
fngs eannot be interchanged.

Bearings should be squara to the shali,
Alignment of spli-roller or sleeve bearings to the
shaft can be checked by measunng the baaning-
saal-ta-bearing-housing gap. This gap should ba
constant entirely around the shaff,

Sleave bearings:

1. Disassemble tha bearings and clean with
appropaate solvent. Do not mik pans
between bearings as they are mol inter-
changeabla.

2. Always handa bearings with clean hands and
gieal cane. Even slighl damsage o the baar-
ing Bner surface can cause the bearing o fail
prematurely. O ail beaning hner surlaces at
assembiy.

3. Always be sure to install of slinger rings in the
correct location and peen the ring screws in
place.

4. Bearing housings may be tapped with a num-
bar of holas. Be sure all equpment is
installed in the proper locabon.

5. Bolt the lower halves of the baaring housings
locsaly in place on the padestal{s), and placea
the lowar bearing half in the housing.

B, il the kower liner in accordance with the man-
ufaciurer's instructions, and cover 1o avald
contamination.

7. Slng the olor assembly inlo placs. Always

use greal care nol to damage the bearing
Hners.

8. O journals and sef bearing and housing top
halves in place. Install bolts loosely.

Split-roller bearings:

1. Disassemole the bearings and clean with appro-
priate solvent. Do not mix parts betwaan bear-
ings as they are nol interchangeable,

2. Baol the lower halves of the bearing housings
loogaly in place on the pedostalie), Covor lo
avoid contamination.

3. Place the seals, beanng and adapior sleava
loosely on the shaft.

4. Shng the roflor assormbly over tho fan and posi-
tion the seals and beanng over the bearing
FeLezing.

5. Sel the rotor assembly in place.

6. Install the bearing housing caps and balts.
Leave the bolis loose,

Solid pillow block:

1. Sp the bearing assembly over the shaft of the

rofor assembhy.

2. Shng the motor assambly into place and bolt the
bearngs onto the pedestals).

Final assembly:

1. With ball and roller beanngs, adaptar-sleave
adjusiments affect intermal bearing clearance
and prefoad. Set according to manufacturer's
BRSNS B0

2. Always be sure 1o band down a tang on the
bearing sleave lockout (spit pillow block) or
tighten the sat collar scraws (solid pillow block).

3. Qi ar grease type is specified on the fan assem-
by drawing. MNever subsfilute lubricants as pre-
rmatura failure can rasult

4. According to manufacturers’ instructions, torque
cap botis, liner screws, thrust collar scrows, sl
screws and plunger to recommended evels.

Annually, check torgue of all set serews and col-
lars according to manufacturers’ recommenda-
Hons and adjusl, if necessary, 1o ensure lighl-
ness on shafl,

For doweled baarings, the fan should be allowad 1o
nun for at least 30 days prior to doweling. Alignmant
of all components mus: be rechacked prior o doweal-
ing. Ahways use dowel pins of an appropriate size
and never drill through a highly stressed porfion of
iha bearing.




Lubrication

Ball ard roflar bearings are factory pre-hubricated with
high quality greasa, Table 1. The re-lubrication inter-
val depends on the bearing operating conditions:
spesd, temperature, and amnvironment, Table 2.

Tabla 1-Recommended Ball
& Roller Bearing Greasas (lithiom based)

Brease
Mystiic JT6
Abvenia 2 or 3
Alvania EF 2
Unirex N2 or N3
Framivm RB
Mobilith 22
Mobil 532

— Sneb Ol Gompany

| s e ks R
T

 Eewn O
Texaco

a0l

Table 2-Typical
Re-Librication Scheduls

Inferval
GlotZmo
2106 ma
Wiakly
1wl ta 1 md

Gpeed (rpm)  Temp. (*F)  Cleaniness
= Up 19,120 5 Clean
S00 Up 1o 150 Claan
T Uy o0 e
1500 Ower 211 Clhean
T Ay Uplis0T  Diny

Any Cver 150 Dirty Dty to 2wk

' Ay Neydiny  Dalymiwk

Any
Any Ay Extremely Dty  Daily 1 1wk

b

Mormal senvice is considered as operation in a clean,
dry atmasphare at temperatures batween 20°F and
180°F and at shatt suface spaads up to 1900 fpm.
This correspands to a 1-in, shalt al 7300 rpm, a 2-in.
shatt at 3800 rpm ora 3ln. shalt at 2400 rpm,

Where service i abnormal with respect o speed, lem-
peratune, axposure 0 moisture, dil or conosiea cham-
icals, or whare extremnely long e is required, mone
frequent re-lubncation may be advisable. Follow bear-
ing manufaclurar's advica on suitable greasas for

abnormal service.

Bearings can be re-lubrcated either while stationary or
nmning. Howevear, far safety, re-lubrzation is sugges!-
ed while the units ara stationary (when the fan is shut-
dowm).

Always follow plant safely procedures and OSHA
requirements,

Component Alignment

The rator must now be leveled and aligned 1o tha hous-
Ing. Using a machinist's level, level the shaft by using
adjusting nuts on the anchor bolts. Verily rotor align-
ment to the housing by sefting an equal distance from
the rotor backplate 1o the housing side sheat. (Reler
to the assembly drawing for position in the housing.)
Align housing 1o wheal as required.

Mext, assamble the lop hall of the fan kousing, or
housing split soction, to the fan unil. Alwaye use the
appropriate gasket material for spit flanges. Check
rotar alignment to housing top hall as previously stated.

Tha inlet cona must now be algnad o the whaed.

MWheeldlocone alignmant details are included on the

assembly drawing provided with each fan. The draw-
ing givas dimansions for the inlet cona-to-wheal back-
plate dislance and radial cona-lo-wheel clearances.

High temperalure fans may require special whea!
and cone alignmants fo alfaw for expansion due o
temperature. The sellings given an the assembdy
drawing refloct cold salings.

Ablways check that there is no rubbing or Binding of
the wheel cone,

With the preliminary level, alignment, and inket-cone
clearances sel, the fan is ready for final shimming and
lightening of the anchor bolts.

Shims are necessary for proper supper! and
attachment of the fan to the foundation. Shims
should be placed on either side of each anchor balt
and should be appreximately 4-in. wide (Fig. 1),

With shims in place, tighten all anchor bolts,
Remember to loosen the adjusting nuts,

An epoxy grout can be used in place of shims I the fol-
kowing procedura s employed. However, do not
grout fan untll all allgnments have bean checked.,

See Page 7 regarding grouting.

1. Drill and tap soleplates and housing mounting
flanges {or weld nuts to each comer) for jack boits.



2. Level with jack bolts, keeping anchor boll nuts
SN,
Tighten anchor bolis, chedk alignmeant,

Fill entire space baneath housing and sole-
plates with epoxy grout. Only epoxy grouts
can be used since masonny groul will not flow
to il entlra spaca,

Final Assembly and
Alignment

With fan shimmed and anchor bolts tight, the final
alignmanis and assembly can be mada,

Drives

Next, connect the fan drive. For direct-drive fans,
check 1o see tha! bath coupling halves have been
mounted. If fan half coupling has not been mount-
ad at Alloy Engineering. follow the coupling manu-
faciurar's instructions lo mount and align the cou-
pling. Couplings normally have a slight interfer-
ence (approximately 0.001-in, intederance par
inch of bora) 1o cblain a shrink fit on the shalt.
Thiz fitling will reguire heating the cougling fo sip
it onto the shail.

Always check to be sure the shall and cou-
Pling bore are free of burrs, grif, and any for-
eign material,

Foliow the coupling manufacturer's instructions for
proper heating recommendations, Use of a good
guality high-temperature assembly lubricant is rec-
aommeandad to pravent locking the coupling onta
the shalt before it is in the proper position, Proper
axpansion of tha coupling hub during heafing can
be defermined by the use of temperatune sticks or
insida calipars.

The hub shouwld be mounied and tha key Insered
before the hub has cooled. Maounting the driver
hall coupling is accomplished in a similar fashion.
Check the essembly drawing for the proper gap
betwesn coupling halves,

Don't forget to place the coupling outer hous-
ing onto the shaft belore shrinking the cou-
pling on,

Exireme care must be used whan aligning the coy-
pling. Incomectly abgned couplings can causa bear-
ing ovarieating, Mogh vibration, and excassive waar
or tailure of the coupling and/or bearings. Follow the
coupling manufacturer's nstructions when making
the alignment, Use of a dial gauge or lasar align-
mant ool is recommended.

Turbires and molors expand as they come up o
operating termperature. Tha driver side of the cou-
pling should ba set low by a few thousandths-of-an-
inch to allow for expansion during cperation. Install
the gaskat, bolt the coupling halves together, and
bricate in accordance with coupling manufacturer's
instructions.

For belt driven fans, install the driver and driven
sheavas (be careful to gat them on the correct

- shafts). Install the bells and align with straightedge

or string.

After final assambly and abignmernt of the rotor and
drives is complata, rechack the infet cone clearances
to ensurg proper clearances have been held. If sup-
plied, install tho VIV Inkagofs) at this time. Details
of linkage arrangement are supplied on the fan
assembly drawing.

Recheck the tightness of all fasteners in foundation,
pedesials, ele. Install shalt seals if not already
installed. Tum rator by hand to make sure it tums
freely with no binding or rubbing.

Other accessories that were shipped loose can be
installed al this ime. Refer to the Accessories soo-
tion of this manual for details,

Duct Connections

The fan is now ready to be connected to its duct
work. Dead weight of flues, ducts, sliencers, or
other associated equipment must not be carried
by the fan. Subjecting the fan to mxemal loads can
causa distordion of the housing and will adversaly
affect whael'tone clearances and haaring align-
ments. Flexibla connectiens at the inlat and outiat
are recommonded and are requined for high-temper-
ature operation.

Erering/




Grouting

The final fan installation step is grouting of the
foundation. If you have contacled Alloy
Engineering for a sian up check-out, do not grout
the fan until after the Alloy Enginearing field sarv-
ice engineer has inspected the installation, After
venfication of alignment, grouting can be complat-
ed. A good, commarcial quality, non-shrinking
grout should be used. Epoxy grouts are recom-
mended for areas where their abiity to flow can be
useful, such as under large solepiates,

Accessories

The following s a guide 1o installation of fan acces-
sones intluding cooling wheels, shaft seals, varl-
abla inlet vanes, inket box dampers, and outlat
dampers.

Caoling wheels

Cooling wheols consist of split aluminum radial-
bladed whosls that are designed 1o interrupt heat
eonduction along the shaft and into the bearing(s).
The two wheel halves are bolted logather around
the shaft with the backplate toward the fan housing
and the cocling fins facing away Irom the housing.
{The opposite may be trua on ofl-lubricated bear-
ings, since the fan action of the disc can draw ail
out of the bearing). Consult the assembly drawing
for proper location and ofentation. A guard must
be used over the cooling wheael,

Shaft seals

Shaft seals are fumnished as standard on most
high-tempearature and Induced-draft (exhaust) fans.
Typical seals use an air dam membrane or a stuff-
ing box.

Variable inlat vanes

Varable inlet vanes (VIVs) are inlet conas with
variable vanes mounted in them for aifiow velume
control and power savings. VIV assemblies can
also be supplied as a flanged bolt-on accessory.

In gither case, the unit tsall will be factory assem-
bled, iSee Pg. 4 for instalation instructions.)

Linkage assambly details are provided on the fan
assombly drawing. VIVs are available for sither
manual operation with locking handle, or autcmatic
cperation using a powered operator, When

installing powerad operalors, follow the manufacturar's
instructions packad wilh the wnit,

Inlet box dampars

Inlot box dampers provide regulation of volume and
power similar to that of VIVe, Most dampers are sup-
plied comgletely assembilad in a unitary channel frame
and should be installed with damper axles paraliel 1o
ihe fan shalt. For units shipped knocked down, or for
DWDI linkage mounting, consult the damper manufac-
turer's direclions. After installation, check that the
damper(s) pre-spin the air in the direction of whaal
rotation.

Dutlet dampers

Oullet dampears, Bke inlet dampers, aro usualy sup-
plied complataly assemblad and mountad in a unitary
channal frame. The oullet damper is bolted to the out-
et of the fan for volume contral,

Axial-Flow Fan Guidelines

In addition to the general installation recommeandations
for all Alley Enginaaring fans, sevaral considerations
ralate to the installation of ABoy Enginearing axial-flow
fans.

* Minimum distance behind fan wheal:
For type FA-06 [six-bladed), FA-O7 (seven bladed)
and FA-10 {ten-bladed), see Aoy Engineering Axial
Fan Calalog.

= Catalog performance dala is based on lans with
shrouds. Fans wilhout shrouds produce less pras-
sure with some reduction in capacity,. Horsepowar
remains constant.

* Fan shrouds are recommended on instalations
whare the high-velseity air jot must penetrate a dis-
tance in excess of ona wheel diameter per 1,000 fpm

of velocity.

= Avosd @ corner or other similar component at the fan
inkzt as & non-symmalrical inlat-velocity distribution
may occur, reducing perlormance.

* On installations where more than one axial lan is
used and [acated clase to each other, fans should ba
instaled to be counter rotating or a balfle plate
shauld be installed batween fan whaels 1o prevent
air-flow interferance batween lans.



High-Temperature Fan
Guidelines

Da nat subject the fan fo abrupt femperalture
change. The average rate of temperature
eshange should not exceed 15-deg Fimin.
Consult Aley Engineering whan the average
rate of lemperalure change exceeds this value.

The fan should not make contact with a burner
flame, Do not moun! the fan clase to radiant
tubes or heating elemeants.

Shait and Bearing Cooling Media

Sevenl methods of cooling media can be weed
with Alloy Engineering fans. The appropriate
method is dictated by the furnace design. The fol-
lowing Information will aikd In the selection of the
required cooling amangament.

Water-cooled 1ans:

Standard waler-cooled fan unils, wheare a beanng
housing is used, are sealed by the bearing seals.
On standard water-cooled fan units whare an inde-
pendent baaring pedastal is used with pillow block
bearings, a stuffing box packing gland iz used. On
bodh types of etandard water-cooled fanz small
amounts of ges may pass through tha zeals. An
atmosphere purge of inent gas may be placed
between tha bearings to make the standand water-
cooled arrangament a gas-light seal.

When the furmacs confains loxic, comasive (includ-
ing steam & high water vapor), combustible or
explosive atmospheres, or atmospheres whera air
infiltration into the fumnace is critical (such as
annealing), a special shaft seal is required. Fleasa
consult Alloy Enginearing when any of these
almospheres are present,

On water-cooled fan units, the fan ghaft and bear-
ings &re cooled by maintaining the flow of water
through the wnit. The cooling waler should be kept
on at all times when the internal furnace tempera-
fure exceeds 200°F. The temperature differential
between water inlet and waler outled should nol
exceed 15deg F

it is important to use an adequale pressure-
relief valve (75 psi, or lower) directly connected
to the water inlet or outlet pipe on a closed
water system. Confined water, exposed o
heat, could result in a dangerous condition.

When water-cooled fan units are to be mounted
outdoors in areas that may be subjected to tamper-
alures below 32°F, an antifreeze solution (non-
alcohol base) must be added 1o the water re-clrou-
lating system.

Cooling water inlal lemperature shoukd not exceed
B5°F or damage o bearings may resull. Water
should ba free from shedge or foreign matter that
may causa blockage In the water-cooled plug and
could cause damags to the fan and/or create a
dangeraus condition.

Water-cooled fan units and air-coaled lfan units
are not inferchangeable. Contact Alloy

Engineering for mare information,
Tahle 3-Waler Cooling
Requirements
Shall Dismeler, Flow Rate™

al inpar bearing {in.) {ppm)
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Alr-cooled fans:

Standard air cooling is tha most affectiva methad
of air cooling at temperalures jo 2250°F,

Air-cooled fans are suiltable for toxie, com-
bustible or explosive almospheras. Air-
cooled fans are sealed and gas will not flow
either into or out of the furnace along the fan
shalt

General guidelines for standard air-cocled fans
indlude:

* The air-cocling efficiency of this type of cooling
amangemen depends solely on the specially
designed Alloy Engineering coolng packange.

* On air-cooled fan units, the fan shaft and baar-
Ings are cooled by the operafion of the fan. To
avoid bearing and shaft damage, standard air-
coclad fans must rotate at normal operating
speed at all imes when the furmnace tempera-
fure exceeds 200°F

* To avoid bearing or shaft damage, do naot shop
the fan shaft fram rotaling at nowmal cperating
speed for at least three hours after furnace heat
is tuned off. This allows the cooling mecha-
nism fo dissipats the heat absorbed by the fan
wheel and shaft during operation,

= Air-cooling ports musl never be obstructed as
bearing demage could result,

* I the ambiant alr temperatura in the area whane
tha fan is 10 be mounted excoads 120°F, consult
Alioy Engingering's engineering dopartmant.

Air-cooled fans should be installed at a maxi-
mum of 200°F and gradually ramped up fo
operating temperature at a rate not to oxcood
T100°Fhr.

External heat slinger amangemen! uses an
impefier made of heat-conducting matertal mount-
ed on the exteror of the fan. An insulated gasket
material surrcunding the shaft and located
between the top of the fan plug and tha heal
slinger acls as a heat shield. This method of cogl-
ing is effective for temperatures o 2250°F

General installation guidelines
When mounting the fan, all mounting holes must
be used.

Customner must provide a suitable fan mounting-
flange gasket on sealed applications. On vacuum
applications, Alloy Engineering will provide an O-
ring seal for mounting flange to customar-
machined flat sudace.

Fan housing inlet and oullet connaclions requira a
slip connaction or expansion joint to allow for ther-
mal expansion. Inlet and outlet connections are
not designed to suppont duct work,

Un-insuiated fans should be insulated or
guarded by customer te prevent physical con-
tact with hot surfaces that could cause injury
or @ dangerous condition,

It the fan is to be belt driven and the fan and motar
theaves arg not Alloy Engineering factory mount-
ed, the fan sheave and mator sheave must be bal-
anced and, when mounted, must ba in alignmant
with matched, properly tensionad V-belts.
Improper alignmant or belt tenslon can cause
exceasive power (high amperage) consumplion as
well as damage to the drive beks and bearings.

All electrical conneclions and elecirical greunding
of the fan equipmeant musi be in accordance with
local and national-UL and National Electrical Code
(NEC)-codes.



Direct-Driven,
Pressurized Blower
Guidelines

When mounting the blower, all maunting holes
miust ba usad.

Dwring installation, covar the inlat and owllet o
kaep forcign materals from enternng the blowar
casing.

The bekawar inlet and cutlet are not designed Toe
supporting piping. All piping should be independ-
enily supported.

Do nofl ebstrect the blower mtake on a frea-mle
instaliation. A minimum of three (3} inl2t diameters
open-area radius is recommended within 180 deg
of the nlat.

Tha blowear must handla clean air only. Pravant
dirt and other foreign material from being drawn
into the intake. If adverse conditions axisl, mount
an air intake fiter-avalable from Alloy Engineering-
o the Dlowner.

If the blower iz exposed o moistune, dill a 1/4-In.
hole in the bottom of the casing for drainage.

Al electrical connections or electrical grounding of
the bower equipment must conform to local and
national-LIL and Mational Elactrical Codes (NEC)-
ocodes,

Blower Operation

Alloy Enginesring Blowers are constructed for
a speclal purpose. It is Imporiant not to
exceed thelr recommended eperational limits
as a dangerous condition may result. Do not
oparate ANay Enginearing blowers if not
equipped with safely guards as required by
DSHA regulations. DSHA-conforming guards
are avallable for Alloy Engincering Blowers and

are furnished upon request.

Blowers should never be operated with the &ir out-
let wide open or without the proper restrictions in
the air cutlet delivery line, as motor would be over-
loaded and probably damaged.

Check motor leads for proper vollage hook=-up
balora wiring. Check for propar rotation.

Chack to make sure that the proper heater ola-
ments ang in the startor. YWhen the blower is ai full
speid, chedk the motor load draw and compara
with molor nameplate spacifications.

Al blowers are carefully balanced as a com-
plete unit before shipment. Do nol operate
blower if vibration from an out-of-balance con-
dition is evident. An unbalanced wheel will
cause premature failure of the blower andfor
could create a dangerous condition. It is rec-
ommandad that the amplitude of vibration,
Tabla 5, ba checked on a periodic baziz and
the balance correcled ns reguired.

Tahle 5-Blower Vibration Amgliluda Levels
(milz, peak-to-peak)

Smoath  Falr Romgh Very raugh
Speed (rpm)
Danger: comechian required
JE00 04 o7 1.5 oS

Dua to the high blower whesal speads necassany in
pressure blower dasign, noise levels could excasd
DSHA. specification 1910.95 and all applicable
revisions. N noise lavels are of concern, blower
silencars-available from Alloy Engineenng-are rec-
omrmended,

Start-Up/Run-In
Guidelines

Alloy Engineering fang and blowers are con-
structed for a special purpose. It is important
not to exceed thelr milations as & dangerous
condition may result. Do not operate fans or
blowers if nol equipped with safely guards as
reguire by OSHA reguistions, OSHA-conform-
ing guards are avallable for all Alloy
Engineering lans and blowers and are fur-
nished upon reguest.

Only trained parsonnel should be usad during fan
{and blower) start-up. Always makea a finzl safety
check to prevent injury o personnel or damage to
the equipment. If start-up sondice has not beon

1



12

requaestad fram Alloy Engineearing, the following
starf-up checkist should be fellowed:

1, Lock oul power saurce,

2. Check bearings for algnment, lubrication, tight-
ness of locking collars, cleanliness, and cool-
ing water or lubrication flow, if applicable.

3, Check wheel sel screws for tighiness. Check
tightness of housing and foundation bolts.

4. Check inlet cone clrarancas.

5. Tum wheal by hand to ensure that il rolates
frealy without rubbing.

6. Chack housing and duct work for foreign mal-
ter and debeis. Close all aconss doors,

7. Close all inlet vanes or dampers.
8. Tum on power.
8. Jog fan with starter, check for proper rotation.

10, Stad fan and allow unit to reach full speed
and run for saveral minutes. Check for
excessive vibration or unusual noise,

Always start the driving equipment in
accaordancs with mator and/lor starter
manufaeturer's recommendations. Most
matars are Nmitad to ane or two starls per
hour. Be aware of the time span belwoen
starts to prevent overheating the motor,
Turn fan olf and allow to coast to a stop.

11. Lock out power source.

12. Recheck tightnass of belts and set sorews, which
may have loosened during stan-up.

If satisfactory operation is obtainad, re-start and
oparata the fan for a run-in period. During this peri-
od, chack baaring temperalure approximately every
heur. Bearing temporatures should not excead
1E0°F for ball bearings or 180°F for sleava or rollar
bearings.

If ihi fan has sleeve bearings, chack o see that the
oil rings are mtating &nd carrying oil by removing the
ring inspection caps on tha bearing NoUsings.

Manitor eguipment vibration levels, I vibrations lev-
els are excessive, (see Table B) stop fan and deter-
mine the cause. Do not operate the fan unill the
problem has been comrecled. Fan should ba
rechecked waekly for the first twi to three months,
and periocically thercaftor.

Safety Labeling

The following labels are applied to all unis, whers
approprata, to ensure safe operation

do not remove and replace if damaged and'or
unreadable.

C

ALL UHITS DESHGHED FOR USE IN SPECHL SERLEID
ATEEOSFHERES MUST BE PURGED OF OXYTEM A
MEUUM OF 3 TIMES FIB0n TO OFERATING

00 HOT DPERATE FAN WITHOUT GLAFDS FOR
JME.MFHWEELS.HELTE.
- COMNFORAING TO

EHA,
E'HDIW 1!1{'.21 ¥

[CAUTION]

WHEN PREPAZING OR HANCLING,
SEE OB [MSTRLETION WAMIAL

[CAUTION |

CHLT CUF MACTOMT REFARS OR ALTERATICHS ARE
MIFORDPED 08 THS EQUFLENTL

CAUTION

THS UMIT CONTANS A WMINERAL WOOL OR
S W ASTSTOE,

IHE AFE AR COOLID SCALID
ANt TIWE WHIN THE FURHACE
STOPFED AT ANY TRE WHILE

FAf SHAIT BUST
TEWPEFATURE 15
HERT 15 FRESENT




Inspection & Maintenance

It iz noecessary to shul down and slop the unit
befora inspecting the fan or the system. The fan
system must be elecirically isolated and adegquate-
ly grounded according to the National Elecirical
Codes. Disconncct switches; other controls must
be locked in the Off position, Precautions must be
taken to prevent electrical power to be accidental-
ly applied to the fan system.

When inspecting the fan, all materials and welds
shauld be checked for wear, corrosion or cracking
that may reduce material sirength and could cause
failure damage and/or a dangerous conditian,

For magimum life and frouble-free service, a periadic
fan maintenance schedule is recommended, Inspect
all pans for wear al regular inlervals, and nol less than
four times each year. In material or dust-hending
applcations, Intarnal pars should be checkad fre-
quently for erosion andfor abrasive wear.

Table 6-Fan Vibration Amplilade Levels
(mils, paak-to-peak)
Smooth  Falr Roagh Very rough

e () Danger. cerrection required
B O I Vo

200 158 243 a0 Bta10
CeME . d0 20 A iEhB=

1800 0.7%5 15 a5 o7

Lubrication: The bearings furnished with this fan
have been lubricated at the factory for the initial un-in
pericd. Lubrication intervals and |ubricant selection,
as recommended by the bearing manufacturer, are
described in the attached bearing manwufacturer
instruction tags. Ifa wbrcant other than shown an
these tags ks to be used, it iz advizabla to consult tha
bearing manufacturar, Do not over grease. Mo'e
that sleeve beardngs require periodic fush/rofil of oil,

Fan drives: Il fan or blower is belt driven, the belt ten-
slon should be checked eight hours atter Inftlal start up
and adjusied accordingly. |1 is important thal proper
belt tenzion be mainfainad. High belt tension can
cause fan and motor-bearing lailure. Loose belts can
slip causing wear and problems with sheaves, bear-

ings, shafts and motors, Belts should be tensionad
according to the belt manulaciurar's recemmeanda-
tions, Replace wom belts with a new, malched set.

AN Alloy Engineering fangz are carefully balanced
as a complele unit before shipmeant. Do not
operate if vibration from an out-of-balance con-
dition is evident. An unbalanced wheel will
cause premature faiture of the wail andfor could
create a dangerous conditien. The ampiltude of
vibration, Table &, should be periodically checked
at the fan bearings and the balance correcied as
required.

Should sxcessive vibration develop, check tha fo-
lowing:

= Build up of matanal on the wheel

= Mounting boll and set-scrow tighiness

* [mproper V-beit alignment or tension

= |mproper bearing clearance or alignmeant, or baar-
ing loose on the shaft

* |mproper coupling allgnment
= Wheael loose on the shalt

+ Damage o wheel, shalt or beanngs from foreign
objects passing thnu tha fan

= Vibration coming from a source ather than tha fan.
(Stop the fan and determéne if the vibration still
exizls. Disconnact the driver from the fan and
operale by Rself to determing if this produces vibra-
tion.)

= Improper clearance between the wheel and inlet

* Erosion or cormosion of the wheel

Avold physical contact with any lan member or
component az these surfaces may be hot and
cause infury.

Fan should not exceed design lemperalure or
speed iimitations and shouwid not be sublected fa
abrupt temperature change as damage from
thermal shock may resull

() cering/
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Troubleshooting Checklist

In most cases, problems with alr defivery, nolse, vibra-
tion, motors and drives can be traced to cne of the fol-
lowing causes.

Ajir capacily:
O Resistance of systam not at desion rating. If resist-

anca is lower than expacied, both air flow and
horsepowear may be up. Il resistance is higher than

expacted, air voluma will ba down.
O Fan speed i3 nol at design speed,

O Air density not at design values. Alsa check air per-
formance measuremant techniques/procedures.

O Davicas lor air madulation are plugged or closed.
AlsD cheack filters,

O Wheel mounted improperty or is rotating in reverse,

O Pars of system or fan have besn dameged or need
cleaning,

Noise:

0 Fan forced to operate in an unstable flow region,

0 Bearing failurg, Check bearings (ubrication),

O Supply valtage high or inconsistent supply fraquen-
5 0

0 Cbjecis in & high-velocty air stream, auch as flow
sensors and tuming vanes, can generate noise,

Q Poor fan inlat conditions.

O incormrect acoustics or sound measurgment proce-
duras.

Vibration:
2 Misalignment of drive components.

O Poor foundations or mounting structure (oparation
at sysiem resonances).

O Foraign material attached 1o rotaling components.

0O Damaged rotating components (baarngs, shaft, fan,
whael, sheaves),

0 Broken, loose or missing set screws,

0 Logse bolis.

0 Vibration transmitted by ancther source.

O Water accumulating in airloil blades.

[ Fan operating n stall or unstable flow region.

Motor:
0 Incorrect winng.

0 Fan speed 100 high.
O Parts impropery installsd (binding).
0 Bearing improperly lubnicated.

0 Ineria capability (WR") of motor too low for appli-
cation.

0O Protedlion devices improperly sazed.
Driive:

0 Belts improperty tansioned.

0 Poor drive aligniment.

Ordering

All prders should specify fan rotation direction as
viewed from the drive side. All orders should specity
whathar the fan Is roof, base, or side-wall mounted,

On arderg whara Alloy Enginagring is nol supplying
tha motor oF drivos, the order should state the
intendad fan sosad. This will enable Alloy
Enginaering to dynamizally balance the fan wnit for
that speed. All Alloy Engineering fan wheals ara
statically and dynamically batanced.

Fan Repairs and Spare
Parts

Only Alloy Ernginearing factory repairs or alter-
ations are authorized on this equipment to avaid
a dangerous condition that could result if repairs
or alterations are made elsewhere.

Alloy Engineanng has compate repair lacilities and
replacement parts are available for 2l of its fan and
blower equipment on an econamical and prompt
basis.

Limitation of Warranties
and Claims

See reverse side of Alloy Engineering Order
Acknowledgement for details.



