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CENTRIFUGAL FANS
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INSTALLATION e OPERATION e MAINTENANCE

Typical Series
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Typical Series
LISPA and LSPB
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INTRODUCTION

Your Cenirifugal Fan is & carelully enginesred and constiucted
preca of machinory which wili gove long, safisfactary senvice
provided correct instaltation and proper maintenance practices
ara observed, This buliptin, along with othess for belt drives,
mintars andfor ather accessorigs which may be furnished as
part of your [an, are supplisd for your information and
guidance, DO NOT DESTROY AFTER INSTALLATION —
RETAIN WITH THE UNIT FOR MAINTEMANCE . Preventative
maintenance inouding penodic inspacion. tesbieg, deaning.
lubrication and replacement of wom pars will forestall
equipmeant breakdowns and minimize equipment shul-downs.

I aadition fo this manual, all fans are shipped with the Air
Maovemen! and Conlrad Azsocialian (AMUA| Publication
410-90, "Recornmended Safety Practices for Users and
Irstallars of lndusthial ane Commercial Fans”, If pou i nor
receivie this boakial, immediaiedy confact the facfory fo obfain a
copy or contact AMCA direcily. The AMCA Safety Publication
410-80 showld be reqd before instaling and aperating the
eguimment o insure safely of peisonna and eguipmernt

RECEIVING AND HANDLING

Fans are prepared far shipmenl according to the Uniform
Fratgnt Classification Rules of the camiers. The aguipment s
caralully inspacted before shipment and It s the responsibiity
of the carrier that it be in perfect conditicn upon arrival,

When the carrier accepts a shipment and signs our Bill of
Lading, the carrier is responsible for any subsequent
shortages or damoge, evident or concealed, and claim
musi be against the carrier.

Immediately upon receipt of 8 shipment, carefully insped for
damage and shortage. If any damage and/or shortage is
detected or suspected, the camer musl be ssked lo candist an
inspectian. Tha consignes’s representative should not accept
shipment withaut a natation on the delivery recespt ndicaling
iterrms ol delivared or apparent extent of damage

When & shipment is apened and demage is found which was
not evidant externally (concealed damapge), it Is mandatary that
the consignee requast an immediate inspection by the carrier
Report damage 1o the carer withen 15 days. Failure fo réport
damage within the abowve time limit will cause mejectionof a
clalim

Promptly file & claim agamsl the final carmier. A claim will not be
considersd by a transportation company unlass presanted
withan nine (9} months from date af receipt of equiprmeEnl

WARNING! Fans showd never be Nfted by the shali, moterar
accessnnes. These are nof desigred fo suppar total fan
waight amd may break calising persanal ury or unit damage

Smali, completely assembled units shozld be handied carafully
lo avald dropping of [@ming. The units should be lifled ordy by
the base; not by tha shaft, whesl, drive, coupling, mofor or
hawsing.

Medium sized fans have eithar four holes in the casing side
shaat suppart angles or separate tabs welded to the casing for
iifting and handiing.

Large units may be shipped knocked-down {disassembled)
Special care is required in handiing ha Individual parts, such
a5 the fan wheals and shafis: o prevent distodion of the
components
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Fan whesls and housings which are fumishad with specal
covenngs, such as rubber, phenolic enamels, or alher
prtective coatings, should be handied with extrame cars as.
many of lhese coatings are eassly demaged and even & small
chipped spot will break (he continulty of the coating and
destroy its value as & protective covaring for the metal

Fan whesks are camelully balonced 1o provide smacth

operatian. |f fhe fan whesl (5 damaged during handling. It may

reauslt in an oul-of-balance condition and require re-balancing
Il & shall is dropped or unduly stralned, i1 may ba bant which
will also result in cut-of-balance opsration of the fan,

A fan whsel should revar be [ifted by or allowed to rest itg

antire weigh! on the side plates or blades. The fan wheel and

shaft assembly can be lifted by slings amound the shaft on aach

side of the witesl so the whes is suppored by ils hub. (f&

chain is used there must be sufficient padding on the shaft and
wheal to prevent the scoring of the shafl or injury o the whesl,
The chain or cabie should ba spread with imbers, or braced by

same ofher melhod to prevent damage (o the wheel side
plates, | the fan wheel is recelved separate from the shaft, a
support should be placed through the hub for lifting, making
sure nod o Injure the finkshed bore of the whes!

All housings which are shipped knocked-down hiave been
completaly assemblad during manufaciurs to make cartain of
proper fit. The varous pieces zre match-markad 1o faoilitaie
field assembly,

STORING OR LONG TERM SHUTDOWN

Depending upon size, fan equipment may be shipped from thae

factory either assembled a5 a unil or &s sub-gssemblies, The

fan manufacturer provides sufficient protection for shipping the

equipment to the jobsite, However, If the equiprent is nol
installed and aparated within sevaral days, additional
precaufians are necessany,

Specificetions should identify any conditions associatad with

nan-usa or slorags of the equipment. Precautions may include

specifying added protection by the fan manufacturer swsch as
special crating, rest praventative on bare metal pars, special
wrapping usmg tEps, sioa gal bags to limit mosture and
special oovers over the inleisioutiats

Onca the aguipment has amived at the |obsite, bul is not

matatied and placed in operation, the rotor (impeller and shaft)

should be misted by hand periodically to re-cosl all lubricated

oaris with grease and to minimiza brnmselng in anti-fricthon
bearings. For assembled fans locaied in a difyimoislicold
focation, the equipmeant shoukl be covared and bearings filed
with grease o minimize contaminabion from culside elemonis
Before start-up, make sure all excess gredse is purged oul,
Stored molors should follow the spachic instruchans of the
mehor marmifroiurer.

Tha tactory does not recommand use of any plastic to

cover eguipment. This type covering can causa excessive

malsture, condensation, rusting and equipment damage.

In addition the factory recommends that wheels must be
blocked to prevent their being rotated by the wind.

INSTALLATION
A Foundations
WARNING! Dpen all disconneact switches, secuve in that

position and alow all rolating or revolving equipmant to
before removing bell guerd, installi

or servicanyg uill.

Fﬂlﬂll‘e 10 do 5o may resultin persanal injury ar death fram

electrical shock or rotating pars
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WARMING| The drive motar and V-balt drive components;
when supplied with the centrifzgal fan, have been carefully
selected for this unit's 1:1;|:|i.-.rann%.3 conditions as specified.
Changing the drive molor or V-balt drive components could
result in unsafe operating conditions which could cause
personal mjury andior any of the following,

1. Shafi failure

2 Fan failure

5. Bearlng falture

d4. Excessiva bell wear
5. Mator overload

Fans apd motors or other drivers should b2 mounted on
subsiantal foundations. Concrele = nomally the best
fiundalion, although substaniial sleal frame supports may
be usad

The passibility of noise ared vibrabor briming présenl and
tranemittad theough the building = reduced with a
substantial foundabon. The aquipmant should b leveled
an the foundation and securaly held in place by sullable
anchars or bolts,

Sleeves in congrete foundations are desirable o permit
adiustment of hold-down boits. If shims are used, they
should straddle the maunting bolls and be very firmly held

When flaxible mountings are used it 1 vary important o
support the equipment so thal its operatson is nol mpaired.
This is oo frequently ignorad and yel without rigid
mechanical support the purpose and ntent of the isalation
is dedeated. This is particularly tree of belt driven fans,
where it i essential that the fan and its motor be mounted
on & comman rigid base which can then ba solated from
he buibding structure, asa single unit. Since the fan and its
motor each cperale at s own soparale and cistine
frequency, they must be bolted 1o 8 heavy conniecling
mamber o presvent deive digtomion and assure smoolh
operation,

. Houging Assamby

Self-contained units need only 1o be securely mounted in a
level posiiion on a good substanial osndation with Y-beits,
sheaves or couplings aligned, Howsaver, || is advisable lo
check the condition of the bearings, fan wheal, vane control
mechanism, Fany, and coupling.

Larger apparalus may be shipped knooked-down for sase
of handiing. Housing parts are match-marked (o faciitate
maesembly, Aszambly procedure will vary with different sizes
of fans, bul in general the housing should be assembled
first, follawed by installation of the whee! with shafi,
housing inlet, bearing bases and bearings. In some cases
the fan whoal sithar with ar wilhout the shafl inatalled may
be sat in the partially assemiited housing easier than il can
pe instalied later in the completed housing. Most housings
arm dnsﬁmnd with the infet removable to permil instaliation
of the and shall hraugh this opening

G Convertible

Some fans designated as havi
e ed 20 (he direction of dis
in the field

convertibhs” housings are
can be changed

To change the discharga of converlibla fans:

1. Support the housing with & sling or by Blocking.
Aemowe the bolls fastening one or bofh supports to the
hibusing



2, Rotate the housing o the desired positian In general, all antl-friction bearings are grease lubricated al
the faciary before shipment. In sgme In?llﬂrt‘umﬂ of nigh hs
lemparalure operation or heavy duly, oll lubrcation may

5 ‘Rugbreiofy %sedblan whiich Eﬂ%:nzﬁﬁm'\wuhmmglm l.frilhhnl:ldnuns.

ne baaring s a typa with the beanng race hel
O, Fan Whaels and Fan Wheel Types axially in the pillow block to limit erd giay. The ather
bearng is a floating type which altows for expansion. |Lis

All fan whesls ara balanced boefore shipmant. They should mmﬁ ik m“gmﬂ fans handling ambiant alr in A, 1,

fit the shaft snugly. The key should fit both the fan hub and or 10 could have two fised bearings.
shaft anugly, and the set screws should be ightenad o the
Bppropriste lofgque.

Fotation of the fan squipment and its correspanding fan
wheel is designated as clockwise of countar-tlotkwlse
wigwing it from the drive side. Single inlet fans are always
considered as having the backplate side {or side opposite
the infet)as the drive side (sven though they may be
aArranged o drive from the méel side),

Iyl - o Y
o

Far sorrect parformance, il is essential hat a fan wheed of
wresmncﬁ?b; rotaton be assembled in 8 given housing,
and alss thal the fan whesl ba rotatod in thia pmﬁg
diraction, This can be detarmined from the fact that correct
rotation of 'a centrifugal fan whed s always in the direction
lzading from [ha “cul-ofl” (shorest radius af tha housing
around the housing scroll towards the outlét Rolaton of a
fan wheel whare the blades are carmigd on & spider is eaaily
datermined from the fact thal the supporting spider or arms
ara on the hack of the bladas, The correct rotation being in
a directon away from tha supporting arms or spidaer,

Aur Handling Whael Sawidand Mwlenial Hundliog Whes!

Type LShts Open Typa USMM Falnir RAS
. ey

Dhoxigge KDL 1,
Fillow Block
Standard Material Handbng Whes| Backplaty Materal Handing Whaeal
Gpor; Rim Type USMRA Ty LIEME
) SHF-BYISTM
Sepes USEIUEPE Dackwardly Semas USARUSPA HBackwerdly
bnclinad Fiat Beadod Irlined Alrfall Bladed Separate heanng manufactirers Instrucions for mounting.
iubrication and maintanance are supplied in the insiniction
emvelope far the bearnings used

If the hasnngs are rmcaved separate from the fan or if they
are ramoved from the fan for any reasan, be sure to keap
fhem clean and frae fram din or olher contaminants,

E Erection of Heavy Duty Fans

For large heavy duty equi and fans shipped 3. Abgnment

hnwhl;':-duw:,: It lfr:’mmpmﬂm that the instaliation i

b suporvised by an experienced fan erection Bearing alignmant is erilical even on many kall and roller

SChmE, bearings designaiad as “sal-aligning". On ai bearings, f
F. Bearings the dust and dint seals are buill into the bearing housing

and ol part of the race or iowrmnal assembly, allgrment
Baanngs for centrifugal fans are carslully selectad for load, should center the shaft within one-half the normal radial
, arrangement and other enginesring considerations clearance at the edge of tha housing, o prevent excessive
for which your fan will be used fust seal wear gnd possible shall scorma.
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Locking Devices (Bearing Collars)

Most bearings have locking devices to insureé against the
shaft tuming Inside the inner bearing race and Lo lmil end
play, Eccenirlc typo collars showld be tumed in tha
direction of shaft rofation unid fight prior 1o tightaning the
st serews, Locking devices should hﬁaﬂgntmﬁd y aflar
the bearings have been propady aligned. The locking
collars may be an the inside or outside of the basrings,
depending on he design of he equipment. in all cases the
coliars must be both inside or both outside, 1o prevent
mvemant of the shaft, Any replacemants should ba on the
same side as with the orginal agulpment.

Wheslinket Installation

The whasliintet relationship on commedcal and industrial
fans is important if oplimum is-to be chiained.
The Inket should be canterad within the wineel radially. On
backwardly inclined and gifail fans the inlet fif distance
(A8 is measured from e inner edge of the nlet bell o the
packplate of the wheel. Radial biaded fans may nol have a
backplate. For ease of instaflation, the inlet it distance s
maasurad from the outsida plare of the inlet to either the
edge of the hub (hl;lj o to e beckplate (B) deperding upon
wheel type. This s a naminal dimension and may vary with
the manuiaciurs of the whesa! and inlat.

i A

T

Hc'#." . F

S|
A

Seres USH| and
USPE

| e

i Senes USAF and
-~ UsPA

NTCS

& L+l
o

I — -
— sl

5 | S |

Saries LISM

Datail af Whsslinlet Instaliation

_ Sedies USBI and USPB [PA]
R s _SEe . m. | mm._
440 ‘33 | 114s |  2ma3. |
475 LA (N - N M .7 F

535 | 13365 § 40 | 138 | 3508
&7 148 8 1 15,36 3801
| B3 | 10 A8 16,89
694 1763 16,59

J—mm__|
118
1207

NOTE:

= 34
| 168 f A0 20,56
| a4y 2184 B4 2262
| o34 2488

2372 73
031 | 20618 81 2759

[ripd cimmmnas spply o SW and DWW fane exeepl o Seras USPE.

_ Series USAF and USPA (AR}

Bm | i | mm Shes, | PO N -
15 526 | 1328 o | 13Ee 3528
18 577 1466 4 | 1538 3801
$® | B3 | W0 A0, | 13f3 | 361.0 |
& gar e 48 | 1525 3BT 4
e e8| mey ] 4B | 7.0 | 4333
F) BS54 | 269 8 18.45 466 6
2 942 2301 B0 2066 6222
30 L1 & 22,64 5750
S = S S 1. O 4 d512 | 6330 |
_ 3w | st | ks &1 | 275 | mas
WOTE: Inksi claamnons apply 1 S mnd DWW tans excep) for Senes USFEA
| Series LISM - [
Whoe! " . P
_Type | A MEMR i
_im....]l LI, ] in mm n__ | mm._|
_ 05 | 3vy | Dap | 248 | B30 | 270 T
o | 528 | 134. Ry H84 © 380 | B4
o | BET | 1884 446 | 1130 | 495 | 1267
1 B4 | 3085 | §49 | 1384 | BI1 | 1552
_ 13 | 075 | 2477 | GEQ | 18R | YA3 | 1B36
13 1125 | 2888 760 | 1805 834 | 2118
A7 1275 | 3741 HET | 262 B4h | 2403
14 421 | 308 | 947 | P05 | 1054 | 2EXT
i 1572 | 30993 @ 1048 | 2862 | 1166 | 296.F
@3, | AR | adre: | 1e40 | M8 | 27T | 324
26 | 1944 | 4928 | 1296 | JP9E | 1441 | SEED
3 2175 | SO ! 1450 | 3IEBD. | 1813 | ADOT
2 2476 | G289 | 1681 | 41684 | 1838 | 4663
37 fpE | Thsd | 1848 | 46B4 | POSE | 5R2E
41 3087 | TrO0 | 2046 | S197 | 2295 | &TY.0
43 J3E9 | BBS.Y | 2247 | STOTF | 2500 | €350
_ 49 3850 | G332 | 2448 | 6218 | J7F5 | 68AI

*B dirrpnaion maasured from bhe oitaide plane of tha inlel o e Backpta

“*H dim
e ik

8
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1.
mimlan mpEsired s e culsica pians of he et 1 the font edge of

Drives

Sheaves should be firmly locked In position and the ke
should it tightly. Alignmant ks correct whien 1he fan a

motor shafts are paraliel and belts are parpandicular bo e
shafl A straighl adge or taut cord may be used to ling up
the sheaves, Bels should be under lighl tension and
should feal "live” when thumped. Balls should defloct
slightly undar light pressure. Excessive tension should
mever be appled since it will damage the cords and shorlen
the life r.nfm!nJ beerits. Nmrpvr the belts over the nm of the
gheave, but alack off on the fake-up bolts uniil the belts can
be slipped over the rim of the sheaves. Prying the bols
ovear the rim of the sheave may break 1he cords and

: ?ﬂhuﬂﬂl"l the life af the bells and may possibly damage the

.

Couplings

Couplings an uniis shipped assembled are carafully
-aligned at the ime of assembly. To prevent possible strains
and damage in shipment, the coupting Bolls, pins or flexible
members ana disconnecied, or may be removed and
shipped- separataly

When assembling, canslully check the alignment of the
coupling and make comechons i n Somatimes,
rmndh'ﬂg during transportation will throw the coupling out of
ing.

Accurate alignment can wsually be obtained tnéh:udmg a
siraight edge aoross the adjoining flanges (or by mzans of
a dial indicator ) at four egual postions amund
circumfsrence and ad Ahe coupling halves unii they
-are parallal and concenfric. The clearance bebweaan the
faces of the couplings can be egualized at four equidisiant
mls by chacking with a lapared thickness gauge. For
4 resLills anguiar alignmant should be within ona degree

on most commerdial typs couplings: Shafts should be
centered within 003" (.OFE mm),




Flexible couplings should be adjusted so that end thrust
caused ty the fan is not fransmmitted 1o motar bearings,
Alsn, whamn (he drive is by sieam turbing or large motor,
firral slignment of the coupling should be made when the
driving reolor or turbine is hot, to ake apparalus expansion
mio aczount

M. Fan Pre-Operating Checkiist

Without excoption, U.5. Fan recommends that all fans
include applicable guards and safety devices.
Equipment ordered without the applicable safety
devices Is ciearly the responsibility of the purchaser.
Furthar, the purchaser warrants that he has determinad
and acguired any and all safety devices reguired for
squipment sold by U.S. Fan.

Belore putling the fan inlo operation, remove any shipping
wire or blocking holding the wheel and tum il by hand (o ba
sure it is free-ard not rubbing against the casing or inkel.
Check for lghtness of fhe whasel on the shaft. Be surg
begrings are lubricated and in alignmenl. Chack lightness
of bearing collars ay they may loosen during shiprmenl
Chechk coupling, befts or spplicable drive for alignmeant,
Apply power mamentarily 1o assure comect mitaton.

Factory mounied moiors on fams may - shift during shipment
requiring check of Vebalt alignment and tension.
fe-position the motor for proper atignment and bell enaion
il necassary. Far centrifugal Tans re-position the mator an
itz base 1o teke care of belt tansion.

Check whes| rotation when starfing the unit in be sunes it
conforms 1o the direction of the ratation armow 6o the
casing

Check bearing hold-gown bolts and the looking colians or
other devices for fighiness. Be surs in check the baanng
for lubrication. See (he Inciuded bearing instruciion book
fof details.

The aperatlon af tha vane control should be checked
pefore the fan ia started to make sure that all links are free,
that the operation (8 smooth, and that thee 15 no distotion
of the cazing to cause any binding. See the vane control
instafiation manual for details.

V. GENERAL OPERATION AND MAINTENANCE

Maintenance should always be performed by experienced
and trained personnal. Do nol attempl any mardtanance of
{an unless the slectiesl supply has been locked out or tagged
aul and the impeller has been secured

Fan wheels having badly warm blades should be reptaced or
rebuilt. Rebuilt ar repainad (including hard metal surfacing) fan
whesis require careful balenoing before being returmned 10
service. Experianced parsonnal can glve the wheel & unning
balanca operating on 15 own shaft and bearings.

Standard fans handling corrosive lumes should have the
intermal pare wire Broshed, scrapad clean and then painted
with Bn comosion-resisting paint, This process shouid be
rapeatad whan the paint film begins to show signs of
daternoration

When & V-belt must be replaced, replace the entire set of belis
as new baels will nol work properly i canjunclion with used
balts, due to the difersnce in length.

Good fan mainierancs conssts of systomatic and regular
inspaction, testing, care and adjustment, togather with the
repair or replacemant of wom pars befota failure ocours.
Exparience will best determine the frequency of the various
maintenance aperations. since (he requirements will vary
widely, depending upen the seventy of the spphication and local
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conditions. However, once & schedule of mainlenance
operations has been sat up, | should be carsfully adherad o
for bes! results.

The successiul oparation of a fan depends 10 & large extent on
{he reliable aperation of the bearings and the batance of the
fan wheel

A

Lubrication

Baarings require maintenance and attention whather in
glorage or operating. All assembled fan bearings are
pre-lubricated at the factery according to the bearing
manufasiumas’s nstructions. All baarngs should be
inspected prior to start-up to insure the fan turns freely.
Check the bearings after & short Interval of operstion, (o be
certain thay are not overheated

Spilit pillow biock ball or redler beanngs are lubricated at the
factory 1o the bearng manufaciurer’s instructions.
Howsver, if fans are lo be stored in-a damp, dusty and/or
corroshe aimosphere the bearings should be fled
completely with greass la keep contaminants oul of the
bearing cavily. Before starl-up e sure the bearings are
cleaned and re-lubricated foliowing the instructions of e
bearng manufacturer, Oil lube beanngs are lubricated &t
ihi factory. Before use, clean the baarings with ol and
lubricate according o the bearing manufacturer's
insirsctions.

Bearing manufaciurer’s instructions are provided wilh #ach
assambled fan in the instruction envelope aitached lo the
fan,

Motors should be lutiicated in accordance with the
manufaciurar’s inafrnections.

Vibration Ceuses

Al wheels are statically and dynamically balanced at the
factory and allgnrmeni i';' checked, If vibration is noliced,
chack the following:

1. Besring and drive alignment

2 Shafl straightness

3. Whee| or sheave loose on shafl
4. Loose or worn beafings

5, Looss mounling bolts

B, Motar out of balance

7 Sheaves oul af balance

& Wom or carmded whesl

6 Accumulation of material on whael

10. Systam design problems - One frequant system
prablem is oo hegh of & static pressure for the fan
ordered. In other words, the aclual system pressure
turms ot to be higher than the pressure assumed at the
trmie the fan was ordered. This leads 1o the fan
operaling in the stall region, which can cause axcassie
yvibration and evemual failure of the fan.

WARNING| Cara must be taken when cleaning the
wheel to remowve grease and other fareign particles.
Damage o the wheel can occur If it is hit or if pressure
is appliod causing the wheel to be distorted. Either
case can cause serlous vibration and damage to the
fan.



In the case of accumulaled paint spray, the whesl may be
removed and cleanad in accordance with the paint
manufacturer's instructions for both the costing applied and
the underiying meatal.

C. Ranawal Parts

Whan ponlinueus fan operation is vital, it s recommendad
that spare parls auch as bearings, V-bells; and in soma
cases, wheels be kepl on hand for emergencies

Renewal pans should be crdered from he local sales
office. All namaplate data should ba provided, such as fan
typa, size, styla and serisl number, Deseribe the part

-accuralely and il the equiprment

ars {0 be special. orif

thers is any doubt as to the descnplion, Include a
dimansional skeich of the parl requbred,

VI INSTALLATION CHECKLIST

A
B,

m o o

-

Read AMCA 410-80 which is shipped with the fan.

Comply with afl Federal, State and local codes and
reguiations,

Ahways utilize trained and sxpenenced personnal
Always uze gafe and inspected tooks and Bguipmant,
Al drive and inletoutiel guards are instalied properly

Fan accessories and mator are propery wired and fan
I isolated Irom causing a shock.

. Logation for fan is completed and mady to accept fan

upan artlval.

Cranes; tools &and equipment needed for instalialion are
ayailable.

Froparly frained personnel are available and prepared
1o handle fan.

Locate identifying paperwork such as Packing Lisl and
Bill of Lading.

Compare paperwark with ifams being recaived for
proper lams and quartty

Inspect fan for damage such as denis, scrapes, bent
shafls, broken parls, elc. Inspeat carafully If signs of
abuae during transit are obvious,

. Nattfy carmar in writing of any probiems immedistaly.

Motify U.5. Fan of any discrepancies or damage and
what has been done to comect i,

Read nameptate and identify fan and jobsite ocation.
Compara with jobsite paparwark,

. Verfy all parls are presenl. properly assembled and in

working arder.
Werify proper dischange snd rotation

If fan = assemblad, verfy that the wheel and shaft turm
freely withoul noise and appesarto be belanced.

Werify thal bearings have been lubrdcated. Verity that
coupling, i supphied, s lubricated

Varfy namaplate dafa onoe again, Be sure the corract
fan is on the cormect application.

Pega g

. Housing Interfaces

1. Venly all te-down bohts are tight. Verify motor is
tied down and adjusted,

2 Verfy access doors, deing and othar accessonas
ara attached and connected properly

3. Venly ol guaids and safaly tems anee n place and
adjusied.

4. Werlly all duttwork i in place and Iz not resting on
tha fan.

. Whaal

1. Werify that the whesl is the comect rotation and in
-accmdance with specifications.

2. Verify whesl is-ree fo lim. Adjust if necessary.
Check lor inlet spacing argund the whesl,

4. Cheocx set scrows in hub for tightress to shafi
Chesk whesl for Inoseness.

4, Check key lor ightness.

. ShaftBeanngs

1. Verlly shall appears straight and key is in both
ands

2. Verity bearngs are lubricated, sel sorews or locking
collars ara tight. Check bearing mounting bolts for
lightriess.

3. Venfy seals and’or coofing wheels are-adjusted and
properly assembied,

4. Verty fan is aligned property.

. V-Beil Crives

1. Warily fan sheave ks on fan and motor sheave on
matar and are not switched, Sef screws are fight

2 Varity fan and motor sheavas paraliel

3. Verity fan and mator sheaves aligned and adjusted
1o proper dismeters If vanable spead,

4. Verify balts tensioned according to specifications.
All baits Inaded equally and malched.

5. Verily all guards are in plece and adjusied.

%, Direcl Drives

1. Werify coupling & assembied propersy and
lubricated. Raler o coupling instructions.

2. Varify couplingfan shaft/motor shaft are alignad
propedly. Refer-to coupling mits.

3. Verify allowances rave boen made for thaemal
expansion of high temperature fans,

4, Varifty coupling has been dynamically balanced
whan used on high speed equipmant.

2. Accessones

1. Verity afl dempers, inlet vanas ar other controls are
in warking order.




2. Merily maotor is wired to correct volage. “Bump” to
warily ratation I8 correct

3. Make sure all tools, personnel and debns are
remgved from fan'system

VIl START-UP OPERATION CHECKLIST

Befare puthing any fan into inital opsration the shove
Instructions must be lofowed. In addifion, the following check
list musi be complated.

A Lock out the primary and all secondary power saufces

B. A complsta mspection ahall be made of all of the
dustwark and the interior of the fan, Make certain thero
Iz ne forelan matarial which can be drawn into or Dlown
through the fan or ductwork. Eyes should be protected
agamst undetectad forelgn matesal ihrough the use of
safety goggles or olher appropriate means.

C. Make sura the foundation or mounting arangement
and the duct connections are edequately designed in
accordance with the recognized aoceptable
engimaering praclices and with LS. Fan's
recommendations

0, Check and tightan all hold-down (secunng) bolts

E. Check the fan assembly and besrngs for propar
grounding to prevent statio electnalty discharga.

F. Spin the impaller to detarmine whather it miates freely
and |s nol grassty oul of balance,

G. Inspect impeller for proper rotation for the fan design.
H Check all sel screws and tighten.

I, Check bait drive ar coupling alignment: use
recommended belt tension

J. Check the boll drive for proper sheave seiection and
make sure they are nol revensed (excessive speeds
could devalop].

K. Properly seoure all safety guards,

L. Secure all access doors o the fan and ductwork.

M. Momentarily enargize the fan to check (he direction of
rodation

M., Switeh of the alsctrical supply and allow the fan to
raach full speed, Check carsfully for:

1. Esxcessive vitiration
Unieaual npse

Proper bell alignmsant

L~ R

Proper lubncation
5 Propar amperage and volage values

IF any problem is indicated, SWITCH OFF IMMEDIATELY

Lock out the electrical supply, secure the fan impaliar If there is
a potential for windmiling (impelles lwming due to 3 draft
through the system), Check carefully for the cause of tha
(rouble and corfract as necessary.

Even if the Tan appears 1o be operating salsfactorly, shut
down allar a brief period and re-check ems 1 through 5 below
a5 tha initial stant up may have loosened the bolts and sel
BOrEWE.

FPags 7

The fan may naw be put into operation, but duning the first
aighit hiours of runining it shoukd be perodically observed and
checked for excessiva vibration and nolse. At this time, checks.
should also be made of mator mput cumrent and molor and
bearing temperatures o ensure that they do not exceed LLS
Fan's recommendations ar the motorbearing manufactuner's
recommendations.
Aftar akght hours of satisfactory aperation, the fan should be
shut down o check the Tollowing tems and adjust, If necessary
llock-out power and pravent windmilling),

1. Al eel sorews and hold-down bolts

2 Drive coupling alignment

3. Beft drive alignment

4, Bearing housing lemperature

5. Bt drive tenslon
After twenty-four hours of satisfactory operation he fan should
be shud down (power locked outl) and the drive balt tension
should be re-adjusted to recommended tension.

Record fan nameplate infermation balow lor parmanant
records:

Size!

Fan Dassgnation:
hiax, RFM:

Max. Temp.
Senal #



ACCEFTANCE All orders and sales s aubijstl 1o
writian apprmoval @nd nfceplance by B axacuive
officer of LS, Fan Inlernalional® &t FL Smith, Ar-
kansas, and &re nol bnding on ihe Company e
o I

DELIVERY Dalivery of fha squipmen hersm specl-
fiet shall be marde F.O.B paint of shipment, uniess
othenwize stated Tha Company afall nol be kable
for delay die o cases bayond ils ressonable con-
iral, such an Acts of God, acle of e puchaser,
acts of ol o mililary pulbarilies, pricies, fires,
sirikars, Nopos, epdamios: war, rots, dakays in
Iraraportalion, G shoneges, and lnatdn:r. dun i
Teasans. be Ita. reasonEDle contral. 1o oblain
NECEEEATy . matatfal, or manufachadng faci-
tiem. in the evani of such a delay, the dale ol del-
eryshall b wrterdad for a paned aqual b e lme
loml by rasmon of the diliay,

TERME OF PAYMENT ®. in the udgment of The
Company, the finamncisl condtion of tha purchasar
ml any time does not justify conlinuation of manu-
factura o Ehipmant on the larms of payment specl-
fiee, the Compary mury reguire lull or padlal pay-
mentin advanis

Pra ratd p s =hail becoms due 85 shipmants
n misde. h shipment or dalivery shall consdi-

fule 5 separse s2ie and the dafaull of sy ship-
mend or delivery shall consbbuin @ saparaln sale,
mrtl e delaull of amy shipmonl or delivery shall
i-l.ad willale the contract ae io obhar alapments or de-
vares

TERMS AND CONDITIONS

FRICE ADJUETMENT In the owent of a pice
change peor in completion of {his offér, price wit
b that provaiiing @l lme of stegrsnt.

SALES AND SIMILAR TAXES The Comgsmy's
oo nol inclide sales, use, exise, of Similer
waE, Consequantly. in addilon 1o ihe price spea-
fiad - hergin, the amownt of any presant. of . hurs
rales ush, s, or ol mimilar tx applicable o
thia saka of tha equipment hesein shall be paid by
tho Pumchagar, o in sy fhessol the Purchaser
shall provides he Company with 8 tax axomphbon
corificate accsptable 12 the laxng aulhoriies

GANCELLATION Any conmiract resulling from this
rmay. be cancelled by the Purchasar only

oy ks nd Upon payments of reasonable
ranceliation which will taks o acsmnt
ERpEnass  Hied nowmed  and - oorEnimeants

frmde by she Company.

OESIGN CHANGES The Bry resenves the
righf fn make chanpes n design, mprovemants
n;t addilians in "ﬁatfﬁ im D%‘p Ew‘,?:rrmh'

FRpaing. an Iy or nhigabons in
opply or melall same i any product rnahitse-
tred hy &,

TITLE The lie and sgh of possession af tha
aguipment sokd frersdn shall ramain wilh the Ten-
pany ahd such equipment shall reman parsonsd
R‘q:elrty umlil 83 peymants homin Pncuding de-

e ments wheller evidenced by nobas o
plhersdse) shall have baen mage in Ml in cash
ard The Purchaser apmos b do all atls neceasany
o padec] ard maintsn auch Hght and tille in the
Company.

PRICE ADJUSTMENTE AND  FROTECTION
Fricos on equipmen! manufaciuned by o Com
pary am finm fer shipmant up 1o four manthe fram
1he divde ol ihe ariglnal order eniry. Such prices &
BubRect to adpisment if shipmen & made ale {ow
monihs @ U e tan manths tom the date af the
originad ordar ondry, Il sguipment is api ten
maonihs from the dile of the onginal T gndry,
paoos will.be adusied o the pice in effect at T
timé of ghiprrent auomatically. Al whn Gner:
paneni nocassnry malsrisl man by othatd
and Turished with the Company’s oguipmenl such
s molon, ddves, wibralion equipmmi, controfs o
other complelsly assemsled cormponie Siruelures,
e Bubiet | adusiment to ihe price al lme of
shipment regardiess of the dale of ariginal arder
wiry

SAFETY ACCESSORIES The Eumparrlr manfac-
fures squipnent desigred 10 servs mulbgle appl-
catiorm and offarm o wde mange of safety squip:
mand, including guards and othar dovicas, &6 fmay
be raguired |o mesl customer. spocdications. With-
oul ewceplitn, S Compary rmocomrmeanda thal ef
ondan Include applicable salely devices Equip-
man crdergd wihoul agplicatile safsty dovices =
o the msponsibiity of the Purchasar, Furiher,
the Purchater warrants (hat he bas detsrmmad
and acguescl @y and B¥ sadety devices reguirad
Tor aquipmen sald by the Compamy. Waather cov-
ara and guards for motor and V-ball dives, eou-
plinge, shafts end besrnge, aleng wih jnlel and
oulle soraens am oplional pocosaodes nolad In
tha prica fist.

WARNING U, 5. Fan Intsmational® products ar dessgried and iranufaciured to provide rolisbile performancs but thiy s nol guamnieoed o be 100% Tree of da-

fenls. Even relabbe products will exporignce cocuslonal fadures and this
venbiation system whers failune could result in s of injery, the Liser

alarm syatem, or acknewiodgn willingreas o acoept the rekof sich foss o njury,
WARNING DO NOT use = HAZARDOUS ENVIRONMENTE whem ‘s electiesdl systam couid provida gnition b combatible or famsmatie materals nlss il

in apocifioally bull for hasardous snvironments.

ity should be seognized by the Usar. I ihese
ot provide BasqUItE DacK-up ventiiEtion, supplmmenety nelurs ventilation o fium

are uaed i 8 Mfe support

CAUTION Guards must be Irstailed when Tar s wilhin esch of persdnnsl o wihin seven (7] st (2134 m) of working feved or whon Searned advizable for aafaty

DISCLAIMER The Cornpany hiss e & difigent Sfon 10 MisTele and dosonie the producis |1/ this Semtune socursety, however, such Bustistions and descng
tions are for 1ha s purpose of ldentilication, Bod do not express or imily @ waranty hal fe products ams merhattstie. o 62 fof & pailcular purposa. or that Be
products will nacassardly conform ko the Hlustabons oF descriplions or dimeison

WARRANTY  AND.  NSCLAMER  U.S. Fan
Intemations™ exfnds fhis limilegd waranly o he
original - buyer - end _warrands  Ihal  producis
mamnifactimd by fha Company shall be fres from
origannl defocts in workmanship and matenals for
bovo yoars from dabe of shipment, proviced sama
hmye besn propedy stored, neiplled, serviced,
mainimined and opersted This warmanky sheit nal
Bpply 10 prodects wiich have beoon allsred o

3 without . the . Cormpany's - Enpress
authorzaticn .waﬂmﬂnrmﬂmﬂlnmyw;rpc
g5, in the Comgany's judomend, 1o &ffect. s
parformance. of L mar which have been
impropary  inslalled or  ubjecied b0 misEse,
negikgance, of Bocdent. of ncorrecly wsed N
combinaion wilh other substances. The Buyer
passmes all deks and liaklity for msults of wuse of
tha products: Warrandes on purchased pars, such
g5 bul not. limited 1o boarngs. shieaves, Delis

pauplings, slectric mabors, and conlrols ale
limitedt to tha famrm of warranty extended by our
ripplier

Polyathylare lubing and coolng pads mm owen

ranled bo ke free ol defects in matenal and wark.
mansfip for & pared of 00 days from: daie of ghip-
merit anuallh&wmm:r ngmmrrummm
callular type cooling ol for @ penod of Lo years
Froem dala of shipmernt same rave been
proprly handied, . instslied. senficet, main-
tamnnd and opetded And luher not subjected ©
naemesive heal, oOvosive apents or chesmicals, o
machanical abuss thel may oo earing, crusib.
Ing o undue deterioration ror used an a EyElam oF
In & marnar offer than that for which § was de:
sgried 55 axplained in the prodwec leabure:

LIMITATION OF REMEDY AND DAMAGES A8
charmys undos (s warranty musl be made in wieirg
and delivernd o 408 Soulh Phoenlx, FL Smith,

U.5, Fan International®
408 South Proenix
FL Smifh, Arkoosas 72016
Telephone. 501 -640-2254

LIMITED WARRANTY

Arkanaas T2016, within 15 days aller diszovery of

the dafect and pror 1o e axplristion of fho yedrs

from the diste of shipesinl by tha Company of the

ol - claimes defective, and. Buyer ]

rrecf fromm any remedy i Buyar fails 1o make such
g wilhin Soch penod

Willhin 3 days after recopd of & Bnely daim, e
Company shall have the ogfion aither. i inspec]
{12 Gl ‘while in Buysr's possession of o na-
iqumsl Buyer b miurm e product 1o ihe Company
il Buynr's axpense hof nepaction by b Company,
Tha Comparny shall replace, or at s oplion r,
fron of chinge, any product it detecmmas o e de-
feclive, mnd & shal ship the repaifed o replace-
et product o B F O painl of ahipment;
provided, howaver. If cirournstanees are such 98 In
the Company's judgmenl ko peohabil rapalr o re-
gamnl o mmedy the warranted dafects. tha

uymr's §oln dnd sacusive nemedy shall be 8 e
furet 1o the Buyer ol sny per of the invoice prce,
aﬂl_l;l i this Company, for the defactive produat or
il

Tha Company 5. not msponuble fof B coat of -
movel of lha defacive produd aF part, E
due b ramaval, or any dcpansas moumed m sl
ping We product o paed jo of from e Company's
prant. or Ihe nsisiation ol the repaieed o repiaoed
progiel o it

Implisd warantes, whan applicable, shall com-
minae upon the same das as the ex e
ranty provided shove, and shall, sxcepl for waman-
tiss af lite. sxtund only far the duration of the e
pross wamanty. Soms states do nab abaw lmikid-
lions oo how long an irmplied warrandy [asts, o0 the
ot imslintion may not apply foyow, The only
rormedy provided 1o you under an applicelbe im-
plled waranty and (he express waeranly shall be
the ramady provided under Hhe axphess war-
rmnty, subjesd o the lerms aad conditions
canmingd thersin, The Company shall nal
& liable fof incigantal ond onssqumilind
losses snd B nder the BRpress war-
ranty, any applicabde imEed warrany, o

caaime fur nagligentces, meceql b P axlen fat Ths
limitation i found 10 e unenforceable untar mppll-
Gatile sale pw, Some stEles oo nol slow iho e
clusian of limitaton of incdental or consatguanial
dmmisces. 80 the mbows limilation or exclusian miy
rg:g‘ #n yoi. This w-an-nrlsty .;:m il Epmicific
I rghts, and you aloo have other rights
whtich vary froms slide r::iu.

e EmpEyes, agent, dedler, or ONEr pErsan is au-
thorized & gwe am waranles on behafl of the
Company o o jissuma bor ihe Tompany any ofbar
limbdety in eannacton wilh emy of 18 producls mes
cirgl in waiting and signed by on officer of the Com-
pany

REPLACEMENT PARTS I replacerant nre
ordemsd, tuyer wiktanls thal the ofiginal comps-
il in thesa mplacamenl pans Wil De

pluced ame In salisfactory working corditaon, mnd
whan soid repticement parti sra. installad, the ra-
sultant inatafaton will operale in-a safa menmer, &t
spoads anll lempenalures for which tha ariginal
nuiprianl wiss pudchasad,

TECHNICAL ADVICE  AND - RECOMMENDA-

TIONS, DISCLAIMER Mobwehstarding any poal
procios o desall or any oumlom of @e vade,
szdes shall nol inchsdo the furniahing ol teclnacal

advios or Bssisance or aystam deslgh. Aly saich
gssistancs shal be al the CompEy s sche ophon
and iy be subject 0 sddRional chargo,

The Cormpany asauma ko obligaton or bty on
acount af mny recommendations, opinom o adf-
vice g lo e choacs, wislallsion or uso of prod.
iezis. Any such recommenciEions, ofinods o ad
vice are given and ahal be socoptnd @l you owi
sk and shall ral considuls any warrnty or guar-
antge of such products or their perlanmanse,

GENERAL In no avant shall any cloim for conae-
rillel damages be mmde by etwe party, The
mpary wil comply with all sppicable Fodesal.

Saatm, And Kcal ws

Faoc 801-E46-3185
U.S. FAM INTERMATIONAL®
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