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USA market and Industry for Mixing Equipment.

Let’ s discuss mixer specification requirements for USA market.

GENERAL

Thisspecification definesthe minimum mechanicd reguirementsof the mixing equipment to be
operated outdoorsin aprocess plant. All tanks, basins, or other mixing vesselswill be provided
with anti-swirl bafflesto be supplied by othersin accordance with the project drawingsor as
specified dsewherein this gpecification.

Theintent of this specification isto require that the equipment supplied provide the mixing or
aeration process needs, as defined e sewherein this specification, be astandard product of a
manufacturer who is and has been an established commercia supplier of such equipment for not
lessthan 5 years

Warranty

The equipment sdler shdl be soldy and fully respongble for warranty and mechanica desgn
adequiecy of dl the componentsin the scope of supply defined in this section of the specification,
including purchasad and sub-contracted items.

SCOPE of Supply
Each assambly shall indude asaminimum, an dectric motor, flexible element motor coupling

and guard, speed reducer, mixing impdlers, the lower shaft carrying such impdler(s), and the
means of sheft attachment to the reducer/drive and impd ler(s).

EQUIPMENT DESIGN

SPEED REDUCER Helical-Spiral Bevel Type

The lower mixer shaft dides up through a"quill™" shaft and is directly connected to the mixer
drive by athrugt plate and bolts a thetop of the drive. The shaft isdrawn up againgt asplit thrust
collar located just below the drive, creating a solid connection to the reducer. The bearing
support for the lower mixer shaft therefore becomes the upper and lower low speed reducer
bearings. Note, these bearings are oversize sncetheir ID is established by the OD of the low
speed redudeshaft. These bearings are normally Timkin or equivalent type bearings with
Some excepl ' Thelow speed reducer bearings have adud purpose, they support the low
shaft and gearing and support the mixer shaft. With thistype of drive design, dl
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Theseright angle
generated, hobbed,

The speed reducer shall be specifically designed for mixing service. To
fadilitate instadlation and maintenancethe gear drive should be alow headroom
right angletype comprised of hdlica and spird beve gearing. Worm gear
drives are not acceptable.

Asa minimum, all hdica gearing shdl meet the requirements of AGMA
Qudity No. 10 under AGMA standard 390.03. Spird beve gearsshould be
desgned in accordance with thelatest AGMA standards.

Geneard maintenance, spedificdly including motor changes, speed changes,
replacement of dl anti-friction bearings (except the bearing supporting the
output shaft), and ail sysem maintenance, shall not require remova of the
peed reducer housing from its foundation.

speed reducers have efficiency above 96% and incorporate precision-
shaved and carburized fine-pitch hdicd gearsin the primary reduction.

Spird bevesare usad asfind reduction gears, and are individually mounted, micrometer-set

and match-lapped

to assure quietness. As standard, the primary reduction for these drivesisa

meatched set of gears which alows speed changes to be made easily without specid toals,
without dismantling the mixer or removing it from the tank, and without expendve rebuilding.

Splash lubrication provides acongant flow of oil to dl surfaceswithout the need for pumps or
piping. An oil dam around the mixer drive shaft gives positive protection againg lubricant
leskage down the mixer shaft.
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Figure 1 — Typical Gear Drive in the USA
NOT SHOWN
420 | LOW SPEED BEARING CAGE

ggg I&(égill\lthITNg EIH,\?(';\‘GE GEARPINION 117 |SHIM PACK — LOW SPEED BRG. CAGE
202 416 |OIL SEAL — INNER

207 | INNER BEARING 415 | OIL SEAL — OUTER

110% | HIGH SPEED SHAFT 414 | LOCK PLATE

1o+ | RETAINER 412 |SHIM PACK — LOW SPEED RETAINER
108* | SHIM PACK—BEVEL PINION ADJUST. |41 |OIL SEAL — LOWER

SHIM PACK—BEARING ADJUSTMENT

107 | BEARING CAGE—BEVEL PINION 410 | LOW SPEED RETAINER

106 | LOCKNUT & WASHER 408 | LOWER BEARING

105 | oyTER BEARINGS 404 | UPPER BEARING

103 | SPACER 403 | COLLAR

102 | INN ER BEARING 402 | LOW SPEED SHAFT

1010| BEVEL PINION 216 | CHANGE GEAR COVER

1000| BEVEL GEAR 215 | GASKET — CHANGE GEAR COVER
28 | GASKET — COVER PLATE 214 | LOCK NUT -CHANGE GEAR

27 | COVER PLATE igo KEY — CHANGE GEAR

24 | GASKET —H.S. SEAL CAGE 2120) cHaNGE GEAR

23 | OIL SEAL

2100| KEY — CHANGE GEAR PINION

22 HIGH SPEED SEAL CAGE CHANGE GEAR PINION

21% OIL DIPSTICK 207
KEY — HIGH SPEED SHAFT

20 | BREATHER ASSEMBLY 506 | RETAINING RING

2 HOUSING 505 | OUTER BEARING
ITEM Q&R NAME ITEM PART NAME

ITEMS 210 & 212, HELICAL PINION
AND GEAR ARE MATCHED SETS
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REDUCER RATING

Drivesshd| be rated for continuous 24 hour per day operation in accordance with thelatest gpplicable
AGMA standardsfor endosed gear drives. The thermd rating of the speed reducer shall exceed
the desgn mechanicdl rating to diminate the need for externd coolers. Externa cooling devices are
not acceptable. The manufacturer shall certify, in writing, that the Speed reducer isdesigned to the
aoplicable AGMA Standards

Gear drivesfor unitswhoseimpellers are classified by the Impeller Section of this specification
asbeing liquid level sengtive shdl havean AGMA mechanicd rating not lessthan 2 timesthe

motor nameplate horsepower.

REDUCER HOUSING

Each drive unit shdl include aheavy duty Speed reducer in acagt-iron or fabricated sed housing.
All non-meachined housing, retainer and cage interior surfaces shal be coated with gear case seder
by spraying or dipping. Assembled drives shdl be pressure tested.

To prevent oil |eakage along the drive output shaft, adrywell will be provided to exclude ail
from the output portion of the gear drive. Where manometer typewelsare used radid dearances
ghdl be not less than one hdlf inch to prevent oil pumping.

The speed reducer breather shall be located above possible oil foam level. All speed reducer
openings b ow the operaing ail level shdl be postively seeled with compressible gaskets.

No O-ring seaswill be dlowed. The speed reducer shall be provided with lifting lugs. The
Spead reducer shall be spin-tested prior to shipment.

NOISE LEVELS
The expected overal noiselevel isbelow 80 dBA at adistance of 3 feet or more
than the unit. This noise level is measured on atest sand, and gppliesto unitswith a

maximum nomina input speed of 1750 RPM and output speeds of 155 RPM
maximum.

REDUCER OUTPUT SHAFT

The spead reduces, output shaft shdl be congtructed and supported so thet the shaft deflection
caused by o%oads does not affect dignment of the anti-friction bearings or cause

misdignm@ ing during mixer operation.
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BEARINGS

Bearings throughout the design shdl be anti-friction type of ball, roller, or tapered roller design.
Pressed-on type or diding, journd type bearings are not acceptable. Replacement of any gear
drive anti-friction bearing, except the bearing supporting the output shaft, shal not require remova
of the speed reducer housing from its foundation.

BEARING LIFE

All spead reducer output sheft and independent mixer shaft support bearings shdl haveaminimum
L-10 lifeof 100,000 hours as cdculated by thelatest AFBMA standard. Other bearings shdl be of
atype appropriate to the nature and size of the torsond thrust and laterd loadsencountered. In
addition to thedesgn torsond and thrust |oads creeted by the gearing, bearing life cdculations shal
include the bending | oads caused by the forces acting at the mixing impeller. The type and
meagnitude of the forces used in the caculation shdl be substantiated by the equipment supplier,
on request.

SHAFT BEARINGS

The output shaft bearings shdl be grease-lubricated with greaseinlet and relief accessblefromthe
mounting surface.

Greasefittings serving the mixer and output shaft bearings areto be plainly marked and each greese
fitting shal be protected with aremovable cover.

LUBRICATION

The spead reducer oil shdl have asplash lubrication system suitablefor al-weather sarting and
operation. Splash lubrication by means of an oil dinger or by gearsrunningin an oil bathis
preferred.

Grease lubrication of someworking partsis permissible, providing adequate separation ismade
of these partsfromthe ail lubricated parts.

All ol lubricated bearings shell belocated abovethetop of themain lubricant drain and
sufficently above the speed reducer oil sump to prevent life-shortening particul ate metter and
dudgefrom the bearings. No ail sedswill be permitted below the operating oil level
for rotating
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A dip gtick shdl be provided to measure oil levelsfor dl systems.

Alternate pumped oil lubrication systemsthat require any lifting, or disassembly of the drive
for oil pump or lubrication system maintenance are not acceptable. Pump systems shdl
provide an externd oil filter on each gear driveto protect the pump and the gear drive from
dirt and dudge. Thereshdl be agauge on thefilter outlet indicating lubricant flow. Protective
devicesto notify the plant operator and stop the drive motor in the event of pump failure,

or low ail leve chill be provided with gear drives having pumped lubrication systems.

OIL DRAIN

A single extended ail drain shdl be provided, positioned for easy access, and located to
leave not more than 1/4' of resdud oil within the drive housing. Following theinitid run-in
period, oil changes shall not berequired a |essthan 2500-hour intervaswhen operated
continuoudy at ambient conditions above freezing. Ingruction manuas shdl includealist of
acceptablelubricants, and recommended change intervals for low temperature operation.

MIXER SHAFT

Theoutput shaft shdl betotaly overhung, the use of submerged or Seedy bearingsis nat
permitted. When turned over by hand, impeler shaft runout or deflection shdl not exceed
/4" per 10 of length.

Separation of the shaft supporting the turbine from the speed reducer shdl not require
disassembly or other disturbance of the speed reducer internd gearing. A bolted connection
to ahollow output shaft or aflanged coupling joining the reducer output and impeller shefts
may be used. Hanged connection for impeller assembly isan accepteble dternae.

CRITICAL SPEED — FREQUENCY OF VIBRATION

When gabilizing devices are used in conjunction with mixing impellers, the rotating speed of the
unit shal not exceed 80% of thefirgt natura frequency, in air, of the shaft and impeller
assembly. Therotationa speed shdl not exceed 40% of the natura frequency when impellers
operate for prolonged periods at or near the liquid surface or when impdlerswithout.:
dahilizing devices are used.
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IMPELLERS

Impdlerswhaose power consumption, Sdeload, and pumping characteristics have not been
fully documented by the equipment manufacturer will not be acceptable. Such impdlers <hdl
indudetheaffectsof liquid leve variation on power investment, basin hydraulic stability, blade
loading, and process performance.

A liquid leve sengtiveimpdler isdefined asany impdler for which a3 inch changein devation
of theliquid surface at the shaft centerline causes achange of dectrica power consumption of 15
percent or more. Each unit fitted with such impdler shall have aminimum AGMA savice
factor of 2, or include a protective device to sop the motor if trang ent overload occurs caused by
such things as changein basin throughput or wind crested waves

Impdlerswhaose power consumption islessthan 15 % during such change aredassed as Liquid
Level Insengtive.

Theimpdler shdl beof such design, and operate at such rotationd speed that dynamic baancingis
not required to prevent damaging vibration.

Impdlersshdl be removable from the shaft by means of adetachable hub, detachable blades or
aflange type coupling connection.

Impellersintended to be operated at the liquid surface shdl be connected to the shaft by asquare
hook type key, designed to transmit full motor torque and to support theimpeler assembly onthe
shaft. An extended keyway shall be provided of sufficent length to permit adjustment of the axid
position 6 inches up or down from the design location. When aflanged coupling or aliquid leve
sengtivetypeimpdler isused, the drive will be provided with ameans of changing the devation
of theimpeller from the mounting platform.

Materids of theimpdler shafts, impeler hubs and blades shdl be as spedified. The minimum
materia thicknessfor impeller fabrication is /8 inch.
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MOTORS

Thedriver shdl bea (TEFC) totdly enclosed, fan cooled, eectric induction motor with insulaion
mesting Class B, and awesther tight junction box. The manufacturer's sandard starting code will
apply unless otherwise spedified. Theinsulation shdl be non-hygroscopic. The maximum motor
gpeed shdl be 1800 rpm. Unless otherwise specified, the dectrical characterigtics shall be 460
volts'3 phase/60 Hertz. (575 V in Canada)

A flexible coupling and coupling guard shall be provided between the e ectric motor driver and
the gear box input shaft.

TESTING

Prior to shipment, each drive unit shdl be run with apolarizing, rust-inhibiting oil during the
reducer spin test a the manufacturer'sfacility to verify that it is correctly manufactured and
assembled and isfree of il leaks. After ingtdlation, each unit shal be run to demongtrateits
ability to operate without overheeting, jamming or excessvely vibrating during norma operation.

PAINTING

Normadly, painted surfaces not subject to continuous wetting by the processliquid shdl indude
motors and soeed reducers. Surfaces of the drive assembly to be painted shall be commercidly blast-
cleaned prior to gpplication of the manufacturer's sandard primer. Preparation shall meet Sted
Structures Painting Council Surface Preparation Specification and Fictorid Vis1 (Latest
Editions), SSPC-SP6. All blast cleaning shall take place before any assembly occurs. Painting
requirements dsewherein this spedification shal not require or permit aorasive blagting of find
assemblieswith roteting components.
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PREPARATION FOR SHIPMENT - CORROSION PROTECTION

Spoedid meesuresshd | betakentotreet dl mixer internd and externd mild Sed partsthet are without
permanent codtings, eg., pant, etc., for ressanceto corrason from water vapor. Under ordinary
conditionsthese procedureswill assure adequiate protection of mixersduring shipment (domesticor
export).

A vgpor phaseinhibitor shdl be gorayed into eech gear drivethrough

onedf theopenings Carewill betakento mantanthegoray propdlant free of water and water

vapor. Holesin the gear drivefor thedipgtick and bresther shall be plugged and the dipstick

and breather will be shipped loose

Theinsde surface of thetubular shaftsshdl be coated with a
protective malybdenum rich anti-sai ze compound and the open ends will be sedled of f with plagtic
plugs

Theentire upper portion of the mixer shaftswhich areto be fidd inddled inthe gear drive, induding the
top end and tapped holes shall be coated with anti seize compound. A tightly wrapped layer of
inhibitor coated paper shdl be gpplied to this portion which will then be covered with waterproof export
paper and seded with waterproof tgpe

Impdlers, In-tank all exposed parts such as shafts, impdler assemblies,

shelts & misc. Seedy bearing assamblies, flexible coupling hubs, mator components and geer drive sheft
extensons mixer bearing assemhblies etc. shdl be pratected with awaxy film maistureexd uding coating
such as CRC Indudtries SP 400 sorayed on or hand gpplied.





