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Introduction

®* The positive displacement blower is often the heart of many types of
pneumatic conveying and process systems.

Often, such an important piece of equipment is forgotten until it fails.

Once the blower has failed, the maintenance personnel must
scramble to get the system back online.

« Some simple procedures can often prevent damage to the blower
and make your life at work much better!
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Overview of Topics

Lubrication
Starved inlet
Over-pressure
Over-temperature
Installation errors
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Starting and Running A PD Blower While Low
on Qll...

...will result in almost immediate failure of the gears. Once the gears
begin to falil, the following can occur:

Rotor lobes will clash

End clearances will change, thrusting the driven rotor into the free
end plate

Bearings will also fail, causing the rotor lobes to clash even further
If caught early, the blower is rebuildable



This poor blower was
~ avictim of never
. having been filled with

Strangely enough, it
took 20 minutes for
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CAUTION-uNIT SHIPPED DRY

. FILL QIL RESERVOIRS TO PROPER LEVEL. (SIGHT GAUGES OR
SQUARE HEAD OIL LEVEL PLUGS.}

2 POUR OIL IN THRU BREATHER MOUNTING HOLES, OR OTHER
DIL FILL LOCATIONS PROVIDED. (REFER TO FROPER INSTALLA-
TION DRAWING IN THE “INSTRUCTION AND MAINTENANCE"
MANUAL) CAUTION: DISCARD ALL PLASTIC PLUGS SHIPPED
WITH UNIT.

3. OIL SPECIFICATIONS:

WINTER (BELOW 30° F ) SAE 20
SUMMER (30° F to 80° F} SAE 30 (ABOVE 80° F) SAE 40
(REFER TO MANUAL FOR LUBE OIL SPECIFICATIONS.}

h TUTHILL | M-DPneumatics
I corPorATION | Division

= Jra) i Hoatmew 5F P Few IRTT
ringlisid, Fizrau-l J5A GHE-0ATT
il : H11495

START UP INSTRUCTIONS
Mount blower level, shim as required, support all external piping,
use flexible connectors,

Check oll level - refar to maintenance instructions for proper
ciling procedura.

Be zure intake piping I= claan and free from all obstructions,
iweld spalter, nuts, bols, tools, ete))

Install belts with correct belt tension {If balt drivan).

Check alignment [(if direct driven). Shaft alignment should be
within 005 tir.

Refer to maintenance manual for detall infermation.
TUTHILL | M-D Pneumnatics 8929

m carroRraTon | Divigion

TSI, kearesy Bl RO 30w 2877
Epriragficd, Miseoun LEe 253800000 ¢
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..even though there
were tags affixed to
the blower stating that
the blower had been
shipped dry.



Improperly Maintained Lubricant

Dirty oil: Bearings and gears will wear out prematurely. Oil should be
changed every 500-1000 hours of operation; more frequently if
operating in a demanding application or in a dirty environment.

If you think 500 hours is a short time, some automobile manufacturers
recommend oil changes every 3000 miles. At an average of 30 MPH,
that is equal to only 100 hours of operation.

Blowers operating with external lubrication systems with large
guantities of oil and filtration can operate 3-6 months without oil
changes.
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Improperly Maintained Lubricant

Failed Lubricant: Oil will be black and beginning to turn into tar.

Bearings and gears will show evidence of further damage, such as
damaged rolling elements and damaged teeth.

Generally caused from thermal breakdown of the lubricant.

Demanding applications (13-18 PSIG) may require oil changes as
frequently as 100-250 hours.

Oil sampling programs are very valuable for the purpose of optimizing
oll life and minimizing waste.

Inc. All rights reserved



o ﬁwdﬁ% %f Dll |rE1 blawer black and thlck
N egmnmg to become tar \
F" Hl‘sﬂﬁfq% _‘;







Improperly Maintained Lubricant

Inadequate Lubrication: Bearings and/or gears will be discolored due
to heat buildup. Normally caused from:

Operation of a blower at too slow of a speed. Since a blower is splash
lubricated, minimum speeds are necessary to provide proper
lubrication of teeth.

Use of too low a viscosity for lubricant. Follow guidelines in the
operation and maintenance manual for the blower. Kice typically
recommends an ISO-100 synthetic oil when the ambient temperature
Is 90° F, or less. Above 90° F, ISO-150 synthetic oil is recommended.
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Starved Inlet

Starved inlet is a condition where the airflow entering the blower is so
restricted that there is insufficient air supply to provide adequate cooling of
the blower.
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Starved Inlet

Visual signs of starved inlet may include:
*  “Browning” of paint on the blower

* Auniform, yellowish “straw” color of the rotors, end plates and housing,
indicating an internal temperature of 430-480° F. The deeper the
yellowish color, the higher the temperature.

* In some cases there may be purple or blue colors in places, indicating
temperatures as high as 640° F
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Starved Inlet

If allowed to continue, visual signs of starved inlet may include:
* Bubbling or charring of paint on the blower
— most indicated near the discharge side of the blower
* Wear on the non-gear end plate of the blower
* Evidence of contact between rotors themselves
* Evidence of contact between rotors and inlet port.
« Seizure of blower, resulting in catastrophic failure
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Housing: Gold in color, turning purple
near the discharge port.

End plates: Gold in color, turning
purple near the discharge port;
evidence of driven rotor being pushed
into the end plate.
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Rotors: Uniform gold in color, evidence of some contact with each other and
the housing
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Starved Inlet

Starved inlet can be prevented by:
Monitoring an inlet filter restriction indicator

Visually inspecting the inlet filter regularly

— Do not completely rely on instrumentation

Changing the inlet filter when necessary

— when differential pressure across inlet filter reaches approximately
10" of water column

Installation of a vacuum switch and/or a vacuum relief valve on the inlet
side of the blower

Installation of a temperature switch in the blower discharge stream as
close to the blower as possible

ustries, Inc. All rights reserved
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Over-pressure

Positive displacement blowers are “work horses”. They do not give up.
They will stuff air into a pipe, or self-destruct in trying.

Damage resulting from over-pressure is apparent when the discharge of
the blower has been restricted.

The type of damage sustained from over-pressure:
Contact between rotors and inlet port of housing
Contact between rotors and non-gear end plate

Severe cases may include inter-lobe contact and even contact between
the rotors and the gear end plate

Inc. All rights reserved



Note evidence of contact with rotors and housing
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Rotor interlobe contact; also note damage on housing
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This view shows free end contact

©Kice Industries, Inc. All rights reserved




Over-pressure

Over-pressure can be prevented by:

* Installation of a pressure relief valve on the
discharge of each blower

— Prior to any other control valves or airlocks

« If spring type, perform regular checks on relief
valve settings to assure proper setting and
operation

— Some include pressure relief valves in their
equipment calibration schedules

* Installation of discharge pressure switch at the
blower discharge
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Over-temperature

Damage resulting from over-temperature is not always as apparent as
starved inlet or over-pressure. There may be symptoms of both in an
over-temperature situation.

Over-temperature can be caused by:
* Inlet air temperatures that are elevated above ambient
* Recirculation of airflow from the blower discharge to the blower inlet
« Throttling of blower discharge in an attempt to reduce airflow
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Over-temperature

Over-temperature can be prevented by:

Installation of a discharge pressure switch at the
blower discharge

Installation of a heat exchanger prior to the blower
inlet in a recirculation loop

Always operate the blower with valves wide open.
Never use valves for the purpose of choking down
the blower discharge.
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Installation Errors

When installing or replacing a blower, installation errors can wreak havoc with your production schedule.

The most common errors are discussed today, but also, refer to Tuthill's Field Troubleshooting Manual for
additional guidance.

Soft foot condition: Where uneven loads are exerted on the blower when mounting.
— Often occurs when reinstalling a repaired or replacement blower.

— Preventable by checking between each foot and the mounting surface with a feeler gauge and
installing shim stock under feet before tightening mounting bolts
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Installation Errors

Improper installation of valves: Check valves, pressure relief and vacuum relief valves
are unidirectional. It is vital to make sure that these valves are installed properly.

- Be completely familiar with the specific valve and pay close attention to the direction the
valve must be oriented.
— If you don’t know, just ask. all —
©Kice Industries, Inc. All rights reserved



Installation Errors

<

Excessive overhung load: This usually results in broken drive shafts,
damaged drive shaft bearings, or fretting of the drive shaft

«  Tighten belts only to point necessary to transmit the motor nameplate

power.

design of the drive.

required.

Often, belts are tightened by sight. This almost always will exceed

Make certain that you are familiar with the amount of deflection

TENSION

Static Tension (Per rib/strand):
Static Belf Pull:

Rib/Strand Deflection Distance:
Rib/Strand Deflection Force:
Sonic Tension Meter:

Belt Frequency:

505C/507C Model STM Settings:
Powerband Multiplier:

New Belt
128 to 137 Ibf

254 to 273 Ibf
0.34in
8.8 t0 9.4 Ibf
56910 610 N
58 to 60 Hz

Weight: 140.38g/m,Width: Tmm/#R, Span: 552mm
1.0043 to 1.0046

Used Belt
110 to 119 Ibf

218 to 236 Ibf
0.34in
7.7 t0 8.2 Ibf
48810528 N
53 to 56 Hz

1.0037 to 1.0040

Industrial Belt Design - Drive Detail Report
Design Flex® Pro by the Gates Corporation

Designed For: Provided By: Chris Marris
Kice Ind.
5500 Mill Heights.
Wichita, Kansas 87218
United States
emorris@kics com
318-744-7151 Phone
Applicaton: M-D 4012 QLN-20

INPUT
Drive Information DriveR DriveN
Speed Ratio: 172 Up RPM: 1750.0 3016.0+4%
Input Load: 30 hp, Efficiency: 03.00 %
Service Factor: 1.5 Shaft Diameter: 1875in 1.125in

Design Power: 45 hp
Center Distance: 198 to 24.2in
Motor Standards: NEMA Electric Motor, NEMA 288T frame

m

ushings Checked: QD, No MFE
Belts Checked: Super HC
Single Belts, Electric Motor

SELECTED DRIVE

Beit Type: Super HC - 5VX Belt DriveR DriveN
Total # of Strands/Ribs: 2
Speed Ratio: 1,74 Up Part No: 2-5VXT10 QD2/5V10.80 QD2/5v8.30
dN RPM: 3048.4 Product No: 2414-0710 7874-2100 78742063
Rated Load: 49,35 hp, ODR: 1.10 Top Width: - 188in 188in
Belt Pull: 314 Ibf Weight: 1.3 Ibf 19 Ibf 7.0 Ibf
Center Distance: 2167 in Rim/Beit Speed: 4848 fiimin 4983 fimin 5027 fiimin
InstallTake-Up Range: 20.57 into 23.07 in RPM: 836.2 1750.0 2048.4
Bushing Part No: - SK17i8 SK118
Bushing Product No: - 78384114 78384102
Sore: - 1.875in 1.125in
Pitch Diamater: - 10.80in 620in
TENSION
New Belt Used Belt
Static Tension (Per rib/strand): 128 1o 137 Ibf 11010 118 Ibf
Static Beit Pull: 254 0 273 Ibf 218 1o 236 IbF
Rib/Strand Defiection Distance: 0.34in 034in
Rib/Strand Deflection Force: 881004 Ibf 7.7108.2 Ibf
Sonic Tension Meter: 5690 810N 48810528 N
Belt Frequency: 5810 60 Hz 53 to 56 Hz

505C/507C Model STM Settings: Weight: 140.38g/m.Width: Imm/#R, Span: 552mm

Powerband Muitiplier: 1.0042 to 1.0048 1.0037 to 1.0040

NOTES

- User requested non-PowerBand belts.

assume Gates products and are n
52 in any application

ot applicable to non-Gates products.
e failure of the product o perform cou
er in-fiight systems necessary for safe flight

jd cause injury or death. This includes

9172012 1:45PM Page 10of 1 2.08/2.00/2.03/ North America



Installation Errors

Improper location of pressure or temperature
sensors: Provides false reporting of what is
actually over-pressure or over-temperature.

Locate pressure, vacuum, and temperature
Instrumentation within 6 inches of the blower inlet
and discharge

— Provides most accurate readings and best
protection

Do not rely on infrared “skin temperature”
thermometers. These devices will not give an
accurate representation of the temperature inside
the blower. These should only be used to determine
trends and to stave off possible future problems.
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Summary

Blower life can be optimized with:
Regular oil changes with lubricant appropriate for the application
Clean inlet air (or as clean as possible)
Protection against over-pressure

Protection against over-heating

Kice Industries, Inc. All rights reserved.

neulube
SYNTHETIC OIL

PreuLube synthetic il from Tuthill Vacuum & Blower
Systems Is specifically blended to tackle your toughest
rotary blower applications. As a result of this speciic
proprietary formulation, PneuLube can be utiized in low
temperature as well as high temperature ambient
conditions, proviing a single. all-purpose lubricant for
any rotary blower application.

Extended Oil Life

The special formulation of PneuLube quadruples oil life
expectancy as compared to conventional mineral oils,
requiring fewer cil changes and allowing for longer
maintenance intervals.

Superior Performance

PneuLube is formulated with synthesized hydrocarban
fluids and selected additves to provide superior
resistance against oxidation, and maximum protection
from wear rust, comosion and foaming. Pneulube
pravides unsurpassed thermal and oxidation stability as
well as increased protection from viscosity loss as
compared to conventional mineral oils. The high
viscosily index of PeuLube provides higher viscosities
and greater film strengih at higher temperatures and
lower viscosities at low temperatures for minimum
friction and better |ubrication than other synthetic
blower lubricants on the market today

‘our Local Tuthill Vacuum & Biower Systems Salss Professional:

Compatibility Assured
PneuLube is compatible with essentially all seal materials,
slastomers and paints, including
Buna-N acrylonitrile
Neoprene

Viton®

Teflon®

Polyethylene

Polyurethane ether
Fluorocarbon

Polysuifate

Polyacrylate

Ethylene acrylic

Epoxy

Plastisol

PVC

Acrylic paint

Lacquer

.

s s s s e e 0 e

LRI

PneuLube is also fully compatible with hydrogen service
applications. PneuLube does not thicken or congeal in the
presence of hydrogen

PneulLube Physical Properties:
Viscosity Grade: 1SO 100

Specific Gravity at 16°C (62" F): 0.859
Viscosity at 40° C (104°F): 91.8 cSt:
Viscosity at 100° C {212° F): 13.1 ¢St
Viscosity Index: 142

Pour Point: -51° G {-60° F)

Flash Point: -246° C (475° F)

Copper Corrosion Rating: 1A

PreuLube is available in:

* Individual pints, quarts, halt-galions and gallons

¢ Case lots of all of the above sizes

*  Sgallen pails and 55-gallon barrels

Contact your local Tuthil Vacuum & Blower Systems

Sales Professional to start using PneuLube in all of your
rotary blowers today.

LEADING THE SEARCH FOR INNOVATIVE SOLUTIONS

n TUTHILL ;
I Vacuum & Blower Systems | 158

4840 West Kearmoy Strast
Springfield, Missour USA 65803-8702
Tel 417 865-8715 O 8258967 Fax 417 8652850

hitip:/fpneumatics.tuthill.com 1002
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= Kice Industries - Windows Internet Explorer
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Phone: (318} 7447151

We make
KICE INDUSTRIES, INEC. your job easier. Today.

HICE HOME PROD SYSTEMS - INDHE NEWS ABDUT KICE = CONTACT US

About Kice Industries How to contact us

HICE INDUSTRIES
SE00 M. Mill Heights Cir.
Wichita, K5 67219-2358

Foundad in 1946, Kica Indusli
owned business based in Wic K3, Kice designs complsl
industrial air systerns and builds most of the equipment

specified tor theae systems. Applicatians include prneumatic

@& I5 a fourth generalion, family

cormeying, dusl control and agpiration. Kice Senes many Phone: (315) T44-T151
differant indusiries including grain, plastics. food, feed. wood Fax: (316) T44-T355
and minerals. Pleases take a few minutes to explore Kice Email: salesi@kice.com
Industries
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http://www.kice.com/

Thank you for the opportunity
to speak to you today

Should you have any questions
Please visit our website at www.kice.com
or contact us at sales@kice.com

ries, Inc. All rights reserved
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