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SAFETY INFORMATION

SAFETY INFORMATION

A CAUTION

RO-FLO COMPRESSORS AND VACUUM PUMPS MUST BE OPERATED BY PROFESSIONALS TRAINED IN THE USE OF GAS
COMPRESSION EQUIPMENT.

PLEASE CONTACT YOUR SYSTEMINTEGRATOR /PACKAGER FOR TRAINING IN THE USE AND MAINTENANCE OF RO-FLO
COMPRESSORS AND VACUUM PUMPS AS APPLIED IN YOUR SYSTEM.

A CAUTION

READ AND UNDERSTAND THE OPERATOR'S MANUAL BEFORE USING THIS COMPRESSOR. IT ISESSENTIALTO REFER TO THE
PACKAGER'S OPERATING MANUAL FOR COMPLETE OPERATING INSTRUCTIONS.

FAILURETO FOLLOW OPERATING INSTRUCTIONS MAY RESULT IN SERIOUS INJURY OR DEATH.

Read this document carefully before installing and starting your compressor.

The following instructions have been prepared to assist in installation, operation, and maintenance of your Ro-Flo® sliding vane
compressor. Following these instructions and those provided for the compressor package will ensure a long operational life for your
equipment.

The entire manual should be reviewed before attempting to install, operate, service, or repair the compressor.

Ro-Flo® sliding vane compressors are positive displacement style compressors designed to compress gas. The compressor must not be
subjected to liquids in the inlet gas stream. Ro-Flo Compressors, LLC is not responsible for the system design to prevent liquid in the gas
stream, and as such, Ro-Flo Compressors, LLC cannot warrant equipment damaged by improperly protected or operated equipment.

A\ cauTioN

PERSONAL PROTECTIVE EQUIPMENT (PPE) SHOULD BE USED TO AVOID HEALTH HAZARDS (EXCESSIVE SOUND LEVEL
EXPOSURE) DUE TO HIGH NOISE LEVEL DURING NORMAL OPERATION.

ITISRECOMMENDED THAT THE CUSTOMER ESTABLISH AN EHS PLAN TO AVOID AN EXPOSURE RISKIN EXCESS OF
PERMISSIBLE EXPOSURE LIMIT (PEL) AS DEFINED BY THE OCCUPATIONAL SAFETY & HEALTH ADMINISTRATION (OSHA) OR
OTHERREGULATING BODY.

A CAUTION
THE INFORMATION CONTAINED WITHIN ISINTENDED TO ASSIST OPERATING PERSONNEL BY PROVIDING INFORMATION ON
THE GENERAL CHARACTERISTICS OF EQUIPMENT OF THISTYPE. ITDOESNOT RELIEVE THE USER OF RESPONSIBILITY TO USE
SOUND ENGINEERING PRACTICES IN THE INSTALLATION, APPLICATION, AND MAINTENANCE OF PARTICULAR EQUIPMENT
PURCHASES.

INSTALLATION, OPERATION, & MAINTENANCE MANUAL
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SAFETY INFORMATION

The PACKAGER and END USER of Ro-Flo® sliding vane compressors and vacuum pumps shall assess all hazards that are present, or
are likely present, with the compressor package and determine what personal protective equipment (PPE) is necessary. In instances
where the compressor process gas is considered hazardous, PPE may include respirators, personal gas detectors, etc. Hard hats may
also be required depending on the installation.

For individuals within danger zones of operating Ro-Flo® compressors and vacuum pumps, as defined by the PACKAGER and/or END
USER, Ro-Flo Compressors, LLC recommends a minimum of eye protection and hearing protection. For individuals performing assembly,
disassembly, service and/or maintenance of Ro-Flo® compressors not in operation, Ro-Flo Compressors, LLC recommends a minimum of
eye protection, gloves, and steel toe footwear.

Lighting should be considered in the package design, the PACKAGER is referred to the compressor general arrangement drawings for
areas of the compressor requiring service, maintenance, and/or inspection.

A CAUTION

THE COMPRESSOR SURFACES AND ATTACHED PIPING MAY BEHOT. GASES AND FLUIDS WITHIN THE COMPRESSOR MAY BE
HOT.

Before starting any maintenance or removing any components, lockout the compressor driver, relieve all pressure from the compressor,
vent and purge any residual gases, drain fluids and decontaminate the compressor in accordance with the PACKAGER's instructions.
Failure to properly depressurize the compressor could result in hot gases and/or liquids being ejected from the compressor and piping.
Additionally, it maybe necessary to allow the compressor and piping to cool prior to any assembly, disassembly, service, and/or
maintenance to avoid burn hazards.

The PACKAGER and END USER of a Ro-Flo® compressor shall assess all hazards that are present, or are likely present, with the
compressor package and develop an EHS program and plan that includes but is not limited to lockout/tag out procedures, depressurization
procedures, venting procedures, draining procedures, and decontamination procedures.

INSTALLATION, OPERATION, & MAINTENANCE MANUAL
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INTRODUCTION

INTRODUCTION
INTENDED USE OF RO-FLO® COMPRESSORS

Ro-Flo Compressors, LLC manufactures compressors and
vacuum pumps for various industrial applications, including oil &
gas vapor recovery, industrial process gas recovery, rail car
unloading, food processing, etc. Ro-Flo® compressors are
typically employed in environments with wet, toxic, and/or
corrosive gases. Please contact Ro-Flo Engineering with questions
concerning the suitability for a specific application. Ro-Flo®
compressors are suitable for ambient conditions of -20 °F to

140 °F (-28 °C to 60 °C).

RO-FLO® SLIDING VANE COMPRESSORS

The basic design of a Ro-Flo® compressor is comprised of two
cylinder heads that eccentrically locate a rotor in a round cylinder
bore. At operating speed, centrifugal force extends the blades from
eight rotor slots so they maintain contact with the cylinder bore
through a full revolution. This operating configuration produces
eight individual enclosed sections bounded by the cylinder,
cylinder heads, rotor and consecutive blades. The compressor
inlet port is at the point of maximum rotor to cylinder bore distance,
so each section is at its maximum volume and minimum pressure
as it rotates past the inlet port, allowing gas to fill them. As the
rotation continues, the distance between the rotor and cylinder
bore decreases, thereby decreasing the volume and increasing the
pressure of each section. The compressor discharge port is at the
point of minimum rotor to cylinder bore distance so each section is
at its minimum volume and maximum pressure as it rotates past
the discharge port forcing the gas to exit the compressor. A small
quantity of lube oil is injected into the compressor cylinder to

lubricate these components.

WARRANTY

General Provisions

Ro-Flo Compressors, LLC warrants title to the product and, except
as noted below with respect to items not manufactured by Ro-Flo
Compressors, also warrants the product on date of shipment to
purchaser, to be of the kind and quality described herein,
merchantable, and free of defects in workmanship and material.

This warranty is expressly in lieu of all other warranties. Including
but not limited to implied warranties of merchantability and fitness,
and constitutes the only warranty of Ro-Flo Compressors with
respect to the products.

Compressor Warranty — Compressor assemblies are warranted
for a period of 4 years from date of shipment to be free of defects
in material and workmanship.

Parts Warranty — Replacement parts are warranted for a period of
90 days from date of shipment to be free of defects in material and
workmanship.

OEM Repair Warranty — Compressor repairs done by Ro-Flo
Compressors are warranted for a period of one year from date of
shipment to be free of defects in material and workmanship.

ROTOR —  LUBE POINT LUBE POINT /— ONE PIECE ROTOR
BLADE AND SHAFT
CYLINDER ROLLER BEARING
ROLLER — /
BEARING Jiscrh ASSs LUBE POINT FOR
A )] ] ) ) SHAFT SEAL
\ | |
/[ 4 ;
(\ )
E—
—
LUBE POINT J '
BEARING END 7
COVER E==82 ) ( ) ( CYLINDER
\ LUBE POINTS FO
SEAL RINGS
(LUBE POINT LOCATIONS VARY BY MODEL)

Figure 1 - General cross section of a Ro-Flo® Low Pressure model sliding vane compressor along the rotor axis.
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INTRODUCTION

In any case of non-conformance, seller will, at its option, adjust or
repair or replace the affected item or part of the product. Warranty
will not cover any incidental, special, indirect or consequential
damages. Purchaser shall assume all responsibility and expense
for removal, re-installation, and freight in connection with the
foregoing remedies.

Ro-Flo Compressors shall have no obligation for any product
which has been improperly stored or handled, or which has not
been operated or maintained according to instructions in Ro-Flo
manuals. If non-OEM parts have been used in conjunction with a
repair or rework of the compressor, the warranty will become null
and void. Warranty does not cover normal wear of components.

Any separately listed item of the sale that is not manufactured by
company is not warranted by company, and shall be covered only
by the expressed warranty, if any, of the manufacturer thereof.

Special Warranty Provisions

Ro-Flo Compressors, LLC shall not be responsible for damage
caused by corrosion, liquid or solid carryover in the gas, or
improper operation on the Purchaser’s part.

SECURING COMPRESSOR FOR SHIPMENT

Compressors should be securely fastened to the shipping skid
through the mounting feet holes. If banding the compressor to the
skid, secure with band straps over the cylinder body. DO NOT
secure the compressor over the cylinder heads or rotor, as this
may affect the alignment of the compressor assembly.

Figure 2 - Securing compressor for shipment. Never apply
banding over the cylinder heads or rotor shaft.

COMPRESSOR LIFTING

The compressor can be lifted from beneath the mounting feet or
with a sling around the cylinder. DO NOT lift from threaded holes
in the top of the cylinder head. See FIGURE 3 for the proper
method of lifting with a sling. Refer to TABLE 1 for approximate
compressor weights.

Figure 3 - Compressor lifting with a sling. NEVER lift the
compressor by the threaded holes in the cylinder head. The
threaded holes are for lifting of the cylinder head only during
maintenance and assembly.
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INTRODUCTION

TABLE 1 - Approximate Compressor Weights

WEIGHT
MODEL ibs. ‘ ko
Low Pressure Models

2CC 215 98

4CC 220 100

5CC 240 109

7D 450 205

8D, SD8D 750 3M
8DE, SD8DE 730 332
10G 1350 613

118 2000 908

1L 2150 975
128 2100 1044
12L 2550 1157
17S 3500 1588
17L 4000 1815
19S 5100 2313
19L 5600 2540
19LE 5450 2472

High Pressure Models
206, HP6 550 250
207, HP7 550 250
208B, HP8 550 250
210M, HP10 880 400
211M, HP11 1325 600
212M, HP12 1650 750
217M, HP17 2200 998
219M 3100 1407
RECEIVING INSPECTION

Upon receipt of the compressor, promptly check for any damage
which may have been incurred during transit. Make a claim for
damage to the carrier immediately.

Additionally, check the shipping manifest for assurance that all
material ordered with the compressor(s) has been received or
alternately accounted for on back order.

UNPACKING

It is recommended to leave the compressor in its original
packaging until installation into the compressor package.

To unpack the equipment:

1. Position correctly rated lifting straps as shown in Figure 3.

2. Unbolt the compressor from the shipping skid.

3. Remove wrap from the compressor input shaft. Clean
preservation off of input shaft.

4. Remove suction and discharge flange covers.

5. Remove plastic plugs from lube injection points.

PRESERVATION OF COMPRESSORS - VAPOR
PHASE CORROSION INHIBITOR METHOD

The following section applies only to the bare-shaft compressor.
Package preservation will differ. All Ro-Flo® sliding vane
compressors are shipped from the factory with vapor phase
corrosion inhibitor (VpCl). The factory applied preservative is valid
for 12 months as long as the compressor remains sealed. Follow
the below procedure before putting it into storage and every 12
months while in storage.

Preservation Materials and Equipment
Use the following or their equivalents:

1. Aliquid vapor phase corrosion inhibitor (VpCI®): Cortec®
VpCI®-329 or VpCI®-322. NOTE: These products are
incompatible with polyglycol (PAG) synthetic oils.

2. Acontact rust preventative: Cortec VpCI®-368 corrosion
inhibitor.

Preservation Procedure

1. Inspect and preserve the compressor in a clean dry
environment.
2. Remove the following:

* Suction and discharge nozzle flange covers.

* Pipe plug from end cover and seal adapter, and top of double
bellows seal if equipped.

3. Inspect all internal surfaces and cavities of the compressor.

* Inspect for corrosion or standing water. If found, photograph
affected areas and contact Ro-Flo Compressors, LLC.

* Remove water contamination and corrosion prior to coating
parts with rust preventative.

* Inspect for potential leak paths for water and air and if found
seal them.

* Verify metal and plastic plugs are tight. Replace damaged
plugs if necessary.

* Inspect suction and discharge nozzle flange covers for dam-
age. Replace if necessary.

4. Thoroughly mix liquid vapor phase corrosion inhibitor
(VpCI®-322) before dispensing it.

5. Spray or fog bearing cavities through the lube port with
VpCI®-322.

6. Spray or fog the rotor and cylinder bore evenly through the
suction port with VpCI®-322. Rotate the compressor rotor
during application.

7. If equipped with a double bellows seal, spray or fog the double
bellows seal cage. Use the smallest amount possible.

8.  Deposit VpCI®-322 oil in compressor discharge plenum per
the quantity listed in TABLE 2.

9. Brush VpCI®-368 on the suction and discharge flanges.
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INTRODUCTION

10. VpCI® corrosion inhibitors require protected cavities to remain
sealed during storage. Open cavities dilutes VpCI®
concentration, rendering it ineffective. Seal the compressor by
tightening all plugs and sealing the suction and discharge
flanges with blind flanges.

11. Brush VpCI®-368 on the compressor input shaft. Apply
sufficient coats to provide 2 -3 mils of protection. Wrap input
shaft with plastic wrap or equivalent.

12. Apply tag to the compressor, noting the date of compressor
preservation.

13. Apply a second tag to the shipping crate, noting the date of
compressor preservation.

TABLE 2 - Liquid Vapor-phase Corrosion Inhibitor Application
Volume

MODEL QTY OF VpCI®-322
Oz. ml
2cC 0.25 75
4cc 0.25 75
5CC 0.25 75
7D 0.25 75
8D, SD8D 05 15
8DE, SD8DE 05 15
10G 1 30
118 15 45
1L 2 60
128 2 60
12L 25 75
17S 35 105
17L 4 120
198 55 165
19L 6 180
19LE 6 180
206, HP6 0.25 75
207, HP7 0.25 75
208B, HP8 0.25 75
210M, HP10 05 15
211M, HP11 1 30
212M, HP12 1 30
217M, HP17 1.5 45
219M 2 60

Storage

Store the compressors in a clean, dry environment.

If storing the compressor package, preserve all components,
including the piping, vessels, compressor, etc. Verify that all
openings in the package are sealed.

Commissioning Compressor to Service
At commissioning:

1. Inspect all compressor internal surfaces and cavities. Inspect

for corrosion or standing water. If found, photograph affected

areas and contact Ro-Flo Compressors, LLC.

Remove temporary covers, gaskets, plugs, tape, tags, etc.

that seal the compressor. There is no need to remove the

preservative from the interior of the compressor. NOTE:

VpCI®-322 and VpCI®-329 are not compatible with PAG oils.

3. Complete the “PRE-START-UP CHECKS” on page 24.

4. Complete any start-up checks as provided by the compressor
Packager.

no

PRESERVATION OF COMPRESSORS - DRY GAS
METHOD

The intent of preserving the compressor with the dry gas method is
to purge water vapor from the compressor internals and replace
with a dry, inert gas. Ro-Flo Compressors does not perform dry
gas preservation.

Preservation Materials
Use the following or the equivalents:

A dry, inert gas. Nitrogen is recommended.

Pressure regulator with downstream pressure gauge.
Relief Valve or equivalent overpressure protection.
Isolation/vent valves.

Pipe/tubing, pipe/tubing fittings, blind flanges, plugs, thread
sealant, pipe flange gaskets.

6. A contact rust preventative such as Cortec VpCI-368
corrosion inhibitor.

akrwn =

Preservation Procedure

1. Inspect and preserve the compressor in a clean, dry
environment.

2. Remove the suction and discharge nozzle flange covers.

3. Inspect all internal surfaces and cavities of the compressor for
corrosion or liquid.

a. If no corrosion or contamination is found, proceed
to step 4.

b. If corrosion or contamination is found, photograph
affected areas and contact Ro-Flo Compressors. Do not
proceed until directed by Ro-Flo.

4. Re-seal the compressor so that it will contain the dry gas,
noting that at least one connection will be used for the dry gas
supply.

5. Assemble a dry gas supply that includes the following:

a. Isolation valve for the dry gas cylinder.

b.  Pressure regulator downstream of the isolation valve with
upstream and downstream gages for the dry gas cylinder.
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INTRODUCTION

A WARNING

If the selected regulator can achieve pressures over 50 PSIG, a
relief valve must be used to prevent pressurizing the compressor
over 50 PSIG.

c. Ventvalve downstream of the regulator.

Make sure the valve discharges to a safe location during venting. I

| A\ WARNING |
I

d. Ifthe compressor is equipped with double bellows seal(s)
or dual opposed cartridge seal(s), a tee will be required to
manifold the dry gas supply to the compressor AND each
seal.

6. Attach the dry gas supply to the compressor using one of the
following connections: lube ports, inspection ports,
instrumentation ports, or gas purge ports. If the compressor is
equipped with double bellows seal(s) or dual opposed
cartridge seal(s), connect a line to each seal from the dry gas
supply manifold.

A WARNING

Failure to apply pressure to the double bellows seal or dual opposed
cartridge seal while pressurizing the compressor could result in seal
damage. Never allow the compressor pressure to be higher than the

seal pressure.

7. Purge the compressor so that a high concentration of dry gas
is within the compressor.

a.  Supply dry gas to the compressor until the pressure is 30
psig.

b. Isolate the dry gas supply and open the vent valve to
allow the pressure to drop back to 0 psig.

c. Repeat the above steps at least once more.

8. Using the regulator, apply 5 psig. Leave the isolation valve
open for the duration of the preservation as some small
amount of leakage can be expected at the shaft end seals
while in a static condition.

. The compressor is to remain sealed during storage.)

10. Brush VpCI-368 or equivalent on the compressor input shaft

and other uncoated surfaces. Apply sufficient coats to provide

2 - 3 mils of protection. Wrap input shaft to protect the coating.

11.  Store the compressor in a clean, dry environment.
12. Keep a monthly log of pressure and replace dry gas cylinders
as needed.

Commissioning Compressor to Service
At commissioning:

1. Inspect all compressor internal surfaces and cavities for
corrosion or standing water. If found, photograph affected
areas and contact Ro-Flo Compressors, LLC.

2. Remove temporary covers, gaskets, plugs, tape, etc. that seal
the compressor.

3. Connect oil lines and purge air from the oil line.

Complete the “PRE-START-UP CHECKS” on page 24.

Complete any start-up checks provided by the compressor

Packager.

o &

PROTECTION OF IDLE COMPRESSORS

During periods when the compressor remains idle, a degree of
protection is advisable to avoid internal rust or swollen blades. The
most desirable method of protection is to run the unit weekly for
approximately one hour. When this is not practical, the unit should
be sprayed thoroughly in the bore and each bearing cavity with a
light oil. Additionally, when inlet and/or discharge piping is
removed or open to atmosphere during idle periods, the
compressor openings should be sealed with plugs or cover plates
to prevent humidity or dirt from entering the compressor.

A WARNING

Blades that swellmay bind in the rotor slots, causing additional stress
on any free sliding blades. Thiscanbreak blades and result in
catastrophicfailure.

STUDS

/CYLINDER

DOWEL PIN

DISCHARGE
/ OUTLET

BLADES
2\

COOLANT
CAVITY

Figure 4 - Cross section of a Ro-Flo® Low Pressure model,
perpendicular to rotor axis.
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INSTALLATION

INSTALLATION

FOUNDATION

The compressor skid should be mounted on a level foundation with

Ro-Flo® compressors are suitable for use with electric motor or
gas engine drives. Ro-Flo® compressors may be either direct
coupled or belt driven. An application review is required to
determine if it is possible to use a belt drive.

TABLE 4 - Compressor Operating Speed Ranges

shims such that deformation does not occur when foundation bolts
are tightened. Skids should be designed with adequate stiffness to MODEL SPI\IIIEIEIII)N}[FJ{II\DAM) SIEAEAI‘E)SI\?FL:IE"M)
keep couplings aligned when the static loads of the compressor,
driver, and any other mounted equipment are applied. Filling the 2CC, 4CC, 5CC 865 2200
skid and the area between the skid and foundation with high D 690 1465
strength non-shrinking grout will aid in preventing skid movement 8D, 8DE, 600 1465
and also aid in noise & vibration control. SD8D, SD8DE
Whether a skid or alternately a simple concrete slab with sole 10G 450 1300
plates is used, the height above ground should be adequate for 11§, 1L 400 1000
compressor servicing and maintenance. 125, 12L 380 920
TABLE 3 - Compressor Shaft Dimension 175, 17L 310 760
NOMINAL 19S, 19L, 19LE 275 640
SHAFT SQUARE 206, 207, 208B, 600 1465
DIAMETER @ KEYWAY HP6, HP7, HP8
MODEL COUPLING | pmENSION 210M, HP10 450 1300
inch inch 211M, HP11 400 1000
(+0.000/-0.001) 212M, HP12 380 920
2CC, 4CC, 5CC 1.250 0.250 217M, HP17 310 760
7D 1.625 0.375 219M 275 640
8D, 8DE 1.625 0.375
SD8D, SD8DE 1.875 0.500 COMPRESSOR ALIGNMENT
10G 2.625 0.625 For direct-coupled drive arrangements, angular, parallel, and axial
1S, 1L 3.000 0.750 alignment between the compressor and driver must be maintained.
128, 12L 3.000 0.750 The package design should allow for ease of alignment adjustment
17S, 17L 3.500 0.875 in the field. This is normally accomplished with shims and
19S, 19L, 19LE 3.500 0.875 jackscrews on the mounting feet of the driver.
206, 207, 208B 1.625 0.375 Realignment should be completed following transit and before
HP6, HP7, HP8 1.875 0.500 bolting piping to the compressor. Failure to assure proper shaft
210M, HP10 2625 0.625 alignment on coupling drive units will result in excessive noise,
211M, HP11 3.000 0.750 coupling wear, arjd/or bearing Qamage.. Improper shaft alignment
2120, HP12 3.000 0750 for belt driven units may result in belt slippage and/or unequal belt
’ i : wear, which may result in shortened belt life.
217M, HP17 3.500 0.875
219M 3.500 0.875
COMPRESSOR DRIVE A WARNING

All Ro-Flo® compressors have a straight shaft with a keyway.
Compressor shaft dimensions can be found in TABLE 3.

A variable speed driver will allow flow rate control via the Ro-Flo®
compressor turn down capability. Compressor operating speed
ranges are shown in TABLE 4. It should be noted that these are
minimum and maximum operating speeds, however, the
compressor speed may be further limited by the application
conditions.

Follow the lockout and depressurization procedures provided with
your compressor package before accessing the couplings, belts,
pulleys, etc.
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Direct Drive Units

Ro-Flo® compressors are suitable for direct drive applications, as
shown in FIGURE 5.

o |

Figure 5 - Compressor directly coupled to electric motor.

Refer to FIGURE 6, FIGURE 7, and FIGURE 8 illustrating angular
and parallel misalignment and the dial indicator method for
checking these. It is important to rotate both shafts simultaneously
to avoid errors due to surface imperfections of the coupling hubs.
Note that each shaft revolution the coupling will flex for the
combined parallel and angular misalignment. The sum of these
may be considered as the overall shaft misalignment.

Parallel and angular alignment of the compressor and driver
should be within 0.006 inch or the coupling limits, whichever is
less.

ANGULAR MISALIGNMENT PARALLEL MISALIGNMENT AXIAL CAPACITY

e P A— A ‘*ﬂr pjf_}
T ﬁhfm ¢ M T 7|« AN I

\/

MISALIGNMENT CAN BE ANY
COMBINATION OF THE ABOVE

Figure 6 - Angular misalignment, parallel misalignment, and axial
capacity illustrated.

Figure 7 - Checking parallel alignment with dial indicator on
coupling flange.

Figure 8 - Checking angular alignment with dial indicator on
coupling face.

Belt Drives

Belt drive design must be determined by the compressor operating
conditions and belt manufacturer. The belt manufacturer will define
tension levels and belt operating limits. The loads predicted by the
belt drive manufacturer should be reviewed with the Ro-Flo
Performance software to determine if a jackshaft arrangement is
required.

Excessive Belt Load

FIGURE 9 illustrates a typical jackshaft arrangement, which
eliminates excessive belt load on the compressor. Alignment
between compressor and jackshaft is checked in the same manner
as with direct drive units.

Figure 9 - Typical arrangement for belt drives with pedestal
bearings and a jackshaft.
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Acceptable Belt Load

FIGURE 10 illustrates the compressor sheave being mounted
directly on the compressor. This is an acceptable arrangement if
the bearing loads and bending moments do not exceed design
limits of the compressor.

Figure 10 - V-belt drive with sheave mounted directly on
compressor shaft.

2 Stage Compressor Train

FIGURE 11 shows a typical 2 stage compressor train driven by
one electric motor.

Figure 11 - Typical 2 stage compressor train drive arrangement.

PROCESS PIPING

Piping connected to the compressor should be adequately
supported and aligned such that minimal stress is transmitted to
the compressor/piping connection. See “FLANGE LOAD LIMITS”
on page 48 for allowable flange loading for Ro-Flo® compressors
& vacuum pumps. Additionally, the piping must have an adequate
number of elbows, tee’s and spool pieces to permit their removal
for compressor service access.

Suction pipe internals must be cleaned. A 16-mesh start-up screen
(witch's hat) should be installed near the compressor suction
flange. The screen can be removed when debris stops
accumulating.

Drains and drop legs for oil and liquid accumulation are
recommended as shown in FIGURE 12, on both the suction and
discharge piping.

I A warNING

I Liquid ingestion in the compressor can result in catastrophic failure.

Typical piping arrangements contain basic features, such as (refer
to FIGURE 13):

1. The discharge check valve mounted as close as possible to
the compressor discharge outlet to prevent reverse flow when
the compressor is shut down.

2. Adischarge safety valve placed before the first isolation valve.

3. Drain valve, either manual or automatic, for the drop legs and
liquid separators.

4. Intake filters to remove at least 90% of all dirt particles (10
microns or larger) from the inlet gas stream. Pressure drop
through a filter will increase due to contamination and should
be accounted for during equipment selection.

5. Instrumentation should be placed as close as possible to the
compressor to accurately determine the operating conditions.
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HIGH PRESSURE MODELS LOW PRESSURE MODELS

206 THRU 219M
2CC, 4 7D
AND CC, 4CC, 5CC, &

HP6 THRU HP17

A
)
i

S =7
A
LOW POINT DRAIN

COOLANT INLET

A 7
COOLANT DISCHARGE \

GAS Al

ALTERNATE
COOLANT INLET
LOCATION

LOW PRESSURE MODELS LOW PRESSURE MODELS
8D THRU 10G 118 THRU 19LE

COOLANT DISCHARGE

L

(A N— ATERATE s / ALTERNATE ALTERNATE
SUCTION COMPRESSOR CASING DRAIN COOLANT INLET ASING DRAIN SUCTION COMPRESSOR CASING DRAIN COOLANT INLET =" CASING DRAIN
oo LOCATION LOCATION LOCATION

Figure 12 - Ro-Flo® cylinder drain locations and arrangements.
(Note: All pipe & valve positions shown for clarity only, customer configuration may differ per application.)

COOLANT
DISCHARGE

GAS

5

TO DRAIN “((é(‘&&/?/

J

]

LEGEND

1. RO-FLO COMPRESSOR

2. DRIVE MOTOR

3. COUPLING

4. LUBRICATOR

5. INLET SCRUBBER

6. PRESSURE GAUGE w/BLOCK & BLEED VALVE
7. HIGH TEMPERATURE LIMIT SWITCH

8. TEMPERATURE GAUGE

9. CHECK VALVE
10. AFTERCOOLER
11. DISCHARGE SEPARATOR
12. SAFETY RELIEF VALVE COOLANT INLET TO DRAIN
13. GAS RECYCLE CONTROL VALVE
14.1SOLATION VALVE
15. COOLANT SOLENOID VALVE
16. COOLANT STRAINER

17. COOLANT FLOW REGULATOR

18. SHUTOFF VALVE

19. TWO WAY THERMOSTATIC CONTROL VALVE

GAS

e INLET
O

A

Figure 13 - Typical piping arrangement - open loop cooling system shown.
(Note: All pipe & valve positions shown for clarity only, customer configuration may differ per application.)
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COMPRESSOR COOLING SYSTEM

The compressor cooling system's function is to control thermal
expansion to maintain internal compressor clearances. This
system is not designed to control gas discharge temperatures.

Cooling system piping must be designed / installed in such a
manner that air can be vented prior to system start-up.

The optimal coolant discharge temperature for the compressor is
105 + 5 °F (41 + 3 °C). Coolant temperatures above 110 °F
(43°C) will increase internal clearances, which will reduce
compressor efficiency (resulting in increased recirculation of
process gas and higher gas discharge temperature). Coolant
discharge temperatures below 100 °F (38 °C) should be avoided
during steady state operation as there is risk of internal loss of
clearance. It is acceptable for the coolant temperature to be below
100°F (38°C) at startup and come up to temperature with the
compressor. For closed loop cooling systems in hot ambient
conditions, it may not be possible to maintain the ideal coolant
discharge temperature. For hot ambient conditions it is acceptable
to have coolant discharge temperatures up to 165 °F (74 °C).
Coolant discharge temperature shutdown should not exceed 180
°F (83 °C).

A CAUTION

Head gasket failure may occur with coolant discharge temperatures
above 180 °F (83 °C).

A CAUTION

Coolant flow must be stopped when the compressor is shutdown to
prevent rotor/cylinder contact.

Circulation of coolant during shutdown periods can cause loss of
internal clearances, which may result in rotor/cylinder contact.

| A caumion

I Water jacket pressure must not exceed 50 psig (3.45 barg). I

Open Loop Cooling

Open loop cooling typically uses a two-way flow regulator installed
near the compressor cooling water discharge as shown in FIGURE
14. The optimal water discharge temperature for the compressor is
105 £ 5 °F (41 + 3 °C). The compressor cooling system must be
filled with coolant and purged of air prior to start-up.

LEGEND

1. RO-FLO COMPRESSOR

2. TWO WAY THERMOSTATIC CONTROL VALVE
3. ISOLATION VALVE

4. COOLANT SOLENOID VALVE

5. COOLANT STRAINER

6. CASING DRAIN VALVE

7. TEMPERATURE GAUGE

c00LANT/u

DRAIN

Figure 14 - Typical open loop cooling system.

Solenoid valves can replace manual valves to start and stop
coolant flow when compressor is started and stopped. Good piping
practice typically includes a manual bypass system around the
solenoid valve and the two-way flow regulator.
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Closed Loop Cooling

Closed loop glycol/water radiator cooling systems FIGURE 15 may
be designed for the approximate flow rates calculated in “Coolant
Flow Requirement” in the following section.

A thermostatic control valve (TCV), as shown in FIGURE 15, is an
essential requirement to maintain the compressor coolant outlet
temperature above 100°F (38°C). If using a three-way
thermostatic control valve (TCV), ensure it is installed in diverting
mode. If using a two-way thermostatic control valve (TCV), a relief
or bypass is necessary to protect the coolant pump.

Air must be purged from the cooling system prior to start-up.

VENT LINE

FILL PRESSURE
PRESSURE

T
Pl

1

—— FLOW

LEGEND

1.RO-FLO COMPRESSOR

2. THREE WAY THERMOSTATIC CONTROL VALVE
{INSTALLED IN DIVERTING MODE)

3. [SOLATION VALVE

4. CASING DRAIN VALVE

5. TEMPERATURE SWITCHIGAUGE

6. CIRCULATING COOLANT PUMP

7. VERTICAL RADIATOR

8. SURGE/EXPANSION TANK

9. PUMP DISCHARGE PRESSURE GAUGE

Figure 15 - Typical closed loop cooling system.

Coolant Flow Requirement

Compressor applications should have coolant piping capable of
the flow rate [gallons per minute (GPM)] calculated by the following
equation:

Compressor Horsepower
10

GPM =

Vacuum pump applications should have coolant piping capable of
the flow rate [gallons per minute (GPM)] calculated by the following
equation:

Compressor Horsepower
5

GPM =

The above estimated flow rates assume water as the coolant and
are based on a design coolant temperature rise of 15 °F (8 °C).
This flow rate will maintain 105 °F (41 °C) coolant discharge
temperature with 90 °F (32 °C) incoming coolant.

Cooling Water Contaminants

The total water hardness (TDS) of the cooling water should not
exceed 300 ppm (mg/l). Deposits will build up in the water jacket
over time and require periodic acid cleaning.

Water containing suspended solids should not be used.
Suspended solids will settle out rapidly in the compressor water
jacket and constrict or clog coolant flow.

Cooling Water Pressure Drop

A pressure drop of 5 PSI (35 kPa) may be assumed through the
compressor casing. The pressure drop through the water
temperature regulating valve and inlet solenoid valve should be
considered during system design.

TABLE 5 - Compressor Coolant Jacket Capacities

APPROXIMATE APPROXIMATE
MODEL VOLUME MODEL VOLUME
Gallons (Liters) Gallons (Liters)
2CC 0.8 (3) 206, HP6 2.8 (10.6)
4CC 1.0 (3.8) 207, HP7 2.8 (10.6)
5CC 1.3 (4.9) 208B, HP8 2.8 (10.6)
7D 3.0(11.4) | 210M, HP10 6.0 (23)
8D, SD8D 5.5(21) 211M, HP11 9.0 (34)
8DE, SD8DE 5.5 (21) 212M, HP12 10.5 (40)
10G 8.0 (30) 217M, HP17 13.0 (49)
118 10.0 (38) 219M 16.3 (62)
1L 10.5 (40)
128 12.5 (47)
12L 13.8 (52)
17S 20.0 (76)
17L 24.5(93)
19S 27.0 (102)
19L 30.0 (114)
19LE 30.0 (114)

2-Stage Compressor Jacket Cooling System

Two stage compressor systems should have the coolant supply
connected in parallel to each compressor. Each compressor
should have a thermostatic control valve (TCV) to control the
coolant discharge temperature independently. The cooling system
should not connect the two stages in series. Connecting the stages
in series may cause excessive heat build-up, leading to head
gasket failure.
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LUBRICATION SETUP

Ro-Flo® Compressors requires check valves at all lubrication
points.

A lubricator reservoir heater, thermostat, and lube line heat tracing
are also recommended for temperatures below 32°F (0°C).

Ro-Flo® offers lubrication kits for single and two-stage systems
that come with the following:
* A belt-driven lubricator
* Pulley
* Inlet quill (Figure 17)
* Check valves (Figure 16)
These components are also available separate from the kits. See
the Ro-Flo® Parts Book for more information.
Ro-Flo® does not provide the following:
* Oil supply tank
¢ Y-strainer for the lubricator pump inlet
Drive belt
* Tubing to connect the various lubrication points
* Reservoir heaters and thermostats

1/4" TUBE FITTING CONNECTION
1/4" MNPT

Figure 16 - Angled Double Check Valve for compressor lube
points.

' 4.84 | A" |

H 9]

1/4" TUBING CONNECTION 174" MNPT

Figure 17 - Inlet Lubrication Quill.

TABLE 6 - Compressor Quill Lengths

INLET
LUBRICATION
MODEL QUILL
Quill Length (inches)
(“A” Dim.)
2CC, 4CC, 5CC 3
7D 4
8D, SD8D, 8DE, SD8DE 5
10G 5
118, 11L N/A
125, 12L 6
17S, 17L 6
19S, 19L, 19LE 8 (2 required)
206, HP6, 207, HP7, 208B, HP8 3
210M, HP10 4
211M, HP11, 212M, HP12 5
217M, 219M, HP17 6
*For detailed information on lubrication point locations refer
to Figure 20.

Note: Refer to Ro-Flo® Parts Book for part numbers.
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MECHANICAL SEALS AND SEAL SYSTEMS

Ro-Flo® Compressors offers three (3) main types of mechanical
seals: a single seal, a double bellows seal, and a double opposed
cartridge seal. Ro-Flo's single mechanical seal is appropriate for
use in non-toxic, sweet process gas applications. Ro-Flo's double
bellows and double opposed cartridge seals are zero gas
emissions seals appropriate for toxic process gases (such as H2S)
and difficult gases to seal (such as Hydrogen). Industry and local
regulations may also define seal requirements. Ro-Flo will provide
guidance and recommendations for the seal type, but the
PACKAGER and END USER are responsible for seal selection.

Ro-Flo's mechanical seals rely on a thin oil film between the seal
faces to lubricate them and seal process gas within the
compressor. Due to the differential pressure across the seal faces,
some oil leakage is expected to occur.

Ro-Flo's double mechanical seals require an external seal support
system for which the PACKAGER shall be responsible. This seal
support system must meet minimum industry requirements, as
summarized below. The single mechanical seal does not require a
seal support system. Instead, lubrication is provided by the
lubricator described in the LUBRICATION section.

SEAL SUPPORT SYSTEM FOR DOUBLE BELLOWS &
DOUBLE OPPOSED CARTRIDGE SHAFT SEALS

Operating Principal

Ro-Flo's standard double mechanical seals include the double
bellows seal, and the double opposed cartridge seal. These seals
have two (2) sets of sealing faces in an opposed arrangement. The
seal support system shall be designed to keep the area between
the opposed seals submerged in barrier fluid, to keep the barrier
fluid pressurized, and to circulate the barrier fluid. Barrier fluid
circulation removes heat from the seals. Monitoring the barrier fluid

level and pressure provides a warning in the event of a seal failure.

The barrier fluid pressure must be greater than the process gas
pressure within the compressor. Thus, if a leak occurs at the inner
seal, barrier fluid is forced into the compressor, and the process
gas does not leak out. A leak at the outer seal will result in barrier
fluid leaking toward the atmosphere. Additionally, the barrier fluid
pressure keeps air from leaking into the system during an outer
seal failure. A leak at the inner or outer seal will cause the barrier
fluid level and pressure to drop, providing a warning to shut the
system down.

Barrier Fluid Guidelines

The seal manufacturer recommends using oil with the following
viscosity characteristics as the barrier fluid:

* Not to exceed 68 cSt at start-up
* Less than 32 cSt at operating conditions
* Always be above 1 ¢St

Synthetic oil is not required. The oil shall be compatible with the
process gas, the compressor lube oil, and the seal elastomer
materials.

Design Requirements

The seal support system requirements outlined below are based
on an API Plan 53A. API seal plans 53A, 53B, and 54 are also
appropriate for Ro-Flo's double mechanical seals. The seal
support system consists of, at minimum, a barrier fluid reservoir, a
pressure source to maintain pressure on the barrier fluid, and a
monitoring system to provide alarms/shutdowns in response to low
barrier fluid level or barrier fluid pressure loss.

The best practice is for each seal to have its own barrier fluid
reservoir. The reservoir volume shall account for the barrier fluid
and gas (external pressure source). For one (1) seal, the minimum
barrier fluid volume in the reservoir shall be 1 gallon of barrier fluid
per inch of shaft diameter or 150 mL per mm of shaft diameter.
See Table 3 for Ro-Flo Compressor shaft dimensions. A minimum
of 25% of the reservoir volume shall be dedicated to gas (external
pressure source). A clean, dry gas, such as Nitrogen, Fuel gas,
etc., shall be used as the external pressure source. The external
pressure source consumption will be minimal for normal and
healthy seal operation.
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The reservoir must be connected to the compressor as shown in
Figure 18. The lower connection on the reservoir shall be
connected to the bottom of the seal/seal cage. Locating the lower
connection slightly above the bottom of the reservoir is good
practice, as any dirt, debris, etc. in the barrier fluid will settle into
the bottom of the reservoir. The upper connection of the reservoir

double bellows seals have two (2) connections on the top of the
seal cage. For low-pressure models, use the connection nearest
the compressor suction flange; for high-pressure models, use the
connection nearest the compressor discharge flange. Refer to the
compressor general arrangement drawings for seal cage
connections.

should be connected to the top of the seal/seal cage. Ro-Flo's

NOTES:

1. ALL LINES TO BE 1/2" PIPE DIAMETER / 5/8" TUBE DIAMETER MINIMUM.

2. RETURN LINE TO BARRIER FLUID RESERVOIR TO BE MAXIMUM 9 FT LONG
AND NO MORE THAN THREE 90° BENDS. FOR BEST SERVICE THE RETURN
LINE SHOULD BE INSULATED.

3. THE EXTERNAL PRESSURE SOURCE SHALL BE A CLEAN DRY GAS, SUCH AS
NITROGEN OR FUEL GAS. THE EXTERNAL PRESSURE SOURCE SHALL BE
SUPPLIED TO THE TOP OF THE BARRIER FLUID REVERVOIR AT 10 - 30 PSI
(70 - 200 KPA) ABOVE GAS DISCHARGE PRESSURE.

4. THE SEAL CAGE/CARTRIDGE AND SEAL SYSTEM SHOULD BE FILLED WITH
BARRIER FLUID AND PRESSURIZED PRIOR TO PRESSURIZING THE

EXTERNAL

PRESSURE
SOURCE ™

BARRIER FLUID
RESERVOIR

LEVEL GAUGE

LEVEL SWITCH/
TRANSMITTER

12"-30" (310 - 760 MM)
ABOVE CENTERLINE
OF SHAFT

BARRIERFLUD __—

SUPPLY LINE

SEAL CAGE/
CARTRIDGE

COMPRESSOR FOR PRESSURE TEST OR OPERATION.

PRESSURE SWITCH /
TRANSMITTER / INDICATOR

BARRIER
FLUID FILL

BARRIER FLUID
RETURN LINE

DISCHARGE

RO-FLO

DRAIN VALVE COMPRESSOR

Figure 18 - Typical piping arrangement for double bellows seal.

The seal support system relies on the thermal syphon effect for
barrier fluid circulation, unless a pump or other circulation means is
employed. To achieve fluid circulation from the thermal syphon
effect, the seal lines should have a minimum pipe diameter of 1/2
inch ANSI schedule 40/standard or a minimum tubing diameter of
5/8 inch. Locate the barrier fluid reservoir so that the piping is as
straight as possible to minimize restriction to convective fluid flow.

Use large radius bends and follow the guidelines shown in Figure
18 and Figure 19. Ensure the piping configuration will not trap air
in the lines, as this can inhibit proper barrier fluid flow. Ensure the
barrier fluid level is above the upper connection on the seal
reservoir at all times.
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Use instrument switches or transmitters to provide the required
monitoring and alarms/shutdowns. To ensure that the barrier fluid
level is above the upper connection, the low-level alarm and
shutdown set-points must be above the reservoir's upper
connection. Level gauges or sight glasses should be located to
show the barrier fluid level is above the upper connection.

Refer to Ro-Flo® Packaging Guidelines for P&IDs.

Seal Support System Operation

NOTE

Monitoring the seal reservoir barrier fluid level and
pressure is critical, particularly during start-up
events. Failure to maintain the barrier fluid level and
pressure can cause a seal failure.

To provide proper barrier fluid circulation, maintain the barrier fluid
level above the reservoir's upper connection. Use the level
indicator to confirm barrier fluid level. The barrier fluid level may
drop slightly during the initial start-up.

The barrier fluid pressure must be established prior to pressurizing
the compressor. The barrier fluid pressure must always be above
the compressor gas pressure to prevent process gas from entering
the space between the seal faces. The barrier fluid set point shall
be 10-30 psi above the compressor discharge pressure, but not
less than the compressor discharge process gas pressure relief
valve set point (see Figure 19).

NOTE

When performing a static leak test of the
compressor package, the barrier fluid pressure
must be greater than the leak test pressure.

PRESSURE SWITCH
TRANSMITTER
INDICATOR

!

EXTERNAL PRESSURE SOURCE

EXTERNAL PRESSURE SOURCE
10 TO 30 PSI (70 TO 200 KPA)
ABOVE COMPRESSOR DISCHARGE

CHECK VALVE

VOLUME = 25% OF RESERVIOR VOLUME

LEVEL INDICATOR — | |

LEVEL SWITCH m

TRANSMITTER

BARRIER FLUID
VOLUME =1 GAL PER IN OF SHAFT DIA.
(VOLUME = 150 ML PER MM OF SHAFT DIA.)

BARRIER FLUID FILL

RESERVOIR
UPPER CONNECTION 1/4 IN PER FT
0.21 MM PER CM)

MINIMUM SLOPE

/

r(
!

—~———

2TO3FT (0.6 TO0.9M)TYP.
MINIMIZE DISTANCE

SEAL BARRIER

FLUID OUT (LBO)

l

\//

RESERVOIR 3
LOWER CONNECTION
DRAIN VALVE

12TO 30 IN
10 TO 760 MM)

1

SEAL

+—F

SEAL BARRIER

DRAIN VALVE FLUID IN (LBI)

Figure 19 - Example of seal reservoir
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OPERATION

Ro-Flo® compressors and vacuum pumps must be operated by
professionals trained in the use of gas compression equipment.
Please contact your system integrator / packager for training in the
use and maintenance of Ro-Flo® compressors and vacuum
pumps as applied in your system.

COMPRESSOR WORKING PRESSURES

The maximum allowable working temperature (MAWT) for all Ro-
Flo® compressor models is 350 °F (177 °C).

The maximum allowable working pressure (MAWP) for Ro-Flo®
compressors are listed in TABLE 7. The user should refer to
documentation provided by the Packager as the compressor may
not be the lowest MAWP component in the system. Application
conditions may limit the operating pressure to a discharge
pressure level below the MAWP.

TABLE 7 - Compressor Maximum Allowable Working Pressure

See the following sections for a more detailed discussion of
lubrication concerns.

Considerations for Oil Viscosity Selection
* [f the gas handled is expected to condense and dilute the oil,
use the next higher viscosity grade.

* Multi-viscosity grades of oil are recommended for cold inlet
temperatures.

* On multi-stage units, use the highest discharge temperature to
select the oil viscosity.

* For installations with multiple operating cases, use the case
with the highest discharge temperature to select the oil viscosity.

¢ If the inlet and/or discharge temperatures are consistently
70 °F (21 °C) lower than those printed on the Performance Data
Sheet, use the next lower viscosity grade.

* For solvents, heavy paraffins, and gasoline vapors, use the
next higher viscosity grade.

TABLE 8 - Recommended Oil Viscosity Grades

Gas Discharge Temperature | SAE Grade ISO VG
Below 200 °F (93 °C) 20 32-68
200 - 250 °F (93 - 121 °C) 30 68-100
250 - 300 °F (121 - 148 °C) 40 150
Above 300 °F (148 °C) 50 220

(MAWP)

80 PSIG DISCHARGE 150 PSIG DISCHARGE

MAWP MAWP
MODEL | okpag) | MOPEL | psig (kPag)
2cC 80 (552) 206 150 (1034)
acc 80 (552) 207 150 (1034)
5CC 80 (552) 208B 150 (1034)
7D 80 (552) 210M 150 (1034)
8D, SD8D 80 (552) 211M 150 (1034)
8DE, SD8DE | 80 (552) 212M 150 (1034)
10G 80 (552) 217M 150 (1034)
118 80 (552) 219M 150 (1034)

1L 80 (552)

128 80 (552) 200 PSIG DISCHARGE
12L 80 (552) |HP6, HP7, HP8] 200 (1379)
175 80 (552) HP10 200 (1379)
17L 80 (552) HP11 200 (1379)
198 80 (552) HP12 200 (1379)
19L 80 (552) HP17 200 (1379)

19LE 80 (552)
LUBRICATION

Ro-Flo® compressors are oil lubricated by a force-feed lubricator.
Lubrication points are shown in FIGURE 20 and listed in TABLE 9.
Consult the lubrication engineer at your lube supplier to select the
appropriate oil for your compressor system. If the operating
conditions or gas handled changes, the following three items must
be considered:

A. Oil Viscosity - Determined by gas discharge temperature.

B. Oil Type and Additive Package - Determined by chemical
nature of gas/vapor being handled.

C. Lubrication Rate - Determined by compressor size, operating
speed, and chemical/physical interaction of gas/vapor being
handled.

Considerations for Oil Type and Additive Package

* Lubricants containing detergents have been observed to
cause foaming when encountering water saturated gas and
turbulence.

* Lubricants produced from vegetable oils have been known to
cause harmful deposits in the compressor and may lead to
premature failure.

Considerations for Lubrication Rate

If a Ro-Flo® Performance Data Sheet has been provided with your
compressor, use the rate on that sheet, as it takes into account
gas composition and compressor operating speed. The lubrication
rates shown in TABLE 9 are for guidance only (based on air = 1.0
multiplier). For other gases, multiply the lubrication rates in TABLE
9 by the appropriate value in TABLE 10 for your application.

Other lubrication rate notes:

A. Note that Ro-Flo® offers a lubrication rate calculator.

B. Double the lubrication rate for initial break-in period of 300
hours.

C. Prime all oil feed lines before starting compressor.

D. Suction flange lubrication points 7, 8, 9, 22, and 32 must have
an inlet quill/check valve (see Figure 17) for proper cylinder
lubrication.

E. Use drops per minute information for initial start-up only! Use
pints per hour flow rate after 24 hours of operation to verify
correct oil consumption.
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OPERATION

TABLE 9 - Oil injection points and approximate lubrication rates.
The lubrication rates listed in this table are for compressors
operating on air at maximum operating speed.

LUBRICATION | QUANTITY PF',”I'ELS A';';%‘;’é'lmg E

MODEL | INJECTION | OF LUBE
POINTS | PoINTs | DAY | PERLUBE

TOTAL |  POINT*

2CC,4CC, | 1-2-7-14-15 5 216 5

5CC

7D |[1-28474415] 7 36 6

8D, 8DE, |1-2-56-7-14-15| 7 456 7

SD8D,

SDSDE

106 |121112-7-14-] 7 6.96 10
15

1S |1-2345628-| 8 6.72 9
29

AL |12-345628-| 8 8.4 1
29

125 |1-2-345628-] 9 8.64 10
29

2L |1-2345628-| 9 8.64 10
29

7S [12345628-| 9 8.88 10
29

7L |1-2345628-| 9 108 12
29

195 | 12-89-10-1- | 10 | 10.08 10
12-13-28-29

19L, 19LE | 1-28-9-10-11- | 10 12 12
12-13-28-29

206,207, | 17-18-1920- | 7 36 5

208B,HP6, |  30-31-32

HP7, HP8

200M, | 17-181920- | 7 4.08 6

HP10 22-30-31

21M, | 17-1819-20- | 7 5.76 9

HP11 20.04-05

212M, | 17-181920- | 7 5.76 9

HP12 20.24.5

2A7M, | 17-181920- | 7 6.96 10

HP17 20.94-5

200M | 17-181920- | 7 6.96 10
20.04-05

*Assumes 14,000 drops per pint. Lubricator manufacturers use
different standard drops per pint which will affect the above drops/
min lubrication rate. See lubricator manufacturer’s manual for
more information.

TABLE 10 - Lubrication Rate Multiplier

GAS/VAPOR HANDLED MULTIPLIER
Air and dry, inert gases 1.0
Water vapor, wet non-corrosive gases and vapors 1.1
Condenser service
Refrigeration, sweet natural gas, methane, 1.2
ethane, propane, butane
Sour natural gas, sludge gas, heavy 1.5
hydrocarbons (pentane & heavier)
Vapor recovery, solvents, acids, ketones 2.0
Gasoline vapors 4.0

(INLET SIDE SHOWN)

LOW PRESSURE MODEL

COMPRESSOR LUBRICATION INJECTION POINTS

Figure 20 - Compressor lubrication injection points, inlet side
shown. For more specific locations see the compressor general
arrangement drawings available on the Ro-Flo Compressors

website.

INSTALLATION, OPERATION, & MAINTENANCE MANUAL

16-620-101-000 REV 04 (May 2026)

23

Ro-Flo Compressors, LLC



OPERATION

PRE-START-UP CHECKS

* Open inlet and discharge line drain valves to assure no liquid
is present. Where no drain valves are installed, loosen the
suction and discharge flange bolts to determine if any liquid has
entered the cylinder bore.

| A\ WARNING

I Liquids in the compressor during start-up can cause catastrophic

failure.

* The gas discharge temperature is the most important
indication of how well the compressor is operating. The gas dis-
charge temperature should be monitored continuously during
operation. The temperature indicator should be within one foot of
the discharge flange for greatest accuracy. The thermowell
should extend into the center of the gas stream.

* Verify all operating parameters are within their expected
ranges and are within the compressor design specifications. If
the temperatures are outside of their expected ranges refer to
“TEMPERATURE TELLS ALL” on page 50.

* Manually rotate the compressor shaft to assure no rubbing or
binding.

* Check motor for correct direction of rotation by momentarily
jogging the start/stop switch.

* Recheck all piping and flange connections, in addition to
valves on suction and discharge lines.

* Check the settings of pressure relief and control valves to
ensure they are adjusted and operating correctly.

o Verify the pressure relief valve is properly sized for the
expected operating conditions.

* Fill lubricator pump case with oil.
* Fill the day tank supplying oil for compressor lubrication.

o Prime all lube lines by loosening the tubing nut at each oil line
check valve and pumping oil until all air is purged from the lines,
and then retighten the tubing nuts.

* For belt-driven lubricators, assure the belt has proper tension.

o Test lubricator low oil level and no flow switches by simulating
the condition.

o Verify that the compressor water jacket is filled with coolant
and purged of air.

* Confirm all instrumentation is working properly.

* For compressors equipped with double opposed shaft seals,
ensure that the seal and reservoir are filled with oil and that the
seal oil is pressurized to 10 to 30 psi (69 to 207 kPa) above gas
discharge pressure.

* Ensure all guards and shields are installed correctly.
START-UP CHECKS

o Start the system and verify all operating parameters are within
their expected ranges and are within the compressor design
specifications.

* Visually check lubrication system to verify it is operating
properly, per the manufacturer’s instruction manual.

* Monitor the compressor coolant discharge temperature rise
during startup to assure it stabilizes to the intended temperature
set point.

A\ cauTION

Minimum suction temperature -20 °F (-28.8 °C).

For suction temperatures below -20 °F (-28.8 °C) please contact
Ro-Flo Compressors.

OPERATING CHECKS

A CAUTION

Continuous operations with gas discharge temperatures above
350 °F (177 °C) will reduce blade life and may cause cylinder bore
scoring, reducing compressor life.

» Common set points for temperature switches are the highest
normal operating temperature expected for that compressor
application PLUS 10 to 15 °F (5.6 to 8.3 °C). It should never be
set more than 25 °F (14 °C) above the expected gas discharge
temperature.

* Verify the proper 24 hour lubrication rate.

¢ For units equipped with a double bellow or dual opposed
cartridge seal, review seal pot oil level.

* If vibration sensors are used to monitor equipment health, it is
recommended that baseline vibration levels are recorded soon
after equipment start-up and process stabilization. Use this data
for comparison to future vibration measurements. Ro-Flo® vibra-
tion levels will typically be less than 0.5 in/sec., however, each
installation is unique due to skid design, piping arrangements,
gas compositions, operating speeds, etc. Vibration readings
should be made in the same location on the compressor/skid
with the same equipment for the most accurate comparison. Ver-
tical and horizontal vibration measurements should be taken 90
degrees apart on the cylinder head(s), directly outboard of the
bearings. Axial measurements should be taken on the vertical
face of the cylinder head(s). Vibration measurements on all
peripheral equipment should be taken according to the manufac-
turer's recommendations.

A\ cauTION

Itis recommended that an air quality monitoring system be installed
for processes containing toxic gases.
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INSPECTION AND MAINTENANCE

A CAUTION

Maintenance of Ro-Flo® compressors should be conducted by
professional maintenance personnel with proper training regarding
compression equipment and lifting devices. If training is desired,
please contact Ro-Flo Customer Support.

A CAUTION

Solvents may be used for cleaning purposes during assembly,
disassembly, service, and/or maintenance of Ro-Flo® compressors
and vacuum pumps. Oilis used as a lubricant during assembly,
disassembly, operation, service, and/or maintenance of

Ro-Flo® compressors.

Refer to the solvent and oil MSDS for PPE requirements.

Compressor operating conditions such as temperature, pressure,
speed, process gas, etc., directly affect the operational life of
individual compressor components, and ultimately, the life of the
compressor itself. Due to many variables, it is not possible to
provide a predetermined inspection, maintenance, and repair
schedule for each application. Compressor inspection may reveal
a need for general maintenance or repairs. Maintenance
procedures will be covered later in this section. For compressor
repair procedures please contact Ro-Flo.

When properly operated, the primary wear items in a Ro-Flo®
compressor are the rotor blades, but it is equally important to
inspect all parts of the compressor to identify unusual or premature
wear.

Compressor reliability can be achieved by developing a
comprehensive preventative maintenance (PM) schedule for every
compressor installation. Recommendations for developing a PM
schedule are listed below. This should not be considered a
comprehensive list as all installations are different.

Ro-Flo® compressors are incorporated into a compressor package
by a Packager. Proper maintenance of the compressor package is
required to properly operate and protect the compressor. Please
refer to the documentation provided with your compressor package
for proper maintenance of all associated compressor support
systems.

Instructional videos to further illustrate many of the following
procedures are available at:

https:/iroflocompressors.com/resources/instructional-videos/

INSPECTION

Inspection Schedule

A good maintenance program provides for periodic inspection. The
following schedule shows typical frequency of inspection. This
schedule can be adjusted to meet the needs of each installation.

TABLE 11 - Inspection Schedule

TASK FREQUENCY PARTS REPLACED

Regular | As often as possible, N/A
. Operating | up to once daily.
S Inspection
i— | Blade Tip | During any planned N/A
(%) . .
w | Inspections | shutdown, ideally N/A
2 annually, until the
- blade wear rate is

established.

Preparation for Compressor Inspection

A WARNING

Follow the lockout, depressurization, and decontamination
procedures provided with your compressor package before
servicing the compressor.

A WARNING

The compressor system may contain explosive and/or toxic
gases. Refer to the reference information provided with your
compressor package for working with these gases and proper
personal protective equipment (PPE).

Before starting any maintenance or removing any components,
lockout the compressor driver and relieve ALL pressure from the
compressor. See the packager’s instructions for completely
venting the compressor.

A\ cauTiON

Itisimportant to have the compressor cylinder properly secured
during maintenance or repair activities to prevent personal injury
or damage to the compressor.
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Inspection
Monitoring Operating Conditions

* Monitor compressor operating conditions such as process gas
pressures and temperatures, coolant temperatures, etc. Sudden
changes may indicate a problem within the compressor.

* Verify gas discharge temperatures are within the expected
operating range for your application.

* Where possible, verify any drains are working, especially the
suction scrubber. Check any level indicators or sight glasses on
points where liquid accumulates.

* Verify lubricator pump sight glass oil level.
o Fill lubricator oil supply tank.

* Verify the lubrication system is operating properly by checking
the flow rate.

* Check the compressor for coolant, oil, or gas leaks.
* Look for discolored paint, which may indicate excessive heat.

* Check for loose peripheral equipment such as oil injection
lines, coolant lines, process gas piping, instrumentation, etc.

* If equipped with a Double Bellows Mechanical Seal, verify seal
reservoir oil level and buffer gas supply pressure.

NOTE

Mechanical seals rely on a thin oil film between the seal faces
to lubricate them and seal process gas within the compressor.
Due to the differential pressure across the seal faces, some
oil leakage is expected to occur.

Blade Tip Inspection

Before beginning an inspection, it is a good idea to have any parts
that may need to be replaced on hand. A Ro-Flo Rebuild Kit
contains replacement parts to repair most common types of wear
or damage. At minimum, a Ro-Flo Blade Change Kit is
recommended.

The following instructions assume that the compressor is operating
smoothly. Please see the Troubleshooting section to address
abnormal symptoms.

Follow onsite procedures for accessing the process side of the
system before opening any ports on the compressor. While the
machine is de-energized, it is a good practice to follow the
packager's recommendations for inspecting other components of
the skid, such as the coupling alignment or belt tension.

* Look at the edges of the compressor blades through the suc-
tion or discharge pipe flange. Alternately, models 10G through
19LE have inspection ports located on the discharge side of the
compressor (refer to General Arrangement Drawings).

- Ifthe chamfer on the blades is still visible at this point, put
the compressor back in service and reevaluate the
blades again during the next regularly scheduled
shutdown.

- If the chamfer on the blades has worn away, the blades
will need to be removed from the compressor to measure
their width. Instructions for disassembling the
compressor are located in the MAINTENANCE section.

Repeat these inspections during each regularly scheduled
shutdown (ideally once a year) until the blade wear rate is
understood. More information about blade wear is always helpful if
shutdowns allow additional inspections. Use the blade wear rate to
determine the interval for blade changes. Generally, a rebuild is
needed once for every two blade changes, but inspection results
should be accounted for when determining rebuild frequency.

Determining a Preventive Maintenance Schedule based on
Blade Tip Inspections

Purpose

This section defines how to determine the appropriate
maintenance interval based on visual inspection of the blades
rather than a fixed time or usage schedule. When the compressor
is operated properly, the blades are the primary wear component.
Other components should wear more slowly.

Inspection Method

At each scheduled maintenance check, visually inspect the
chamfer on the blades. If the chamfer is clearly visible and
continuous, the blade has at least 50% of its usable service life
remaining. The blade may remain in service for an additional
interval equal to the time elapsed since the blades were new (if the
blades were last changed one (1) year ago, they can remain in
service for at least one (1) more year). If the chamfer is no longer
visible, the blade width must be measured as described in Blade
Evaluation (on page 29) to determine if it must be replaced.

ltems that can impact lifespan of internal components include:
* Excessive discharge temperature.
¢ Liquid/condensate ingestion.
* Excessive coolant discharge temperature.

Note that if process conditions change, the blades should be
reinspected to determine if the wear rate has changed.

NOTE

Changes in operating conditions (operating speed, temperatures, pres-
sures, gas composition, liquid carry over, etc.) may affect the blade
wear rate, requiring inspection interval adjustment.
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MAINTENANCE

Maintenance Schedule

A good maintenance program should provide for periodic
inspection of the compressor. The gas composition, operating
temperature, operating speed, and pressure differential will
determine the extent of preventative maintenance necessary. The
following schedule shows typical frequency of maintenance. This
schedule can be adjusted to meet the needs of each installation.

TABLE 12 - Maintenance Schedule

TASK FREQUENCY PARTS REPLACED
Blade As determined Blade Change Kit (see
Change | based on Blade Tip Parts Book).

w Inspections, typically

e 2-3 years after

< startup.

= Rebuild As determined Rebuild Kit (see Parts

=

g based on Book).

Inspections, typically
4-6 years after
startup.

Preparation for Compressor Maintenance

A WARNING

Follow the lockout, depressurization, and decontamination
procedures provided with your compressor package before
servicing the compressor.

A WARNING

The compressor system may contain explosive and/or toxic
gases. Refer to the reference information provided with your
compressor package for working with these gases and proper

personal protective equipment (PPE).

Before starting any maintenance or removing any components,
lockout the compressor driver and relieve ALL pressure from the
compressor. See the packager’s instructions for completely
venting the compressor.

A\ cauTION

Itisimportant to have the compressor cylinder properly secured
during maintenance or repair activities to prevent personal injury
or damage to the compressor.

Compressor Disassembly Procedure

It's recommended to install new head gaskets, O-rings, and seal
rings after completing the following inspection steps.

* Remove one of the cylinder heads (for low-pressure models,
it's best to choose the non-drive end to minimize the number of
components that will need to be replaced). Inspect the following
items per "Component Inspection" below.

- Blades

- Rotor

- Bearings

- Heads

- Cylinder

- Seal (if inspecting an end with a seal)

A WARNING

Review preceding sections “Preparation for Compressor
Inspection” and “Preparation for Compressor Maintenance”
before servicing the compressor.

Ro-Flo compressors are designed to be maintained with minimal
hand tools. Maintenance can be performed on the compressor
without removing it from the package. The below procedures apply
to all Ro-Flo® compressor models.

Please note, High Pressure models have their rotor mounted
eccentrically toward the top of the cylinder. On these models the
rotor must be supported during compressor service as shown in
FIGURE 21, to prevent personal injury or damage to the
COMpressor.

Figure 21 - Shaft supportforaHigh Pressure model compressor.

If the High Pressure model compressor is removed for service, it
can be inverted, placed on the discharge flange, and secured,
allowing it to be disassembled without supporting the rotor.
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Cylinder Head Removal

All Ro-Flo® cylinder heads have provisions for mounting lifting
eyes for cylinder head removal. Approximate cylinder head
assembly weights are listed in TABLE 13.

TABLE 13 - Approximate cylinder head assembly weights
(inclusive of head, bearing, and end cover).

If you will be removing the bearing outer race from the cylinder
head, note which cylinder head they were removed from and the
bearing orientation so they can be reinstalled in the same head, in
the same orientation. There are bearing shims behind the bearing.
Care must be taken to not lose or damage these bearing shims, as
they will need to be reinstalled upon reassembly. The shims must
be reinstalled on the same end they were removed from.

Model Cylinder Head Weight Rotor Removal
Ibs kg
2CC, 4CC, 5CC 33 15
7D 65 30
8D, 8DE, 206, 207, 208B SD8D, 97 44 ‘ WARNING
SD8DE, HP6, HP7, HP8 Rotors are heavy. Care must be taken when removing to prevent
10G, 210M, HP10 133 60 the rotor from falling and causing personal injury or damage.
118, 11L, 211M, HP11 188 85 . . ) . .
12S. 12L. 212M. HP12 o1 % TABLE 14 - Approximate rotor weights (including bearing spacer
— d ring and bearing inner race).
17S, 17L, 217M, HP17 275 125 Nodel bs kg
19S, 19L, 19LE, 219M 385 175 2cC 30 14
1. Follow on-site procedures for accessing the process gas side 4CC 43 20
of the system. 5CC 52 24
2. Drain yvater jacket. . ‘ 7D 9% m
3. If applicable, remove drive sheave or coupling hub. 8D 210 %
4. Remove the lubrication lines.
5. Install an eye-bolt in the tapped hole at the top of the cylinder 8DE 195 88
head and secure to a lifting device. Refer to the compressor SD8D 210 96
General Arrangement drawing for the location of the lifting SDSDE 195 88
hole. (Refer to TABLE 13 for assembly weights.) 10G 380 176
6. Forcylinder heads with end covers, skip to step 10. 118 670 304
7. For cylinder heads with shaft seals, remove the shaft seal. L 676 307
Refer to “Mechanical Shaft Seals” on page 36 for information
on removing the mechanical shaft seal. 128 880 400
IMPORTANT NOTE: For models without "H" Rings, skip to step 10. :3; 1%17400 g:g
The models with "H" Rings are low-pressure models 11S through
12L with double opposed seals and all models 17S through 19LE. 7L 1650 749
_ , 19S 2100 953
8. Remove the seal adapter. NOTE: When removing the cylinder 1oL 2370 1075
head with the seal adapter removed, care must be taken so
the bearing does not slide out. 19LE 2236 1014
9. Remove the bearing lock nut, lock washer, and "H" ring (refer 206, 207, 208B 76 35
to Figure 27). HP6, HP7, HP8 79 36
10. Remove the cylinder head nuts '(for cyIinQer heads with ends 210M, HP10 150 68
covers, the end cover can remain bolted in plage). Se"aI” 211M, HP11 340 155
gcij:gp;ers can remain bolted in place for units without "H 212M, HP12 20 190
11.  Use the two jack-screws (provided with each compressor) to 217M, HP17 611 217
evenly push the head away from the cylinder. 219M 870 395

12. When the cylinder head is clear of the dowel pins, the head
can be lifted off of the studs.

1. Support the end of the rotor in the direction you will be
removing the rotor from the cylinder.

2. Slide the rotor approximately 2/3 out of the cylinder, past the
center of gravity.

3. With the rotor still supported, attach a lifting device at the rotor
center of gravity and remove from the cylinder.

4. Lower rotor onto “V” blocks (on bearing inner races).
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Component Inspection
Blade Evaluation

Minimum Allowable | Minimum Allowable
Thickness Width

inch (mm) inch (mm)

MODEL

A\ CAUTION

206,207,208B, | 0206 | (5.2) | 1518 | (38.6)
HP6, HP7, HP8

DoNOT reverse blade orientation. When returning the blades to the
rotor slots ensure the blades are installed in their original orientation.

210M, HP10 0.258 1.746 (44.3)

Reversal of blades may resultin premature blade failure.

(6.6)
211M, HP11 | 0.311 (7.9) | 2286 | (58.1)
212M,HP12 | 0.311 (7.9) | 2457 | (624)

Monitoring rotor blades is important as they are the primary wear
component within the compressor. It is recommended to develop a
baseline of blade wear during initial compressor operation. This
baseline can then be used to maximize time between inspections.

Evaluating Blade Wear

Blade wear occurs on the blade width as a result of the rubbing
action against the cylinder wall, and on the blade thickness as a
result of the rubbing action against the rotor slot. FIGURE 22
illustrates the blade dimensions described above. TABLE 15
provides the recommended limits for blade wear on standard Ro-
Flo® models. Refrigeration/condenser blade sets may differ,
please consult the factory for assistance with these models.

217M, HP17 | 0363 | (92) | 3150 | 80.0

219M 0417 | (106) | 3609 | (91.7)

Blade —7\47/ Wid%

Thickness

BLADE

ROTOR

Figure 22 - Blade and Rotor dimensions illustrated.

TABLE 15 - Blade wear limits by model. Values shown are for
standard blades. For refrigeration applications contact Ro-Flo
Compressors for assistance.

Normal blade wear is affected by the pressure differential,
temperature, operating speed, and condition of the gas. Higher
pressure differentials, higher temperatures, faster operating
speeds, and contaminants in the gas stream will increase the
blade wear rate.

Blade replacement is recommended if any of the following are
observed:

* Delamination of the blade edge in contact with the cylinder
* Chipping on the edge or face of the blade
* Appears scorched / charred

Initial Blade Inspection

Evaluate the remaining chamfer on the edge of the compressor
blade during the initial blade inspection. If any of the original
chamfer remains, the blade has at least 50% blade life left.
Existing chamfer on the blade can be observed through the suction
or discharge pipe flanges. Alternately, models 10G through 19LE
have inspection ports located on the discharge side of the
compressor (refer to General Arrangement Drawings). Please note
that these inspection ports are in contact with the process gas, and
proper safety precautions must be followed.

After the chamfer has worn off, remove the blade from the
compressor to measure blade width.

Bearing Evaluation

NOTE

Minimum Allowable Minimum. Allowable When removing bearing outer races and shims from the cylinder head,
MODEL Thickness Width note their orientation. Reassemble them into the same cylinder head
inch (mm) inch (mm) they were removed from, in the same orientation.
2CC, 4CC,5CC | 0.102 (2.6) 1.012 (25.7) . . . .
D 0.148 (38) 1530 (389) Eg:;lrr;% (;(Iaplacement is recommended if any of the following are
8D, 8DE, SD8D, | 0.197 (5.0 1.800 (45.7) '
SD8DE * Uneven wear
10G 0.197 (5.0) 2.137 (54.3) * Discoloration due to heat
11S, 11L 0.258 (6.6) 2.540 (64.5) ¢ Pitting
178, 17L 0.311 (7.9) 3.150 (80.0) Bearing inner and outer races are matched sets, therefore, the
195, 19L, 19LE | 0.363 (9.2) 3.825 (97.2) entire bearing must be replaced.
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The bearing inner race can be removed by quickly heating with a
torch or bearing induction heater. Do not allow the shaft to heat
when heating bearing races.

A WARNING

Theroller bearings used in Ro-Flo® compressors have special radial
clearances (different than bearings carried by distributors) to allow for
thermal expansion and should never be replaced with non-factory
specified bearings. Non-compliance can resultin compressor failure

and will void the warranty.

Seal Rings and Bearing Spacing Rings
The seal rings are located in the bearing spacer ring.
Seal ring replacement is recommended if they are:

* Broken

* Worn

* Brittle

¢ Shrunken or deformed
Ensure grooves the seal rings sit in are clean and the rings move
freely.
Bearing spacing ring replacement is recommended if it is:

¢ Scored
* Pitted

The bearing spacer ring can be removed by quickly heating with a
torch or bearing induction heater. Do not allow the shaft to heat
when heating the bearing spacer ring.

Cylinder Evaluation

Inspect cylinder coolant jackets for solid build-up and/or corrosion.
If solid build-up is found, remove contaminants that restrict coolant

flow. If corrosion is found, review coolant additive package (closed-

loop) and/or cathodic protection.

Inspect the cylinder bore for unusual wear. Normal wear includes:
* Wave pattern with peak to valley up to 0.010 in. (0.25 mm).
o Circumferential grooves up to 0.030 in. (0.76 mm) deep.

(Note: Minor bore defects may be improved by hand to an
acceptable condition.)

When scoring or severe wear is found, re-boring is recommended.
Please contact the factory for assistance.

Rotor Evaluation

Check the rotor runout with dial indicator readings at each end of
the rotor and shaft extension(s) with the bearing inner races
supported in “V” blocks.

Inspect the rotor shaft in the locations noted in TABLE 16. These
areas are illustrated in FIGURE 23.

TABLE 16 - Rotor Inspection - Total Indicator Runout

Maximum Total Indicator Runout (TIR)
MODEL inch (mm)
Rotor Body Shaft Extension
ALL MODELS 0.003 0.006
(0.08) (0.2)
BEARING BEARING
JOURNAL JOURNAL
SHAFT SHAFT
EXTENSION BODY EXTENSION
-} | - | [t -] |-
i ——

Figure 23 - Rotor terminology. A High Pressure model rotor is
shown.

Compressor Reassembly Procedure

A\ CAUTION |

The compressor should be secured to work table before reassembly. I

The below assembly procedures apply to a compressor that has
gone through routine maintenance and/or component replacement.
If the compressor was re-bored, re-doweling will be required.
Please contact the factory for assistance.

Ro-Flo Compressors offers repair kits that provide all of the
components necessary for routine maintenance and compressor
overhaul. Please contact Ro-Flo Compressors for pricing and
availability.

Always use new gaskets and O-rings for reassembly.

Reassembly Steps

1. Thoroughly clean all components before reassembly, paying
particular attention to the gas passages, lube point passages,
and rotor slots.

2. Coat the rotor and cylinder bore with clean oil.

3. Slide the rotor into the cylinder bore until rotor body is even
with the ends of the cylinder.

4. Apply oil to the blades and slide into the rotor slots. The rotor
will need to be rotated to install all of the blades. Used blades
must be installed in the same orientation as removed.

5. Coat seal rings with clean oil and install in the bearing spacing
ring.

6. Install the drive end cylinder head gasket over the studs such
that it is completely in contact with the cylinder.

7. Install the bearing shims and bearing outer race into the drive
end cylinder head.
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8. Install the seal adapter or end cover.
9. Compress the seal rings as illustrated in FIGURE 24.
Compression tools may not be needed.

»

Figure 24 - Compressor seal ring compression prior to re-installing
cylinder head.

10. Lift the drive end cylinder head using the installed eyebolt.
Carefully install the cylinder head over the rotor shaft and onto
the studs until reaching the first seal ring.

a. Adjust the first seal ring so that it slides into the seal ring
bore.

b. Remove the seal ring compression tools, if applicable.
c. Repeat this procedure for the second seal ring.

IMPORTANT NOTE: [Helpful hints: Take care to prevent pushing
the rotor out of position when installing the cylinder head. The
cylinder head nuts (with washers) can be used to draw the cylinder
head onto the rotor. Draw the head up evenly to prevent binding on
the dowel pins. Back out the jack screws to avoid interference with
dowel pins.]

11.  Using a crossing pattern, draw the cylinder head up evenly
using hand tools until there is metal-to-metal contact with the
cylinder. Torque cylinder head nuts to the appropriate value
listed in “COMPRESSOR FASTENER TORQUE VALUES” on
page 46.

12. Repeat steps 3 - 11 above for the non-drive end cylinder head.

13. Check rotor float as described in “Checking Assembly
Clearances” on page 31.

14. On Compressors with H-Rings: After setting the Net Rotor
Float, move the rotor to the drive end of the compressor and
install the H-Ring, lock washer, and lock nut.

15. Reinstall the shaft seal. Refer to “Mechanical Shaft Seals” on
page 36.

16. After completing assembly, the rotor should turn freely when
rotated by hand. Investigate and resolve any resistance.

17. lsolate the compressor with blind flanges or isolation valves.
Pressure test the gas side and coolant side independently to
ensure there are no leaks.

Checking Assembly Clearances
Definitions

Total Rotor Float:

Total Rotor Float is the difference between the cylinder length and
rotor body length. (See Figure 28.)

Rotor End Clearance:

Rotor End Clearance is the distance between the rotor and
cylinder heads after the bearings have been properly positioned.
Bearings are axially positioned by inserting shim(s) between the
outer bearing races and the cylinder heads. (See Figure 29).

Net Rotor Float:

Net Rotor Float is the total axial movement of the rotor after the
Rotor End Clearances have been set (See Figure 30). Please
note that this measurement is prior to the H-Ring being installed.

The sum of both Rotor End Clearances and the Net Rotor Float
should equal the Total Rotor Float.

Fixed Rotor Float (applies only to compressors with an H-Ring

installed):

The Fixed Rotor Float is the total axial movement of the rotor
AFTER the H-Ring has been installed (See Figure 27) and is
governed by the manufacturing tolerances of the (A) end bearing
and the H-Ring. The Fixed Rotor Float reading should be recorded
at start-up for future maintenance reference.

H-Rings are installed on models 17S through 19LE with single-
face mechanical seals and models 11S through 19LE with double
opposed mechanical seals.

Rotor to Cylinder Bore Clearance:

The rotor to cylinder bore clearance is the minimum distance
between the rotor and cylinder.

On Low Pressure models the minimum distance is at the bottom of
the cylinder (6 o'clock position). FIGURE 25 illustrates the
compressor bottom clearance.

STUDS
/CYLINDER
°<> DOWEL PIN

BLADES
A\

DISCHARGE
OUTLET

COOLANT
CAVITY

Figure 25 - lllustration of bottom clearance between rotor and
cylinder (Low Pressure models).
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On High Pressure models the minimum distance is at the top of
the cylinder (12 o'clock position), with the rotor lifted to remove
bearing clearance. High Pressure models are often assembled
with the compressor inverted and resting on the discharge flange,
to avoid having to lift the rotor and account for bearing clearance.
FIGURE 26 illustrates the top clearance.

DISCHARGE ROTOR

TOP CLEARANCE
ROTOR BLADE

SUCTION

Figure 26 - lllustration of top clearance between rotor and cylinder
(High Pressure models).

Procedure for Checking Clearances

Check the Net Rotor Float after compressor inspection or part
replacement. The Net Rotor Float should be within the
tolerances listed in TABLE 17.

Rotor to cylinder bore clearance (also referred to as bottom
clearance or top clearance) is not normally checked during routine
maintenance. Rotor to cylinder bore clearance would be set/
checked during compressor repair.

[ NOTE I

Refrigeration compressors have different clearances. Please
consult Ro-Flo Compressors for assistance.

Checking Total Rotor Float

Important: All clearance measurements must be made with all
compressor parts at ambient temperature.

There are two measurement methods required to check Total
Rotor Float:

1. Determine the difference between the cylinder length and rotor
body length.

2. Install the rotor, bearings, and cylinder heads per the
assembly procedure. Push the rotor against one cylinder
head. Set a dial indicator at zero on one end of the rotor and
push the rotor against the opposite cylinder head. The
resultant measured axial movement from one head to the
other is called Total Rotor Float. Refer to Figure 28.

If the above two steps result in a difference greater than 0.002 in.
(0.050 mm), this may indicate:

* Debris between the cylinder head and rotor end. Disassemble
the compressor and remove debris or foreign objects.

* There is a high spot on the rotor or cylinder head. Disassem-
ble the compressor and remove the high spot.

* The axis of the rotor is not parallel to the cylinder bore axis
due to misalignment of one or both cylinder heads. Please con-
tact the factory for assistance with this issue.

Checking Rotor End Clearance

To check Rotor End Clearance the rotor should be installed in the
compressot, the cylinder heads mounted and torqued, and the
bearings should be installed.

1. With the bearing end cover or seal adapter loose, push the
rotor against the non-drive end cylinder head.

2. Place a dial indicator on the rotor on the opposite end of the
compressor and set to zero.

3. Evenly tighten the bearing end cover or seal adapter bolts until
they are at the appropriate torque value.

4. Record the Rotor End Clearance reading from the dial
indicator.

5. Push the rotor against the non-drive end cylinder head, and
confirm the dial indicator returns to zero.

If the dial indicator shows a value different than the compressor
name plate (or is outside of the values listed in TABLE 17 if
components were replaced), add or remove bearing shims to bring
the Rotor End Clearance within tolerance.

Repeat this procedure for the drive end bearing, this time
loosening the seal adapter.

Checking Net Rotor Float

The Net Rotor Float can be calculated by taking the Total Rotor
Float minus both Rotor End Clearance values.

The Net Rotor Float can be measured by:

1. Removing the locknut, lock washer, and H-Ring from the
compressor shaft (if installed).

2. Ensure bearing shims are installed as required.

Tighten the end cover and seal adapter to the appropriate

torque values.

Push the rotor to one end of the cylinder.

Place a dial indicator on the rotor shaft and set it to zero.

Push the rotor toward the opposite cylinder head.

Record the Net Rotor Float from the dial indicator.

Push the rotor against the non-drive end cylinder, and confirm

the dial indicator returns to zero.

w

© N ok~
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Both the calculated and measured Net Rotor Float Values should TABLE 17 continued - Current Production Compressors
be in agreement. These values should also be compared to the Clearances
compressor name plate. Acceptable Net Rotor Float values are Net Rotor Tob Clearance |End Clearance
listed in TABLE 17 for current production compressors. It is MODEL Float i'r)1ch (mm) inch (mm)
acceptable for bottom/top clearance to be 0.001 inches above the inch (mm)
maximum listed. For legacy units refer to TABLE 18. 206, HP6 0.019-0.024* | 0.002-0.003 | 0.002 - 0.0025
TABLE 17 - Current Production Compressors Clearances 207 P 0(%14: (?0621‘3 (()00?)2 . 883; 0(?)(?25 '00(')%?5
oDEL | o[ potem | End Clearance (048-061) | (0.05-008) | (0.05-0.06)
inch (mm) inch (mm) inch (mm) 208B,HP8 | 0.019-0.024* | 0.002-0.003 | 0.002 - 0.0025
2CC 0.012-0.017 | 0.002-0.003 | 0.002-0.003 (048-061) | (0.05-0.08) | (0.05-0.06)
(0.30- 0.43) (0.05 - 0.08) (0.05 - 0.08) 210M, HP10 | 0.028 - 0.035* | 0.002-0.003 | 0.003 - 0.004
acc 0.012-0.017 | 0.002-0.003 | 0.002-0.003 (0.71-0.89) | (0.05-0.08) | (0.08-0.10)
(0.30 - 0.43) (0.05 - 0.08) (0.05 - 0.08) 211M, HP11 | 0.035-0.042* | 0.002 - 0.003 | 0.003 - 0.004
5CC 0.012-0.017 | 0.002-0.003 | 0.002-0.003 (089-1.07) | (0.05-0.08) | (0.08-0.10)
(0.30 - 0.43) (0.05 - 0.08) (0.05 - 0.08) 212M, HP12 | 0.035-0.043 | 0.002-0.003 | 0.003-0.004
7D 0.023-0.030 | 0.0025-0.0035 | 0.002 - 0.003 (089-1.09) | (0.05-0.08) | (0.08-0.10)
(0.58 - 0.76) (0.06 - 0.09) (0.05 - 0.08) 217M, HP17 | 0.038-0.046 | 0.002-0.003 | 0.004 - 0.005
8D,SD8D | 0.034-0.044 | 0.003-0.004 | 0.002-0.003 (0.96-1.17) | (0.05-0.08) | (0.10-0.13)
(0.86-1.12) | (0.08-0.10) | (0.05-0.08) 219M 0.042-0.049" | 0.003-0.004 | 0.004-0.005
8DE, SDBDE | 0.034-0.044 | 0.003-0.004 | 0.002-0.003 (1.07-124) | (0.08-0.10) | (0.10-0.13)
(0.86-1.12) | (0.08-0.10) | (0.05-0.08) ,
10G 0.047-0.056 | 0.004-0.005 | 0.003-0.004 TABLE 18 - *Compressor clearanges for Ieggcy units. Please
(119-1.42) | (0.10-0.13) | (0.08-0.10) contact Ro-Flo Customer Service if you require support.
1S 0.050-0.062 | 0.006-0.007 | 0.003-0.004 MODEL Net Rotor Float |\, .. & it Prior to Date
(1.27-157) | (0.15-0.18) | (0.08-0.10) inch (mm)
1L 0.057-0.069 | 0.006-0.007 | 0.003-0.004 206 0.017 - 0.021 September 2014
(145-1.75) | (0.15-0.18) | (0.08-0.10) (0.43-0.53)
128 0.055-0.067 | 0.007-0.008 | 0.004-0.005 207 0.017-0.021 September 2014
(1.40-1.70) | (0.18-0.20) | (0.10-0.13) (0.43-0.53)
12L 0.062-0.075 | 0.007-0.008 | 0.004-0.005 2088 0.017 - 0.021 September 2014
(1.57-1.90) | (0.18-0.20) | (0.10-0.13) (0.43-0.53)
17S 0.065-0.078 | 0.008-0.009 | 0.004 - 0.005 210M 0.024 - 0.030 August 2014
(1.65-1.98) | (0.20-0.23) | (0.10-0.13) (0.61-0.76)
17L 0.075-0.091 | 0.008-0.009 | 0.004-0.005 211M 0.033-0.040 July 2014
(1.90-2.31) | (0.20-0.23) | (0.10-0.13) (0.84-1.02)
198 0.080-0.097 | 0.009-0.010 | 0.005-0.006 219M 0.034-0.041 May 2014
(2.03-2.46) | (0.23-0.25) | (0.13-0.15) (0.86-1.04)
19L 0.087-0.105 | 0.009-0.010 | 0.005 - 0.006
(2.21-2.67) | (0.23-0.25) | (0.13-0.15)
19LE 0.087-0.105 | 0.009-0.010 | 0.005 - 0.006

(2.21-267) | (0.23-0.25) | (0.13-0.15)
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CYLINDER O-RING SEAL ADAPTER
HEAD
H-RING OUTER RACE
SHIM(S) - LOCKWASHER INNER RACE /
SEAL RING > LOCKNUT
BEARING 74 |__— CAGE
SPACING 0 ij
RING
ROTOR
TYPE NJ ROLLER
BEARING
SEE DETAIL "B"
DETAIL "B"
OUTER RACE ASSEMBLY

REMOVED FROM INNER RACE

Figure 27 - H-Ring, lock washer, locknut, and roller bearing detail.

A RIS >N
e f‘% J\A A/ % S ,\T\@
— \\ TOTALROTOR FLOAT  / /4“ )
N
N
N ROTOR CONTACTING / —
\ CYLINDER HEAD E
1Y
INSIDE CYLINDER
LENGTH
SEAL RIN COOLANT JACKET S| RING(S)
CYLINDER HEA CYLINDER HEAD
ROLLER BEARING : ROLLER BEARING
\ \ \
INDICATOR / \
NON-DRIVE END / \
DRIVE END
MAGNETIC BASE
INDICATOR HOLDER

BLADES \ GASKET
CYLINDER

Figure 28 - Total Rotor Float - bearings not positioned by shims or end cover / seal adapter.
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FIXED ROTOR
(END CLEARANCE)

e,
][% DI
* )

BEARING
SHIMS

FIXED ROTOR
(END CLEARANCE)

SHAFT SEAL
(SINGLE FACE MECHANICAL SHOWN)

INDICATOR POSITION ] \ INDICATOR POSITION
FOR CHECKING ( } FOR CHECKING CLEARANCE
CLEARANCE AT \ { AT "B" END AFTER
"A" END ] \ BEARING END COVER
ez 7 HAS BEEN
MAGNETIC BASE
INDICATOR HOLDER MAGNETIC BASE
INDICATOR HOLDER
B (END) A (END)
Figure 29 - Rotor End Clearance - bearings positioned by shims.
NET ROTOR FLOAT ——
BEARING BEARING
SHIMS . rrrrsd frrrss 7 rrsrrses SHIMS
T /i H
7227277 Z Z ?' Z Z N

N | N

N N

: \
BEARING END rrrees 7

COVER
GASKET

Figure 30 - Net Rotor Float (Total Rotor Float less the sum of Fixed Rotor End Clearances).
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Mechanical Shaft Seals
Single Face Cartridge Seal Removal

1/4 NPT LUBE PORT

MATING RING
PRIMARY RING
O-RING
O-RING— 3 LOCKING TAB SCREWS("B" POSITION)
O-RING— LOCKING TAB

3"B" POSTION SET SCREWS
(NON-SERVICABLE)

G ROTOR

CARTRIDGE SLEEVE

O-RING—
OIL DAM—T 6"A" POSTION SET SCREWS

(LOCK TO SHAFT).

1/8 NPT SEAL
WEEPAGE
DRAIN

Figure 31 - Single face cartridge seal.

1. Refer to “Preparation for Compressor Maintenance” on
page 27.

Remove guards, drive sheave, or coupling hub, as applicable.

Disconnect the seal oil supply line.
If applicable, disconnect weepage drain port at the bottom of
the seal.

6. Install the (3) red locking tabs and screws into the holes
marked "B."

7. Loosen the six (6) set screws securing the cartridge seal to the
compressor shaft. These set screws are in the holes marked
"A".

8. Lubricate the rotor shaft generously with oil or assembly
lubricant.

9. Remove the screws that hold the seal onto the seal adapter.

10. Remove seal from shaft.

2.
3. Remove all burrs from shaft and keyway.
4
5

Single Face Cartridge Seal Installation

1. Ensure the shaft is smooth, removing all nicks and burrs to
prevent O-ring damage.

2. Lubricate the shaft before installing the new cartridge seal.

3. Lubricate and install the O-ring onto the cartridge seal.
See Figure 32.

OIL DAM

CARTRIDGE SEAL

Figure 32 - Prepare New Cartridge Seal for Assembly

4.  Pre-lube the seal by filling the oil dam. See Figure 32.

5. With the (3) red positioning tabs still in place, install the new
cartridge seal onto the shaft, and secure to the it to the seal
adapter with six bolts and washers. See Figure 33. Tighten
the bolts to 20 ft-Ibs (27 Nm) in a star pattern.

RED
POSITIONING TABS

(6) BOLTS

AND WASHERS —— @

Figure 33 - Install New Cartridge Seal
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6. Before fastening the seal to the shaft, use a dial indicator to
position the shaft in the center of its axial range of motion. See
Figure 34.

) (6) SET SCREWS

y

ﬁ POSITION SHAFT

IN THE CENTER OF ITS
AXIAL RANGE

K _
S

éf”"(é[’ DRAIN
(3) RED POSITIONING SCREWS PORT

AND TABS MARKED "B"

Figure 34 - Fastening the Seal to the Shaft

7. Slowly tighten the six setscrews in the holes marked with an
"A"in a star pattern. DO NOT fully tighten one screw at a time,
as it will misalign the sleeve. See Figure 34.

8. Remove the (3) red positioning screws and tabs marked with a
"B". DO NOT remove or adjust the set screws under the red
tab screws. These set screws hold the sleeve collar in place
when the seal sleeve is not locked to the shaft. Retain red
screws and tabs. These are required to remove the shaft seal
during compressor maintenance.

9. Thedrain port at the bottom of the seal is for oil weepage. This
port is plugged for shipment. Tubing can be connected to

Double Bellows Mechanical Seal

General

The double bellows mechanical seal consists of two carbon seal
rings (inner and outer, rotating) and two Ni-resist iron mating rings
(stationary). Pressure is applied in opposite directions to both
carbon seal rings by a coil spring and pressurized barrier fluid. The
seal faces are polished to extremely close tolerances and
therefore, should be handled with care.

Double Bellows Mechanical Seal Disassembly

1. Refer to “Preparation for Compressor Maintenance” on
page 27.

2. Remove guards, drive sheave, or coupling hub, as applicable.

3. Remove all burrs from shaft and keyway.

4. Shut off buffer gas supply and drain oil from seal cage.

5. Remove seal cage.

6. Carefully remove the outer carbon ring assembly from the
bellows.

7. Lubricate the rotor shaft generously with oil or assembly
lubricant.

8.  Pull on outer retainer to loosen outer rubber bellows and
remove from the shaft.

. Remove spring from the shaft.

10. Pull on inner steel retainer to loosen inner bellows and remove
bellows, retainer and inner carbon ring from the shaft.

11. Inspect both carbon rings and mating faces for signs of
damage or wear. Inspect bellows and O-rings for signs of
hardening, cracking, or deterioration.

Double Bellows Mechanical Seal Reassembly

NOTE: Ensure the original inner carbon ring & mating ring AND
outer carbon ring & mating ring are assembled as matched sets.

1. Remove any burrs on the shaft.
2. Lightly oil the mating ring O-ring, slide it over the shaft and
carefully push it into the adapter bore until fully seated.

A\ cauTION

SEAL CAGE O-RING

collect any oil.
SEAL CAGE
/RETAINER *
SPRING *

SEAL ADAPTER
MATING RING O-RING *
3‘ RETAINER *
MATING RING
'\Q—RING
ROTOR
CENTERLINI7
MATING RING *— L MATING RING *
CARBON RING * CARBON RING *
BELLOWS *

* PROVIDED IN DOUBLE BELLOWS SEAL ASSEMBLY

Figure 35 - Details of double bellows mechanical seal.

By design the elastomer bellows absorbs oil and swells to lock onto
the shaft. The entire seal should be assembled immediately following
application of lubricating oil.

3. Oil the inner carbon ring-retainer-bellows and slide the
assembly over the shaft until the carbon face contacts the
inner mating ring face. Do not use assembly grease.

4.  Slide the spring over the shaft.

5. Qil the outer carbon ring-retainer-bellows and slide the
assembly over the shaft until the retainer contacts the spring.

6. Lightly oil the mating ring O-ring, and carefully push it into the
seal cage bore until fully seated.

7. Carefully locate bore of seal cage with the shaft end and slide
the seal cage over shaft until mating ring contacts the outer
carbon ring.
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| A cAUTION |

I Do not allow the ring face to contact the compressor shaft while in I

installing the seal cage, as this will damage the sealing surface.

8. Push the seal cage evenly until it contacts the seal adapter,
making sure that the O-ring stays in the seal adapter O-ring
groove. Install two cap screws opposite each other and turn
them until cage is in contact with the seal adapter. Install
remaining cap screws.

9. Refer to the “SEAL SUPPORT SYSTEM FOR DOUBLE
BELLOWS & DOUBLE OPPOSED CARTRIDGE SHAFT
SEALS” on page 19 for instruction on the usage of this seal.

Dual Opposed Cartridge Seal

SEAL ADAPTER
CARBON RING BARRIER FLUID OUT
MATING RING
LOCKING TAB
O-RING SCREW*
Y LOCKING TAB*
/)
% CARTRIDGE SLEEVE
/V
X
Q i SET SCREW
(LOCK TO SHAFT)
CARBON RING
MATING RING
BARRIER FLUID IN
PUMPING RING

Figure 36 - Details of dual opposed cartridge seal.

General

The dual opposed cartridge seal consists of two carbon seal rings
and two mating rings. Pressure is applied in opposite directions to
both carbon seal rings by springs and pressurized barrier fluid.
This seal is not customer serviceable and should be sent to an
appropriate repair facility for maintenance & rebuild.

Dual Opposed Cartridge Seal Removal

1. Refer to “Preparation for Compressor Maintenance” on

page 27.

Remove guards, drive sheave, or coupling hub, as applicable.

Remove all burrs from rotor shaft and keyway.

Shut off buffer gas supply and seal fluid from shaft seal.

Install seal locking tabs.

Loosen set screws securing cartridge seal to compressor

shaft.

7. Lubricate the rotor shaft generously with oil or assembly
lubricant.

8. Remove seal nuts and washers securing the seal.

9. Remove seal from the shaft.

10. Send seal to authorized service center for repair.

Dual Opposed Cartridge Seal Installation

1. Remove any burrs on the rotor shaft.

2. Secure the rotor in the middle of its net float.

3. Apply a compatible lubricant to the compressor shaft and O-
ring on the inner diameter of the seal sleeve.

4,  Slide the seal into location.

5. Install the washers and nuts to secure the seal to the seal
adapter. Torque to 10 ft-Ibs. (13.6 Nm) in a crossing pattern.
Torque to a final value of 20 ft-lbs. (27.1 Nm) in a crossing pat-
tern.

6. Tighten the set screws to secure the seal sleeve to the rotor
shaft.

7. Remove the locking tabs and screws from the seal. Store the
locking tabs and screws for future maintenance activities.

8.  Fill the seal with seal fluid and purge air from system.

Verify proper seal fluid level in seal pot.

. Apply buffer gas to proper operating pressure. Refer to the
“SEAL SUPPORT SYSTEM FOR DOUBLE BELLOWS &
DOUBLE OPPOSED CARTRIDGE SHAFT SEALS” on
page 19.

2
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COMPRESSOR ROTATION

COMPRESSOR ROTATION DESIGNATIONS - LOW PRESSURE MODELS (2CC - 19LE)

DISCHARGE

SUCTION

LOW PRESSURE MODELS - CW ROTATION (STANDARD)

DISCHARGE

:SUCTION

LOW PRESSURE MODELS - CCW ROTATION

Clockwise Rotation (CW) - When viewing the driven end of the shaft, the suction flange will be on the left side and the shaft rotates
clockwise. When viewing the suction flange of the compressor, the shaft is on the right hand side.

Counterclockwise Rotation (CCW) - When viewing the driven end of the shaft, the suction flange will be in the right side and the shaft
rotates counterclockwise. When viewing the suction flange of the compressor, the shaft is on the left hand side.

NOTE: The standard rotation is clockwise.
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COMPRESSOR ROTATION DESIGNATIONS - HIGH PRESSURE MODELS (206 - 219M, HP6 - HP17)

SUCTION LONGER SHAFT  DISCHARGE
EXTENSION A
| (MODELS 206-2088)
——
\39 SUCTION
© | O]
DISCHARGE

HIGH PRESSURE MODELS - CW ROTATION (STANDARD)

LONGER SHAFT DISCHARGE
EXTENSION A

DISCHARGE | \IoDELS 206-2088)

| SUCTION

SUCTION
HIGH PRESSURE MODELS - CCW ROTATION

Clockwise Rotation (CW) - The suction flange will be on the right side and the shaft rotates clockwise.

Counterclockwise Rotation (CCW) - The suction flange will be in the left hand side and the shaft rotates counterclockwise.

NOTE: The standard rotation is clockwise.
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CHANGING COMPRESSOR ROTATION

Please refer to the “MAINTENANCE” section of this manual for proper disassembly and reassembly procedures for your compressor.
The procedure for changing compressor rotation is listed below:

1. Check and record all clearance per the nameplate data.

ORIGINAL CONFIGURATION-CLOCKWISE

2. Remove any sheaves or coupling hubs from the compressor shaft.

3. Remove the seal assembly or assemblies from the compressor. Refer to “Mechanical Shaft Seals” on page 36 for more information on
seal disassembly.

4. Remove the end cover and the seal adapter. Keep bolts with each part.

SEAL
ADAPTER

ROTOR IN THE CW POSITION (NOTE CAST ARROW ON CYLINDER)

5. Remove locknut, lock washer, and H-Ring (not installed on all models or configurations, refer to the Ro-Flo Parts Book for more
information). Refer to FIGURE 27 on page 34 for an illustration of these items.

6. Remove both cylinder heads. Mark heads and cylinders so that the heads can be reassembled on the same end of the cylinder as they
were originally assembled.

MARK "B" T—MARK "A

CYLINDER HEAD
AND BEARING OUTER
RACE

CYLINDER HEAD
AND BEARING OUTER
RACE
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7. Remove blades from rotor. Note orientation of blades.
8. Remove rotor assembly, marking the bearing outer race assemblies to stay with the same inner race (mounted on the rotor). Use care
when removing rotor.

]

ROTOR,INNER BEARING RACES, SEAL RINGS, AND BEARING
SPACER RINGS

9.

ROTOR ASSEMBLY SHOWN RE-INSTALLED IN THE CCW DIRECTION
(NOTE CAST ARROW ON CYLINDER).

10. Reinstall compressor blades insuring they are installed in the same orientation as removed.

11.  Remove the bearing outer race assemblies from each head. Maintain bearing shims within the original cylinder heads. Reinstall the
bearing outer race assemblies into the opposite cylinder heads. Insure they are reassembled onto the original inner races from which
they were removed.

SHIMS SHIMS
YSDE B) J-iMARK B—k_ _[——MARK A—XL /7(SDE A)

BEARING OUTER RACE ASSEMBLY BEARING OUTER RACE ASSEMBLY
ORIENTATED WITH SAME FACE AGAINST ORIENTATED WITH SAME FACE AGAINST
SHIMS. (FROM SIDE A) SHIMS. (FROM SIDE B)
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COMPRESSOR ROTATION

12.

Reinstall seal adapter and end cover.

END
COVER

ROTOR IN THE CW POSITION (NOTE CAST ARROW ON CYLINDER)

SEAL
ADAPTER

13.
14,
15.
16.
17.

Check and reset end clearances. Refer to “Checking Assembly Clearances” on page 31.

Check rotor bottom clearance. Refer to “Current Production Compressors Clearances” on page 33.

Reinstall bearing H-Ring, lock washer, and locknut.
Reinstall mechanical seal.
Rotate compressor by hand to insure it is rolling freely.

RE-CONFIGURED TO COUNTER-CLOCKWISE

18.

Check motor rotation by “jogging” motor before reinstalling the coupling or sheave.

For Low Pressure models, the compressor suction and the discharge flange will be reversed from their original location when the unit is
assembled with the driver. The compressor rotation must be from the suction flange to the discharge flange across the top of the cylinder.
All compressor cylinders have arrows cast in the cylinder body that identify the correct rotation of the compressor.

16-
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EXPECTED SOUND CHARACTERISTICS

EXPECTED SOUND CHARACTERISTICS

The expected sound pressure levels shown in TABLE 19 and TABLE 20 are provided as a general reference. Actual sound characteristics
will vary by application due to changes in gas properties, gas pressures, gas temperatures, operating speeds, piping arrangements, and
other factors of the skid design.

TABLE 19 - Expected Sound Characteristics of Ro-Flo® Sliding Vane Compressors
EXPECTED SOUND PRESSURE LEVELS (dB)

Speed Disch OCTAVE CENTER FREQUENCIES (Hz)
Wodel (RPM) (';rse,i; dBA @3 31.5 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | 16000 BCes
acC 160 | 50 75 61 | 62 | 66 | 73 | 70 | 69 | 62 | 60 | 59 | 55 77
1740 | 50 78 63 | 64 | 69 | 76 | 72 | 72 | 71 | 68 | 64 | 60 80
ace 160 | 50 75 61 | 62 | 66 | 73 | 70 | 69 | 62 | 60 | 59 | 55 77
1740 | 50 78 63 | 64 | 69 | 76 | 72 | 72 | 71 | 68 | 64 | 60 80
sce 160 | 50 75 61 | 62 | 66 | 73 | 70 | 69 | 62 | 60 | 59 | 55 77
1740 | 50 78 63 | 64 | 69 | 76 | 72 | 72 | 71 | 68 | 64 | 60 80
D 865 50 76 66 | 72 | 74 | 72 | 69 | 67 | 63 | 61 | 66 | 63 79
160 | 50 80 66 | 71 | 76 | 78 | 72 | 71 | 67 | 69 | 74 | 70 83
8D, SD8D 865 50 86 78 | 69 | 77 | 83 | 79 | 82 | 74 | 70 | 62 | 63 88

1160 50 89 77 | 73 | 8 | 86 | 81 7% | 77 | 8 | 86 83 92
8DE, SD8DE | 1160 50 90 7% | 74 | 81 8 | 80 | 77 | 78 | 86 | 79 82 92
865 50 89 78 | 8 | 87 | 8 | 81 78 | 72 | 80 | 72 61 90

10G 1160 50 90 69 | 73 | 8 | 89 | 84 | 80 | 77 | 74 | 84 | 66 93
118 865 50 90 70 | 72 | 86 | 88 | 8 | 81 73 | 76 | 83 | 59 92
11L 865 50 91 72 | 76 | 88 | 84 | 83 | 78 | 76 | 77 | 8 | 60 93
125 865 50 91 69 | 67 | 78 | 80 | 81 80 | 84 | 8 | 83 | 67 94
12L 865 50 94 71 74 | 8 | 91 83 | 80 | 78 | 80 | 89 | 70 97
17S 690 50 95 72 | 72 | 88 | 90 | 89 | 83 | 83 | 89 | 84 | 73 98
17L 690 50 96 70 | 73 | 82 | 90 | 9 | &1 87 | 90 | 94 | 90 99
19S 575 50 94 67 | 81 85 | 84 | 91 86 | 91 8 | 90 | 77 100
19L 575 50 95 69 | 78 | 87 | 89 | 86 | 8 | 8 | 93 | 9f 90 101
19LE 575 50 95 69 | 78 | 8 | 89 | 8 | 8 | 89 | 93 | 9f 90 101

206, HP6 1160 40 85 59 | 62 | 71 8 | 76 | 73 | 70 | 78 | 80 70 87
207, HP7 1160 40 85 59 | 62 | 71 8 | 76 | 73 | 70 | 78 | 80 70 87
208B, HP8 1160 40 85 59 | 62 | 71 84 | 76 | 73 | 70 | 78 | 80 70 87
210M, HP10 | 1160 40 84 65 | 76 | 81 80 | 75 | 76 | 75 | 73 | 70 66 86
211M, HP11 865 40 85 63 | 75 | 80 | 8 | 74 | 77 | 76 | T1 73 69 87
212M, HP12 865 40 86 65 | 77 | 82 | 81 7% | 78 | 82 | 73 | 75 70 88
217M, HP17 690 40 87 66 | 76 | 80 | 84 | 72 | 79 | 8 | 82 | 84 73 89
219M 575 40 87 62 | 78 | 77 | 81 78 | 80 | 8 | 84 | 86 64 90
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EXPECTED SOUND CHARACTERISTICS

TABLE 20 - Expected Sound Characteristics of Ro-Flo® Sliding Vane Vacuum Pumps
EXPECTED SOUND PRESSURE LEVELS (dB)

Suction OCTAVE CENTER FREQUENCIES (Hz)
Speed | Press
M I 1 1
ode (RPM) (Inch<;s BA@S 31.5| 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | 16000 BCes
HgV
acC 1160 25 75 61 | 60 | 66 | 72 | 69 | 70 | 66 | 61 | 59 | 52 76
1740 25 76 62 | 61 | 68 | 73 | 74 | 70 | 69 | 63 | 60 | 55 57
ace 1160 25 75 61 | 60 | 66 | 72 | 69 | 70 | 66 | 61 | 59 | 52 76
1740 25 76 62 | 61 | 68 | 73 | 74 | 70 | 69 | 63 | 60 | 55 57
sce 1160 25 75 61 | 60 | 66 | 72 | 69 | 70 | 66 | 61 | 59 | 52 76
1740 25 76 62 | 61 | 68 | 73 | 74 | 70 | 69 | 63 | 60 | 55 57
- 865 25 80 66 | 65 | 69 | 74 | 77 | 71 | 71 | 62 | 59 | 64 82
1160 25 82 63 | 70 | 68 | 72 | 78 | 76 | 73 | 64 | 65 | 59 84
8D, SD8D 865 25 85 64 | 73 | 72 | 76 | 79 | 74 | 75 | 66 | 61 | 56 87

1160 25 86 62 | 7 4| 77 | 82 | 718 | 77 | T2 | T2 62 88
8DE, SD8DE | 1160 25 86 62 | 7 74 | 77 | 82 | 718 | 77 | T2 | T2 62 88
865 25 87 69 | 72 | 75 | 80 | 81 80 | 80 | 75 | 76 56 89

10G 1160 25 88 68 | 73 | 76 | 81 83 | 81 82 | 78 | 78 | 61 90
1S 865 25 88 72 |7 76 | 82 | 81 84 | 81 7 | 80 | 57 89
1L 865 25 88 71 73 | 77 | 8 | 8 | 79 | 80 | 79 | 81 60 90
128 865 25 88 71 72 | 76 | 8 | 8 | 77 | 79 | 80 | 70 | 63 89
12L 865 25 88 73 | 69 | 78 | 84 | 79 | 82 | 78 | 80 | 63 | 64 90
178 690 25 88 74| 74 | 81 84 | 81 81 81 79 | 69 60 90
17L 690 25 89 74 | 75 | 82 | 84 | 80 | 83 | 82 | 78 | 67 | 62 92
19S 575 25 90 71 74 | 84 | 83 | 84 | 82 | 80 | 79 | 70 | 60 92
19L 575 25 91 73 | 77 | 8 | 82 | 83 | 83 | 81 78 | 73 | 65 93
19LE 575 25 91 73 | 77 | 8 | 8 | 83 | 83 | 81 78 | 73 | 65 93
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COMPRESSOR FASTENER TORQUE VALUES

COMPRESSOR FASTENER TORQUE VALUES

[CYLINDER STUD & NUT>»

SEAL ADAPTER SCREW

END COVER SCREW
NAME DATE

DIMENSIONS ARE IN INCHES =
TOLERANCES: DRAWN TRE | 5/6/2026 =g
ANGULAR: MACH: 5DEG.  creckep | TSS | 5/6/2026 o- o
ONE PLACE DECIMAL  £.015
TWO PLACE DECIMAL  +.010 | ENGAPPR. | BTS 5/6/2026 Z==COMPRESSORS==
THREE PLACE DECIMAL +.005 PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED  TITLE

IN THIS DRAWING IS THE SOLE RO_FLO TORQ U E

PROPERTY OF RO-FLO
Material <not specified> COMPRESSORS,LLC. R EQ U | R EM E NTS
ANY REPRODUCTION IN PART SIZE [PART NO. wEv
FINISH(UNLESS OTHERWISE NOTED) orasawrolewiHoutHe | A MANUAL-TORQUE REQUIREMENTS O ‘|
WRITTEN PERMISSION OF RO- .
Tor2

SCALE
FLO COMPRESSORS, LLC. IS .
DO NOT SCALE DRAWING PROHIBITED. ] . ] 2

WEIGHT,
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COMPRESSOR FASTENER TORQUE VALUES

MODEL CYUNDER STUD | SERLADAFTER& | SE AND DBS SEALS| CARTRIDGE SEALS
NCH| JORQUE SCREW TORQUE | scREw Tt “hur” | TORQUE
(Nm) |DIAMETER
2cC 1/2 | 30(40.7) | 3/8 | 20(27.1) 3/8 [20(27.1)] 3/8 | 20 (27.1)
acc 1/2 | 30(40.7) | 3/8 | 20(27.1) 3/8 |20 (27.1)] 3/8 | 20(27.1)
5CC 1/2 | 30(40.7) | 3/8 | 20(27.1) 3/8 [20(27.1)] 3/8 | 20 (27.1)
7D 1/2 | 30(40.7) | 1/2 | 30(40.7) 3/8 [20(27.1)] 3/8 | 20 (27.1)
8D,8DE | 5/8 | 60(81.4) | 1/2 | 30 (40.7) 3/8 [20(27.1)] 3/8 | 20(27.1)
SD8D, SD8DE| 5/8 | 60(81.4) | 1/2 | 30 (40.7) 3/8 |20 (27.1)] 3/8 | 20(27.1)
10G 1/2 | 30(40.7) | 3/8 | 20(27.1) 3/8 |20 (27.1)] 3/8 | 20(27.1)
ML | 5/8 | 60(81.4) | 1/2 | 30(40.7) 3/8 [20(27.1)] 3/8 | 20(27.1)
128,12l | 5/8 | 60(81.4) | 1/2 | 30 (40.7) 3/8 (20 (27.1)] 3/8 | 20 (27.1)
1770 | 3/4 | 120 (162.7) | 5/8 | 60 (81.4) 3/8 (20 (27.1)] 3/8 | 20 (27.1)
195,191, 19LE| 3/4 | 120 (162.7) | 5/8 | 60 (81.4) 3/8 (20 (27.1)] 3/8 | 20(27.1)
206207, | 578 | 90(122.1) | 1/2 | 30 (40.7) 3/8 |20(27.1)] 3/8 | 20(27.1)
210M 1/2 | 60(81.4) | 3/8 | 20(27.1) 3/8 |20 (27.1)] 3/8 | 20(27.1)
211M 5/8 | 110(149.1) | 1/2 | 30 (40.7) 3/8 |20 (27.1)] 3/8 | 20(27.1)
212M 5/8 | 110(149.1) | 1/2 | 30 (40.7) 3/8 |20 (27.1)] 3/8 | 20(27.1)
217M 3/4 | 160 (216.9) | 5/8 | 60(81.4) 3/8 |20 (27.1)] 3/8 | 20(27.1)
219M 3/4 | 160 (216.9) | 5/8 | 60(81.4) 3/8 |20 (27.1)] 3/8 | 20(27.1)
HP6,HP7,HP8| 5/8 | 90 (122.1) | 172 | 30(40.7) 3/8 [20(27.1)] 3/8 | 20(27.1)
HP10 1/2 | 60(81.4) | 3/8 | 20(27.1) 3/8 [20(27.1)] 3/8 | 20(27.1)
HP11 5/8 | 110(149.1) | 1/2 | 30 (40.7) 3/8 [20(27.1)] 3/8 | 20(27.1)
HP12 5/8 | 110(149.1) | 1/2 | 30 (40.7) 3/8 [20(27.1)] 3/8 | 20(27.1)
HP17 3/4 | 160 (216.9) | 5/8 | 60 (81.4) 3/8 [20(27.1)] 3/8 | 20(27.1)
DUESOSNENNIE e Ro-Flo
e o e ™ RO-FLO TORQUE
N Matercl <not specifiec> | ComeRareae. REQUIREMENTS
FrisHUNESs OTERwENOTED] | AT REPROBUCTIONINPARE A "MANUAL-TORQUE REQUIREMENTS () ]
S — {0 D R 02
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FLANGE LOAD LIMITS

FLANGE LOAD LIMITS
LOW PRESSURE MODELS
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FLANGE LOAD LIMITS

HIGH PRESSURE MODELS
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TROUBLESHOOTING

TROUBLESHOOTING

TEMPERATURE TELLS ALL

Temperatures that deviate from normal are generally the first and most significant signs of machinery malfunction! To make use of this
maxim in evaluating machinery performance, it is necessary to know:

* Where is the most significant temperature measured?
» What are the temperatures of “normal” operation?

This instruction is concerned with temperatures that are used to evaluate the efficiency of compressing gases from suction pressure to
discharge pressure.

The following information is required to evaluate the compressor operation:

What is the atmospheric pressure?

What is gas composition entering the compressor suction flange?

What is the gas flow rate entering the compressor suction flange?

What are the gas pressure and temperature at the suction flange of the compressor?

What is the gas pressure and temperature at the discharge flange of the compressor?

The extent of jacket cooling, such as flow rate of cooling water and its inlet and discharge temperatures?

S o o

Please note it is important to make pressure and temperature measurements as close to the compressor flanges as possible. Actual
suction pressure and temperature at the compressor inlet flange can be affected by dirty or plugged filters/mist pads or faulty process
controls. Actual discharge pressure and temperature at the compressor discharge flange can be affected by plugged gas discharge check
valves, after coolers, or separator vessels.

Compressor performance is based on the absolute suction and discharge pressure rather than gauge pressures. The pressure ratio is
calculated by dividing the absolute discharge pressure by the absolute inlet pressure.

The compressor performance can be predicted using the Ro-Flo Performance software, available on the Ro-Flo Compressors website:

www.ro-flo.com
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TROUBLESHOOTING

TROUBLESHOOTING TABLE

TROUBLE

PROBABLE CAUSE

REMEDY

Discharge air or gas
temperature
excessive

Operation of machine at higher-pressure
ratio than needed.

Operate unit at rating plate pressures.

Excessive suction temperature.

Reduce suction temperature. Ensure any recycle gas is being
adequately cooled. Check recycle valve is functioning properly.

Insufficient or high temperature inlet water.

Increase water flow rate or provide cool water supply.

Scale or residue build-up in water jacket.

Clean water jacket and filter or treat water supply as required.

Clogged intake filter.

Clean intake filter.

Unloading valve not fully open or clogged.

Clean valve and replace any worn or broken parts.

Suction valve not fully open.

Open suction valve.

Insufficient or wrong lubricating oil.

Use correct oil and feed rates recommended in instruction
manual or lube sheet.

Swollen or warped rotor blades.

Dry out or replace rotor blades.

Improper clearances.

Reassemble unit to proper clearances

Ratio of specific heats (k-value) higher
than expected.

Check gas composition. Ensure any other gas sources, makeup
gas, purge.?as, etc. are not altering gas composition. Reduce
pressure differential, or reduce inlet temperature.

Excessive blade

Insufficient quantity of lubricant to one or
more cylinder feeds

Inspect Lubricator V-belt for slippage or breakage; tighten or
replace as required.

Check lube rate and increase by several drops per minute.

Inspect lubricator sight glasses; replace if cracked.

Inspect cylinder lube check valves; clean or replace as required.

Inspect oil holes in cylinder clean if dirty.

Incorrect lubricant and/or viscosity.

Use correct oil and viscosity as recommended on lube oil
recommendation sheet or instruction manual.

wear
Dirty inlet air or gas. Clean and inspect intake filter or scrubber.
Excessive discharge temperature. See remedies under excessive discharge gas or jacket outlet

water temperature.

Floating rings stuck on Models 23C, 23D, | Disassemble unit and free-floating rings.
27D, or 33D.
Excessive discharge gas pressure. Operate unit at rating plate pressures.
Faulty lube oil check valve Replace or repair check valve.
Insufficient or high temperature inlet water. | Increase water flow rate or provide cool water supply.
Fouled or faulty water temperature flow Clean, repair or replace regulating valve.
regulator.

Jacket outlet water

temperature Supply valve (manual or automatic type) | Open or clean valve. Check solenoid and wiring on automatic
excessive either not fully open or clogged. type valve

Inlet water strainer clogged.

Clean strainer.

Scale or residue build-up in water jacket.

Clean water jacket.

Water drained from
main or inspection
ports

Leaky head gasket.

Replace gasket.

Leaky after-cooler or inter-cooler.

Remove cooler and hydrostatic test for leaks. Repair or replace
leaky cooler.
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TROUBLESHOOQTING

TROUBLE PROBABLE CAUSE REMEDY
Worn bearings. Replace bearing.
Excessive blade wear Replace blades and see remedies under excessive blade wear.
Erratic cylinder wear. Re-bore, re-dowel, and check lubrication.
Insufficient lubrication. See remedies under excessive blade wear.

Undue noise, Rotor contacting cylinder heads. Check temperature and pressure conditions; check internal
vibration or periodic clearance.
knocking Misalignment Realign units.

Swollen or warped rotor blades.

Dry out or replace rotor blades.

Compressor unloaded

Load compressor.

Inadequate piping support

Support piping.

Bad foundation.

Fix or replace foundation.

Restricted suction line.

Remove restriction.

Clogged inlet filter.

Clean inlet filter.

Defective bypass loop.

Repair valve or controls.

Wrong speed

Operate at correct speed.

Low or no capacity

Excessive internal clearance.

Reassemble unit to proper clearance.

Blades rubbing cylinder heads.

Dry or replace blades.

Blades binding in slots.

Dry or replace blades.

Operating below minimum speed.

Increase speed at least to compressor minimum requirement.

Broken blades.

Replace blades.

Defective bypass loop.

Repair valves or controls.

Low or no pressure

Blades binding in slots

Clean slots or blades.

Dry or replace blades.

Reduce operating temperatures.

Leaky piping.

Fix leaks.

Restricted discharge piping upstream of
gauge.

Remove restriction.

Operating below minimum speed.

Increase speed at least to compressor minimum requirement.

Blades swollen or warped.

Dry out or replace blades.

Operation at wrong pressure ratio.

Operate unit at correct pressure ratio.

Ratio of specific heats (K-value) higher
than expected.

Check gas composition. Ensure any other gas sources, makeup
gas, purge ?as, etc. are not altering gas composition. Reduce
pressure differential.

Excessive power
consumption

Inadequate lubrication.

See remedies under excessive blade wear.

Improper clearances.

Reassemble unit to proper clearances.

Speed too high.

Reduce speed.

Scale or residue build-up in water jacket.

Clean water jacket.

Abrasive particles in gas stream.

Filter inlet gas.

Excessive oil
consumption from
double bellows seal

Worn or damaged sealing elements

Replace shaft seal.
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REPLACEMENT PARTS

REPLACEMENT PARTS

GENUINE RO-FLO® PARTS

Ro-Flo Compressors recommends the use of genuine Ro-Flo® replacement parts. Ro-Flo® parts have been custom designed for corrosive
gases and harsh environments. This is the primary reason for superior performance of Ro-Flo® compressors. The use of Ro-Flo® parts
ensures full warranty coverage and promotes long, reliable service.

HOW TO ORDER REPLACEMENT PARTS

Machine serial numbers together with part descriptions are required when placing parts orders. The exploded view with the accompanying
cross-reference to part description will aid in identifying parts. Parts descriptions and part numbers can be found in the Ro-Flo Parts Book

available on the Ro-Flo Compressors website: www.ro-flo.com/manuals. Maintenance and rebuild kits are also available. Please contact
Ro-Flo Compressors for quotations and placing orders:

* Phone: (+1) 920-574-2653
* Email; parts @ro-flo.com
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CONTACT RO-FLO COMPRESSORS

CONTACT RO-FLO COMPRESSORS

The people at Ro-Flo Compressors know that communication is key in providing a world class product. For that reason, we
have provided the following methods of contacting our team:

GENERAL INQUIRIES
Toll Free Phone: 855-4ARO-FLO / (+1) 855-427-6356
Main Phone: (+1) 920-574-2651

www.ro-flo.com

NEW COMPRESSOR AND VACUUM PUMP SALES
Toll Free Phone: 855-4ARO-FLO / (+1) 855-427-6356
Main Phone: (+1) 920-574-2651

Email: sales@ro-flo.com

APPLICATION ENGINEERING

* New Compressor Sizing, Selection, & Application Review
* Re-rating & Performance Data for Existing Compressors

Toll Free Phone: 855-4ARO-FLO / (+1) 855-427-6356
Phone: (+1) 920-574-2651

Email: appeng @ro-flo.com

PARTS INQUIRIES
Phone: (+1) 920-574-2653

Email: parts @ro-flo.com

SERVICE AND SUPPORT

* In-house OEM Repairs
* RAPID SHIP replacement compressors
* In-house training

Phone: (+1) 920-574-2653

Email: service @ro-flo.com
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